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PLATE I. 

ARCHAOPTERYX MACRURUS (Owen). 

In the National Collection, British Museum. 

8S. J. Mackie del. 
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PREFACE. 

Acatn the pleasant task recurs of thanking my friends for their 

encouragement and assistance; my only regret being, that the num- 

ber of contributors to thank is less than heretofore. Those who 

have lightened by their contributions the labour which otherwise 

would have devolved on myself, have, during the past year, done 

me real service. 

The papers and letters by my friends Mr. Du Noyer, the Rev. 

Hugh Mitchell, the Rev. Gilbert M. Smith, Mr. Meyer, of Guildford, 

Mr. Blake, Mr. James Powrie, Mr. Davies, the Rev. W. S. Symonds, 

Professor Rupert Jones, Mr. Simons, Professor W. King, Mr. Lech- 

mere Guppy, Mr. T. Grindley, Dr. Leslie, Mr. J. D. Sainter, Mr. 

James Plant, of Leicester, Mr. S. R. Pattison, Professor Ansted, 

Rey. O. Fisher, Mr. E. R. Lankester, Mr. Binney, of Manchester, 

Count Marschall, Mr. 8. P. Woodward, Mr. H. C. Sorby, Dr. Black- 

more, Mrs. Strickland, Lieut.-Colonel Nicolls, Mr. Harrison, of 

Melbourne, and Mr. Drake, are especially worthy of my best ac- 

knowledgments. The names of some respected former contributors 

are absent from this list, but the friendship between them and my- 

self continuing unbroken, welcome communications from them will 

most likely grace our future volumes. For my own part, the pres- 

sure of many important labours prevents such entire devotion to 

geology as I should like to give; but as far as my power permits, 
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my best efforts will always be freely devoted to the interest of the 

readers and subscribers to this Magazine, from whom, so far as 

they are personally known to me, I continue to receive encourage- 

ment and support. 

I would add here an earnest appeal to country collectors and pro- 

vincial investigators to send notes of their doings and of the occur- 

rences in their respective districts: not necessarily for publication, 

but to put me in possession of the means of securing a most valuable 

amount of information for the advance of science, which now is never 

brought before the world, and which passes resultlessly away into 

oblivion. "When recently at Tynemouth, I observed extensive sink- 

ings into an unusually interesting mass of boulder-drift, in the con- 

struction of a new powder magazine for the fort on the éliff within 

the fine old priory walls. The sections presented were in both north- 

and-south and east-and-west directions, the drifted materials con- 

sisting variously of sand, clay, and gravel, all containing flints and 

boulders of limestone, and other rocks; some, scratched and scored. 

The gravels commingled with runs of sand and intercalations. of 

clay, presenting, notwithstanding their intricacy of commingling, 

evidences of the direction of drifting, not shown in the boulder-clay 

exposed along the Durham coast. My stay there was extremely 

limited, yet, although much engaged upon other matters, I found 

time to make some very rough sketches in my note-book, and to 

bring away my pockets full of small specimens of as many different 

boulders as I could. Still, what I did was not sufficient to enable 

me to give such an account of this remarkable cutting as it deserves ; 

and as no trace of its existence is, as far as I am aware, shown on 

the face of the cliff (except, it may be, obscurely on the river side, 

as far as I could judge from a casual look while walking along the 

new jetty), there is, perhaps, little chance of such an opportunity 

for its examination occurring again. If, however, I had been ac- 

quainted with any geologist resident in the place, or had any one 
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there communicated intelligence to me, I should have had the op- 

portunity of directing operations, although at a distance, and without 

visiting the spot,—just as, through Mr. Elliot’s kind and early in- 

formation, I was enabled to suggest the best manner of examining 

the Heathery Burn Cave, and of collecting any relics that might be 

met with in it. Of the mammoth bones at Leicester Mr. Drake 

kindly gave me immediate information. Of many other similar dis- 

coveries and occurrences I have also had early notice; but my great 

desire is to get still more,—indeed, as much as possible,—of such 

knowledge. Every one who knows me will know thatif the senders 

wish the information given not to be used, they have only to tell me 

so, and their desires will be properly respected. The value of re- 

porting events to some special geologist, is very great, and there can 

be no better course than to supply such intelligence to the Editor of 

this Magazine, which is intended especially to record the events of 

the passing time. I am also pleased to have these pages made use 

of, as has been done by Dr. Falconer in the concluding number of 

this volume, as a medium of making known requirements of particu- 

lar material for valuable labours in progress. 

I am also gratified at the free criticism of my own articles, espe- 

cially when the criticisms are as valuable as those of Mr. Scrope on 

my earthquake paper. In the speculations I have made, and in 

those I shall hereafter make, I am not actuated by any desire of in- 

novation, but wish rather to develop discussions of many points 

accepted as theories, often only because they are familiar doctrines, 

and as often on too slight grounds. 

In concluding this Preface to my sixth volume, I have only again 

to express my continued good wishes to my many friends. 

S. J. MACKIE. 
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THE GEOLOGIST. 

JANUARY 1865. 

THE AERONAUTS OF THE SOLENHOFEN AGE. 

Art least seven geological ages ago, and there were aeronauts in those 
days. Not Glaishers and Coxwells, clinging to bubbles of gas at six 
miles high, but reptiles and birds,—the latter at least, and perhaps 
the former, capable of long and lofty flights. On the red sands of 

7) m 

Fig. 1.—Front view of cast of brain of Carrion Crow. 

ec, cerebral hemispheres ; m, median line ; 00, olfactory lobes ; op, optic lobe ; 
ss, section of skull; aa, air-cavities. 

Connecticut, perhaps some two or three ages before, wingless birds 
had left their footprints; but nor bone nor feather has the searching 
eye of man yet looked upon to glean a notion of what those birds 
were like. Not from all the thick mass of stratified rocks deposited 
by lake or ocean in the long interval between the period of those im- 
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pressed tracks—persistent through 2000 feet of stone—to the time 
when a solitary bone was entombed in the sandy mud of the Creta- 

ceous Sea.* 
A little time ago the geological and paleontological worlds were 

astonished by the announcement of a feathered reptile. We re- 
corded the reports without comment; the reason was, we could not 

rightly reconcile the statements to our conscientious content. We 

endeavoured to procure drawings, but without success ; the specimen 
was for sale, and no doubt its value would have been prejudiced by 
its portraits being handed about as “ cartes de visite”’ in the houses 
of the learned. The accounts that reached us were second-hand and 

by hearsay. Professor Wagner, on his death-bed, wrote the notice 

in the ‘ Sitzungberichte’ of Munich, from the description of a M. 
Witte, who had derived his information from a sight of the specimen 
in M. Haberlein’s possession. No doubt the mysterious announce- 
ments of a feathered reptile have enhanced the value of the Pappen- 

heim specimen to its maximum extent, and have caused it to fetch a 

price which it never would have fetched had it made its début natu- 
rally as a bird; but its appearance in the sensation character of a 
feathered reptile made it a mysterious attraction, and caused it to 
have, in theatrical phrase, “a great run.” 

This singular fossil—a long-tailed bird—is now before us. At 
page 32 we give a report of the paper read by Professor Owen, before © 
the Royal Society, on November 20, in which a minute description will 

be found. Since that time the specimen has been placed in the Gallery 
of the British Museum, where geologists who feel an interest in this 
remarkable discovery—and many unscientific persons, too, attracted 

to it by the notoriety it has attained—have flocked to inspect the 
blocks of lithographic limestone which contain the singular remains — 
of the Archeopteryx macrurus. 

Professor Owen and Mr. Waterhouse were both satisfied of its 
true ornithic nature long before the specimen was purchased for 
the National Collection, and we by no means regret the exceptional 
expenditure of so large a sum as has been given for it. It is indeed 

a most remarkable object, and as such, it was most praiseworthy 
of those officers to recommend its purchase, and of the trustees to ven- 
ture the risk of blame from parsimonious economists, by acquiring it 

* Found, with turtle and pterodactyle bones, amongst the phosphate nodules of the 
Upper Greensand at Cambridge. It is reported that there has been discovered in the so- 
called “ Permian,” but really ‘‘ Rheetic ” rocks of South Carolina, in which Dr. Emmons 
had discovered, the small insectivorous mammal Dromatherium, the os sacrum of a bird. 
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for that Collection which ought and does take pre-eminence amongst 

those of all nations, although it is packed so close as not to bea 
tithe as interesting or as instructive as it could and should be. 

and 2, foot of same specimen of Rhamphorhynchus ; 3, foot of Archeeopteryx .— 

all natural size. 

Figs. 1, Beak-like jaws, 

Even since the specimen has arrived and been inspected, an article 
in our contemporary ‘ The Intellectual Observer,’ written with much 
care and a complete acquaintance with the bibliography of the subject, 
by Mr. Henry Woodward, of the British Museum, would seem to leave 
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an open doubt that the Archeopteryx might have reptilian affinities, 
and that Rhamphorhynchus—the most bird-like of the Pterodactyles 
—might have had feathers, to preen which might have been one of 
the offices of a horny beak projecting beyond the few isolated teeth 

set near the fork of the jaws. Neither of these surmises are tenable. 
The Rhamphorhynchus had long strong teeth—unless we are mis- 
taken in our interpretation of the excellent example acquired with 
other remarkable fossils besides the Archzopteryx in the Hiberlein 
collection—down to the very end of the albatross-like bill or jaws (fig. 1, 
p- 8); while no traces of feathers have ever been met with associated 
with any of the numerous débris of those reptiles. As to the Ar- 
cheopteryx, we are not aware that the inference originally arrived at 
by Professor Owen and Mr. Waterhouse, that it was a true bird, has 

been successfully impugned in any way. Those paleontologists who 
were silently present at the Royal Society’s meeting, or who were 
“ conspicuous by their absence,’ whose opinions we should have been 
glad to know, have maintained a significant silence. And the prac- 
tice of naturalists in this respect seems nowadays like the practice of 
superior officers in Government establishments,—to find fault when- 

ever they can, but never to give any praise. 
It is most instructive to find in this fossil that more generalized 

type of structure presented by extinct birds of the Mesozoic age. 

The birds whose remains have been found in the Triassic, or as 

modern American geologists suggest, Liassic or Oolitic, sandstones of 

Connecticut, belong to the Cursorial type. These birds have been 
placed “ at the lowest step of the scale of ornithic organization.” In 
the abrogation or non-development of the wings, and in the number 
and direction of the toes, whose impressions have been afforded to us, 
we have evidence of a less amount of ornithic specialization in them, 

and a larger retention of the original vertebrate characters. In the 
Archeopteryx, the oldest bird of which osseous remains have as yet 
been found, we have also the retention of the more generalized type, 
but in another direction. The wings are indeed functional and capa- 
ble of flight ; the shape of the pectoral ridge on the humerus, and of 
the furculum, prove this; and the hinder extremities are modified 
for perching. 

But in the twenty caudal vertebre, we see the persistence of the 
law of generalization. In all embryo birds the caudal vertebre are 
distinct: as life progresses, anchylosis goes on and they become 
shortened and united together. The eighteen vertebre in the young 
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os rich are thus reduced to nine in the adult. In the retention of 
_ the separate vertebre of the tail, the Archzopteryx presents an ex- 
ample of the persistence of embryonic or more generalized characters, 

_ years, that there exists a certain representation of the career of any 
single animal in the various stages through which the life system of 

; * e world has passed. 
_ If there be any who yet entertain a doubt of the ornithice character 

- the specimen, and are misled by the occurrence of Archeopteryx 

k, in the Solenhofen slate, the very metropolis of Pterodactyles* to 
suspect any reptilian affinities for it, we hope that they will compare 
the hind foot of the Archzopteryx with that of any bird, and with 
that of the longtailed Pterodactyle (Ramphorhynchus) from the 
same Solenhofen beds, in the British Museum. In the birds we see 
ae foot compact, stout, with an opposable hinder unguiculate digit, 

_ eapable of prehension or of active support. In the reptile the homo- 

DISTRIBUTION OF BrrDs. 

7-18 Class evi- -| Rasores. |Insessores/Scansores.| Volitores.) Raptores.| “aoe¢eg. | Strata. 

Recent. 

Pliocene. - 

Miocene. 

Eocene. 

b Bee 

Cretaceous. 

Greensand. 

Wealden. 

Oolite. 

Lias P 

Trias ? 

Permian. 

Carboni- 
ferous. 
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logous organ is slender, without any opposable digits, and so weak 
that it could only have afforded a very feeble support (figs. 2 and 8, 
p- 3). We do see nothing in the Ramphorhynchus approaching t 
the powerful claws of the Pappenheim long-tailed bird. 

The foregoing diagram (p. 5) will afford an idea of the distribution 
of the various orders of birds in Mesozoic strata. 5 

The following table shows the distribution of some of the more— 
striking types of Pterosauria throughout the upper Mesozoic beds. 

DIsTRIBUTION OF PTERODACTYLES. 

d 

R. Gemmingii 

R. Miinsterii 

x 

x 

x 

Fossil birds’ feathers have not alone been obtained from the Solen- 
In the Miocene rocks of Bonn, as well as in Braunkohl, 

near Aix, examples have been discovered. 

We are sorry there is a crack in the Archeopteryx stone, and an 
absent piece just where we would rather not have missed it: that 

hofen slate. 
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is, just where we suspect the head might have been. The cranium, 
it is true, may be still in one or other of the slabs, or it never may 
have been in either at all. If the bird is the rejected or lost prey of 
some stronger creature, the head may have been torn off, and with 
the attached neck, may have been left on the dry ground else- 
where, or deposited in some other place miles away. But the pre- 
sence or known existence of the head would have prevented any 
reptilian mystery ; and the current statement that the head of the 
Guadaloupe human skeleton in the British Museum is in a museum 
in South Carolina, causes one to feel a silent hope that by no similar 
secretive principle muy we be astonished hereafter by the discovery 
of the head of Archeopteryx in some Continental museum. In 
the block there is a semicircular portion, apparently of bone, which we 
have suspected might be a part of the skull; but we certainly should 
experience something like a sensation of relief, if we were to learn that 
through the aid of the Museum lapidary, the head was yet existent in 
the matrix. However, for what we have got we ought to be thankful ; 
and especially are our praises due to the learned Superintendent of 
the Natural History Department, for his able, lucid, perspicuous, and 

convincing interpretation of these extraordinary remains. 
Since the above was written, Mr. Henry Woodward has kindly 

handed us the cast (fig. 1, p. 1) of the interior of the skull of a 
carrion crow, which has been prepared by Mr. John Evans, F.S.A., 
who was struck with the resemblance, as he fancied, between the 

brain of a bird and the little limestone concretion within the bone- 
mark to which we have referred. 

This suggestion was so probable, that we at once instituted a close 
comparison, and with the assistance of Mr. Carter Blake, we believe 

we haye decisively made out the actual parts of the brain indicated 
by that seemingly unimportant protuberance, and for the apt means 
of the determination of which too much praise cannot be given to 
Mr. Evans. The story then, as we read it, is that a portion of the 
skull, and what may be termed the fossil brain, still remain in the 
slab. We will now attempt to describe this protuberance in the 
limestone as a fossil brain. The anterior part of the brain is pre- 
sented vertically to the spectator, or stands out perpendicularly from 
the face of the stone. At its apex the site of the olfactory lobes are 
very evident, as is also, running down towards them, the median line. 

The inturned edge of the cerebral hemispheres is also easily made 
out, and some trace of the optic lobe beneath the brain may perhaps 
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posing slab of stone, a portion of the transverse section of the back 
of the skull, showing the bony intercerebral ridge, is to be met with. 

There is near this space a conchoidal fracture, which Mr. Blake 

thinks might be the impression of the parietal and frontal bones; but 
although we believe these bones were within the region of this space, 
we think the conchoidal fracture has been produced by artificial 
means. The proximity of these cerebral and cranial relics to one of 
the missing pieces of stone, renders it highly desirable that some 
pains should be taken to obtain it, as the beak of the bird’s head 
would have probably projected upwards and inwards into it, as it 
covered the brain in the slab containing the chief remains. That is 
to say, the Archzopteryx’s head would have rested on its back on 
the mud, with possibly one or two of the cervical vertebre attached 
to it, the beak thus projecting directly upwards, exactly as we usually 
find those of dead gulls and other birds on our present shores. 

This evidence goes far to support the admirable inferences of Pro- 
fessor Owen, as the fossil brain presents true bird’s characters, and 

can thus be perfectly distinguished from the very peculiar form of 
brain in reptiles. 

EXPLANATION OF PuaTE I. 

c, coste ; sc, scapula; 4, humerus; ~, ulna; 7, radius; cv, carpals ; z, ilium; f, femur ; 
t, tibia; mt, metatarsus ; p, phalanges ; ca, cauda (tail) ; 4, fossil brain; a, acetabulum ; 
1 and 2, carpal hooks, 

ON DIDYMODON,* A NEW GENUS OF MINUTE AR- 
TIODACTYLE MAMMALIA, FROM THE EOCENE OF 
VAUCLUSE. 

By Cuaries Carter Buake, Esa., 

Lecturer on Zoology at the London Institution. 

Since the original foundation of the genus Dichobune by Cuvier,+ 
and the critical observations made thereon by Owen,{ the national 
collection has continued to receive new accessions, indicating the ex- 
istence of a certain range of variation in the molars of that genus. 

The specimen (No. 30673) in the British Museum collection, is 
figured in Plate I1., by Mr. Mackie. It consists of the three molars 
of the right side of a species of smajl quadruped closely resembling 
Dichobune. The length of the fractured ramus containing these 
teeth, of which the inner aspect is exposed to the observer, mea- 

* From dfdupos, twofold, and bods, tooth. 
+ ‘Ossemens Fossiles,’ vol. v., passim. 
¢ Quarterly Journal of the Geological Society, vol. xiii, 1857, p. 254. 

. 
be detected. Round the back of the counterpart cavity, in the op- 

ae 



PLATE II. 

Fig. 2. 

Fig. 3. Fig. 4. 

1. DIDYMODON VAUCLUSIANUS: 2. Top View of Molars. 

(From the specimen, nat. size.) 

38. EQUUS MACROGNATHUS (one-fourth linear). 

4. EQUUS DEVILLII (one-fourth linear). 

S. J. Mackie del. 
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BLAKE—ON DIDYMODON VAUCLUSIANUM. + 

sures 27mm.; its greatest vertical depth between the penultimate 
and last molar being 11mm. 

The last molar (m 3) measures 7mm. in length, and 4 in breadth. 
Its form is quadricuspid; the two outward cusps being least eroded ; 
from the ectoposterior cusp is developed a slight basal talon, ex- 
tending towards the entoposterior cusp, which is the smallest of the 
four, pyramidal, and acuminate; the entoanterior cusp is larger, and 
is tipped with a small exposed ring of enamel; the ectoanterior cusp 
is much worn; there is no trace of the distinct hinder lobe of Xipho- 
don, which lobe in the Dichobune (sp.?) from Hordwell, marked 
297148 in the British Museum, exhibits a well-marked bicuspid divi- 
sion, having the effect of rendering the ultimate molar in that speci- 
men virtually hexacuspid, to a greater extent than in the Dichobune 
ovina. 

The second molar, 7mm. in length and 4 in breadth, has also four 
cusps; the ectoposterior one being the most worn, and having a dis- 
tinct basal posterior talon running from it to the foot of the ento- 
posterior cusp; the two anterior cusps are much the highest, a sabre- 
shaped band of enamel running from the base of the ectoanterior 
cusp nearly to the summit of the entoanterior cusp. 

The fractured first molar has the posterior half broken away be- 
neath the maxillary alveoli; it exhibits the traces of a distinct fang ; 
its anterior portion shows an eroded surface, affording a slight re- 
semblance to the bicrescentic contour of the same part in Dichobune. 

I have compared this fossil with the specimens, figures, and de- 
scriptions accessible to me of Dichobune, Xiphodon, Cainotherium, 
Hyegulus, Amphitragulus, Tapirulus, Aphelotherium, Dichodon, 
Heterohyus, Acotherulum. Of the latter genus, which closely ap- 
proached Didymodon, Gervais remarks as follows:—“The Acotherulum 
saturninum appears to be related to the Dichobunes; but its hinder 
molars have only 2 tubercles on each ridge, and in this relation it has 
most analogy with Paleocherus and Cheromorus, for Dichobune 
has 3 tubercles on the anterior ridge.’’ Gervais figures, on his 24th 
plate, the 4 antepenultimate superior molars, and 3 inferior molars of 
the left side. These were obtained from the lignites of Débruge, 
near Apt. The lower teeth differ from Didymodon, should my inter- 
pretation of their homologies prove correct, by having a distinct 
quinquecuspid pattern to the 2nd molar, whilst the 8rd molar exhi- 
bits (so far as the fractured tooth, half of which is broken aw ay, can 
yield any decided information) no trace of the well-defined dichoto- 
mous division of its posterior portion in the new form. 

In Heterohyus armatus the last molar is “ tuberculeuse, tres-émous- 
sée, simulant en avant une fausse colline transverse un peu oblique” 
(Gervais, pl. xxxv. p. 7), the difference existing between the pe- 
nultimate and antepenultimate molars of the two forms precluding 

* This specimen (No. 29714) consists of the last and half the penultimate molars of 
a Dichobune ; the former measuring 14 mm. in length and 8 mm. in breadth. In the 
specimen marked 29856 the cusps on the posterior lobe are worn, the breadth as well 
as the length of the teeth being much smaller than in 29714, 

YOL. VI. C 
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the supposition that any degree of wear could have worn the teeth of 
Didymodon down to the condition of Heterohyus. 

In Dichodon the well-marked bicrescentie form of the molars, and 
the absence of the tendency to develope 4 pyramidal cusps, with traces 
of a posterior talon exhibited in Didymodon, render further com- 
parison unnecessary. 

In Aphelotherium Duvernoyi, Gerv., derived from the Paris gypsum, 
which bears many curious points of resemblance to Didymodon, and 
which I only know by Gervais’ figures, the view of the lst and 2nd 
molars from above (pl. 34. loc. cit. No. 186) presents a totally dissi- 
milar aspect. The two ridges into which the worn molar there de- 
picted is divided, are more oblique than in Didymodon, while the 3rd 
molar, which in figs. 13 and 13 is seen concealed in the alveolus, ex- 
hibits three distinct ridges. 

Tapirulus hyracinus, of Gervais, is another closely allied form. In 
Gervais’ definition of the genus,* he says, “ Lower posterior molars 
with two very distinct transverse ridges, incompletely united by a 
weak keel perpendicular to their axis, instead of being oblique; a 
strong posterior talon; that of the last resembling a third ridge less 
large than the two others.’’ The posterior talon of the hinder molar 
in Gervais’ plate (34, 3 and 3*) projects far more in a posterior di- 
rection than the presumed homologous rudiment in the Didymodon, 
and this difference is observed in a less degree in the preceding tooth. 
The ridges in Tapirulus, transverse to the tooth’s axis, are too well 
marked to render it likely that they may have been produced by the 
worn enamel-folds of the denuded cusps in an old Didymodon. 
Hyegulus collotarsus, of Pomel, which in the other dental charac- 

ters of its lower jaw agrees with the typical Cainotheria,+ differs 
from them, according to that writer, in the deeper division of the 
inner points of the second ridge of its lower molars. The figure of 
the species which Gervais presumes to be identical with Hyzgulus, 
and names Oainotherium Courtoisii (pl. 35. f.4, and pl. 34. fig. 6) dis- 
tinctly shows a third posterior ridge divided apparently into two 
cusps to the third lower molar tooth. In Cheromorus, from the ac- 
cessory cusp of the last molar has a tendency to a ternate division, 
which is seen in the eroded molar of C. simplex, and more promi- 
nently in C. mammillatus. In Paleocherus, from the accessory cusp, 
seen laterally, is as high as the two other cusps of the last molar, 
and even higher than the two median cusps. 

Cainotherium, Xiphodon, Dichodon, and Dichobune, each exhibit 
the same third lobe to the last molar as in Dichodon jf repeating the 
characters of the two previous lobes of the same tooth. In Dicho- 
bune ovina, this lobe, probably owing to the less degree of wear in 
the specimens, assumes more the character of an elevated unequal 
cusp, which, however, as Prof. Owen has pointed out, “ plainly con- 

* Loc. cit. p. 56. . 
+ ‘ Geologist,’ vol. v. 1862, p. 32 and p. 124. 
+ Owen, Quarter ly Journal of the Geological Society,’ vol. xiii. 1857. pl. ini. fig. 3. 

The lobe is here marked g. 
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sists of a pair of cones; the inner one being rudimentary, the outer 
one of the same anteroposterior extent as the normal outer cone, but 

_ lower and thinner, and oblique in its position.”’ It is this accessory 
lobe, which in the ruminant division of Artiodactyla is strongly de- 
veloped. 

In the Amphitraqgulus communis, from the lacustrine marls of Ron- 
zon, near Puy-en-Velay, the accessory lobe is more outwardly and 
obliquely developed than in Didymodon, and the same remark applies 
to the Xiphodon gracile. 

I have been slowly led to the conclusion that the specimen in 
question is not to be identified with any of these genera, from the 
lower Tertiary deposits. At the risk of burdening the overloaded 
terminology of the fossil herbivorous Ungulates with a new name, I 
have been led to give it generic distinction. The specific name 
Vauclusianum is derived from the locality. 

Should it be placed amongst the Artiodactyles, under which order 
it seems to be categorized, its place will be found near to Dichobune, 
Acotherulum, and Aphelotherium. At the same time, there is a cer- 
tain resemblance to Tapirulus, which should preclude us from confi- 
dently denying that it may have perhaps formed part of the family of 
small pachyderms, congeners of the great Lophiodontoid Perisso- 
dactyles. 

¢ 

ON THE AGE OF THE DARTMOOR GRANITES. 

By W. Peneetty, F.G:S. 

Though our science has risen above the stage from which she taught 
that all granites are parts of the original crust of the earth; though 
she has advanced so far as to doubt whether, in all cases, the granitic 
was the first phase of rock-existence which the materials composing 
it assumed, and to entertain the question whether such rocks may 
not be the extreme form of metamorphism, which has obliterated all 
traces of an earlier condition; and though she may prudently decline 
to point out, in the large circle of her rocky acquaintances, one mass 
of crystalline unstratified rock which, as such, can be proved to be 
older than some kuown beds of mechanical origin; it remains to be 
the rule rather than the exception to meet with persons, frequently 
well-informed, and not without an interest in geology, who still cling 

_ to the notion, or allow it to cling to them, that every mass of granite 
is a primitive rock, in the strict chronological import of the term; 
and represents a period in the earth’s history prior to the possible 
existence of sedimentary strata, or of organized beings. Indeed the 
opinion that granite is, in all cases, a primary rock, has so large a 
place in the public mind, that one might prudently hesitate before 

‘ throwing such a question as “ What is the age of the Dartmoor 
_ granite?” before any audience having a very large admixture of the 

_ popular element. 
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It has long been known that the age of the granitic rocks of Dart- 
moor can be safely limited on the side of antiquity. That they are 
less ancient than the culmiferous beds of North and Central Devon 
has been established on satisfactory evidence produced by various 
observers. 

Sir Henry De la Beche, in his ‘ Report,’ says, “The intrusion of 
the Dartmoor mass was certainly after the deposit of the carbo- 
naceous series of North Devon, be the age of that series what it may ; 
it thrusts the southern portion of this series northwards to Oak- 
hampton, cuts off the ends of trappean bands and of associated beds 
of grit and shale near Cristow and Bridford, and sends veins into it 
in the valley of the Dart, at the junction of the two masses of rock.’ * 

Professor Sedgwick and Sir R. I. Murchison, in their paper on 
“The Physical Structure and Older Stratified Deposits of Devon- 
shire,” say, “ Granite veins, passing from the central mass into the 
superimposed stratified rocks, are found on all sides of Dartmoor. 
We have seen them above Ivybridge, injected amongst the oldest 
slates of Devonshire; and near Oakhampton we have seen them in 
lke manner, penetrating the culm-measures; and they are finely ex- 
posed in the beautiful gorges of the Teign and the Dart, where those 
rivers descend from the granite to the culmiferous series. These ex- 
amples, to which we could add many more, are sufficient for our pur- 
pose. Now these veins, taken in general, are mere prolongations of 
the central granite, inseparable from it, and contemporaneous with 
it; they cannot therefore (as the granite is one mass) be contempo- 
raneous with stratified rocks of different ages. Consequently they 
are true veins of injection, and the granite was protruded at a time 
posterior to all the other stratified systems.” In another part of 
the same paper these authors go on to say, “It appears that the rocks 
of Devon and Cornwall belong to three periods of formation. The 
oldest includes the various groups of slate rocks, and at least a part 

_of the associated traps. The next includes the culm series, the upper 
division of which contains fossils identical with those in the upper 
division of the coal measures. The granite belongs to the newest 
period.’ 

Mr. Godwin-Austen, in his paper on “ The Geology of the South- 
East of Devonshire,” speaks of similar granite veins, and, in a some- 
what qualified manner, confirms the opinion of the authors just quoted 
respecting the chronology of the granite; stating that “The observa- 
tion of Professor Sedgwick and Mr. Murchison, above quoted, as to 
the age of the Dartinoor granite, applies necessarily to the schorly 
portion alone, which comes in contact with sedimentary deposits, for 
the entire mass is not of the same age.” He then gives a figure of a 
section, “showing the manner in which the usual porphyritic granite 
has intruded itself among such as had already become compact and 
jointed, and containing schorl,” and adds, “ Again, this porphyritie 

i] 
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* “Report on the Geology of Cornwall, Devon, etc.,’ p. 165. 
+ Geol. Trans., 2nd series, vol. v. part ili. p. 686. 
t Geol. Traus., 2nd series, vol. v. part ii. p. 687. 
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and micaceous granite is traversed by elvans of a compact, fine-grained 
stone, presenting no distinct crystallization of any of its constituents, 
and they have evidently been protruded posterior to the consolida- 
tion of the rocks in which they occur. The facts here noticed war- 
rant the conclusion that it (the Dartmoor region) contains granite of 
three distinct ages.” * 

More recently Mr. Ormerod, who most assiduously uses the faci- 
lities which his residence at Chagford gives him for the study of this 
subject, has mentioned several localities where granite veins occur in 
the carbonaceous rocks; he states that, at one place on the river 
Teign, “the veins throw off branches into the adjoining rock, and 
vary in thickness from a thin filament to a breadth of about eighteen 
feet.” He adds, that “the veins contain portions from the adjoining 
carbonaceous beds, sometimes so slightly removed from the original 
position that it can be traced; in the larger veins some of the masses 
are rounded, as if they had undergone attrition, but some (about a . 
cubic foot in size) still preserve their angularity.’’ + 

There can be no doubt, then, that the Dartmoor granites are less 
ancient than the culmiferous beds of North and Central Devon. 
Our next business is to find, if possible, a modern limit to their age. 
Amongst the stratified rocks of the county, the red conglomerates 

and sandstones, which give such a character to the cliffs and soil of 
South Devon, succeed, in ascending order, the culmiferous beds 
already spoken of; they are the next more modern. Now con- 
glomerates may be regarded as natural museums, in which we are 
likely to find specimens of all pre-existing rocks occurring in their 
neighbourhood, and the fact that any rock existing in a given loca- 
lity has no representative fragment in an adjacent conglomerate, though 
merely negative evidence, would not be a bad, though by no means 
an unimpeachable, basis on which to found the opinion that such 
rock is more modern than the conglomerate thus destitute of any 
indication of its existence. Such an opinion, however, would, of 
course, be overthrown by the first fragment which further research 
might. bring to light. 

Sir Henry De la Beche says, “The evidence of the Dartmoor 
granite having occupied its present relative position, anterior to the 
early part of the (New) Red Sandstone, is not always so clear as could 
be desired; for among all the pebbles of the red conglomerate ex- 
tending from Torbay to Exeter, we have not been able to detect any 
portion of it, though the granite ranges so near that part of the red 
conglomerate. In the tongue of red sandstone and conglomerate 
which runs from Crediton, amid the carbonaceous series by North 
Tawton and Sampford Courtney to Jacobstow, we have, however, 
detected pebbles like some varieties of Dartmoor granite.” { 

Jt must be confessed that this is not a very pronounced opinion in 
_ fayour of the North Tawton pebbles being of Dartmoor origin. In 

* Geol. Trans., 2nd series, vol. vi. part ii. p. 477. 
T Quart. Jour. Geoi. Soc., vol xv. p. 192. 
¢ ‘ Report on the Geology of Cornwall, Devon, etc.,’ p. 166. 
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his paper, however, in the ‘Memoirs of the Geological Survey of 
Great Britain,’ the same author speaks of them in a somewhat more 
decided tone as follows :—‘‘ Among the pebbles of the new red sand- 
stone conglomerate nearest to Dartmoor, granite from it is scarce, 
some varieties having been only found on the north, by Tawton and — 
Sampford Courtney. 3) a 

Geologists, however, have by no means all concurred in this 
opinion respecting the so-called « granite pebbles.” Thus we find 
Mr. Godwin-Austen—and probably few geologists are so intimately 
acquainted with the district—in his paper already quoted, expressing — 
himself thus :—“ In the study of detritic formations the identification 
of mineral fragments becomes of almost equal importance with that 
of organic remains ; in the present instance they afford only negative 
testimony; but as, from the absence of volcanic fragments in the 
conglomerate Eocene beds of Central France we infer the relative — 
age of the volcanic outbursts of that region, so, as no granite pebbles — 
have been found among the various materials of which the new red 
conglomerate is composed, we may conclude, that at the period of its — 
accumulation the granite of Dartmoor could not have been exposed, — 
particularly when we bear in mind that the two formations are at — 
present separated only by the valley of the Teign. : 

The beds of the greensand of the Haldons and the Bovey valley, — 
in the thin mica, sharp quartzose crystals and seams of felspar clay, 
suggest that they may have resulted from a decomposed granitic dis- 
trict ; but here again, although fragments of all the older rocks oceur 
in the conglomerate beds at the base of the greensand, granitic peb- — 
bles are altogether wanting; nor do we meet with them until we 
arrive, in ascending order, at those superficial accumulations which 
cap the Haldons, when they appear in great abundance associated 
with rolled flints, and worn like marine shingle. Possibly, then, the — 
rise of the granite of Dartmoor, in its present form, may belong to — 
a period comparatively recent.” f 

Sir Charles Lyell says, “ The granite of Cornwall is probably of 
the same date,” (as that of Dartmoor) “and therefore as modern as 
the carboniferous strata, if not much newer.’{ This expression is 
evidently very ouardedly indefinite, much more so probably than 
would have been the case had that distinguished author been satisfied | 
that the pebbles in question were really granite. 

Happening, a few years ago, to be at North Tawton, I mentioned 
the subject to Mr. William Vi icary, then resident there. He imme- 
diately took me to the conglomerate, and in a few minutes extracted — 
two or three pebbles, which we both regarded as certainly of Dart- — 
moor derivation. I am not sure that either of us would have con- — 
tended that they were true granite, if by that term we are to under- — 
stand a mass made up solely of distinct crystals of felspar, quartz, 
and mica; nor, thus defined, would any one be prepared to call every- 

* Memoirs Geol. Survey, vol. i. p. 228. 
+ Geol. Trans., 2nd series, vol. vi. part ii. p. 478. 
+ ‘ Manual of Elementary Geology,’ 5th ed. p. 587. 
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thing granite which occurs in the true Dartmoor country. Sir Henry 
De la Beche says, “The granite of Dartmoor is, as a whole, a coarse- 
grained mixture of quartz, felspar, and mica, the latter sometimes 
white, at others black, the two micas occasionally occurring in the 
same mass. It is very frequently porphyritic, from the presence of 
large crystals of felspar, and here and there schorlaceous ; but the 
latter character is chiefly confined to the outskirts, where the Dart- 
moor granite adjoins the slates. The schorl not unfrequently occurs 
in radiating nests of variable size and abundance. A complete pas- 
sage may generally be traced between the compound of schorl and 
quartz, usually termed schorl rock, and the ordinary granite. The 
mica usually disappears as the schorl begins to be abundant, and 
‘sometimes, though not very commonly beyond limited areas, the 
granite is a mixture of mica, schorl, felspar, and quartz, in nearly 
equal proportions. After the absence of mica the next mineral 
which commonly disappears is the felspar, leaving the compound 
a mixture of schorl and quartz, the former sometimes occurring mn 
radiating nests in the latter; but more commonly the two minerals 
form an aggregate in nearly equal proportions.” * 

This, though a comprehensive, is by no means an exhaustive de- 
scription; considerable dissimilarity exists in the size of the aggre- 
gated crystals in different specimens ; nodules, apparently segregative, 
sometimes occurring in the substance of the ordinary granite, might, 
from the fineness of their grain, be almost mistaken for sandstone ; 
indeed, I not long since heard them appealed to as proofs of the 
metamorphic origin of granite. ‘ Here,” said the appellant, “are un- 
altered remnants of the old sandstone rocks, which, with these 
exceptions, metamorphism has converted into granite.’ I do not 
‘quote this for the purpose of endorsing it, but simply to show the 
general dissimilarity of the nodules to granite proper. Excepting 
their darker colour, they reminded me much of the granite veins 
which pass through the older granite of Goatfell, in the Isle of 
Arran; nevertheless they are not veins but nodules, and capable of 
being extracted, as such, from the granitic mass containing them. 
‘Good examples of such nodules may be seen, amongst other places, 
at Shaptor, about two miles from Bovey Tracey, where I succeeded 
in extracting two good specimens. They consist of very fine grains 
of quartz and schorl, in about equal quantities, or with the latter 
somewhat preponderating. 

The observer who enters a Dartmoor quarry soon discovers that 
granite is by no means weatherproof; the effect of the weather is 

very discernible, fully a foot or more within the exposed surfaces; a 
‘more or less dark or ferruginous-looking band, of about the width 
just mentioned, graduates into the unchanged rock, and suggests 
that small fragments might, through long exposure and rough usage, 
undergo a very considerable change of aspect. 
_ The boulders which occur so abundantly in the beds of the Dart- 
moor rivers and rivulets are found to be more or less changed in 

. * “Report,” p. 157. 
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of the Dartmoor family of rocks in the fragments met with along the 
river-courses, and which have yiglded to the various influences to 
which they have been exposed since leaving home. It is these 
travelled masses which must tell us whether the red conglomerates 
of Devonshire contain specimens derived from the central upland of 

character ; were it not that every gradation can be readily supplied, it — 
would be sometimes, at least, a little puzzling to recognize a member _ | 

| 
. 
| 
| 

| 
| 

the county; and I have no hesitation in believing that every one ap- — 
proaching the subject in this way would pronounce the North Tawton 
pebbles to be of Dartmoor origin. 

In August last (1861), I met Mr. William Vicary,—who now — 
resides at Exeter, and is devoting himself, with great diligence and — 
success, to the geology of that neighbourhood,—and again introduced 
the subject of the North Tawton pebbles; on which he informed me 
that he had recently found unmistakable Dartmoor fragments in the 
red conglomerate of Great Haldon, a well-known hill about five miles 
south of Exeter; and that a friend, to whom he had mentioned his 
discovery, had called his attention to the following passage in Brice’s 
‘History of Exeter.’ The author is describing the Haldon red con- 
glomerate, and says, “ Zw it we have often found rounded pebbles, and — 
pieces of granite of the same form.” * 

A fact of so much interest was not to be neglected; accordingly we 
took an early opportunity of starting for Haldon. Passing through 
Alphington and Kennford, and leaving the great road from Exeter 
to Plymouth by Chudleigh and Ashburton, on the right, for that 
which passes over Haldon, in a more easterly direction, to Newton- 
Bushel, we reached our ground, about five miles and a half from Exeter; — 
and Mr. Vicary at once pointed out one or two well-marked frag- 
ments of the true Dartmoor series of rocks in the conglomerate, but 
so far decomposed and disintegrated that it was impossible to extract — 
them in their integrity; a further search was soon rewarded with © 
several less perishable specimens, amongst them representatives of — 
each kind ef granite recognized by Mr. Austen in the Dartmoor — 
country; namely schorlaceous granite, porphyritic granite, and elvan. 

On our way back to Exeter, we detected two or three well-marked — 
specimens near Peamore, about two miles and a half from the city. - 

That part of Haldon at which the pebbles are met with is about 
five miles, in a straight line, from the nearest point of the granite; 

3 
} 

the fragments found at Peamore must have travelled something more — 
than a mile further. The red conglomerate approaches to within 
about the same distance from the granite at Newton-Bushel, and 
several other places; the fact, if it be one, that no such pebbles have 
been found in these localities, should stimulate to further and careful 
search ; and if, after all, they really do not exist there, it need not be — P 

> 

a matter of very great surprise; changes in the physical geography — 
of the district, amply sufficient to account for it, may have occurred 
since the period of the red conglomerate. 

‘ 

I may state here that during the spring of the present year (1861), — 
* “History of Exeter,’ by Thomas Brice, 1802, p. 114. 
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Dr. Daubeny pointed out to me certain pebbles, which he thought 
granite, in the red conglomerate at Livermead, in Torbay ; my own im- 
pression, however, is, that they are trap. I do not, of course, sup- 
pose that my opinion would be of any value when opposed to that of 
the eminent man just named, especially on a point of this kind. I 
merely mention the fact, to show that I have not allowed a strong 
bias, supposing me to have one, to overrule my judgment ; or I should 
have quoted the Livermead pebbles as granitic, on Dr. Daubeny’s 
authority. 

But waiving this point, I cannot regard it as certain that the red 
rocks of Torbay and of the South Devon coast generally are entirely 
destitute of Dartmoor detritus. Every one who has paid attention 
to the sandstones there, must be well aware that in many cases they 
are eminently micaceous; this is very noticeable at the Corbons and 
Livermead Head, in Torbay, where every newly exposed surface 
glistens with an almost metallic glance, from the presence of nume- 
rous large scales of black mica; doubtless a result of the destruction 
of a large amount of pre-existing rock, of which mica was a consti- 
tuent. It is, no doubt, true that certain gritty members of the older 
rocks of the county sometimes contain scales of mica; it seems im- 
possible, however, that these can have been the source of those found 
in the Red Sandstone, for, so far as I am aware, they are, in the first 
place, always small instead of large; and, in the second place, in- 
variably white instead of black. On the other hand, in a passage 
already quoted from Sir H. De la Beche’s “ Report,” it is stated that 
the mica of the Dartmoor granite is sometimes black. Nor is it 
difficult to understand that whilst pebbles and boulders might be 
unable to force a passage to what is now the South Devon seaboard, 

* comparatively small thin flakes of mica succeeded in accomplishing 
the journey. The fact, however, that nodules of micaceous trap occur 
in the conglomerate, renders it manifestly unsafe to insist on the 
granitic derivation of the scales in the sandstone. 

If it be true that granite pebbles occur at Sampford Courtney, 
North Tawton and Haldon, but do not exist on the southenn coast 
of the county,—in other words on the north and north-east, but not 
on the east, of Dartmoor,—may we not have, in this fact, an indication 
of the prevailing direction of the most powerful currents, or other 
agents of transportation, in this part of modern Devonshire during 
the Red Sandstone era ? 

The following appears to be a strikingly parallel case. The low 
plain known as Bovey Heathfield, in Devonshire, is covered with a 
very coarse gravel, and surrounded, on almost every side, by hills of 
-considerable elevation ; on the north and west the granite heights of 
Dartmoor, fringed with traps and metamorphic rocks; on the north- 
east and east the greensand hills of the Haldons, capped with vast 
accumulations of flint and chert; and on the south a range of hills, 
extending from Newton towards Ashburton, consisting of Devonian 
limestone and associated rocks. The Bovey gravel consists almost 

entirely of Dartmoor material, a flit or chert fragment occurring 
Vou. VI. D 
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here and there at very long intervals. I will not undertake to say 
that it contains no limestone detritus, but I certainly have never 
seen or heard of a fragment of the kind, though I have frequently, 
and with considerable care, examined the gravel, and questioned the 
men who work amongst it; yet the limestone is one of the oldest 
rocks of the district. Accepting this negative evidence as trust- 
worthy, it simply proves that the direction of transportation was not 
from the south; not that the rocks in that direction have been called 
into existence since Bovey Plain received its surface covering. 

But to return. The facts now in our possession appear to compel 
the belief that the Dartmoor granites were not in existence when the 
carboniferous rocks of Central and North Devon were deposited, but 
did exist and were exposed at the surface in the red conglomerate era. 
In relation, then, to the stratified rocks of the county, we have both 
an ancient and a modern chronological limit for the granites. Our 
next question is, What are the places of the limiting rocks in the 
chronological series of the geologist ? 

There is no difficulty as to the answer respecting the ancient limit 
—the carboniferous beds. Professor Sedgwick and Sir R. 1. Mur- 
chison, in their paper already quoted, say “the flora of the- upper 
culms, as far as it has been ascertained, agrees specifically with the 
known flora of the Carboniferous period. We think we have strong 
direct evidence to establish our position that the upper culm strata 
of Devon are the geological equivalents of the ordinary British coal- 
fields.’* The same authors, in a passage previously quoted, state 
that “ the upper division of the culm series contains fossils identical 
with those in the upper division of the coal-measures.”’ 

It is not so easy to settle the modern limit—the red sandstones 
and conglomerates. That they belong somewhere between the Car- 
boniferous and Jurassic systems there can be no doubt, since they 
overlie the culmiferous beds and pass under the Lias; but whether 
they are Triassic or Permian has not been considered so certain as 
could be desired. They are entirely destitute of fossils, excepting 
those only which occur in the calcareous pebbles, which, of course, 
belong to the age of the parent limestone. ‘The sandstones are eyi- 
dently of littoral origin ; their surfaces frequently display wave-ripple 
marks, desiccation cracks, and impressions of rain-drops; but no foot- 
prints or other organic traces have ever been detected on them; 
they apparently contain no paleontological evidence whatever of 
their age. 

More than one eminent geologist has been struck with the angular 
character of the fragments composing the so-called conglomerate, 
—more correctly, breccia,—and has remarked that in its physical 
character and general appearance the formation is rather Permian 
than Triassic. It is, however, as is well known, coloured on our 
geological maps as being on the horizon of the lower Trias. I am 
not without hopes than the granite pebbles so frequently mentioned 
here may help to show that this decision is correct. 

* Geol. Trans., 2nd series, vol. v. part iii. p. 682. 

eo a 
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_ Whatever may be our opinion respecting the origin of granite,— 
whether we hold it to be a strictly iguecus or a thermo-aqueous pro- 
duct, an original or a superimposed ‘phase of rock existence,—we 
are probably all agreed that it was formed in plutonic depths, a 
hypogene formation requiring for its elaboration enormous pressure, 
and therefore at least commensurate resistance in a superincumbent 
erust. In the case before us, the overlying mass existed at the close 
of the Carboniferous period, or the granitic form could not have been 
assumed by the Dartmoor rocks; and it must have been removed 
and the granites laid bare before the conglomerate era, or fragments 
of the latter could never have found their way to Haldon. 

Mr. Sorby estimates the pressure under which the St. Austell 
granite was formed as equivalent to that of 32,400 feet rock; that of 
the mean of the Cornish granite at 50,000 feet ; and that of Ding- 
dong Mine, near Penzance, at 63,000 feet. He gives no estimate 
for Dartmoor, but taking his Jowest, the St. Austell figures, we have a 
pressure equivalent to that of a pile of rock six miles in thickness ; 
but, since the pressure was probably due to the expanding power of 
some agency acting beneath or within the granitized mass,—requiring 
resistance and not pressure, strength and not weight in the overlying 
crust,—we will content ourselves with a small fraction of this: never- 
theless there must have been a solid crust of vast thickness for de- 
nudation to strip off before a granite pebble could have travelled 
to Haldon. Even if we suppose that some paroxysm uplifted the 
granite in a solid state, so as to shiver the overlying masses, and 
thereby facilitate the work of denudation, still the removal of such a 
mass of rock must have required an amourt of time so vast, that it 
seems totally impossible to regard the red conglomerates and sand- 
stones as more ancient than the Lower Trias; and, even thus, what 
an incalculably great value does this stamp on the units of geological 
chronology ! 

The supposition, however, that the granite was thus thrust through 
the overlying rocks is altogether improbable, for the latter appear 
to have shared in all the great movements which the former may 
have undergone. According to Sedgwick and Murchison, the granite 
veins in the older surrounding rocks, “taken in general, are mere 
prolongations of the central granite, inseparable from it, and contem- 
poraneous with it.’’* 

_ The time of denudation, moreover, vast as it probably was, 
formed but a fraction of the period separating the culmiferous and 
red rocks. At the close of the Carboniferous period there was no 
Dartmoor granite; after this we have, according to Mr. Godwin- 
Austen, the formation of three distinct masses of granitoid rocks, 
very distinguishable from one another, clearly results of dissimilar 
conditions within the same area, and therefore referable to different 
times. The schorlaceous granite was first formed; this was succeeded 
‘by the porphyritic variety when the first had become compact and 
jointed; afterwards the elvans were formed and obtruded into the 

* Geol. Trans., 2nd series, vol. v. part ili. p. 686. 
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porphyritic mass subsequently to its consolidation ;* then followed 
the period of denudation; but all this was anterior to the com- 
mencement of the conglomerate era, since pebbles of each kind of 
granite occur in the Haldon beds, which belong to the base of the 
red rocks of Devonshire. 

Should it be objected that the granites, though requiring great 
pressure, were not necessarily formed beneath an accumulation of 
rocky matter, but possibly under an equivalent depth of sea, it does 
not appear that this can greatly affect the chronology of the question, 
at least by way of abridgment. Passing by all other considerations, 
we should require a lapse of time sufficiently great to carry down the 
area of, at least, central Devon, from the relatively high level at 
which the culmiferous beds were certainly deposited, to an ocean 
depth of enormous profundity ; and time enough, too, after the plu- 
tonic masses had, at this depth, been called into existence, to brin 
it up again within the influence of the waves, so that they might 
detach samples of each kind of granite, to be transported to where 
the conglomerate was being formed. 

Take what view of the case we may, an enormous period between 
the culm and conglomerate series appears inevitable; a period during 
which great changes were effected within, and on, the crust of the earth 
—changes which, from their nature, could not have been contempo- 

- rary, but must have followed each other in a definite and ascertained 
order, and the greater part of which at least convulsion or cata- 
strophe must have been powerless to produce or hasten. 

Unless we assume that a great chronological interval elapsed be- 
tween the Carboniferous and Permian periods,—and to this palzon- 
tology appears to give no sanction,}—the facts of the case before us 
seem to require the belief :— 

1st. That the granites of Dartmoor are not older, at most, than — 
the close of the Carboniferous period. 

2nd. That they had been stripped bare by deuudation when the 
materials of the red conglomerates were being brought together. 

3rd. That the red conglomerates and sandstones are not of higher 
antiquity than the Lower Trias. 

4th. That the Permian period was of great duration. 

ON THE MODE OF FORMATION OF LIMESTONE 
BANDS. 

By Rey. J. D. La Toucus, Stokesay, Salop. 
With a Note by J. W. Saurer, F.GS., A.LS. | 

The existence of layers of limestone at various intervals among the — 
rocks, while in the intermediate strata there is a remarkable defi- — 

* Trans. Geol. Soc., 2nd series, vol. vi. part ii. p. 477. 
+ Page’s ‘ Past and Present Life of the Globe,’ p. 114, 
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ciency of that substance, is a fact which I have not seen hitherto 
satisfactorily accounted for, but’ of which we may hope to find some 
rational explanation. 

The surface of the country in Shropshire, where these rocks 
abound, may be roughly described as consisting of ridges of hills, of 
which one flank is steep, the other shelving; the crest of the ridge 
being composed of a band of limestone, which, by its hardness, has 
evidently resisted the action of the denuding forces which have worn 
away the softer strata, and thus have formed the valleys. 

1. Now, while the proportion of lime to earthy matter is immensely 
great in these comparatively thin bands which form the crests of these 
hills, it is as remarkably deficient in the rest of the strata; in the 
one case, the fossils, and their bed also, are often found to be a mass 
of carbonate of lime, while, in the other, not only the substance in 
which the fossils are deposited is deficient in that substance, but the 
fossils themselves have frequently lost the lime which once, beyond 
all doubt, entered into their composition. 

II. Besides these remarkable and extensive layers of limestone, we 
meet occasionally with minor bands of more limited extent, and in 
some places with nodules of limestone varying from an inch or two 
to eighty feet in diameter. 

Such, briefly, are the facts of the case, and attempts have been 
made to account for them in the following manner :—1st. It has 
been supposed that occasionally, during the deposition of the strata, 
a sudden but transitory development of carbonate of lime took 
place in the waters of the primeval seas—an hypothesis which seems 
to be at once refuted by the existence of the nodules I have alluded 
to: and, 2ndly, a more plausible theory, that these bands have been 
formed in a manner analogous to coral reefs; that the animals of 
which the fossils are the remains, secreted vast quantities of lime; 
that an accumulation of that substance took place around them, and 
so ultimately a layer of limestone was formed. 

The last hypothesis seems to me also unsatisfactory, for while it 
may account for those cases where fossils are enormously abundant, 
as in some parts of the Wenlock limestone, it seems to fail in those 
where they are absent; and such instances are frequent. We find 
Jarge masses where fossils are rare, and yet that they have not been 
destroyed or absorbed in any way is proved by the existence of occa- 
sional specimens in a very perfect state. Witness such fossils as the 
Illenus Barriensis ; the Euomphalus, and other shells at Woolhope, 

_ preserved perfectly in the midst of an enormous bed of limestone. 
And does this hypothesis give any satisfactory account of the nodular 
masses? Can they be supposed to be formed in the same way as 
coral reefs ? 

Altogether, the facts above mentioned seem to me to point to 
some kind of aggregation of particles, like to like, probably after the 
deposition of these strata. While they were in the transition state 
between mud and rock, the limestone particles which had been 
equably distributed throughout them arranged themselves in definite 
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layers to form strata, or round certain centres to form nodules, in a 
manner analogous to that in which metals crystallize themselves from 
their vast dispersion throughout the substance of the globe. It is 
quite true, we know but little of the effects of such forces, exerted 
incessantly during countless ages, but we have good reason to believe 
that they have acted; and may we not, with some probability, refer 
to them such phenomena as I have described ? 

Let it be remembered, that two distinct facts demand explanation : 
—1st, the preponderance of lime in certain comparatively thin strata ; 
and, 2ndly, the not less remarkable absence of lime in strata enor- 
mously thick. Are not these facts correlative? Is it not probable 
that the lime which once composed part of the fossils in the earthy 
strata has been agglomerated in these bands and nodules, by a process 
on a large scale analogous to that which takes place in the formation 
of flints, and, in some degree, like the aggregation of the metals ? 

Dear Sir,—I enclose the above suggestive note by my friend the 
Rev. J. La Touche, a working geologist, trained in the the Ludlow 
school. 

I cannot say I agree with him in his larger generalization, for there 
is no doubt whatever of the actual deposit of these beds of limestone, 
again and again, over the same area, with interruptions marked by the 
deposit of shale. Nay, strange as it may seem, the beds of limestone, 
crammed with fossils, often alternate closely with beds of shale, in 
which one can hardly detect a fragment of a fossil. In these, and in 
most cases, I believe, a band of limestone means—a period of “ rest.” 

The shale beds are signs of a 
more turbid action of the 
water. 

But then, his observation 
is a good one fora great many 
cases. No one who has stu- 
died the old limestones can 
believe they were deposited 
quite as we now find them— 
full of strange lenticular 
shapes, now crowding out the 
shale beds, now completely 

enveloped in them. Such 
cases as the following are not 
at all uncommon. 

We may be well assured of two things:—1. There was a bed 
of limestone, for the nodules lie in horizontal planes, and are made 
up of fossils in many cases. 2. The subsequent action has increased 
the size of the limestone band, and given it a nodular form by at- 
traction round central points. 

The old proverb, “He that hath shall have more,” is, I believe, 
strictly applicable in such cases. The band, comparatively rich. in 

Fig. 1.—Nodules of Limestone in Shale. 
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lime, has served as a point of attraction for neighbouring small 
quantities of lime, precisely as my friend suggests. And, really, the 
analogy with flints, and not remotely so with metals, is much to the 
oint. 
Thad lately before my eye a thick series of nodular limestones in 

that little-known formation, the carboniferous slate. A rough draw- 
ing of it might be thus given :— 

Fig. 2. 

Here were thick beds, 28 feet and 25 feet respectively, of nodular 
limestone among shale, separated by a thick band of shale, } c, with- 
out limestone, or, rather, with only a uniform distribution in small 
proportion to the mass; and a flat bed of lime in the middle, e. 

But the nodules were extremely regular—the projection of one 
fitting opposite the recess of another, and the shale between follow- 
ing these sinuosities. These could never have been the lines of original 
deposition. Moreover fossils, though plentiful enough, did not form 
the mass of the limestones a. Here segregation is evident enough. 

It is the cogmonest of all phenomena to meet with beds of 
lime-stone in which the lenticular form prevails, and to find such 
beds crowded with fossils. Here we have the result of the two 
causes—plain deposition and subsequent segregation. The base 

Fig. 3. 

of the mountain limestone group gives excellent examples of both. 
The beds are one mass of shells and encrinites, and in them, dis- 

posed in every fanciful form, and yet in layers on the whole, are no- 
dules of chert. 
Some of the prettiest instances of the change of dimensions (I 

think it was Sorby who applied the term) in limestones occur when 
_the rocks containing them are cleaved. In such cases, where cleav- 

| age is well-developed, the limestone nodules will often form along the 
2 
+ cleavage, 7.e¢. the line of least resistance. In cases where great 
_ pressure has been exerted, the bed of limestone is often violently 
_ ¢erumpled up, while the shale has quietly submitted to be squeezed, 

| and “made no sign,” though every layer of it must have undergone 
|) the same process. I have, in my sketch-book, a Devonian limestone 
bed, near Ilfracombe. Here are two lines of original deposit ; a and 

ae 
| 6 were limestone bands, and are full of encrinites, but the thickness 

of neither a nor d can be determined except by calculation; the bea 
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is squeezed into nothing in one part, thickened out to thrice its 
original diameter in another. ‘The mass has changed its dimensions ; 
and a limestone band could not have done this without a rearrange-— 

Fig. 4. 

ment of its particles. This is, in part, what Mr. Latouche means. 
However, we must combine the two ideas: original deposit, as bands 
of limestone, of which we have abundant instances—the whole moun- 
tain-limestone to wit—with that of avery frequent, nay, I am inclined 
to believe, all but universal—alteration, and segregation afterwards. 
In this way we may account for nearly all the vagaries of limestone— 
and they are neither few nor small. The arrangement of the shale 
itself in layers parallel to these concretions, nodules, and irregular 
layers, is yet more difficult of explanation, Yet it es certain. It is 
foliation on a small scale. Are the rocks never at rest? 

J. W. Sanrer. 

> 

ON THE GEOLOGICAL EVIDENCES OF HORSES IN 
THE NEW WORLD. 

: 

3 
q 
; By CHarites Carter Brake, Esq., 

Lecturer on Zoology at the London Institution. 

Before attempting to deduce any general conclusions respecting 
the geological evidences of the genus Hguus in the New World, it 
is necessary to have clear ideas respecting the geographical distribu- 
tion of its members. In the first place, therefore, 1 give a sketch 
of the classification and range of the existing species.* 

* Much information may be derived from the works of Owen, Gervais, Gay, Gray 
Hamilton Smith, Crawfurd, Darwin, Leidy, Lubbock, Pictet, Bronn, Falconer, Sclater, 
Bartlett, Nott, Gliddon, Blyth, Laird, Sykes, Youatt, Schreber, Wagner, and others, and 
at the end of this series I shall give a list of the authors to which | have referred. 

In the geographical distribution of animals into provinces, I follow the philosophica 
arrangement proposed by Dr. P. L. Sclater, who has applied the classification to orni-— 
thological arrangement with so much success. 
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Palearctic. Ethiopian.| Indian, |Australian.| Nearctic. |Neotropic. 
——$—$—$—$— 

Equus caballus ...... a5 7 
Equus asinus ......... a — 
Equus onager ......... Br — 
Equus hemionus ...... Ty ar 
Equus equuleus?......). — — 
Equus quagga......... = + 
Equus Burchellii...... _ _ _— —_ — a 
Equus zebra ......... — = om 

The following species are of doubtful specific value :— 

Palearctic.| Ethiopian.| Indian. ‘Australian. Nearctic. | Neotropic. 
a ff 

Equus varius .,....... — — a ioe aa ail 

Equus hippagrus _- + ee a age a. 

Equus hamar ......... + — — = oe = 

Equus antiquorum ... — + A a, ae) tet 

Equus isabellinus? ... 

The geographical distribution of fossil horses was as follows :— 

Palearctic. Ethiopian. Indian, |Australian.| Nearctic. |Neotropic. 
——— | LT | Tf | SL 

Equus fossilis ...,..... + 
Equus plicidens ...... a 
Equus piscenensis ... a 

Equus sivalensis ...... = — 
Equus Namadicus ... =~ — 
Equus curvidens...... <— — 
Equus neogeeus ...... = — 
Equus Chilensis ...... =e ro 
Equus nearcticus...... = 
Equus asinus fossilis -—— 

The geological distribution of fossil horses was— 

Eocene. | Miocene. | Pliocene. 

Equus paleonus ...... 9 
Equus sivalensis ...... — 
Equus Namadicus .. sear 
Equus fossilis ...... .. —as 
Equus plicidens ...... = 
Equus piscenensis ...J. — 
Equus curvidens .,.... — 
Equus neogeus ...... rar 
Equus Chilensis ..,.., sap 
Equus nearcticus...... ra 
Equus asinus fossilis) — betakkiot o£. ble ++4+++4+44] | | 
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Equus rosstiis, V. Meyer, Paleologica, 8vo, 1882, p. 79. Owen, 
British Fossil Mamm. p. 383. 

The common British fossil horse, evidences of which are so com- 
mon in our bone caves and pliocene deposits, Professcr Owen states 
to have been characterized by a larger head than the domesticated 
races ; resembling, in this respect, the wild horses of Asia described 
by Pallas, and in the same degree approximating the Tebrine and 
Asinine groups. He also points out that the second and third molars 
of both jaws are narrower transversely mm comparison with their 
anteroposterior diameter than in the existing horse; a character 
which, although present in the teeth derived from the Kirkdale Cave, 
Oreston, and the newer pliocene blue clay at Cromer, was absent in 
some of the Kent’s Hole specimens. With respect to the more 
important characters of the degree and mode of plication of the 
enamel folds, no specific differences are demonstrated by Professor 
Owen between the Z. fossilis and the EH. caballus. The range of 
variation, however, amongst the existing horses, is as yet undeter- 
mined; and I purpose, at a future time, to institute an accurate com- 
parison, which would be, however, beyond the scope of the present 
paper. In Norway, T am told, on the authority of Mr. A. D. 
Bartlett, F.Z.S., that there still exists a breed of horses with traces of 
the zebra- stripi ne on the legs. It would be a most fruitful source of 
information if the teeth of these horses were to be compared with — 
those of the fossil European species ; and I doubt not but that the 
perseverance of the Superintendent of the Zoological Gardens will 
be crowned with success, in obtaining living specimens of this breed. 

Colonel Hanulton Smith divides the species /. caballus, or true 
horse, into four distinct origins: (a) the bay wild horse, or Tarpan; 
(b) the white villous wild horse; (c) the black wild horse ; (d) the 
Eelback, dun decussated. 

Characters.—Hitherto undetermined. 
Geog. Distrib. Northern Europe.— Geol. Age. Pliocene. 

= 

™~ 
» 

Equus PLIcIDENS, Owen, Brit. Foss. Mamm. 392; Report Brit. 
Ass. 231. (First upper molar, second upper molar, right lower canine 
(juv.) astragalus, hoof phalanx.) 

Characters.—Enamel more complex than in #. caballus ; crown of last upper molar 
bilobed posteriorly, as in Hipparion, from which it differs in the form of the fifth or in- 
ternal prism of dentine in the upper molars, and in its continuation with the anterior 
lobe of the tooth, differing, like £. fossc/is, from E. caballus, in greater anteroposterior 
ates of crown of second upper molar, and less produced anterior angle of first molar. 

wen 

Geog. Distrib. Oreston cave.— Geol. Age. Pliocene. 
Professor Owen says on this, “One cannot view the elegant fold- 

ings of the enamel in the present fossil teeth, and in those of the — 
more ancient primigenial species ( Hippotheria) of the Continental — 
Miocene deposits, without being reminded of the peculiar character 
of the enamel of the molar teeth of the Hlasmotherium, in which it is 
folded in elegant festoons.” It is indeed a singular fact, although 
one accountable on a known biological law, that the more ancient 
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species of Hipparion and Equus should exhibit the more generalized 
type of perissodactyle dentition. 

EQUtS PISCENENSIS, Gervais, Zool. and Paléontol. Frangaises, 
p- 67, pl. 21, figs. 9,10._ (Upper portion of the cannon bone of the 
forefoot ; first phalanx.) This species, smaller than the horse, has 
been founded by M. Gervais on the above bones of the extremities. 
The teeth are wholly unknown. 

Geog. Distrib. Right bank of the Riége, near Pézenas (Herault). 
— Geol. Age. Pliocene. 
Equus PALZONvsS, Equus stvaLEensis, Eguus Namapicus.—These 

three species are figured in Falconer and Cautley’s ‘ Fauna Antiqua 
Sivalensis, but no description is there given. The figured specimens 
are in the British Museum. 

Equus CURVIDENS, Owen in ‘ Fossil Mammalia of the Voyage of the 
Beagle,’ p. 108, pl. 32 , figs. 13, 14. 

Characters. —Molar teeth left side upper jaw, slightly smaller and more curved than 
E. caballus. A superior molar of the right side was derived from Bahia Blanca, but its 
friable condition precluded its representation in Professor Owen’s work. 

Geog. Distrib. Punta Alta (Bahia Blanca), Santa Fé in Entre Rios. 
—Geol. Age. Pliocene. 

Equts neocxus, Lund.—Syn. Equus macrognathus (Weddell, p. 
204). E. principalis, Lund, Ann. des Sci. Nat. xii. p. 309. Equus 
Devillei, Gerv. 

Mr. Lund, the founder of the species, characterizes it by the greater 
breadth and flatness of the metatarse than any existing horse. The 
name macrognathus is founded on the greater length of the diastema 
in the Tarija specimens. The two lobes of the lower molars are more 
distinctly separated than in the Z. caballus, although there is no inter- 
ruption in the ribbon of enamel. 

Castlenau calls attention to their more generalized type in the fol- 
lowing words :—“ Before the crowns are worn, the thickness of the 
cement gives them a rather peculiar appearance, which makes them, 
up to a certain point, resemble those of Rhinoceros, because the arched 
form of each of their lobes is then more apparent, and because the 
ends of each curve are prominent in a tubercular form.” 

Equus Devillii is not characterized by Lund, but Gervais figures a 
fragment of lower jaw, and an astragalus, the proportions of which 
are different from those of #. neogeus. The differences in the molar 
teeth are however very slight. 

Geog. Distrib. Tarija (Bolivia, Brazil).— Geol. Age. Pliocene. 

Eguus Cuttensts.—Syn. Equus Americanus (Gay,i. 146). (Third 
_ lower molar, left side.) 

Characters. —Molars as large as those of Equus caballus, and perhaps a little thicker : 
_ having the same general arrangement of enamel, dentine, and cement as it, but differing in 
some minor modifications. Thus, the conformation of the curves (las redondeces colo- 

“. cadas) attached to the inner border of the crown is somewhat more broad, and the 
space in the little isthmus which joins the first and second of these inner curves to the 
two oval ones outside, is also more broad and with plications less crenulated (frisado). 

_ (Gay, oc. cit.) 
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Geog. Distrib. Taguatagua lagoon (Gay).—Geol. Age. Pliocene. - 

Equus NnEARcTICUS.—Syn. Equus Americanus (Leides). 
Characters ?—I am yet unable to form any distinct idea as to this species from the 

few figures and descriptions | have seen. The name Americanus is, however, glaringly 
inappropriate; as also, in a less degree, are those of £. neogeus (which should be xeo- 
tropicus), and Chilensis (a name which the discovery of the species elsewhere would 
nullify). Names like euvrvidens, plicidens, macrognathus, are much more couvenient, as 
they give a more or less distinct idea of the characters of the fossil. 

Geog. Distrib. Confederate and Federal States.— Geol. Age. Plio- 
cene. 

The problem which we have to solve is, whether the #. Chilensis, 
neogeus, and curvidens are distinct species. Gervais, in Castelnau’s 
work (page 33), assigns them all to one species, of which he retains 
the name ZH. neogeus. He however separates HE. Devillw with an 
expression of doubt, saying that “slight differences in the form of 
lower molars, and a smaller size than that of Hywus neogeus, are 
the only characters which we can yet assign to it. Its smaller 
size seems to exclude the possibility of its similitude with EZ. princi- 
palis, of which the undiagnosticated name appears to indicate a cer- 
tain superiority in relation to the other animals of the same genus.” 

The fragment of lower jaw belonging to H. Devillii bore the six 
principal molars. These teeth are small, with less coronal complexity, 
and remarkable for a little different disposition of the boucles internes 
which the enamel forms inside each lobe. The total length of the six 
molars is only 0°160, instead of 0°195; the first tooth, separately, 
measures 0-030, instead of 0° 035, in the E. neogeus ; the fourth, 0°024, 
and the sixth, 0-030. TI cannot coincide with M. Gervais in con- 
sidering these differences specific. 

The question, whether Chilensis and neogeus are identical, next 
comes before one. In order that my readers will appreciate the diffi- 
culty, I figure 76 from Gay’s 8th plate, and 4 ¢ from Castelnau’s 7th 
plate. The first is E. Chilensis, the second E. neogeus. 

Ei. curvidens (Owen) I am unable specifically to distinguish from 
E. neogeus. I figure the corresponding teeth. 

The object of this brief note is merely to point out that the time 
is not yet arrived when any general proposition can be laid down 
respecting the geographical distribution of horses in the New World. 
As regards their geological age, they are all from later tertiary, pro- 
bablv pliocene or pleistocene deposits. None of the South American 
species offer any points of resemblance to the genus Hipparion, or 
three-toed horse of the Old World. No species of Hipparion has yet 
been discovered in America. 

EXPLANATION OF THE PLATEs. 

Pl. II. Fig. 3, Eyuus macrognathus ; fig. 4, Equus Devillit. 
Pl. III. Fig. 1, Eyuus Chilensis ; fig. 2, Equus macrognathus ; fig. 3, Equus macro- 

cephalus. 

Pw 



PLATE III. 

Fig. 1. EQUUS CHILENSIS (Molar). 2. EQUUS MACROGNATHUS (Molar). 3. EQUUS 

DEVILLII (Molar). 4. HOLOPTYCHIUS (Scale). 5. GLYTOLEPIS (Scale). 

6. MICRASTER COR-ANGUINUM, Chalk, Dover. 

S. J. Mackie del. 
Cee, 
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- ANALYSIS OF THE RED CHALK OF HUN STANTON, 
ON THE COAST OF NORFOLK. 

By R. Catvert Crapuam, Esq. 

_ During one of the excursions of the late meeting of the British 
Association at Cambridge, the red chalk of Hunstanton was exa- 
mined, and as I am not aware of its having been previously analysed, 
I obtained a specimen to analyse. 

The bed of red chalk is about 3} feet thick, and runs along the 
coast, distinctly seen for some miles. It rests immediately upon the 
Greensand, and above lies a bed of white-chalk, varying in thickness 
from 25 feet downwards. 

Professor Phillips, of Oxford, informs me that this bed of red 
chalk has been traced from Speeton, in Yorkshire, to Spilsby, in 

_ Lincolnshire, and reappears at Hunstanton, in Norfolk. 
- It contains many fossils, chiefly of the White Chalk, and also fossils 
of the Greensand and Gault. 
_ It is an interesting question to consider what is the cause of 
colour in the red chalk. Professor Phillips thinks that it is derived 
from decomposed glauconite or decomposed augite (both of which 
contain protoxide of iron and magnesia). It may also be caused by 

decomposed iron pyrites, as it will be observed it contains a trace of 
sulphate of lime. 

At Speeton it is in some places a soft red clay, and is used to 
colour bricks and rough pottery. 

The following is the analysis :— 
Red chalk. White chalk. 

Carbonate of lime . . . . 80°04 95°80 
Sulphate oflime . . . . 0°10 trace only. 
Peroxide ofiron .. . . 9°60 1:08 
NMR fe lew wesw gs et DAD 0°52 
EI the 5) a , 9!) BE 0°48 
MB asa 8 Gg fl y BO 2°28 
Mialiganese <5 . .>, v= trace, O'll 

100°44 100°27 
—-— - 

_ Walker, Newcastle-on-Tyne, November, 1862. 

CORRESPONDENCE. 

Ages of Mineral Veins. 

S1r,—Upon reading your report upon Mr. Moore's paper on the “ Pa- 
leontology of Mineral Veins, etc.,” before the British Assoeiation, a cir- 
cumstance bearing upon the question occurred to my recollection, which I 
would have mentioned had I been present in the Section at the time the 
paper was brought forward. Mr. Moore shows that lead veins in the 
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Mendip district and elsewhere reveal contents of Secondary age. I 
noticed many years ago, when the railway was being made from Frome 
to Radstock, that lead ore had been present in the inferior Oolite, where | 
it reposes immediately upon the Carboniferous Limestone, at a spot near 
the letter “‘k” in the word ‘“ Pike” on the Ordnance map, about a mile 
(to scale) north of Frome. If my memory serves me, the ore occurred in 
veins in joints in the Oolite. This proves that, even if the lead veins of | 
that district are not wholly of Secondary age, at any rate the deposit of | 
ore was not concluded until after the deposition and solidification of the — 
inferior Oolite. I an, Sir, faithfully yours, <4 

O. Fisuer, F.G.S. 
' Elmstead, Colchester, Nov. 10. 

Lah Be ARE cies: 
Druid Sandstone. 

Dear Siz,—In your last number of the ‘ Geologist,’ page 450, Mr. Ben-— 
sted makes the remark, that the statement of Dr. Mantell still holds goods 
that no regular stratum of the Druid Sandstone has yet been discovered 
in this country ; and its geological position is still undetermined. s 

The following observations will, I believe, throw some light upon this 
question. Close to the village of Broodmayne, about five miles from 
Dorchester, on the Wareham road, are several blocks of Druid Sandstone, — 
in two fields on each side of the road, close to a farmhouse, marked 
“Little Mayne” on the map. These blocks have been a puzzle to the | 
local archeologists, who have endeavoured to give them an antiquarian 
value, and to explain their arrangement as belonging to some ancient so 
called “ Druidical” work. They are however a natural deposit, and as IT 
conceive, are, so to speak, 7 situ; that is to say, they have not travelled” 
any distance from the place where they were formed. The locality is on 
the line of junction with the Chalk of a small outlier of the Lower Tertia- 
ries. These beds are extremely variable in character, and at this spots 
fine sharp white sand crops out on the north side of the shallow valley in 
which the blocks lie. In the side of the road this sand has been cut into, 
and two of the blocks of sandstone are seen, one partly cropping out on 
the surface, with its lower portion embedded ints native sand. The other 
is entirely enveloped in the sand, except as far as it has been exposed in 
cutting the road. : 
e blocks are evidently indurated masses, or septaria of this bed of 

sand. . 
The denuding forces which have scooped out the valley, have removed 

the sand and left the blocks behind. 
There are numerous other blocks of a similar character on and beneath 

the lofty hill called Blackdown, near Portisham. These however are con 
glomerates of large flints. Some lie on the top of the hill on the upper 
surface of the chalk, almost im situ, as at Mayne, and close to the Tertiary 
beds from which they came; others have been carried by some torrential 
action into the deep valleys of Portisham and Bridehead beneath. 

I remain, faithfully yours, 
QO. FisHeEr. © 

7 

yo 

Llimstead, Colchester, Dec. 10. 
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a Restoration of Pteraspis. 
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My pear Sir,—Mr. Lankester, in referring in your last number toa 
paper of mine, in your November number, has given us two sketches of 
specimens of Pteraspis and the restoration of the test by Professor Huxley. 
Substantially, in the diagram of Professor Huxley, and in my second 
figure, we have the same elements; and with my other figures Mr. Lan- 
kester does not interfere. I do not think, however, that his specimens are 
so decisive as he implies they are. In his first sketch there is no decided 
appearance of the central ridge or prolongation, and it appears to me, that 
are is a much larger portion of the test posterior to the cornua than what 
is to be discovered in the restoration of Professor Huxley. In his second 
sketch or specimen, [ cannot see any certain evidence of the cornua at all, 
and therefore, from it also, I cannot gather how the spine or central pro- 
longation of the shield is related to them. Mr. Lankester informs your 
readers of first-rate specimens having been in the museums and in private 
collections for some years. Perhaps some of these may throw light on this 
point, and on other points connected with Pteraspis. 

Meantime, believe me, my dear Sir, 
Yours truly, 

Craig, Dec. 8. Hvuew Mitcnett, 

- 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

Grotoatcat Socrety.— November 19th.—“ On the Cambrian and Huro- 
nian Formations, with remarks on the Laurentian.” By J.J. Bigsby, M.D. 
The author came to the conclusion that the Cambrian and the CES: 
are distinct formations, and the latter is very much the older. 
_ December 3rd, 1862.—1. ‘‘ Description of the Remains of a new Enalio- 
saurian (Hosaurus Acadianus), from the Coal Formation of Nova Scotia.” 
By O. C. Marsh, Esq., M.A. Communicated by Sir C. Lyell, V.P.G.S. 
_ 2. “ Description of Anthracosaurus, a new genus of Carboniferous Laby- 
rinthodonts.” By Professor T. H. Huxley, F.R.S., F.G.S. 
_ Anthracosaurus is distinguished from all other known Labyrinthodonts 
by the quadrate form and oblique position of the orbits, by the existence 
of elongated supratemporal foramina, and by the comparatively small 
number and large size of the teeth. The skull exhibited had an extreme 
length of 15 inches, and an extreme width of 12 inches. There are about 
30 maxillary, 2 vomerine, and 10 palatine teeth, which are ridged, and be- 
come flattened and two-edged towards their apices. The vomerine, pala- 
tine, and some of the anterior maxillary teeth are between 2 and 3 inches 
long, and from } to 2 of an inch in diameter at the base. The species ex- 
hibited was named A. Russelli, after its discoverer. Probably its entire 
skeleton had a length of not less than 6 feet. 

_ 3. “On the thickness of the Pampean Formation near Buenos Ayres.” 
By Charles Darwin, Esq., M.A., F.R.S., F.G.S. 

Some sections of Artesian wells sunk in this formation showed its entire 
thickness near Buenos Ayres to be about 210 feet. It was stated to rest 
upon various marine beds upwards of 100 feet thick, containing Ostrea 
Patagonica, Ostrea Alvarezxii, Pecten Paranensis, ete. These reposed 
upon red calcareous clay, which was bored through to a depth of 213 feet 
more, contained no fossils, and is of unknown age. 
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4. “Geological Notes on the Locality in Siberia where Fossil Fish 
aoe rae were found by Dr. Middendorf.” By C. E. Austin, Esq., 

.H., F.G.S. 
a 4 ie Note on Estheria Middendorfii.” By Professor T. Rupert Jondl 

Two ancient stone axes from Trinidad, and one from Santa Cruz, were | 
exhibited by J. Lamont, Esq., F.G.S. 9 

December \7th—1. “On the Skiddaw Slate Series.” By Protesai 
R. Harkness; with a note on the Graptolites, by Mr. J. W. Salter. 
Some general sections through the Skiddaw Slates were described in 
detail, and the localities in which fossils had been previously found by 
Professor Sedgwick were especially noticed. The author stated that he 
had discovered several species of Graptolites new to the Skiddaw Slates — 
in certain flaggy beds almost devoid of cleavage, which occur at intervals — 
in the lower portion of the series, in several localities. Professor Harkness — 
showed that these rocks were much more fossiliferous than had hitherto 
been supposed; and that the evidence of the fossils, as interpreted by 
Mr. Salter, clearly proved them to be of the same age as the Lower 
Llandeilo rocks of Wales and the Quebec Group of Canada. The thick- 
ness of the Skiddaw Slates was estimated at 7000 feet, and the total thick- 
ness from the base of the Skiddaw Slates to the Coniston limestone at 
14,000 feet. Besides several species of well-known Graptolites that are 
also found in the Lower Llandeilo rocks and in the Quebec Group 
(Taconic System), Mr. Salter has been enabled to identify Phyllograpsus 
angustifolium, Hall, Tetragrapsus bryonoides, Hall, and another species of 
that genus, Dichograpsus Sedgwicki, n. sp., Didymograpsus caduceus, and 
some others. He has given the name of Caryocaris Wrightii to a Crus- 
tacean discovered in these rocks by Mr. Wright. Mr. Salter considers 
the Skiddaw Slates to be of the same age as the Quebec Group, the 
graptolitiferous rocks of Melbourne, and the Tremadoc Slates of Wales. 

2. “On Fossil Estherie, and their Distribution.” By Professor T. 
Rupert Jones. The author pointed out the chief characters of the fourteen — 
species of EHstherie obtained, from several geological formations; and ~ 
stated that they belong mainly to the passage-beds, and he believed chiefly — 
to fresh and brackish waters. He also compared the distribution of the 
twenty-two recent species with that of the fossil Hstherie. ‘j 

3. ‘On the Flora of the Devonian Period in North-Eastern America.” 
By Dr. J. W. Dawson. Dr. Dawson enumerated in this Appendix some 
additional species of plants lately obtained from Perry, by Mr. Brown, of 
that place. He also stated that recent observations have shown that the — 
beds spoken of in his paper as belonging to the Cattskill Group of New 
York, really represent the Chemung Group of that State, according to 
Professor J. Hall. : 

Royat Socrety.— November 20th.—One of the largest meetings of the 
Royal Society we remember to have seen. The attraction was Professor 
Owen’s paper on the remarkable fossil feathered animal which has lately 
been added to the national eollection—the Archaeopteryx macrurus. 
In his opening remarks Professor Owen detailed the circumstances attend- 
ing the discovery of the first evidence of the class Birds in the Oxfordian 
strata, being the impression of a feather, which was described by Hermann 
von Meyer, who established for it the genus Archecpteryx. This name 
was retained for the present feathered animal. On November 9, 1861, 
Andreas Wagner communicated to the Mathematical and Physical Aca- 
demy of Munich the account of the discovery of an animal with divergent 
fans of feathers, with which he had become acquainted, on the authority of 
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M. Witte. Wagner termed this animal Griphosaurus, and, unfortunately, 
soon after died. Professor Owen communicated with the owner, M. Ha- 

rlein, of Pappenheim, whose collection Mr. Waterhouse was deputed to 
inspect, and ultimately to purchase. The ventral aspect of the specimen 
was exposed, the furculum marking the fore part of the trunk. It was 
1 foot 85 inches in length, and measured across, from the apex of the right 
so the left wing, 1 foot 4 inches. Near the anterior border of the impres- 
tions of the wings the stone was broken. The head may have been within 
this broken part. The ischium, showing the acetabulum, twenty caudal 
vertebre, several ribs, the left scapula, proximal part of the left humerus, 
distal part of ditto, left radius, ulna, and carpals, right humerus, radius, 
and ulna, two right metacarpals, and two ungual phalanges, right femur, 
ight tibia, left femur, left tibia, were preserved, as well as impressions 

the quill feathers, and of down on the body; one clawbone belong- 
ing to the right digit of the wing was present, of which bone counter- 

rt impressions exist. The vanes, and even the shafts of the feathers, can 
a distinctly seen by the naked eye. The furculum, pelvis, and bones of 
the tail are in their natural positions. The left scapula is displaced back- 
wards: the left humerus outwards and a little forwards, as well as the 
antibrachium. The wing feathers diverge one inch in front of the carpus. 
The right humerus extends backwards, and the two metacarpals or proxi- 
mal phalangeals are dislocated inwards. Fourteen long quill-feathers di- 
verge on each side of the metacarpal and phalangeal bones; the tibia ex- 
tends outwards. The foot is contracted ; the left femur is turned outwards. 
The feathers decrease in length from six inches to one inch; the anterior 
series of barbs are longest and obtusely rounded. ‘The area covered by 
the diverging quills of the left wing is 14 inches; by the right, 11. The 
three posterior primaries are dislocated backwards ; one primary is exqui- 
sitely spac The impressions of tail feathers number twenty, and 
“succeed each other; the principal correspond in number on each side with 
the tail vertebre. The length of the anterior tail feathers is 1 inch, at 
the end 5 inches; the tail is 11 inches in length, and 34 in breadth, being 

_ obtusely truncated at the end. The wings have a general resemblance to 
those of the gallinaceous, or round-winged birds. The scapula resembles 

_ that of a bird, and was compared with a structure in Pterodactylus Sue- 
-wicus, which was about the same size as Archeopteryx. The curved cla- 
vicle was 2 inches long. The scapula was 2 inches broad at the apex, the 
arch being open and round, not contracted as in Gallinacee. No Ptero- 
dactyle had a furculum. The humerus, 2 inches 10 lines in length, is sig- 
moidally flexed as in birds ; it was 6 lines in breadth, and in contour most 
like that of the Corvide. The humerus of the Archxopteryx closely re- 
sembles the form in many birds, as the penguin, the touraco, etc. The 
Pterodactyle’s radius and ulna were equal in thickness ; not so in Archeo- 
pteryx. A single carpal bone is shown on the left side; on the right a 
‘Mass of spar occupies its place; but itis a doubtful indication. The form 
of the metacarpals agrees with those of birds; but if they be proximal 
phalanges they differ, being more equal in length and thickness. There is 
the impression of a slender bone 11 lines long, like the basal part of an 
ungual phalanx: in advance, a bone supporting the penultimate phalanx 
Is seen in both slabs, being in appearance like the claw phalanx of rapto- 
‘ial birds. The hand, besides supporting the remiges of the wing, probably 
er ported a digit with a small though pointed claw. The structure of the 
hand otherwise agreed with birds, and similar claws or spurs exist in the 
Parra jacana, the Palamedea, the spur-winged goose, and the Syrian 
blackbird. The Archzopteryx differs from all known birds in having two 

= VOR. VI. F 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 33 



34 THE GEOLOGIST. 

or three digits in the hand. There was no trace of the fifth digit of the 
winged reptile. Of the pelvis, a bone on the left side was preserved, bear- 
ing a resemblance to the iliac bone of a bird, and with a sinuous border; 
its exposed surface was smooth and polished, and 7 lines broad. The an- 
tero-interior surface of the ilium and the coalesced ischium terminate ab- 
ruptly and obtusely, as ina young bird. The ischium, behind the aceta- 
bulum, shows a vacuity between itself and the pubis, the obturator fora- 
men being as large as in birds. In the Pterodactyle the ilium is shorter, 
the ischium being subtriangular, joining with the ilium. The sacrum was — 
a confused mass of vertebre, in which six or seven short transverse pro- 
cesses can be seen. The conditions under which the skeleton was found 
reminded Professor Owen of the carcass of a gull, which, after having been 
a prey to some carnivore, which had removed all the soft parts, and per- 
haps the head, had left nothing but the bony legs, and the indigestible quill- — 
feathers. The tarso-metatarsal, at its distal end, exhibited a trifid, tro- — 
chlear, articular surface, supporting three toes. The shaft of the femur was — 
long and thin, while a procnemial ridge was present on the tibia. The size of — 
the procnemial ridge is variable in birds ; in Archeopteryx it was as large as 
in Falco trivirgatus and in most Volitores. The thigh was longer than in 
the majority of birds. The proportions of the toes accord with the inses- — 
sorial, and not with the scansorial type of foot. Few of the bones are in 
a condition to permit minute comparison of their texture. The osseous 
remains having been exposed to a disintegrating action by which the 
phosphate had been converted into carbonate of lime, and in the interior - 
of the bones crystallized spar has been deposited. Each vertebra of the 
tail supports a pair of plumes. The fossil differed from all known existing — 

birds in having a tail composed of twenty vertebre. But the tail is essen- 
tially a variable character ; there are long-tailed bats and short-tailed bats, — 
long-tailed rodents and short-tailed rodents, long-tailed Pterodactyles and — 
short-tailed Pterodactyles. It is now manifest that there existed, at the 
period of the deposition of the Oxfordian strata, a bird exhibiting the persist-_ 
ent embryonal or generalized character of the tail, as opposed to the special- — 
ized condition of the tails of existing birds, in which the terminal vertebra — 
have coalesced. All embryo birds exhibit the caudals distinct, the greatest 
number of separate caudals being exemplified by the ostrich. The develop- 
mental process undergone by the bird is similar in nature to that through 
which the fish passes in its transition from the heterocercal stage, through — 
which it usually passes, to the homocercal. The probability of the presence 
of a single unguiculate digit, as in the wings of Pteropus, would, if demon- 
strated, exhibit a similar retention cf an embryonal and transitory character. 
The Archeopteryx was unequivocally a bird ; and, by the law of correlation, 
we might infer that it was destitute of fleshy lips, that its feathers were 
preened by a horny edentulous beak, and that the shape of the breast-bone 
was such as was possessed by animals capable of flight. The President 
moved a vote of thanks; and, calling for remarks, the Duke of Argyll 
hoped that Mr. Gould would offer some opinion on the fossil. Mr. Gould, 
F.R.S., considered that the remains indicated a terrestrial form of bird, 
with wing feathers not adapted for flight, as in the Apteryx, or in the 
black rail of New Zealand. Had the hind foot alone been shown to any 
ornithologist, he would have been entitled to infer that it was a bird—a 
fact which Mr. Gould had doubted up to the previous day, but which he 
now felt constrained to admit. Dr. Carpenter, F.R.S., coincided in Pro- 
fessor Owen’s remarks respecting the more generalized vertebrate type of 
the specimen, and remarked on the futility of negative evidence in geolo- 
gical discussion. Professor Owen pointed out that the shape of the pee- 
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_ toral ridge on the humerus indicated a bird which possessed the power to 
beat its wings down forcibly, and that the shape of the furculum also in- 
dicated a bird of flight. The black rail had no furculum. Mr. Gould ad- 
hered to his previous opinion. 

Mancuester Partosopuican Soctrety.—Dec. 2nd.—E. W. Binney, 
F.R.S., the President, said that in a paper published in vol. x. (second 
series) of the Society’s Memoirs, “ On the Drift Deposits found near 
Blackpool,” he had stated, in a note at page 122, that since the paper was 
written, Mr. J. F. Bateman, C.E., F.G.S., had informed him that in 

- making the Hollingworth reservoir, near Mottram-in- Longdendale, he had 
met with the common cockspur shell (Zurritella terebra) in considerable 
abundance. During the past summer he had visited the locality alluded 
to by Mr. Bateman, in company with Mr. Prestwich, F.R.S. After going 
up to the uppermost part of the reservoir, which is one of those belonging 
to the corporation of the City of Manchester, to the point where the goit 
conveys the water on the east side of the valley, we sawea deposit of brown 

- sandy clay, or till, which had been cut through to the depth of between 
three and four feet for the purpose of forming the goit. This deposit con- 
tained small granite and greenstone pebbles, some rounded, and others 
angular. In it he found a considerable number of shells, some quite 
entire and others in fragments. He procured and showed to the meeting 
specimens of Twrritella terebra, Fusus Bamfius, Purpura lapillus, two 
specimens of Tellina, and Cardium edule. The city engineer, Mr. J. G. 
uynde, F.G.S., had given him the exact height of the spot where the 

fossils were found at as 568 feet above the level of the Irish Sea. 
Shells, identical with recent sea-shells, have been found at much greater 

elevations on the mountains of North Wales, but very few so far inland ; 
for the locality where the specimens were met with is full fifty miles in a 
straight line from the Irish Sea, and a greater distance if the watercourses 
of the Etherow and Mersey are followed. Mr. John Taylor has fonnd 
recent marine shells in the sands at Bredbury and Hyde, which he has 

_ described in the Transactions of the Manchester Geological Society ; and 
Mr. Prestwich informed him that he has found similar fossils on the 
Buxton Road, about three miles from Macclesfield, but the specimens 
herein described are the first that have been noticed in the deep valleys 

_ running up into the sides of the Pennine chain. 
He further stated that he had found a large mass of greenstone, evi- 

dently a travelled rock of the Drift period, at the extreme end of one of 
the tributary valleys of the ‘Tame, in Saddleworth, as high up as New 
Year’s Bridge, near Denshaw Vale. All these facts proved the former 
presence of the sea (in some cases containing inhabitants similar to those 
ound on our present coasts) high up on the sides of the Cheshire, York- 

shire, and Derbyshire hills at a recent period, geologically speaking, and 
show that many of our deep valleys have not been formed by the streams 
of water now traversing them, but are chiefly due to the more powerful 
action of the waters of the ocean, most probably assisted by ice. 

NOTES AND QUERIES. aa 

4 NOTES AND QUERIES. 
i? 

Oxsituary.—On the 19th of December, one of the oldest and the most 
famous anatomists and ethnologists of England departed this life. We 
allude to the venerable Dr. Robert Knox, Hon. F.E.S., the friend of Cuvier 
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and Geoffroy St. Hilaire, and the Honorary Curator of the Museum of 
the Ethnological Society of London. Our space will not permit us to do 
more than record the fact, with the tribute of our admiration for the 
talents and labours of the deceased, and the expression of our conscious- 
ness that a school of scientific thought was founded by him which will sur- 
vive when his faults and failings shall have been all forgotten. 

Derr Gotp Dicernes or MetBourne.—As the opinions expressed by 
Sir Roderick Murchison (‘ Siluria,’ 3rd edit. p. 488), that wherever the 
veinstones in the solid rock have not been ground down by denudation, 
and remain as testimonials of the original seat of the gold, the portions 
which have as yet proved to be the richest are those which are ator | 
nearest the surface, have been recently seemingly impugned by the ac- 
counts which have reached us respecting the deep quartz gold mines in ~ 
Australia,—the following note, by Professor M‘Coy, of Melbourne, givesan 
important confirmation of the correctness of Sir Roderick’s original con- 
clusion. Ina private letter, writing of the deep gold diggings of Mel- 
bourne, he makes these comments on them :—“ Sir R. Murchison’s theory, ; 
which I have always upheld, of the ratio of gold in the quartz veins 
diminishing with the depth, is every day getting more support. You must — 
be cautioned that so many ounces of gold, said to have been crushed from 
so many tons of quartz from deep mines, really means, that perhaps 1000 
tons may have been mined, and out of it 100 tons picked as rich enough 
to be sent to the mills; so that the richness of the deep quartz is very 
different from what it would appear without this correction, which you 
must always ask after before you give up your correct position, yielding 
to the logic of supposed facts which are really capable of explanation.” 

CanaDIAN PetrotEuM.—The ‘ Canadian Journal of Art’ asserts that 
the Canadian petroleum is not derived from coal, nor is it of recent origin. 
It says: ‘‘ Petroleum was formed long before the coal, and is the result of an 
infinite number of oil-yielding animals which swarmed in the seas of the 
Devonian period long anterior to the coal. The decomposition of marine 
plants may have given some oil to the rocks of Canada and the United 
States which are saturated with this curious substance. The shale beds 
of Collingwood furnish an answer to those who object to the infinite num- — 
ber of animals it would require to produce the oil locked up in the earth. 
These shale beds are composed altogether of the remains of trilobites; 
they extend from Lake Huron to Lake Ontario, and from west and east 
of these lakes. The oil-bearing rocks of Canada were once a vast coral 
reef, extending from the Gulf of Mexico to Lake Superior.” 4 

Tron Formrep By AnrtmMatcuLes.—In the ‘Journal de 1’Instruction 
Publique, M. Oscar de Watterville states that in the lakes of Sweden 
there are vast layers or banks of iron exclusively built up by animalecules. 
The iron thus found is called ‘lake ore,” and is distinguished according 
to its form, into “ gunpowder,” ‘‘ pearl,” ‘‘ money,” or “cake” ore. These 
iron banks are often from 10 to 200 yards in length, 5 to 10 broad, — 
and from 9 inches to a yard in thickness. In winter, the Swedish peasant, — 
who has but little to do in that season, makes a hole in the ice of a lake, 
and with a long pole probes the bottom until he has found an iron bank ; 
an iron sieve is then let down, and with a sort of ladle conveniently 
fashioned for the purpose, the loose ore is shovelled into the sieve, which 
is then hoisted up again. The ore thus extracted is of course mixed 
up with sand and other extraneous matters, which is got rid of by 
washing in a cradle like that used by gold diggers. A man can turn out 
a ton of ore per day by this process.” 
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Carte Agronomique des Environs de Paris. By M. Delesse. 

A “Carte Agronomique des Environs de Paris” has been published by 
M. Delesse. We need not say that a map by the able engineer of mines and 
‘professor of geology at the Ecole Normale isa good one. M. Delesse is one 
of those men who never do anything otherwise than well. Although the 
vegetable soil is only of slight thickness its importance is very great, and 
many savants, at the head of whom is M. De Caumont, have attempted to 
represent its variable composition by special maps called ‘‘ Cartes Agro- 
nomiques.” M. Delesse has lately laid before the French Society of 
Agriculture one of these maps for the environs of Paris. Such labours 
are not without considerable difficulties in their execution. The soils 
require detailed and minute examinations, and their characters sometimes 
change completely in contiguous districts ; on the other hand, the elements 
remain nearly always the same, and vary more in their proportions than 
in their nature. This uniformity of materials causes the greatest difficulty 
in denoting the mineralogical composition, changing sometimes in an in- 
sensible and gradual manner; and thus, whilst, on the one hand, the 
different vegetable soils are not separated by exact limits, on the other, 
the mineralogical composition is very complex. It is hence scarcely 
possible to figure them by tints, as one would do a geological rock. The 
notation adopted by M. Delesse is in this manner:—The soil richest in 
humus is indicated by fine blue diagonal hatching; the sand, gravel, and 
stony débris forming the residue of levigation, by red parallel signs; and 
the clay, marl], humus, and particles strained off in levigation, by vertical 
blue signs, and so on. To render sensible to the eye the proportions of 
the principal substances over the extent of the maps, these signs have been 
disposed methodically in small squares. 
- The details given by M. Delesse on the conditions and manner of oc- 
‘currence, and quantities in different places, are highly instructive. The 
‘soils he finds always contain clay, sand, and ordinarily stony débris. ‘The 
humus is also found in a constant manner, and is essentially characteristic 
‘of a vegetable soil. It is especially very abundant in valleys and in all 
de ressions of the soil, even when these cavities are seated on tops and 
sides of hills. Particularly it is concentrated in the bottom of damp 
valleys, and where the soil is saturated with water. 

Limestone is found in variable proportions, but its disposition is subject 
to definite laws. It is wanting generally on the heights. It is wanting 
also in the soils on the terraces bordering the Seine and the Marne. It is 
absent even at the head of the valley of the Biévre. The calcareous region 
includes the thalwegs, the depressions on the plateaux, the flanks of the 
hills, and particularly the bottom of the valleys. 
The proportion of carbonic acid in the vegetable soil is, on the plateaux, 

mil, or reduced to mere traces. It is only when a very thick diluvial 
deposit reposes on a calcareous subsoil that it can attain to a few 
hundredths. On descending a hillside, the carbonic acid is very scanty at 
the upper part, but augments progressively with the declivity, offering at 
times various alternations. The same occurs in descending a valley; in 
that of the Biévre, for example, carbonic acid is wanting in all the elevated 
portion ; it then augments as the valley descends until it finally attains 
‘10 per cent. On the shores of the Seine and the Marne, it sometimes 
exceeds 25 per cent. The residue of levigation is essentially formed of 
Sands coming from the Fontainebleau beds, from flint, gravel, and the 
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limestones of the Beauce and the Brie. Calcareous débris is rare; and 
grains of iron and feldspar still more so. On the plateaux the residue of 
levigation is very variable, even in the vegetable soil covering the same 
rocks. Thus on the plateaux above Gurches and Mendon, it rises to 70 
per cent.; but more to the south, towards Saclay, it is reduced to a few 
hundredths. In the valleys, also, it varies, not only in the different valleys” 
but also in the longitudinal and in transverse directions. The proportion of 
fine sand is also very notable in the bottom of the valleys; on the banks of 
the Seine and the Marne it varies from a few hundredths. Clay is found also 
in all the soils round Paris, sometimes pure, sometimes in the state of me 
associated with lime. ‘he soils which cover the plateaux formed by the 
lacustrine rock of the Beauce and the Brie, are particularly rich in clay. 
At Crenilly and Villejuif the proportion of clay is above 50, and it ma 
sometimes reach to 90 per cent. But the clay is especially concentrated 
in the bottoms of the valleys, whether they be dry or wet. 

The examination of the constituent mineral substances shows that the 
soil comes in part from the subjacent rocks, and partly from the rocks in 
the neighbourhood ; and that it must not be always regarded as a disaggre- 
gation in situ, for we often find that in limestone rock the vegetable soil 
contains not a trace of calcareous matter; and, vice versd, a highly cak 
careous soil over a clay base. The vegetable soil M. Delesse considers as” 
decidedly belonging to the “terrain de transport,” or drift, as shown by” 
the sand, gravel, and innumerable rolled fragments it contains. > 

The practical value of M. Delesse’s map is that, in indicating the mine 
logical composition of the soil in the Paris district, it is easy to see wha 
lands should be marled. and which should be drained, and to what exten 
and with what materials, manures and extraneous substances should be 
economically employed in agricultural operations. 

Ueber Thierfahrter und Crustaceenreste in der unteren Dyas, oder dem 
unteren Rothliegenden, der Gegend von Hohen Elbe. on Dr. H. B. 
Geinitz. 

On Animal Tracks and Crustacean Remains in the Lower Dyas, or in the 
Lower Permian Sandstones of the Strata of the Higher Elbe. By Dr. 
H. B. Geinitz. (Extracted from the ‘Isis’ of Dresden.) 1862. 

Dr. Geinitz, undismayed by the severe criticism he received at the 
hands of Sir Roderick Murchison, (‘ Geologist.’ January, 1861,) proceeds 
systematically to describe the fossils which are found in his so-called Dyas 
strata of Central Germany. Mrs. Josephine Kablik, a lady who cultivate 
natural science in that neighbourhood, has discovered several interesting 
fossils, which are described and figured in the work before us. . 

The Dalmanites (2?) Kablike, Geinitz, is figured. It is a small Trilobite, 
which Geinitz considers may belong to the Silurian genus Dalmanites. Dr. 
Geinitz also figures a remarkable Phyllopod crustacean, somewhat re 
sembling the Branchipus stagnalis of Linneus, which he considers to be a 
new genus, Kablikia. The Kablikia Dyadica, Geinitz, is found in the coak 
slates of the Lower Dyas, near Nieder-Stepanitz, on the Higher Elbe. Th 
original specimen is in the Dresden Museum. ; 

The limestone slates of the Lower Dyas have afforded evidence of im 
pressions, considered by Dr. Geinitz to be those of a Crustacean, the speci 
mens of which are also in the Dresden Museum. They are somewha 
similar to those which Hall has figured in the ‘ Paleontology of New York, 
considering it doubtful whether they belonged to Crustacea or Fishes. 

The paper is illustrated with two well-executed lithographic plates. — 
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Observations on the Terms “ Permeen,’ “ Permian,” and “ Dyas.” By 
Jules Marcou. Boston. 1862. 

These “ Observations’ have been reprinted by M. Jules Marcou, from 
the Proceedings of the Boston Society of Natural History, in which he 
refers directly to the article by Sir Roderick Murchison, printed in the 
last year’s January number of this magazine, and gives a list of dates in 
respect to the priority of the term ‘‘ Permian.” 

M. Marcou also refers to his own memoir, “ Dyas and Trias,” in the 
_* Archives de la Bibliotheque Universelle de Geneve,’ 1859, as treating the 
two questions entirely distinct. Since the first publication of M. Mar- 
cou’s paper, M. Ludwig, one of the associates of Dr. Geinitz, has been to 
Russia, and has published the results of his researches, under the title 
*Geogenische und geognostische Studien auf einer Reise durch Russland 
und den Ural.’ We have not yet seen this work, and therefore cannot 
say of our own knowledge whether it does or does not bear out M. 
Marcou’s statement that it gives ample facts and sections to show “the 
inapplicability of the term ‘Permian’ to the Dyas of Saxony; a term 
which indeed would not have been for a moment maintained if its typical 
localities were in a more accessible part of the world.” 

M. Marcou next considers the necessity of the union of Dyas and Trias 
into a great geological period—the New Red Sandstone. This period he 
considers in time and space to be of the same importance as the Grauwacke 
or Palxozoic, Carboniferous, Secondary, Tertiary, and Recent periods. He 
has never admitted the union of the New Red Sandstone with the Carbo- 
niferous or the Secondary. 

NOTES AND QUERTES. 39 

Biude sur 0 Etage Kimméridien dans les Environs de Montbéliard. By 
Dr. Ch. Contejean. Leipzig: J. Rothschild. 1860. 

Acting on the recognized are of marking geological periods by 
particular paleontological faune, Dr. Contejean has set about to deter- 
mine the boundaries and members of the Kimmeridian formation of 
Montbéliard, and in the Jura, France, and England. To the want of due 
regard to paleontological evidences, and the too great importance attached 
to petrographical facies, Dr. Contejean attributes the great number of 
urely artificial divisions—the limitation of the systematizing of the beds 

Being thus restricted to the mere differences of mineral composition, with- 
out due regard to paleontological horizons. In the Jura, the massive 
“‘Astarte, Pterecera, and Virgula marls” are ordinarily taken as the base 
of the Kimmeridge group ; upon these are superimposed directly thick in- 
termediate limestones, often sterile or but slightly fossiliferous, These 
divisions may be strictly conformable to subpelagic regions, where the 
marly beds alone received the organic débris. ‘‘ But,” well asks Dr. 
Contejean, “ are these good divisions in themselves, and can they be 
applied more generally?” This question he answers in the negative, and 
cites the very rich fossiliferous localities of Montbéliard and Ponentruy as 
evidence. In those regions, formerly littoral, the limestone strata which 
Separate the marls have received the relics of faunas hitherto not appre- 
eiated, but which are of equal value with those of the marls, and conse- 
quently entitled to rank as independent sub-groups. Moreover, the 
‘aunas of certain marl horizons are in no wise different from those of the 
limestones in their respective vicinities ; and thus the natural limits of the 
divisions are not always restricted either to the base or to the surface of a 
marl-bed; whilst some limestones belong to two, or even three, different 
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divisions, and therefore if there exist three chief divisions in the Kimmé- 
ridien formation, the limits of these groups are very different from those 
which have been assigned to them. 

These are the opinions Dr. Contejean has striven to work out in the 
book before us, and to this end he first describes the geographical range of | 
the Kimmeridge beds, through Damvant, Abbévillers, Audincourt, Mont. 
béliard, and Belfort, in a north-westerly direction ; then through the Allan 
Valley to the district of Ponentruy ; and next, south-westwards, to Long- 
velle and 1’Ile-sur-le-Doubs. He then describes the subdivisions, with” 
their mineral characters and their characteristic fossils. These subdivisions 
are:—(1) Calcaire & Astartes; (2) Calcaire a Natices; (3) Marnes @ 
Astartes ; (4) Calcaires a Terebratules ; (5) Caleaire a Cardium ; (6) Cal- 
caires et Marnes a Ptérocéres; (7) Caleaire a Corbis; (8) Calcaires @ 
Mactres ; (9) Calcaires et Marnes a Virgules ; (10) Caleaire & Diceras. 
A section of his book is now devoted to detailed lists of the respective _ 

faunas of each of these subdivisions, and to comments upon them. After | 
a summary of the facts thus brought forward, he tabulates his results in _ 
the following manner :— 

Erace KimMM£RIDIEN. ; 

IV. Groupe NErinten_ . Subdivisions to be made out. s 
10. s. gr. Caleaire a Diceras. | 

. Caleaires et Marnes a Virgules. ~~ 
Calcairé & Mactres. 
Calcaire a Corbis. 

Calcaires et Marnes a Ptérocéras. 
. Caleaire a4 Cardium. 
. Calcaire a Terebratules. 

. Marnes « Astartes. 

. Calcaire a Natices. 
Calcaire a Astartes. 

III. Groupe VirGuLien 

II. Groupe Pr&irocéRIen 

I. Groupe ASTARTIEN . 
bow Bog MTDC 

The last question then remains—what are the limits of the Kimméridien 
as thus defined? These Dr. Contejean asserts are exactly indicated. The 
Kimmeridge division terminates the Jurassic marine series, and is naturally 
arrested by the Purbeck beds, which most geologists have considered 
cretaceous, but which the author considers M. Coquand has rightly asso- 
ciated with the Jurassic formation. The inferior limits he sets forth as 
equally easy to establish, the Kimmeridge division commencing where 
the mass of fossil corals ends, or immediately above the Diceras beds o 
the Coralline Oolite. | 

The fourth section of his work Dr. Contejean devotes to the “ Parallel-_ 
ism of the Formation,” and notices the characters presented in the Medi- 
terranean basin, Straits of Dijon, Anglo-Parisian basin, and the Pyrenean 
basin. This is followed by a fifth portion, with geologieal sections and 4 
general list of the fossils of the whole formation. The remainder of the 
book, amounting to a hundred pages, is taken up with detailed descriptions 
of new or critical species of shells, which are illustrated by twenty-four ad 
mirable lithographed plates, very carefully and accurately drawn. The 
book is moreover illustrated by three plates of sections and stratigraphical 
diagrams of the ranges of the various groups of fossils. ; 
We have, in former reviews, had occasion to speak well of the geologi 

works published by M. Rothschild, but of none we have yet noticed coulé 
we desire to speak in higher terms of praise than of Dr. Contejean’s admi- 
rable monograph before us. 
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TURTLES IN THE STONESFIELD SLATE. 

By tHe Epiror. 

Some time since, a gentleman handed me, at one of the meetings of 

the Geologists’ Association, a bone from the Stonesfield slate. Un- 
fortunately the label attached to the specimen has been accidentally 
lost, and consequently I can neither give due credit to its owner for 

his find nor return the specimen to him as I would wish to do, as his 
name and address are both thus unknown to me. 

The nature of the specimen was very evident, at the first glance, 

to any practised palzontologist. It is a bone that is peculiarly cha- 
racteristic of a peculiar class of reptiles which, at the present day, 

comprises the tortoises, terrapins, and turtles. In short, it is the 

coracoid bone of some member of the family Chelonia. 
Our evidences of this order of reptiles, in strata of Mesozoic age, 

are few and far between; but Chelonian remains are rare in the 

Chelys (?) Blakii (n. s.), from the Stonesfield slate. 

Secondary beds, chiefly by reason that many of our most productive 
_ localities are neglected to be well worked. 

The impressions, probably referable to Chelonian animals, which we 

have in the Triassic sandstones of Corncockle Muir, are at least 

- doubtful, and we shall not insist upon them as evidences here. In 
VOL. VI. @ 
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the Upper Oolitic slates of Cirin, where a lithographic stone some- 
what resembling that of Solenhofen is quarried, there have been dis- 
covered remains of emys-like turtles named Achelonia and Hydro- 
pelta. The Chelone planiceps has been obtained from the Portland 
beds, and the curiously complicated and to a certain extent “ embry- 

onal”? genera Tretosternon and Pleuwrosternon from the Purbeck. 
In the cretaceous beds we have discovered true marine turtles 
(Chelone Camperi, Chelone Benstedii, and Chelone pulchriceps) ; 
a terrapin (Protemys) has come from the Kentish Rag of Maidstone 

(Lower Greensand), whilst many species of small turtle (Chelone) 
are mingled with the phosphatic nodules of the Cambridge Upper 
Greensand. 

This coracoid bone I recently handed to my friend Mr. Carter 

Blake for further and more complete examination, and he has kindly 

favoured me with the following note :— 
“This specimen consists of the crushed right coracoid bone, 

viewed from above, of a Chelonian reptile. I have compared it with 
the homologous bone in the varied kinds of Chelonia, and find a form 
which resembles it very nearly in the Matamata (Chelys matamata, 

Gray). The family of turtles to which the matamata belongs is to be 
found in ponds and rivers in warm climates. Dr. Gray tells us that 
they eat flesh, feed only in the water, and when they swim the whole 

shell is submerged. As however it is believed that the Trigonia- 
bearing Stonesfield slate was a sea-deposit, and as there is no doubt 
whatever that this fossil is really from that bed, there is some degree 

of antecedent improbability against its representing a freshwater 
form, Furthermore, taking into account the manifold variations of 

form which the coracoid bone exhibits in the Chelonia, there is really 

no reason, morphological or teleological, why a marine species of 
turtle may not have existed in the Oolitic sea with a coracoid bone 

so far differing in shape from that of the existing marine turtles 
(Chelone) as to resemble the homologous bone in the matamata. 
The turtle of the Oolite co-existed with the Phascolotherium and the 
Trigonia, much in the same way as the allied genera of turtles, 
Chelymys and Chelodina, co-exist on the same continent with the 
Australian marsupials, whose remains may be perchance washed into 
the sea where Trigonia still survives. 

“Upon one little fractured bone, however, we must not draw any 
positive conclusions. No doubt, when the Stonesfield slate shall 
have been more thoroughly explored, further evidences will be 
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afforded. In the meanwhile, without prejudging the question 
whether the fossil before us be referable to a freshwater or a marine 
form, I incline slightly to the former opinion.” 

_ Remains of scutes of Chelonian reptiles have, since this specimen 
has been in our hands, been offered for purchase to the officers of the 
British Museum; but whether they belong to the same species we 
are not in a position at present to hazard an opinion. 
We may add that M. Hugi has discovered in the Kimmeridian 

beds of Soleure bones of Hmys, associated with marine mollusca. 
Pictet suggests that their remains may have been transported by 
freshwater currents. 

As a provisional arrangement, we would prefer to include our 
Specimen in the genus Chelys, giving it a characterizing specific 
name in honour of our friend who has so obligingly worked out its 
relationship to the other reptiles of the interesting family to which 
it belongs. 

“ON THE OCCURRENCE OF GLYPTOLEPIS IN THE 
SANDSTONE OF DURA DEN. 

By tue Rey. Huew Mitecnent, M.A. 

In his admirable essay on the Devonian Fishes, in the Tenth De- 
cade of the Geological Survey, Professor Huxley has clearly indicated 
and described the differences and the resemblances of the genera 
Holoptychius and Glyptolepis. In the interesting work of the Rey. 
Dr. Anderson on ‘ Dura Den,’ in which its exquisitely-preserved 
fossils are described, no mention is made of Glyptolepis. In the 
November part of the ‘ Journal of the Geological Society of London,’ 
Mr. Powrie has called attention to the occurrence of Glyptolepis in 
slabs recently disinterred, for the St. Andrew’s Museum, from Dura 
Den. Through the kindness of Dr. Anderson, a slab was presented 
to the Montrose Museum in 1859; and it is now apparent from it 
that Glyptolepis is not of rare occurrence at Dura Den, and that 
either this genus has been passed over altogether, or confounded 
with Holoptychius. The fishes in the Montrose Museum are smaller, 
and do not in all points correspond with those described by Mr. 
Powrie, but we think they emphatically demonstrate that the Holo- 
ptychius Flemingii must now be denominated Glyptolepis. 

On the slab in the Montrose Museum there is one fine specimen 
of Holoptychius and six specimens of Glyptolepis, not regarding 
fragmentary portions of fishes. At the first glance there is a resem- 
lance in size, in general aspect, and outline, among the fishes. 

Their average length is about nine inches, and their breadth at the 
thickest part of the body nearly three inches. But, on looking more 
closely,,we at once discover the characteristic differences of the 
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genera. The scales of Glyptolepis are far more numerous—appa- 
rently as four to one—and are set more closely together and with a 
deeper imbrication than those of Holoptychius. There is a consider- 
able variety, although nothing of the kind can exceed the beauty of 
the sculpture of the scales as taken from different parts of the body. 
The scale of Holoptychius (all wrinkle) may be represented by the ac- 
companying figure, Pl. III., fig.4. It is divided into two portions: the 
anterior portion, which is smooth, and is covered by the imbrication: 
and the posterior portion, often deeply sculptured with anastomosing 
ridges. The scale of Glyptolepis (carved scale) may be represented by 
the accompanying figure, Pl. III, fig. 5, although in this genus there is 
a greater variety in the sculpturing. It is divided, also, into two por- 
tions: the anterior portion, which is covered with a beautiful ar- 
rangement of small eminences, radiating in. concentric circles from 
the middle of the scale, and becoming very minute as they approach 
the margin; and the posterior portion, which is covered with ridges, 
leaving sometimes a smooth edge on the hinder margin. 

The cranial bones of both genera are also sculptured, but with a 
difference. Those of Holoptychius are covered with a confluent 
tuberculation, whilst those of Glyptolepis present waving longitu- 
dinal ridges. 

On the Holoptychius one of the dorsal fins is alone shown, pre- 
senting, however, stouter rays than the pendulous corresponding fin 
of the Glyptolepis. Unfortunately, no comparison can be instituted 
from this specimen respecting the caudal fins of the genera. 

The dentition of the Holoptychius is not seen, but Glyptolepis 
displays several large teeth intercalated amongst a series of small 
ones. The medial line along the flank is far more deep and marked in 
Glyptolepis than in Holoptychius. 

From the description given by Mr. Powrie of the St. Andrews 
specimen, we are led to suppose that two species of Glyptolepis occur 
at Dura Den—the other much larger than the species we have at- 
tempted to describe as above. But one thing is certain, the genus 
is to be found there. The determining of this matter may cast no 
new light on the position of the sandstone of Dura Den, but at least 
it will prevent confusion in the description of its paleontology. 

NOTE ON STONE “CELTS” FROM CHIRIQUI. 

By Cuarztes Carter Brake, Esa. 

(Read before the Ethnological Society, March 18, 1862.) 

Five stone “celts ’’ have been submitted to me, from the collections 
of antiquarian objects from Chiriqui formed by my friends William 
Bollaert, Esq., F.R.G.S., Corr. Mem. Univ. Chile, etc., and W. Du- 
prée, M.D., F.R.G.S., of Panama. 

No information has been given to me respecting the locality, 
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condition, or probable age of these “celts.’’ I understand, however, 
that they were obtained from the same graves in Chiriqui whence 
have been derived the various objects wrought in gold and moulded 
in pottery, some of which have been lately described in the United 
States, and in this country by Mr. Bollaert. 

All the celts exhibited the well-known scalpriform sharpening of 
the larger end, and are sharpened laterally by a succession of blows, 
roducing facets, analogous to 

those of the chipped flints which 
have been found at Abbeville,* at 
the Kjokkenméddings in Den- 
marky and in various European 
localities, and which probably be- 
long to a period antecedent to the 
known historical era. 

Four of the celts, marked B 2, 
B 3, D1, and D 2, are composed 
of the porphyritic stone found in 
great abundance on the Isthmus 
of Darien. One only, marked B 1, 
is hewn more roughly than the 
others from an indurated clay, 
and closely resembles some of 
the European worked flints. 

_ B1 (measuring 4,45 inches) is 
of a tapering acuminate form, the 

lateral facets being so deep, and 
so widely extending across the 
celt, as to have produced a more 
or less salient ridge, extending 
longitudinally along the median 
line of the celt. The larger end 
is polished on either side for a 
small extent up the hatchet. The 
stone, however, by its porous na- 
ture, has not been susceptible of 
much polish. The smaller end is 
prolonged to an acute point. 
D 2 (measuring 3,3, inches). 

The sculptor’s art has in this celt 
progressed to such an extent as 
to produce a polished surface, 
obliterating the facets, and ex- hi z 
tending over the: whole stone, oo ia ate 
with the exception of the acuminated but unsharpened smaller ex- 
tremity. 

_ In the three following “celts”? the longitudinal diameter is much 
less than in the two above mentioned. 

* Prestwich, Phil. Trans., 1860. Evans, ‘Archeologia,’ 1860, 1862. 
T Natural Hist. Review, Oct. 1861. 
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B 3 (measuring 4 inches). The surface of this stone has been 
polished to a greater extent than in D 2. The smaller end is not 
only polished, but has its tapering extremity rounded off. Subse- 
quently to the polishing process, the lateral portions have been sub- 
mitted to the action of some substance which has rubbed and ground 
off the polished surface, apparently with a view of rendering the sides 
more acute. 

- D1 (measuring 3,4; inches). A similar process has been exercised 
on this specimen, on the lateral portions, whilst along the median 
line, the ridge, which was so prominent a feature in B 1, has been 
artificially obliterated. The polished portion extends a small dis- 
tance up the blade. The acuminated point has been broken away, 
exhibiting a hexagonal fracture. 

B 2 (measuring 3,2, inches). This celt, of a lighter 
porphyry than the others, presents the facet-shaped 
arrangement of the lateral portions, which is exhibited 
to a greater extent in B 1. It is polished at the 
sharp extremity. The acuminated extremity is ob- 
tusely rounded ; near it, a deeper facet than the rest 
is removed, with the probable purpose of rendering 
more firm its attachment by some ligature to its 
handle. No such device is found in the four other 
celts. 

The above five celts, therefore, offer each distine- 
tive characters, and probably indicate different fa- 
shions and patterns of the sculptor’s, or rather cut- 

Fig-B2. _ Jer’s, artin Chiriqui. The specimen B 1, by its rough 
facets, its slight degree of polish, its general flat appearance, and its 
comparative simplicity of workmanship, seems to indicate its being 
the product of a nation not much superior in civilization to the deni- 
zens of the Kjékkenméddings in Denmark. Reasonable ground of 
doubt may exist as to whether it belongs to the same era as the four 
porphyritic celts. The nation which produced such works of art as 
some of the Chiriqui pottery and gold objects, would surely have ar- 
rived at a higher degree of perfection in its weapons. It is undoubt- 
edly, also, a finished celt, complete as far as its maker intended it to 
be—not a mere spoilt model, thrown aside. The absence of proof 
respecting its actual collocation with the Chiriqui antiquities, would 
lead me to assign to it a far higher historical remoteness, and render 
it possibly coeval with the remains of the old short-headed (brachy- 
cephalic) mound-builders of Natchez, whose epoch in time antiqua- 
rian archeology in North America has as yet been unable to ascer- 
tain. 

The four porphyritie celts have no such distinctive characters. 
They might be the work of the earliest inhabitants of Chiriqui, or the 
product of the idle Indian. of the present year. 

A careful examination of the various types of celts, as denoting 
distinctness of race, has led me to the conviction that the Chiriqui 
celts are entirely sui generis. They differ from the more heavy cut- 
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lery of the mound-building Natchez in their less weight and their 
more acuminated form. A sketch from Squier’s ‘Monuments of the 
Mississippi Valley’ indicates the size of the celts of the short-headed 
mound-builders. It was six by four inches, and weighed about two 
pounds. It is undoubtedly a finished celt. Upon a comparison of 
the Chirigui celts with the obsidian knives from Mexico, no resem- 
blance exists. Their closest analogy is with the hatchets from the 
stone mounds of Denmark. Dr. Troyon has observed that “ man, 
placed under analogous circumstances, acts in an analogous manner, 
irrespective of time or place.” We thus have analogous flints from 
wholly distinct parts of the world.* Whether these evidences indicate 
the once almost universal dispersion, antecedent to the historical 
epoch of whole nations of men, little elevated above the animals, 
whose remains have been preserved to us in strata often containing 
the débris of extinct mammalia, I must leave to this Society to deter- 
mine. The antiquity of the human race in America, inferred from 
the existence of so many native traditions of the rapports which early 
man once bore to the extinct animals, is thus rendered more probable 
by the antiquarian evidences now afforded us. 

_ I cannot close this paper without expressing my sincere regret that 
no osseous or cranial remains have been afforded us of the aborigines 
of Chiriqui and Panama. Such proof can alone conclusively demon- 
strate the true affinities of nations, or the probable era when they 
existed. Mere archzxological evidence is an uncertain guide. 

In conclusion, I beg to remark, that at first sight the mere degree 
of chipping which a flint might have undergone at human hands might 
seem a trivial subject of discourse; but when we reflect upon the 
aphorism of Sir Thomas Browne, that “Time conferreth a dignity 
upon the most trifling thing that resisteth his power,” the study of 
these carved stones from Chiriqui becomes fraught with considerations 
of the highest mental value. 

REPORT OF A SUCCESSFUL SEARCH FOR FLINT- 
|” IMPLEMENTS IN A CAVE CALLED “THE OYLE,” 
—— TENBY, SOUTH WALES, IN JUNE AND JULY, 

62. 

By Grizert N. Surra, Recror or Gumrreston. 

(Read at the Cambridge Meeting of the British Association, 1862.) 

This is a cave in the Mountain Limestone, with a wide entrance 
looking to the north-east at about 70 feet above the level of the 
valley beneath, up which the tide has recently flowed. The cave 
extends tortuously for 30 or 40 yards into the axis of a ridge which 
is a spur of the “ Ridgeway,”’ extending from Pembroke to Tenby, 
composed of the Old Ked, the strike of which is east and west. 

. Boucher de Perthes (Antiquités Celtiques et Antédiluviennes, 8vo, ii. 232) de- 
scribes a series of analogous half-polished hatchets, as appertaining to the “ transition ” 
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Within, the cave is distinguished by chambers, alternating with 
narrow passages. The floor is generally not more than three feet deep, 
at which depth the limestone is met with as at the roof and sides. 
The entrance being conspicuous, it 1s often visited from curiosity, 
but has never before been carefully explored for the definite purpose” 
of discovering works of ancient art. ‘This search was prompted by 
the recent discoveries in France and at Hoxne, strongly seconded by 
the fact that above, on the Ridgeway, some six or seven barrows 
exist, which yielded to the reporter and others a few years since, not 
only cinerary urns, but also well-shaped flint arrow-heads. 

So much by way of introduction. 
The nea will be glad to learn that the search in this cave for 

flint weapons has been successful, and that the number found is 
seventy-three, including the identical lumps of flint which remained 
after the chips had been struck off, when from their reduced size 
they were no longer capable of yielding flakes sufficiently large to 
answer the destined purpose, whatever that might be. 

Some of these specimens are of ordinary flint, but a good many 
are of a dull-green opaque chert. In size they vary from about four 
inches in length, downward. In general form they are almost iden- 
tieal with the flakes found at Red Hill. They were disseminated 
through the soil, but much the most thickly scattered at the mouth 
of a recess near the entrance, where the fabricator might be supposed 
to have seated himself to take advantage of the light. 

Interspersed also through the soil, which in some places is almost 
black, were a great many bones ; most of them those of ruminants, 
such as are now domesticated ; some of them fish-bones, with the 
shells of edible mollusks ; and some few unmistakably the remains 
of cave-mammals, such as Ursus speleus, Equus caballus, Hyena 
spelea, and the teeth of some species of deer. Of this last animal, 
though apparently of a later age, there is one very fine front prong 
of an antler, which measures 11 inches, and the circumference 44 
inches at the base, where there are long marks across as if done with 
some tool. To these works of ancient art and animal remains must 
be added some very modern articles; one of them the half of a Shef- 
field penknife, which, however, seemed to have been buried some 
years. 

The conclusions and inferences which the author of this report has 
come to will be comprehended in replies to the following questions :— 
1st. What was the use of these flakes? 2. By what race of men 
were they fabricated? 3. Whence was the material derived ? 

First, the use of these flint, and chert flakes. The conviction ar- 

period ma ee the pre-historical and the Celtic nations. He descrihes one of these 
“celts” as “une hache a gaine ou demi-polie. Le tranchant Vest entiérement. is 
partie destinée b a entrer dans la gaine ne lest pas.” 

Tn the British Museum collection of antiquities, an object, termed by Mr. Bollaert a 
“stone club,” is preserved from Cocina, in Peru, near Noria. Mr. Gilbert Brandon has — 
also preserved a “stone hatchet-blade used in the time of the Incas,” from Cuzco; whilst — 
amongst the Mexican antiquities presented by Lady Webster, is to be found a “cincel de — 
los Indios, encontrado en una sepultura,”—where, is not stated. 
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rived at from a general view of them scattered upon the table, whether 
found in “the Oyle,”’ at Red Hill, or elsewhere, is that these chips 
are the rejected refuse of the workshop. “On this spot,’ the 
thoughtful observer is disposed to say, “ some weapons or implements 
were fabricated on some one or more occasions; and while the per- 
fected ones were carried away, these inartistic though somewhat 
shapely fragments were left on the floor where they fell, and at length 
became buried, partly by the tramp of animals, and partly by acci- 
dents of daily human life.”” I feel sure of this conclusion, not only 

because most of the flint chips which we have in collections (as that 
handful, for instance, in the British Museum, which are said to have 

come from Arabia) are in reality nothing but primary splinters, which 
have never received a second perfecting stroke or trimming from the 
hand, but also from the following argument :— 

Assuming these to be mis-shapen chips struck off on the spot, would 
there not be found among so many one or two perfected specimens 
of the tools or weapons assigned? ‘This is very probable—almost 
certain; but not so probable as that some broken specimen of the 
tools, broken in the process of completion, would occur here and 
there. And so it proves in this case; for among these seventy-three 
specimens, there are eight broken pieces which have received much 
manipulation, and have heads elaborately rounded off, by removing 
small conchoidal scales. And further, the lumps of flint which have 
been split up as long as they would yield flakes strengthen the argu- 
ment; for they, too, are left behind commingled with the rest of the 
abandoned fragments. 

Secondly, by what race of men were these 1u:plements fabricated P 
The reporter, supposing these chips to be ancient, has -no ‘hesitation 
in ascribing them to the same natives of Britain by whom the tumuli 
on the Ridgeway above were raised, and who buried with their dead 
the flint arrow-heads found within those mounds. No other suppo- 
sition obviously needs to be entertained. 

But who were this race of men? ‘The world say, “ Britons, to be 
sure; these are British barrows, and those vases on your shelf are 
British urns that you obtained from them.” 

Well, let us suppose so for a while. But surely,if such is the case, 
these descendants of the British who live around “the Oyle”’ and 
the barrows here in Wales, and who certainly are in possession of much 
ancient literature, while the Saxons brought us next to none, would 
be able to inform us whether their ancestors ever used flint tools or 
Weapons in early days, especially as the records relate to the ver 
first possession of the island by the race of Adam. Led by this 
thought, I have corresponded with the ablest Welsh archeologists, 
and have been favoured with full replies; but all deny that their 
forefathers ever used anything but bronze and iron for war or in the 
chase, but say that there is a notice or two in their very early docu- 
ments of the use of flint knives for sacrificial purposes only. This 
admission, however, proves nothing; for other races of men,—the 
Jews, for instance,—while they certainly had tools of metal, uni- 

VOL. VI. H 
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formly employed flint knives in sacrificing animals, and for cireum- 
cision. From this absence of all reference to flint or stone weapons 
in the earliest writings of the Welsh, it seems to follow, either that 
the writings cannot be depended upon to supply precise information, 
or that the men who made the flint weapons were of another race, 
possibly much earlier inhabitants of the island. 

Thirdly, whence was the material obtained? There are no flints 
in the formations and strata of the vicinity,—that is certain. But 
then they may be picked up any day by a careful search on the 
shore; and so may granite boulders and worn fragments of igneous 
rocks. 

The chert of these implements is peculiar. It is of a dull, opaque 
green colour, full of minute grey spots. Ido not at present know 
of any like it in these parts; but one lump, tide-borne to the coast, 
would have supplied all required for the sixteen fragments of this 
kind found. 

CORRESPONDENCE. 

Age of the Blackdown Greensand. 

Sir,—The question as to the true position in the Greensand series of the _ 
“Whetstone” deposits of Blackdown, in Devonshire, is one which, so long | 

as it remains uncertain, must naturally force itself upon every geologist _ 
who either studies or collects the fossils of the Greensand formation ; and, | 
therefore, although this question is neither new-nor of universal importance, 
I trust that I may be permitted to refer to it in the present instance. . 

The question is simply this—aAre these (Blackdown) deposits equivalent 
to the Upper Greensand, to the Gault, or to a portion of the Lower Green- 
sand? or do they represent the whole of these in an exceptional form P 

In parts of Kent or Surrey, where the Lower Greensand strata rest | 
upon Weald clay, and are everywhere separated from those of the Upper | 
Greensand by an intervening bed of Gault, such a question would be | 
readily determined. But at Blackdown the case is different, the Greensand | 
being there found to rest upon red marl, and the Gault either absent or — 
imperfectly developed ; so that, in default of the usual direct evidence, the — 
geologist must be content with such indirect conclusions as can be drawn | 
either from the general appearance of the deposits or from a comparison — 
of the organic remains with those contained in other portions of the Creta- | 
ceous series. Whether or not this last method has been carried out by — 
those who consider the Blackdown deposits to be of Upper Greensand age, 
I have not hitherto been able to ascertain. 

In the British Museum all the Blackdown fossils are marked as Upper 
Greensand, in the Museum of Practical Geology, more cautiously, as __ 
Greensand ; while in both they are ranged side by side with fossils from | 
Warminster,—a locality where the Upper Greensand is well defined by the _ 
presence of the Gault. Now, supposing Upper Greensand deposits to pre- | 
vail equally at Blackdown and Warminster, one might expect to find a 
considerable resemblance between the fossils from these two localities; 
yet, on comparing the specimens, the fact proves itself to be quite the | 
reverse; for, at a rough computation, I find that out of 156* Blackdown 

* These and the following numbers refer to Mollusca only. 
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species of mollusca, 6 only occur at Warminster, the remaining 30 Warmin- 
ster species not being found at Blackdown. A further comparison of the 
Blackdown fossil mollusca with those of the Upper Greensand generally, 
and also with the fossil mollusca of the Gault, gave nearly the same result. 

These observations, combined with certain facts which came under my 
notice while studying the Lower Greensand of Surrey and the Isle of Wight, 
led me, in the first place, to question the correctness of classing the Black- 
down deposits with those of the Upper Greensand or even of the Gault ; 
and ultimately induced me to believe them, so far at least as the whet- 
stone strata are concerned, to be exclusively of Lower Greensand origin— 
their position in the series being, probably, near the base of the upper or 
ferruginous division of Fitton. 

It is, therefore, in the hope of stimulating further inquiries, which, for 
myself, I have neither the time nor the opportunity to make, that I now 
venture to address you on the subject, as I feel convinced that a closer 
investigation of the lowest beds of the Greensand at Blackdown must now 
decide the question ; for, should the absence of Gault be confirmed, I think 
the evidence of the fossils alone may be deemed conclusive. 

The following table shows the relation of the Blackdown fossils to those 
of the Upper Greensand, Gault, and Lower Greensand respectively :— 

Total number of Blackdown species (Mollusca) taken from ‘ Morris’s 
Catalogue, Fitton’s List in Trans. Geol. Society, and from specimens in 
the British Museum and Jermyn Street Museum, 156. Of these, 81 are 
peculiar to Blackdown ; 20 occur in Upper Greensand, 7 of which are li- 
mited to Upper Greensand and Blackdown; 16 occur in Gault, 4 of which 
are limited to Gault and Blackdown; 59 occur in Lower Greensand, 39 of 
which are limited to Lower Greensand and Blackdown. 

The numbers for comparison, therefore, stand thus :— 

Species limited to Upper Greensand and Blackdown, 7 ; viz.— 

Ammonites denarius . . Not common (Sow.). 
A. faleatus . . . . . A-rare species (Sow.) 
Pecten asper. . . . . Abundant in G. S. near Frome. 
Terebratula lyra . . . Rare. 
Turritella granulata . . Abundant at Blackdown; U.G.5%., lo- 

 eality doubtful. 
Gryphea vesiculosa . . Abundant in U.G.S.,near Warminster; 

. Blackdown, doubtful. 
Cucullea carinata . . . Commonat Blackdown; occursin U.G.S., 

near Devizes. 

Species limited to Gault and Blackdown, 4; viz.— 

Ammonites auritus. . . Not common (Sow.). 
A. tuberculatus . : 
Murex calear . . . «. Common at Blackdown; other localities 

doubtful. 
Rostellaria calearata . . Common at Blackdown and Folkestone. 

Species limited to Lower Greensand and Blackdown, 39 ; viz.— 

Lower Greensand locality, 
wstarie formosa . . . Shanklin. ... .. . Rare. 
my O000ata . . . . . Sandown. 
Avicula Rauliniana . . Godalming. 
Cardium Hillanum- . . Shanklin... . . . Frequent. 
Corbula truncata . . . Peasemarsh .. . . . Common. 
OnNelegans. . . . . . Peasemarsh . . = . « Common. 
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Cucullea glabra Shanklin and Peasemarsh . Rare. 
Cyprina angulata Hythe and Sandgate. 
C. rostrata . . . . « Atherfield. 
Cytherea (Venus) caperata Atherfield. 
Venus faba . + . Shanklin and Peasemarsh . Common. 
V. ovalis . x ie Peasemarsh Rare. 
Exogyra undulata . Godalming . Rare. 
Gervillia anceps Peasemarsh. 
G. lanceolata Atherfield. 
G. solenoides . 
Lima semisulcata Shanklin Common. 
Nucu/a antiquata Atherfield. 
N.impressa . Parham Park. 
N. lineata. Shanklin. 
N. obtusa . . . . Atherfield. 
Fellina inequalis . . . Shanklin and Peasemarsh. 
T. (Psammobia) striatula Shanklin and Peasemarsh. 
Thetis minor. . . . . Shanklin and Peasemarsh . Common. 
Trigonia dedalea . Parham Park. 
T. spectabilis . 
T’. caudata Atherfield. 
Littorina pungens . Peasemarsh. 
PC COMIES 0. Ty Peasemarsh and Shanklin . Common. 
L. (Natica) monilifera Peasemarsh . Rare. 
L. (Natica) rotundata Sb et ees Common. 
Phasianella formosa Peasemarsh Rare. 
P. striata Peasemarsh Rare. 
Furbo munitus 
Nautilus elegans Godalming. 
Dentalium medium . Peasemarsh. 
Serpula filiformis Shankhn. 
S. plexus . 
Vermetus polygonalis . Hythe and Sandgate. 

From the above list,-it is apparent that the Upper Greensand and Gault 
fossils which occur at Blackdown are but few, and of small value when 
compared with those of the Lower Greensand. 

There are circumstances connected with the accumulation and deposition 
of the strata forming the Lower Greensand generally, which may also be 
taken into account in considering this question; some of which I shall now 
proceed to notice. 

1t has been shown by Dr. Fitton, that the Lower Greensand, wherever 
fully developed, is separable into three groups or series of strata ; each dif- 
fering somewhat from the others in mineral character, and each possessing 
a fauna more or less peculiar to itself. Now, although the limits of each 
are not everywhere traceable, yet there is always a sufficient distinctness 
between them to warrant the belief that the same causes, whether of up- 
heaval or depression, acted throughout the entire British area then covered 
by the Greensand ocean. 

In the neighbourhood of Godalming this subdivision is, perhaps. more 
strongly marked than is usually the case. The lower Neocomian clays are 
here found, as elsewhere, resting conformably upon the Wealden. They 
are succeeded by a series of strata, composed, for the most part, of fine 
sand, mingled with more or less argillaceous matter, and including occa- 
sional bands of loose, concretionary sandstone ; this latter being, appa- 
rently, a local equivalent of the Kentish rag of Maidstone. 
appear to have been deposited quietly and continuously, and form, includ- 

All these 
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ing the lower Neocomian clay strata, “ the Middle and Lower division ” of 
Fitton. 

Here, however, there is an abrupt change. The finely stratified deposits 
which have hitherto prevailed are overlaid by an accumulation of coarse 
sand and pebbles ; the stratum or strata composed of these materials varying 
in thickness from a few inches to six or ten feet, and contrasting strongly 
with the sands beneath. The “ pebble-beds’’ are succeeded by various 
strata of coarse gritty sand, abounding in concretions of limestone* and 
chert ; in all of which small pebbles and thin layers of clay are of frequent 
occurrence. ‘These, in turn, are followed by a series of ferruginous sandy 
deposits of considerable thickness, which range upwards uninterruptedly 
to the Gault. 

It is to the occurrence of these “ pebble-beds” and of the superincum- 
bent limestone, in the Greensand of Godalming and elsewhere,t that I 
would now direct attention, as being possibly connected with the present 
subject of inquiry. 

here is another subject, however, so closely connected with every ques- 
tion relating to the Greensand, that I find myself compelled to notice 
it before proceeding further. 

Mr. R. Godwin-Austen, in a valuable paper “ On the possible Extension 
of the Coal-measures beneath the South-Eastern part of England,’’t argues 
the existence, during the Oolitic, Wealden, and Neocomian period, of a 
ridge of old rocks (paleozoic) extending across our south-eastern counties 
nearly in the line of the North Downs. ‘This ridge the author traces 
eastward, in connection with a well-marked Continental axis, called by him 
the ‘‘ Axis of Artois,” and westward, into the district of Bath and Frome. 
For the capital reasoning upon which that author’s supposition is founded, 
I must refer the reader to the original paper. Yet it cannot fail to strike 
the observer, that such a ridge, supposing it to have existed as a coast-line 
during a lengthened period, must have exercised considerable local influ- 
ence upon the surrounding deposits, whether of the Oolitic or Cretaceous 
formation ; so that the surrounding deposits ought, in themselves, to con- 
tain some direct proof of its existence. Such proof, if I mistake not, may 
really be found in the “ pebble-beds ” of the Lower Greensand. Of these, 
Mr. Austen says, ‘ The shingle-beds of the Lower Greensand of Kent and 
Surrey contain a considerable number of extraneous fossils, such as the 
bones and teeth of Oolitic saurians, Ammonites Lamberti and Am. crena- 
tus of the Oxford clay in great abundance, together with Terebratula 
Jimbria and Rhynchonella oolitica;” and instances these as having been 
derived from the wearing away of members of the Oolitic group, which, 
he suggests, may have been originally brought up against the southern 
slope of this old ridge “ by a process of successive overlap.” 

n confirmation of this opinion I may here mention that, previously to 
becoming aware of Mr. Austen’s researches, I had obtained from the 
“*pebble-beds”’ of the Lower Greensand of Godalming a series of drifted 
fossils, ranging in age from the Oxford clay to the Lias inclusive ; and, 
from the evidence of these alone, I had come to the conclusion, that at the 
time of their deposition in the Greensand the rocks from whence they were 
derived must have existed within a short distance to the northward.§ 

* Locally called “ Bargate stone.” 
+ Along the North Downs. A pebble-bed also occurs in the cliff north of Shanklin 

chine, holding exactly the same position in the Greensand. 
¢ Quar. Jour. Geol. Soc. vol. xii. p. 50. 
-§ My reason for looking northward for such land-surface arose partly from the fact of 
he pebble-beds becoming gradually thicker, and their component parts coarser, in that 
rection. 
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In addition to the fossils mentioned above, I have collected from theaal 
** pebble-beds ” specimens of the teeth of— : 

* 
* 

Saurichthys apicalis . .) 

. apt a afin ee | Fossils of the Trias of Aust cliff and 
Hybodus Minor . "( the Lias bone-bed at Axmouth. 

Acrodus minimus .. . } 
Hybodus pyramidalis . . 
Hi. reticulatus . . «.. 

HI. grassiconus. 
> 

} Fossils ob the tia, 

Lepidotus (two or more species in abundance). 
Spherodus ? 
Gyrodus. 
Pycnodus Mantellz. 
Acrodus. 
Strophodus ? 
Lamna longidens. 
Notidans. 

and some others. The greater number of these specimens are more 
or less broken ; yet many cf them are by far too perfect and delicate to 
have been drifted from a distance. I have also,from the same deposits, 
casts of about thirty species of small univalve and bivalve shells, which, 
at present, I have had no opportunity of identifying. 

The ‘“‘ pebble-beds,” therefore, appear to offer double evidence in regard 
to this “old ridge:” firstly, in affording a proof of its existence as a 
coast-line ; and secondly, in pointing out a time of its partial submergence: 
with the latter evidence I have now to do. 
A thin stratum of sand, clay, and pebbles (described by Fitton as a_ 

‘kind of gravel’’), occurs at the base of the Lower Greensand, at its june-_ 
tion with the Wealden. Again, the basement-bed of the Gault, as at Red-— 
chiffe, contains numerous subangular pebbles. In both of these cases the 
pebbly strata represent a change in the relative level of land and water, 
sufficiently extensive to have altered the character of the succeeding de- — 
posits; and thus it seems probable that the “‘ pebble-beds”’ at the base of 
the upper division of the Lower Greensand represent a similar disturbance ;_ 
the effect of which, I think, may be easily traced. : 
No Greensand deposits older than the *‘ upper” or ferruginous division of 

Fitton are found to the west of a line drawn from Warminster to the Isle — 
of Purbeck, or north of a line passing from Dover, through Rochester, 
Croydon, Kingsclere (Hants), and then on to Warminster, or, in other 
words, north of Godwin-Austen’s ‘‘old ridge.” Greensand deposits, however, 
corresponding to Fitton’s upper division, are found greatly to exceed these 
limits, both on the north and west. It appears, therefore, to be tolerably 
certain that the “ pebble-beds ” at the base of the ferruginous division re-— 
present, and are the immediate result of, a period of considerable depres- 
sion, during which the Lower Greensand ocean extended itself far to the — 
northward, across a portion of the ‘*‘ old ridge,”’ and westward into Devon- 
shire. By supposing this ridge to have been cut through or partially su 
merged at this period, one difficulty, at least, as regards the ‘‘ pebble-beds,’ 
will be done away with—viz. that of the occurrence in one stratum of thi 
fossils of several separate formations. For, supposing such a ridge to have 
existed as a land-surface from a period prior to the deposition of the li 
every succeeding deposit must have been brought up against it, as has 
been suggested by Mr. Austen ; and, consequently, an oceanic current, i 
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erossing this line, would act upon the edges of these various deposits, and 
thus mingle in one stratum the débris of many. It would, further, serve 
to connect the “ pebble-beds ” of Surrey with similar deposits in the Lower 
Greensand near Devizes, and also with such part (at least) of the Faring- 
don gravels as are generally recognized as of Lower Greensand age. The 
mineral character is the same in each, and the fossils are also found to bear 
a close resemblance. ‘The “ pebble-beds ” of Godalming contain Rhyncho- 
nella depressa, R. latissima, R. nuciformis, Terebratula Nerviensis, T. ob- 
longa, T. faba, T. ovata, (2?) T. tamerindus—the first four rarely, the latter in 
abundance; all of which species have been found at Seend, near Devizes, 
and also at Farringdon. 

To the first part of this argument—viz. a northern, or rather north- 
eastern, extension of the Greensand at this period, no objection is likely to 
be made. A western extension at the same period, however, does not so 
readily admit of proof; yet it is so very probable, that, for the sake of 
argument, I will suppose the fact to be admitted. In which case, the 
lowest beds of the Greensand in Dorset and Devonshire would be nearly 
equivalent in age to the “pebble-beds ” of Godalming ; and the position 
of the “‘ Whetstone ” beds of Blackdown, from which the greater portion of 
the Blackdown fossils are obtained, would correspond with the concretionary, 
siliceous, and calcareous deposits which so frequently occur near the base 
of the ferruginous division of the Lower Greensand of Kent and Surrey, 
etc. As, for instance, the concretions in the cliffs between Folkestone 
and Copt Point, described by Fitton as “in part consisting of siliceous, 
spongy stone, like the Whetstone of Devonshire ;” the Bargate stone of 
Godalming, in which siliceous, spongy concretions also occur ; the siliceous 
and ferruginous concretions in the cliff, which form the upper part of 
Shanklin chine, and the ferruginous nodules in the Greensand at Parham 
Park. The fossils from these localities, though few in number, are mostly 
such as occur at Blackdown. Thus, from the Bargate stone of Godalming, 
in which shells are very scarce, I have obtained Avicula Rauliniana, Exo- 
gyra undata, and EF. undulata ; from Shanklin, Astarte formosa, Cardiwm 
Hillanum, Psammobia striatula, Tellina inequalis, Gervillia lanceolata, 
Thetis minor, T. levigata, Venus fuba, Lima semisuleata, Nucula impressa, 
NV. lineata, Pecten quinquecostatus, Pinna tetragona, Corbula elegans, 
Trigonia caudata, Littorina coniea, L. monilifera, and L. rotundata. In 
fact, these last-named deposits contain a greater percentage of Blackdown 
fossils than occur in any other portion of the Cretaceous series ; and this, 
alone, is in itself the strongest argument which could be used in favour of 
the Lower Greensand age of the Whetstone deposits. 

In the accompanying map I have endeavoured to show the probable posi- 
tion of land and water at two distinct periods: the darker shading represents 
the probable extent of the greensand ocean over our south-eastern counties 
during the accumulation of those deposits which are included in Fitton’s 
middle and lower division; the lighter shading exhibits its further exten- 
sion to the north-east and west, during and after the accumulation of the 
* pebble-beds,” and previously to the deposition of the Gault. 

n this map Mr. Godwin-Austen’s “old ridge”’ forms the northern boun- 
dary of the Greensand during the first period. At the second period the 

eensand is seen on the north—the ridge being partially submerged. It 
is probable that this ridge became wholly submerged during or imme- 
diately before the deposition of the Gault. 

Allowing the position of the land-surface to have been as above stated, 
the abundance of the Blackdown fossils, as compared with those in the 
upper division of the Greensand in Surrey, etc., would not be at all sur- 
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prising ; for the position of Blackdown, near the end of a narrow inland 
bay, would have been, of all others, the most favourable one for the in- 
crease of mollusca.—I am, Sir, yours, etc., C. J. A. MEYER. 

Godalming, Surrey. 

Elephas Texianus v. Columbi. 

Srr,—Reference has already been made by me to the above subject in — 
the pages of the ‘Geologist.’* The nomenclature which I have used, and 
the inferences which I have drawn, having been impugned in an elaborate _ 
paper by Dr. Falconer,+ a few lines in their justification may be permitted. 

When, in February, 1858, the tooth in question was shown to me by my 
friend Mr. Bollaert, the most casual observation was sufficient to demon- 
strate that it was of a different species to the Mammoth (Z. primigenius). 
In the dearth of published information on the subject I consulted the 
works of Cuvier,t Humboldt, § Leidy, || De Blainville,@ Carpenter,** — 
Lartet,++ and others, and especially the memoir of Dr. Falconer.{{ I en- 
deavoured in the paper on the Texan Elephant to acknowledge the benefits — 
to proboscidean science derived from his ‘‘most complete, elaborate, and 
philosophical conspectus.” | 

Upon attempting, with the “Bollaert molar” in my hand, to discover in 
this memoir any specific description of this form, my efforts resulted in 
disappointment. Dr. Falconer, in the above-cited memoir, divided his 
subgenus Euelephas into four divisions. The first he characterizes as 
having “ Colliculi subremoti, adamante crassiusculo.” The solitary species — 
belonging to it is the Miocene FE. Hysudricus. The second division (Col- 
liculi approximati, medio leviter dilatati, macheridibus undulatis) includes 
E. antiquus and FE. Namadicus. The third division (Colliculi approxi- 
mati, macheridibus valde undulatis) includes FE. Columbi, EF. Indicus, and 
EF. Armeniaeus. The fourth division (Colliculi confertissimi, adamante 
valde attenuato, macheridibus vie undulatis), has for its solitary represen- 
tative the mammoth (EZ. primigenius). 

The name £. Columbi has the following notes added to it in Dr. 
Falconer’s Synoptical Table :— 

Geological Age. Country. Remarks. 
Post-pliocene? Mexico. An syn. EF. Jacksoni ? 

Georgia. Sillim. Journ., 1838, 
Alabama. vol. xxxiy. p. 363. 

In the second part of his paper, which was read before the Geological 
Society on June 3, 1857,$§ Dr. Falconer concluded with a few remarks 
on the non-existence of #7. primigenius south of the Alps, and its restric- 

* Geologist, vol. iv. p. 470; vol. v. pp. 57 and 323. 
+ ‘On the American Fossil Elephant cf the Regions bordering on the Gulf of Mexico 

(Z. Columbi, Falconer), with General Observations on the Living and Extinct Species.’ 
Natural History Review, January, 1863. 

+ Ossemens Fossiles, ed. 1834, vol. iv. p. 145. 
§ Cosmos, vol. i. p. 280. 
|| Nebraska Fauna, p. 9. 
{ Ostéographie, Eléphans, p. 157. 
** Silliman’s Journal, second series, vol. i. p. 244. 
+7 Bull. Geol. 1859, p. 469. 
+{ Quarterly Journal Geol Soc., 1857, p.319; 1858, p. 81. 
§§ Quarterly Journal Geol. Soc., vol. xiv., 1858, p. 81. 
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tion in the United States of America to the Northern and Central States. 
“In the Southern States and Mexico, a distinct fossil species, #. (Huele- 
phas) Columbi, hitherto undescribed, occurs along with remains of Mas- 
todon, Mylodon, Megatherium, horse, ete.” 

Dr. Falconer tells us,* that by the above description ‘the leading points 
of the dental characters and the precise place in the natural series occu- 
ied by the species were distinctly indicated, together with its range of 
abitat, along a stretch of nearly 20° of longitude in the regions bordering 

the Gulf of Mexico.” 
Apart from the incongruity of the assertion that Georgia is included in 

the “regions bordering the Gulf of Mexico,” I cannot perceive in Dr. 
Falconer’s group-characters, “‘ Collieuli approximati, macheridibus valde 
undulatis,” such a definition of the specific signification of H. Colwmbi as 
is imperatively demanded at the hands of the founder of a new species. 
The mere insertion of the above notice in a catalogue, I have already ven- 
tured to suggest, was not a valid definition. Still less was it so, when in 
the column of remarks the following bewildering announcement was in- 
serted, “ An Syn. LZ. Jacksoni? Silliman’s Journal, 1838, vol. xxxiv. p. 363.” 
The worthlessness of the representations here contained has been already 
commented on by me, and Dr. Faleoner admits that the only published 
drawing possibly attributable to #. Columbi, to which he was able to refer 
at the time of his memoir in 1857, was “too imperfect to be reliable for 
more than a conjecture.’ 

- Dr. Falconer, criticizing my specific definition of EF. Texianus (dentium 
molarium (mm. 6), colliculi undulati, magis remoti quam in E. Indico), says 
that he fails ‘‘ to detect a single term or character which is not either ex- 
ressed, embodied, or implied, in his Synoptical Table above referred to.” 
, however, have searched this table most carefully for any hint that the 

“ colliculi, or constituent ridges of the unwern teeth,” in #. Columbi are 
further apart (magis remoti) than in the Indian elephant, and do not dis- 
cover any such implication. Dr. Falconer, in his later memoir, subsequently 
to the publication of my paper,t speaking of the Mexican molar in the Col- 
lege of Surgeons, says: ‘‘ The disks of wear are wide and open, wider than 
in the ordinary varieties of the existing Indian elephant, and approaching 
the width commonly presented by F#. antiquus. But they differ from those 
of the latter species in showing no angular expansion in the middle of the 
disks, and no outlying loop at the angles. In this respect they correspond 
more with the disks of the existing Indian elephant.” | 

In the quotation from my published paper to which Dr. Falconer refers 
on page 48 of his memoir, a grave orthographical blunder has been in- 
serted, which is not found in the original, as may be seen by those who 
compare Jr. Falconer’s version with page 58 of the ‘ Geologist’ for 1862. 
I have there said that ‘as it is not clear whether HL. Colwmdi is named 
in honour of Columbus, or because it is found in Colombia (Venezuela y 
Nueva Granada), I trust that this name will not be accepted.’? In the 
passage, which purports to be a faithful and literal quotation of my words, 
the word Colombia has been altered to Columbia, and my meaning has 
been rendered open to misconstruction on the part of those who might 
consider me guilty of the orthographical solecism which Dr. Falconer has 
attributed to me. 

But Dr. Falconer goes on to say, that Columbia (meaning Colombia) 
was “nowhere in question as a habitat of the species.” I confess I am a 
little surprised at this statement, seeing that the frequent presence of 
Mastodon remains in the plateaux of New Granada has been discussed ; 

* Nat. Hist. Review, vol. iii. p. 45. + Id. p. 57. $ Page 50. 
VOL. VI. I 
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that in September, 1858, Professor Owen had speculated on the possibility — 
of evidences of proboscidean life ‘‘ at the expense of the still more luxuriant — 
vegetation watered by the Oronoko, the Essequibo,” ete. ;* that in districts 
even more remote than Colombia, Dr. Falconer, on the testimony of M. 
Lartet,} has arrived at the conclusion that it is possible that EH. Oolumbi 
may have even reached so far south-east as Cayenne, in latitude 4° 56’ N., 
and longitude 52° 8’ W., and that a doubtful evidence of true elephantine 
remains was discovered by Humboldt in the province of Quito. 
With respect to the “jactitation” and “‘ accommodating arrangements” 

which Dr. Falconer presumes to exist between Professor Owen and my- 
self, respecting the synonymy, the simple fact to which I alluded in my 
paper—that I had examined the tooth in February, 1858, and when I had 
arrived at a definite opinion as to its position in the Elephantine series, 
Professor Owen, in his address to the British Association, thought fit to 
adopt my name—affords a satisfactory explanation of the alleged dis- 
crepancy. 

I was necessarily ignorant of the private information placed at Dr. Fal- 
coner’s disposal at various periods of time, ranging from the year 1846 to the 
present year, by Sir Charles Lyell, M. Humbert, Messrs. Norton, Guild, 
and others, when my memoir was published. I however made due refer- 
ence to the milk-molar brought by M. Le Clere from Texas, now in the 
Paris Museum, as possibly belonging to the same species as HE. Texianus. 
Two of the specimens from the Huff collection in the British Museum, 
which I had been inclined-to refer to H. primigenius, are considered by 
Dr. Falconer to belong to FE. Columbi. The other colossal remains are 
admitted by him to be indistinguishable from 2. primigenius. The spe- 
cimen No. 7414, in the Museum of the Royal College of Surgeons, I 
have examined carefully since the publication of Dr. Falconer’s paper, 
and I have no hesitation in recognizing it as referable to FE. Texianus.. 
When speaking of the “ Bollaert molar,” Dr. Falconer states that ‘‘some 

of the plates show a considerable amount of undulation in the general 
sweep of the macherides, but there is no tendency to the mesial expansion, 
or outlying loop, seen in Elephas antiquus.’~ The degree of mesial ex- 
pansion in LF. antiquus (medio leviter dilatati, Syn. Table) seems to be 
scarcely defined. According to Lartet,§ who describes EL. meridionalis as 
a separate species, “leur émail, irréguliérement festonné, offre le plus — 
souvent une expansion médiane simple ou double, qui rappelle, jusqu’a un 
certain point, les figures rhomboidales que la détrition produit sur les 
molaires de |’éléphant d'Afrique.” Lartet, describing the #. antiquus, — 
says, ‘‘émail moins épais et plus régulicrement festonné, avec ou sans 
expansion médiane.” With due respect to Dr. Falconer’s elaborate de- 
scription of this ‘‘ magnificent morceau,” I can detect in the fourth and 
fifth ridges of the tooth, or the second and third of the seven ridges which ~ 
are “bounded by highly crimped and thick plates of enamel,” evident 
traces of a mesial expansion, which may be considered pro tanto homolo- — 
gous with that of E. antiquus, so far as the definition of a “‘ mesial expan- — 
sion” in that species is capable of comprehension. A slight mesial expan- — 
sion may also be seen in the seventh ridge of the Mexican molar in the ~ 
College of Surgeons. : 

Dr. Falconer’s criticisms on the vagueness of the geographical name which — 

* Owen, ‘ Address to the British Association at Leeds,’ p. 39. 
+ Falconer, Nat. Hist. Review, p. 60. 
¢ Loe. cit. p. 52. 
§ “Sur la dentition des proboscidiens fossiles, et sur la distribution géographique et 

stratigraphique de leurs débris en Europe.” Bull. Geol. 1859, p. 469. 
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I proposed for the Texan elephant are, to a certain extent, neutralized by 
the fact that in his Synoptical Table, such “ geographical names” are re- 
tained and put forth into circulation, as Ohioticus, Blum.; Pyrenaicus, 
Lartet; Andium, Cuvier; Perimensis, Fale.; Arvernensis, Croizet and 
Jobert ; Sivalensis, Fale.; meridionalis, Nesti; Africanus, Blum.; Hy- 
sudricus, Fale.; Indicus, Linn.; Armeniacus, Falconer. It there appears 
that out of the twenty-eight species of EHlephas and Mastodon known, at 
least eleven have names given founded on their regional habitats, for four 
of which names Dr. Falconer is individually responsible. In the same 
memoir in which he tells us “ the distinctive characters of species are cum- 
monly founded on something more intrinsic and tangible,” he actually 
proposes to add another “ geographical name” to the list, to denote the 
pigmy elephant of Malta (#. Melitensis, Falconer). 

_ Other original observers have alluded to the diversity of species in the 
American elephants. ‘It appears that the Mammoth (£. primigenius) 
ranged quite as far north in America as it did in Europe at one time, and 
indeed much further south (Sir Charles Lyell’s ‘ Travels in North Ame- 
rica, vol. ii. p. 58), if the identification of its remains by the American 
eologists be a correct one, and there be no other species there correspond- 

ing to the Elephas antiquus or priscus of Europe.’* In the ‘ Geologist’ 
for April, 1861, a note appears, by Mr. G. E. Roberts, on the occurrence 
of a large elephantine beast in Texas, at the junction of the rivers Guada- 
lupe and Comal. 

In the recently-published geological text-book of Prof. Dana, it is 
stated:+ “The American elephant ranged from Georgia, Texas, and 
Mexico on the south, to Canada on the north, and Oregon and California 
on the west. A tooth was found in ancient alluvium near the Colorado, 
1142° W. and 353° N. (Newberry). Parts of one skeleton were dug up in 

~ Vermont, at Mount Holly, 1415 feet above tide level. The species ap- 
' pears to have been most abundant to the south, in the Mississippi valley, 

it s a warmer climate than that of EF. primigenius. Fig. 837 [la- 
belled 2. Americanus| represents one of the teeth found in the state of 
Ohio. . . . The elephant in northern North America, in the British pos- 
Sessions, is supposed to have been the Siberian species.” Dana states: 
elsewhere,t that the Elephas primigenius seems not to have gone far south 
of the parallel of 40°. Dana’s figure is ww Pe 
copied from a manuscript Palzontolo- - (j i f Wy bs ” \ PED TAY: 
gical Report of Warren’s Expedition (4 YYUYWYYYU WwW 
to the Riper Missouri, by Meek and ih => eT caer 
Hayden. The tooth exhibits twelve, MIN sae = 
or perhaps thirteen, enamel disks, of \\\' “ ; 
which the sixth and seventh show evi- 
dent traces of the ‘‘ expansion mé- 
diane” on which Dr. Falconer lays so 
much stress. I am, however, very 
doubtful to what species this can be 
referred. Lartet has already told us:— 
* Les derniéres publications de M. le —S 
professeur Leidy, de Philadelphie, Zlephas Americanus. From Dana’s 
Viennent de nous réyvéler l’existence ‘Manual of Geology.’ 
dans Amérique du nord d’une faune pliocéne, ot figurent une nouvelle 
espéce de mastodonte (M. mirificus) et un trés-grand éléphant (LZ. impe- 

* Jukes, ‘Student’s Manual of Geology,’ 2nd ed., 8vo, Edinburgh, 1862. 
+ Dana, ‘ Manual of Geology,’ 8vo, Philadelphia, 1863, p. 562. 
¢ Loc, cit. p. 560. 
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vator). Trois autres proboscidiens ont vécu dans l’Amérique du nord — 
pendant la période post-pliocéne ou quaternaire ; ce sont |’Klephas Ame-— 
ricanus, que M. Leidy considére comme étant distinct de 1’. primigenius, — 
VE. Columbi, Falc., des Etats du Sud et du Mexique, et le Mastodon 
Ohioticus, que quelques auteurs supposent avoir été contemporain des 
premiers hommes qui se sont établis dans cette région du globe.” Whilst, 
however, I decline to offer any opinion whether the tooth figured by Meek 
may be referable to the H.imperator of Leidy, from Niobrara, 1 copy 
Dana’s woodcut in the margin. 

I have previously and frequently expressed the utmost deference to the 
paleontological authority of Dr. Falconer, whose constant study of the fossil 
specimens, thorough knowledge of the habits and food of the existing In- 
dian elephant, and exhaustive acquaintance with proboscidean bibliogra- 
phy, must command respect amongst comparative anatomists. The fore- 
going remarks have, however, been called for to re-assert my title to be the 
first who directed attention to the ‘‘ Bollaert molar,” and to claim the un- 
doubted privilege of every scientific man to describe any species of which 
no full, complete, and accurate definition has been previously promulgated, 

Yours truly, 
. CARTER Brake. 

| 
: 

Obituary Notice. 

LUCAS BARRETT, F.G.S., 

DIRECTOR OF THE GEOLOGICAL SURVEY OF THE BRITISH WEST INDIES. 

THE last West India mail brought letters and papers announcing the 
premature loss of this amiable and accomplished naturalist, so lately 
among us taking an active part in the proceedings of the British Associa- — 
tion at Cambridge. 
He left England on the 17th of October last, and returned to Jamaica, — 

accompanied by Mr. W. P. Colchester, eldest son of the gentleman who has 
for some years been the contractor for all the fossil phosphates of the — 
Crag district and Cambridgeshire. He had formerly made a few very 
promising dredgings on the coast, at considerable depths; and being 
anxious to explore those portions of the sea-bed (between low-water and 
the limit of coral—perhaps about 15 fathoms) which are inaccessible to — 
the dredge, he took out with him a diver’s dress and pumping apparatus 
of the most approved construction, such as Mr. Heinke has supplied to all 
the stations of the Peninsular and Oriental Company, and which has been 
so successfully employed in recovering the wrecks of the ‘ Malabar,’ © 
‘Colombo,’ and ‘ Royal Charter.’ Dr. Bowerbank, of Kingston, writes 
word that he met Mr. Barrett on the 18th December last, in the House of 
Assembly, where he had gone to give evidence before a committee. He ~ 
then told Dr. B: that he had been down the day before (in his diving-dress) — 
in shallow water, and had succeeded well, and intended trying deeper — 
water for the purpose of examining the coral reefs. Dr. Bowerbank — 
begged him to wait till he could go with him; but he replied that “‘he — 
would see.” Other friends also warned him not to go, and offered to — 
accompany him if he would defer it for a day ; but he went, attended only ; 
by the boat’s crew of negroes and his (negro) servants. Mr. Colchester — 
happened to be away at the time, at the Pedro Keys. He says that 
“according to the evidence given by the men, Mr. Barrett went direct — 

i is 
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down from the boat into deep water by means of a rope-ladder. The 
pumps were worked uninterruptedly, as on the former occasion ; but they 
noticed that he remained below longer than previously (which, according 
to his own statement, had been half an hour), and suddenly, to their 
horror, they observed his body floating at the surface of the water, alittle 
distance from the boat. They got to him as quickly as possible, without 
ceasing pumping (so they declare), and on the removal of the helmet found 
him apparently dead. Without knowing in the Jeast what to do, they took 
him on shore—some distance; but, of course, it was all over then, if it 
had not been long before.” The verdict, at the inquest, made it appear that 
water had got into the air-tube at the joint, which was not screwed up tight 
enough ; but this Mr. Colchester (and also Mr. Heinke) regarded as im- 
possible. No water seems to have been found in the dress; and the 
rising to the surface, with all the weights upon him, could only have occurred 
by the valves for the escape of the air being closed. There is a small escape- 
yalve in the helmet which is closed by a spring, and does not act until the 
pressure of the air is more than sufficient to cause the diver to rise. The 
principal valve is in the breast of the dress, and is closed by a lever, re- 

_ quiring the action of the hand. Now it appears that Mr. Barrett had neg- 
lected the precaution (which is always made imperative) of attaching the 
life-line to his body, preferring, he said, to hold it in his hand. If by any 
ehance he lost this rope, he would lose his means of communicating with 
the crew, and become entirely dependent on the air-tube. His only means 
of rising to the surface would be by closing the escape-valve, which he 
must have done for this purpose, perhaps, on finding that something had 
gone wrong. All the inquiries hitherto made have left a painful doubt, 
which time will scarcely remove. 

It has appeared desirable to give these particulars, because it looks like 
an instance of self-reliance carried too far, and a valuable life sacrificed, 
apparently, by the neglect of those precautions which any one less daring 
would have observed. The divers professionally employed work four hours 
at a spell, often inside the hulls of vessels; they are said even to have gone 
to sleep below! The only casualties have been one or two apoplectic 
seizures, which have occurred to men in government works, who probably 
were not fitted for the occupation. 

Lucas Barrett was born in London, November 14, 1837. He was the 
eldest son of Mr. George Barrett, the iron-founder, whose works at the 
Record-Office and King’s Cross Terminus are well known. He was sent, 
in 1847, to Mr. Ashton’s school, at Royston, Cambridge, and afterwards 
to University College School, and in his holidays used to visit the British 
Museum, where he soon became known to the Natural History officers, 
by bringing fossils to be named, and volunteering to assist in unpack- 
ing and sorting collections. In 1853, he went to Ebersdorf, near Lo- 
benstein, Voigtland, where he remained a year studying German and 
chemistry ; and making, in the course of it, a pedestrian tour in Bavaria, 
which deserves to be recorded, as having cost him only one shilling a 
day. In 1855, he accompanied Mr. M‘Andrew in a yachting voyage 

_ to Norway and Finmark, and made some observations on the living Tere- 
bratule, which were published in the Ann. Nat. Hist., and translated 
into the scientific journals of France and Germany. The same year he 
was chosen successor to Mr. M‘Coy, as Curator of the Cambridge Uni- 
versity Museum, and was elected a Fellow of the Geological Society of 
London, although perhaps legally ineligible, being only eighteen years of 
age. In the following year he obtained leave of absence, and accompanied 

. J. W. Tayler to Greenland,—an expedition attended with considerable 
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expense and no small amount of hardship, of which no account has been 
published ; but there is a suite of specimens of shells, etc., collected by 
him, in the British Museum. In 1857, he again accompanied Mr. 
M‘Andrew in a voyage to Vigo (the last cruise of the ‘ Naiad’), and added 
extensively to his collection of EKchinodermata. Still, nothing was pub- 
lished except a short communieation (by himself and Mr. Woodward), in 
the Proceedings of the Zoological Society, on the genera Synapta and 
Cheirodota. 
During his custody of the Cambridge Geological Museum, many con- 

siderable additions were made and arranged by Mr. Barrett: such as 
the Saurians from the Lias, presented by Mr. T. Hawkins; the beautiful 
collection of Chalk fossils bequeathed by Dr. Forbes Young; and the local 
collection of the Rey. T. Image. The rapid and extensive.development of 
the use of fossil phosphates from the Upper Greensand around Cambridge, 
supplied him with a new field of research; and early in 1858 he had de- 
tected two bird-bones, and numerous remains of several distinct species 
of Pterodactyle (some of extraordinary size), which have been figured and 
described by Professor Owen in the Transactions of the Paleeontographical 
Society. He had also prepared a geological map of the vicinity of Cam- 
bridge, of which a second edition was published (by Macmillan) in the last 
year. 
; In 1859, he was appointed by Sir H. Bulwer to the important post of 
Director of the Geological Survey of the British West Indies, chiefly, it 
is understood, upon the recommendation of Professor Phillips. ‘The 
salary and allowance for expenses, £700 a year, was raised to £800 soon 
after he had commenced his duties; and the sphere of occupation opéned 
to him was every way worthy of his versatile and enterprising genius. 
The number of the ‘Geologist’ for last October contains a figure and 
description of a marvellous fossil discovered by him in Jamaica, and named 
after him, very mueh against his wish. 

But although so well occupied in Jamaica, he must have retained a 
strong regard for Cambridge, where so much of his young life was passed. 
He had frequently lectured for Professor Sedgwick, and was such a 
favourite, that had he been a little older, and a graduate of the University, 
he would have been regarded as the probable successor to the Geological 
Chair. Some time before leaving England he was persuaded to enter 
Trinity College; and last year, when he came over as Commissioner for 
Jamaica to the International Exhibition, he resided and kept his Terms at 
Cambridge. 

Of all the younger naturalists of the day he approached most nearly to 
Professor E. Forbes, in the sweetness of his disposition, his instinctive 
good taste, and the brightness of his intelligence ; inferior, however, to 
Forbes in two respeets, inasmuch as he never showed an aptitude for 
public speaking or writing. It may have existed in him, and would possi- 
bly have developed itself, had his life been spared. As it is, he served but 
for a little space to hold the lamp of science committed to him by some 
who trusted that he would long continue to hand onward that glorious 
light when they should have passed away. 8. PWG 

FOREIGN INTELLIGENCE. 

The topographical survey of Spain, under M. Coello, the accomplished 
geographer, is making progress. ‘he triangles of the first order have 
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been made for the whole kingdom, and those of the second order have 
~ been completed for the province of Madrid. The maps are on the scale 
of soss for the country, and =}; for cities. The geological department has 
completed its work in the provinces of Burgos, Santander, and Madrid ; 
and those of Leon, Zamora, and Avita, are in progress. 

The Transactions of the American Philosophical Society, vol. xii. (parts 
i. and ii.), contains the ‘‘ Geology and Natural History of the Upper Mis- 
souri,” with a map, by Dr. F. V. Hayden. In the ‘ Journal of the Phila- 
delphia Academy’ (vol. v., part 11., October, 1862) there is a ‘‘ Monograph of 
the Fossil Polyzoa of the Secondary and Tertiary Formations of North Ame- 
rica,” by Mr. Gabb and Dr. Horn, with beautiful lithographic plates by 
Ibbotson; and an article on the ‘‘ New Unionide of the United States and 
Arctic America,” by Mr. Isaac Lea. The number of species described or 
known to exist were stated by Mr. Lea, in 1860, as,— Unio 465, Margari- 
tacea 26, Anodonta 59,=550; to which he added, as not described, 30 in 
his own cabinet, 36 from North America, Mexico, Honduras, and Central 
America, and 1 from Canada; in all 617. Since then he has produced the 
above, and a previous paper containing further additions. 

Professor Dana’s ‘ Manual of Geology’ has appeared (Triibner, 1863, 
8vo, pp. 812). It treats the science with special rgference to American Geo- 
logical History, for the use of colleges and schools of science. The work 
is divided into four parts :—I. Physiographic ; I1. Lithological ; III. His- 
torical ; and IV. Dynamical Geology. 

The ‘Canadian Naturalist’ for October contains a letter “On the Catt- 
skill Group of New York,” by Professor James Hall. Late investigations, 
he says, have forced upon him the conviction that the greater part of the 
area coloured on the Geological Map of New York as Cattskill Group is 
in reality occupied by the Portage and Chemung Groups. Several years 
since, in making sections across the country from north to south, and 
through the counties of Albany and Schoharie, he ascertained that the 
Hamilton Group, as indicated by its well-marked and characteristic fossils, 
extends to the southern limit of the colouring indicating the Chemung Group 
on the Geological Map. He is prepared to show now that the Hamilton 
Group in the counties of Albany, Greene, Schoharie, Otsego, and a part 
of Chenango, with the exception of some outlines on the higher hills, oc- 
cupies nearly the entire belt coloured as Chemung, the southern hne cor- 
responding very nearly with the limit assigned to that formation; thus 
leaving the Chemung Group, with its southern limits, still unassigned. 
Until within a few years, the State collection had been nearly destitute of 
fossils from the rocks of Delaware county, according to the map, Cattskill 
Group. Some time since, Professor Orton, of the Normal School, Albany, 
sent specimens which were recognized as characteristic of the Chemung 
Group; but as it was possible they might have been derived from trans- 
ported masses, no decision was come to. More recently, Mr. J. M. Way, 
of Franklin, Delaware county, has found fish-remains in considerable 
abundance; from loose and scattered masses he has traced the specimens 
to their position in the hill-slopes, and has ascertained the existence of no 

“less than three distinct beds containing these ichthyic remains. Asso- 
ciated with these, he has found numerous shells typical of the Chemung 
Group. Professor Hall describes these strata and their contents in detail. 

There is also a letter by Colonel E. Jewett on the same subject. 
Mr. Roff, C.E., of Montreal, read before the Natural History Society, 

in November, a paper “ On the Superficial Deposits of Canada.’ On this 
_ subject Dr. Dawson, in Lower Canada, has made many valuable contribu- 
tions ; and in the Upper Province, Professor Chapman, of Toronto, and Mr. 
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Robert Bell, under the direction of Sir Wm. Logan, have thrown much 
light upon the subject. These three accomplished observers are agreed in 
dividing the superficial deposits, or drift, of Canada, into an upper and a 
lower member; the former consisting of dark blue and greyish clays, the 
débris of the underlying limestone, and nearly destitute of boulders; the 
latter of sand and gravel of granitic or gneissoid origin, with numerous 
boulders. Throughout Lower Canada, and as far west as Kingston, the 
relative age of this deposit has been determined by appropriate fossils of 
recent or existing species; and although these are wanting in the Upper 
Province, the analogy is presumed to be established by other characteristic 
features. 

The fact to which the author specially draws attention is, that the older 
formation prevails almost exclusively in western Canada on the elevated 
platform bounded on the north and east by the Niagara escarpment, which 
sweeps round in a bold and abrupt manner from the Niagara, the 
head of Lake Ontario, and northward to Cabot’s Head, on Lake Huron, 
forming a very marked feature in the physical geography of the province. 
The whole of the country for a great distance to the east, by this line, and 
especially towards the base of the escarpment, is thickly strewn with sand, 
gravel, and boulders of Laurentian origin; while to the west these are of 
very rare occurrence, and are replaced by materials evidently derived from 
the disintegration of the underlying limestone. From the Niagara escarp- 
ment westward to the height of land near Woodstock, this difference is less 
marked than from that point still further west to the shores of Lake Hu- 
ron. The inference to be drawn from these facts, Mr. Roff thinks, con- 
firms the opinion of Lyell and others who have examined the physical 
geography of Canada, that the contour of the fundamental rocks of the 
country was impressed at an epoch long anterior to the glacial or drift 
period, and that the elevated platform of the western peninsula, if not 
actually above the level of the sea at that period, was sufficiently high to 
resist the intrusion of ice-islands charged with the débris of the Laurentian 
and other ancient northern rocks which would be drifted by the glacial 
currents from the north-east. 

NOTES AND QUERIES. 

Dipymopon Vavuctustanum.—{ The following note was accidentally left 
out of Mr. Blake’s paper in last month’s ‘ Geologist.’] I have been led to 
consider the last tooth in the jaw as the third molar, by reason of the shape 
of the impression indicating the insertion of the pterygoid muscle imme- 
diately beneath it, rendering it very improbable that any tooth can have 
existed behind it in the jaw. C. UC. Brake. 

KitrcHen-Mipprens or New Zeatranp.—Mr. Lubbock has, in an abie 
and interesting memoir in a late number of the ‘ Natural History Keview,’ 
described a series of shell-deposits in Denmark termed ‘‘ Kjokkenméd- 
dings,” or kitchen-middens, being the heaps of waste shells and other débris, 
thrown aside after their feasts by the ancient human inhabitants of the coun- 
try.* It may not be uninteresting to know that deposits similar to the 
“« Kjékkenmoddings”’ are still in course of formation, though not perhaps 
in Europe. In New Zealand, large heaps of shells, often six or eight feet 
in thickness, are common near the shore. These are most frequently met 

* “Natural History Review,’ vol. i., 1861, p. 489. 
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with near native villages, but it is by no means uncommon to find them 
far from any trace of Maori dwellings. I have never seen any human 
bones in these, though from the former cannibal habits of the aborigines 
of New Zealand, it might be anticipated that some human remains would 
be found, and indeed on closer examination such may be discovered. 

These kitchen-heaps are composed chiefly of the shells of one species of 
bivalve mollusk, called by the natives pipi, which is still plentifully taken 

and eaten, though not so much so as before the European occupation of 
the country. The natives now have a better supply of animal food than 
formerly, in the pigs, poultry, and oxen introduced by the Europeans, and 
are not so dependent on the produce of the sea and rivers. 

This note may perhaps serve as a hint to some future traveller to ex- 
amine more attentively than I did the shell-heaps formed of the débris of 
Maori feasts. Useful comparisons may thus possibly be elicited between 
these remains and the Kjékkenméddings of Denmark, and those found at 
the Pileworks of Switzerland. R. LicuMere Guppy. 

Trinidad, 29th November, 1862. 
NEWFOUNDLAND.—The ‘Canadian Naturalist and Geologist’ for Oc- 

tober contains ‘ Observations on the Geology and Physical Characteristics 
of Newfoundland,” by the late President of the Natural History Society of 
New Brunswick, M. H. Perley, Esq. The paper first gives a description 
of the physical features of the island, and then reviews the former labours 
of Mr. Jukes, adding to the statements of what was accomplished by him 
the subsequent observations of the author himself. 
Gypsum is abundant at Cadroy, and a splendid white marble on the 

Humber. Ores of copper have been found in several districts, and explo- 
rations have been carried on by various parties, whose discoveries have not 

.yet been made public. An extensive deposit of lead has been found at 
La Manche, in Placentia Bay, and worked for a short time by an American 
company. 
Jaws witH TEETH IN THE ARCH#OPTERYX Sxtas.—In the counter- 

part slab of the Archzopteryx is a portion of bone with four or five teeth, 
which has caused seme little excitement, under the idea that it might be 

_ the jaw of that bird. Mr. Davies considers it the upper part of the head 
of a lepidoid fish (maxillary bone), an opinion in which we are disposed to 
concur, but at present we wish only to notice the fact, not having been 

~ able to fully examine the case in time for publication in this number. We 
would suggest a fair comparison of these teeth and portion of jaw with 
the corresponding parts in the various species of Pholidophorus and Lepi- 
dotus, and we should be glad of the loan.of good specimens for the pur- 
pose—the specimens in the National Collection not being sufficiently per- 
fect, as respects the head, for this special examination. 

Scotcu Crocopites.—The following announcement appears in a eon- 
temporary :—‘‘ A rumour, of which confirmation is promised, has reached 
us, that the skeleton of a crocodile has been discovered in the old red sand- 
stone in the neighbourhood of Elgin. If true, it marks another epoch 
in geological science, as the fossil remains hitherto found in that forma- 
tion have been of creatures much lower in the scale of organization.” 
We thought that the white sandstone near Elgin, long erroneously re- 
garded as of Devonian age, had been proved to be Mesozoic, and that rep- 
tiles apparently of some crocodilian affinities (Steganolepis) had already 
been discovered therein. The assertion that the present rumour “ marks 
another epoch in geological science” seems to us one of those premature 
deductions which have been elsewhere stigmatized as “the fabulous ex- 
crescences of a credulous and gossiping zoology.” 

wen. VE. ; K 
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Svusprvistons oF British Rocxs.—We find space for the ao . 
list of the subdivisions of British rocks, as recognized by the Geologi 
Survey, believing it will prove useful to many of our readers. 

Blown sand. Upper Purbeck beds. © P 
Alluvium. Middle Purbeck beds. as3 | 3 
Peat. _ | Lower Purbeck beds. Hee LS 
Raised beaches. pe Portland stone. orale s 

Cave-deposits. 4.2 5 | Portland sands. =< 3 a 
Valley, or low-level gravel. | © 5.5 | Kimmeridge clay. = = 
Brick-earth, “ & | Upper Calcareous grit. |] 4 . s 
High-level gravel. ~ Coral rag. , Soa fue 
Glacial drift. =.¢ 3 | Lower Calcareous grit. J O° Oo 2 

Till and boulder clay. vz oS Oxford clay and 2 = 

Cave-deposits. 3 Kelloways rock. 5S = : . mw oO = 
Mammaliferous (Norwich) crag. | § 3 or 
Red crag. 5-2 Cornbrash. \ 2s 

5 = >». 

Coralline crag. > — meaty J 3 = 
| radford clay. Ss 

Leaf bed of Mall. T 2 ch Bacek ental 
Lignite of Antrim. a iS 7 Stare shed lake 23 

eeopey Weds, J = roa aden slate. & 3 4 

ane beds (Isle of ; } Ss Northampton sands. : = 
= Fae 28 f 58 | Upper Fuller’s earth. ae S 

oe er 25 i | Fuller's earth-rock. } “e = 7 
. Be ; Lower Fuller’s earth. © Es 

Headen beds. = Inferior Oolite. = 
Upper Bagshot sands. ukee Lias junction-sands. —) 
Barton clay. =3)\)F Upper Liasclay,orshale.| 
Bracklesham sands and }35%@ 2 r a 2 =o! Marlstone. > 5 

clays. =a | 3 Lower Lias clay, shale, | 
pti Bagshot sands and = aid Kiet J 

— Westbury beds (or white ‘ 
London clay. 3 Visiechteiak Koessen 

Bognor beds. 5 B a : 7 beds. 

Woolwich and Reading beds (plas- | & Red imail-aad s 
tic clay, with sand, pebble-beds, ( 5 Upper Keuper sandstone. S 

ete.). 5 Lower Keuper sandstone. 3 
Thanet sands, 4 Marl (waterstones). a 
Upper chalk. 5 _ | Muschelkalk, absent in| , 
Lower chalk. ~ ek Britain. 3 
Chalk marl. 3 3 St. Cassian beds. es 

Chloritic marl. Ss Dolomitic conglomerate f 
Upper greensand. & oe a Glou- | 
Gault. cestershire). 

Upper red and mottled Folkestone beds. a bes et: “A Se a ) Pc 
Sandgate beds. Ee S g | 38 | Pebble beds. = 
aos oo 8 9 _ | Lower red and mottled| & 

Atherfield clay. j 8 | x | ’ sandstone. J 
Weald clay. = | Upperred marl. 
Upper Tunbridge Wells =) ot magnesian lime- & 

sand. rs oO stone. = a“ 
Grinstead clay. = - Lower red marl. 3 3 
Lower Tunbridge Wells % = nag magnesian lime- J N a 

sand. — stone. 
‘Wadhurst clay. se Red marl, sandstone. Roth- a 

Ashdown sands. = | Breccia and Kenaill 
= | gende. 

Ashburnham beds. _ Conglomerate. 
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Upper coal-measures. 7] 2 | Lower Llandovery rock. d 
Middle coal-measures. gf E , & | Caradoc or Bala beds. = 
Pennant grit. Le 5 252 | UpperLlandeilofiags and tom) ® 
Lower coal-measures. fog (58 limestones. &as/( 
Gannister beds. = = | Tremadoc slates. pS fn = 
Millstone grit (farewellrk.) © | Lingula beds. 3 
Upper limestone shale) _— ¢g } 4d Harlech grits, ete. =) 7 

(Yoredale rocks). ls E E is z Purple slates and grits i | 3 
Carboniferous (or moun- ¢ = £3 a S (St. David’s). a a 

tain) limestone. S= 8 | £2 | Llanberisgritsandslates.- © $+ 3 
Lower limestone shale. J~ J 42 Longmynd rocks, E | E 
Upper Devonian and ) zie Red sandstone, conglo- 

in li 3 8 merate of Scotland. Mile Devonian mest 2 VES | 184 
stone and cornstones. 3 ] o Gneiss of the Lewis 23 

Lower Devonian. 7 Mis A 

Tilestone. 515 Basalt. . 

Upper Ludlow. £3 Hornblende rock. 
Aymestry limestone. Zs Porphyry. 3 
Lower Ludlow. a Felstone. zs 
Wenlock limestone. — Trappean rock (Devon and Corn- 2 2 

Wenlock shale, sandstone x a Oar S e 
and flags. 2 “> —_ g 

Woolhope limestone. $ = | Hypersthene rocks. 23 
Denbighshire grits, 2 = Serpentine. Re 

shales, slates, and 5 S | Elvan dykes. ef 
flags. J = ie Greenstone (Diorite). __ 2 3 

Tarannon shale (or = nae Ashy slate, and Felspathic ash. 3 
slates). oS Syenite. 

Upper Llandovery rock } s Granite. 
j (May Hill sandstones) | 

(Pentamerus beds), J! 4 

Scotcu System or CARBONIFEROUS Rocks. 

ff Equivalent to Upper lime- 
British middle stone __ shale 

U ss coal - measures, Upper SERN | (Yoredale 
peetcoal-messures = + Pennant grit, Eeige-eoels series - rocks) ,Carboni- 

Lower limestones pee coal-mea- | ferous lime- 
sures, stone. 

_ § Millstone grit | Sandstones, shales, and : 
peor rock ca + (Rarewellrosk), Burdie House lime- i = = 

. wits stone shale. 

Nore on Preraspis.—Sir,—I hope you will allow the following re- 
marks, occasioned by the notices of Pteraspis in the ‘ Geologist’ for No- 
vember, December, and January last, a place in an early number. 

In the spring of 1861, from amongst a lot of fragments laid aside by the 
workmen in a quarry in the hill immediately to the north of the Bridge of 
Allan, I picked up a fine head of Cephalaspis Lyelli and two tolerably 
complete heads of Pteraspis; and since that time I have, from the same 
place, procured another less perfect specimen of the latter genus. To this 
discovery I referred in a paper read to the Geological Society of London 
in July of the same year ; and thus, I believe, I was the first to show that 
our Scottish rocks containing Cephalaspis also possessed the nearly allied 
genus ‘Pteraspis. 

Of the most perfect of these three heads, both the cast and its opposite 
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have been saved, and are now in my possession. Although the matrix in 
which they have been preserved is so very coarse that the various layers 
composing the cephalic shield are not sufficiently preserved to show their 
characteristic structure, and hence Professor Huxley failed to identify my 
specimens with any of the named English species, yet its form is very per- 
fectly exhibited; and in the cast, the spine which proceeded from the 
posterior part of the head is well shown. The rough sketch I herewith give 
is a tolerably correct representation, and is of 
the size of nature; from this it will be seen 
that it much more nearly coincides with Pro- 
fessor Huxley’s restoration than with that of 
Mr. Mitchell. The head-plate had evidently 
been formed of two parts, the anterior resem- 
bling in suape the head of a small Cephalaspis, 
but rather more elongated ; the posterior por- 
tion is by much the larger of the two, its 
length being nearly two and a half times 
that of the anterior; its shape is nearly oval, 
truncated behind, with a short cusp or horn 
on each side, and in the centre stretching 
backwards and upwards, terminating in a | 
sharply pointed spike or spine. A very dis- | 
tinctly incurved ridge, but of no great eleva- 
tion, commences about halfway back on the | 
posterior plate, and terminates in the above- , 
mentioned spine. There are indications at 
the edges of the head, very close to the junc- 
tion of the two plates, of what may have been 
the eye orbits, but these are indistinct. The 
principal if not the only points of divergence 
betwixt the specimen and Professor Huxley’s 
restoration are, the position of the lateral ter- 
minal cusps, and the absence of any division 
betwixt these and the head-plate, and in the 
form and size of the posterior elongation (nu- 
chal spine), which in my specimen seems to be a well-formed, round, 
“sharply pointed spine. 

Mr. Lankester, in comparing Mr. Mitchell’s restoration with that of 
Professor Huxley, does not, in my opinion, sufficiently allow for what may 
have been specific differences of form; but at the same time, unless Mr. 
Mitchell finds what he figures as the prolonged central termination, in such a 
position as to afford undoubted evidence of its forming part of the same 
head, its size seems to me so sadly exaggerated that I cannot but regard it 
as having formed part of some other, probably very different creature. 
What renders this the more likely is, that I have examined many frag- 
ments whieh, although too imperfect to found on for any new genus, seem 
to belong to some nearly allied form, and are evidently parts of neither 
Cephalaspis nor Pteraspis. J am also much inclined to suspect that Mr. 
Mitchell’s third figure has been built up of such fragments. Several 
heads of Cephalaspis which have been in my hands, go far to show that 
the larger part of the under portion of this fish’s head had been covered 
by integument ; and judging from the many points in which Cephalaspis 
resembles the Sturgeon of our own seas, I have little doubt but that, like 
it, it was furnished with a sucking apparatus for its mouth: and in all 
gid the under portion of the head of Pteraspis was similarly 
ormed. 
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_ From these remarks, it must not be supposed that I wish, in any way, 
to detract from Mr. Mitchell’s merits as an observer,—he is one of the 
most indefatigable as well as intelligent workers in that interesting field, 
the Forfarshire Old Red Sandstone; besides, not having seen his speci- 
mens, it would be unfair to speak too decidedly as to the correctness of 
the restorations. Mr. Mitchell has omitted to mention the locality from 
whence his specimens have been procured, so that the position of the con- 
taining rock might be ascertained. I have, however, little doubt but that 
this occupies the same horizon as that at Bridge of Allan, and that hence 
his Pteraspis is, in all probability, specifically the same as those in my pos- 
session. James Powrie. 

Reswallie, January 23rd, 1863. 
East Coast or Cutna.—The geology of this region was described by 

Mr. F. W. Kingsmill, in a paper read before the Geological Society of 
Dublin during the past year, and is printed in the last number of the 
*Dublin Quarterly Journal.’ Commencing with the igneous rocks, there 
stretches, from the neighbourhood of the island of Hainan, N.N.E., to the 
Chusan Archipelago, a range of low granite mountains, from a few hun- 
dred to three thousand feet high, and in breadth from twelve to thirty 
miles. These hills form, for the most part, the coast-line, seldom receding 
more than a few miles inland. This granite, wherever it occurs, is deeply 
disintegrated, sometimes to a depth of one or two hundred feet; whilst 
everywhere embedded in the soft, yielding matrix, there occur nodules of 
more quartzose character, which have resisted the effects of time and che- 
mical change. The masses are usually of a lozenge shape, and vary in 
size from a few feet to several hundred. The original quartz veins, broken 
into fragments, still traverse the disintegrated mass ; whilst in the enclosed 
nodules concentric structure can generally be traced. In the higher 
grounds, the soft, yielding matrix has generally been removed by denuda- 
tion, leaving those pseudo-boulders perched all over the granite hills, and 
presenting an aspect not unlike the boulder-formations of more northern 
latitudes. These have led, the author says, to an error in Professor An- 
sted’s ‘Elementary Treatise —namely, that the southern limit of the 
glacial drift reached as far as Macao. 

In the Quan-si, west of Canton, a gneissose rock is described. Resting 
on the granite occurs a stratified formation, most likely of Silurian age. 
It may be seen to advantage in the island of Hongkong. Over this is 
found a red sandstone, in some parts running into conglomerate. At the 
entrance to the West River (See-kiang) there is a dark, fine-grained, alu- 
minous schist, much used for ink-stones and carved work. Over this red 
sandstone is the great limestone formation of China—the representative, 
probably, of the carboniferous limestone. In Quan-si it contains veins of 
graphite. Near Peking, at Lu-sud-twang, occurs a bluish-yellow slate, of 
so fissile a character as to be used for covering houses. The coal-mea- 
sures succeed the limestone, the lowest member being apparently amicaceous 
sandstone, interstratified, near Peking, with compact ironstone and beds of 
ironstone. The coal-beds there are spoken of as overlaid by compact 
limestone. In the province of Chu-kiang a coal district also occurs, the 
measures probably being continuous ; in this case, the Chinese coal-fields 
may prove to be the largest in the world, and at a future period will have 
an important influence on the destinies of the East. 

The author knew of no formations of later date than the coal-measures, 
with the exception of the alluvial deposits in the great plains and perhaps 
some Secondary rocks in the island of Hainan. These plains occupy the 
greater part of China, and are everywhere intersected with canals and 
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dykes, and seldom rise to more than a few feet over the medium level. 
From the mouths of the Yang-tze to the walls of Peking, along the 
Grand Canal, there scarcely occurs a rising ground, and the soil is so soft 
and muddy that it has been all but impossible to form a carriage-road in 
the British settlement of Shanghai. | 

In a general view of the geology of China, the country would appear to 
be divided into two districts, one consisting of the provinces of Quantung, © 
Quang-si, and the southern portions of Yunnan, the other of the northern 
portions of Yunnan and the provinces lying northwards. They appear to 
be divided by the range of mountains running W. and E. through Yunnan, 
and terminating eastward in the Me-ling range, across which the road 
from Canton to Hankow passes at a considerable elevation. South of this 
line the rocks appear to be more of the metamorphic character, and to 
contain little if any coal, whilst to the north they are much less altered, 
and contain abundant stores of mineral fuel. 
Erratum.—In the editor’s article on Archeopteryx, p. 6, for “‘ Miocene 

Rocks of Bonn, as well as in Braunkohl, near Aix,” read “ Miocene rock 
near Aix, as well as in the Braunkoh] of Bonn.” 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

Geotocicat Socrety.—January 7th.—* On the Lower Carboniferous 
Brachiopoda of Nova Scotia.” By T. Davidson, Esq., F.R.S., F.G.S. 

The age of these beds was first clearly determined by Sir C. Lyell, and 
the author proceeded to point out the affinities of the entire Carboniferous 
formation to the Permian, and observed that many species, especially of 
Brachiopoda, are common to both formations. He combated the idea of a 
universal extinction of species at the close of the Paleozoic epoch, on the 
ground that some Paleozoic species pass upwards into Mesozoic strata ; 
and then, after remarking upon the vagueness of the term ‘ species,’ pro- 
ceeded to show that science was not yet in a condition to enable us to test 
satisfactorily, by observation, the value of Mr. Darwin’s theory of descent 
with modification. Mr. Davidson then remarked that the Lower Carboni- 
ferous Brachiopoda of Nova Scotia were smaller than the same or repre- 
sentative species occurring in contemporaneous strata in other parts of the 
world; and he conciuded by giving diagnoses of the species determined by 
him, and comparing his list of species with that given by Sir C. Lyell in 
his ‘ Travels in North America.’ 

2. “ On the Gravels and other superficial Deposits of Ludlow, Hereford, 
and Skipton.” By T. Curley, Esq., C.E., F.G.S. 

In describing some plans and sections taken during the progress of drain- 
age-works in Ludlow, Hereford, and Skipton, the author mentioned the 
existence, near Ludlow, of two kinds of gravel, having a difference of level 
of about 100 feet, described three terraces of a like nature, about 30 or 40 
feet apart vertically, in the vicinity of Hereford, and then noticed similar 
deposits near Skipton. Mr. Curley considers the majority of these gravel- 
beds to be of lacustrine origin. 
Mancuester GEoLtocicaL Socrety.— November 26th.—An account was 

given of the excursion to Halifax, Hipperholme, Lightcliffe, and Low 
Moor, on the 3rd of September, with the Geological Society of the West 
Riding of Yorkshire, by E. W. Binney, Esq., F.R.S., V.P. The Natural 
History Society’s Museum, at Halifax, was visited. It contains the finest 
examples of Goniatites, Nautilus, Orthoceras, and Aviculopecten, from 
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the Lower Coal-measures. These specimens were chiefly obtained from 
the calcareous nodules, known as “ baum pots,” found in the roof-shale of 
the “hard bed” of coal, which has been extensively worked in the neigh- 
bourhood. There is also a good collection of fossil coal plants. Swan 
Banks Colliery was next visited. The “soft” and “hard” beds are 
wrought there. The former, 1 foot 5 inches thick, lies about 45 yards 
above the “rough rock ’—the Upper Millstone of Professor Phillips and 
the Geological Survey. Twenty-six yards above the last-named seam is the 
hard bed,” nearly 2 feet in thickness, with a thin Gannister floor, round 
calcareous nodules or bullions in the seam of coal itself, and black shales, 
containing the “baum pots,” in the roof. The geological position, charac- 
ters of the coal and its adjoining strata, as well as the fossil shells, all tend 
to show that this seam is the same as the bullion mine of the Burnley dis- 
trict, and the Gannister mine of Dulesgate, Todmorden. The lower mine, 
containing beds of Anthracosia under its floor, probably occupies the same 
enogica position as the Bassy or Salts Mine of the Bury and New Mills 

istricts. Besides these two seams there are several smaller ones which 
are not worked; and on the top of the hill the lower part of the Elland 
flagstone, the equivalent of the Upper or Upholland flags of Lancashire, is 
seen ; so this series of coals lies between the rough rock and the upper 
flagstone, and is identical with that part of the lower called Rochdale series 
of coals in Lancashire. 

Mr. Richardson’s unrivalled collection of fossil plants from the York- 
shire coal-field was next inspected ; then the flagstone quarries of Hipper- 
holme and South Owram, where flags of 4 and 5 yards square were being 
lifted. These stones, under the name of Yorkshire flags, are known all 
over England. The party now started by rail to Low Moor. 

The Low Moor Iron Company’s works were visited, as were also the 
mines. The lower, or “ better bed,” is a coal of most excellent quality, 
but only about 16 inches in thickness. It is exclusively used for making 
coke to smelt the iron-ore. The ‘“ black bed,” from 30 to 35 inches in 
thickness, lies some 40 yards above it; but it is very inferior in quality : 
over it are about 4 inches of clay-band ironstone, in 4 or 5 layers, dispersed 
through 4 feet 6 inches of blazk shale. Besides the ‘ black bed,” an 
ironstone, known by the name of the ‘‘ white bed,” and lying some distance 
above the former, is used. 

The position of the Low Moor seams of coal and their accompanying 
ironstones, is immediately above the Halifax series of coals and its over- 
ping bed of flagstone, as seen at South Owram ; strata not well developed 
in the Lancashire coal-field, although there represented near Heywood, 
between the upper flag deposit and the Arley or Dogshaw Mine. 
_ The composition of the ironstone differs little from the ordinary clay- 
ironstones of the Yorkshire and Derbyshire Coal-measures, certainly not 
so much as to account for the price and quality of the iron made from the 
former, when compared with that made from the latter; it is therefore 
evident that the chief cause is the superiority of the iron produced. 
An opinion was expressed by members of both Societies that it was 

desirable more of such mutual meetings should be held. Meetings might 
be held at Settle, to examine the bone-caves; at Ingleton, to inspect the 
Permian deposits of West-house, the coal-field of Black Burton, the 
mountain limestone and Silurian beds of Thornton Gill, and the dykes of 
Chapel-le-Dale ; at Hazelhead, to examine the Lower Coal-measures seen 
between Dunford Bridge and Penistone. 

Mr. Joseph Goodwin read a paper “ On the Long-wall versus Pillar-and- 
Stall System of getting Coals.’”” Much has been said upon the relative 

= 



—_ 
72 THE GEOLOGIST. Z 

merits of the two systems of working coal; but all must be agreed as to 
the importance of adopting the system that will admit of the greatesi per- 
centage of ‘“‘round”’ or “ hand-filled”’ coal, and the greatest yield per acre, 
whilst affording to the workman the greatest security from accident, and 
the capitalist from losing his property. To say that any one system pos- 
sesses all these much-to-be-desired advantages, under all circumstances, is 
more than could be affirmed. That the long-wall system possesses advantages 
over the pillar-and-stall, under some circumstances, is an indisputable fact ; — 
while, on the other hand, it is simply impossible to work some mines to 
advantage upon the long-wall system, however skilfully the workings ma 
be conducted. Perhaps the most important advantage in the long-w 
system is, that all the coal may be worked out without the slightest waste ; 
this cannot be said of any other. If we consider this loss or waste in a 
national point of view, it will not be of much less importance to the whole 
community or future generations than it is to the proprietors of mines who — 
sustain a direct pecuniary loss; for although there may be no fear of the 
coal of the United Kingdom being exhausted for a couple of centuries, 
—and in the meantime substitutes may be discovered that wiil lessen its 
consumption, and render the nation much less dependent upon it than at | 
present,—it, however, cannot have failed to have occurred to all who have 
carefully considered the subject, that before another century has passed 
over, coal will not only be far more difficult to work, owing to the increased 
depth at which it will have to be wrought, but that some of our existing 
coal-fields will have been worked out, and many others reduced to very 
narrow limits. 

In working the coal upon a properly conducted system of long-wall — 
working, where the mine is adapted for such system, there can be little 
doubt but that the risk of accidents from falls of roof is materially lessened. 
The author had never seen the slightest accident from such source, where 
the long-wall system has been practised. But the fact ought not to be 
overlooked that some mines are naturally more dangerous to work than 
others, and that the danger often increases in proportion as the thickness 
of the seam increases, assuming that all other circumstances remain the 
same, and that, as arule, it is the thinnest seams that are worked upon the 
long-wall system. The ventilation is far more simple in long-wall work- 
ing than in pillar-and-stall, besides which, the health of the workman is 
not so impaired by driving narrow or ‘‘ strait’ work, this being in a great 
measure dispensed with. 

Another advantage for the long-wall system is that of being able 
to dispense with the necessarily large outlay consequent upon driving 
narrow work in a systematic manner preparatory to working back the 
piliars, and thus securing a return for the capital expended in the least 
possible time. The North of England may be considered as the parent of 
the pillar-and-stall system, but it is now more or less used in almost every 
coal-field in Great Britain as well as upon the Continent. If it possessed 
no advantages over the long-wall system, the mining engineers who adopt 
its use might reasonably be considered very prejudiced men. That epithet 
has been lavishly applied by some of the advocates of the long-wall sys- 
tem to those who continue the use of the pillar-and-stall system, for- 
getting that they lay themselves open to the very same charge by adherin 
too rigidly to that which they believe to be the best. The author ha 
deemed it best to carcfully examine into every circumstance connected with 
a mine before adopting any system, and after so doing, he would not say © 
that he might not err in judgment. The pillar-and-stall system will admit — 
of an almost unlimited quantity of coal being daily worked from the same ~ 
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area that would only admit of avery limited output if the long-wall system 
was used. With many this is an advantage that must weigh much in its 
favour ; although he was not an advocate for raising very large quantities 
where a smaller quantity, with judicious management, would produce a 
better profit. With the pillar-and-stall system the workings may be con- 
ducted any reasonable distance upon the line of level, the only limits being 
the increased cost of conveying the coal to the pit’s eye, and the difficulty 
of thoroughly ventilating the workings, owing to the increased drag or 
resistance that has to be met in conveying currents of air through long 
air-courses. 

With the long-wall system the case is very different ; for owing to the 
difficulty and expense of keeping good the wagon- and air-roads, the dis- 
tance is practically limited in many mines to a few hundred yards. The 
greatest distance on the line of level known to be worked out upon the 
long-wall system is rather more than 800 yards. 

_ Where there are numerous faults, it is difficult to work a mine to advan- 
tage upon the pillar-and-stall system, but it is still more difficult upon the 
long-wall system ; but the former system can be used under some circum- 
stances where it would almost be impossible to work upon the long-wall 
system. 

The quantity of timber that is used is not materially different whether 
the coal be worked on the long-wall, or pillar-and-stall systems, providing 
equal skill is displayed in laying out the workings, etc. While the cost of 
getting depends so much upon circumstances that it is unsafe to hazard an 
opinion in favour of either system, unless both have been employed in the 
same mine, under very similar circumstances,—and even in cases where 
that course has been adopted—the results have been sometimes in favour 
of the pillar-and-stall system, and at others vice versd. It may be that 
occasionally some other system will answer better than either of the sys- 
tems under consideration, for we by no means embrace the whole of the 
systems of getting coal when we speak of the pillar-and-stall and long- 
wall, although many of the methods of working coal are but modifications 
_of either one or the other. 

Mr. Binney said : ‘‘ No doubt there will be more advecates for the pillar- 
and-stall system in Lancashire than for the long-wall. If the Lancashire 
gentlemen went into North Derbyshire, probably they would find a great 
many advocates of the long-wall system, and they would see advantages 
there which they do not see in Lancashire. The same remark will apply 
to the East of Scotland. The different systems of long-wall and pillar- 
and-stall workings would have different advantages in particular districts. 
In Derbyshire, where the long-wall system has been going on for 150 
or 200 years, the men are so thoroughly drilled to it, and work it so scien- 
tifically, that its results would hardly be fair as applied to Lancashire, where 
it would take a long time to get men to work so well at it as they do in 
Derbyshire. On the other hand, there would be a like difficulty in intro- 
ducing the pillar-and-stall system into Derbyshire. 

PuitosopuHicat Society, Mancuester.—January 13.—Mr. E. W. 
Binney, the President, said :—In a very valuable work lately published by 
that eminent geologist Dr. Geinitz, of Dresden, entitled ‘ eae or the 
Magnesian Limestone Formation and the Lower New Red Sandstone,’ the 
author, whom he had the pleasure of accompanying over some of the Per- 
mian deposits of South Lancashire, had done him the honour to allude to 
two papers of his, ‘On the Permian Deposits of the North-west of Eng- 
Jand,’ printed in vols. xii. and xiv., second series, of the Society’s Me- 
moirs. 

VoL. VI. a 



74, THE GEOLOGIST. 

we have become acquainted with true Rothliegende, and indeed of its up- 
per portion in the region of the Lower Red Sandstone of the north-west 
of England. That accurate observer mentioned to me that the reddish- 
grey sandstone underlying it, and which is very similar to the Lower Red 
Sandstone of the north-east of England, contains plants of the Coal-mea- 
sures, and that it occupies even a lower position than certain limestones of — 
the coal-measures which are rich in ichthyolites. I have myself seen from 
the reddish sandstone of Astley, near Manchester, Calamites approxima- 
tus, Schl., and Calamites Suckowi, Brongn.; from the red shales at Ard- 
wick, Manchester, Sagenaria dichotoma, Sternb., Calamites Suckowi, 
Brong., Sphenopteris irregularis, Sternb., Sphenopteris coralloides, Gutb., 
Dictyopteris neuropteroides, Gutb., Cyatheites villosus, Brong., Cyatheites 
igi Gopp., and Alethopteris lonchitides, Sternb., all true coal 

ants.” 
f No one more than the learned author, Mr. Binney said he was sure, would 
like any mistake to be corrected. Now inthe statement that “ the reddish- 
grey sandstone underlying it (the true Rothliegende), and which is very 
similar to the Lower Red Sandstone of the north-east of England, con- 
tains plants of the coal-measures,” the Doctor is quite correct; but when 
he proceeds to state ‘‘ that it (the true Rothliegende) occupies even a lower 
position than certain limestones of the coal-measures which are rich in ich- 
thyolites,” that author had misunderstood him, and had apparently con- 
founded the ribbon-beds of limestone in the red marls lying above the 
pebbly beds at Astley with the Upper Carboniferous limestones at Ardwick, 
and then stating that such pebble-beds occupy an inferior position to the 
latter. It is certain that the Astley pebble-beds containing coal plants 
occupy a higher geological position than the red shales, which, the Doctor 
truly states, also contain true coal plants. How much higher it is impos- 
sible to say, as it is most probable there are higher Carboniferous strata 
than those yet seen at Ardwick, and there may be Permian strata lower 
than those up to this time met with at Astley—at present we cannot tell. 

As the Permian group of strata is now occupying the attention of geolo- 
gists both in England and on the Continent, the following table of the 
beds in the north-west of England, with their approximate thicknesses, as 
seen at Shawk, west of Carlisle, Westhouse, south of Kirkby Lonsdale, 
and Manchester, in the descending order, may be acceptable :-— 

Shawk. | Westhouse. | Manchester. 

Feet. Feet. Feet. 
1.*Laminated and fine-grained red sandstones. 300 Not seen. | Not seen. 
2. Red and variegated marls, containing some- 

times, but not always, beds of limestone 150 Traces of 300 
and gypsum, with fossil shells of the them seen. 
genera Schizodus, Bakevellia, ete. . 

pit ANOMIONNGrALA Fo ic ben en een + 300 50 | 4. Lower New Red Sandstone, generally soft } 7 500 500 
and incoherent 6 et es ee 

5. Red shaly clays . hE pe Not seen. 250 Not seen. 
6. Astley pebble-beds, containing common coal 

plants, termed by me Lower Permian . } Not seen. | Blot seen. S 

* The first four strata of the above series, Professor Harkness, F.R.S., in a fine natural 
section seen at Hilton Beck, north of Brough, estimates to be of 3000 feet in thickness. _ 

At page 313 of the above work, Dr. Geinitz says: “*‘ Through Mr. Binney ~ 
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In reference to the age of the New South Wales coal-field, Mr. Edward 
~ Hull stated that he had received letters from the Rev. W. B. Clarke, who 

has for many years been engaged in its exploration, and from Mr. John 
Mackenzie, who has had considerable experience as a mining surveyor in 
Wigan and North Wales. It is well known that Mr. Clarke maintains 
the Paleozoic age of the carbonaceous deposits of New South Wales, in 
opposition to Professor M‘Coy, who holds that they are of more recent 
formation (Mesozoic). As Professor M‘Coy has never actually visited the 
New South Wales coal-field, and derives his information from cabinet spe- 
cimens, men of science will probably prefer the evidence of one who has 
spent years in personally exploring and collecting from the beds them- 
selves. In Mr. Clarke’s memoir on the ‘ Recent Geological Discoveries in 
Australasia’ (2nd edit.), the author defends his view of the Paleozoic age 
of the coal-bearing strata; and in the letter from Mr. Mackenzie, the 
writer gives the following series of fossiliferous strata overlying the coal 
and cannel belonging to the Hon. B. Russell, which, if correct (as there is 
every reason for supposing), ought to set the question at rest in favour of 
the true Carboniferous age of those coal-measures. He states, “ In a pit 
above this coal are strata with Fenestella, Stenopora, Orthonota costata, 
Spirifer, Producta, Terebratula, etc. Ina pit about 100 feet below the 

same coal, occur Spirifer, Producta, Conularia, and vegetable impres- 
sions; about 60 feet lower, Spirifer, Terebratula, Pleurotomaria, and 
Stenoptera ; and similar shells, accompanied by vegetable remains, are 
stated to occur still lower.” Mr. Mackenzie promises to send specimens of 
Lepidodendron and Sigillaria from the same beds. 

REVIEWS. 

Journal of Botany. London: Hardwicke. Feb. 1863. 

It has been a matter of astonishment to us, that the science of Bo- 
tany has had no Journal in this country for several years. Ata time 
when Hooker’s Journal had got thoroughly established, it was suddenly 
discontinued, in the belief that the Quarterly Proceedings of the Linnean 
Society would supply all that was needed, but these, although évery way 
suited for the publication of members’ papers, could never efford a medium 
of intercommunication amongst botanists throughout the country, and bo- 
tanical papers that did not find their way to a learned society were either 
buried among zoological and other memoirs, or hid in agricultural or 
horticultural periodicals, where no botanist would expect to find them. 
It is then satisfactory to hear that simultaneously with our present num- 

ber, a new ‘Journal of Botany, British and Foreign,’ will begin its life 
under the editorship of Dr. B. Seemann, F.L.S., F.G.S., etc., whose ‘ Bo- 
tany of the Herald’ and numervus systematic Papers have given him an 
eminent place among botanists, and whose ‘ Viti and the Vitians’ has re- 
cently established him as a popular and entertaining writer. He is assisted 
by several eminent botanists, both at home and abroad. Surely, an un- 
dertaking that promises to be of such service to botany will meet with the 
speedy support of all lovers of a science: so extensively studied and so de- 
serveuly popular. 
We are gratified in hearing that the successful establishment of the 

‘ ‘Geologist’ has been regarded as an encouragement for the present at- 
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tempt to establish a similar valuable means of intercommunication amongst 
the members of one of the most extensively studied of our sister-sciences. — 
We hope it will do well. 
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Rambles in Search of Wild Flowers. By Margaret Plues. London. 1863. — 

Spring-time is coming; the tender buds are already showing their first 
green tops; and soon the buttercups and primroses, on meadow and on 
road-bank, will catch the brighter sunshine and bind its rays in golden 
flowers. Truly the geologist may feel rejoicingly the coming return 
of Spring’s verdant scenes, for is he not a naturalist of the present 
as well as of the past? In those “ sweet flowers,’—sun-smiles caught and 
bound to earth,—‘*‘ the oak-tree and the mountain pine” are lessons of to-day 
for him by which to read the great eventful past to which his mind inces- 
santly reverts. ‘‘ This world is full of beauty, like other worlds above ;” 
and in the silent rocks, at least for him, are records of perished earthly 
scenes, grander if not as fair as those spread out around. 

“‘ Gather the Roses while you may ; 
Old Time is still a-flying ; 

And this same flower, which smiles to-day, 
To-morrow will be dying.” 

Amongst the dead leaves that fell in the primeval forests of our old 
earth ages before the merry laugh of the maiden Eve was echoed by the 
warbling birds in Paradise, Nature had caught, and in her stony tomb had 
kept, some few faded flowers. Was it to tell us, who were to live in after- 
times, that the fields the great beasts tenanted, and whom we know now 
only by these dry and sapless bones, were steaming with fragrant perfume _ 
and gaily painted with living colours? Or was it to teach that solemner 
lesson, read alike in the ponderous mountain, the solid earth, and— 

“In the Rose . 
In its bright array— 

Hear’st thou what these buds disclose ? 
‘ PASSING AWAY.” ’” 

Whoever rambles this’ coming Spring through “meadows green or 
upland lawn,” through “ wood or dingle,” on “ mountain-top” or ‘‘rugged 
heath ” in search of wild flower, will be much the wiser, and very likely 
very much the happier, for having taken with them the charming bouquets 
of flowers, poesy; and scientific lore so elegantly culled by Miss Plues. 

The Future ; a Journal of Philosophical Research and Criticism, embra- 
cing the most interesting Results of Modern Discovery and Opinion in 
Cosmological, Antiquarian, and Ethnological Science. Edited by Luke 
Burke, Esq., F.E.S. 8vo. Triibner and Co. 1862. 

Those of our readers who are fond of reading scientific subjects dis- 
cussed in an open spirit, will be rejoiced to learn that the above perio- 
dical is again in existence, and will be regularly continued until further 
notice. The twenty-second number of the second volume, which is now 
before us, contains a spirited article on the battle in Section D, on the 
“great Hippocampus controversy,’ by the editor, who in a most elo- 
quent and argumentative manner, whether we agree with him or not, attacks 
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severally the dogmas propounded by Owen, Huxley, Rolleston, Flower, 
et hoc genus omne. To our geological readers, the second article on “ The 
Primeval and Ancient World; or, the relative Epochs of Monumental 
History,” will be more interesting. The author says: “The history of 
humanity, as revealed by its monuments, may be divided into eight great 
periods or eras, some of them of very long duration, and all presenting 
materials for subordinate stratification. These eras may be named, the 
Geologic, the Cromlech, the Cyclopean, the Pyramidal, the Eastern, the 
Classic, the Medieval, and the Modern, the succession and contradistine- 
tion being very clearly indicated. The Geologic era may be considered 
as extending from the time of man’s first appearance on this planet, until 
we meet with unequivocal vestiges of his civilized labours. During this 
Tong period, irfantile humanity was gradually overspreading the earth, as- 
erting its supremacy over inferior animals, and rehearsing the sad story 
of passion, conflict, and crime, which has been so often repeated in its sub- 
sequent annals. In certain more favoured centres, it was also slowly 

| emerging from primal barbarism into incipient forms of civilization. This 
vast unknown space must doubtless cover its tens of thousands of years, 
and may hereafter have to be divided into several distinct epochs; but as 
yet it can scarcely be said to belong to archeology at all, so few are its 

wn mementos, and so completely do these fall within the dominion of 
logy.” It is perhaps needless to state that the sentiments advocated 

by Mr. Burke are of the most liberal character ; and we trust full success 
) may be achieved by this philosophical periodical, of which he is the 

energetic editor. a 

= Science Elucidative of Scripture, and not Antagonistic to it. 
ni By J. R. Young. London: Lockwood. 1863. 

) Mr. John Radford Young is a mathematician of eminence, and was for- 
- therly professor in Belfast College. He makes no pretensions to being 
either a geologist or a theologian; but he is a sensible man; and, asa 
mere layman, “fully sensible by his own incompetency to do complete 
justice to the cause he has undertaken,” he steps in to take part in a dis- 
sussion which is every day rising to greater dimensions, thinking, that 
“when attacks on the Bible have to be repelled ” it is likely a volunteer in 

| the service may receive more willing and candid attention than would be 
) given to “one whose sacred office and bounden duty it avowedly is,” 
) as he swears in his ordination oath, to “drive away all erroneous and 

Strange doctrines contrary to God's word.” As to the points in dispute, 
whether the Bible and creation or the Bible and science are in accordance, 
we have always set our face against expressing an opinion. On other occa- 
sions we have invariably maintained that the time was not come fora 
Systematic and proper comparison. We think so still. The Biblicists 
generally know nothing of geology, and not a tithe as much as they ought 

_ to do about that very book, for the accuracy of whose every syllable they 
‘80 senselessly contend, and for the due fitting of whose every piece with 

_ every possibie doctrine or fact they so strenuously labour. ‘The anti- 
biblical geologists, on the other hand, are often quite as senseless in their 
Opinions as their antagonists. Mr. Young is too acute a man not to per- 
‘€eive some of the weak points in accepted geological doctrines ; and if he 
‘ do pot always know enough to attack them with complete success, the well- 

_ directed fire of his artillery and its destructive power upon some parts of 
the groundwork, even of modern geological tenets, shows that the battle 
“is not yet half fought out, and that the war will last, at least, until science 
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is rid of those visionary speculations which some of her votaries have 
worked into her fabric, and which, like the rotten materials of the dis- 
honest contractor, or the incoherent walls put together by incapable 
workmen, endanger the whole edifice in case of attack. When Geology 
and Scripture are brought into opposition, outsiders would do well to ask, - 
What is Geology, and what is Scripture? When we have both replies, we 
might judge, probably very rightly, that as in the case of all quarrels, both 
sides were wrong, or at least not right,—which is pretty nearly, although 
not quite the same thing. If the Scripturists will d priori state what the 
Bible declares in respect to creation, or if they will give us a correct 
reading only of what the Bible does say; and if the geologists will 
give us—if they can agree amongst themselves—a correct version of 
the ancient history of our earth, then the public can judge well enough. 
whether the two versions do agree or whether they do not. Until this is 
done, we do not think arguments will be much more conclusive than they 
have been. ‘Everybody knows,’ Mr. Young says, “that physical 
hypotheses are by no means necessarily physical truths ;” but in geology 
some of these hypotheses, “ originally invented to group together natural 
phenomena under some assumed generai principle, from which those phe- 
nomena may be logically deduced,” have been commingled with theories or 
stated as facts. 

It is but a few years since that we heard an eminent Fellow of the Geo- 
logical Society say that the main work of geology was done, and geologists 
had only to arrange their materials and keep their collections in order. 
Since then we have had Sorby and others working at granites and meta- 
morphosed rocks, and Darwin coming in with some stirring notions about 
the transmutation of species and the imperfection of the geological record. 
Latterly, too, the researches and speculations of Professors Thompson, 
Tyndall, and Haughton ; the discoveries of Kirchhof and Bunsen; the ex- 
periments of Airy and Hawkins; and the progress made in chemistry, 
astronomy, physics, and all the other sciences, have made us feel, what is 
doubtless felt by every deep-thinking or observant mind, that the fabric of 
geology is not as solid as it ought to be, and the deductions from hypotheses 
or facts not always as satisfactory or as logical as one could wish them. 
It is only too true that there are matters of geology far more rickety 
than is quite pleasant to its defenders. ‘So long as geology lets the 
Bible alone it may go on constructing its theories as it pleases,” says Mr. 
Young; but if these theories are paraded, in opposition to Scripture, as 
* geological truths, the grounds upon which they lay claim to this dignity 
must be examined.” Whether this be correct, that geologists parade their 
doctrines in opposition to Scripture, or whether the outcry was not really 
raised by the opposite party against geologists, does not matter here. In 
both cases it is equally right that the doctrines of geologists should 
be submitted to as rigid tests as the words of the Bible. And so Mr. 
Young, as well as he is able, and sometimes ably, attacks the dogmas of 
geology. For example, giving in full the geologists’ hypothetical assumption 
that the primary condition of the globe was a fluid molten mass, and the 
necessary corollaries of that assumption, that it has successively cooled 
down until a crust of aqueous deposits containing remains of their life- 
creations could be deposited from successive oceans, Mr. Young requests 
the reader to examine them, “and then, if he know anything of science 
in general, to ask himself if the fanciful scheme here depicted deserves to 
be called a strictly scientific theory. What is the primary assumption? 
Why, that the earth originally was a globe of fluid molten mass. Being 
a globe, all the parts of it equidistant from the centre must have been in — 
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‘the same condition; and when, by cooling, the outer crust had forme d 
every part of that crust must have been (at least, as to thickness) in the 
same condition. Upon this crust the internal molten fluid exerted an ex- 
pansive force (how it acquired this force is not stated) by which ‘ certain 

parts of it were pushed up,’ while at the same time, or afterwards, certain 
‘other parts ‘suffered a corresponding depression.’ Is this consistent, 
that the same expansive force should push up and pull down—be at once 
Berane and tractile? And why, seeing the physical necessity of uni- 
formity of condition of the whole, a// the crust should not fare alike, is 
: to conceive ; and still harder is it to conceive that a piece of crust 
once up should go down again, or once down should go up again. Yet 
these alternate up-risings and down-sinkings, this game of geological see- 
saw, was not played out till twenty-eight or twenty-nine alternations had 
been gone through. Bat it must be admitted that though all parts of the 
erust had equal claim to rise or fall, yet the apparent want of fair play 
was, in the long run, equitably compensated ; every part had its innings, 
and the very ground which the reader now occupies has bobbed up and 
down at least eight-and-twenty times! Such is the doctrine in all the 
books.” “ Observe, too, in the foregoing detail of operations, the sort of 
co-partnery in the work between God and Nature—the ingenious division 
of labour. The Creator supplies the raw material already in a molten 
state ; Nature then takes it in hand, and shapes it and cools it, so as to fit 
the waters that surround it for marine tribes, which Deity forthwith sup- 
plies. Nature again steps in, and by upheavals presents to Omnipotence 
some dry land, ‘compatible with the existence’ of land-organisms, with 
which it is of course speedily furnished ; and so on, as narrated above.” 

Now, in this comment, although there is much that is defective, some 
things not true, some apparently suppressed, and others exaggerated or 
earicatured, yet it really does hit well home, and the “ internal heat doc- 
trine ” and “the cooling-down theory ” receive rather severe handling. 

The upheaval of one part of the earth’s crust while another is depressed, 
and all elevations and down-throws of such masses, are readily accounted 
for by the contraction of the solid earth-shell over the internal fluid mass ; 
but although one may “ show cause why ” such events or such phenomena 
might or could have happened, no one can handle these theories as weapons 
of defence against an acute antagonist without feeling their want of sharp- 
hess and temper. They may be correct, but it is certain they want proof 
‘and substantiation ; and so long as geologists are content with fanciful hy- 
ape and illogical deductions, so long will they fail to wield those pon- 
derous and irresistible arguments which this grand science is well able to 
furnish. This quotation will suffice to show that although Mr. Young’s 
arguments may not be convincing, there is ‘food for reflection” in his 
writings. . 

His book is a small one, and cheap; the matter, probable as well as im- 
probable, lively, interesting, dogmatic, speculative, argumentative, and 
clever ; and is well worth perusal, although we do not think Mr. Young 
brings the subject a bit nearer a settlement than his predecessors have 
done, or than his followers are likely to do in our time. The more works 
of this kind, the better for the cause of truth. Each puts forward the 
boldest and most telling points of his opponents ; and if he fail to demolish 
them. he helps his enemy’s cause instead of his own, and readers get enlight- 
ened by the failure as surely as by the success. 
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Cartes Géologique et Hydrologique de la Ville de Paris. By M. Delesse.. 
Savy, 1861. 

Rather more than a year ago, M. Delesse presented to the Geological 
Society of France two maps of the city of Paris, executed under the orders 
of M. le Baron G. E. Haussmann, Prefect of the Seine,—one a geological 
map of the subsoil of the city itself, as far as authorized actual excava- 
tions; the other hydrological, giving the quality and modes of flowing of 
the springs, especially of the subterranean watercourses. An ordinary 
geological map indicates only the rock found at the surface, but in the 
former of the maps the attempt is made to make known the nature as well 
as the form of the rocks which composed the under-soil. Such a labour is 
exceedingly difficult, and the more so that the rocks of Paris are remark- 
ably varied; but the numerous works undertaken there of late years have 
offered unusual facilities for the comparison of sections. 

The city of Paris is traversed by four superficial sheets of water—the 
Seine, the Biévre, the stream of Ménilmontant, and the canal Saint-Martin. 
Independent of these, there exist the subterranean watercourses which are 
attained on the sinking of wells. These the hydrologic map shows in a 
very complete manner. The positions of these subterranean sheets are 
very interesting. There is pointed out, first, a subterranean sheet in im- 
mediate communication with the Seine, and designated the “ infiltration- 
sheet” (nappe d infiltration), which extends under Paris, and is that 
which furnishes the water of nearly all the wells. Its horizontal curves 
are undulating lines nearly parallel. They are disposed symmetrically on 
each side of the river, and aécord with the superficial sheet. The level of 
the infiltration-sheet is generally above that of the Seine, and rises in pro- 
portion as it recedes from the banks of the river. Its form depends 
entirely on the river reproducing all its variations. Then the islands of 
Saint-Louis and Notre Dame are shown to have a distinct subterranean 
water-sheet, equally an “infiltration-sheet,” with concentric horizontal 
curves nearly parallel with their contours; the sheet slightly elevated 
towards the central part, and inclining, on the other hand, towards the 
shores of the islands. Near the ancient barrier Blanche, some wells are 
fed by a subterranean sheet, of which the average is about 142 métres. 
This sheet is above the lacustrine limestone, and is altogether distinct 
from the infiltration-sheet of the Seime. Near the ancient barriers Roche 
Chouart and Fontarabie, subterranean sheets are met with at an average 
of 137 métres; these are also above the infiltration-sheet. 

The map shows well the flowing of these subterranean courses. For 
example, in the infiltration-sheet of the Seine, which extends everywhere 
under Paris, it is seen that the water is necessarily directed from a higher 
to a lower point ; and consequently, contrary to the ideas generally enter- | 
tained, it inclines towards the shores of the stream. Thus, however para- 
doxical it may seem at first sight, the Seine plays, in respect to the sub- 
terranean sheet, the part of a draining canal; i determines the flowing of 
the water, and effects the drainage of the city. | 
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THE GEOLOGIST. 

MARCH 1863. 

ON THE BITUMINOUS COAL OF THE ARIGNA DIS- 

TRICT, COUNTIES OF ROSCOMMON AND LEITRIM. 

By Georges V. Du Noyer, M.R.I.A., 

Senior Geologist, Geological Survey of Ireland, 

“Wury is it that there is no bituminous coal of any account in Ire- 
land?” This is a question which I have often been asked by well- 
informed people, and the answer is comprised in the one descriptive 
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Fig. 1.—Junction of basal sandstones and black ironstone shales, on stream bounding 
the townlands of Tullymurry and Tullycorka, north-east base of Altagowlan mouutain, 
County Leitrim. 
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word, “ Denudation.” In truth, there is no reason why, at one 
period of our geological history, the great mass of the bituminous 
coal-bearing strata occurring in England should not have extended 
over what is now Ireland; but, strange to say, while this store of in- 
estimable wealth was being preserved in England, and covered by the 
New Red Sandstone and probably Tertiary rocks, the adjoining 
portion of the earth’s crust was being gradually raised from beneath 
the sea, and wellnigh effectually denuded of its carbonaceous cover- 

ing. Ireland, therefore, for the most part, presents an older geolo- 
gical surface than England, especially over the areas now occupied by 

the Devonian and Carboniferous rocks; and I believe that all we 

" have now remaining to us in the upper portion of the latter, is some 
of the basal beds of the English coal-measures, represented by three 
thin layers of bituminous coal, capping the mountains at either side 
of Lough Allen, in the counties of Roscommon and Leitrim, and 

extending into the Co. Sligo. 
The most important coal-beds of the Arigna district, or those 

which are being worked at present, occur to the west of Lough 
Allen, and near the summits of the mountains of Kilronan and Alta- 

gowlan ; the former being 1081 feet, and the latter 1377 feet above the 
sea, having the valley of the Arigna river between them.* From an 
examination of these coal-fields, which I made in the month of March, 

1862, I am enabled to add some information to that which we already 
possess regarding them, which, I have no doubt, will be acceptable 
to those who are interested in the subject of the Irish bituminous 

coals. 
The accompanying view of these mountains, taken from a boss of 

carboniferous limestone on the roadside near Drumshambo, on the 

way to the old Arigna iron-works, may convey some idea of the 
general aspect of the country. (See Plate V.) 

The flat middle distance is occupied by the carboniferous lime- 
stone, the low ridge beyond, which rests on the S.E. flank of Kil- 
ronan Mount, is formed entirely of drift, derived from the disin- 

tegration of the local sandstones, dark grey grits, and black shales 
and ironstones of the coal-measures. The Arigna river passes through 
the gap in this ridge; to the extreme left of the view a boss of car- 
boniferous limestone makes a feature in the landscape, and the slope 
of the hill above it, which is deeply intersected by small stream- 
courses, is composed of the black ironstone shales and dark grey 

* The level of Lough Allen is 160 feet above the sea, 
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flaggy grits of the basal ‘i 
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companying Sections, Nos. 
1 and 2, the physical struc- 
ture of both these moun- 

tains will be at once under- 
stood. 

In order to afford a still 
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which the whole of this dis- 
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s and ironstone nodules; 2. bottom sandstones ; 8. Carboniferous Limestone. 
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MAP OF THE ARIGNA COAL FIELDS. 

Illustrating Mr. Du Noyer’s observations on the Bituminous Coal of the 

Counties Leitrim and Roscommon. 
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west_to east, commencing at the limestone to the west of Kilronan 
Mount, and ending on the western side of Slieveanerin Mount, which 

rises to the east of Lough Allen, a distance of twelve miles. 
From this it will be very apparent that a little more denudation, 

and the coal-beds which cap the mountains would have been re- 
moved. 

In the year 1788, a speculation, under the name of the Arigna 
Company, was set on foot to smelt the iron ores of the district around 
Lough Allen, and operations were commenced by erecting extensive 

smelting furnaces on the south bank of the Arigna river, within a 
mile and a half of Lough Allen and three and a half miles from Drum- 

shambo. The coals were procured from the pits at Aghabehy and 
Rover, and a tramway of nearly three miles in length was constructed 
to facilitate their transit to the works, from the former and more dis- 

tant colliery. 
In the year 1818, Sir R. Griffith compiled a mining and geological 

report on the Connaught coal-fields, in which a rather too favourable 
_ Opinion was expressed as to the thickness, extent, and quality of the 
coals; this he however subsequently modified. 

In 1830, Mr. Twiss made a report cn the Arigna ironstones, for 

the directors of the Arigna Company, in which he speaks in the 
highest terms as to the quality of the ore, the amount of which he 
regards as inexhaustible. After a trial, extending over a period of 
about thirty-five years, the Arigna Company failed, and this serious 

mishap to a most legitimate mining undertaking forms a prominent 
feature in the history of Irish stock-jobbing speculations. 

In 1888, the Railway Commissioners’ Report on the Connaught 

Coal-fields appeared, and it is therein stated that the total area occu- 
pied by coal covers 20,000 acres, representing a bulk of 20,000,000 

of tons. At present the coals raised from the old pits in the Arigna 
district are only sufficient to supply the mere local market, and have 
been estimated by Sir R. Kane, in his ‘ Industrial Resources of 
Treland,’ to be about 3000 tons annually. With regard to the Kil- 
ronan and Altagowlan coal-fields, so far as 1 can judge, I see little 

prospect of their being properly developed, chiefly from the apparent 
exacting spirit evinced by the owners of the royalties, based upon an 
exaggerated notion as to the extent and bulk of the coals, and igno- 

rance as to the difficulty of procuring them. 

The total extent of the coal-beds in this district and that which 
lies to the west of it, stretching into the Bralieve range of moun- 
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tains, is about 5 miles from N.W. to S.E., with an average width of 
about 1 mile at Kilronan mountain, which forms the eastern termina- 

tion of that long narrow coal-measure basin. The Altagowlan basin, 
on the opposite side of the Arigna valley, may be about 3 miles, from 
N.W. to S.E., with a width of three-quarters of a mile. In these 

areas there are but three beds of workable coal, the thickest of 

which is not over 2 feet 6 inches, and one of the beds has its roof and 

floor of hard sandstone. See “upper coal seam of Creughnaslieve.” 

The following is Sir R. Griffith’s section of the Kilronan Mount 

coal-measures, taken from his ‘ Mining Report on the Connaught 
Coal-fields,’ and its general accuracy is undoubted :— 

Strata.| Feet. SURFACE 

18 | 30 to 50| Sandstone flags. 
17 | 380 to 60| Blackish-grey sandstones and gritty slate. 
16 |100to0200) Slate clay, in beds of variable thickness and hardness, and con- 

taining innumerable beds of clay ironstone. 
15 | Coan. | Third or upper seam, 8 to 9 inches thick (?). 
14 | 24 to 45 | White sandstone. 
13 | 10 to 15! Grey soft slate clay. Coal roof. 
12 Coau. | Second coal, 2 ft. 6 in. to 3 ft. 4 in. (Over-estimated.) 
11 |12to 15) Sandstone. 
10 {| 6 to 15 | Black slate clay. 

4 to 20 | Greyish-white sandstone. 
Coat. | Third or “ Crow” coal, intermingled with clay lamine, 1 to 3 

feet. (Over-estimated.) 
lto3 | Fire clay. Coal seat. (Over-estimated.) 
1 to 3 | Sandstone, with plant impressions. (Often much thicker.) 
6 to 10 | Grey (and very hard) sandstone. 
9 to 20 | Black slate clay (shale). 
30 to 60| Greyish-white sandstone, known as the first or bottom sand- 

stone.* 
2 |300t0600) Black slate clay, with grey flags, and innumerable ironstone 

nodular layers and beds, varying from half an inch to 2 feet 
in thickness.t 

7 Carboniferous limestone, unknown. Page 20 of Report. 

ok oron-t fo oe Je) 

As my examination of these coals was confined to the Arigna dis- 
trict, and had distinct reference to those places where coal is now 

being raised, I shall limit my remarks to the facts which came 
under my own observation, as by so doing I shall afford some aid to 
future explorers in this most interesting and important field of 
research, and I cannot prejudice the question as to the advisability 
of these beds being worked as a profitable mining speculation. 

* Upwards of 250 feet thick at Altagowlan, and close on 200 feet on the south-east 
flank of Kilronan. 

+ Upwards of 800 feet at Altagowlan mountain. 
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I traced the outcrop of the two coal-beds around the entire north- 
, eastern, and southern limit of Kilronan Mount; devoting my 

ittention specially to those which appear in the townlands of Aghabehy, 
ullytawen, and Rover, and in those of Carrownaualt, Derreenavoggy, 
d Cross Hill, on the eastern brow of the mountain. On the other 

ide of the Arigna valley I examined particularly the coal “crops” in 
he townlands of Greghnaslieve, Tullytawen, and Seltennaveeny, 

ithout however having had time to connect them accurately over 
he intervening spaces. Their position as indicated on the map, and the 
ults disturbing them, will not, however, be very far from the truth. 

The following observations are extracted from my field notes :— 
1. The Aghabehy Coal-field—This lies on the northern slope of 

Kilronan mountain, at an elevation of 510 to 899 feet above the level 

of Lough Allen, from which it is distant about six miles by the 
toad ; there is here but one bed of workable coal, called “ the top coal,” 

1 foot 6 inches in thickness, which includes 6 to 8 inches for holing. 
The roof of this coal is slate, and the floor sandstone. The second, or 
lower coal, or “ crow coal,” is separated from the first by 20 to 55 

feet of very hard sandstone; it has a thin fire-clay seat with a sand- 
‘stone or “rock” roof; and is 6 to 8 inches thick, it is full of thin 

‘seams of earth, and yields only culm of an inferior quality. The 
culm derived from the “ holings’’* of the top seam is very superior, 
and cokes well. Blocks ofa light, flaky, and glistening coal, measuring 
8 to 10} inches in thickness, are now being delivered at the pit-mouth, 
at the cost of 5s, 6d. a ton, including the culm; a ready sale is effected 

for this at 10s. per ton for thick and screened coal, and 8s. per ton for 
the culm, giving however to every ton of culm 4 ewt. of the thick 
coal. When struck with the hammer, I remarked that these blocks of 

coal shivered throughout their bulk, which induced me to suppose that 
they would not bear any rough treatment in their transit over long 
distances. 
FS From the northern outcrop of the “top coal” in the N.W. portion 
of the townland of Aghabehy, and at the stream near the road, a fault 

__ has been proved, causing a downthrow to the west of about 100 feet ; 

it strikes from this point South by Fast to the shafts near the top of 
the hill, a distance of about 850 yards, or half a mile. From this 

point I believe it strikes S.S.E. into the adjoining lowland of Tully- 

_ * The term “ holiug ” is applied to that portion of the bottom of the coal-seam which, 
in the absence of a Fire clay “seat,” is picked away by the miner in order to extract the 
coal above in blocks. In this instance, the refuse makes excellent culm. 
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tawen, for the distance of three-quarters of a mile to near the farm- 
houses of the latter townland, when I think it will be found to strike 

S.S.E., and with that bearing to leave the district. 
It is a somewhat remarkable fact, that on the eastern side of the 

fault just alluded to, the coals have never been accurately proved or 
their outcrop defined, with the exception of a small space east of the 
shafts, at the distance of one-third of a mile above the chisel-pit. 

The townland of Tullytawen lies to the south of Aghabehy, on the 
southern slope of the mountain, and is traversed by the Aghabehy 

fault, which cuts off the coals by a downthrow to the west. I was 
informed that the “top coal” here measures 1 foot 6 inches in thick- 

ness, with a fire-clay seat of 3 inches. The “ crow coal” is stated 
to be here 6 inches thick. Considerable workings have, for many 
years back, been made in the “ top coal” at this locality; but as at 

Aghabehy no record was kept of the amount of coals extracted, and 
as the workings were on the pillar-and-stall plan, no sooner was the 

coal extracted than the roof and floor were allowed to collapse, and 

thus to obliterate all traces of the works. 
The “top coal” has been rather extensively worked, at the town- 

land of Rover, which joins Aghabehy on the east. 
In the townlands of Carrownanult, Darreenavoggy, and Cross Hill, 

the outcrops of the two coals is very well seen. The top seam is, 
however, by all reliable accounts, lessening in thickness at this por- 

tion of the coal-field, and is only 12 inches thick, while the crow 

coal is only 6 inches; here we find that the basal sandstones are 
thickening, while the coal is thinning. It is just as probable, how- 

ever, that in the Western portion of the coal-field of Kilronan or that 
which extends into the Co. Sligo, the coal may thicken and improve 
in quality. Around the circuit of the eastern termination of Kil- 
ronan Mount, the coal-measures are traversed by at least six faults 

radiating from the centre of the hill; of these the most considerable 

occurs in the south-west portion of the townland of Kilronan moun- 
tain, but owing to the flatness of the beds, which dip often as low as 
3°, a slight dislocation in their continuity would throw a coal crop 
hundreds of yards out of its line of strike. The faults therefore which 

occur to the east of that at Aghabehy would be of no importance in 
the event of the coals being worked, as their direction and throws 
could be most accurately determined and calculated. 

2. Lhe Greaghnaslieve and Altagowlan Coal-fields—This area, 

which appears to afford the most valuable coals in the district, lies 
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at an elevation of between 710 and 1209 feet above the level of 
Lough Allen,’ from which it is distant about three milcs; a most 
excellent road leads from the lake to within 400 yards of the out- 

crop of the bottom seam of coal. The lower coal has here a slate 
roof, from which fact, I should suppose that it corresponded to the 
top coal of Aghabehy, and the upper coal here would therefore agree 
with the thin seam, numbered 15 in Sir R. Griffith’s section, and which 

is thinly developed in the district to the west of Kilronan mountain. 
_ Though this may be probable, I am aware that it is unsafe to attempt 

to identify coal-seams merely from a correspondence in their “roof” 
or “seat. At the outcrop of the lower coal, along the northern 

_ brow of this mountain, the strata are clearly seen to have a slight 
dip away from the hill, or to the north-east. This is explained in the 
Section No. 3, which shows that this portion of the coal-measures 

forms the northern side of a low anticlinal, the prolongation of which 
_ to the north has been cut off by the denudation; by tracing these 
beds, however, up the mountain, they are found, as a mass, to be 

bent synclinally and to form a shallow basin. The rzse therefore 
_ of the éoal to the hill, on its northern flank, which causes the beds to 

be self-draining, will, in all probability, be found to cease in the dis- 

tance of 250 yards. 
The lower coal-seam of Greaghnaslieve afforded the following 

Section on the northern face of the mountain :— 

Seat rock, sandstone. 

Holing 6 to 8 inches in brown sandy clay, and slightly micaceous 
shale, answering to an impure fire-clay. 

Fire-clay coal, or fire-clay, with numerous bituminous layers and 
_ strings through it, 8 to 10 inches. 

Coal from 1 foot 4 to 1 foot 6. < 
Roof, black slate clay, 7 to 10 feet. 

Rock roof, sandstone. | 
In my table of thickness, ete., of the coals, I have called this the 

_ two-foot coal. ; 

The upper coal seam, or that nearest to the top of the mountain, 
was not as well exposed as the lower. I traced its outcrop across 

the townland, but had not an opportunity of examining it closely. I 
was informed, however, that it is of equal thickness with the lower 
seam, but it wanted the shale holing, and its roof and floor is sand- 

stone or “rock ;’’ we may therefore value it as an 18-inch coal. 
From the inaccessible nature of the ground in the townland of Alta- 
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gowlan, and its proximity to that of Greaghnaslieve, it is evident that 
the whole of this coal-bearing area should be worked from the 
northern side of the mountain. I believe that the quality of the 
Greaghnaslieve coal is the same as that from the Seltanaveeny Pits. 

3. The Seltanaveeny Coal-field.—Extensive operations have been 
carried on here for many years back in the northern part of this 
townland, adjoining that of Tullynahaw, and shafts to the depth of 120 
feet have been sunk in the coal; from the comparatively low position 

of this ground and the fact that this portion of the coal-field is formed 

by the stream S.E. end of the Altagowlan basin, and the coal at its 

outcrop dips to the hill in every direction, great difficulty will ever be 
experienced in freeing the workings of water. (See map.) 

The distance to the lake from those pits is four miles, by the new 
road to Greaghnaslieve, or two and half by the old and at present 
broken-up road leading from Tullynahaw colliery. 

The subjoined is my estimate of— 

THE THICKNESS, AREA, AND WEIGHT OF COALS IN THE FOLLOW- 
ING TOWNLANDS, FORMING PORTION OF THE ARIGNA COAL- 
FIELDS, COUNTY ROSCOMMON. 

TOWNLANDS, ft. in. | Acres. Tons. 

North-west Coal- AM 
Greaghnaslieve, lower seam 2 0 100 200,000 
Greaghnaslieve, upper seam L.9 60 95,000 
Altagow lan, lowerseam . ..... 2 0 94 188,000 
Altagowlan, upper seam 1 9 42 73,500 

296 556,500 

South-west Coal-field. 
Aghabehy, proved area 1 6 36 54,000 

F Aghabehy, unproved area care fy Oe 133 199,000 
24 AMlyiawen, proved aren: 2°. *. 5) So a 18 27,000 
£ Tullytawen, unproved area. . 2... iV ign 67 | 100,000 

. Rover, partly proved . L & 120 180,000 

468 561,000 
_— 

South-east pe once 
Carrownanalt. . gad hemr ine ey, 

; 1 0 179 179,000 Derreenavoggy . 
Crosshill . 

179 179,000 

North-east Coal- fone 
Saltanaveeny, available . . . . 3. see 72 | 144,000 

72 144,000 
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In the accompanying table certain townlands are given which form 
only detached portions of the two great coal-fields. 

As it may interest some of our readers, I subjoin the analysis of 
the Arigna coals, and that of the ironstones, as given in that valuable 
work on the ‘Industrial Resources of Ireland, by Sir Robert Kane 
(second edition, p. 23) :— . 

“ Aghabehy Coal.—A rich black coal, easily broken. Specific gra- 
vity, 1:274. When heated, it gives off a good deal of inflammable 

_ gas, and leaves a light, porous, grey, coherent coke. Analysed in this 
way, it was found to give, from 100 parts :— 

IE S58 ee te ee 
ee ero ee a es eee 
re ee re Oe ye gag | RS 

100°00 

“One part of this coal reduced twenty-six parts of lead to the 
‘metallic state ; one hundred parts of it, therefore, represented seventy- 
seven parts of pure carbon. 

“ Celtanaveeny and Meenashama Coal.—Specific gravity, 1:290. 

| Seltanaveeny. Meenashama. 

, 4 Valdtile matter.) 4.4 is 1° 79920 18°90 
| ; NEE a lo alee te, ODO 61°46 

’ a ee eae 19°64 

100°00 100°00 

“Rover Coal.—Specific gravity, 1'287. 

Rees wee ey Giese eh Moe pelle  3E-70 
Pee eee eh hee es Let Bie as! FOR 
co a Oe gee ae er enn eae ee ee Ree ave gt | 

100-00 

“One part of it gave by ignition with litharge 28°4 parts of lead ; 
hence one hundred parts of the coal corresponded to eighty-four of 
pure carbon. 

“The actual elemental composition of Aghabehy and Rover coals 
_ was found to be as follows :— 

Aghabehy. Rover. 
DIN dy os Age, Sate sie) ao. BRCOe 81°04 
BPMOEMPEH ew, feng, mu pe; Gee : 49] 
i ee eer i 6°64 
URNS paar err Tl 

10000 = 10000 
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“ Clay Ironstone Nodules from Arigna.— Mean of five analyses :— 

Protoxide ofiron : .°. 1. 6 . 'e +e <n 
Time); j~.2 «i%. £a% “Gir fe 1°59 

Magnesié.. . »-s = .° * sy 40sec 
Alamina “2 OS ee 2 
Insoluble clay’ .c'. 1. a «5° 2003) 
Carbonic acid i. «. ..« s+ ©» <o.e lou 

100°00 

And this contains 40 per cent. of metallic iron. 
“The loss by calcining, the iron remaining as protoxide, should be 

in average 31:33 per cent.; and the calcined ore should consist of 

100 parts of 

Tron . res $e 58-2 
Oxygen: « « ; 16°6 
Lime and magnesia 51 
Clay . 20°1 

100°00” 

(See Sir R. Kane’s ‘ Industrial Resources of Ireland,’ p. 136.) 

CORRESPONDENCE. 

Crocodilian Remains in the Scottish “ Old Red.” 

Str,—Observing that the report of a Scottish crocodile haying been 
found in the Old Red Sandstones of Morayshire has been commented on 
in your Notes and Queries for February, I think it right to state that no 
reptilian remains have been recovered from any of the sandstones of that 
county, of whatever age, with the exception of those of the well-known 
Telerpeton, Stagonolepis, and Hyperodapedon. 

The stone containing the first of these, the Telerpeton Elginense, was got 
from a quarry near the Loch of Spynie, some two to three miles south of 
Elgin, by the late Mr. Patrick Duff, and is now in my possession. It is 
described and figured by the late Dr. Mantell (Jan., 1852), in a paper 
contained in the eighth volume of the ‘Geological Journal,’ as a small 
lacertian reptile, about four and a half inches in length. 

The Stagonolepis Robertsoni has been long known, and was so named 
by Agassiz, and is by him described, in the ‘ Poiss. Foss. du Vieux Grés 
Rouge,’ as a ganoid fish. The discovery of many fragments of bones since 
has enabled Professor Huxley to fix the true nature of these remains. The 
Stagonolepis is described by him, in the fifteenth volume of the ‘ Geological 
Journal’ (1858), as a reptile having considerable affinities to the crocodile, 
and as having reached from 16 to 18 feet in length. Many remains of 
bones and scutes belonging to this creature have been found in a quarry 
at Lossiemouth, some five miles south of Elgin, and are preserved in dif- 
ferent museums, as in that of Elgin, the Museum of the Royal School of 
Mines in Jermyn Street, ete, 

The remains of Hyperodapedon Gordoni were got from the same quarry 
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which affords those of Stagonolepis, by the Rev. G. Gordon, of Birnie, and 
is noticed in a note to a paper on the sandstones of Elgin by Sir Roderick 
Murchison, also published in the fifteenth volume of the ‘ Geological 
Journal.’ It is supposed to have been a Saurian reptile, of from 6 to 8 feet 
in length. 

Besides these, numerous slates covered with reptilian footprints are from 
time to time dug from the neighbouring quarries of Cummingstone. 

The sandstones containing these remains were originally believed to be- 
long to the upper division of the Old Red Sandstone series, and are de- 

scribed as such by Sir R. Murchison in the paper above referred to. In 
the note to that paper, however, it is remarked that, in consequence of the 
high organization of these reptiles, and their affinity to those found in 
Mesozoic strata, and as the stratigraphical relation of these sandstones with 
the undoubted Old Red Sandstones of Elgin cannot, from overlying soil, be 

ositively determined, there is considerable reason to suppose that they may 
long to a more modern epoch; and since that time they have been looked 

on by most geologists as Triassic. The question of age has again been 
opened up lately by the discovery of footprints similar to those of Cum- 
mingstone in sandstones, believed to be Old Red, in Ross-shire. At present 
it would premature to give any opinion as to the true position of these 
reptiliferous sandstones ; but, as this is being very carefully wrought out 
by well-qualified parties, it is to be hoped that a short time will suffice 
finally to set at rest this guestio vexata. Jas. Powrikz, F.G.S. 

Reswallie, February 12, 1863. 

Analysis of Red Chalk. 

Dear S1r,—The article on the above subject, by R. Calvert Clapham, 
a in the ‘Geologist’ for January, 1863, p. 29, will no doubt have been 
read with pleasure by geologists taking interest in such matters, more 
especially those who study the chemical properties of the two strata 
mentioned in the article above alluded to. At the same time I beg to refer 
Mr. Calvert Clapham to a paper on the Red Chalk of England, by the 

_ Rey. T. Wiltshire, in the ‘Geologist’ for 1859, p. 161. In speaking 
of the analysis of the Red Chalks of Speeton and Hunstanton, Mr. Wilt- 
shire states that ‘‘ one of the members of the committee of the Geologists’ 

_ Association, Mr. Rickard, has been good enough to make me an analysis. 
_“ The Speeton is as follows :— 

Carbonate of lime, with a little alumina 81°2 
rn ee oe a one Oe ee 
Seen Se ST ete Ween Eh AE Weel aos Og 

100 

From Hunstanton— 

Oseuonaie af ime | > i 2 ws @- 833 
PaecMe CNN a a ae 2 2 ae 64 
Rate Bree oh aa boast al we ba 

100 

The above results of Mr. Rickard are nearly the same as those pro- 
duced by Mr. Calvert Clapham. The latter gentleman seems to have paid 
more minute attention to the minor contents of the substances analysed. 
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Mr. Calvert Clapham states that “at Speeton it (the Red Chalk) is in 
some places a soft red clay, and is used to colour bricks and red pottery.” — 
Whenever the Red Chalk is found soft, like clay, at Speeton, it is because — 
of its being displaced from its original bed and ground to a powder by © 
large masses of white chalk which overlie the red chalk, falling upon — 
it, and then the rains falling upon, or small streamlets passing through it, — 
give it the consistency of “soft red clay ;” but it is not to be found in a 
soft clayey state in situ. I must beg respectfully to state, that Mr. C. 
Calvert is labouring under a mistake, when he states that the red chalk is 
used at Speeton for colouring either bricks or rough pottery: it is not so 
used ; but an article very much the same in colour is used, viz. Venetian 
red, a sample of which I enclose for your inspection, and remain, 

Your obedient servant, 
Epw. Tinpatt. 

Mammalian and Human Remains, Isle of Portland. 

Sir,—Will you allow me to send you some remarks relating to an ac- 
count, in the ‘Times’ of the Ist of January last, of some human and 
other bones which have been discovered associated together in fissures of 
the — of Portland Island, during the building of the fortifications 
there! 

The following is the passage in the ‘ Times :’—‘‘ The sections of the 
wonderful geological strata which form the Island of Portland are seen 
for the first time, in the straight rocky walls of the ditch, in all their 
curious variety. What is most singular is, that at regular intervals of 
twenty-five or thirty yards, and commencing about twenty feet below the 
surface of the ground, are a series of vertical faults or gaps, about two 
feet wide, which, as far as can be judged, penetrate to the lowest sub- 
strata of the island, and traverse it completely from north to south. In 
these extraordinary clefts, human bones have been found, with those of 
wild boars and horns of reindeer, not fossilized, but with all their osseous 
structure as perfect as if they were not fifty years old.” 

In ‘ Willis’s Current Notes’ for August, 1852, there is a nearly similar 
account of human and other bones found in the fissures of the Portland 
rock, The account says :—“ It appears that in the year 1844, some human 
bones were discovered on the ledges of a fissure in a quarry belonging to 
Mr. Weston, at different depths, from twenty-five to forty feet. These 
fissures run parallel with each other throughout the island, from north- 
east to south-west, at stated distances, varying from forty-five to sixty feet, 
and the quarrymen say that they always know when they are coming near 
to them from the form the upper layers of loose stone and rubble assume, 
losing their longitudinal stratification, and having all the appearance of 
having been dragged out of their position by a mighty rush of water from 
above into the fissure. These fissures do not extend to the surface-soil by 
five or ten feet, and run down to the blue clay, through the several strata 
of stone, etc., to the depth of from eighty to a hundred feet, having many 
ledges or shelves in them, and generally covered with stalactitic forma- 
tions. On several of these ledges a number of bones of all kinds of ani- 
mals were found, including those of the human species. These were pre- 
served and shown by Captain Manning to the late Rev. Dr. Buckland, on his 
next visit to the Castle; but the doctor having doubts as to the place where 
they were found, accompanied Captain Manning to the fissure, where a 
lad was let down who brought up more of the bones in his presence. 
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Professor Buckland stated as his opinion, that the mass of matter of which 
the Island of Portland is composed on drying cracked and so formed 
these fissures. But how is it these fissures did not extend up to the sur- 
face-soil, where the evaporation must have been greatest, and where there 
appears no trace of them? Several teeth and a tusk of an elephant have 
recently been discovered in the dirt-bed of the Portland quarries.” 

The truth of these facts mentioned in the ‘Current Notes,’ which, in all 
material circumstances, are similar to the facts mentioned in the ‘ ‘Times,’ 
has been confirmed to me by Captain Manning himself, who has several 
times shown me, at Portland Castle, human and other bones, and amongst 
them those of the elephant, which have been discovered in the fissures of 
the Portland rock. Captain Manning stated that these fissures did not 
extend to the surface of the rock. 

The truth of these geological facts may be easily ascertained by any 
person visiting Portland Island. 

If human and other bones have been found in fissures which have no 
communication with the surface of the earth and are covered with solid 
stone, must they not have entered the rock before its consolidation, and, 

- consequently, when it formed part of the bed of the sea? And must not, 
_ therefore, the men and animals to whom the remains belonged have inhabited 
some other dry land, which provably no longer exists? And does not this 

_ render probable the opinion of M. Cuvier, expressed in the following 
words :—“ I conclude, with MM. De Lue and Dolomien, that if there be 
any fact well established in geology it is this, that the surface of our 

_ globe has suffered a great and sudden revolution, the period of which 
eannot be dated further back than five or six thousand years. This revo- 
lution has, on one hand, engulfed and caused to disappear the countries 
formerly inhabited by men and the animal species at present best known ; 
and, ‘on the other, has laid bare the bed of the last ocean, thus ¢onverting 
its channel into the present habitable earth ’’? 

The period of this revolution, which MM. Cuvier, De Luc, and Dolo- 
mieu believe to have been effected by an interchange of land and sea, 
a very nearly with the one usually assigned to the Mosaic 

eluge. Your obedient servant, 
Tuos. D. ALLEN. 

. 

Rectory, North Cerney, Cirencester, Jan. 23, 1863. 

Glyptolepis—Dura Den. 

Dear S1r,—The Rev. Mr. Mitchell, in his communication regarding 
this genus in your number for February, omits to mention that the dis- 
covery that what formerly used to be named Holoptychius Flemingi is 
in reality a species of Glyptolepis, is by no means quite new. 

The attention of Professor Huxley, Mr. Robert Walker, of St. Andrew’s, 
and myself, having been directed to the Dura Den fishes, in consequence 
of rather extensive excavations in the Den, which, through the kindness 

_ of Mrs. Dalgleish, were allowed to be made in the summer of 1861, for 
furnishing specimens to the St. Andrew’s Museum, we seem indepen- 
dently to have arrived at that conclusion. Towards the end of last 
- summer, in writing me, of date 24th September, 1862, Mr. Walker states, 
“What was rather a curious coincidence,” ete., “ I left the Museum with 
a pretty strong conviction that the scales of Holoptychius Fleming: and 
Glyptolepis appeared to be one and the same, when here comes your letter 
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to strengthen that conviction.” (I had just written him to that effect.) 
Mr. Walker has, undoubtedly, the merit of first making this discovery 
public; this he did in an admirbale paper, describing most accurately this 
species, H. Flemingi, and stating his conviction that it belonged to the 
genus Glyptolepis. This paper was read on, I think, the 22nd of Novem- 
ber last, before a meeting of the Literary and Philosophicai Society of St. 
Andrew’s, and has since been published in the ‘Annals and Magazine of 
Natural History.’ 

Not only must the Holoptychius Flemingi hereafter be looked on as 
belonging to the genus Glyptolepis, but it seems to me exceedingly pro- 
bable, that Holoptychius may ere long be altogether merged into that 
genus. The only species of Holoptychius on which I have never yet been 
able to detect scales, showing the crescent of points on the anterior half so 
characteristic of those of Glyptolepis, is H. Andersoni, and this I am at 
present inclined to think not a good species at all. Of Holoptychius 
giganteus, the only good specimen I have yet examined is the superb one 
in the collection of Lady Kinnaird; of this it is the ventral surface which 
is exposed, and on the anterior portion the scales show very distinctly the 
characteristic markings of the Holoptychius giganteus of Agassiz; along 
the flanks on both sides they as clearly assume the Glyptolepis character, 
in many instances showing the crescent of points so distinctly as to be 
readily observed by the unaided eye, while towards the tail the scales 
assume the exact appearance of those on Holoptychius Andersoni ; indeed, 
so exactly does this fish resemble H. Andersoni in form, in the comparative 
size and disposition of the scales, in the position, structure, and form of 
the fins, so far as preserved, in the comparative size and form of the head 
and jugular plates, indeed in everything except size, that I am much 
inclined to think H. Andersoni the young of H. giganteus, increased age 
developing the different scnlpturing on the scales. Mr. Walker refers in 
his paper to a very imperfect specimen of this fish in the St. Andrew's 
Museum, the scales along the flanks also showing the crescent of points 
on the anterior half, the others resembling those of H. giganteus. Mr. 
Walker also pointed out to me what I fully concur with him in thinking a 
species, nearly allied to, but distinct from H. Flemingi, with which it 
seems hitherto to have been confounded, and in this every scale sufficiently 
preserved appears to have the crescent of points as in Glyptolepis. Ina 
specimen now in my possession, which was obtained by the late Mr. 
P. Duff of Elgin, from the Bishop Mill (Elgin) sandstones, and which has 
been named, I think correctly, nobilissimus ; I have also been able to 
detect one scale having the crescent of points well preserved, and I am 
informed by Professor Huxley, that the typical specimens of Holopt. 
"tga i, in the Cambridge Museum, present unmistakable Glyptolepis 
scales. 

Mr. Mitchell mentions a Paper communicated by me to the Geological 
Society of London, and published in their Journal for November last, in 
which I first drew attention to the occurrence of Glyptolepis scales in the 
Dura Den Sandstones, and in which I notice a fish as a new species of 
Glyptolepis. This fish, however, I now believe to belong to some other, 
probably new genus, the caudal and other fins, as well as the generel form 
too little resembling Glyptolepis, while of the scales it is only the internal 
structure which is shown, and although on one or two the external sculp- 
turing is imperfectly preserved, yet the body where these are situated 
being a good deal twisted, they may have belonged to some of the many 
other fishes scattered over the flag on which this is preserved. 

Thus at present stands the case Holoptychius versus Glyptolepis ; it is, 
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however, being carefully wrought out, and as Mrs. Dalgleish has most 
generously consented to allow still further excavations in the Den, I have 
little doubt but that this question will be decided during the course of 
next summer. Yours, etc., 

James Pownik, F.G.S. 
Roswallie, February 18th, 1863. 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

GroLtoetcaL Socrety.—January 21st.—l. “ On a Northerly Extension 
of the Upper Silurian ‘ Passage-beds’ to Linley, Salop.” By Messrs. 
George E. Roberts and John Randall. 

Sections obtained along the course of Linley Brook, near Bridgenorth, 
Salop, were shown to exhibit an ascending series of deposits from 
Aymestry shales, through Upper Ludlow rock, Downton sandstones (with 
bone-bed), grey shales and grits (with bone-bed), and plant-bearing shales, 

to Old Red clays. The lower bone-bed was stated to be chiefly composed 
of scales of Thelodus and broken Lingule, and the higher one to contain 

amore than usual abundance of fish-spines; and it was remarked that 
-erustacean remains were altogether absent, but ZLingula cornea had a 
‘range upwards to the Old Red clay. The authors considered the physical 
conditions of the period to be those indicated by Sir Roderick Murchison 
in his remarks upon the change in the character of the sediments which 
closed the Silurian epoch. The occurrence at Trimpley, and elsewhere, of 
a cornstone-band in the plant-bearing shales, was noted as giving a more 
defined basis for the Old Red Sandstone. 

2. “On some Crustacean-tracks from the Old Red Sandstone near Lud- 
low.” By George E. Roberts, Esq. 

Tracks of a crustacean found by Mr. Alfred Marston on a thin sand- 
stone layer, lying between two bands of cornstone at Bouldon, seven miles 
north of Ludlow, were exhibited by the author, and doubtfully referred to 
Hymenocharis. The sandstone in question was stated to be rich in crus- 

_tacean and annelidan tracks and trails. The lower cornstone in the see- 
tion exhibited at Bouldon was referred to the horizon of the plant-bearing 
shales of Linley. 
3. “On the Parallel Roads of Glen Roy, and their place in the History 
of the Glacial Period.” By Professor T. F. Jamieson. 

After describing the general appearance of the roads, the author referred 
to the different theories that have been framed to account for them, 
giving his reasons for considering both the marine hypotheses untenable, 
and pointing out the evidences in favour of Agassiz’ theory of a dam of 
glacier-ice having supported a freshwater lake. He especially dwelt upon 
the coincidence between the height of each of the parallel roads and that 
of a neighbouring watershed, but also remarked upon the objections to a 
glacial barrier, explaining how it might have shrunk at three successive 
periods, so as to allow of the formation of the three roads. He then 
showed that the period of the formation of these roads must either have 

_ been posterior to that of the submergence during the Drift period, or that 
the sea did not reach them during the submergence; also, that it was prior 
to the formation of the forty-feet raised beach of Argyleshire. 

__ Professor Jamieson concluded by stating that his examination of Locha- 
ber had led him to infer that the parallel roads are the beaches of ancient 
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freshwater lakes, which arose from glaciers damming the mouths of the 
valleys and reversing their drainage, at a date subsequent to that of the 
great land-glaciation of Scotland, owing to a re-extension of the glaciers 
after the chief submergence of the Drift period. 

February 4th—1. “On a Hyzna-den at Wookey Hole, near Wells.”— 
No. II. By W. Boyd Dawkins, Esq., B.A., F.G.S., of the Geological 
Survey of Great Britain. 

The former but partial exploration of this cave by the author convinced 
him of the desirability of a more rigorous examination, the details of which 
were given in this paper, with a Table of the species of Mammalia whose 
remains were met with, showing the distribution of the teeth and bones in 
the several parts of the cave, and also a statement of the general results 
arrived at. A consideration of the distribution of the remains in the 
cavern and their close juxtaposition to the roof, coupled with the fact that 
the flint and chert implements discovered were found in much lower posi- 
tions, led Mr. Dawkins to infer that the bones had been dragged in by 
hyenas, and that the cave had been subjected to periodical inundations of 
waters laden with red mud, whereby the bones had been elevated by 
degrees until they occupied their present position. After a detailed 
description of the bones, the author concluded by some general remarks 
upon the bearing of this cave-fauna upon the ancient physical geography 
of the district, and the antiquity of the associated implements of human 
manufacture. 

2. ‘On the discovery of Paradoxides in Britain.” By J. W. Salter, Esq., 
F.G.S., of the Geological Survey of Great Britain. 
A short sojourn in the neighbourhood of St. David’s enabled Mr. Salter 

to discover, at Porth-rhaw, near Whitchurch, on the St. David’s road, a 
gigantic Trilobite belonging to a genus which has been long sought for in 
the British Isles. The author gave a short description of the geological 
features of the locality, and a section showing the succession of beds 
belonging to the Primordial Zone in Wales, as well as a diagnosis of the 
newly-discovered Trilobite, which he named Paradowides Davidi. 

3. “On the Fossil Echinide of Malta.” By Thomas Wright, M.D., 
F.G.S. With Notes on the Miocene Beds of the Island, by A. Leith 
Adams, A.M., M.B. (22nd Regiment.) 

The Echinoderms, described in this paper by Dr. Wright, were dis- 
covered by Dr. Leith Adams, during a careful examination of the strata and 
geological features of Malta. A description of the miocene beds was given 
by the latter gentleman, in which he stated his reasons for not accepting 
entirely the classification of them proposed by Captain Spratt, and fol- 
lowed by Earl Ducie in his Ge logical Map of the Maltese Islands. He 
divided the miocene strata into the following subdivisions :—1. The Upper 
Limestone; 2. The Sand Bed; 3. The Marl; 4. The Caleareous Sand- 
stone; 5. The Lower Limestone; and again subdivided the Upper Lime- 
stone into three parts. Dr. Wright gave a diagnosis and detailed deserip- 
tion of forty species of Echinide, eighteen of which are new; and Dr. 
Adams added a Table showing their stratigraphical distribution. 

Kebruary 20th.—The anniversary meeting at Somerset House was rather 
thinly attended. The obituary notices included the names of Trench, 
Leonhard, Rey. J. Cumming, Bronn, Bertrand de Doue, J. C. Nesbit, 
and the Marquis of Breadalbane. The Wollaston gold medal was awarded 
to Prof. Gustav Bischoff, of Bonn, for his work on Chemical Geology ; 
the W ollaston fund to Professor Senft, of Eisenach, to assist him in his 
labours in the classification of rocks. ‘His work on that subject,” 
the president remarked, “ was of high esteem in Germany, and would no 
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doubt be held so in this country when it was known here.” The presiden- 
tial address consisted of details of the lines of stratigraphical and palzonto- 
logical discordances, and the horizons of unconformability in the Paleozoic 
group of rocks. Professor Ramsay said that it had been a practice with 
previous presidents to review the chief geological results of the past year 

in the anniversary address, but want of time had precluded his doing so, 
and he had therefore selected aspecial topic, the first part of which he now 
read to the meeting, and the continuation of which he would complete 
on the next like occasion. ‘i 

In the debate on the official annual report, Mr. Charlesworth, in a 
speech of more than an hour’s duration, drew the attention of the Fellows 
to systematic breakings of the fundamental rules of the society’s charter 

_ by the council, and to various other subjects in which he thought that im- 
provement might be made. He said it was a scandal to the society, with 
their large funds and competent income, to have advertised for a paid se- 
eretary who had the responsible duties of the care of a valuable collection 
and the editing of the most important publications, and to offer a salary of 

_ £200 a year, without lodging or perquisites, while even the local institu- 
tions of Bristol and York paid £250, with residences in their buildings. 
He said that the recent election of the present assistant-secretary by the 
council had been illegally done, and referred to passages in the charter as 
distinctly stating that the election should be made by the Fellows them- 
selves; and, when some members of the council objected that the council 
were empowered to elect an assistant-secretary by virtue of a bye-law dele- 
gating such a power to them, Mr. Charlesworth replied by quoting other 
passages from the charter, ‘‘ that no bye-laws could be made at variance 
to the rules of the charter,” and he contended that therefore any such bye- 
law must be not only objectionable but absolutely void in law, and that 
any Fellow choosing to do so could, by an injunction of the Court of Queen’s 
Bench, set aside the election altogether. He also complained that the 
minute-book had not been laid on the table in accordance with the rules of 
the society. Mr. Warington Smyth asked Mr. Charlesworth whether he 
wished the time of the society to be taken up by the reading of the whole 
of the entries relative to the council meetings for the last six months, as 
over that period various notices relating to the appointment had been 
made. Mr. Charlesworth said he wished the names of the candidates only 
to be read. Mr. Warington Smyth then read an extract to the effect 
* that the report of the committee for the election of an assistant-secretary 
had been received by the council,” and said that that minute did not con- 
tain the names of the candidates. In reply to Mr. Charlesworth, the pre- 
sident said he could not remember the names of the candidates. Informa- 
tion on this subject was thus avoided by the council. Mr. Charlesworth 
then drew attention to the state of the fossils in the museum, and stated 
the collection was, at least as far as the finer and more delicate fossils 
were concerned, in a worthless state. ‘The specimens were in drawers and 
covered only with paper. He alluded particularly to the valuable collec- 
tion of Crag fossils presented by Mr. Searles Wood—a collection that re- 
presented the Jabours of a life—and the finer specimens of which were ab- 
solutely destroyed. He proposed that the Society’s collection should be 
reduced in quantity to one-fourth, and that fourth be displayed for practi- 
cal purposes in glass cases. 

The officers elected for the ensuing year are :—President—Professor A. 
C. Ramsay, F.R.S. Vice-Presidents—Sir P. G. Egerton, Bart., M.P., 
F.R.S. and L.S.; R. A. C. Godwin-Austen, Esq., F.R.S. ; Leonard Horner, 
Esq., F.R.S.; Sir Charles Lyell, F.R.S. and L.S.  Seceretaries—William 
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-J. Hamilton, Esq., F.R.S.; Warington W. Smyth, Esq., M.A., F.R.S. 
Foreign Secrctary—Hugh Falconer, M.D., F.R.S. Treasurer—Joseph 
Prestwich, Esq., F.R.S. Cowncil—John J. Bigsby, M.D. ; George Busk, 
Esq., F.R.S. ; Robert Chambers, Esq., F.R.S.E. and L.S.; Sir P. G. Eger- 
ton, Bart., M.P., F.R.S. ; John Evans, Esq., F.S.A.; Rev. Robert Everest; 
Hugh Falconer, M.D., F.R.S.; R. A. C. Godwin-Austen, Esq., F.R.S.; 
William John Hamilton, Esq.; F.R.S.; Leonard Horner, Esq., F.R.S. L. 
and E.; Professor T. H. Huxley, F.R.S.; Sir Charles Lyell, F.R.S. and 
L.S.; Robert Mallet, Esq., C.E., F.R.S.; Edward Meryon, M.D.; John 
Carrick Moore, Esq., F.R.S.; Professor John Morris; Robert W. Mylne, 
Esq., F.R.S.; Joseph Prestwich, Esq., F.R.S.; Professor A. C. Ramsay, 
F.R.S.; Warington W. Smyth, Esq., M.A., F.R.S.; Alfred Tylor, Esq,., 
F.L.S.; Rev. Thomas Wiltshire, M.A.; S. P. Woodward, Esq. The 
members that retired from the Council were :— Sir Roderick Murchison; 
-G. P. Serope, Esq. ; John Lubbock, Esq. ; the Earl of Enniskillen; and 
Sir Charles Banbury. 
Mancuester Gronoeicat Soctery.— December 30th.—< On the Car- 

boniferous rocks of Shap and Crosby Ravensworth.” By J.S8. Bland, Esq. 
The rocks considered in this paper are a series of the Lower Carbonife- 
rous or mountain limestone, on the east side of the Lake Mountains in 
Westmoreland. These, itis weil known, flank the old slate rocks of which 

-the mountains are formed, on nearly all sides; but most regularly in the 
north-west, north, and north-east; running from Egremont by Brigham, 
Ireby, Greystoke, Lowther, Shap, Orton, to Ravenstonedale. Mr. Binney 
describes a portion, or section of this series, in the vicinity of Shap and 
Crosby Ravensworth, across to the New Red Sandstone in the neighbour- 
hood of Appleby. The New Red Sandstone, in its turn, overlies the Carbo- 
niferous series, covering the whole of the north of Cumberland, from Mary- 
port, around by Penrith, Ormside, to Kirkby Stephen, which is the ex- 
treme southern point it reaches. From there the line runs back by Brough, 
and the side of the Crossfell range, to Brampton, in Cumberland, and so 
northwards into Scotland. 

About a mile from Shap Wells, are Wasdale Crags, the crest of a great 
mountain mass of porphyritic granite; flanking this, on the N. and N.E. 
sides, are the Lower Silurian, or green slate rocks; on the S. and 8.E., are 
the Coniston series of flags, also considered as Lower Silurian, but of 
later formation ; lying between these, is the Coniston limestone, described 
by Professor Sedgwick as running in an almost direct line from Amble- 
side. From the granite rocks northwards, across West Sleddale, the green 

_ slates occur; after which, as far north as Rosgili Moor, are a series of 
dark shaly slates, similar in character to the Skiddaw slates. In some 
beds Graptolites have been found by Professor Harkness. To the N. and 
W. again, are the green slate rocks; these, each in their position, are over- 
laid, unconformably by the Gld Red Sandstone, or where it is wanting, b 
the Carboniferous series. These rocks, therefore, formed the dry land, 
against which the waves of the Old Red Sandstone sea made their last throws, 
—a wild and barren coast. The Old Red Sandstone, lying upon each of the 
different series enumerated, represents a coast-line, nearly at right angles 
to that of the Coniston group of deposits ; consequently, a great change in 
the relative position of land and water must have taken place about the 
close of the Silurian era; of which, Shap granite has in this district been the 
disturbing power. The Old Red Sandstone from Shap Wells south to Tebay, 
is a considerable thickness of dark red sandstone, with conglomerates above. 
From Shap Wells, northwards, its position is indicated by conglomerate 
and red shales, evidently the deposits of an ancient shore ; the best sections 
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_ of it may be seen at the railway cutting at Shap summit. This cut, fa- 
- mous in the annals of railway engineering, is right through a hill of hard 
_ metamorphic green slate rock, which, when the Old Red Sandstone waters 
washed this coast, was a small peninsula or promontory of rock running 

out into the sea, presenting steep cliffs at low water, but nearly submerged 
by the higher tides. On each side of the hill, not quite to its summit, are 
the deposits of the old shore; first, at the bottom of the cliff, a true sand- 
stone of only small thickness ; after it, red shales and coarse conglomerates ; 
higher still, the red colour disappears, and beds of fine gravel have been 
formed of the disintegrated slate and granite rocks from the neighbouring 
hills. This has been washed and tossed about by storms, into the crevices of 
the sea-cliffs, where it may now be seen, as regularly stratified as any other 
shingle on the coasts of the present day. This coast-line is not traceable 
further north. It is difficult to tell whether the upper beds of this old 
shore-line belong to the Old Red Sandstone, or the Carboniferous series ;»we 
may, however, admit it as marking the transition, and recording the fact, 
that at that time no commotion had disturbed the relative positions of land 
and water on this coast, such as marked the close of the Silurian era. 

The first deposit in ascending order, is a limestone of considerable thick- 
ness; it is of three different characters, the lowest strata are of dun colour, 
the calcareous matter in a loose state of crystallization, and mixed with 
fine mud; the next higher division more regularly stratified, contains a 
large proportion of silica, containing quantities of waterworn. In the 

_ lowest division are portions of Stigmaria, Lepidodendron, Calamites, and 
‘Equisetacee. From the general character of this limestone, it must have 
been a littoral deposit from a quiet sea, subject, however, to various changes 
‘in tidal currents. The next in ascending order is a thick sandstone, the 
most important in quality, well adapted for architectural purposes. Above 
the sandstone is a limestone, of blue colour and fine texture, containing 
large numbers of flint nodules ; the flint in some cases predominating so 
much as to form beds, interstratified with the limestone. These beds are 
prolific in Goniatites. Associated with these are innumerable Producti, 
on the upper surface of each stratum, lying in beds like the modern cockle 
or mussel. During the gradual deposit of stratum after stratum, corals 
-of several beautiful varieties have fixed themselves to the hardened mud, 
or some dead shell at the bottom of the sea, and diligently erected their 
little temples ; but they have never attained a size of more than five or six 
inches in height. 
A slight change has now taken place in the diversity of other lands, or 

the sea-bottom, affecting the currents; the land has gradually risen, and 
we next find a deposit of a sandy composition, only a very few feet in 
thickness, upon which follow the innumerable beds of limestone, forming 

_ the Great Orton Scar series, of immense thickness. Its lower series par- 
take of the character of a deep-sea deposit ; but what power, and how di- 
rected, has raised them to their present high elevation, without consider- 
ably disturbing the underlying strata, is difficult to define. It forms the 
whole of Asby and Orton Scars, Hardendale Nab, and Knipe Scar, the 
highest peaks in the surrounding country, vying in height and precipitous 
-escarpments with the old slate mountains. It may truly be termed the 
backbone of the area. There are many thousands of acres, known as 
Orton Scars, of this rock, perfectly bare, a wild barren stony wilderness, 
seldom relieved of its monotonous grey tone, save here and thereby the 
fronds of the bracken, or more delicately-shaped fern, in the crevices. It is 

not a plain of smooth stone, but broken up, and traversed in all directions 
_ by chasms ten or twenty feet deep, and from six to ten feet across. These 
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are largest parallel to the strike, and are crossed at right angles by others, 
cutting it up into immense square blocks, in their turn broken by smaller 
fissures into smaller blocks; the surface stone is called the ‘‘ clint” or 
* clint cap,” which affords a good study of the way molecular attraction, or 
adhesion, has acted when the material forming the stone was in a viscid 
state. There is another set of fissures on Asby Scar, containing copper 
ore. In other formations of the same rock, small cracks have, by the pro- | 
colation of water, often become soldered up by the crystallization of car-— 
bonate of lime. On forcing these open again, large specks of lead ore are 
sometimes found, a fact which, in part, may support the theory of lead be-— 
ing a deposit of crystallization of water. The characteristic fossils are- 
Producti, which are very numerous, but ill preserved, and often distorted © 
Euomphalus, Goniatites, and the black palatal bones of ganoid fishes. 

Some of the limestones, and all the sandstones, in this series of rocks 
appear as though the material of which they are formed had settled one 
stratum above another, without any upheaval of the bottom of the sea, 
and are of one continued thickness throughout, to the outcrop; while 
others suggest the idea that the bottom has been gradually pushed up by 
some upheaving power, or that the current bringing the sedimentary | 
matter failed to reach the outcrop, the stratum breaking off considerably 
further back, and the next stratum further still. 

The next sandstone is very thin; above it is a thin limestone of a hard 
texture, in which Crinoids first became numerous ; its last surface afforded 
a floor, on which have grown immense forests of Encrinites. Clay shale | 
of a dark colour is next superimposed by a grey purplish sandstone, con- 
taining Stigmaria. In its uppermost beds on Harbyrn Rigg, immediately 
below the limestone, are beds of Pectens, and other shells. The succeed- 
ing limestone is very thin, and almost exclusively made up of broken coral ; 
on tw6 or three points, where it shows itself on high land, there is a 
stratum of coral,—clear evidence of an ancient coral reef. Next in order 
is a thin sandstone, generally overlaid by the next limestone: upon it 
rests another stratum of sandstone, associated with which are definite traces 
of another of the old coast-lines, exhibiting the variety of material forming 
abeach. The sandstone contains immense quantities of Stigmaria; at one 
place where a large area is laid bare, these root-like plants run in all di- 
rections, interlacing and overlapping each other in all directions, but in no 
case affording proof of rising into stems of Sigillaria. The calcareous and 
clayey deposits contain fragments of light shells and spines, of a pearly 
lustre, with an occasional small Trilobite; these have evidently been 
drifted, and quietly arranged in layers. Next is a limestone of deep-sea 
origin, the bluest in the series, and highly crystallized. It rises in thick 
large blocks, with scarcely any cleavage or natural cracks: its fossils are 
not numerous, but well preserved. Producti have attained their largest — 
size; Crinoids are numerous. Upon this limestone rests a yellow sand- 
stone, twelve feet thick,—the base of a series of shales, sandstones, and 
thin limestones, interstratified with which are the Reagill coal-seams. The 
most important of these is immediately above the sandstone, with a clay 
shale floor of two or three feet thick. The upper beds of the sandstone — 
and this shale are full of Stigmaria, then follows the coal-seam, from six to 
twelve inches thick. We may consequently infer, that after this sand- | 
stone, with its clayey surface, became partially dry land, a rank vegetation 
of Sigillaria flourished, running their stigmarian roots deep into the clay — 
and sand, till a sinking of the land brought the sea once more over it, and 
another deposit of clay shale six feet thick covered up the vegetable matter, — 
gradually to be compressed and mineralized. Next above the clay shale is 
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a hard limestone, called the ironstone; then follows another shale, with 
yarious shells, and some small Trilobites. Shales and sandstones then 
alternate two or three times, with sometimes a thin seam of coal, one of 
which is the ‘‘ Crow Coal,” two or three inches thick; upon these is an- 
other thin limestone of an irregular ferruginous character, affording beau- 
tiful variegated corals, Astrea and Cyathophyllum ; upon it follows another 
sandstone, with clay shale, having aseam of coal about eleven inches thick. 
The coals, with their associated deposits, are of very small extent; the 
widest area they afford does not exceed half a mile, and, in the line of the 
strata, not more than four or five miles, beyond which they either have 
never been formed, or are overlaid. With respect to the coal formation in 
these rocks, as a gencral rule, wherever a clay shale-is found lying on 
a sandstone, it is possible to find in the shale a trace of coal varying from 
-amere mark to twelve or thirteen inches. It is worthy of notice that the 
shales resting upon limestone are invariably full of animal- and destitute of 
 yegetable-remains, while those upon sandstones are destitute of animal- 
remains. 
We now cross a series of red-coloured limestones, formed in a great 

measure of Encrinitic fragments. Upon the first of these rests a grey 
sandstone, followed by limestone; a sandstone follows, the thickest in 
the series, and, from its general character, of deep-sea origin. The lime- 
stone overlying it, one of the thickest and most important, is the last of its 
race, for upon it rests the New Red Sandstone. These two may be traced 
all through this and the sister-county ; in many places they are almost 
the only representatives of the Lower Carboniferous era, having either 
totally overlaid the others, or they have never been deposited. The Mor- 
land limestone, does not, however, immediately follow the thick sandstone, 
for between them, in the neighbourhood of Morland and King’s Meaburn 
Scar, there may be found a thin limestone and sandstone. ‘The limestone 
is of a deep red colour, and with the red clay shale above it, is perhaps the 
richest and most prolific in fossil remains of any. Itis certainly a shallow- 
water deposit. Its upper beds are the site of a very luxuriant forest of 
erinoids; these are very numerous in the shales, and some may be found 
with the root attached in their original positions. Associated with them 
are quantities of the Fenestella, beautifully preserved, shells innumerable 
on every layer, and very frequently remains of small Trilobites. Thus, 
these animals range through the whole of this series, but are only found in 
deposits of a coast or shallow-water origin. The sandstone above is decidedly 
an ancient shore, or sandy beach. What the inhabitants of the land were, 
these rocks have afforded no record; but of the sea, the most gigantic 
form of animal life was the Orthoceras. These are numerous in the upper 
red limestones, varying in size from two to four and a half feet in length, 
perhaps the most gigantic size they have ever attained, and doubtless at 
that era they were lords of the sea. 

The lower beds of the New Red Sandstone are the next rocks upon the 
~ Morland limestone. These, in the southern extremity of the basin, are 
breccias, of great thickness, followed by true sandstone. These, according 
to Professor Harkness, belong to the Permian; they encroach or recede 
from the outcrop of the Morland limestone, as the level of the country 
has permitted, but in no case are they overlaying it. 
Having given the characteristic features of each rock, in the order of its 

deposit, the author gave an outline of the position they occupy, and of the 
forces he conceived to have been at work. It has been said the Old Red 
Sandstone lies unconformably upon the metamorphic slate rock: what its 
angle of dip might be the author could not say, but it is probably the same 

e 
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as that of the carboniferous rocks, which, as a general rule, is one in ten, 
or an angle of 5° rising S.W. and dipping N.E. In some places the angle 
is greater, as on Hardendale Fell and Nab, while in others they are almost 
horizontal, showing that agencies have been at work, irregularly heaving - 
and lowering, throughout the long period of their formation. Asa general 
rule, deposits made by water are laid horizontally ; whence then the in- 
clined angle at which these rocks now lie? There is no certain evidence 
of any upheaving power having caused it on the west side, but the disturb- 
ance is to be found on the east. Crossing over the basin in which is the > 
New Red Sandstone, we come to another series of carboniferous rocks, — 
similar to those enumerated, in being made up of limestones, sandstones, 
with coal seams, and clay shales, but with this difference, that they form a- 
high mountain-range, known as the Crossfell Range. If we examine these | 
in the lower series, we find first the Silurian as the lowest or Skiddaw 
slates traceable, with few exceptions, for many miles. Above it is a con- 
glomerate of quartz, pebbles, and coarse grit, near Knock Pike, which on 
Roman Fell is the true Old Red Sandstone ; next in ascending order are the 
carboniferous rocks, the lowest a limestone of a reddish colour, then a 
thick shale, followed by a sandstone, to be seen near Howgill Castle ; 
this is again superimposed by a limestone, measuring 120 feet in thick- 
ness, and in many respects similar to the before-mentioned Morland lime- 
stone. This is traceable up to the middle of Crossfell, and immediately 
upon it rest the varied strata of millstone grit. To the south, how- 
ever, along the same range, it is followed by a series of limestones, sand- 
stones, coal, etc., and in one case a layer of basalt twenty-four yards thick, 
which has been overlaid. These are in the Dufton mining-district, where 
the Morland limestone is the chief lead-bearing stratum. From the top 
of this range, in the direction of Alston, may be crossed the strike of many 
different rocks, up to the last of the true coal-measures in Durham. After 
the formation of the last limestone in the valley, we see that the laws of 
nature have still gone on, raising and lowering the land, while the sea has 
continued to deposit other series of rocks, one upon another, each in its 
turn becoming dry land, and so on till the last of the coal-formations. 
Then comes a great convulsion, when a mighty crack has rent the hard 
surface of the earth from north to south, many miles in length, and now 
known to geologists as the Crossfell Fault ; the effect of which has been to 
raise the east side into the high mountain-range of Crossfell ; and to lower 
the west side, and form the rich basin of the Vale of Eden. So much has 
been done, between raising one side and lowering the other, that the Silu- 
rian and Old Red, which are found at Shap Wells and on Kaftland, have 
been brought to light, the distance between these, from the formations im 
situ at Shap, to the fault at Crossfell, being about ten miles direct; and 
the dip being about one in ten, these strata at present would be about a 
mile deep ; so the upheaval on the one hand, and depression on the other, — 
may be probable causes of the dip we now find. 

“The volcanic rocks causing this disturbance, may be found, at the 
bottom of Knock Pike, as a granite, pushing up a cone of greenstone ; also 
Dufton Pike as a micaceous porphyry ; and Murton Pike similarly. At the 
time of this great disturbance, as the level of the one side was lowered, the 
New Red Sandstone sea rushed over the sunken country, from the north, | 
tearing and rushing with a mighty force; breaking up into fragments the © 
old-deposited limestone, and mingling with the heterogeneous mass a 
matrix of red sand, ete., in which way we may, in all probability, account 
for the immense masses of breccias resting upon the older strata, in the © 
southern extremity of the New Red basin. The red sand brought by this — 
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flow, has overlaid the intervening valley so much, that, on the Crossfell 
side you may almost step from the New Red to the section of the Old. The 
sea, from which were deposited these rocks, eventually withdrew, and our 
county was then added to that dignified portion of the earth’s surface, 
‘The Dry Land;’ which it maintained throughout the long ages of the 
Oolitic, Cretaceous, and Tertiary periods, subject to the wear and tear of 
storms, and the convulsive throes of earthquakes, till Divine Providence 
directed the icy sea of the Drift era, to cover its naked surface with a coat 
of gravel, sand, and clay.” It may be here remarked, that the shocks of 
earthquakes are not unknown even at the present day. So lately as the 
morning of the 6th of last December, this district was visited by a very 
sensible convulsive quiver. 

Socrety oF Arts.—17th December.—* On Mines, Minerals, and Miners 
of the United Kingdom.” By Robert Hunt, Esq., F.R.S., of the Govern- 
ment School of Mines. A valuable paper full of important details. It has 
been reprinted by Professor Tennant from the ‘ Society of Arts Journal,’ 
for gratuitous distribution. 
ANTHROPOLOGICAL SociEty.—This society, founded on the 6th of Janu- 

ary last, already numbers 120 members, and has commenced its meetings. 
It has been formed with the object of promoting the study of Anthropo- 
logy in a strictly scientific manner; to study man in all his leading aspects, 
physical, mental, and historical ; to investigate the laws of his origin and 
progress; to ascertain his place in nature and his relations to the inferior 
forms of life; and to attain these objects by patient investigation, careful 
induction, and the encouragement of all researches tending to establish a 
de facto science of man. Many of the researches undertaken by this so- 
ciety will fall legitimately within the provinces of Geology and Archeology. 
The following Council has been appointed :— President—Dr. James Hunt, 
F.S.A., F.R.S.L., For. Associate Anthropological Society of Paris, ete. 
Vice-Presidents—Captain Richard F. Burton, H.M. Consul at Fernando 
Po, etc.; Sir Charles Nicholson, Bart. Honorary Secretary—C. Carter 
Blake, Esq. Honorary Foreign Secretary—Kdward B, Tylor, Esq. Ho- 
norary Assistant Secretary—Alfred Higgins, Esq. Treaswrer—R. 8, 
Charnock, Esq., F.S.A., F.R.G.S. Council—Rudolph Arundell, Esq. ; 
Alan C. Blackstone, Esq., M.A., F.R.G.S.; W. Bollaert, Esq., F.R.G.S, 
Corr. Mem. Univ. Chile and Ethno. Socs., London and New York; Luke 
Burke, Esq., F.E.S.; J. F. Collingwood, Esq., F.G.S.; G, D. Gibb, Esq., 
M.D., F,.G.S.; J. Hughlings Jackson, Esq., M.D., M.R.C.P.; 8. J, 
Mackie, F.G.S., F.S.A., F.E.8,; Edward Pick, Esq., F.E.S.; T. S. Pri- 
deaux, Esq.; William Travers, Esq., M.R.C.S.; W.S, W, Vaux, Esq., 
M.A,, F.S.A., F.R.S.L. 

NOTES AND QUERIES. 

ArTIFIcIaAL Cavern.—A cave has been lately discovered in New Hamp- 
shire (America), whence the Indians of New England are supposed to 
have obtained their arrow-heads and flint-instruments, ‘he eave is an 
artificial excavation, twenty-eight feet long, twelve wide, and eight or ten 
high, with a narrow mouth, in a jasper vein enclosed in ‘ granite,” of a 
steep mountain-spur on the banks of the Androscoggin, one and a half 
miles from Berlin Falls. 
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110 THE GEOLOGIST. 

Notre on A ProcresstvE CHance In THE Form oF THE EartH.— 
If it be assumed that the earth has cooled to its present temperature from | 
a state of incandescence, it will follow that its form is subject toa slow | 
progressive change. Let A C B D be the spheroid of equilibrium at any | 
epoch, the form of this spheroid depends on its magnitude and the velocity 
of rotation. If either of these changes, the form will change. Now let | 

the spheroid A C B D contract, by cooling, | 
to the spheroid a c¢ 6 d, whose surface may | 

the amount of contraction is small, therefore | 

ratio will be increased ; therefore O 4: Oc 
is greater than O B: O C;; that is, the equa- 

polar diameter than it had before the con-| 
traction took place. The effect of this is equivalent to a constant aceu- | 
mulation of matter at the equator in eacess of what is due to the velocity | 
of rotation. This excess could never attain to any considerable magnitude | 
so long as the earth was in a fluid state, as the change would take place | - 
per gradum from the old to the new spheroidal form of equilibrium ; but} 
when the external crust became sufficiently rigid to oppose resistance to! 
the change of form, the alteration would take place per saltum at the} 
weakest points. This is probably worthy of the attention of those who have’ 
the necessary qualifications for discussing mathematically the difficult but’ 
intensely iuteresting subject—the physical causes of geological phenomena. 
To those who feel a difficulty in understanding how contraction towards 
the centre can produce upheavals from the centre, 1 reeommend the fol- 
lowing experiment. Fuse a bead of carbonate of soda in the blowpipe 
flame. Dip the bead into a little powder of silex and fuse agam. Watch’ 
the cooling through a magnifier. Conical hills start up and mountain- 
chains are formed as if by magic. The experiment may be repeated any} 
nuimber of times with the same bead, which proves that the elevations are 
not caused by escaping carbonic acid gas, but by the contraction of the ex 
ternal cooling surface on the internal fluid mass.—G. H. 
MammMatian REMAINS IN THE HampsHireE GRAVEL.—Sir,—In the num 

ber of your periodical for November last. p. 427, you were good enough tc 
publish a communication from me, from which it might be inferred that 
my inquiries for animal remains, in the gravel deposits of this neighbour- 
hood, had been fruitless. | 

I have since, however, by inquiring of gravel-diggers, been made ac- 
quainted with, and have to-day seen, a molar tooth of an elephant from the 
gravel at Swathling, which is a village about three miles east of this town 
This is the only instance of the kind in this neighbourhood with which 
am acquainted ; but I remember meeting somewhere with the mention 0} 
the existence of mammalian remains in the gravel at a locality at the bac 
of the Isle of Wight: perhaps you might be able to tell me if there ar¢ 
any other such fossil-bearing spots, in the gravel, recorded as existing i1 
the county of Hampshire ? | 

I was likewise shown to-day a bunch of sea(?) shells from the gravel 
also from the neighbourhood of Swathling, but from a different locality t 
where the first-mentioned fossil was found. W. T. Nicoxts. | 

Southampton, February 9, 1863. ! 

New Species oF Fish rrom THE Crac.—Dear Sir.—I believe tha 
up to the present time the remains of Placoid fish only have been found u 

be considered as parallel to A C B D; when | 

B bis equal to Cc. If these equals be taken |} 
from both terms of the ratio O B: O C that 

| 
torial diameter has a greater ratio to the} 
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e Red Crag of England. It is, therefore, a matter of importance to add 
h of any other groups to its fauna. A friend of mine received last year, 

rom Aldborough, in Suffolk, a hardened slab of crag, containing a portion 
f the vertebral column and fins of a fish, which certainly did not appear 
o belong to any of the forms before known. It was shown to Professor 
Tuxley, who affirmed that it was in too imperfect a state of preservation 
‘o warrant any decision as to its genus or species. Sir Philip Egerton 
ikewise saw the specimen, but would not venture to say more than Pro- 
essor Huxley. My friend then took his specimen to Dr. Giinter, of the 
Sritish Museum, who is intimately acquainted with recent species of 
ish; after a close examination of the specimen, he came to the conclusion 
hat, judging from the position and form of the fins, the fish to which they 
velonged was probably closely allied to the common cod (Gadus) ; but from 
he absence of any skull-bones, and its generally imperfect state of pre- 
ervation, it was impossible to speak with more certainty. I enclose you 
, sketch of the specimen, which measures nearly a foot in length. It is to 
ve hoped that geologists visiting the neighbourhood of Aldborough will 
‘ake the opportunity to make a close examination of the hardened slabs of 
vag, which are, I believe, abundantly scattered on some parts of the shore ; 
ind I trust that it will not be long before further specimens are obtained, 
vhich will throw more light upon the nature and affinities of the fish-re- 
nains in question. 

~ I should observe that there is no doubt as to the specimen being derived 
Yom Crag strata, as the block contains impressions of various well-known 
rag fossils; among others, I may mention Hmarginula fissura, which, I 
delieve, does not range lower than the Crag. Truly yours, HK. R. Lanxester. 

8, Savile Row, February 6, 1863. 

Furr Invetement near Norwicu.—Sir,—Though recent discoveries 
jjave made it difficult to say where geology ends and archeology begins, I 
}annot but feel that my present communication belongs rather to the 
jatter than the former branch of science; nevertheless, I shall be glad if 
|you can find a place for it in an early number of the ‘ Geologist.’ 
| I was walking, on Saturday, Jan. 18, 1862, from Norwich to Caistor, an 
/oxtensive Roman encampment about four miles south of the city, and ob- 
served, at various places on tie road, heaps of flints intended for road re- 

rs. They appeared to be of three kinds, or, more correctly, derived 
,| rom three sources, viz. :— 
,| Ast. Those recently extracted from the chalk of the district. 
.| 2nd. Those taken from the supracretaceous gravel-beds. 
8rd. Those which had been picked off the neighbouring fields, where 

they had been turned up by the plough or harrow. 
So far as I could judge, the three classes were kept separate, that is, 
jeach heap appeared to consist of one kind only. 
_ At about two miles and a half from Norwich my eye casually rested on 
flint, which I believed to be an ‘‘ implement,” lying on a small heap of 
the third kind; and, on stepping back, my first impression proved to be 
correct, as [ took up the ‘‘ implement” I now send you. 
J endeavoured to discover its “ trail,’ but without success. The workmen 

‘assured me they had never found anything of the kind in the gravel-beds, 
orindeed anywhere. The object was evidently new to them. They were 
of opinion that it had been “ ploughed up,” and picked off the ground with 
ther stones for road repairs. The Rev. Mr. Gunn subsequently informed 
me that it is the only specimen of its type which has been found in Norfolk. 
You will observe that it has several iron stains, especially at some of 

.|the edges and angles, and also that it has some slight traces of polish ; 

| 
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consequences and proofs, probably, of the treatment it has endured si 
its deposition. 

Mr. Evans, of Hemel Hempstead, to whom_I some time since submit 
it, has been so kind as to send me the following opinion respecting it : 

‘“‘T have examined it carefully, and the conclusion to which I arrive 
that it does not belong to the ‘ Drift period,’ but that it must be clas 
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Flint Implement from between Norwich and Caistor. 

among the implements of the so-called ‘Stone period.’ The general form 
is very much that of the ordinary stone ‘ celt,’ adapted for cutting at the 
broad end; a portion, however, of the edge has been broken or worn away. 
I am not sure whether there are not some traces of its having been ground 
on some parts of its surface. ' 

“‘ Judging from the appearance, I should say that the ‘celt’ had been 
lying upon or near the surface for a considerable time, in rather a sand 
soil. It seems to be altered superficially to a considerable depth, and the 
numerous rusty marks upon it testify to its having frequently been broug 
into contact with the plough and harrow, whose rude assaults its tou 
constitution has enabled it to withstand.’”’* 

* Extract of a letter from John Evans, Esq,, F.S.A., F.G.S., June 18th, 1862, 
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It seems desirable to place on record the discovery of specimens like the 
above, even though they may add nothing to the evidence on the question 
of human antiguity.—I am, yours, etc., Wm. PsnGELLY. 

Lamorna, Torquay. 

[The implement which I have drawn above, from the specimen kindly forwarded to 
me by Mr. Pengelly, appears to me to present the singular appearance of having been 
manufactured out of one of the large pointed implements of the Drift of the Amiens and 
Hoxne pattern. All the portion from a, d, 4, e, a, is smoothed by wear or friction, 
while the lines of fracture in the remaining portion, d, 4, e, c, d, are sharp and fresh, of 
suhsequent workmanship, but not of recent fabrication —Ep. GroL.] 

Mamwmattan Remains at Dutwicu.—lIn the 5th volume of the ‘ Geo- 
logist,’ page 302, Mr. A. Bott announced the discovery of the tooth of a 
mammalian animal from the Woolwich beds near Dulwich. 

Since the publication of that notice, Mr. Bott has kindly placed at my 
disposal a most accurate and beautiful photograph of the tooth in question. 
I regret very much that a careful examination of it does not permit me to 
decide with any certainty on the generic position of the animal to which it 
belonged. I consider the tooth in question to be a canine; and after a 
comparison between it and the Coryphodon of the Lower HKocene of Eng- 
land and France, think it highly probable that it may have belonged to 
that genus. The ideniification, however, of any species of herbivorous 
mammal by means of one solitary canine tooth is exceedingly to be de- 
precated.—C. Carter Braxe. 
Extent oF THE Drirt.—The low country in the east of England, north 

of the Thames, and all Wales, is more or less covered with drift; but the 
south of England, the Wealden area especially, and the country south of 
the Bristol Channel, is in general destitute of it, except at very low 
levels on and near the shore at Brighton, Selsey Bill, ete. On both sides 
of the valley’of the Firth, and inland over the whole of Scotland, there are 
humerous indications of glacial action, both in the older boulder-clay, 
gravel, and later boulder-clay and gravels that more or less cover the 
country, and in the frequent striation of the rocks visible where the drift 
has been freshly cleared. By the Firth Professor Ramsay has observed 
these striations to run roughly from east to west in the main line of the 
valley ; and north of the Grampian mountains, Professor Jamieson states 
that they generally follow the great slopes of the country on the east and 
west sides of the chief watershed. These striations, Professor Ramsay 
thinks, were probably formed at a time when the whole country was cased 
in ice, like the north of Greenland at the present day, and during the period 
in which the older boulder-clay was formed. This was afterwards sub- 
merged, and the younger drift deposited; and on the re-emergence of the 
land, a second set of glaciers, of smaller size, filled many of the valleys. 

From the great Laurentian chain to the banks of the Ohio, the central 
plains of North America are more or less covered with boulder-clay and 
drift, often several hundreds of feet in thickness. When removed, the rocks 
on which those deposits rest are found to be very generally grooved and 
striated; the striations running more or less from north to south. Ex- 
aniples are everywhere to be met with in that region; but these occur- 
rences have been more especially described near the Falls of Niagara, on 
the shores of the Hudson, the eastern flanks of the Catskill Mountains, 
and along the side of the escarpment from north to south up to the high 
minor gorge that traverses the range from east to west; and by Mountain 
House, nearly 3000 feet above the sea, the striations bend round and cross 
the watershed, as if, according to Professor Ramsay, when the land was 
submerged to a certain level, the ice, previously grating along the side of 
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the escarpment, had found a passage to the west, through what is now an 
upland valley. 

Bone-Cave at Cern, FLintsHrre.—Cefn Cave was first explored by 
the Rev. Edward Stanley, late Bishop of Norwich, in 1832. It lies in the 
carboniferous limestone of Denbighshire, near St. Asaph, in the Vale of 
Cyffredan, on the west side of the Vale of Ebwy. It is on the side and 
near the top of a steep escarpment overlooking the river. Most of the 
bones were probably dragged in by beasts of prey, of which it served as 
the den; others may have dropped in through cracks in the roof. The 
following species, named by Dr. Falconer, have been observed; many of 
these were in the possession of Lieut.-Colonel Watkins Wynne, on whose 
property the cave lies:—EHlephas antiquus, Rhinoceros hemitechus, Rhi- 
noceros tichorinus, Hippopotamus major, Bos, Cervus, ete. No human 
remains have been found in it, but human bones have been found at a 
lower levei in the base of the same escarpment. In the Vale of Clwyd 
there is much stratified drift, with ice-scratched boulders and sea-shells ; 
and Professor Ramsay says the cave has clearly been submerged during 
the glacial or drift period, as he and Dr. Falconer have found fragments 
of cockles and other marine shells in the clay, and amongst the gravel and 
stones with which it is filled. 

Peat Sanpstonze.—Dr. Mega states, in ‘ Hameberg’s Journal,’ that 
there occurs in the heaths of Hannover (America) a kind of moss-bed pan, 

’ which consists of sand cemented by peat; though, on account of its colour, 
it is generally thought to be either bog-iron or iron-sandstone. It is 
formed by the evaporation of bog-water from a nearly pure quartz sand. 
The grains of sand first aequire a yellow, then a brown, and finally a dark 
brown or black colour. When the peat solution evaporates, the peat is 
left in a form no longer soluble in water. It gradually fills up the inter- 
stices of the sand, and makes an impenetrable mass possessing a good de- 
gree of hardness and tenacity. When this peat sandstone is placed in 
ammonia a dark solution of humic acid is obtained, and nothing but white 
sand remains. 

Copper Acgr or America.— M. Morlot has drawn attention to this topic. 
He says:—Some more light seems to be thrown on the date of the 
** Copper Age” by the fact recorded in Schooleraft’s ‘ Indian Tribes’ (vol. i. 
p. 133). Twelve miles from Dundas, Canada West, there were discovered, 
about 1837, extensive ossuaries, and among the bones were found amulets of 
the red pipestone of Coteau des Prairies (Minnesota), copper bracelets lke 
those of the old graves in the West, a Pyrula spirata and a P. perversa, 
both from the Gulf of Mexico, four antique pipes used without stems, and 
corresponding with an antique pipe from an ancient grave at Thunder Bay, 
Michigan, a worked gorget of sea-shell, with red nacre and shell-beads of 
the same kind as those said to have been found in the gigantic mound of 
Grave Creek, Virginia. All this goes to characterize the ossuaries of 
Beverley as belonging to the time of the mound-builders—that is, of the 
“Copper Age.” But these ossuaries have also, yielded some beads and 
baldries of glass and coloured enamel (figured by Schooleraft, pl. xxiv. and 
xxv.). This find is not single in its kind, for according to Schoolcraft 
(‘Lead Mines of Missouri,’ 2nd part, 1819), beads agreeing completely 
with those of Beverley were found in 1817 in antique Indian graves, at 
Hamburg, Erie county, New York. Schoolcraft distinctly points out the 
beads as of European origin. This M. Morlot thinks unquestionable, as 
the native industry of America never produced glass or enamel; and he 
further states that similar beads have been obtained in Sweden, and Den- 
mark, and Germany. These beads are not, according to Minutoli’s paper 
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‘On the Stained Glass of the Ancients’ (Berlin, 1836), of Roman origin, 
and are found in old Etruscan graves ; also in Egypt, where they may 
have been manufactured at Alexandria before the Christian era, perhaps 

as far back as the olden times of the Phenicians, who were celebrated for 
their glass-ware as well as for their commerce and their extensive navigation. 
The discovery of America by the Pheenicians has been strongly suspected 
by many, and it would account, in M. Morlot’s opinion, in a very natural 
manner for the tradition of the Atlantis. The fact is in itself, he thinks, 
far from improbable, when we reflect that long before the Christian era 
the Alexandrian astronomers knew the earth to be round, and that one of 
them, Eratosthenes (third century before Christ), calculated the circum- 
ference of the earth with a surprising degree of accuracy. The find at 
Beverley, ther, goes to show, M. Morlot conceives, that a given moment 
of the American ‘‘ Copper Age” coincided with a given moment of that 
European civilization to which the enamelled beads belonged and which 
could hardly reach lower down than the Christian era, while it appears to 
go as far back as five or even ten centuries earlier. Of course, it is not to 
be understood that the American “Copper Age” was wholly parallel 
with the Pheenician period. It may have begun sooner, and may have 
lasted later; but, if this view be correct, there is thus, by indirect means, 
a chronological determination for the North American ‘‘ Copper Age,” 
far from precise, but which further discoveries will correct. 
ARGYLLITE.—A new mineral under this name was described in a late 

number of Newton’s ‘ London Journal of Arts,’ by Mr. Lewis Thompson. 
For some years past, a nickel mine has been worked on the estate of the 
Duke of Argyle, at Inverary, and from time to time borings have been 
made to discover the extent of the vein, and, from amongst the different 
kinds of minerals thus obtained, one sample was found by the Duke to 
possess the power of reflecting light. The mineral was found in very 
small quantities, but curiosity being excited to know what it was, a por- 
tion was sent to Mr. Thompson for analysis. He asserts it to be a com- 
pound of lead, vanadium, and sulphur—a combination that he says has 
never before been noticed. The crystals are very small, and by micro- 
scopic examination were found to be 12-sided, or dodecahedrons. ‘This 
discovery recalled to Mr. Thompson’s recollection a peculiar kind of 
copper-ore he had obtained many years ago from near Fowey, in Cornwall. 
This ore had always to be melted by itself in Swansea, and the copper ob- 
tained from it could not be rolled in sheets. The cause of this was not 
examined into at that time; but as the ore contained well-formed crystals, 
resembling galena mixed with copper, Mr. Thompson suspected it might 
be the same kind of ore as that obtained at Inverary. Specimens of this 
Fowey ore have now been subjected to careful analysis, and found to con- 
tain—lead, 60°8; vanadium, 20°5; sulphur, 18°7—=100. The specific gra- 
vity is 6:04; the colour a dark lead-grey, with considerable lustre. The 
form of the crystal is a rhombic dodecahedron. Before the blowpipe it de- 
erepitates slightly ; with borax it yields a beautiful bluish-green bead in 
the reducing flame. It is acted upon by boiling nitric acid, and affords a 
bright blue solution. Very small quantities have as yet been obtained, 
but mineralogists may now be led to search for larger deposits, which, if 
obtained, will prove valuable to the owners of the mines. Vanadium forms 
a beautiful dark-blue colour on silk with tanno-gallic acid, which is stated 
to be very permanent; but no sufficient supply of this metal has yet been 
obtained for its commercial use. 
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The Land and Freshwater Mollusks indigenous to, or naturalized in, the 
British Isles. By Lovell Reeve, F.L.S. London: Reeve and Co. 1863. 

One thing must be admitted of Mr. Reeve’s books: they are always 
got out with great care and taste. The volume before us is another ex- 
ample, and is, typographically, and in size, paper, and illustrations, the beau 
tdéal of what such a book should be. It is of most handy and convenient 
size, clearly printed, and illustrated with very characteristically and very 

. nicely executed woodcuts. The matter is also good—we need scarcely say 
that of Mr. Reeve’s conchological labours—and very conveniently arranged. 
First, is an Alphabetical List of Species, then a Systematic List, followed 
by an Analytical Key, displaying at a glance the natural groups into fami- 
lies and genera, and the characteristic features of each species. A map of 
both hemispheres shows the boundaries of the Caucasian province, over 
which the British species range, and the position of this area in respect to 
other areas, and the general terrestrial system. Of the brvad, general 
divisions of molluscan distribution, Mr. Reeve recognizes in the eastern 
hemisphere the following provinces :—the Caucasian, the West African, 
South African, Malagan, Australian; in the western hemisphere—the 
North American, Columbian, Brazilian, Bolivian, and Chilian provinces. 
After a brief description of the appearance, condition, and extent of the 
British fauna, we pass on to some 240 pages of descriptive matter, giving 
the accepted names of each species, its synonyms, and its characters and 
habitats. 

So important as fossil shells are in the paleontological history of the 
earth’s past states, a good work like the present, on British shells, cannot 
fail to be of service to the geologist. Other books, such as Hanley and 
Forbes’s ‘ British Mollusca,’ exist, but such an elaborate and costly work is 
much beyond the attainments of ordinary students; while Mr. Reeve's 
less pretentious and inexpensive book contains all essential information. 
It is by the practical study of British shells that those British geologists 
who are not travellers must obtain their knowledge for the comparison of . 
fossil mollusks, and the comprehension of the probable conditions of their 
ancient existence. The concluding chapter of Mr. Reeve’s book, ‘‘ On the 
Distribution and Origin of Species,” will be read, however, by the practical 
geologist and naturalist with much interest. We all remember the late 
Edward Forbes’s theories of Centres of Creation, and how fully the idea of 
species taking their origin each from a single pair, the progeny of which 
spread around and around the birthplace of its progenitors into wider and 
wider geographical areas, was accordant with popular notions. Mr. Reeve 
takes a very opposite view, and pleads for a plurality of originating in- 
dividuals on the following important grounds :—Firstly, that land species, 
with greater facilities of migration than freshwater, are less widely and 
evenly diffused; secondly, that land and freshwater species of opposite 
hemispheres are not always representative, but sometimes identical; and, 
thirdly, that the range of land and freshwater species over areas or zoolo- 
gical provinces indicated by uniformity of type, is not arrested by the in- 
tervention of seas. 

The following extract will suffice to show the important bearing of this 
chapter on geological science :—‘* The doctrine of the migration of all the 
individuals of a species from a single parent (or pair) involves the con- 
clusion, that species permanent, as I think, in their character, and immu- 
table, diminish in number in their march from the specific centre of a pro- 
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vince towards its confines. Out of the many hundreds of land-mollusks 

reached the British Isles; of which thirty-five stop short of Scotland, and 

: 

nineteen in Ireland. Their progress northwards, it may be argued, is 
arrested, to a great extent, by a change of climate, and in all directions by 
foes, by mountain-barriers, by rivers, and by other physical and unknown 
causes. It will readily be conceded that land-species have greater facilities 
of locomotion than freshwater species especially inhabiting stagnant ponds 
and ditches; and it should follow, according to the doctrine of migration, 
that the further off freshwater species are from the specific centre of a pro-. 
vince, the more diminished in number than land-species they would be. 
The very contrary is the fact; out of five hundred and sixty species of 
Helix inhabiting the Caucasian province, a very large proportion of which 
are assembled at its specific centre, we have but twenty-four in Britain, of 
which only eleven range throughout. The disproportion in the number of 

 Clausilia is larger still. This genus is especially populous at its specific 
centre. Between two and three hundred species inhabit Austria and 
Hungary, yet we have but four in Britain, of which only one ranges 
throughout. Let us now turn to the sluggish mud-dwelling Lymnzacea of 
the ponds and ditches of the province. There are not six species, it may 
be safely stated, in all Europe more than there are in Britain. They have 
no particular centre of creation. There is no evidence to show whether 
the alleged primogenitors of our British species were created in Siberia, 
Hungary, or Thibet. There is scarcely any variation, either in the form 
or number of the species in those remote localities.” 

The other topics are equally well discussed, and valuable facts brought to 
bear upon them ; and altogether, although the arguments are very concisely 
stated, we have very valuable considerations very lucidly put. A complete 
bibliographical list and an excellent index complete this useful volume, which 
a doubtless, and deservedly, find a proper place in most naturalists’ 
ibraries. 

—_—— ——— 

Year Book of Facts, 1863. By John Timbs, F.S.A. 
London: Lockwood and Co. 1863. 

Every year Mr. Timbs issues, and we receive, a ‘ Book of Facts.’ These 
are not, however, Mr. Timbs’s facts, but the property of numerous people. 
The book is, as is well known, a series of cuttings from various publica- 
tions, but not the less a useful book that it is composed of the “ pickings” 
of wise men’s brains. If we cannot always depend on the judgment and 
knowledge of the compiler, as displayed in his selections, or if we should 
think him a little too much attached to certain publications, and a little 
oblivious of or antagonistic towards others, he at least is not altogether un- 
amicable, for he shows his partiality by naming and praising his favourites, 
and with respect to the rest, merely uses their matter, and consigns to 
oblivion their names and their fames. In the present volume the materials 
are beyond the average value of Mr. Timbs’s former year-books ; and be- 
sides the section devoted specially to Geology, there are scattered articles 
in various other portions interesting to geologists, such as the “ origin of 
petroleum,” ‘‘ machine for cutting coal worked by compressed air,” ‘* Ran- 
some’s artificial stone,” coal ‘and iron of South Yorkshire,” “ artesian 
wells,” “ secular cooling of the earth,” and “ the relations between earth- 
quakes and magnetic disturbances.” 
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Evidence as to Man’s Place in Nature. By Prof. Huxley, F.R.S. 
8vo. Williams and Norgate. 1863. 

This work, which to biological inquirers who take an interest in the - 
supreme question of Anthropological science—the origin of man, and the 
probability of his derivation from an inferior form—will prove a source of 
the deepest possible study and examination, is now published. It has so 
many points of similarity with the volume of Sir Charles Lyell on a cog- 
nate subject, that we shall prefer to discuss in a future number the whole 
question of man’s antiquity. In the meanwhile we select a few of the 
passages by which Prof. Huxley advocates those conclusions to which he 
has been led during the past few years. 

The work is divided into three essays: 1, the Natural History of the 
Man-like Apes; 2, the Relation of Man to the Lower Amimals; 3, the 
Fossil Remains of Man. As the criticism of the first two essays does not 
fall within the sphere of the ‘ Geologist,’ we shall confine our remarks to 
the third essay. 

It was Prof. Huxley’s object ‘‘ to show, in the preceding essay, that the 
Anthropini, or man family, form a very well-defined group of the Pri- 
mates, between which and the immediately following family, the Catarhini, 
there is in the existing world the same entire absence of any transitional 
form or connecting link, as between the Cutarhini and Platyrhini.” 

He confines himself in his remarks to the consideration of the skulls 
from Engis and the Neanderthal, and endorses the conclusion of Sir 
Charles Lyell, that the former ‘‘ belonged to a contemporary of the mammoth 
(#. primigenius) and of the woolly rhinoceros (R. tichorhinus), with the 
bones of which it was found associated ;”’ and that the Neanderthal skull is 
of great, though uncertain antiquity. Whatever may be the geological age of 
the latter skull, he conceives it is quite safe (on the ordinary principles of 
paleontological reasoning), to assume that the former takes us to, at least, 
the “further side of the vague biological limit, which separates the present 
geological epoch from that which immediately preceded it. And there 
ean be no doubt that the physical geography of Europe has changed won- 
derfully since the bones of men and mammoths, hyenas, and rhinoceroses 
were washed pell-mell into the cave of Engis.”’ 

The description of the discovery of the Engis bones by Dr. Schmerling, 
as well as Prof. Huxley’s notes thereon, follow. With respect to the 
Neanderthal skeleton, Prof. Busk’s translation of Schaaffhausen is quoted 
at length. In Prof. Huxley’s original observations he describes two beau- 
tiful photographs which he had received from Dr. Fuhlrott, the first of 
which demonstrates the great extension of the thickened supraciliary ridges 
beyond the cerebral cavity, and exhibits the wide openings of the frontal 
sinuses upon the inferior surface of the frontal part of the skull, into which, 
according to Fuhlrott, a probe may be introduced to the depth of an inch; 
and the second “ exhibits the edge and the interior of the posterior, or 
occipital part of the skull, and shows very clearly the two depressions for 
the lateral sinuses, sweeping inwards towards the middle line of the roof 
of the skull, to form the longitudinal sinus.” Prof. Huxley concludes that 
the posterior lobe of the brain of the Neanderthal man was exceedingly 
flattened and depressed, and that the posterior cerebral lobes must have 
projected considerably beyond the cerebellum. 

After dilating at length on the varied forms of the human cranium, on 
which Prof. Huxley offers some most valuable remarks, he arrives at the 
conclusion that no comparison of “ crania is worth very much that is not 
founded upon the establishment of a relatively fixed base-line, to which the 
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measurements in all cases must be referred,” such base-line being drawn 
through the centres of the basioccipital, basisphenoid, and presphenoid 
bones respectively. Examples are given of this mode of comparison. 

Professor Huxley, we think rightly, declines to decide whether the Engis 
and Neanderthal skulls were more or less prognathous than the lower ex- 
isting races of man, and turning to the Engis skull, he says, “I can find no 
character in the remains of that cranium which, if it were a recent skull, 
would give any trustworthy clue as to the race to which it might apper- 
tain. Its contours and measurements agree very well with those of some 
Australian skulls which I have examined, and especially has it a tendency 
towards that occipital flattening, to the great extent of which, in some 
Australian skulls, I have alluded. But all Australian skulls do not present 
this flattening, and the supraciliary ridge of the Engis skull is quite unlike 
that of the typical Australian. On the other hand, its measurements agree 
equally well with those of some European skulls, and assuredly, there is 
no mark of degradation about any part of its structure. It is, in fact, a 
fair average human skull, which might have belonged to a philosopher, or 
might have contained the thoughtless brains of a savage.” 

* The case of the Neanderthal skull is very different. Under whatever 
aspect we view this cranium, whether we regard its vertical depression, 
the enormous thickness of its supraciliary ridge, its sloping occiput, or its 
long and straight squamosal suture, we meet with apelike characters, 
stamping it as the most pithecoid of human crania yet discovered. But 
Professor Schaaffhausen states that the cranium, in its present condition, 
holds 103324 cubic centimetres of water, or about 63 cubic inches, and as 
the entire skull could hardly have held less than an additional 12 cubic 
inches, its capacity may be estimated as about 75 cubic inches, which is 
the average capacity given by Morton for Polynesian and Hottentot skulls. 
So large a mass of brain as this would alone suggest that the pithecoid 
tendencies, indicated by this skull, did not extend deep into the organiza- 
tion, and this conclusion is borne out by the dimensions of the other bones 
of the skeleton, given by Professor Schaaffhausen, which show that the 
absolute height and relative proportions of the limbs were quite those of a 
European of middle stature. The bones are indeed shorter, but this, and 
the great development of the muscular ridges noted by Dr. Schaaffhausen 
are characters to be expected in savages. The Patagonians, exposed with- 
out shelter or protection to a climate possibly not very dissimilar from 
that of Europe at the time during which the Neanderthal man lived, are 
remarkable for the stoutness of their limb bones. In no sense, then, can 
the Neanderthal bones be regarded as the remains of a human being inter- 
mediate between man and the apes. At most, they demonstrate the ex- 
istence of a man whose skull may be said to revert somewhat towards the 
pithecoid type, just as a Carrier, or a Pouter, or a Tumbler, may some- 
times put on the plumage of its primitive stock, the Columba livia. And 
indeed, though truly the most pithecoid of known human skulls, the Nean- 
derthal cranium is by no means so isolated as it appears to be at first, but 
forms in reality the extreme term of a series leading gradually from it to 
the highest and best developed of human crania. One the one hand, it is 
closely approached by the flattened Australian skulls of which I have 
spoken, from which other Australian forms lead us gradually up to skulls 
having very much the type of the Engis cranium ; and on the other hand, 
‘It is even more closely aflined to the skulls of certain ancient people who 
inhabited Denmark during the ‘stone period,’ and were probably either 
contemporaneous with or later than the makers of the ‘refuse heaps’ or 
‘Kjokkenméddings’ of that country. The correspondence between the 
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longitudinal contour of the Neanderthal skull and that of some of those 
skulls from the twmuli at Borreby, very accurate drawings of which have 
been made by Mr. Busk, is very close. The occiput is quite as retreating, 
the supraciliary arches are nearly as prominent, and the skull is as low. 
Furthermore, the Borreby skull resembles the Neanderthal form more 
closely than any of the Australian skulls do, by the much more rapid re- 
trocession of the forehead; on the other hand, the Borreby skulls are all 
somewhat broader, in proportion to their length, than the Neanderthal 
skull, while some attain that proportion of breadth to length (80: LOO) 
which constitutes brachycephaly.” 

“In conclusion, I may say that the fossil remains of man hitherto dis- 
covered do not seem to me to take us appreciably nearer to that lower pi- 
thecoid form, by the modification of which he has probably become what 
he is. And considering what is now known of the most ancient races of 
men,—seeing that they fashioned flint axes, and flint knives, and bone 
skewers, of much the same pattern as those fabricated by the lowest 
savages at the present day, and that we have every reason to believe the 
habits and modes of living of such people to have remained the same from 
the time of the mammoth and the tichorhine rhinoceros till now,—I do not 
know that this result is other than might be expected.” 

“Where, then, must we look for primeval man? Was the oldest 
Homo sapiens pliocene or miocene, or yet more ancient? In still older 
strata, do the fossilized bones of an ape more anthropoid, ocr a man more 
pithecoid, than any yet known, await the researches of some unborn pale- 
ontologist ? 
“Time will show. But in the meanwhile, if any form of the doctrine of 

progressive development is correct, we must extend by long epochs the 
most liberal estimate that has yet been made of the antiquity of man.” 

Such are a few of the more interesting passages which we have selected 
from Professor Huxley’s work. The subject has been discussed in the 
‘Geologist’ frequently during the last two years,* and we have no doubt 
that the publication of Professor Huxley’s work, although it appears late 
in the month of February, will not fail to arouse the attention of geologists 
and anthropologists. 

* Vol. iv. (1861), p. 396; vol. v. (1862), pp. 187, 201, 205, 303, 313, 314, 424, ete. 
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THE PARALLEL ROADS OF GLEN ROY. 

By tHe Epitor. 

On each side of a long, hollow, deep valley, bounded by dark and 
lofty mountains, at elevations respectively of 1266, 1188, and 980 feet, 

three strong lines are traced on the mountain-sides, parallel to each 
other and to the horizon, and at levels exactly corresponding on the 
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Fig. ].—Map of the Glen Roy district. a@a', probable glacier-barrier; 41, Meal Roy, 
battle of the Macintoshes and Macdonalds ; f, Glen Fintec ; z, Glen Gastric; ¢, Glen 
Turit, The white lines indicate the “ Parallel Roads.” 

opposite slopes,—so extraordinary in their appearance as to impress 
the most unphilosophical and incurious spectator. 

These singular and solitary phenomena, although long known and 
celebrated by the Highlanders of that wild region as the traditional 
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works of their great ancestors, remained unnoticed by science and 
the world at large, until that indefatigable disturber of hidden 
mysteries, animals, and antiquities, the tourist Pennant, published in 

1769 a short account of Glen Roy, in his‘ Tour through England, 

Wales, and Scotland.’ 

A second description appeared in the ‘Statistical Survey of Scot- 
land,’ in 1793. 

The subject was next taken up by Macculloch, who published an 
admirable paper, illustrated with views, maps, and sections, in the 

Transactions of the Geological Society for 1817. “So rarely,” he 

remarks, “does nature present us in her larger features with artifi- 
cial forms or with the semblance of mathematical exactness, that no 

conviction of the contrary can divest the spectator of the feeling 

that he is contemplating a work of art,—a work, of which the gigantic 
dimensions and bold features appear to surpass the efforts of mortal 

powers. We cannot wonder therefore that the solitary and poetical 
Highlanders, educated under mountain storms, and hourly conversant 

with the sublime appearances of nature, should attribute to the ideal 
and gigantic beings of former days, a work which, scorning the mimic 
efforts of the present race, marches over the mountain and the valley, 

holding its undeviating course over the impassable crag and the de- 

stroying torrent.’ But however convinced the Highlander may be 

that these “parallel roads,’ as they are called, were the works of 
Fingal and the heroes of his age, philosophers hold different opinions 
respecting them, and different opinions indeed they are that they them- 

selves do hold. One attributes them to water, another to ice, and 

another to a cataclysmal wave surging and resurging over the Scotch 
mountains from the Atlantic. The matter was a disputed one amongst 
philosophers when Macculloch wrote, six-and-forty years ago ; and just 
as he reviewed what others had thought before him, and added far 
better information of his own, so Mr. Jameson (the newly appointed 
lecturer on Agriculture in the University of Aberdeen) has recently 
investigated these natural curiosities afresh, and added much and 
most valuable information of his own. 

Macculloch’s description of the Glen Roy district and the “ parallel 
roads” is very intelligible, and his suggestion that the latter were 
water-formed by standing water, was undoubtedly right, although the 
science of geology was not then sufficiently advanced for him to work 
out the whole subject to its issue. What he saw however he faith- 
fully described. He begins with the source of the river, “ or rather 

| 
| 
; 
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at the commencement of the valley, since the rivers, which form the 
Roy, rise in mountain-torrents, forming a junction in the middle of 
the valley.” A low hill of granite skirts the boundary between the 

source of the Spey and the valley of the Roy. At the foot of this 
hill, in slightly elevated boggy plains, is found Loch Spey, the water 

from which, by a declivity for some time scarcely perceptible, runs 

eastward through Badenoch to fall into the Moray Firth. The 
western end of the boggy plain stretches for a few hundred yards be- 
yond the head of Loch Spey, and then descends by a sudden step 
into the upper valley of Glen Roy. This valley is of oval form, 
about four miles in length, and one or more in breadth, being 
bounded on opposite sides by very high mountains. From these 
descend two streams, which unite about the middle of the valley to 

form the Roy. From this junction the water flows with a moderate 
velocity for the space of two miles, when the Glen suddenly contracts 
and terminates in a rocky hill of low elevation. The water, forcing 
its way for. some distance through a narrow pass between approach- 

ing rocks, enters a second glen—the lower Glen Roy. It is in this 

latter that the “roads” are chiefly seen; nor on entering the upper 
from the lower glen would it be suspected that any similar appear- 

ances existed in it.. A line however may be observed on the glen-side 
extending from the junction, which forms the Roy along the face 
of a low hill towards the elevation in which Loch Spey lies. “A 
careful examination of this line by spirit-level shows it to consist of 
a level narrow terrace, which, if prolonged eastward, would cut the 

perpendicular above Loch Spey, and if continued westward, would 
meet the summit of the flat rock that forms the division between the 

— 
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Fig. 2.—Section of Glen Roy, showing the contour and the levels of the three 
** parallel roads,” 1, 2, 3. 

higher and lower Glen Roy.’ This summit is on a level with the 
uppermost of the lines in the lower glen, the terrace being in fact a 
prolongation of that line. No other terrace or line is found in the 
upper valley. ... Wherever the natural rock comes to light, these 
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marks or lines are least discernible, being of much smaller dimen- 
sions, and having a much greater conformity with the natural slopes 
of the hill. Whatever loose matter occurs here consists of large 
fragments from the hills above; the natural rock projects in many 

parts of the lines so as to interrupt them, or they are wanting when- 
ever a solid mass of rock occurs in their course. Independently of 

the principal lines, short indistinct traces of others are to be met with. 
Proceeding down the glen, a river enters on the left, equal in size to 
the Roy, and falling into it by a cascade over a rocky bed. Here a 
large series of terraces are found, forming a large terre-plein at top of 
this lower glen. These terraces are of different levels, as may be 
seen in the section and view accompanying this paper. The highest 

of these is on a level with the third principal “road.” Successive 
stages of terraces descend to the bed of the river, the bottom of the 
glen being an alluvial flat. The general breadth of the “roads” is 
about sixty feet. Two glens, Glen Turit and Glen Fintec, open into 
Glen Roy, and on the sides of these “roads” are also seen. It is 

near the opening to Glen Turit, that the third or lowermost line is 
first seen. The following heights are given with others, by Macculloch, 
approximately by barometric measurements :— 

Upper line (“ parallel road”) of Glen Roy above the Western Sea at Loch Eil . 1262 
Above the German Sea. . . ci wld SL DUN Sa 

Lowest line of Glen Roy above the Wasicen Sea oad. et GR? 

Upper line above land at Loch Oith ... 2 6) o..0/{ wy & jd a 

Lowest line above land af Loich Oich .)... 4, « so. 4 58 ks oe 

Upper line above the second in Glen Roy . .. ss 2 =» a s + os) «pp 

Second line above the lowest in Glen Roy. . . ts 3 ae nn 

Upper line of Glen Roy above the junction of the Roy iy Speail oS 

Lowest line of Glen Roy above the junction of the Roy and Spean . . . «. «. 638 

Dpper line of Glen Roy above Loch Spey . . . . ¢ «+s s 6 as) nn 

Upper line of Glen Gloy above the Western Sea oe 4s dnsle > iy wa 

Difference above highest of Glen Roy . . . . . ae 
Bottom of Glen Roy at upper end above its bottom at this ‘adhe of the Roy aa 

Spean, or its declivity . . es 6 lid Sees nnn 

Height of Loch Spey above the ions Sea ee We ed ste ee 

On the left bank of the Spean, near the junction of the Roy, a line 
is visible, corresponding to the lowermost line of Glen Roy. Jt runs 
about three or four miles, but no corresponding line is found on 
the right bank on the Spean. It finally disappears opposite to 
Teindrish, where the valley is so wide that the opposite lines are four 
miles asunder. Glen Turit is at so great an elevation where it enters 
Glen Roy, as to exclude the two lower lines; but forms a connection 
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between Glen Roy and Glen Gloy, rising between the two and dis- 
_ charging its waters on both sides. It is important, Macculloch con- 

} tinues, to notice that although the opposite sides of Glen Turit are 

} yery little dissimilar either in shape or composition, they do not 
equally exhibit equal traces of the “ roads.” 

Glen Roy itself opens by a wide mouth, varying from five to seven 
miles, into the great valley which stretches from the northern to the 
western sea; the whole of this space is uneven and hilly. Applying 
the spirit-level to a great many points, Macculloch found them inferior 
to the lowest “road” of Glen Roy, with one or two exceptions. The 
opening of Glen Gloy is narrow. By a comparison of heights, 
Macculloch found that Loch Laggan to the east is depressed 369 feet 
below Loch Spey, and 432 feet below the uppermost “road” of Glen 
Roy. Supposing therefore that the water stood at the highest eleva- 

tion in Glen Roy in the present state of the earth “it would run into 
_ the Spey not only by the channel of Loch Spey, but by that of Loch 

Laggan also.” For these singular roads, Macculloch offered (1817) 
the ingenious solution that they had been formed by the waves, or 
littoral action of standing water. “The absolute water-level,” he 

_ says, “ which is found to exist between the corresponding lines both 
in Glen Roy and in those valleys which communicate with it, admits 
of a ready solution on the supposition that a lake once occupied this 

} set of valleys; nor can it be explained on any other. As a free 

communication in one direction at least still exists among them, it 
_ would even now be easy to imagine the water replaced in the same 
Bpituation ; the difficulty of confining it will be u subject for future 
f consideration. If, however, a lake be considered the cause, it is plain 
that the dines in question were once the shores of the lake; and it 
equally follows that it had existed at three different elev ations and 
that the relative depths of these three accumulations of water may be 
measured by the relative vertical distances of these three lines from 
the bottom of the valley. Thus the nature of the retaining obstacles 

| becomes more complicated, and adds materially to the difficulties.” 
Having compared all the appearances of Glen Roy with those 

- which are found in existing lakes, and considered the probable changes 
| which the drainage of such lakes would effect on these containing- 

alleys, he proceeds to point out the difficulties with which even this 
_ hypothesis is encumbered. 
“Tt has been seen,” he says, “ that considerable deficiencies may be 

observed in the courses of the ‘lines,’ as well in Glen Roy itself as in 
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the neighbouring glens. Some of these anomalies indeed assist in 
proving the probability of the hypothesis; . .. the remainder, yet un- 
accounted for, may perhaps be explained hereafter. . . . One short 
‘line’ only is found in the upper valley of Glen Roy; yet all the 
sides exhibit a general equality of slope, form, and texture ; nor is any 
side more than another, subject to the action of a visible wasting 
cause. A great deficiency of the whole of the ‘lines’ occurs also to- 
wards the bottom of lower Glen Roy, and many partial ones in other 
places. Of these, some evidently arise from the rocky nature of the 
margin; and others may perhaps be the consequence of the coinci- 
dence between the slope of the hill and the slope of the supposed 
shore. But these causes will not account for them all; nor are there 

sufficient marks of the action of posterior waste to explain them. 
The anomalies of Glen Roy and Glen Spean in particular . . . seem at 
present to baffle all explanation, and in this unsatisfactory state must 
the argument remain. It were well if there were not further diffi- 

culties to encounter in adopting this hypothesis, but it is necessary 
to enumerate them... . As the level of the upper ‘line’ of Glen Roy 
is higher than those of many valleys which would at present afford 
passage to the supposed waters of Glen Roy “into the sea, it follows 
that water could not now stand at that level unless these apertures 
were obstructed to at least a higher elevation. The determination 

of the position of these imaginary barriers is consequently the next 

point to be considered ; as well as that of their number, since possibly 
two of these openings might be closed by a single obstruction.” . . « 
“The uppermost one is of such a height that the water standing at 
that level would now flow out by Loch Spey and Loch Laggan, through 
the valley of the Spey, into the eastern, and by Loch Eil, Loch Sheil, 
and Loch Ness into the western sea. The two lower ‘lines’ lying 
below the barriers of Loch Spey aud Loch Laggan, it would, under 

similar circumstances, find its way through the three latter openings 
only. The condition of the surrounding land must therefore have 
so far differed at that time from its present state, that various dams 
or barriers must have existed in the course of these openings. . . . The 
conditions of the present barriers existing at the source of Loch Spey 
and to the east of Loch Laggan, are such as to give no reason to ima- 
gine that they have once been higher. . . . By the removal of the sup- 
posed barriers to a point below Dalchully, one obstruction would. . 
answer ... the purpose of confining the waters in this direction. If 
this were a mass of alluvial matter occupying the strath in which the 
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junction of the Spey and the Truim takes place, it is not difficult to 
conceive that it was worn down by the action of the waters of the Spey, 

causing the drainage of the highest level in Glen Roy ; or else after 
that drainage had taken place by the failure of some other barriers. 
The flow of the Spey and the Roy would then follow the directions of 
the intermediate ground, and the present courses of these rivers, as far 

as they were then free, would be established. If we now turn to the 
western side of Glen Roy, and examine the elevation and direction of 
the ground at its junction with the vale of the Lochy, we shall see 
that both Glen Roy and Glen Spean bear one common water-mark or 
‘line,’ and unite in one common wide valley before they join the yale 

of the Lochy. The imaginary barrier must therefore be removed at 
least to that part of this valley where the ‘lines’ terminate, which 
is to a point beyond Teindrish. ... But the form of this ground and 
the gradual dilation of the valley into that of the Lochy is such that 
no barrier could have existed here without occupying the whole of the 
present valley of the Lochy.”” Macculloch therefore proposes to re- 
move this barrier to an indefinitely distant point towards the sea. 

“Tf... Glen Gloy was dammed by a barrier of its own, indepen- 
dently of that which occupied ... the common opening of Glen Roy 
and Glen Spean, we multiply our difficulties without necessity. A 
continuous lake must therefore be supposed to have existed among 
the present valleys of the Roy, the Spean, the Gloy, and Loch Lochy, 
independently of a portion of Strathspey.’ Macculloch then gives 

a map of the quantity of water he presumes under these circum- 
stances must have occupied the surrounding country, but the po- 
sitions he assigns to the barriers, and the condition he depicts for the 
country, are not entirely such as the glacier theory, hereafter to be 

noticed, will require. A considerable portion of Glen Lochy must 
therefore, he thinks, have formed a part of this common lake, and al- 

though he cannot determine its boundary in this direction, it must, 
according to his views, have extended at least to the north of the 

opening of Glen Gloy. But that valley opening into what would 
have been the middle of this Jake, and being constantly diminished 
from the deposit of alluvial matter from the streams, while the per- 
manence of the ‘lines’ upon the hills shows that they have under- 
gone no violent changes, Macculloch does not incline to put any bar- 
rier there. If he attempts the great Caledonian valley, he gets en- 
tangled in a series of similar difficulties ; in short, he does not find it 
possible to “fix upon a point which shall satisfy the requisite condi- 
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tions.” He then tries the lower end of Loch Lochy, which terminates _ 
in a wide alluvial plain; and urges that if any probable place can be © 

selected here for the barrier, it is “at the narrowest part of the open- 
ing which lies at Fort William, between the skirts of the range below — 
Ben Nevis and the opposite heights of Ard Gowar.” He then refers 
necessarily to the other free opening which exists for the supposed 4 
lake through Loch Shiel and Loch Moidart. Another barrier must — 
therefore be interposed in this direction; and thus there will be formed — 
a large Jake occupying Glen Roy to some point beyond the present . 

course of the Spey and Glen Spean, with the whole of Loch Laggan ~ 
and Glen Gloy, the great Caledonian valley, from a point of which ~ 
he docs not pretend to define the northern limit, to Fort William ; 
Loch Arkeig and a part of the valley which includes it, and finally — 
the western valley of Loch Eil to some undefinable point lying to- 
wards Loch Moidart and the western sea. The whole of this limit, 

he admits, is not demonstrable, but he considers the similarity, if not 

the actual community, of the “lines” of Glen Roy and Glen Gloy 

demonstrates that a portion or the whole of Loch Lochy was included 
in it. 

Here, therefore, a serious difficulty arises. This is the total ab- 
sence of all corresponding watermarks on the borders of Loch Lochy, 
as well as on the principal extent of the borders of Loch Laggan and 
the valley of the Spean. There is a set of common features through 

the whole tract,—the same rocks, the same slopes, the same causes of © 

waste; yet the watermarks are strongly defined through a portion of — 
this wide space, while they are totally wanting in others. The 

complete and sudden transition from the uppermost line of Glen — 
Roy to the next succeeding one, and finally to the present bottom of 
the valley, shows a perfect draining of the whole. Macculloch thinks 
that the lake which occupied these valleys subsided at three different 
intervals; and further, that the more probable supposition is, that 

these three drainings took place at the same point; and he assumes 
it most convenient to take the present and lowest communication,— 
the exit of the water of the Spean and Roy as that point. ‘ Here 
then,” he says, “we must imagine a dam has existed, not gradually 

worn down by the slow corroding action of the river issuing from the 
lake, but by three successive failures occurring suddenly, or at least 
within short intervals of time. Had much time elapsed between 
these intervals, the several lines must have been more obscurely 
marked, or intermediate ones of smaller dimensions must have been 



visible. .. . Admitting, then, that the corroding action of the waters 
of the Spean and Roy, operating on an alluvium at the exit of the 
Lochy, had, by destroying a portion of the barrier, discharged that 
portion of the lake which stood above the second line of Glen Roy, 
a vertical distance of 82 feet, we have still left standing the other 
barriers, of the existence of which we cannot doubt, although their 

places cannot be precisely assigned. By what operation, then, were 
these lowered? If by any causes of a nature similar to those which 
we see in daily action on the surface of the earth, it must have been 
by the flowing of rivers upon them. Thus the flow of the Ness and 
the Spey towards the sea might have lowered the land in these 
directions to their present level, and thus the exit of Loch Shiel 
might have destroyed the barrier to the west; while the repeated 
failures of the supposed barrier at the mouth of the Lochy had, in 
the meantime, produced the complete drainage of Glen Roy and Glen 
Gloy, and, with the exception of Loch Laggan, that of the Spean.” 

Macculloch himself felt the difficulties he had to contend with, and 

these he puts forward so openly, so honestly, and so undisguisedly, 

that we feel that his facts at least are carefully-gathered truths, and 
that we can depend upon them. “I know not,’ he frankly says, 
“that the direct arguments which have been here stated are sufficient 
to prove that hypothesis, respecting the ‘lines’ of Glen Roy, which 
appears to be the best founded; or whether, combined with these 

indirect ones, which prove the impossibility of the two others, and 
the high improbability of the third, they may be held sufficient to 
establish its truth. I have, however, shown that although it still 
labours under unexplained difficulties, no physical impossibility is in 
‘any way opposed to its superior probability ; we may therefore admit 
its claim for the present, at least so far as to justify us in examining 
the geological consequences likely to result from it.” 

Moreover, Macculloch distinctly saw that the causes he had as- 
signed for the appearances in Glen Roy were attended by conse- 

quences materially affecting the notions which had been, with every 
appearance of reason, entertained relative to the ancient state and 
‘posterior changes of the great Caledonian valley. “ It is conceived,” 
he says, “ by many persons that Scotland was once entirely or par- 
tially divided in this place by the sea, the highest elevation of the 
present land being 90 feet. By the constant descent and accumula- 
tion of alluvium from the mountains, it is supposed that the dams 
have been formed which now separate Loch Oich both from Loch 

MACKIE—THE PARALLEL ROADS OF GLEN ROY. 129 

VOL. VI. 8 



130 THE GEOLOGIST. 

Ness and Loch Lochy, while these lakes have been disjoined from the 
sea by the large alluvial plains that now extend from them at each 
end, along the courses of the Lochy and the Ness. The operations 

required in constructing the Caledonian Canal have ascertained the — 
reality and extent of these alluvia, while daily observation shows 
that they are in many places at least receiving an augmentation, ~ 

that has a tendency at some far distant period to obliterate the lakes } 
and convert the whole into one prolonged strath, of which the future ~ 

summit will be Loch Oich or some point in its vicinity. If, indeed, 
we examine the changes which the lakes of Scotland are now under- — 
going, we shall find that they are receiving accumulations of alluvial — 
matter at all the points where they are fed by the surrounding 
streams, while a comparatively small quantity of this alluvium is car- — 
ried towards the sea. The result of this operation is to obliterate — 

them and to convert them into alluvial valleys or straths. Instances ~ 

of this revolution, more or less perfected, are numerous; while no 

case of the obliteration of a lake by drainage, similar to that of Glen 

Roy, can be pointed out.” 
But it is at this point of his argument that Macculloch encounters 

the most serious objection to his theory ; not that that theory, as far 
as the ancient existence of a lake in the Glen Roy region is con-— 

cerned, is erroneous ; not that he was wrong in attributing to the 
action of the standing water of that lake, the erosion of the “ parallel — ; 

roads ”’ of that and the neighbouring glens ; but the difficulty existed ‘ 
in finding some natural way of constructing and in accounting by — 
known physical causes for the total demolition of the barriers, con-_ 
sidered as barriers of earth, whether of rock in situ or of accumu- 
lated alluvia. He feels this difficulty acutely, it is evident, for al- 
though he may be said to have completed his subject, he still goes 
on, through a dozen quarto pages, to comment on the difficulties of — 
this position and to offer explanations. “It is not, however, incon- 

ceivable,” he says, “that the causes which are now, by the aceumula- 
tion of alluvium, obliterating the existing lakes, should, under some 
variation of ground, have heaped a barrier on the course of a valley, 
and generated at one period a lake which they were afterwards de- 
stined to destroy, or which, accumulating strength by confinement 
while the opposed barrier was undergoing a slow waste, should sud- 
denly break its bounds and again desert the valley which it had been 

previously compelled to occupy” 
This, however, is an argument which carries its own conviction of 

+ « 
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fallacy, because the causes which were in operation to form a barrier 
of alluvial matter could not be at the same time causes of destruc- 
tion. If any causes were in action capable of forming a barrier 
of fine earthy deposit to the height of 927 feet above the bottom of 
Glen Roy, the same causes could not possibly act, at the same time, 

in producing “a slow waste” in the opposing barrier. Besides, 
taking the opposite view, that the lake, by the accumulation of its 

water pent in by the barrier, acquired weight enough to burst it, 

what has become of the remains of such a gigantic mound? It could 
not have been washed away totally, and not have left a wreck behind. 
Macculloch’s acute mind saw, too, the difficulty of removing the other 
earth-barriers, which must have remained after the breaking down of 

this one; “and other causes,” he adds, “ which we know not where 

to seek, must be found to explain the removal of alluvia from points 
where they appear at present to be, on the contrary, accumulating.” 

Such in the main are the natural features presented by Glen Roy ; 

and such the excellent views put forward by Macculloch. That the 
“ parallel roads’ have been formed by water action, and are in point 
of fact ancient lake-shores, few are or have been much inclined 

to doubt. But the difficulty has been, as we have said, to find the 
barriers which held up the lake.. Macculloch lived before these days 
of glacial theories, and he looked for a solid barrier of rock or earth ; 
and it was naturally considered that if such a barrier had existed, 
some traces of its ruins should remain. Agassiz, some years since, 
suggested the possibility of the Glen having been blockaded by gla- 

ciers, but did nothing towards proving the case beyond giving out 
that suggestion. 

Glacier-action, however, would eliminate alJl these incongruities 

from Macculloch’s theory. A wall or barrier of ice would melt away 
and leave comparably to a bank of earth but very little trace indeed ; 
this is the point Mr. Jamieson has taken up to investigate. Sir 
Charles Lyell has referred to the parallel roads of Glen Roy, and to 
Mr. Jamieson’s previous labours in that region, in his recent work 
“On the Geological Evidences of the Antiquity of Man,’ but since 
the labours there referred to, Mr. Jamieson has communicated a 

valuable memoir on the subject to the Geological Society of London, 

of such importance that it must attract attention whenever it is pub- 
lished in the Society’s Journal. In it he gives the proofs of ancient 
ice-action which he has meti with in the district, and even assigns the 
places of the glacier-barriers; but, if we understand his meaning 
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rightly from the portions of his paper read, he seemed to retain — 
Macculloch’s idea of a deep lake behind this ice-barrier. 

In this we differ in opinion; hence the reason of our taking up the 
subject in this article. In the discussion which followed the reading 
of Professor Jamieson’s paper, a great many valuable comments were 
made. Mr. Gwynn Jeffreys confirmed Mr. Jamieson’s opinion of 

the relationship in time of the “ parallel roads” to the great submer- 
gence in the Drift period,—namely, that the “ parallel roads” were of 

more recent date,—and stated that in the “ forty-feet beach,” out of 

forty species of shells, three quarters of the number were Boreal 

forms, and one quarter Arctic, and that this beach was more recent 
than the Clyde beds, the shells in which were all of Arctic form. 

Mr. Mallet seized, with his characteristic astuteness, upon the diffi- 

culty of a deep lake being retained by a barrier of ice. He made 
some very excellent remarks upon the formation of the roads by 
lake-waves, and on the differences of lake-beaches and sea-beaches in 

respect to the curves and heights of the slopes formed by the shallow 
waves of the one, and deep waves of the other; but he appeared to 
us to go all wrong in his objection to the existence of an ice-barrier, 

by contesting that the ice being of less specific gravity than the water, 
the water of the lake would float and overturn the barrier,—an utter 

misconception, we conceive, of the case, which would have been better 

put by making reference to the absolute weight of the ice-barrier ; for 
it is evident that the lifting-power of the lake water would be in 

proportion to its depth, and that for an object to be floated from one 
side the efficient raising power of the water must be got by doubling 
the height necessary to float the whole mass from both sides. Now, 
as the specific gravity of ice is to water as ‘920 to 1-000, it is evident 
that the height of the water must be at least 8,ths higher than the 
barrier to be floated, and which kept it back. How then was the 
water retained on the one side, at such an elevation above that of the 

lip of the barrier itself ? 
If we conceive the whole region filled with glacier-ice, and that at 

a period when the climatal conditions had changed from the intense 
cold of the glacial era to a much milder temperature,—as is shown 
to have been the case, if the “roads” are subsequent to that epoch, 
by the proofs of amelioration of temperature at the period of the 
“forty-feet beach,’ shown in the increase of Boreal and the dimi- 
nution of Arctic shells,—it is evident we must have had the formation 

of the roads taking place at a period of thaw, and therefore there 
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might have been a comparatively shallow lake, caused by the water of 
the melted ice sustained in the hollowed surface of the glen-glaciers. 
‘The gradual melting of such glaciers would cause a weakening of the 

ur; or the streams which now run through the glens may have 
been originally streams issuing at the feet of the glaciers, and cutting 
out the valleys beneath them; such streams do undermine glaciers, 

and when the collapse of the ice into the cavities or its launch forward 
took place, the lake on the summit might be discharged, or it might 
be merely and placidly slipped down to a lower level without any or 

‘with only a trifling discharge of its waters. 

_ It might be, moreover, that the melting of the ice of the remains 
of glaciers at a higher level than the surface of this lake, caused a 
‘continual flow of the water of the lake, and gave it a cutting-power 
in addition to its wave-action. 

At any rate, it seems more possible, as well as more probable, that 
the lake was a glacier-supported accumulation of water, than that a 
‘great barrier of ice should be erected in front of a body of water to 
shut it back. On the other hand, if the glacier were formed across an 
open plain, where was the water to form the lake to come from? The 
; supposition, therefore, that the lake was formed by the melting of the 
glacier, and was held up on its hollow summit, appears to avoid some 

difficulties to which even the glacier theory of the origin of these 
‘singular roads is open. 

ON A NEW FISH-JAW FROM THE GAULT NEAR 
FOLKESTONE. 

By C. Carrer Briar, Esq., 
_ Honorary Secretary to the Anthropological Society of London, and Lecturer on 
¢ Zoology, London Institution. 

_ My friend Mr. Mackie has handed me an interesting little frag- 
ment of jaw, derived from the Gault at Folkestone. The length of 
_ the broken fragment of jaw measures 11 inch; its absolute breadth 
2ofaninch. It contains three teeth, of which the largest is conical, 
— incuryed, exhibiting around its thickened base a series of sculptured 
linear depressions, parallel with the axis of the tooth, the interior of 
which has been converted into phosphate of lime; the second and 
_ the third also exhibiting similar characters, the third especially be- 
ing acuminate, and exhibiting the natural apex of the tooth in an 
uninjured state. The conformation of such a tooth led my friend 
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Mr. Davies to compare it with the homologous structure in the © 
teeth of the Pachyrhizodus basalis of Agassiz, which is described by — 
Sir Philip Egerton, F.R.S., in Mr. F. Dixon’s ‘Geology of Sussex.’ The — 
specimen figured in that work was obtained from the Lower Chalk at 
Steyning. The characters, which are given, are—“ apex very brittle, 
slightly curved inwardly, and solid; the base is hollow, and extends 
into the substance of the jaw.” It is further stated that in Sir 
Philip Egerton’s cabinet there is a specimen of this. fish, exhibiting 
an unusually thick and strong humerus, as well as large and circular 
scales, covered with asperities so minute as to be indistinguishable 
without the aid of a glass. 

There are many points of distinction, however, between the Pachy- 
rhizodus basalis of Agassiz, and Mr. Mackie’s specimen. Apart from 
the absolute size of Mr. Dixon’s specimen, which is at least double 
that of the one before me, I am wholly unable to detect in the 
former any trace of that curious sculptured channelling which is so 
prominent in the latter specimen. This comparison failing, Mr. Davies 
showed me some most interesting specimens, also from the Folke- 
stone gault, which exhibited equally perfect evidences of this sculp- 
turing. J would therefore suggest that some temporary or provi- 
sional name should be given to this form, which differs from the 
Pachyrhizodus basalis of Agassiz, both in its stratigraphical habitat 
and its odontological conformation. 

The genus Pachyrhizodus, of which comparatively so little is known, 
has been included in the family Sphyreenoida, of the great division of 
Acanthopterygian (Cycloid) fishes, in close proximity to such singular 
aberrant forms as Saurodon and Saurocephalus. We hope that the day 
is not far distant when some practical ichthyologist may be induced to 
examine the whole series of sauroid fishes, with a view to their ulti- 
mate division into precisely determined families. 

PACHYRHIZODUS GLYPHODUS, Blake and Mackie. 

Spec. Char —Teeth with longitudinal rows of deep sculpturing, parallel with the 
dental axis. 

CORRESPONDENCE. 

Glytolepis, Dura Den (Keuper Breccia). 

Dear S1r,—In claiming precedence for Mr. Robert Walker as the first 
to make public the fact that Holoptychius Flemingi belonged to the genus 
Glyptolepis, I ought to explain that this only applies to making it known 
in this country. Professor Pander, in his monograph on the Saurodipte- 
rini, stated his belief that the scales supposed to belong to Platygnathus 
Jamesoni and H. Flemingi of Agassiz, were in reality the scales of Glyp- 
tolepis leptopterus. 'The Professor’s only mistake in this being that those 
scales belonged, not to G. leptopterus, but to a distinct species of Glypto- 
lepis, which may be called G. Flemingi. 

Jt may also be of interest to some of your readers to be informed that 
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I lately observed the “bone breccia” or “osseous conglomerate” of the 
Upper Keuper Sandstone, which I described some years since in a paper 
read before the Geological Society of London. 

It is exposed in a railway cutting at the village of Ripple, between Upton- 
on-Severn and Tewkesbury, and contains the remains of spines of Lophodus 

_(Acrodus) minimus in great abundance. I also recognized portions of 
Ceratodus cloasinus, of Quenstedt, with scutes and other fragments of the 
bones of Labyrinthodon. It is the richest Keuper-bed I know of in Eng- 
land, and weil worthy the attention of all collectors of fossils. Henry Brooks, 
of Ledbury, would be a good guide to the place, and knows the bed which 
is so fossiliferous. I am, Sir, yours obediently, W. 8S. Symonps. 

Pendock Rectory, near Tewkesbury, Feb. 26, 1863. 

Holoptychius v. Glyptolepis. 

S1r,—Mr. Powrie, in his communication in the last number of the ‘ Geo- 
logist,’ says :—‘‘ The only species of Holoptychius on which I have never 
yet been able to detect scales showing the crescent of points is H. Ander- 
soni.” It may interest Mr. Powrie and others also, concerned in the ques- 
tion of Holoptychius v. Glyptolepis, to learn that the typical specimen of 
H. Andersoni described by Agassiz, and figured in his ‘ Vieux Grés 
Rouge,’ pl. 22, f. 3, now in the British Museum collection, has the sculp- 
turing of points, which Mr. Powrie has failed to detect in other examples 
of this species. 

In confirmation of Mr. Powrie’s statement that he has detected them 
on scales of all the other species which he has examined, I can state that 
they are present, and well developed, on the posterior scales of the fine 
typical example of H. nobilissimus from Clashbennie, and also on scales of 
most of the specimens in the national collection, referred to this genus, 
from Dura Den, Nairn, etc.; and they are discernible on one or two of 
the scales of the fragment of Platygnathus in the same collection. 

So far as my own observation goes, the ‘‘ crescent of points ”’ is entirely 
absent on the scales of the anterior portion of the body, but becomes 
more and more developed as the scales recede backwardly—dorsal, lateral, 
and ventral—towards the posterior portion. But this particular sculptur- 
ing ts by no means a new discovery; it was observed by the earlier de- 
seribers of the genus; and among others Hugh Miller, in his ‘Old Red 
Sandstone,’ describes them as ‘‘an inner border of detached tubercles.” 
And M‘Coy, in his description of H. Andersoni, says that in all cases, the 
anterior part”’ (of the scale) ‘‘is occupied by a patch of rather coarse ra- 
diatingly disposed granules, from whence the ridges arise that go to the 
free edge.” He intimates, also, that they are present in his H. Sedgwickit. 

Without offering any opinion as to the distinctive generic value of this 
' sculpturing, there is one noticeable character, which is mentioned by Mr. 
Mitchell,—the much less degree of imbrication of the scales of Holoptychius 
compared with those of Glyptolepis ; the scales of the former consequently 
exhibit a greater exposed surface, and are not so numerous as in the latter 
genus. And whilst the scales of Glyptolepis are so very variable in form 
and sculpturing, according to their position on the body, “‘ whence,” says 
Professor Huxley, “arises such an amount of unlikeness, that different 
species might readily be founded on scales from different regions,” the 
scales of Holoptychius, on the contrary,—with the exception of the pre- 
sence or absence of the lines of points, and minor differences of sculptur- 
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ing and size,—bear, in the general style of the bold wavy ridges of 
their exposed overlying portions, a character which there is no mistaking, 
no matter what their position. Yours truly, 

W. Davizs. 
March 12,1863. 

The Rev. W. Allen's Letter on Portland Fissures. 

Srr,—Will you allow me to say a few words on the subject of Mr. Al- 
len’s letter in your last number? If his suggestion be correct, how is it 
that animals of distinct genera, if not species, from any known to have in- 
habited Britain in historic times are found in the Middle and Upper 
Oolite? And, again, if he be right concerning the ‘ Upper Oolite” of 
Portland, why may not the same have taken place with other geological 
formations after the Oolitic series? And this we know cannot well be, as 
those succeeding it must be far older than 6-7000 years. Is it not more 
likely that during the Pliocene period (when man is supposed to have 
existed), the ‘‘ Upper Oolite” of Portland was submerged; and, as the re- 
mains of an extensive estuary (in Dorset and Hampshire) exist close at 
hand, may not the human remains referred to by Mr. Allen have been 
washed down to the sea and so deposited in the submerged strata, than — 
that a fresh sedimentary deposit has taken place, and the whole forma- 
tion have been again upraised, and rent almost throughout, perhaps by 
pa action? Hoping you will excuse these perhaps somewhat crude 
remarks, 

‘ 
4 

I remain, yours truly, 
CHARLES JIcKs, JUN. 

Woodlands, Thorpe, near Norwich, March 23. 

Norway Horses. 

S1r,—At p. 26 of the ‘ Geologist’ is an inquiry about the teeth of Norway 
horses. Last autumn, in a Norwegian tour, a friend, Charles Montagu 
Doughty, Esq., picked up by the sea, and near the North Cape, the tooth 
of a horse—which molar I have forgotten. It had not the aspect of a 
fossil, nor was it very recent, but, as Mr. Doughty suspected before I 
saw it, was certainly Hquus fossilis. Although I have often found on our 
own coasts teeth of Hguus caballus in exactly the same state of preserva- — 
tion, this cannot be regarded as more than suggestive evidence of the exis- 
tence of the fossil form, since horses are not now kept so far north. ‘ 

I am, Sir, faithfully yours, i 
Harry SEELEY. 

Cambridge, March 9, 1863. ; . 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

Grotocican Socirty.—February 18th, 1863.—* On the Middle and . 
Upper Lias of the Dorsetshire Coast.” By E. C. H. Day, Esq. 

The subdivisions of the Lias instituted by Sir Henry de la Beche and k 
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Dr. Buckland from stratigraphical considerations, and the subsequent modi- 
fications and further subdivision established by recent careful comparisons 
of the fossils having been briefly noticed, the author proceeded to define 
the two portions of the Lias which were treated of in this paper. The 
Middle Lias was stated to comprise all the beds between the zone of 
Ammonites communis above, and that of A. raricostatus below ; and the 
Upper Lias to include the beds commencing with the zone of A. communis, 
and ending with that of A. Jurensis ; or, all those resting on the zone of 
A. spinatus, and superposed by that of A. Murchisonig,—the beds formerly 
termed ‘the Sands of the Inferior Oolite’ being referred to the Upper 
Lias. The sections exposed at Black Venn, Westhay Cliff, Golden Cap, 
and Down Cliffs were described in succession, the fossils found in each bed 
being given, as well as the vertical range of the Ammonites. 

The occurrence of a new genus of the Belemnitide in the Belemnite-beds 
of the Middle Lias was noticed, and a description of its general features 
given, with a list of the associated fossils. 

Mr. Day then exhibited, in the form of a generalized section, the 
different Ammonite-zones into which the Middle and Upper Lias of the 
spe coast could be divided, and gave lists of the fossils peculiar to 
each. 

Gerotoatcat Socrety.— March 4.—“ On the Permian Rocks of North- 
Eastern Bohemia.” By Sir Roderick I. Murchison, K.C.B., F.R.S. 

The author, accompanied by Dr. Anton Fritsch, of Prague, made a 
transverse section of the rocks exposed by railroad-cuttings between Josef- 
stadt on the 8.S.E. and Semil on the N.N.W. These rocks, simply termed 
Roth-todt-liegende by the Austrian and Saxon geologists, are however of 
very varied mineral characters and of very considerable dimensions. They 
consist, in ascending order, of, 1st, coarse conglomerate and sandstone, 
followed by thin courses of schist, with fishes (Paleonisci, etc.), and inter- 
stratified igneous rocks (basaltic clinkstone, porphyry, etc.) ; 2nd, alterna- 
tions of coarse grits and sandstone, with large Araucarites and other plants ; 
and 3rd, of bituminous schists, in parts containing coal, with some layers 
of limestone, copper-slate, etc., and many fossil fishes in bituminous flag- 
stone passing up into red-and-green-spotted sandstones and marls. 

his series of rocks, though subject to local undulations, assumes at 
Liebstadtl a steady dip to the S.E., or away from the Riesengebirge ; this 
is well seen on the railway between Liebstadtl on the S.E. and Semil on 
the N.W., which section was described by the author in detail. The 
igneous rocks, chiefly amygdaloids and porphyries (Melaphyr), occur at 
various horizons in the series, and are supposed to have been, for the most 
part, of contemporaneous formation with the regular aqueous sediments. 

Alluding to the animal remains, as enumerated by Geinitz, the author 
stated that he was disposed to view the group as having chiefly an estuarine 
character, the various sauroid fishes and the coarse conglomerates leading 
to that inference ; at the same time he admits that portions of it were pro- 
bably freshwater and terrestrial accumulations. After pointing out the 
chief localities of the large fossil stems of the Araucarites and other plants, 
allusion was made to the opinion of Géppert and Geinitz, that the fauna of 
this group is, as a whole, distinct from that of the carboniferous age. He 
shows that the thickness of the whole of these rocks in Northern Bohemia 
is very considerable. At Erlbach, in the adjacent country of Saxony, 
the inferior half only of these deposits, or the lower Rothliegende, has 
actually been sunk through by a shaft, in search of coal, to the depth of 
2300 feet, as brought to his notice by Professor Keilhau. 

Jn referring to the general relations of these rocks, he suggests that, as 
VOL. VI. = 
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they vary very considerably in different regions, they are best defined by 
the word Permian, which, according to its original definition by himself 
and his associates in Russia, simply means that such rocks lie between the 
upper coal, on which they rest unconformably, and the lowest portion of 
the Trias, by which they are covered. 

It was observed that, in proceeding from north to south (in eastern 
Germany), the Zechstein thins out; and seeing the vast dimensions which 
the group assumes where true Zechstein is no longer traceable, the author 
suggests that some of the higher members of the Bohemian Rothliegende ~ 
may represent that limestone in time. The term Dyas, recently applied 
to the whole Permian group by Geinitz, is objected to, since it is based on 
the theory that the lower portion of the Permian is exclusively of fresh- 
water origin, as contrasted with the superjacent marine Zechstein, and also 
because the geographical term Permian, involving no theory, had pre- 
viously been widely adopted, and even used by Geinitz himself. 

Sir Roderick having expressed his great obligations to Dr. Geinitz, to 
whose excellent work (‘ Dyas’) he made many references, and to the name 
of which only he objected, concluded by presenting to the Society a very 
large collection of rock specimens of the Lower Permian of Saxony. 

March 18.—1. “On the Correlation of the several Subdivisions of the 
Inferior Oolite of the Middle and South of England.” By Harvey B. 
Holl, M.D., F.G.S. 

The order of succession of the subdivisions of the Inferior Oolite ob- 
served in passing from the southern side of the Mendips to the typical 
section of that formation at Leckhampton, with the lithological characters 
of the strata, were described in this paper. The classification of the mem- 
bers of the Inferior Oolite employed by Mr. Hull in the Memoirs of the 
Geological Survey, was adopted by the author; and it was shown that in 
proceeding from Bath northwards, the two upper subdivisions may be seen 
to rise, the building-freestone at the same time becoming thicker, while 
at Aveling the Oolite marl is first seen interposed between the lower ~ 
ragstone and the lower freestone, and at Nailsworth the former is sepa- 
rated from the Oolite marl by the upper freestone, all these beds be- 
coming thicker towards Cheltenham, and thinner in the opposite direction, — 
towards Bath. Dr. Holl concluded with some remarks on the strata exhi- — 
bited in the Rolling Bank Quarry, and on the geographical distribution in 
England of the members of the Inferior Oolite. 

2. “On the occurrence of large quantities of Drifted Wood in the 
Oxford Clay, near Peterborough.” By Henry Porter, M.D., F.G.S. 

The Oxford Clay in the neighbourhood of Peterborough having been 
exposed in clay-pits, the author was enabled to carry on some inyestiga- 
tions regarding the fossils which there occur in it; he found the formation 
to be extremely rich in organic remains, and, besides containing many 
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species of Ammonites and other Mollusca, which he enumerated, to include ~ 
large quantities of drifted wood, the fragments bearing on their surface — 
the impressions of Ammonites. 

3. “On a new Macrurous Crustacean from the Lias of Lyme Regis.” 
By Henry Woodward, Esq., F.Z.S. 

A very perfect specimen of a Crustacean, obtained from the Lias of Lyme ~ 
Regis by Mr. Harrison, of Charmouth, was described in this paper as the 
type of anew genus. The nearest living analogues were stated to belong 
to the fossorial group Thalassinide, from which it differs chiefly in its 
much less rudimentary abdomen, and the length of its chele. Amongst 
fossil forms, this Crustacean, which was named Scapheus ancylochelis, ap- 
proached most closely to Megacheirus longimanus, from the Solenhofen 
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limestone, species of which genus occur also in the Oxford Clay of Wilt- 
shire and the Oolite and Lias of Germany. 
4 ~sreontaiaga specimens, presented to the Society’s collection, were ex- 
ibited :— 
A specimen of columnar brown coal from near the Basalt, Gross Alme- 

rode; presented by W. J. Hamilton, Esq., F.R.S., Sec.G.S. 
A cast of a fragment of a tooth of Mastodon, from a gravel-pit at Swaff- 

ham; presented by C. B. Rose, Esq., F.G.S. 
GeocrapHicaL Society.—February 23rd—‘‘On the Discharge of 

Water from the Interior of Greenland, through Springs underneath the 
Ice.” By Dr. H. Rink. The whole of Greenland may be calculated to be 
somewhat more than 300,000 square miles, and there is reason to suppose 
that a mountain range runs through it from north to south, dividing it into 
two portions. There being also reason to believe that this water-parting 
lies nearer to the east than west side, Dr. Rink assumes that 200,000 out 
of the 300,000 square miles discharge their waters into Davis’ Straits and 
Baffin’s Bay. Every glacier is a mountain river; the upper part, turned 

Into ice, still continues to move, but this change cannot extend so far as to 
comprise all the water contained in the original river. Some part of it 
must continue to flow, in a liquid form, either on the top of the glacier or 
through channels underneath it. Wherever the inland ice reaches the 
sea, having a perceptible motion out into it, there is always observed 
a motion in the water, in front of the outer edge of the solid ice, like that 

of large springs issuing from the bottom. The water looks as if it were 
boiling or agitated by a whirlpool, and myriads of sea-birds are continually 
seen to hover about these spots, incessantly diving and snatching after food 
in the brackish water. But the most remarkable thing is, that a lake, 
lying close up to the ice at some distance from the sea, presents phe- 
nomena similar to those in the sea in front of the ice. The water in 
it rises and falls periodically. When it rises the neighbouring springs 
from the bottom of the sea are seen to decrease ; on the other hand, when- 

ever it falls, the springs increase. Dr. Rink thinks that these phenomena 
might be carefully observed at a large ice-fiord during the winter, and that 
much valuable information would be the result. 
Mancuester Gerotocicat Socrety.—January 27th.—Two beautiful 

specimens of Aviculopecten were presented by Mr. Butterworth, of Moor 
Side. They were remarkable for retaining their natural convex form ; 
specimens of this fossil being generally found quite flat. They are from 
the large nodules lying over the Upper Foot Coal at Doghill, near Oldham ; 
the first mine above the Gannister. 
A conversation then took place respecting the marine shells found in the 

black shales on the banks of the river Tame, at Dukinfield. Mr. Taylor 
said he had there found a Goniatites Listeri as large as the palm of his 
hand, and also a crinoidal stem. Mr. Binney had found Orthoceratites at 
the same place. These beds were generally looked upon as some of the 
lower series of coal-measures brought up by a fault; but no one has exa- 
mined thoroughly the strata, and no fault having been proved, they may not 
unfairly be presumed to belong to the upper coal-field. Mr. G. Charlton 
said there was a sufficient breadth of strata between those known on each 
side to admit of the existence of a fault, but there were no indications of 
one that could throw up the lower measures there. 

The papers read were— 
1. “On the Cambrian Strata of the Isle of Man,” by John Taylor, Esq., 

being the results of observations made on the Manx Cambrians during a 
- series of visits, but more especially in the autumn of last year. 
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The sum of Manx geology may be stated in a few words. Along the 
southern coast, on each side of Castletown, and having that place as a 
centre, the Carboniferous limestone skirts the coast. It is separated into 
two divisions by a thick bed of dark and thinly-laminated shales, many of 
which are covered with Producti, etc. From underneath the lower beds of 
limestone, what Mr. Cumming calls the conglomerate of the Old Red 
Sandstone, crops out. »This bed, however, the author takes to be a sort of 
passage from the Carboniferous downwards, rather than a representative 
of the Devonian formation. Certainly the Paleontological evidence is not 
in favour of its being decidedly Old Red, for the fossils most abundant are 
Orthis Sharpii and Favosites polymorpha ; both these extinct forms being 
common to the Upper Silurian as well as the Devonian, and the latter is 
common both to them and the Carboniferous limestone. Striking off from 
the coast inland, we find that these two deposits terminate at about two 
miles ; and in going up the Silverburn we see them cropping out, first the 
limestone and afterwards the red sandstone, both abutting against the 
highly-inclined strata of the Cambrian beds. The area which the limestone 
and red sandstone occupy is of a crescent form, having Poovlash on its 
right horn and Santon-burn on its left: the whole distance being much dis- 
turbed by outbursts of greenstone and trappean dykes. 

From Port le Maury, along the north-western coast, we come upon the 
slate rocks, until we arrive at Peel, where a dun-coloured red sandstone 
rests upon them; the red sandstone rocks lying at alow angle. These 
beds skirt the coast as far as the Point of Ayr, but do not extend into the 
interior for a greater distance than four miles; the farthest inland point to 
which they extend being Kirkpatrick, where they are seen resting on the 
still highly-inclined Cambrian strata. With the exception of these Paleo- 
zoic deposits, and the more recently accumulated beds of Pleistocene age, 
the whole of the island is occupied by the Cambrian formation. 

The author, referring to an editorial note attached to an article of his 
published in the ‘ Geologist’ magazine of September last, in which Mr. 
Salter observes that we cannot tell whether these Manx clay-slates belong 
to the Cambrian formation or not, until they have been properly surveyed, 
says,—‘‘ At the most, this dictum is not attaching much value to the re- 
searches of Strickland, Forbes, or Cumming ; and any one acquainted with 
but the slightest knowledge of the Welsh Cambrians, on arriving at the 
island would not fail to recognize in its highly-contorted beds the repre- 
sentative of the former. I have no doubt whatever but that these Manx 
beds belong to the true Cambrian system. So nearly are they allied in 
mineral structure to those of Wales, that practical slate-dealers are unable 
to tell the difference between the slates obtained from the recently opened 
quarries of the island, and those obtained at Conway. And not only in 
the mineralogical appearance of the beds is there a similarity, but also in 
the organic remains, few though they be, which the Manx beds have 
yielded. At the same time we have seen that the supposed representative 
of the Old Red Sandstone, as well as the overlying Carboniferous lme- 
stone, both abut and rest on the clay-slates themselves.” 

Owing to the contortions into which the clay-slates are thrown, it is 
exceedingly difficult to ascertain their thickness. It cannot be less, how- 
ever, the author thinks, than severa! thousand feet. The general strike of 
the beds is E.N.E., the strata running in parallel mountain-ridges, of 
which the principal one is that passing through Slieanwhallin and North 
Barrule. The valleys between these principal ridges are mostly formed 
by the synclinal depressions of the strata—from one end to the other—the 
whole tract of the Cambrians being highly contorted, and broken up by 
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faults. So powerfully have these contorting forces operated, that the 
author has seen, within the distance of twenty yards, no fewer than a dozen 
foldings. A good section, showing this phenomenon, may be seen along 
the vertical coast-line around Douglas Head, for a distance of three miles. 
Again, on the opposite side of Douglas Bay, the same feature presents 
itself ; and a little further in the easterly direction, at Onchan, the rocks 
bounding its little bay are seen to form a huge anticlinal ridge, the strata 
passing over like the roof of anarch. Allalong this coast, as far as Ramsey, 
the same phenomenon may be studied. At times, however, great faults 
have intervened, arresting the agency which has so folded the strata, and 
turning it into another direction. Thus, on the eastern side of Greeba 
Mountain, the strata are exceedingly disturbed, great veins of white 
quartz intersecting the beds. On walking along the ridge of the moun- 
tain, and along the strike of the rocks, we perceive this folding suddenly 
to cease, and then the beds lie at a steep angle, but quite free from 
contortion. This peculiarity has been taken advantage of by Messrs. 
Ashe, and splendid slabs, fit for street pavements, etc., are now obtained 
from a quarry which they have recently opened there. Again, on a moun- 
tain opposite to Greeba, and to the east of it, at the Craig, we find the beds 
dipping at an angle of about 45°; but these are finely-laminated blue slates, 
quite sonorous and hard, and fit for building-purposes. ‘The masses are 
also naturally cloven into rhombic forms. Further towards Peel, there is 
a slate quarry recently opened by the Isle of Man Slate Company, where the 
strata lie at a lower angle still, for the dip here is only about 30°; the rhombic 
cleavage still prevailing. But by far the finest section is that at Dalby, 
and seen from the coast. A fault occurs here, and, on the one hand the 
beds are in nearly a vertical position, whilst on the others are seen abut- 
ting against them. 

The colour of these beds is not persistent. Near Douglas they have a 
sort of olive-grey ; at Santon-burn they are of a claret colour; and in the 
slate-quarries alluded to they are perfectly blue. Like many of the 
Welsh slates, the surfaces of the lamine are often coated with pyrites ; 
and between the chinks of the cleavage the faces of the masses are nearly 
always so coated. The degree of hardness is also variable: in some places 
they are almost as soft as common coal-shales, whilst in others sufficiently 
hard and crystalline to take a considerable polish. 

The organic remains are very scarce, and until a few years ago were 
thought to be quite absent. A friend of mine, Mr. Grindley, has, however, 
discovered a fucoid ; and in the quarries behind Castle Mona Hotel the 
author has discovered both fucoids and the tracks or castings of worms ; 
and in the slate-quarry of Messrs. Ashe, at Mount Craig, what he believes 

_ to be the section of an Orthoceratite. Near Laxey, ripple-marked slabs 
are exceedingly abundant. 

At Dalby, and very near the spot where the above-mentioned fault 
occurs, a quarry has been recently opened in the vertical strata, where 
ripple-marks are, mostly plainly, to be seen. But by far the most important 

_ discovery Mr. Taylor considers is that made by him there last summer, 
that one of the vertical faces of the rock was distinctly marked by impres- 
sions, each about nine inches long, and following each other at a distance 
of about two feet. He says, ‘‘ The impressiors were about four inches on 
each side of a straight line, and were alternately on this side and on that. 
Three such impressions were distinctly visible, and doubtless on the same 
face of the slab more would have been met with, but masses of over-lying 

rock intercepted the view. ‘These impressions were described by me in the 
above-mentioned article in the ‘Geologist.’ In opposition to Mr. Salter, 
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who had not then seen the siabs, but only the drawing, and who was of the 
opinion that they were not organic, Mr. Mackie stated that he had no 
doubt of their organic origin, but was of the opinion that they belonged 
to a gigantic species of Lingula.* Whatever they are, I cannot tell, I have 
simply brought them before the notice of science, conscious that all traces 
of fossils which are found in the Cambrian beds will receive a careful ex- 
amination. Whether .they be actual footprints of some Chelonian, or 
merely imprints, I cannot say; but impressions of Chelonians have been 
found in the lowest Silurians of North America, and more recently, I be- 
lieve, in Scotland. The outline of these Dalby impressions very much re- 
sembles the dotted outline of the Protichnites, figured in Owen’s ‘ Pale- 
ontology.’”’ 

Thin veins of Anthracite have been met with at Laxey; and near to Bal- 
lacraine, a lode of impure graphite, or plumbago, crosses the valley. 

Granite comes up to the surface in two distinct places on the island, and 
in both instances emerges from beneath the slate rocks. The first place 
is at South Barool, and the second at Dhoon, about two miles beyond 
Laxey. In both instances it comes up as a huge bulging mass, or boss ; 
in the former place occupying many square acres in extent. Around this 
boss there is a belt of pure white quartz, some score or two of yards wide, 
and containing large flakes of mica interspersed among it. At the junction 
of the clay-slate with the quartz the mica 1s more abundant, and for a short 
distance a sort of mica-schist passes into the slate-rocks. In the Cambrian 
strata of the island several layers of rock are fine-grained sandstone, as at 
the eastern horn of Douglas Bay, and again at the ‘‘ Quarter Bridge,” 
about two miles from Douglas. It is in the neighbourhoods of the granite 
that the metallic veins and lodes are richest, for at one place the Foxdale 
mines are most profitably worked, and near to the other we have the ex- 
tensive works of the Laxey Mining Company. 

The Cambrian strata in the island bear evidence of extensive denuda- 
tion, for most of the valleys have been formed by the literal scooping out 
of rock ; and it is not unfrequently the case that the hills on each side of 
such valleys may be seen to be the abutments of great arches of strata 
which have once bridged over. 

There is just a glimpse of what this old land may have been composed 
of preserved in the Red Sandstone conglomerate. At Peel, where this 
conglomerate may be traced resting upon the inclined edges of slates, the 
imbedded pebbles are many of them of quartz, but none of slate; whilst 
these are accompanied with limestone pebbles, in which may be seen fossils 
of an undoubtedly Silurian character. Some of these limestone pebbles 
are several inches in length; consequently, they could not have been car- 
ried from a great distance, and the solid rocks whence they were derived 
must have been in the neighbourhood of the conglomerate itself, at the 
time when it existed as a rough shingle beach. It is therefore probable 
that the parent rocks of these fossiliferous pebbles once overlaid the pre- 
sent Cambrian strata. 

2. “On the Edmond’s Main Colliery Explosion.” By Thomas Farri- 
mond, Esq. 

* This is scarcely correct. I noticed the peculiar fibrous structure which appears in — 
the interstices between the cast and the matrix, and suggested, or meant to do no more 
than suggest, that this was possibly fibrous shell-structure, like that of the Lingnla, or 
Pinna. 1 should scarcely like to say I believed in the former existence of a Lingula six 
or eight inches long. I exhibited the specimens kindly sent tome by Mr. Taylor at the 
meeting of the Geological Society, February, 1863. Unfortunately, I was not able to — 
be present ; but [ could not learn from other Fellows who were there that any decided 
opinion was expressed about them.—Ep. GEOL. 
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~ Royat Soctery or Epinsuren.—At a conversazione held by the Royal 
Society of Edinburgh, on the 25th February last, specimens, maps, pho- 
tographic views, and sketches, illustrative of the geology* and mineralogy 
of Otago, New Zealand, were exhibited by Dr. Lauder Lindsay. They 
consisted of — 

I. A series of auriferous rocks and deposits, displaying—1. Their general 
resemblance to those of all other auriferous countries yet known. 2. “Bed- 
rock,” or metamorphic slates probably of Silurian age; these slates pro- 
bably form the geological basis of the greater part of Otago, especially of 
central mountain-ranges, which vary in height from 5000 to 9000 feet. 
3. The general resemblance of these auriferous slates to the metamorphic 
slates of Lower Silurian age of the Scottish Grampians; from this Dr. 
Lindsay suggests the probable diffusion of gold in Silurian slates, and 
in their derived “ drifts ” or alluvium in Scotland, ‘‘ nuggets”? having been 
already found, according to his statement, in Leadhills, Tweeddale, Bread- 
albane, Sutheriandshire, etc. 4. ‘‘ Drift,’ of Cainozoic age: named— 
Upper, consisting of clays, boulder-clays, and ‘“ chopped-slate”’ gravels ; 
Lower, characterized by lignite beds and associated strata. The gold- 
mining in Otago is mostly alluvial digging ; in the Auckland {Coromandel } 
gold-field it is mainly quartz reefing.+ The chief auriferous district is the 
basin drained by the great central Lakes Hawea, Wanaka, and Wakatip, 
and the Clutha River, with the feeders or tributaries. The principal works 
are in the Tuapeka and Dunstan gold-fields, and at the Lindis and Arrow 
diggings. Auriferous drifts occur also on tributaries, mostly head-waters, 
of the Mataura [Nokomai gold-field], Tokomairiro [Woolshed], Waipori 
[Waipori], Shag and Taeri [Mount Highlay diggings], Waikouaiti, and 
other rivers and streams in different parts of province, as well as on the 
coast [Moeraki beach], and in and around the capital, Dunedin [ Saddle- 
hill]. Speaking generally, the greater part of Otago is auriferous, namely, 
over an areanearly equal to that of Scotland. 5. Minerals associated with 
gold, or occurring in the auriferous drift—iserine, prevalent and abundant, 
cinnabar, cassiterite, aquamarine [beryl], avanturine, ete. The predic- 
tion as to auriferous character of certain New Zealand rocks was made b 
Rev. W. B. Clarke, of Sydney, Government geologist of New South 
Wales, in 1851. Since then, in chronological order, we have Aorere, Col- 

- lingwood, Wangapeka, Buller River, and other diggings ; operations begun 
1854-7 : Coromandel diggings ; operations begun 1852: the discovery of 
Tuapeka, by Thomas Gabriel Read, 4th June; proclaimed a gold-field, 
July ; and first gold-escort, 12th July, 1861: the Dunstan and Nokomai, 
ened gold fields 23rd September, 1862: the New Zealand Gold- 
elds Act, 1858-60-62: the Otago Gold-fields Regulations, 7th October, 

1861; amended 27th June, and 21st July, 1862. In respect to the aurife- 
rous productiveness of Otago during eighteen months, from the dis- 
covery of Tuapeka to the close of 1862, the total yield of gold was 
550,000 oz., of the value of upwards of two millions sterling; probably in 
the following proportions:—from the Tuapeka gold-field, 360,000 oz. ; 
Waitahuna, 90,000 oz. ; Dunstan gold-field, 80,000 oz. ; Waipori, 7,000 oz. ; 
Woolshed, 6,000 oz.; Nokomai gold-field, Highlay, Lindis, Noeraki, ete., 
7,000: total, 550,000 oz. Towards the close of 1862, the mining popula- 

* Vide chapter on “ Geology of Otago,” in a lecture on ‘The Place and Power of 
Natural History in Colonization, with special reference to Otago.’ Pamphlet, pp. 30. 
Dunedin, January, 1862. 

+ Vide papers on “Geology of the Otago Gold-fields,” and on “Geology of the 
Auckland Gold-fields,”’ read before Geological Section of British Association at Cam- 
bridge, October 5, 1862. 
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tion of Otago was 7,500, and a fortnightly escort brought to Dunedin 
upwards of 30,000 oz. of gold, giving to each digger an average of at 
least 1 oz. per week. Up to 31st March, 1862, the total export of gold 
from New Zealand was :—from Otago, 359,639 oz. = £1,393,600; Nelson, | 
46,591 oz. = £180,541 ; Auckland, 354 oz. = £1,372: total, 406,584 oz. = 
£1,575,513 value. With regard to gold-mining, Dr. Lindsay considers it 
destined to become one of the regular, permanent industrial resources of | 
Otago ; and he looks upon the supply of gold as at present unlimited, and © 
considers all mechanico-chemical contrivances at present known as inade- 
quate to the exhaustion of its auriferous deposits. 

Il. A series of lignites or brown coals. These were divided into, first, 
those of Cainozoic age, contained in the lower or older auriferous drift, and 
probably co-extensive therewith, and showing the abundance of the depo- 
sits, and their general distribution over the province. Other specimens dis- 
played the transition stages from wood to coal, and illustrated the general 
resemblance, on the one hand, to the “ Surturbrand ” of Iceland, and the 
brown coal of Germany [ Bonn, etc. |—Cainozoic lignites ; and, on the other, 
to the “coals” of Mesozoic and Paleozoic ages. There were also some 
selected for comparison with the older and newer Cainozoic lignites of the 
Province of Auckland [Drury, Hunua, St. George’s Bay, Auckland, ete. ], 
and with the Paleozoic [Carboniferous | and Mesozoic [Cretaceous and Ju- 
rassic | coals of the province of Nelson. The second series of specimens were 
the so-called “coals” of Fairfield, Saddlehill, Tokomairiro, Clutha, ete. ; 
sold at a market-price in Dunedin of £2 per ton. Appended to the speci- 
mens were the results of chemical analyses. Of the associated strata, the 
specimens exhibited were—quartz-conglomerate [‘‘ cement” ] and sand- 
stones, building-stones, clays, fire- and potter’s clays, kaolins, ochres, 
laterite, shales and limestones, partly fossiliferous [Dicotyledonous leaves, 
etc.|; and of included minerals—iron-pyrites, alum, ete. 

IiI. A series of fossiliferous limestones and associated strata, instituting 
a comparison with similar strata in other parts of New Zealand, at present 
supposed to be—1. Cainozoic, representatives of Eocene [Bognor beds, 
etc. |, beds, etc.; Mesozoic, Cretaceous and Greensand, representatives 
of Maestricht and Fax6 beds, etc.; Jurassic, containing Plesiosaurus aus- 
tralis, etc.; Triassic [equivalents of the Muschelkalk.|—3. Paleozoic, 
Permian and Carboniferous. 

IV. Moa-bone deposits, organic remains mostly of dinornis, partly of 
palapteryx, etc.; age partly recent, partly Cainozoic, from the Waikouaiti 
bed, ete. 

VY. Kauri-gum deposits, indicative of former prevalence of Kauri forests 
over great part of Otago, mostly in Cainozoic strata [auriferous drift, ete. ], 
Waitahuna, Tokomairiro, basin of the Clutha, ete. 

VI. Volcanic [Trappean] rocks, mostly Cainozoic, with a general re- 
semblance of those of Dunedin to those of Edinburgh. Basalts, columnar, 
spheroidal, granular, schistose [clinkstone and Lydian stone]. Contained 
minerals, zeolites, olivine, augite, etc. Tuffs, amygdaloidal, slaggy or 
scoriaceous ; comparison of latter form with the scoria of the extinct cra- 
ters of Auckland. Contents: Sulphur and sulphur muds, steatites, litho- 
marges, ochres, and umbers (used as pigments) ; siliceous and other pseudo- 
morphs; schorl, nephaline, and other minerals ; porphyries and amygda- 
loids [basalt and claystone, etc.], trachytes, etc. 

VII. Illustrations of the parallelism between the Kjoékkenméddings of 
Denmark, and the refuse-heaps of former Maori pahs and villages. 
Shell-mounds, edible and existing species of Cardium, Ostrea, Mytilus, 
Patella, Venus, Haliotis, etc., Maori ovens and baking-stones, ashes and 
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charred wood, Maori stone hatchets, or “celts” of clinkstone, Lydian stone, 
or nephrite, eggs and bones of moa mostly long bones, bones of man, 
native dog, seal, fish, and various birds—mostly existing species pen- 
guin, albatross, rail, apteryx, etc. ; bones partly charred, calcined, gnawed, 
broken, or marked by stone hatchets. 

VIII. Insufficient data for accurate chronological grouping of rocks of 
Otago, arising, first, from a great portion of province remaining to be ex- 
plored, and the very limited portion of settled districts yet geologically 
examined, and those only superficially ; and secondly, from the difficulty of 
determining European equivalents, and thereby age, in the present un- 
satisfactory state of geological classification and nomenclature. 

IX. Provisional chronology of chief rocks of Otago, as known to the 
close of 1861. 1. Recent, superficial alluvium, brick-clays, certain moa-bone 
deposits. 2. Cainozoic, auriferous drift, upper and lower ; lignite beds and 
associated strata, certain volcanic (Trappean) rocks, fossiliferous limestones, 
and clays, septaria beds of Moeraki, moa-bone and kauri-gum deposits. 
3. Mesozoic, certain fossiliferous limestones. 4. Paleozoic, metamorphic 
slates, quartziferous and auriferous, possibly certain fossiliferous lime- 
stones, etc. The preponderance of strata were of the Paleozoic and Caino- 
zoic age, especially of the auriferous slates and their “ drifts.” 

ANCHESTER PuitosopHicat Socrety.—March 11.—Mr. Crookes, 
F.C.S., exhibited a specimen, weighing 450 grains, of the new metal, thal- 
lium, which he discovered by spectrum analysis. He stated that he had 
found this element in comparatively large quantities in the deposit from 
the flues of Mr. Spence’s pyrites burners. E. W. Binney, F.R.5S., the 
President, said that of late years considerable attention had been devoted 
to the examination of the beds of sand and gravel found in the valleys 
formed since the deposition of the till or boulder clay. Sir Charles Lyell, 
in his valuable work ‘On the Geological Evidences of the Antiquity of Man,’ 
has given us many facts connected with these valley gravels, especially re- 
lating to the terraces of the higher and lower level gravels found in the 
valley of the Somme, in which the flint implements have been met with. 
As these two deposits are seen in the neighbourhood of Manchester, he 
wished to direct attention to all excavations that were being made in them, 
in order that any remains or implements which might be met with should 
be preserved. Doubtless, many interesting specimens have perished, owing 
to the parties finding them being ignorant of their value. Many years 
since, a former member of this society, the late Mr. F. Looney, F.G.S., in 
speaking of the superficial gravel found in this neighbourhood, at p. 23,* 
says: ‘“ Imbedded in the gravel near the river-courses are occasionally 
found the stone celts of the ancients, from which it is presumed that the 
rivers, since the country was inhabited, have either sawn their beds deeper 
or much exceeded their present volume of water. Several large trees have 
been dug up from the sand and gravel; part of one is now lying near the 
residence of the Rev. J. Clowes, at Kersal Moor, which was dug from the 
Show Field on his estate, at upwards of 23 feet elevation above the present 
level of the river. A case more illustrative of this was beautifully shown 
in the winter of 1820, during the cutting away of part of the high ground 
at Castlefield, near the tunnel mouth, for 16 feet below the level of the 
grass a wooden box was found. It was square and formed of four upright 

posts, driven into a bed of clay ; the sides and bottom were closed in with 
ogs of wood: the logs were rudely hewn, had been riven, not sawn, from 

* “List of Organic Remains,’ ete., and where found, to accompany Mr. Elias Hall’s In- 
troduction and Map, by Mr. Francis Looney, member of the Literary aud Philosophical 
Society of Manchester, published in 1836. 
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5 to 6 inches square ; some greenstone boulders lay at the bottom, and 
the whole was covered with 16 feet of sand and gravel; 12 feet of the 
lower part had never been disturbed, the continuity of the layers being 
unbroken. 

SECTION. 

Alluvium, 4 feet. 

Layers of gravel, 12 feet, unbroken. 

Box. 

Layer of clay. 

Gravel.” 

Mr. Looney was well known to be a most accurate and intelligent observer, 
and his mention of stone celts having been found at levels above the pre- 
sent river-courses appears to afford us fair hopes of their being found in 
the lower-level gravel if carefully looked for. But the most interesting 

_ fact is the finding of the wooden fabric, by the author termed a box, which, 
although smaller in size, bears some resemblance to the crannoges found 
sometimes in Ireland under the peat bogs. He (the President) had lately 
been to examine the place where it was found, which is to the south of, 
and just outside of the old Roman station of Mancunium, in company 
with a party who saw the fabric when it was first exposed, and stood in it 
afterwards. The locality of course is now much changed, but the person 
was able to point out to him the position where it was found, which is 
now covered by No. 6 arch of the Altrincham railway, and said that it 
was about 6 feet square and 4 feet high. The four upright posts driven 
into the clay were about 5 inches thick and roughly riven, as were also 
the slabs forming the sides and bottom. His informant did not notice any 
top to the fabric, or how the slabs had been fastened to the posts, but he 
remembers a layer of cobble stones, each about 6 inches in diameter, form- 
ing a kind of pavement, being in the bottom of it. Upon these stones 
were some bones, which he examined, but did not recognize any of them 
as human. All the wood appeared to be oak, but it was very rotten, and 
fell to pieces soon after it was exposed to the air. None of it was pre- 
served. Under the clay, the red rock (Trias) was found at ashort distance. 
The geological position where the fabric was found is in the lower-level 
gravel, about 29 feet above the water of the present river Irwell. For 
whatever purpose it was made, there can be little doubt as to its having 
been the work of man, and as we are assured that the overlying sand and 
gravel was quite undisturbed, there can be as little question of its great 
antiquity, reaching as far back as the age of the lower-level gravels of the 
valley of the Somme, in France, where the flint implements have been 
found. Doubts have been raised as to these flints having been fashioned 
by human hands, but as to the origin of the wooden fabric, if, as stated, it 
was covered by 12 feet of undisturbed sand and gravel, no such doubts — 
can rationally be raised. 

The following paper, “ On the Chemical Constitution of American Rock 
Oil,” by Mr. Schorlemmer, Assistant in the Laboratory of Owens College, 
was communicated by Professor Roscoe :— 

~ 
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In a paper published in the October number of the Chemical Society’s 
Journal, the author showed that the products of the distillation of cannel 
coal at a low temperature contain a series of homologous hydrocarbons of 

the formula Cn Hn+.; and further that these are the hydrides of the 
alcohol radicles, as, upon treatment with chlorine, they yielded, by substi- 
tution of one atom of hydrogen by one of chlorine, the corresponding 
chlorides, from which other derivatives may be obtained. 

In the portion of the oil boiling below 120° C., the author found the 
following four hydrides :— 

Ci) H,, hydride of amyl, boiling-point 39" C, 
C,. H,, hydride of hexyl, * 68° C. : 
C,, Hy, hydride of hepty), 9 98° C. 
Ci, Hy, hydride of octy), a 119° C. 

Of these, the hydride of heptyl or enanthyl is the most interesting, as it 
was previously unknown, and lre therefore undertook the investigation of 
its derivatives, concerning which likewise our knowledge is very limited 
and contradictory. Thus, for instance, many chemists state that the alco- 
hol obtained by the distillation of castor oil with potash is heptylic alcohol, 
whilst others regard it as octylic alcohol, and it is only by the most recent 
experiments of Bouis* that we learn with certainty that this substance is 
octylic alcohol, inasmuch as he obtained the true heptylic aleohol by the 
action of nascent hydrogen on cnanthol. For the purpose of this inves- 
tigation the author endeavoured to obtain the hydride of heptyl from the 
American petroleum, as the yield of this substance from the cannel oils is 
but small, and the labour of purification tedious and disagreeable. 

The existence of this hydride in the petroleum was rendered probable 
by on fact of the discovery of hydride of hexyl by Pelouze and Ca- 
ours. 
The oils which he examined are those known by the name of tur- 

pentine substitute, and obtained as the first products in the rectifica- 
tion of the crude oil. Different samples of the commercial articles possess 
very different properties ; the er gravity lies between 0°70 and 0°75. 
One sample began to boil at 30° C., and the greatest portion distilled over 
below 100° C., whilst others between 80° and 150° C., and others between 
100° and 200° C. 
When the oils are subjected to fractional distillation, no product of con- 

stant boiling-point is obtained, the oils requiring for this purpose a pre- 
liminary purification with concentrated nitric acid. 

_ The greatest portion of the oils remains unattacked, and the acid solu- 
tion contains nitrobenzol (from which aniline was prepared), nitrotoluol 
and binitrotoluol, and small quantities of fatty acids produced from traces 
of olefines which are probably contained in the crude oils. ‘ 

The author tried to separate these olefines by adding bromine to the 
erude oil until the colour of the latter no longer disappeared ; a few drops, 
however, are sufficient for a large quantity of the oil, and when the whole 
is subjected to distillation, a very few drops of bromine compounds of a 
high boiling-point remained behind, the quantity of which was too small 
for further examination. 

The oil after this treatment was well washed, dried over potash, and rec- 
tified repeatedly over sodium. By fractional distillation, the following 
four hydrides were obtained, and found to be identical with the hydrides 
from the cannel tar :— 

* Compt. Rend., 55, 140. + Ib. 54, 1241, 
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C,) Hy, hydride of amy], boiling-point 34° C. 
C,, Hy, hydride of hexyl, - 68° C, 
C,, Hy, hydride of heptyl, ss 98° C. 
Cig Hyg hydride of octyl, ,, ~=s-'19° C.. 

In addition to these he obtained a small quantity (about one gramme) of a 
liquid boiling between 20° and 30° C., and hence we may infer that also hy- 
dride of butyl is present in small quantities. ‘ 

The author stated in the paper above alluded to that hydride of amyl 
boils at 39° C. The same compound from petroleum boils at 34°C. He 
finds, however, that the presence of traces of foreign substances alter the 
boiling-point of this body very considerably. Thus, for instance, he ob- 
tained from the crude oil about one ounce of a liquid which boiled from 
15° to 20° C.; after treatment with nitric acid, the volume of the liquid re- 
mained almost unchanged, showing that only avery small quantity of sub- 
stance had been removed; but, after drying with potash and rectifying 
over sodium, it was found that a mere trace of the liquid boiled below 30° 
C ; nearly the whole distilled at 34° C., and consisted of hydride of amyl. 
Of the four hydrides which he isolated, he had only prepared the hy- 
dride of heptyl in quantity ; four gallons of turpentine substitute boiling 
between 80° and 150° C., yielded three pounds of the pure compound. 

In order to obtain from this other heptyl compounds, it was transformed 
into the chloride according to the excellent method described by Hugo 
Miiller,* which consists in the addition of a small quantity of iodine to 
the substance which is to be treated with chlorine. The substitution oc- 
curs much more rapidly in this case than when chlorine alone is employed, 
and goes on in absence of the daylight, so that a rapid current of chlorine 
gas can be led into the liquid without any chlorine escaping with the hy- 
drochloric acid vapours. 

Hence it is seen that the constitution of American petroleum, at least 
that portion boiling below 120° C., is quite analogous to that of the oil 
from cannel tar. 3 ! 

Petroleum consists mainly of the hydrides of the alcohol radicles, it 
contains very small quantities of benzol and toluol, and probably traces 
of olefines, whilst in the cannel coal oil the hydrides are found in 
smaller quantities, and benzol and toluol in proportionally larger amounts. 
In the oil obtained by distillation of boghead coal, Greville Williams 
has discovered a series of hydrocarbons possessing the composition and 
physical characters of the hydrides Cn Hn+2, also benzol and its homo- 
logues and olefines.t 

The rock oils obtained in other countries appear to posses a somewhat 
similar constitution. 

Thus, for instance, Warren de Ja Rue and Hugo Millert found in the 
Rangoon tar, benzol, toluol, xylol, and cumol and hydrocarbons of the for- 
mula Cn Hn+2, They were, however, unable to isolate from these a com- 
pound of definite composition and boiling-point. The rock oil from Sehnde, 
in Hanover, consists, according to the investigation of Busenius, Eisen- 
stuck,§ and Uellsmann,|| of hydrocarbons of the same general formula, but 
they likewise failed to obtain definite products. 

Pebaland Freund** found in the rock oil from Gallicia benzol and homo- 
logues, carbolie acid and homologues, and hydrocarbons which are not 
attacked by the strongest acids, and probably identical with those previ- 
ously mentioned. 

* Journ, Chem. Soc., 15,41.  ‘ Phil. Trans. 1857. + Jahresbericht, 9, 606. 
§ Liebig’s Annalen, 113-115. || Ib. 114-279. ** Tb. 115, 119, 
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In the Microscopical Section, (16th February,) Mr. R. D. Darbishire 
presented specimens of mud and fossil shells (received through Dr. P. P. 
Carpenter) from the Post-pliocene or latest Tertiary deposits at Logan’s 

_ Farm, Mile-end Quarries, near Montreal, Canada, described by Sir C. 
Lyell (‘ First Travels in North America,’ vol. ii. p. 135), and in Papers 
by Dr. J. W. Dawson in the ‘ Canadian Naturalist,’ 1858 and in 1859. 
Mr. Darbishire, in a note to the Secretary, stated that one of the pecu- 
harities of the deposit is that it seems to have been formed in a quiet 
hollow. Spicule of sponges are found in position, as if the sponge had 
grown and been quietly buried on the spot. Amongst other character- 

- istic fossils are numerous Foraminifera, and a siliceous and close-tex- 
tured sponge, referred to Tethea, of the species ZLogani, which is now 
found in water from the tide-line to 200 fathoms deep. 

Cotswotp Cius.—From a reprinted paper on Gryphea incurva, 
with plates by Mr. John Jones, of Gloucester, which we have received, it 
appears that old and valuable club, the Cotswold, are devoting their re- 
sources to really good work. In Vol. III. of this periodical we printed a 
paper on Rhynchonella acuta by Mr. Jones, and the steps which that 
author then took to work out the identity of many so-called but unreal 
species he has repeated in respect to that more common and character- 
istic bivalve mollusk of the Lias, abundant and familiar, though it would 
seem in all its varieties yet not always a well-known shell,—the Gry- 
phea incurva of British and Gryphea arquata of foreign writers. The 
following extracts from Mr. Jones’s paper will convey the views he promul- 
gates in respect to the various forms of Gryphea which have received spe- 
cific names. 

“ Gryphee.— A free, (except when very young,) unequal-valved, inequi- 
lateral bivalve, larger valve involutely curved, concave, smaller valve flat- 
tish, beakless ; hinge, a transversely striated pit, containing an internal 
ligament, without teeth or crenatures.’ 

“The Liassic species, recognized by most English writers, to which the 
_ foregoing generic terms apply, are those to which we have now to address 
_ ourselves, and may be stated as follows: —Gryphea incurva, Sowerby ; 

G. swilla, Schlotheim; G. obliquata, Sowerby ; G. Maccullochii, Sower- 
| by; G. depressa, Phillips; G. eymbium, Lamarck ; all of which, labelled 
as above, are to be found in most collections of importance throughout 

_ the kingdom, and are more or less common (as we believe) in this district. 
___ * Upon inquiring where, as tyros, we may find pictorial illustrations of 

the differences between them, we learn that we must refer to the works 
cited as follows:—For G. cymbium, to the ‘ Encyclopédie Méthodique ;’ 
the ‘Petrefacta Germanie’ of Goldfuss; the ‘Coquilles Fossiles des 
Environs de Paris’ of Deshayes ; Sowerby’s ‘ Mineral Conchology ;’ or 
Phillips’s ‘Geology of Yorkshire.’ For G. depressa, to the last-named 
work. For G. incurva, to two of the former works; to the ‘ Petrefacten’ 
of Zieten ; and Parkinson’s ‘ Organic Remains.’ For G. swilla, to Gold- 

- fuss, ‘ Petrefacta Germania.’ For G. obliquata and G. Maccullochii, to 
Sowerby’s ‘ Mineral Conchology.’ 

“Tt is scarcely necessary to observe, that all these works are of so expen- 
Sive a character, as to place them beyond the reach of the great majority 
of geological students; that they are all out of print, and not always at- 
tainable by those who can afford to purchase them; hence, therefore, the 
desirability of carrying out the design we have formed. It will be seen in 

_ the sequel, that we shall have occasion to refer to various other supposed 
Species, described by Continental authorities. 

_ “The first which claims our notice in stratigraphically ascending order is 
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the Gryphea ineurva of Sowerby, or arcuata of foreign writers, the lat- 
ter being the name under which it was described by Lamarck, the typical 
form of which has been figured by the following, amongst many other 
authors :—Bourget, 1742, Traité des Pétrifactions (Paris), pl. 15, f. 92; 
Walcot, 1779, Description of Petrefactions near Bath, p. 51, f. 34; Ency- 
clopédie, 1789, p. 189; G. arewata, Lamarck, 1801, Systeme des Animaux 
sans Vertébres, p. 398; G. arcuata, Parkinson, 1811, Organic Remains, | 
vol. iii. p. 209, pl. 59, f. 4; G. incurva, Sowerby, 1815, Mineral Concho- 
logy, vol. ii. p. 23, pl. 112, f. 1, 2; G. areuata, Lamarck, 1819, Animaux 
sans Verteébres, vol. vi. p. 198, no. 4; G. incurva, Defrance, 1829, Dic- 
tionnaire des Sciences Naturelles, xix. p. 536; G. arcuata, De Blainville, 
1825, Manuel de Malacologie et de Conchyliologie, p. 59, f. 4; G. ineurva, 
Zieten, 1830, Die Versteinerungen Wiirtemberges, p. 65, pl. 49, f. 1: G. 
arcuata, Deshayes, 1831, Descriptions des Coquilles Caractéristiques des 
Terrains, p. 98, pl. 12, f. 4,6; G. areuata, Goldfuss, 1835, Petrefacta 
Germaniz, pl. 8, f. 1,2; G. areuata, Roemer, 1836, Die Versteinerungen 
des Nord-Deutschen Oolithengebirges (Hanover), p. 62; G. arcuata, 
Schmidt, 1846, Petrefacten-Buch, p. 61, pl. 18, f. 3; Ostrea arecuata, Des- 
hayes, 1849, Traité Elémentaire de Conchyliologie, pl. 56, f. 8,9; Ostrea 
arcuata, D’Orbigny, 1850, Prodrome de Paléontologie Stratigraphique, vol. 
i. p. 220. It is, in fact, the shell invariably figured as the best type of the 
subgenus to which it belongs, and cannot fail to be recognized from the 
rudest figure, or from the following description, which is here somewhat 
amplified from Sowerby. 

* Specific Character.— Elongated, very involuted, right side’ presenting 
a more or less ‘strongly marked, or an obscure lobe,’ (when viewed with 
the smaller valve placed downwards, and the umbonal portion turned away 
from and at right angles to the front of the observer,) ‘lesser valve ob- 
long,’ ‘ externally concave.’ 

“This description applies only to the ordinary adult form, than which 
none would appear at first sight to be more easily determinable ; but the 
following list of what are considered by some authors of repute to be dis- 
tinct species, and merely synonyms of one, by others, will at once give an 
idea of the notable modifications and changes of form of which this spe- 
cies is susceptible, the shells named in it representing every imaginable 
gradation between the outlines of the common oyster and those of the 
most perfectly developed G. arcuata. G. Maccullochii of Zieten, t. 49, f. 
3; G. leviuscula of Zieten, t. 49, f.4; G. ovalis of Zieten, t. 49, f.1; 
G. Maccullochii of Sowerby, t. 547, f. 1, 2,3; G. gigantea of Sowerby, 
t. 391; G. obliquata, Goldfuss, t. 85, f.2; G. obliquata of Sowerby, t. 
112, f.3; O. trregularis, Goldfuss, t. 79, f.5; O. leviuscula, Goldfuss, t. 
79, f.5; O. ungula, Minster, ‘ Handbuch,’ (young,) t. 325; O. semicircu- 
laris, Roemer; O. irregularis, D’Orbigny, 1853, Prod. vi. p. 238 ; O. in- 
termedia, Terquem; G. depressa, Phillips; G. lobata, Buvignier. Although 
oysters have been found in much older formations, as exemplified by the 
unique specimen of Ostrea nobilis, from the carboniferous limestone of 
Belgium, which may be seen in the British Museum, with others from the 
Triassic ‘ Saliferian ’ of St. Cassian, they amount in number of species, 
in the opinion of Mr. 8. P. Woodward, to three only, and it is first in 
Jurassic strata that they make their appearance in any remarkable num- 
ber or variety. 

“ Taking into consideration this fact, with that of the universally admitted 
variety of forms attributable to one species: to those who have interested 
themselves in the theory of transmutation, as originally propounded by 
Lamarck, subsequently by the author of the ‘ Vestiges,’ and since, more 
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_ practically by Darwin, in his treatise ‘On the Origin of Species,’ the ela- 
boration of figures, and the minute details here presented, although ap- 
parently uselessly repeated, may yet assume an aspect of interest which 
they could not otherwise possess. Ostrea interstriata (Plicatula of Em- 
merich) of the White Lias, and the small oyster which covers the slabs 
of Lower Lias at Wainload, Westbury, Penarth, etc., associated with 
Modiola minima, recognized by Buckman and other local writers as Ostrea 
liassica, are the earliest known to us in this district. Distinctly gry- 
phoid forms occur considerably higher in the series, and are most abund- 
ant from the zone of Ammonites Bucklandi, to that in which it is supposed 
to be replaced by Gryphea obliqua; but any one who has carefully exa- 
mined these in considerable numbers, and can therefore fully appreciate 
the infinite diversity of form which they assume, rendering the determina- 
tion of the differences between Oysters and Gryphites exceedingly per- 
plexing, may possibly, in the sequel, feel disposed to adopt the suggestion 
of Quenstedt, that Ostrea liassica may really be the ancestral precursor 
of the species under consideration.” 

Six plates of illustrative specimens are given by Mr. Jones, and six 
_ quarto pages of minute description and comparison. 

The actual vertical range of this species extends, Mr. Jones believes, nearly 
to the base of the Lias formation, and much lower than the beds in which it 
first becomes known to us by the name, hitherto applied to its commonest 
form. “‘ Upon close inspection, almost every specimen of Gryphea will show 

_ that it has been in its earliest stage attached, by the flattened or scarcely 
_ rounded extremity of the beak, to a foreign body, and it is noticeable that 

the symmetrical development of the adult appears to have mainly de- 
pended upon the period at which it became free, the comparative duration 
of which, in various individuals, being indicated by the extent of area so 

rounded or flattened. .. . Upon transferring to paper the outlines of 
that portion of the shell only which could have existed at the time of its 
assuming its liberty, which is easily done by tracing, in well-cleaned ex- 
amples, those lines of growth of which the edges converge at the point 
where the profile curve of the external portion of the true apex commences, 
and from which the lines of the ligamental fossa recede, it will be clearly 
seen that it must once have so closely resembled the young of an oyster, as 
to render it difficult to distinguish the one from the other.” Having arrived 
at the conclusion that the young Gryphite must, for a period more or less 
uncertain, resemble an oyster, Mr. Jones’s figures specimens to show how 
long such resemblance might endure, and to what extent it could proceed ; 
one of these being attached by a base so large, the upper valve so rugose and 
convex, with ridges following, and corresponding with the inequalities of 
the shell upon which it grew, exhibiting very obscure and irregular con- 
centric lines of growth, and an appearance so completely that of an oyster, 
and different to that of a Gryphite, “that no one,’ Mr. Jones says, ‘‘ who 
had never seen similar specimens, in a series of still further advanced 
stages, could admit its relationship in any degree to the latter.” 

Could the young animal, by its own volition, free itself from connection 
with the body to which it had attached itself ? This Mr. Jones thinks may 
be answered affirmatively, from the fact, that in the majority of instances, 
that connection could have endured but for a short time. The primary 
point of adhesion must in general have been so small in the young fry, 
and applied to surfaces so even, that a very slight exertion of force of any 
kind, either voluntary or involuntary, would have sufficed to detach it ; but 
it can be readily conceived that in the event of adhesion taking place to 

{| uneven surfaces, the union between the two bodies must have become so 
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complex as to render separation impossible, except by the application of 
_very considerable force. 

In the event of contact remaining unnaturally prolonged, as in the case 
of Ostrea leviuscula and O. irregularis of Miinster, the foregoing obser- 
vations would in all cases properly apply. 

“There can be no doubt, that the zreat confusion of ideas which has 
existed with regard to what we consider to be one species, as evidenced 
by the hosts of synonyms for it, to which we have been compelled to re- 
fer, arose from that love of species-making which characterized most of our 
earlier paleontologists. No sooner did an abnormal form present itself, 
than it was seized upon and xamed as a new species, whilst the examina- 
tion of the series would have shown its true connection with common types. 
In species of which the number varies so much individually, as in the 
oyster-tribe generally, this precaution is most essential, to enable us to 
arrive at safe conclusions in this respect: the most symmetrical forms 
having been set up as types, whilst, in point of fact, these are rather ex- 
ceptional than otherwise. 

* We can convince ourselves,” Mr. Jones concludes, “in the instance of 
G. incurva, that this shell is capable of assuming every shape between that of 
a flat oyster and one of so different a development as to have suggested 
the propriety of conferring upon the individuals exhibiting it, a distinct 
generic name. It has been shown, how the entire character of the shell 
has been effected, by circumstances which enforced upon it a more or less 
permanent adhesion to the body to which it had primarily attached itself; 
that the lateral furrow, upon the presence or absence of which specific 
differences have been supposed to depend, is one of the most fallacious 
characters upon which they can be based. We can perceive that the dif- 
ferences between the assumed species G. incurva, obliquata, Maccul- 
lochti, and cymbium, are less than those existing between the young, half- 
grown, or adult states of either. We know that other creatures, inhabit- 
ing the same sea-zones, pass upwards from the point at which they first 
appear, through a greater, or at least as great, a stratigraphical range as 
either of these. Do we not then rightly pause before we draw sharp lines 
of demarcation, whilst neither the facts presented to us in the formation 
under consideration, nor our knowledge of physiological facts, as exempli- 
ts in the existing life of our own epoch, afford us any valid pretext for 
so doing ?” 

To show in the clearest possible manner the nature of these differences, 
Mr. Jones has constructed a diagram, representing Gryphea incurva of 
the best known-type and fullest dimensions. By uncovering the drawing 
from its younger portion upwards, may be made to appear in succession, 
first, its oyster condition; secondly, that of Gryphea suilla ; thirdly, that 
of G. obliqua, young; fourthly, that of G. obliqua, adult; fifthly, G. 
incurva, half-grown; sixthly, ditto two-thirds grown; seventhly, adult; 
eighthly, in its most aged form. A comparison of any of the forms we 
have referred to, made by placing almost any two shells of different sizes 
in juxtaposition, so that the curves of their beaks shall be as nearly as 
possible parallel, will exhibit the same difference of degree between them, 
in quite as satisfactory a manner. 

The names by which the numerous varieties have been hitherto known, 
and under which they are figured, Mr. Jones suggests, may admit of use, 
as those of varieties only of G. incurva, as which they ought to be gene- 
rally recognized. The results of Mr. Jones’s investigations then may be 
thus stated, that not only is there no clear distinction between these so- 
called species when studied in a fairly selected series ; that no particular — 
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form is special to any stratigraphical portion of the Lias; but that in 
the Cotswold district, wherever Gryphites numerously occur, all the forms 
most widely diverging from the ordinary type of G. incurva are found, 
presenting differences from it, so infinitely modified as to make arbitrary 
separation between them of specific value, quite as unintelligible as absurd. 
These observations may be applied with equal propriety to other species 
and genera of shells equally common in the Liassic strata.” 

The AnnvAt Meetine of this club took place on March 4th, on which oc- 
casion there was a large muster of the members and their friends from dif- 
ferent parts of the county. Captain Guise, president, read the annual 
address, in which he gave a detailed account of all the different meetings 
which had taken place during the past year, and pointed out the various 
novelties which the members had noted in their excursions to Weston- 
super-Mare, Cardiff, Penarth, etc. After the address, the meetings for 
1863 were fixed, and Mr. Buckman’s report on the tumulus opened by 
the club at Nymplsfield last summer, was read ; one very fine human skull 
and portions of other skulls obtained from this ancient burial-place, were 
exhibited. At the dinner fifty-eight members were present. Dr. Wright 
read a report on the collection of organic remains made by Miss Holland, 
of Dumbleton Hall. The Lias beds in the neighbourhood of Dumbleton 
consist of Lower Lias, Middle Lias, and Upper Lias. The report con- 
tained an enumeration of all the species found in each of these divisions 
of that great formation; these detailed lists will appear in the Transac- 
tions of the Society. Dumbleton Hill has long been a capital locality for 
the fossils of the marlstone and for the fish-bed of the Upper Lias. Dr. 
Wright likewise exhibited a vertebral and other bones of a large reptile, 
which had lately been discovered at Stowell Park. This saurian is new 
to England, although the same or an allied form has been found in a for- 
mation of the same age, the Gireat Oolite of Normandy. The bones be- 
long to the genus Teleosaurus. The next communication was by the Rev. 
T. W. Norwood, on a tumulus which had been recently exposed at Fox- 
cote, near Whittington, in this county. This locality had been visited on 
February 25th, ‘when several human bones, horses’ bones, and flint-flakes 
were found. In another part of this tumulus a vessel containing a num- 
ber of Roman coins of Valens, Valentinian, Tetricus, Faustina, Constan- 
tine II., Claudius II., was said to have been discovered, together with a 
fragment of rude pottery and a piece of rusty iron. The author believed 
the grave to have been a Roman burial-place of about the fourth or fifth 
century. The next paper was an account of the natural history of the 
Severn, by Mr. John Jones, of Gloucester. In it lists were given of the 
fishes, shells, diatoms, and plants living in the estuary of the river. 

Mr. Notcutt read an outline of the proceedings of the Cheltenham 
Working Naturalists’ Association, formed in 1861, for the purpose espe- 
cially of uniting the naturalists of the town in the effort to work out a 
complete flora and fauna of the district. The area which the Association 
has thus undertaken to work out, embraces a definite district laid out on 
the Ordnance map, and averaging a radius of about six miles from Chel- 

_ tenham as a centre ;—649 species are found within these limits. Of these 

Pe 
a 

112 are new to the district, being unrecorded in the Flora published eigh- 
teen years since by Mr. Buckman; while 67 of the plants recorded in 
that work have not been seen by the members; of these, it is believed 
that 17 are either extinct in the places assigned for them, or are mis- 
nomers, while the other 50 will probably be yet rediscovered. The 
mosses have been studied by Mr. Beach, and his lists contain 146 species. 

In the animal kingdom, Dr. Bird has contributed a list of 24 species 
VOL. VI. x 
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of mammals. Mr. Wheeler reports 159 species of birds, and eight spe- 
cies of reptiles are noted by the Rev. T. A. Marshall. The same gen- 
tleman has contributed lists of 567 species of Coleoptera and 172 species 
of Hymenoptera. Mr. Beach has detected 71 species of Mollusca, and 
Drs. Abercrombie and Wilson, 87 species of Diatomacez. Collections of 
several of the tribes investigated have been commenced to serve as a 
permanent record. It was also urged that it would be exceedingly de- 
sirable that the same work should be done for the whole county which is 
being done for this district. 

NOTES AND QUERIES. 

Hienest Beps oF THE EnetisH Cuatx.—For a long time the fossils 
from the Norwich chalk have been known to present slight, but peculiar 
distinctions from those of other districts; and the Norwich chalk has 
been often regarded as a higher stratum than any other in England. The — 
recent description by M. Binkhorst (see ‘‘ Reviews,” vol. vi. p. 240) of the © 
fossils from strata at Maestricht, containing casts of univalve-shells, such 
as occur in similar beds between Dover and St. Margaret’s, showing their 
proximity to the highest cretaceous beds, has directed my attention 
afresh to a portion of one of the most interesting chalk sections in Eng- 
land,—that in the vicinity of Dover. Since William Phillips’s admirable 
paper, read before the Geological Society in 1818, nothing has been pub- 
lished on the geology of that part of the Kentish coast ; but, during a late 
visit, having obtained from the low cliffs at Kingsdown (left-side of view, 
Plate VIII.) specimens of Wicraster cor-anguinum, unlike those usually 
found in the Dover and Maidstone Upper Chalk (see ordinary form, Fig. 6, 
Plate II1.), but agreeing closely witht he gibbous variety so abundant in the 
Norwich chalk, I beg to solicit information from geologists of the cha- 
racteristic features and fossils of the highest beds of chalk in any locality 
with which they may be acquainted. As the beds in the Kingsdown cliffs 
rise at a sharper angle than the general surface of the land, it is possible 
that the uppermost beds have more or less been sliced off by some denuding 
action towards Walmer Castle (to the right of the view, Plate VIII.). 

Mr. 8S. P. Woodward informs me the chief characteristic shells of the 
highest beds of the Norwich chalk are—Pecten concentricus, Ostrea larva, 
Terebratulina gracilis, Terebratella elegans, Rhynchonella octoplicata, 
Magas pumila, and Chama inequirostrata. The occurrence of these shells 
in any locality will be therefore indicative of the presence of strata repre- 
sentative of the Norwich beds. S. J. Mackie. 

DipymMopon VavcLusianum.—Since my memoir on this subject was 
published, the specimen has been thoroughly cleaned out by Mr. Davies, 
of the British Museum, and he has distinctly shown that the interpretation, 
that the last tooth in the jaw was the third molar, was erroneous. ‘This 
tooth is therefore the second molar ; the one immediately preceding it be- 
ing the first ; and the fractured tooth, instead of being the first molar, turns 
out to have been the last premolar. The specific and generic distinction of 
the Didymodon is, however, not invalidated by the detection of this error 
on my part, which, as in all similar cases, I hope to be the first to point out. 

C. Carter BiakeE. 
MammMatian Remains 1n Hampsnire Gravet.—The remains referred 

to at page 110, have been kindly forwarded to us by Lieut.-Colonel Nicols. 
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The species are—Elephas primigenius (determined by Dr. Falconer) in 
the embedded lump of Tertiary rock, Pectunculus Plumsteadiensis, Na- 
tica glicimeroides, and Rostellaria Sowerbii (determined by Mr. Prest- 
wich).—Ep. Grot. 

Gattic Canor.—The dredgings in the Seine have brought to light the 
interesting remains of a canoe fashioned of the trunk of a tree, 55 métres 
long, and 85 centimétres broad in the middle, and attributed by the French 
antiquarians to the Gallic era. In the same place seventeen pieces of 
Gallic money, a knife, a flint axe, and various pieces of pottery were found 
at the same time. 
Leap Orr.—A vein of lead-ore has been discovered at Port Jervis, 

Orange County, N. Y., containing 80 per cent. of pure lead, and six feet 
wide by eight feet deep, in the Oneida Sandstone. 
Mammarran Remarns.—Dr. Buckland records, in the Geological So- 

ciety’'s Transactions, vol. iv. p. 287, the discovery of ‘‘ four large and 
entire tusks of elephants,” in a garden opposite the chalk pit at the base 
of Loam-pit Hill, and on the north side of the turnpike-road. They were 
for some time (1817) in the possession of Mr. Lee, the owner of the ex- 
tensive brick-works there. 

Norroxik Broaps,—Sir,—I should be much obliged if you could inform 
me of the origin of our “ Norfolk Broads.” They are, as the name im- 
plies, broad, comparatively shallow, sheets of water of various extent, 
generally a few miles only from the sea, and partially overgrown with 
reeds, etc. I have myself a suspicion that they are in some way connected 
with the Crag sea.—Yours truly, Cuartes Jicks, jun. 

P.S.—It may be as well to add that the ‘‘ Broads” above-named have, I 
believe, always some connection with a tidal river. 

Woodlands, Thorpe, near Norwich, March 23. 

DisturBaNce oF THE Srea.—The ‘Grahamstown Journal’ (February, 
1863) makes the following statement :—‘‘A farmer named Elliott, residing 
near Gusha River, while crossing the mouth of the Keiskama, a few days 
since, noticed an eruption in the sea, which was violently agitated and 
forced upwards as from the spouting of a whale. On approaching the spot 
as closely as possible, he perceived that a dense body of smoke rose as 
from a crater, and when the tide threw the surf over the spot it was im- 
mediately thrown some forty or fifty yards into the air, the water, for the 
circumference of half a mile, assuming the colour of the blackest ink. 
This continued for some fifteen minutes, and gradually died away with a 
rumbling sound.” 
Errata.—Sir,—The note “ On a Progressive Change in the Form of 

the Earth,” page 110 of the number for re 
March, is, I am sorry to find, unintelligible, 
in consequence of the omission from the 
diagram of letters referred to in the text. 
The diagram ought to have been thus 
marked.—Grorcr Hamitton. 

Queen’s College, Liverpool, March 8th, 1863. 

Errata.—Briackpown GREENSAND.—In 
Plate III. Sidmouth and Lyme Regis are 
interchanged as to positions. 
Errata.—In Plate III. figs. 4 and 5 are transposed. Fig. 4 is Glypto- 

lepis scale; fig. 5. Holoptychius scale. 
Errata 1n Taste or Birp Remarins.—The x to Coturnix is put in 

the Maestricht instead of in the Hocene column, and the x to Perdiz in 
the Eocene instead of in the Miocene column; the ? to Gallus and the ? 



156 THE GEOLOGIST. 

to Gallus Bravardi, also, are put in the Eocene instead of the Miocene 
columns. Lathornis ? emuinus is also accidentally put in the Maestricht 
instead of in the Hocene column. Insert the xX in Pliocene column against 
Cygnus ferus ; and the Xin Cavern column against Fulco ; and the x against 
Gastornis Parisiensis in the Hocene column; the x in the Pliocene column 
against Cygnus ferus. 

REVIEWS. 

Geological Observations on South Australia, principally in the district 
South-east of Adelaide. By the Rev. J. E. Woods, F.G.S., ete. 8vo. 
Longman. 1862. 
We have in this book the results of an amateur geologist’s well-directed 

observations on the geological structure of a considerable portion of South 
Australia during his residence there as a missionary, actively employed, 
and both willing and able to find occupation and amusement, during his 
leisure hours and solitary rides, in studying nature and the physical fea- 
tures of the country. The chief geological feature of the south-eastern 
portion of South Australia is a wide-spread limestone, mostly white and 
friable, composed largely of Bryozoa, especially of a large Cellepora 
(C. gambieriensis, Busk). The upper part of the limestone is often com- 
pact and without fossils, and it passes by degrees into the lower softer bed, 
which is full of Bryozoa, Terebratule, Pectines, and other bivalves, with 
numerous Gasteropods (chiefly casts), several Echinoderms, Shark-teeth, 
etc. The author gives a full account of this limestone, its flint-layers, 
iron-pyrites, rock-salt, and fossils ; and remarks that, though it has some 
characters in common with the white chalk of England, yet it is really to 
be compared with the Suffolk Crag. He ascribes the origin of this deposit 
to a great reef, or reefs, of Bryozoa, such as have given given rise also to 
the Maestricht chalk and the Crag of Suffolk; but in explaining the na- 
tural history of such a reef, Mr. Woods has very unfortunately confounded 
“ corallines,” ‘ corals,” and “ moss-corals ” (partly by intent, and partly 
for want of exact zoological knowledge), to such an extent, that few of his 
non-scientific readers (to whom he particularly addresses himself) will 
understand that “ corallines”’ are really stony seaweeds or alge; corals, 
humble animals, but little raised above the sponge families; whilst moss- 
corals or Bryozoa (termed also Polyzoa) rank higher in the animal scale, 
and belong to a very different group. The external resemblance of cer- 
tain Bryozca to corals, long ago led some geologists to regard the lower 
Crag of Suffolk as being made up of “corals,” and to give it the name 
“Coralline,’*—a word which already had another meaning in connection with 
the calciferous Alge. As neither corals nor corallines occur (or but very 
rarely) either in the Suffolk or the South Australian Crag, *‘ coralline”” must 
be a misnomer for either of them; and we hope that Mr. Woods will re- 
collect this if his work comes to a second edition, as we hope it will. 
Some of the fossils of the white limestone under notice are illustrated by 
indifferent woodeuts ; we trust that Mr. Woods will find some opportunity 
of having all his fossils carefully figured and determined by some working 
paleontologist. Mr. Busk has examined and named some of the Bryozoa 
(p. 84) ; the Foraminifera have been determined by Mr. Jones, of the Geo- 
logical Society (p. 71); and Professor M‘Coy seems to have examined 
others of the fossils; Mr. Woods, therefore, has made some progress in the 
elucidation of the palontology of the interesting formation which has 
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occupied his attention with such good results as the book before us bears 
witness to. This book, written far away from libraries and museums, at 
Penola, in the South Australian bush, not only gives evidence of its 
author’s good judgment in choosing geological research as means of intel- 
lectual amusement, of his extensive reading, his acuteness of observation, 
and sensible generalizations, but it is a good example of what may be done 
in rendering a geologist’s knowledge of one locality available to neighbours 
and to the world at large. Without aiming at a high scientific standing 
(for which indeed its many verbal errors in nomenclature, and its scientific 
shortcomings, unfit it), this work will do good service both in the Colonies 
and at home. ‘In the former, the number of scientific readers is com- 
paratively few, though in no parts of the world perhaps is a greater in- 
terest felt in matters of the kind,” says the author; and indeed, what with 
their gold-seeking, water-seeking, and coal-seeking, their search for build- 
ing-materials, their road-makings, ete., our colonial brethren may well have 
occasion to be alive to scientific subjects, and to geology in particular. 

There is very much relating to the extinct volcanos of South Australia, 
and to the caves and their bone-breccias, to be found in Mr. Woods’s in- 
teresting book; for all of these have their place in the geological history 
of the limestone tract which the author more particularly works out. In 
the late Tertiary period the Bryozoa had it all their own way here, in a hol- 

_ low sea-bed, and rivalled corals in the accumulation of extensive reef-like 
_ deposits of calcareous matter, until volcanic agency interfered for awhile, 

to be succeeded by the deposits of shelly matter by ocean-currents for 
a long period, followed by a perhaps longer era of upheaval and slow 
denudation, accompanied by other volcanic disturbances; the extinct craters 
due to this are still existing. The upheaved Bryozoal limestone weathers 
into arid sand; it is also extensively excavated by subterranean water- 
channels, supplying the local wells to a large extent. 

These changes have been gradual, the author thinks; and during that 
long time the marine fauna was considerably changed, but the terrestrial 
fauna in a less degree. 

The author has some useful observations, in his early chapters, on the 
relation of physical geography to geological conditions, and on the general 
physical character of Australia. His description of the soil, swamps, 
vegetation, and faunal peculiarities of the district in which he interests him- 
self, affords many useful hints to the paleontologist as to local accumu- 
lations of minute organisms, of certain lake-shells, and of mammalian 
bones. The “ Biscuits-flats” of Southern Australia have long puzzled 
those who have seen them ; but Mr. Woods explains the origin of the cal- 
careous ‘‘ biscuits,” by showing that these round flat plates are really the 
sun-dried marly cakes that have been formed in little depressions of the 
ground in the rainy season (p. 45). 

- We hope that this highly interesting and well-constructed work will 
fulfil its object as an instructive book among the public fully as well as it 
served, whilst in preparation, to amuse its solitary, hard-working author 
in the Bush. 

Studi Stratigrafici e Paleontologici sull’ Infralias nelle Montagne del 
Golfo della Spezia; del Prof. Giovanni Capellini. 4to. Bologna. 1862. 

The Lower Liassic formations of the neighbourhood of Spezia have been 
long interesting to British geologists, the labours of De la Beche and Mur- 
chison having rendered them to a certain extent familiar to us. The ex- 
cellent memoir which Prof. Capellini has produced gives an elaborate cata- 
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logue of the fossils of the calcare nero, and the associated schists of the 
vicinity. 

CoMPARATIVE TABLE OF THE PRINCIPAL LOCALITIES OF THE SPECIES OF MOLLUSCA COMMO} 
THE LOWER LIAS OF SPEZIA. 

: 

e| 
Species met with in the hills of | . 2 | Species met with in the hills of 

the Gulf of Spezia, and the|= 3) | ||| the Gulf of Spezia, and the S|! . 
neighbouring islands of Pal-| 2 =) =| || neighbouring islands of Pal-| |=) 2 
maria, Tiro, and Tiretto. 2/= ls %| = maria, Tiro, and Tiretto. Sls : 

s|21e =|5 285% 
A\z ie =\7 A | 

Ammonites nanus ?, Mart.......|... ‘i Brought forward} ¢ - 
Purpurina spedieusis, n. sp. ...|...|...|...]...]...|...|...|| Cardinia Stoppaniana, n. sp. ...}......J...[...).. be 
Neritopsis tuba, Schafh. ...... *)00.)...]...]...]...|...|| Myoconcha psilonoti, Quwenst. was) 
ee en aoe .|| Cardita munita, Stopp. ......... Le 
N. bombicciana, n. sp. .........|...] .. || C. Austriaca, Hauer, sp......... ashogltiae “a 1 

Chemnitzia usta, Zerg., sp. ...|... 7 C. tetragona, erg. |... :.s0ssesehevs 4 oe - 
C. abbreviata, Terg., sp. ......|... * Lucina Civatensis, Stopp. ......| * |...|...[...|-.4mme 
es aurordte, Perg., sp..;.-.«.-.|...| * Corbis depressa, Romer, sp. ...| * |...|...|...|.. a 
C. unicingulata, Zerg., sp.......|... * | J...[...]...{...|| Cardium Regazzonii, Sfopp. ...| * |...|...|...|.. de 
a SS Serer ber Pees Rees pee fe) ed oe Myophoria levig zata, Broun, sp. s+] oe[eeeleee]en dime 
C. Cordieri, n. sp.... .. .|| Cuculleea acuta, Myh., sp.......|... yo...) ae 
emispiata, MSP. ........|...|--.!..-)-0- soul he Murchisonii, D. SP. .....000-]>0s) cn : 
-C. Lessoniana, n. sp.. BB ...|...|] C. Castallanensis, n. sp, ..:.....])-c) eae 
Cerithiuin seniele, Mart. * * | * || Nucula subovalis, Gold.......... ll Se 

ht es a i eed ee (ae ee * || N. ovalis, Zeethen......2..20. 20 (ES 
C. rotundatum, Zerg.............|... i ...f:.. || N. strigillata, Golds ......1,.1.)0 
C. gratum, Zerg. ETE Fe) taaak Nel haat Healt os Mytilus cuneatus, Sow., sp. .. 
PPEBEPHING, 1. SPvee. «oe eoecoe|sonf-»-]cefcastors|ouelven Lithodomus Lyellianus, n. sp... 
EE. aoe at ean errem Paes ONT Ret Bigs flat Rea bee! L. Meneghinii, n. sp:.....5.,52041).2]20 
Turritella Dankeri, Zerg. ? ...)... sd ead cad Mod ET PEP Avicula Deshayesi, Zerg. : 
Ne 2 Re te. . Buvigniert, Ferg. .i:<s5.euae 
@ Deshaysea, Derg. 2:2.0255+ 550] -0: + |* - Dunkeriy: Teg. ccsnes <aseas ee 
P. MIcaTiNela,. NSP. .......%. 
T. Somervilliana, n. sp.......... 
T. limensis, n. sp. . 

| Turbo subpyramidalis, D Orb. 

A 
A 
A. Alfredi, 'Terg..©., nTa.nesiipelel 
A. infraliassica, Mart. 
A 
A 
A 

. Sismondee, n. sp. . 
: Meneghinii, Nl. Sp.. 

Phasianella nana, Terg..........]... de iach Ball Ball AM BA _ ineequiradiata, Schafh. . eye 3a 
Eeeenidonis, NM. Sp... ....2...0.-- ay, Reis Brak bel joes Bie at Pecten Falgeri, Mer............. : 
Orthostoma Savii, n. sp. mee Fey) I r.. janiriforinis, Stapp.” > tees a | 
EY 2 ee) * P. aviculoides, aia oP Ghee #1. | eee 
Corbula imperfecta, n. sp.. ne P. Sismondee, n. sp. RH OE cs 
Anatina precursor, Quenst. ssp.) vus[.ee[ece[eee{eee]es-{] Lima punctata, Bow: 5:2, 008A ¥ ee 
IN IN oon sain onovnh 5 Adan vent scchec ea Be L, Azzarole, Stopp. ..........+. =}. . ae 
Myacites faba, Wink............. Cn Reh ASE L. nodulosa, Zerg. ?......2:./..0}ae) © jaune 
Mactra aeceritaridis, DOrb.? \*!*) 40) tf Lh. precursor, Quenst. .......2-|..b | dees food 
Astarte cingulata, erg. ......)... gp PEs Tae aS L. pectinoides, Sow., sp..........{...|ee-[ecefecefees 
A. Cocchii, Mgh. ...............| ..|...|...|..-|...]-..]-.-{] Spomdylus Hoffmanni, n. sp. ...]./:))..Ja}oteeee 
Mo ca swecd} seal cols Leochcs chapel ans Meira sg aac Emm. ...| * | *| *| *| ¥! 
Cardinia regularis, Zerg. ......|... sll Tacill Vigil onl PO P. Mortilleti, Stopp. ............ | loes}aneha 
C. trigona, D’Ord..............55 pee peer Da abs BL bY Rhynconella Pile, Mgh. . Re ee 
SN a) Serre oer ory ee, Som WO foes 2) A ee R. Portuvenerensis, u. sp.. . 

ged Pa i ta bi See baffle 
Total 314 6| 5] 6| 1 3 Total|17/23| 7) 6| 7 

The following table of the divisions of the Lower Liassic beds in Italy, _ 
France, Belgium, England and Germany will be found useful. | 
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Geologia e Paleontologia del Bolognese ; Cenno Storico del 
Prof. G. Capellini. 8vo. Bologna. 1863. | 

This is a history of the progress of geology and paleontology in thal 
neighbourhood of Bologna from 1648 to 1810. The Aldrovandine Museum 
first gave an impetus to the study of paleontology in Italy, and many of 
its choicest specimens were described by Ambrosini in his ‘Museum Me-— 
tallicum.’ Here under the name of Argyroconchus was for the first time 
figured a fossil shell frequent in all the Bolognese hills, which Scheuchzer 
in a later period termed Concha polygynglima, Lamarck Perna mazillata, 
Deshayes Perna Soldani. Lorenzo Legati ina part of his work (1677) de-— 
nied that the Glosso-petro had formed part of an animal, but elsewhere ad- 
mitted its resemblance to the tooth of the shark. The labours of Ghedini, 
Beccari, and Monti are alluded to by Prof. Capellini, as well as the re- 
searches of Dr. Falconer, who has shown the distinction between the 
rhinoceros of Monte Biancano (£. leptorhinus, Cuv. part) and the species” 
from Val d’Arno described as the R. Htruscus of Falconer. 

The memoir is of a most interesting nature, and although the present 
political condition of Italy is such as to inspire but little hope for scien- 
tific progress there, the above-mentioned works by Prof. Capellini are 
valuable and accurate contributions to this science. 

i 
{ 

Balenottera Fossile nelle Argile Plioceniche di S. Lorenzo in Collina 
(Provincia di Bologna). Nota del Prof. G.Caprrtiini. 8vo. Bologna. 
1862. é 

This little pamphlet details the progress of a journey made, and brief 
notices of the fossils collected by Professor G. Capellini, Drs. Foresti and 
Nicolai, in the neighbourhood of Bologna. The most striking fossil which 
was obtained was referable to the genus Rorqualus, of which a portion of 
mandible, being about a metre and a half in length, was at first discovered, 
and led to the identification of the species. Afterwards the skull, the 
maxillary bone, and one of the mandibles, doubtful evidence of a paddle, 
and portions of vertebre and ribs, were found. Deductions from these 
evidences lead Professor Capellini to the inference that the whale to which 
it belonged measured at least 68 feet in length. He speculates on the 
future discovery of the remains of dolphins, rhinoceroses,elephants, and other 
mammalia that inhabited the same region during the Pliocene epoch. Ina 
note he reminds paleontologists that besides remains of rhinoceroses which 
exist in the museum at Bologna, there is also a fine molar of Hlephas an- 
tiguus, derived from Crovara, and which forms part of the fossils collected 
by Professor Alessandrini. A few fragments, referable to the same species, 
from the same locality were discovered in a shop, where a piece of a broken 
mandible had also been preserved in a bad state. 
We are glad to see that Professor Capellini is endeavouring to remove 

the stigma which has been cast upon Italian geologists, of not paying due 
attention to the productions of their own country. 
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THE GEOLOGIST. 

MAY 1863. 

CESTRACIONT FISHES OF THE CHALK. 

By THE Eprror. 

THE very fine specimen of palatal tooth of Ptychodus polygyrus, 
which we figure in Plate IX., from the collection of N. T. Wetherell, 

Esq., of Highgate, temporarily draws our attention to a class of re- 
mains of very considerable interest. 

We have not the leisure at the present time for going as deeply 
into the subject as it well deserves, nor as the mass of valuable ma- 
terials accumulated since the publications of Agassiz in 1843, and 
Dixon in 1850, require. 

There are also other important points than the mere bearings of 
more detailed information of the characters of species very possibly 
to be gained by a study of the singular and marked group of cestra- 
ciout fishes. First known, in abundance of individuals, in the Car- 

boniferous age—though not at any time numerous in genera,—and 
presenting various forms, numerically abundant, in the Jurassic and 
other intermediate formations up to the Chalk, characterized by its 
many varieties of Ptychodus, but now dwindled down to a solitary 
representative in the Port Jackson shark, it is one of those very 
circumscribed groups in which we ought to find more especially and 
distinctly marked traces of the transmutation of one species into an- 
other, if such transmutation did exist in the past ages of our planet. 
That the group does present important evidence on this point is cer- 
tain, but whether sufficient or not to come to a practical and definite 
conclusion, may be as yet doubtful ; although, if collectors will turn to 

the fossil remains of these fishes in earnest, we may rest assured of 
VOL. VI. , eas 
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good work in this direction being done. By a glance at the British 
Museum specimens, and a careful looking over of the descriptions and 
figures in the ‘ Poissons Fossiles’ and the ‘Geology of Sussex,’ any 
intelligent observer would at once see what new additions would be 

useful for supplying the missing links in the historic and stratigra- — 
phical series. We add here a list of the species of Ptychodus ex- 
hibited in our National Collection. 

SPECIES OF PTYCHODUS IN BRITISH MUSEUM COLLECTION. 

PawaTaL TEETH OF 
Ptychodus polygyrus . . . From White Chalk, Burham, Kent, Wiltshire, Lewes, 

Sussex, Purfleet, Grays, Essex (Taylor’s Collection). 

Pty. depressus . . « + « White Chalk of Cherry Hinton, Cambridgeshire. 

Pty... sp. . + « « « « White Chalk (Taylor’s Collection). 

Pty. Owent . . . . . . White Chalk, Burham, Lewes. 

Pty. Mortoni. . . Cretaceous strata, Clarke County, Alabama. 

Conwy. (specmens called me Lower Chalk, Dover, Sussex. 
cent teeth). . . 

Pty., sp. (near poly voy) . Upper Greensand, Tournay. 

Pty. rugosus . . . . . White Chalk, Rochester, Greenhithe, Kent. 

Piy.athor. ~. =... .'» Chalk, Sasex, 

Pty. decurrens . . . . « Lower Chalk, Kent (Taylor’s Collection), Harietsham, 
Burham, Maidstone, Kent, Brighton. 

Pty. mammillaris . . . . Lower Chalk, Lewes, Brighton, Dover, Guildford; 

Upper Greensand, Tournay; Chalk Marl, Téplitz. 

Fix Rays oF 

Ptychodus spectabilis . . . White chalk, Lewes. 

Pty., sp, (small size) . . . Chalk, Sussex. 

Pty. arcuatus. . . . . ~ Chalk, Lewes. 

Pty. cibberulus . . . . » Chalk, Lewes. 

ty. articulatus . . . . » Chalk, Lewes. 

Pig. Be = cs 26, 6 > 1s), «) Milnte Chalk, Rurkam. 

Pty. latissimus . . . . »« White Chalk, Herts, Lewes, Kent, Southeram; Creta- 

ceous deposit ? at Oxford, Essex. 

Pty. paucisuleatus . . . . Chalk, Sussex. 

In the same cases with the Ptychodus teeth is a tooth of Stropho- 
dus asper—the type specimen figured by Agassiz. There are also 
some other specimens and fragments of Strophodus, to which genus I 
am disposed to add the specimens and fragments labelled “ nascent 
teeth of Ptychodus,” and so styled in Dixon’s work by Sir Philip 
Egerton. A comparison of the structure of one specimen in parti- 
cular, with one of the specimens of S. magnus from the Stonesfield 
Slate of Eyeford, in the adjoining case will, we think, justify this view. 

; 

Without wishing to do more than hint the possibility that the an- — 
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cestors of Pty. Mortoni, from the American Greensand, may be repre- 
sented in time by some of the species of Acrodus, we would invite 
comparison with an unnamed tooth of this genus from the Forest mar- 
ble of Stanton, in Wiltshire. In the same way, if the development 

theory be correct, the connecting links might be hereafter discovered 
between the more primitive Orodus ramosus of the Carboniferous 
limestone and the Forest Marble species of Acrodus, and the Acrodus 
Anningieé of the Lias of Lyme Regis. 

NOTES ON THE EVIDENCE OF GLACIAL ACTION 
IN SCOTLAND. 

By P. Stumons, Esq., oF WHITEINCH. 

In the parish of Baldernock, county of Stirling, and in the neigh- 
bourhood of “fragments of stone reared by creatures of clay,” 
Craigmadden Castle, the pedestrian will find three large stones well 
worthy of his notice. They are situated in the centre of a bog; 
consequently, if the said pedestrian desires to observe, measure, and 
minutely examine them, he must, as three friends lately did, take off 
boots and stockings and wade through the water that surrounds the 
stones to within two feet; that a 
is to say, if he desires such arti- _ 
cles to remain dry. The bog: 
forms part of an extensive na- 
tural amphitheatre, situated in . 
the Craigmadden moor; andthe = ~_——————=— 
stones have received the name [Fig. 1.—View (looking to the S.E.) of the 
* Auld Wives’ Lifts,” from the Auld Wives’ Lifts. 
absurd tradition that they were placed, once upon a time, among the 
heather by three old women, natives of Baldernock, Strathblane, and 
Campsie. 

The Lifts are considered by some antiquaries to be nothing more 
or less than a cromlech or sepulchral monument; others, however, 
think they are an altar which the Druids used. The former opinion 
is maintained by Dr. Daniel Wilson in his ‘ Archeology.’ His 
words are: “It is remarkable as an example of a trilith, or com- 
plete cromlech, consisting only of three stones. Two, of nearly equal 
length, support the huge capstone; a block of basalt measuring fully 
18 feet in length, by 11 in breadth, and 7 in depth. A narrow tri- 
angular space remains open between the three stones, and through 
this every stranger is required to pass on first visiting the spot, if, 
according to the rustic creed, he would escape the calamity of dying 
childless. It is not unworthy of being noted, that though the site of 
this singular cromlech is at no great elevation, a spectator standing 
on it can see across the island from sea to sea; and may almost at 
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the same moment observe the smoke from one steamer entering the 
Frith of Clyde, and from another below Grangemouth, in the 
Forth.” The view engraved by Dr. Wilson is from the south-east ; 
and, according to his measurement, the weight of the large sandstone, 
not basalt, capstone is 96 tons; being 46 tons more than a different 
result of the measuring,.which makes the weight 50 tons. The two 
fragments of sandstone on which this large piece rests are prismatic 
in shape, lying side by side, forming a triangular opening, which 
enables any one to creep through. The sketch of the stones as 
seen from the south-west, gives the reader an idea of the size of this 
space. In the appendix, No. 4, to Mr. Smith’s recently published 
‘Researches in Newer Pliocene Geology,’ Mr. Buchanan considers 
the Lifts ‘“‘a very interesting and well-preserved memorial of the 
remote pagan people of the canoe period,” and, like Nilsson, states 
= that “ the uppermost is an enormous block of basalt.” 
———— This mistake causes one to imagine that the stoues 
> fe'\\\ have not been properly examined by the said anti- 
1 =~ quaries. The Lifts are covered with the marks made 

Vig. 2.—End view by visitors and others. Their position according to 
of the “ Lifts.” the compass may be useful, and is consequently here 
7 given, as taken from the capstone. 

The science of geology enables the unprejudiced 
observer to declare with boldness, and to prove be- 

“ yond doubt, that the Auld Wives’ Lifts were never 
Be. placed where they now are by demons, angels, 

> Nw “y, witches, or mortals, of any age. Although, to quote 
Fig. 3.—The bear- Kent’s well-known lines,— 
ings of the “ Lifts.” 

ne-—T SC [—5 

\ 

~“ There’s a pleasure on the heath 
Where Druids old have been, 

Where mantles grey have rustled by 
And swept the nettles green,” 

yet science compels us to give to water and ice the honour of causing 
the three stones to remain where they now are. They are erratics. 
This fact, for the evidence is almost demonstrative, is asserted by one 

who has made frequent visits to the stones, and 
a careful examination of the strata in their 

g neighbourhood. ‘The former are angular; “the — 
Z7 erratic blocks,” Agassiz asserts, “in Switzerland — 

Fig. 4.—Sandstone block, are always angular;” the latter is composed of 
S.E. of the “Lifts.” sandstone and conglomerate or pudding-stone. — 

The sandstone is both polished and grooved, frequently cut and ex- — 
cavated by some force, doubtless ice. The ice appears to have been 
aided by a current, which, sweeping along, made the sandstone yield. 
This ice current appears to have cut the sandstone fragment lying on 
the margin of the bog to the south-east of the Lifts. 

_ The stones have been floated to their present position by ice, at a 
time when the land was depressed by some earthquake moyement. 
“ We have,” says Mr. Smith, of Jordanbill, in his most interesting _ 
‘Researches,’ “in the superficial beds in the basin of the Clyde, 

Se Be = a 
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evidences of such a movement, which must have taken place in the 
period when the climate was colder than at present, and which, if not 
paroxysmal, was sufficiently rapid to have entombed alive the testa- 
ceous inhabitants of the sea, and to have covered them up to a con- 
siderable depth with beds of finely laminated clay, which could only 
have been formed at the bottom of the sea.” The current or rush of 
water made the ice bearing the erratics cut and polish the sandstone 
in the neighbourhood. This rush of water was doubtless produced 
by one of those earthquake waves thus described by Mr. Smith in 
the above-mentioned work, and considered by him to be the force 
that originated the till or boulder clay :—‘‘A rush of water, such as 
that produced by earthquake waves, of sufficient violence to tear up, 
not only the pre-existing unconsolidated cover, but considerable por- 
tions of the subjacent rocks, and perhaps obliterate the inequalities 
caused by disturbances in the coal measures, passed over the island 
from west to east, or, rather, from the north-west, depositing the 
whole in a confused mass on the surface. In that part which was 
under the sea, beds of gravel, sand, and clay were deposited. In 
process of time, a second débacle swept over the island in the same 
direction, but with much less violence than the first; the stratified 
beds, perhaps of no great thickness, were swept away, leaving, how- 
ever, occasional patches suflicient to attest their existence, and also 
part of the pre-existing diluvium, reducing the inequalities and 
grinding the exposed surfaces of the rocks and boulders, for it is to 
this second débicle I ascribe the scratching of the rocks and boulders; 
and here, I think, ice acted an important part, and was probably the 
principal agent in grinding down the substance over which it passed. 
A colder climate and a north-west direction both point to a frozen 
ocean, which was perhaps broken up by the convulsion which caused 
the diluvial wave, and the ice of which was swept over the land in 
the same direction.” Antiquaries formerly imagined the erratics, 
or the boulders termed rocking stones, to be the workmanship ot 
human hands; now however, Mr. Wright, one of the most talented 
of their number, asserts that they are the result of natural causes. 
Geology has proved this; and the same science has also taken from 
the territory of archzology some of the stones said to be complete 
cromlechs, the Lifts being an instance. 
When examining the boulders 

near Loch Ken in Kircudbright- 
shire, | observed among many of 
great size and gigantic in composi- 
tion, one 10 feet in height, and 13 -— 
feet 9 inches long, resting on two ~=— = 
small boulders, prismatic in form. 
(Seesketch.) Workmen were blast- 
ing some of the boulders when I was measuring, consequently their 
number is decreasing ; and the evidence of glacial action in the neigh- 
bourhood of Loch Ken, as far as boulders are concerned, will soon cease 
to exist. This, however, cannot be said of the striking glacial action 
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observed on the banks of Loch Doon, in Ayrshire, as the remarkable 
striated trap-rocks cannot be so easily removed. The openings or 
strie are generally narrow, long, and deep; sometimes prismatic. 
They appear to resemble in sharpness the scratchings considered, by 
Dr. John Tyndall, in his published ‘ Description of the Glaciers of 

bY A > 
Fig. 6.—Striated basalt, Loch Doon (as seen from the Lake). 

the Alps,’ to be caused, on the Riffelhorn, by the Gérner glacier of 
former ages. The boulders on the shores of Loch Doon are fre- 
quently very large, and mostly basalt; and so numerous, as to con- 
stitute entirely the west side of the loch, the waters of which appea 
to rest on a bedof boulders, - 
four of which are so large = 
as to appear above the 
surface, and now remain 
islands. (See sketch.) 
None of the numerous Fig. 7.—Island-boulders, Loch Doon. 

boulders examined by me possess the strong and varied polarity 
which Dr. Tyndall found to exist in some cast down from the 
summit of the Riffelhorn, It is not maintained that the many 
trap-boulders scattered through Scotland were never magnetic; and 
it is only affirmed that no fragment has yet been discovered that 
was observed to act forcibly upon a magnetic needle. It may be here 
remarked, that many of the “jutting prominences ” of Dumbarton 
basalt rock, on which the fortress is situated, like those of the Riffel- 
horn and Gorner Grat, described by Dr. Tyndall, possess the mag- 
netic action caused by the magnetic oxide of iron. Has this 
magnetism been developed by glacial action ?—is a question which 
cannot be here answered, although it is one worthy of being con- 
sidered by geologists. The top and base of Dumbarton Rock | have 
examined with a small compass. Near the summit of the portion of 
this rock called the beacon-tower, the polarity changed, the pole 
affected being the south, at the distance of 34 inches. In no instance 
did I observe the compass to be affected in the east portion of the 
rock, either at the top or base; the reverse was the case with the 
west portion, both at the top and base, the immense fragments, un- 
doubtedly portions of the rock, removed probably, by lighting, on the 
terrace at the foot of this part of the rock, being no exception to the 
“strong and varied polarity.” 

Glacier pressure is considered by Dr. Tyndall to cause the crust 
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observed on trap, or rather the species of trap termed basalt. In the 
143rd page of his ‘ Glaciers of the Alps,’ he says, in describing the 
lower spur of the Riffelhorn: ‘ Midway down the spur I lighted 
upon a transverse wall of rock, which formed in earlier ages the 
boundary of a lateral outlet of the Gorner glacier. It was red and 
hard, weathered rough at some places, and polished smooth at others. 
The lines were drawn finely upon it, but its outer surface appeared 
to be peeling off like a crust; the polished layer rested upon the 
rock like a kind of enamel. The action of the glacier appeared to 
resemble that of the break of a locomotive upon rails; both being 
ceases of exfoliation brought about by pressure and friction.” This 
crust is observed on basalt boulders taken out of semicircular mounds, 
probably caused by glacial action; portions of the crust can easily be 
removed. My illustrious and valued friend Mr. James Napier, 
F.C.S., in his valuable “ Remarks on Mineral Veins and Waterworn 
Stones,” read before, and published in the Transactions of the 
Philosophical Society of Glasgow, March 8rd, 1852, has proved, 
beyond doubt, that this crust is not the result of pressure but of 
water. This eminent chemist maintains that water, in contact with 
and passing through rocks, changes their character, by dissolving out 
some of their component minerals. The following extract, although 
long, I cannot refrain from giving, as it clearly explains how the 
remarkable crust found to exist on trap or basalt rocks originates :— 
“A piece of trap rock, e.g., exposed to water, very soon changes, 
when alternately wet and dry, and exposed to the atmosphere; the 
decomposition is sensibly apparent, a brown crust is soon formed, 
which becomes soft and brittle, breaking off by slight friction, leaving 
a new portion of the stone to undergo the same change. The same 
sort of stone embedded in the gravel under the soil, passes through 
the same changes, but the crust in this case is not so soft and 
brittle ; the change soon penetrates to the centre of the stone, giving 
it a different character and appearance.” I lately removed portions 
of the crust from such boulders, taken from a railway cutting in this 
neighbourhood, almost half an inch thick, and about 12 inches by 6. 
Much larger fragments could easily be obtained. “ Analysis,” con- 
tinues Mr. Napier, “of the stone so changed, compared with the 
original, makes the change very apparent. We give the average of 
many analyses from different localities :— 

Kernel, or original stone. Crust, or altered stone. 

Insoluble silicate of alumina 66°8 Insoluble matter. . . . 72°5 
Protoxide of iron . . . 185 Fe1l4:4 Peroxideofiron. . . .19°7 Fe 138 
Lime stat tai wc ee WAM oie eS aes wh oi ene 
Magnesia . 15 Momma. 6d. ae Ce Oe 
Potash . sued te 2°6 Pothels:. (00 #3) iy alee bas 
Loss at red heat, water . 6°2 Loss atred heat. . . . 5rl 

99°4 99:2 
a 

“Here, then, we find that water has dissolved out lime, iron, 
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magnesia, and potash, and the remaining iron changed to the per- 
oxide state. The length of time required for the water to penetrate 
a piece of trap I know not; but that the soluble power of the water 
is great, is evident, by placing a piece of such rock in distilled water ; 
100 grains digested for six days, at summer heat, lost one per cent. : 
the water had an alkaline reaction, and contained magnesia, potash, 
and lime.’ Mr. Napier exhibited a specimen of a boulder, showing 
“the powerful action constantly going on in the earth, changing the 
character of rocks;’’ and he also remarks, that “the crust or outer 
portion of stones of this soil have generally been looked upon as in- 
crustations, from the water in which they have been placed having 
salts in solution that have become deposited upon the stone or kernel 
portion. Such incrustation does take place upon organic substances 
placed in mineral waters; but in this instance, as in most other 
minerals, the change has evidently been caused by the decomposition 
of the original stone.” : 

Not far from the town of Lochwinnoch, on the road to Kilbarchan, 
in which parish it is situated, stands one of the most remarkable 
erratics in the west of Scotland. Mr. William Fulton, M.A., Govan, 
first informed me of its existence, and last July both of us measured 
it. The immense basalt fragment, judging from the direction of the 
deep and broad scratches on its south-east side, appears to have been 

carried along in two directions; the force, 
either ice or running water, thus causing 
the marks or scratches to cross one another 
almost at right angles. (See sketch.) The 
stone is 11 feet in height and about 69 feet 
in cireumference,and appears to be two miles 

is —=—— — west of the town of Kilbarchan. The stream 
Fig. 8.—Erratie block, Loci- called St. Bride’s Burn is not very far from 

winnoch, the erratic, which receives the local name 
Clochodrickstone, said to be from the Gaelic, meaning the Druid’s 
stone. 

AN ATTEMPT TO CORRELATE THE GLACIAL AND 
POST-GLACIAL DEPOSITS OF THE BRITISH ISLES, 
AND TO DETERMINE THEIR ORDER OF SUCCES- 
SION. 

By Proressor Wirti1am KIna, 

Of the Queen’s University, Ireland, and the Queen's College, Galway. 

The classification given in the sequel is based on the following pre- 
mises :— 

1st. The entire area of the British Isles has undergone at different 
times, during the Glacial and Post-Glacial periods, a succession of 
secular elevating and subsiding movements. 

2nd. At the close of the Pliocene period, the relative level of land 

——_ - = 
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and sea over the British area was approximately the same as at pre- 
sent. 

ard. The edge of the two-hundred-fathoms submarine plateau, on 
the east side of the North Atlantic, formed the west coast-line of a 
continent (now represented by Europe) during the earliest time 
(epoch) of the Glacial period. 

4th. The climate of the British area was frigid in the extreme 
during the Glacial period, allowing epochs of amelioration. 

dth. Rock-surfaces undergo enormous degradation when they are 
above the sea-level, during the prevalency of glaciation. 

General Observations on the above. 

1st Premiss. Besides the great verticul movements which cha- 
racterized the Glacial period, there are evidences, hereafter noticed, 
that it was marked by minor vertical oscillations. Further, it is pro- 
bable that the former were not of equal magnitude over the entire 
area of the British Isles; land might be standing somewhat higher 
or lower in the east than in the west; the same difference may have 
prevailed meridionally. : 

2nd. The “ Cromer Norway Spruce-forest’’ bed evidently formed 
a land-surface at the close of the Pliocene period; while the over- 
lying “ Runton Leda myalis clay” shows that the forest-bed be- 
came afterwards submerged. Further, the shells occurring in the 
Runton deposit may be accepted as a clear proof that the sea in 
which they lived was Arctic in its temperature ; the same may be 
affirmed of the “ Norwich Crag” sea. There is no novelty in these 
conclusions. Doubtless the elevated regions of the British area, 
during the prevalency of the Pliocene Arctic temperature, were un- 
dergoing glaciation. It is equally admissible that the then German 
Ocean was traversed by icebergs, transporting blocks from northern 
latitudes. These considerations lead me to assume that the foreign 
erratics, common in the unstratified drift or till of the north of 
England and the more southern counties, are Pliocene in age, and 
that they afterwards became mixed with lowland accumulations of 
field- and mountain-glacier débris, formed during the earliest division 
of the Glacial period, that is, when the bed of the German Ocean was 
all a terrestrial surface. I doubt that any Pliocene foreign erratics 
are anywhere to be seen under their original form of accumulation. 

3rd. My late investigations on the soundings obtained by H.MS. 
Poreupine* have convinced me that the remarkable rapid-sinking edge 
of the two-hundred-fathoms submarine plateau, forming the Irish sea- 
bed, as well as the extension of this edge, both north and south, has 
been cut away by the North Atlantic when its waters were confined 
within the bounding meridians of the two-miles-deep submarine plain, 
across which it is proposed to run the telegraph cable from Ireland to 
Newfoundland. Geological evidences go far to prove that the above 

* See my papers in the ‘ Nautical Magazine’ of November and December, 1862 (a 
corrected copy of which appeared in the ‘ Daily News’ of December 24, 1862) ; also my 
“Reply to Dr. Wallich’s Statements,’ Naut. Mag., March, 1863. 
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oceanic conditions prevailed in the earliest epoch of the Glacial period. 
Mr. Godwin-Austen has already enunciated a similar opinion.* 

The Irish submarine plateau is bounded by sloping sides, which 
generally sink down to about 10,000 feet, or nearly 1700 fathoms, 
before reaching the general level of the plain alluded to, with an in- 
clination ranging from 400 to 1000 feet in the mile; the lowest 
being off Galway (Hoskyn), and the highest on the coast of Kerry, 
where, however, there is also a 548-feet incline. The surface of the 
plateau appears to be marked by three terraces of different levels. 
First. The outer edge of this, the lowest terrace, is not naturally 
defined by the 200-fathoms line, as one of the names of the pla- 
teau seemingly implies, but rather by one of 220 fathoms; as it is 
from the latter line that the most sudden descent is made into deep 
water. Second. This terrace is limited by the 115-fathoms line, there 
being here a well-marked break, before reaching shallow water. 
Third. In passing from the last line to the shore, we meet with a 
rise about the 35-fathoms line. It is not well defined; but there 
appears to be rather an abrupt ascent from 45 to 35 fathoms. When 
these terraces were subaerial, the first was probably upwards of 1300 
feet above the sea, the second nearly 700 feet, and the third upwards 
of 200 feet. 

The vertical movements assumed as having taken place in subse- 
quent epochs of the Glacial and Post-Glacial periods are in a great 
measure based on the present premiss. 

4th. The first epoch of the Glacial period is generally admitted to 
have been the coldest. It is my belief that the then British area, 
with all the land now beneath the German Ocean, also that forming 
the Irish “two-hundred-fathoms plateau,’ was shrouded with an 
enormously thick pall of field- and mountain-glaciers. My views on 
this subject are in no respect less witra than those advocated by 
Agassiz and Ramsay. Probably during the earliest portion of the 
next or subaqueous epoch, the climatic conditions were not much 
less rigorous: the removal of blocks from low to high levels, in the 
way suggested by Darwin, requires the coasts to have been thickly 
girded with ice, like the shores of east Greenland and other Arctic 
lands at the present day. The close of this epoch appears to have 
been affected by a somewhat milder climate, which continued into 
the third (or second subaerial) epoch. If I am right in ascribing, 
with Agassiz and Lyell, the origin of the Glen Roy terraces to a gla- 
cier lake, it may be inferred that the last stage of this epoch enjoyed 
a still more ameliorated climate; probably ending with a mean tem- 
prime more or less resembling that now prevailing in the British 
sles. 
5th. While I quite agree with Ramsay as regards the powerful de- 

gradation which the rock-surfaces of the British area underwent 
during the Glacial period, I must also contend, from what has already 
been stated under the first of my premises, that our elevated regions 

* Quarterly Journal of the Geological Society, vol. vi. p. 86. I formed the opinion 
before learning that Mr. Godwin-Austen had advanced a similar one. 
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were considerably eroded by glaciers during the close of the Pliocene 
period. 

Before entering on the next subject, it is necessary for me to men- 
tion that I wish the greater part of the insertions in the table to be 
taken in an approximate sense; a few of them, such as “ Irish Round 
Towers,” are offered suggestively. 
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Remarks on the Phenomena of the Glacial and Post-Glacial periods 
noticed in the Table. 

The two periods under immediate consideration are strongly dif- 
ferentiated both by their physical and organic features. It is unne- 
cessary to add more to what has already been stated on the former. 
The Glacial period was characterized by the presence of species of the 
genera Hlephas, Rhinoceros, and Hippopotamus, doubtless as amply 
protected against a severe frigid climate as the Bear, Walrus, Musk 
Buffalo, Balene Whale, now inhabiting the ice-bound regions of the 
Arctic Circle. The Post-Glacial period appears to have been always 
marked by the absence of the genera above named, at least in the 
area of the British Isles. The shells special to the glacial period are 
such as still inhabit the Arctic seas: a few, but very few, may have 
become extinct. Whether any new species have come into existence 
during the Post-Glacial period is a question which I am unable to an- 
swer; but it would appear that a few are special to this term, if we 
confine our observations to the British and adjacent seas,—the fol- 
lowing species, Lima excavata, Haliotis tuberculata, Fusus Berniciensis, 
and JLitorina litoralis, being unrecorded in Glacial and Pliocene de- 
posits. The genus Homo belongs to both the glacial and post-glacial 
period: it was represented as early as the close of the subaqueous 
epoch or the beginning of the second subaerial division of the Glacial 
period by a low form or extinct species,—a view strongly countenanced 
by the Neanderthal skeleton, as well as the rudely-chipped flint-imple- 
ments occurring in the elephant gravels of Amiens, Hoxne, and other 
places. Probably a higher type existed at the same time, as indicated 
by the skulls found in the Engis caves near Liége. The “ Borreby 
people”’ of the Post-Glacial period appear to have descended from the 
Neanderthal race. How far back in geological time it was that the 
genus made its first appearance on our planet is a question yet to be 
solved. There is no reason, however, to doubt that it was repre- 
sented by species during the Pliocene, or even the Miocene period. 

The line of demarcation between any two epochs, also between 
the Glacial and Post-Glacial periods, I assume as being formed by 
terrestrial and oceanic conditions corresponding to the present re- 
lative level of land and sea. 

Glacial Period. 

First (subaerial) epoch.— The elevation of the British area, although 
the land is assumed to have been thirteen hundred feet (=220 
fathoms) higher than it is at present, is not, in my opinion, to be 
regarded as the cause of the severe climatic conditions of this epoch. 

4 
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Our present genial temperature, as correctly remarked by Lyell, is ex- — 
ceptional, and it appears to be in some measure due to the Gulf 
Stream ; but,as maintained by Ramsay, some general cause must have — 
operated in producing the extreme frigid climate of the Glacial period, 
considering that it prevailed over an immensely wide geographical 
area, irrespective of the area being successively under continental and ~ 
oceanic conditions, as it was during the first and second epochs. — 
Apparently, the climate was somewhat less rigorous towards the close — 
of the second epoch, and during the one to which I shall next advert. — 

Second (subaqueous) epoch.—I have considerable doubt that ter- 
restrial, fluviatile, or littoral animal life existed, except very partially, 
in the British area under the severe conditions of temperature of the 
first (subaerial) epoch ; and I am disposed to apply a similar doubt to 
the early division of the one under consideration. This is the reason — 
why I have excluded fossiliferous deposits from the two stages re- 
spectively forming the close of the subaerial, and the beginning of — 
the subaqueous epoch. 

The shells found by Trimmer on Moel Tryfaen (1400 feet in height), 
and named by Forbes, do not positively indicate an Arctic climate ; 
but this may be accounted for on the supposition that the deposit 
containing them is of littoral origin. Deposits formed, contem- 
porary with the “ Moel Tryfaen Shell Drift,’ at the bottom of a deep 
sea, would contain shells of a decidedly Arctic character. At the 
present time, the littoral zone of the west coast of Ireland is te- 
nanted by southern species (Diodonta fragilis, Avicula Tarentina, 
Circe minima, ete.) ; while in the comparatively deep water (100 
fathoms) of the plateau, already noticed, there occur the following 
subarctic species, Leda pygmea, Limopsis aurita, Macandrevia cra- 
nium, ete. The “ Airdrie (Lanarkshire) Zellina calcarea clay’ may be 
regarded as the equivalent in geological time of the “ Moel Tryfaen 
Shell Drift ;’? but formed in deep water. 

The removal of blocks from low to high levels, in some cases 
several hundred feet, by the action of shore ice on a gradually sub- 
siding coast may be referred to the first half of the epoch, though I 
am disposed to think that the same phenomenon, but on a smaller 
scale, was also produced by land ice during the preceding epoch. 

The remarkable broad terraces, deeply cut out of limestone beds 
(Carboniferous), characterizing the waving slopes of the Clare Hills 
(1000 feet in height) on the south side of Galway Bay, have evidently 
been formed, as the land rose out of the sea from a depth of not 
less than 1000 feet: every terrace indicates a stoppage in the up- 
rising.* It is impossible to conceive that these terraces were formed 
in the subsiding stage of this epoch, or during any portion of the 
preceding one: there is also considerable difficulty in the way of sup- 

* I noticed these terraces at the Dublin meeting of the British Association, in 1857, - 
in connection with the remarkable jointing associated with them. An abstract of a paper, 
which contained a further notice of this jointing, is given in the British Association 
Report of 1857. Professor Jukes has also noticed the terraces and jointing of the Clare 

Hills in his ‘ Manual of Geology,’ 2nd edit., 1862. 
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posing that they were produced in the Pliocene period, inasmuch as 
they could not have escaped being planed down and obliterated in 
the first epoch of the Glacial period. The glaciers of this last period, 
I am led to believe, have mainly contributed in giving the Clare 
Hills, before they became terraced, their leading contours. It does 
not appear that the terraces, considering their well-defined edges, 
were affected to any extent by the glaciation of the epoch next to be 
noticed, except perhaps in the valleys (which run down the slopes), 
where they are cnly faintly exhibited.* 

Some of the freshwater deposits which I have placed in the opening 
stage of the next epoch may belong to the closing stage of this 
epoch. The land was evidently undergoing minor oscillations at 
the time, as shown by Prestwich, in his description of the section at 
Shacklewell Lane, West Hackney, which “affords a clear indication 
of two gravel periods, separated by an interval of dry Jand.”’* I 
see no reason to doubt that the large earth-crust movements, cha- 

 racterizing the “epochs” of the “ Glacial period,” were ocasionally 
accompanied by minor oscillations. 

The “ Brighton ancient sea-beach”’ could not have existed earlier 
than the close of this epoch, otherwise it and its protecting cliff 
would have been swept off by the powerful glaciation of the previous 
(subaerial) one. 

Third (subaerial) epoch.—The Clare Hill terraces have evidently 
been more acted on by ordinary atmospheric agencies than by gla- 
ciation : it is, therefore, difficult to adopt any other conclusion than 
that the glaciers of this epoch were smaller than those of the former 
(subaerial) one. Ramsay has formed the same opinion from other 
evidences. Still the glaciers of this epoch must have had consider- 
able power to scour the “ old marine drift’ out of Cwm-llafar, and 
to deeply erode the rocks of the Brixham, Gower, and Wookey-hole 
districts. Prestwich has shown that much of the “ Biddenham flint- 
implement gravel” has also been removed by glacial agency. All 
these phenomena appear to me to be geologically contemporaneous, 
and, of course, subsequent to the formation of the gravel last noticed. 
This deposit, however, does not seem to have been formed by the 
agency of ice, although the one may have indirectly contributed to 
the formation of the other. A question next arises—W hat gave rise 
to the glaciers which scooped out the “ Biddenham flint-implement 
gravel,’ and effected the other erosions above alluded to? Were 
they produced by an elevation of the land? or are they to be attri- 
buted to some other cause—the land remaining at its old level ? 
Although unable to adduce any positive evidence in favour of either 
of the views involved in these questions, I am, nevertheless, inclined 
to adopt the one which admits that the second glaciation arose, 
in the districts named, and in the British area generally, in con- 
Sequence of a great but gradual elevatory movement, which stopped 
when the second or 115-fathoms terrace of the Irish submarine plateau 
became elevated above the sea. Considering, however, the diminished 

* Journ. Geol. Soc. vol. xi. p. 110. 
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size of the glaciers of this epoch, it may be inferred that the land did 
not attain the altitude it had during the preceding (subaerial) one. 
Possibly the land, as indicated by the depth of the second terrace, never 
rose more than 700 feet beyond the level it stood at when the “ Bidden- 
ham flint-implement gravel ’? was in course of formation, that is, about 
the present relative level of land and sea. Probably the field-glaciers 
were wholly, or to a cofisiderable extent, melted in the summer 
months, thereby giving rise to extensive land-floods. According to | 
this view, the rocks of the then upland plains [enormously abraded 
in the first (subaerial) epoch | would again be ground down by’glacial 
action in winter ;* while in summer, the torrents of water arising 
from melted ice would sift the glacier débris, piling its blocks, peb- 
bles, and sand into banks (Escars) and mounds, and sweeping the 
mud into adjacent lakes and seas. This last glaciation would remove 
or destroy many of the marine deposits formed in the “subaqueous 
epoch:”’ hence their scarcity. The Lancashire and Warwickshire 
shell-deposits have escaped its destructive power. 

I quite agree with Prestwich in referring the flint-implement gravels 
of the Seine and the Somme to two distinct epochs, between which — 
great physico-geographical changes took place.t The oldest (or 
highest) of these gravels appears to have its counterpart in that 
occurring near Biddenham. I am not able to correlate any British 
flint-implement gravels with the youngest (or lowest) occurring at 
Menchecourt and other Freuch localities ; but it is highly probable 
that some of those recently discovered by Prestwich, Evans, W hitaker, 
and others are the equivalents in geological time of those forming the 
lowest series at the mouth of the Somme. 

* The flat country lying between Dublin and Galway would, under the conditions 
named in the text, form an upland plain. rom all I can observe, the district around 
Galway has heen covered with subaerial drift (formed during the first glacial epoch) of not 
less than 300 feet in thickness ; I find patches of it lying at a height equal to the number of 
feet mentioned at Tonabrocken. Much of this drift, in my opinion, has been considerably 
worn down completely or swept away, at the close of the first and in the middle of the 
second subaerial epochs. On the worn-down undulating surfaces of this old drift, erratic 
blocks of granitic rocks, etc., are common: these, I consider, have been transported by, 
and dropped from, icebergs during the subaqueous epoch of the glacial period. Much 
information on the subject of Irish drifts and erratics is given by Du Noyer in his highly | 
interesting paper, published in the ‘ Geologist’ of last July. Notwithstanding its ori- 
ginal great thickness, the singular fact is common around Galway, that in no case where © 
the limestone has been denuded of the subaerial drift do the wide cracks and joints pre- 
valent in the rock contain a particle of it: one would have imagined the very contrary. 
I can ouly account for its absence on the view, advanced in the text, that the limestone, 
on which the drift was originally deposited, has, in addition to the degradation which it 
underwent towards the close of the first (subaer rial) epoch, been much abraded by the — 
winter glaciation of the third (subacrial) one; thereby exposing beds which were not up- — 
permost when the drift was in course of deposition. | 

+ Apparently Mr. Prestwich does not go so far in the views stated asI do. All the © 
evideuces bearing on the physico-geographical changes noticed in the text show that the — 
intervening time, between the epochs to which the ‘two series of flint- implement inte | : 
are referred, was of enormous length. The Rev. Mr. Symonds correctly observes that ~ 
the phy sical geology of the oldest or highest of the Somme valley gravels “ proves their — 4 
immense antiquity even more than do their fossil remains.” (Geology of the Railway, — 
p- 14.) "4 
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The formation of the gravel terraces of Glen Roy appears to have 
taken place in the last half of this epoch—when the land was sub- 
siding. Had they existed previously, they must have been obliterated 
by glaciation. Nothing affords a better explanation of their origin 
than the view originally advanced by Agassiz, and lately adopted by 
Lyell, that they were formed in a valley converted into a lake by the 
damming up of its mouth with a glacier which descended from Ben 
Nevis. Admitting that the Glen Roy terraces have been formed in 
this way, it must be conceded that the land was at the time gradually 
yet intermittently subsiding. While the subsidence was going on, it 
may be safely assumed that the glacier-dam became more and more 
reduced in height, causing at the same time the level of the lake. 
water to fall lower and lower, until, finally, both glacier and lake 
disappeared altogether. Possibly the melting of the glacier was 
facilitated by the gradual setting in of the more genial climatic con- 

_ ditions which prevailed in the succeeding epoch. It is unnecessary 
to suppose that the land, when subsiding, descended beneath its 
present level in the last stages of the lake and glacier. 

The way in which the glacier-lake of the Marjclen-see is formed 
and sustained, that is, by the glacier of Aletsch, as described by 
Ramsay, may be accepted as a good illustration, on a small scale, of 
the origin of the old glacier-lake of Glen Roy. 

Post-Glacial Period. 

First epoch (subaqueous).—There are several mountain bogs in the 
west of Ireland containing the remains of rooted trees which could not, 
under present conditions of temperature, grow at their present eleva- 
tion. Iam strongly inclined to believe that they grew at a lower 
level. The “ Belfast Thracia convexa clay”? may have been deposited 
about the same time in deepish water. 

Second epoch (subaerial).— During this epoch, considerable portions 
of the submarine area between the south of Ireland and the coast 
of Spain, and averaging about 200 feet in depth, was elevated above 
the level of the sea, giving rise to a land-surface which botanically 
connected these two countries. The connection, although now phy- 
sically severed, is still maintained, as Forbes noticed in 1846, by the 
presence of Asturian plants—Dabeocia polifolia, Pinguicula grandi- 
flora, Arabis ciliata, Trichomanes radicans, ete.—in Kerry and Con- 
nemara. Forbes conceived that the “destruction of the intermediate 
land took place before the Glacial period ;’* but since he wrote, the 
researches of Ramsay, Prestwich, Lyell, Trimmer, Godwin-Austen, 
Jamieson, Falconer, Pengelly, Chambers, and numerous others, in Post- 
Pliocene geology, render it highly probable that the “destruction ”’ 
occurred at a much later period; in short, that Ireland, England, and 
Spain were united during the earliest age of tin-mining in Cornwall. 

In numerous places on the Irish coast there occur extensive sub- 
marine peat-bogs, which, it is evident, cannot have been formed when 
the forests last noticed were growing as supposed, or at the present 

* Mem. Geol. Survey, vol. i. p. 348. 
VOL. VI. 2A 
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relative level of land and sea. They must have been formed when 
the land was higher than it is at present,—perhaps not more than 
200 feet. These submarine peat-bogs may have been formed contem- 
poraneously with the shell-deposit next noticed. 

Some years ago, when dredging on the west side of the Dogger 
Bank, off the coast of Durham, in about 50 fathoms water, the dredge 
brought up a large quantity of dead specimens, in a chalky condition, 
of Mya truncata (Annals Nat. Hist. vol. xviii. p. 233). It is impossi- 
ble to conceive that these specimens of a littoral species lived at the 
depth from which they were procured; nor can | admit that they 
have been transported from a shallower habitat by marine currents. 
There is less difficulty in contending that they lived on the spot 
which yielded them, when the Dogger Bank was a subaerial surface ; 
and that the species ceased to live in the locality when the land be- 
came submerged. 

Third epoch.—Influenced by the investigations of Geikie, also by 
some considerations given in a notice which I have elsewhere pub- 
lished (‘ Parthenon,’ No. 50, April 11, p. 417), I am led to believe 
that the “ Glasgow canoe-sands ” are not so ancient as some archzolo- 
gists have conceived. Possibly some portion of this deposit may be 
of high prehistoric antiquity ; but evidently some of it was formed 
when Scotland was occupied by the Romans. 

Admitting the view just stated to be correct, it necessarily follows 
that the geological epoch under consideration includes the historical 
era of our country. A question now suggests itself—Are the slight 
vertical movements of the Post-Glacial period equal in chronological 
value to the much larger ones of the Glacial period ? Or another— 
Are they simply equivalents of the minor oscillations which accom- 
panied the great movements of the latter term? Considering the 
magnitude of the physico-geographical changes which characterized 
the Glacial period, as compared with those of the following one, 1 
feel most inclined to adopt the view comprehended in the last ques- 
tion. In this case it may be contended that the Post-Glacial period 
has not yet advanced beyond its initial stages. 

SPECULATIONS ON POSSIBLE PHYSICAL AND COS- 
MICAL PHENOMENA IN REFERENCE TO THE PAST ~™ 
CONDITIONS OF OUR EARTH. 

By 8S. J. Macxig, F.G.S. 

Whenever we begin to think about the formation of the universe — 
we get at once into the realms of speculation, and the only value of — 
our thoughts rests in their probability. In everything unknown we— 
must first form an idea—that is, speculate ; then, by partial gather-— 
lungs of facts, or by positive reasoning, we may theorize. Ultimately, ~ 
by the accumulation of evidence, we may prove that which, in the 
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first place, we only imagined. When first men observed the sun, 
they regarded the earth as a flat plain, over which the sun passed in 
his heavenly course, and below which, at eve, he retired to rest. It 
was not until many ages had elapsed that the world came to be 
regarded as round, and even then it was long before the sun was con- 
aed as a fixed centre of the planetary system revolving round 
im. 
By no nation of ancient times has astronomy been more advanced 

than the Greeks. Not that the Greeks ever worked out much toa 
proved result, but they were an imaginative people, and they invented 
notions. If one theory or speculation was disproved, they invented 
another ; and, hit or miss, they always seemed to have fresh ideas in 
reserve. In some things astronomical, as in many other things that 
the world believes in, we may be heretics, and we admit we do not 
adhere to all the cosmical, physical, geological, and spiritual tenets of 
the popular faiths. We may not entirely believe in the perfect sta- 
bility of the universe ; we may doubt the eternal endurance of the sun’s 
bright rays; and we may not quite acquiesce in the unchangeable per- 
manence of the planetary orbits: in short, we do not believe in the 
permanence of anything whatever in creation. All ever has been 
change, and changeful all things ever will be. Diversity and change 
are visible in the first created things of which any relics have been 
left us. Diversity and change are palpable in every living creature 
and every inanimate thing around. The foreshadowings of future 
changes fall everywhere and on everything. Never, in all the Great 
Past, do we find a ledge of stability on which to rest the mind’s 
weary flight; nor in all the future can we spy one solitary change- 
less rock on which to seek repose. The mind, like the fabled flight 
of the gorgeous birds of paradise, is doomed to endless effort,—from 
birth to death to be ceaselessly on the wing. It is a fashion, 
however,—and has been more so than it is now,—to taik about 
the stability of the universe. Nothing is, ever was, or ever will be, 
jixed in space. Not even the “fixed”? stars, for we know they are all 
in motion ; and the spectral analysis of the light of some, at any rate, 
shows that those whose rays we can analyse are ina state of combus- 
tion—burning like our own sun. Notwithstanding the sublime 
edict for the creation of light in that Bible most people profess to 
believe, we suspect strongly that most people regard the light of 
our sun as eternal. If eternal in the future, why uot eternal in the 
Past? If not eternal in the past, why eternalin the Future? Not 
that we think such arguments always bear. 

The mind naturally clings to the idea that creation began; and 
the more educated, the more competent, the more reflective the mind 
becomes, the more it clings to the conviction that creation did begin. 
But having begun, having progressed, still progressing, who will dare 
to think it shall ever cease ? Such a thought involves the extinction, 
death of the Creator. Never! More glorious and more powerful 
day by day, and age by age, the Almighty Strength may grow and in- 
erease, but diminish, cease,—~-never! But, back to our point. Has 
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the sun shone for ever in the backward Past ? Certainly not! Will 
it light up for ever in the endless future the vast and glorious space 
its beams illumine now? Perhaps not. The sun may go out—it 
may be millions of years to come ere it does, but its hght may some 
day be darkened. It is a long time to look forward to when that will 
happen, we admit, and the race of man may pass away like the many 
life-races of the Past, long before the bright rays of that “ glorious 
orb” begin to fade. But change is everywhere ; we see it in every- 
thing around us: we read the record of change everywhere and on 
everything in the Past. The first land, so far as we can make out, 
differed from our dry land now; the first plants differed from those 
that clothe the dry land now; the first living creatures differed from 
the animated beings around us. Fish, flesh, nor fowl put on the 
same bodies; perhaps even air and ocean differ. How, then, were the 
planets weighed to a grain and forbidden to increase ? Were their 
distances measured off to a millimetre, and the irrevocable order 
passed, “ Nearer shalt thou not approach, further shalt thou not recede 
from the burning sun’’? For the sun was the edict passed, ‘‘ Without 
increase or waste, burning shalt thou go on for ever and ever’? 
Such an edict would make the sun an eternal creator of force. And 
no one believes in creation except from God. Who but He, in the 
incomprehensible beginning of all things, created the first atom of 
force, and has gone on unceasingly multiplying force upon force ever 
since P 

It is well even in this world now and then to go out of the beaten 
paths and to explore new lands—if even the result be only to con- 
vince us of the value of the old ones. It is well, too, in science now 
and then to diverge on to the realms of speculation—if even only to 
attain a conviction of the accuracy of that which has been accepted. 
At one time we had too much of speculation and too little of facts, 
but in the advancing sciences of late, perhaps we have had too many 
facts and too few speculations. Bricklayers would make of bricks 
but a poor edifice if the architect had not imagined the building 
beforehand. We all know how Physical Geology, as a science, 1s 
looked at in the ordinary way; and no one who looks closely at 
the picture presented for our acceptance as the portraiture of what 
was, what has been, and what has happened, but must think that 
the picture offered has many flaws. The artists claim pre-Ra- 
phaelite minuteness and correctness in its execution ; they profess to 
have studied facts, and to have built their picture up scene by scene, 
leaf by leaf, texture for texture. We do not condemn thei pre- 
Raphaelite painting; but we claim the artist’s right to let our faney 
loose, and to sketch out imaginary pictures of our own. 

Let those who have gone before us claim veracity for their depic- 
tions, we ask only that ours may be looked upon as fanciful scenes ; 
but if in our visionary sketchings the tracery of truthful expression 
be detected, do us then the justice to let that be treasured and pre- 
served. Our task is not to upset an old school and found a new, but 
to seek out Truth. 
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For this purpose, then, we commence in this article a series of 
speculations on possible physical and cosmical phenomena in refer- 
ence to the past conditions of our Earth, not always with the inten- 
tion of proposing new views or even our own opinions, but as often 
putting hypothetical cases to learn what would have been the results 
produced by particular conditions of physical forces and the exertion 
in particular directions of cosmical laws. 

At this lovely spring-time of the year, the bright warm beams of 
the shining sun cause our eyes to rise to the blue and cloud-mottled 
sky. All around, the green buds are shooting forth, and flowers blos- 
soming and perfuming the balmy air. What would this beautiful 
world be without that sunshine? What would indefatigable, active 
man be without these cheering, life-exciting beams of the orb of day ? 
The sun is but a great fire; fire, we know, consumes the substances 
it feeds upon; gigantic as the solar orb may be, the fire must burn 
it out, and, like the dark stars that astronomers now have indicated, 
the time may come when the earth, changed, perhaps, itself to a burn- 
ing mass, may reveal by its luminous beams to the astronomers of 
distant worlds its revolutions round an unseen, dark, extinguished 
sun. But without so deep a dive into the mysteries of time to come, 
let us ask ourselves what would be the effect of minor alterations in 
the solar fire? We cannot believe the solar flames are always burn- 
ing at exactly the same height, with exactly the same fierceness, 
giving exactly the same heat, exactly the same light. The fire on 
our hearth flickers, blazes, grows dull, requires fresh fuel, smoulders, 
bursts into flame again, burns clear and ruddy, glows with radiant 
heat, darkens, chinkles, and goes out. The consumption of the solar 
fire must be supplied; we cannot believe that as particle by particle 
is consumed, particle by particle is supplied. Even if meteors supply 
the sun, they must vary in abundance at differeut periods of time. 
If worlds fall in occasionally to supply the waste, the solar fires at 
that spot must slacken, deaden, to glow out again bright and more 
furiously when the new fuel is ignited through. For geological pur- 
poses, without going into great variations of the solar fire, let us con- 
ceive two modifications,—one of 15° increase of temperature from such 
a cause, and one of 15° decrease. We are told the centre of the 
earth is a burning incandescent fluid mass,—rather an uncomfortable 
idea, and not quite intelligible. We are taught it, however, mainly 
because the fossil relies of former creatures and plants are supposed 
to indicate tropical conditions in latitudes where now temperate con- 
ditions prevail. Unfortunately, however, in digging down into the 
bowels of the earth we do not find the temperature increase more 
and more with the depth, the heat increase faster and faster as we 
get nearer and nearer to this imaginary central melting-pot ; we do 
not, in short, find the heat of the handle increase more rapidly as we 
pass from the knob to the red-hot end of the poker. Just as Glaisher 
going up in the high regions of the air has disproved the old doc- 
trine of a supposed decrease of one degree of heat for every 300 feet 
of vertical height, and found a gradually diminishing scale of loss, 1° 
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for the first 100, and so on until above three miles and a half it takes a 
thousand feet to lose the required degree of heat,—so geologists, in-_ 
stead of getting even a regular correspondence of 1° Fahr. loss for 
every 63 feet of depth, find a gradual divergence in the ratio of ver- 
tical depth to loss of heat, and at one mile down have to go more feet _ 
to get it. And let it not be forgotten that these results have been 
given us by men who are pledged to the opposite view, who would | 
rather uot have known these trutis, and perhaps would have hid 
them if they could. It is possible, then, that other causes than in- 
ternal heat may have caused a former higher temperature of the 
globe. But more of this anon. Suppose now the other case—that 
the average temperature of the whole earth was 15° Jess than it 
is now. What would be the result? Glacicrs in Wales and Scot- 
land again as once there were before; ice-floes in the valley of the 
Thames and on the Norfolk shores driving up the beds of sand and 
mud into contorted strata, such as we have in the Mundesley cliffs; 
and icebergs dropping—if the ocean-currents flowed on as once they 
did—boulders of Scandinavian and other foreign rocks on the midland 
counties and the northern regions covered by the Glacial drift. 

Miller has shown the heat of the sun to be not more than 14,580° 
Fabr..—the heat of the oxy-hydrogen flame,—and probably it is not 
much less. Now the surface of the sun is given as 12,500 greater 
than the earth’s, and, therefore, taking the earth’s surface as unity, 
we have the proportion of 12,500 to 1.* If, therefore, assuming for 
convenience the temperature of the sun as 12,500° (iustead of 14,580° 
Fahr.), we suppose our earth to fall into the sun, without igniting on 
its external side, the total amount of heat radiated from his surface 
would evidently be 12,499°, or reduced by the size of the earth by 
one unit of heat, giving the surface the equivalent of one degree of 
heat. 

But as the sun presents only one side to us, a loss of radiation of 
heat to the extent of two degrees would take place on the side of the 
sun to which the non-radiant earth was attached. As the sun how- 
ever rotates on its axisin 25 days, every alternate fortnight or there- 
abouts the total temperature of ‘the selar rays would be 2° Fahr. less 

* Considerable confusion of ideas and a want of logic will be attributed to me in these 
articles if it be not distinctly borue in mind that I adopt popular ideas and popular 
phraseology on/y for the moment, and that it is not intended to work these speculations 
into any definile theory. If any definite conclusions be arrived at, they will be given as 
corollaries to these speculations, and not embodied in them. For example, we speak now 
upon the dictum that the volume of tie sun is 1,400,000 greater than the earth, its 
mass being as 354,936 to 1, and its diameter as 882,000 to 8000, or 1113 times greater 
than the earth. This gives the sun a mean density four times less than the earth,—a 
poiut we shall presently discuss, as it is very questionable if we ought to take the visible 
face of the sun, and his apparent size, in determining his density, because heated to the 
extent of nearly 15,000 degrees, and having, as astronomers declare, an exterior luminons 
photosphere ; and, as Kirchhof and Bunsen have shown, a still exterior atmosphere of lu- 
minous incandescent metallic vapour. ‘The light- exhausted internal nucleus of burnt-out 
aud probably solid material of the central core of our luminary is what we ought to con- 
sider as the actual globe of the sun, and which is what we should properly estimate for 
his mass and density, at any rate for purpeses of comparison with our earth. 
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than in the intervening periods. Now Tyndall speaks of the earth 
receiving but the gg5gqsua00 part of the solar rays, and therefore it 
might be said that the falling in of the earth would only reduce the 
temperature of the earth by that part of a degree; but, on the other 
hand, we should have to consider what influence such an event would 
produce if the point of collision and obscuration was in a direct line 
with the earth. In such a case the direct light- and heat-rays would 
be shut off, and although compensated for in a great degree by the con- 
vergence of the surrounding rays in the great flood of light coming 
away from the sun, a considerable effect might be produced on the 
temperature of the earth. Of what effect might be produced we have 
perhaps some examples in the actual effects produced by sun-spots. 
Single spots often appear of dimensions equal to and exceeding that of 
our earth, and periodically we have numerous congeries of spots of 
sufficient importance to produce disturbances at any rate of the mag- 
netical conditions of our globe if not indeed to produce any distinctly 
perceptible diminution of temperature. That the latter effect might 
not be readily determinable in the converging or fluctuating states by 
our atmosphere is by no means surprising; but it should be borne in 
mind that Arago and other astronomers have asserted and attempted 
to prove that the maximum periods of sun-spots are regular decades 
of c«lder years. Such minute changes as those produced by these 
minor differences in the amount of materials in actual conflagration 
would have had little effect on the general climatal temperature of 
our earth, but if a difference, no matter how small, could in this or 
any other way be proved, it would be a basis for real conclusions on 
the subject. There are, however, five other ways in which the solar 
rays might affect the general climatal conditions of the earth. 1. The 
mass of the sun being larger or smaller would radiate more or less 
heat accordingly. 2. There might be maximum and minimum periods 
of conflagration. 3. The extent of the earth’s atmosphere might influ- 
ence climatal condition by the conversion by friction of the hight rays 
into heat, just as light rays falling on a black surface are arrested, 
annihilated, converted into heat, which they are, and on the same 
principle that a falling bullet striking the ground has its velocity or 
motion changed into an equivalent of heat. 4. A former higher and 
lower rate of rotation of our own globe would have important effects 
upon the climatal conditions and on the vegetation and life of our 
planet. 5. Variations in the dimensions of the orbit of the earth. 

(To be continued.) 

ON CHELONIAN SCUTES FROM THE STONESFIELD 
SLATE. 

By C. Carrer Brake, Esq. 

In the British Museum there are several specimens of “ papiliona- 
ceous”’ flattened bodies exhibiting six or more concentric lines ra- 
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diating from two nuclei on either side of an elevated medial line. The 
stone in which they are embedded is unquestionably the Stonesfield 
slate; it contains the characteristic Trigonia angulata, Rhynchonella, 
Ostrea, and Modiola Sowerbyana, D’ Orb. (= plicata, Sowerby). The 
enigmatical bodies to which I now allude are stained of a deep red- 
ferruginous colour, the matrix retaining the grey tint and crystalline 
texture of the Stonesfield slate. On comparison between these re- 
mains and those of the specimens of Geomyda spinosa, from Singapore, 
in the British Museum, presented by Sir A. Smith, a comparison which 
was suggested to me by Mr. Davies, whose accurate discrimination 
first threw light upon the nature of the present evidence, I have been 
led to consider that the specimens in the Fossil Gallery represent the 
second, third, and fourth median scutes of a tortoise allied to the recent 
African species. The fossils and their corresponding impressions 
from the Stonesfield slate afford, according to my interpretation, 
evidence of the texture of the horny scutes which were developed 
outside the bony carapace of the old Oolitic tortoise. A particular 
interest is attached to these specimens, as they were considered by 
the late Edward Forbes as Trigonellites, or opercula of Ammonites. 

Since the above was written, I learn that Dr. J. E. Gray, several 
years ago, considered the present evidences to be Chelonian. I am 
indebted to my friend Mr. 8S. P. Woodward, F.G.S., for this infor- 
mation, and ain now aware that the true signification and interpreta- 
tion of these remains has been known to him for a long period. 

CORRESPONDENCE. 

Holoptychius v. Glyptolepis. 

Dear Sir,—My notice of the Dura Den Glyptolepis, in your number 
for March last, was merely intended to correct an impression which Mr. 
Mitchell’s paper in your February number seemed calculated to convey, 
namely, that it was he who first pointed out the propriety of transferring 
Holoptychius Flemingi from the genus Holoptychius to Glyptolepis. In 
doing so I seem to have expressed myself so loosely as to make it appear 
that I claimed for myself and others the merit of first noticing the crescent 
of points on the scales of that fish. This I by no means intended to do, 
as I was well aware that these had been long before observed; indeed a 
glance at the figure given by Agassiz in his ‘ Vieux Grés Rouge,’ pl. 22, 
fig. 1, will show that this peculiarity had not been overlooked by him. I 
was also aware that Professor Pander had expressed his belief that the 
scales of Holoptychius Flemingi and Glyptolepis leptopterus were the same; 
these I consider specifically distinct. But lest I might seem to claim too 
much, I forwarded to you a note to be added to my letter, which seems to 
have arrived too late for insertion, and which, by some strange mistake, 
has been printed in your number for this month (April) as the first para- 
graph of a communication from the Rey. W. 8S. Symonds. I may add that 
Mr. Page, of Edinburgh, was the first to point out, in my hearing, the ex- _ 
istence of Glyptolepis scales in the Dura Den Sandstones. 

“ 

e 

a 
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Mr. Davies, in his communication in your April number, refers to the 
greater imbrication of the scales ‘“‘ mentioned by Mr. Mitchell” (no new 
discovery), and also to the general character of the ridges on the scales, as 
being differently and distinctly marked in the two genera. Undoubtedly, 
retaining the old nomenclature, the scales in H. giganteus, H. nobilissimus, 
etc., are less imbricated, and have the ridges more wavy and boldly marked 
than in H. Flemingi, but on examining a large collection of the Dura Den 
fishes, a pretty regular gradation from the less to the more imbricated 
and from the bold wavy ridges of the larger species to the almost parallel 
and delicately marked lines found on the scales of some of the others, may 
be traced. Mr. Davies's remark as to the position of the scales showing 
the crescent of points scarcely corresponds with my experience, but this 
may very probably be occasioned by our observations being principally 
confined to different species. In H. Flemingi many scales on every part 
of the body sufficiently preserved and exposed, which I have yet examined, 
show the crescent of points, while in other species these are only to be 
found on the scales along the flanks. 

I am very glad to learn from Mr. Davies that the characteristic speci- 
men of Holoptychius Andersoni in the British Museum shows, what I have 
been unable to detect in that species, the crescent of points,—as this is a 
considerable step towards clearing up the dispute Holoptychius v. Glyp- 
tolepis. Professor Huxley states in his introductory Essay to the X De- 
cade of Plates published in connection with the Geological Survey (p. 9), 
“The clear recognition of the fact that this elegant structure really cha- 
racterizes Glyptolepis is of great importance, for . . . it enables one to dis- 
criminate between Holoptychius (whose scales have no semilunar area of 
backwardly-directed points) and Glyptolepis.” 

I have to express my gratification at the notice Mr. Davies takes of these 
communications ; to local geologists situated at a long distance from col- 
lections affording facilities for comparing the many species of such genera, 
and ever comparing nearly allied genera with one another, such hints as 
he gives are very valuable indeed. I am, dear Sir, yours truly, 

JAMES PownriE. 
Reswallie, April 10th, 1863. 

Bones at Macclesfield. 

Dear Srr,—You obligingly inserted a paper from me in Vol. IV. of the 
* Geologist,’ and the following communication may perhaps interest some 
of your readers : — 
A few days ago, in levelling a piece of ground as a site for an infirmary, 

a few bones and a molar tooth were discovered by the workmen. Thirty 
feet below, there is a small brook, which runs into the river, distant about 
a quarter of a mile, at a further decline of about 70 feet. The bones were 
embedded a little apart from each other, in a layer of fine sand about 18 
inches in thickness; above that there was a deposit, about 2 yards in depth, 
of voarse sand and gravel, thickly studded with large waterworn pebbles of 
the Primary, with a few of the Secondary sandstone rocks. About 18 
mches of soil (alluvium) surmounted the whole. The excavation was con- 
tinued about 2 yards below the bed of sand in which the bones were found, 
and it consisted of thin layers of gravel with marl and fine sand at irre- 

intervals, interspersed with carbonaceous markings and thin seams 
of drifted coal or shale. I have resided here many years, and the osseous 
Temains I have sent for your inspection are the first I have seen or heard 
of; and, with the object of affording assistance to a solution of this disco- 
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very, perhaps I may be allowed to state a few particulars respecting the 
geological character, etc., of this district. 

The surface immediately around Macclesfield is covered by the drift de- 
posits, except in the valleys, where the river and its tributaries have, more 
or less, cut througli them ; and the prevailing feature of this locality, ex- 
cept on the eastern side of the town, is of an undulating character, con- 
sisting of mounds, inclined planes, and rounded ridges, composed chiefly 
of stratified sand and gravel, with an elevation occasionally of about 300 
feet. The boulder clay, or till, which underlies the whole and reposes upon 
a lower gravel, often forms the beds of the river and smaller streams. 
This clay is unequally distributed in some places with respect to regu- 
larity, thickness, and extent; sometimes it approaches the surface with a 
depth of 60 or 70 feet, and it contains fragments of drifted coal, pieces of 
wood, and small boulders belonging to the Azoic and Paleozoic periods. 
Occasionally for yards not the smallest pebble is to be found in it. It is 
of a solid and tenacious quality ; colour, dark-brown or slaty. The upper 
portion is of a more sandy nature and is made into bricks, the lower part 
is made into tiles, tubing, etc. Superficial patches of peat containing 
trunks of trees are prevalent. About a mile southward of the town, there 
is a large peat-bog 20 or 30 feet in depth. Here and there in the 
fields are to be seen erratic boulders of every size and variety. One 
weighing above 20 tons and of a sagenitic character was transferred to the 
public park a few years ago. The brick-clay had been its bed, and it was 
only about half covered with drifted sand and gravel. 

The southern termination of the Cheshire coal-field extends to about two 
miles eastward of the town; and beyond that point, for about four or five 
miles towards Buxton, there is a large tract of high and barren moorland 
of the millstone grit formation. This district comprehends what is called 
the “ Macclesfield Forest,” its highest point (Shutlinglow) being above 
1700 feet above the sea-level. From historic records, centuries ago this was 
royal hunting-ground, and abounded in wild boars, deer, badgers, otters, 
etc. The discovery of these bones may possibly lead to another fact, viz. 
that at an epoch far more remote,—the close of the Pliocene period,—the 
climatal conditions of this part of the island were even then favourable to 
the existence of at least some of the above animals, until the advent of 
the Pleistocene era, when the glacial drift, with its submerging effects and 
conflicting tides and currents, swept away their remains with other looser 
deposits from the higher grounds into the levels below. ‘The otter still 
survives, but the last badger seen in this neighbourhood was killed about 
twenty years ago. It is rather surprising that the reliquie of the Ter- 
tiary fauna are not ofiener met with, together with human relics, viz. 
bones, implements of war, husbandry, and the chase, especially in the 
gravels of these valleys. 

At 70 yards deep, the coal-measures (superficially flanked by the boulder 
clay) are worked within half a mile of the town. ‘They then take a north- 
westerly dip, both under it and the river, at a very acute angle, and are no 
longer available, being overlaid by the drift and probably the Lower New 
Red Sandstone. This remains to be investigated, and I believe there is a 
a prospect of its being done this summer by officers of the Geological — 
urvey. 
Perhaps there are few parts of this kingdom which are attended with a — 

greater variety and complexity of strata, with their apparent dislocations 
and disturbances, than this corner of Cheshire. Within a distance of 8 
or 10 miles south and east, there are encompassed no less than seven or 
eight distinct geological divisions ; viz. drift, Cheshire coal-field, millstone © 
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grit, mountain limestone (Derbyshire), North Stafford coal-fields with 
millstone grit, mountain limestone near Congleton, and the Permian and 
Triassic systems of Cheshire and Staffordshire. This survey has been 
long looked forward to, and will be hailed with pleasure and satisfaction 
when published. I am, dear Sir, yours respectfully, 

. J. D. Santer. 
Macclesfield, April 8th, 1863. 
[The bones referred to as from the gravel, which have been sent to us for examination, 

are, 1, metacarpal of ruminant (Bos longifrons) ; 2, calcaneum of ditto; 3, fragment of 
mammalian bone; 4, upper molar of ruminant (Bos of small size) ; 5, base of shed 
antler of red deer (Cervus E/aphus). ‘This last specimen, which is but a mere fragment, 
seems to have the remains of a hole that had been drilled or worked in it previous to its 
embedment, possibly for the insertion of a celt or other instrament to which this deer’s 
horn served as a handle. All the bones are in a porous condition, and not in any way 
petrified—Ep. GEOL. | 

Glyptolepis.— Upper Ludlow Fossils. 

My prar Sir,—lI beg to call your attention to an error in the last 
number of the ‘ Geologist,’ at page 134. I know nothing of the claims of 
Mr. T. Walker as having made known the fact that Holoptychius Fle- 
ming? is in reality a ge tre ea My communication to you referred sim- 
ply to the detection of Keuper fossils at Ripple, near Tewkesbury. 

It may be useful to some collectors if you will make it known, in a future 
number of the ‘Geologist,’ that Samuel Sturge, shoemaker, of Ledbury, 
has discovered a highly fossiliferous band of the Upper Ludlow bone-bed, 
within a few miles of Ledbury. This bed is remarkably rich in spines of 
fish (Onchus), and the earliest known traces of terrestrial vegetation, 
which are small seeds of a plant allied to the Lycopodiacez. 

Yours very truly, 
W. 8. Symonps. 

Pendock Rectory, Tewkesbury, April 4th, 1863. 

Human Remains in Brick-Earth at Luton, Kent. 

S1r,—I have the pleasure to inform you that a few weeks ago two ske- 
letons were found in a brick-field near here. The soil is brick-earth, the 
top part for about 4 feet mingled with flint, below that the pure clay. The 
skeletons were found between 6 and 7 feet from the surface, one lying on 
the back, the other on the side, with their heads towards the north; near 
them was found a triangular stone weapon, rudely formed to be wielded 
with the two hands, its weight is 14 lbs. The skulls exhibit a very debased 
form, the foreheads very low and receding, the back part very large; in 

one the bone of the nose turns up in a very peculiar manner They are 
evidently of great antiquity, and have been undisturbed for very many 
years, for above them were the decayed roots of very large trees. The 
site was a large forest and hunting-ground in the reign of Elizabeth, who 
had a hunting-lodge in the neighbourhood, remains of which are still in 
existence. ‘lhe skeletons were exhibited at a meeting of the Anthropolo- 
gical Society, held on April 7th; and the stone implement will be shown 
at their next meeting on the 21st. I remain, yours sincerely, 

N. F. Rivers. 
Sidney Villa, Luton, Chatham, April 16th, 1863. 

_ * The passage referred to was, by a singular error of the printer, inserted in Mr. Sy- 
monds’s letter instead of in “* Notes and Queries.” It was a note sent by Mr. James 
Powrie, of Reswallie—Ep. GEOL. 
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FOREIGN INTELLIGENCE. 

Human remains have been reported at last from the flint-implement- 
bearing gravel of Abbeville. M. Boucher de Perthes announced to the 
Société Impériale d’Emulation of Abbeville, of which he is President, on 
the 16th ult., that on the 28th March last he had found in the bed of argil- 
Jaceous black sand in the bank of diluvium at Moulin-Quignon, and ex- 
tracted himself from the deposit, the moiety of a fossil human jaw, which at 
the first glance seemed to him to present some difference from the ordinary 
human jaw. “ This jaw,” so runs the extract from the procés-verbal of the 
mecting of that Society, printed in the local newspaper ‘ L’Abbevillois’ of 
the 18th April, “ was at 4°52 metres depth, and almost touching the chalk. 
Ata few centimetres distance, equally embedded in the ‘ black bed,’ was a 
flint-implement (hache), which M. de Perthes requested M. Oswald 
Dimpré, who accompanied him, to take out, but he could not do so with- 
out the aid of a pickaxe ; M. Dimpré, sen., and five other persons were 
present at M. Boucher de Perthes’ discovery, and saw him extract the 
jaw from the diluvial bed. [Examined by Drs. Jules Dubois and Heequet, 
and by M. de Viilepoix, pharmacien,—all three members of the Société 
d’Emulation,—this jaw was recognized as fossil and very evidently belong- 
ing to a man, offering at the same time, as M. de Perthes remarked, some 
differences from the conformation of ordinary man. Since the discovery, 
the Abbé Bourgeois, Professor of Philosophy and Natural History at the 
College of Pont-le-Voie, came to Abbeville on the 10th April; Dr. Car- 
penter, Vice-President of the Royal Society of London, Dr. Felix Gar- 
rigou, Member of the Geological Society of France, Dr. Falconer, Member 
of the Royal Society of England and Geological Society of London, ar- 
rived on the 14th ; M. de Quatrefages, Member of the Institute, Professor 
of Anthropology at the Museum of Natural History at Paris, arrived on 
the 15th, and have unanimously confirmed the opinion of the above mem- 
bers of the Society of Emulation, and declared that the jaw is fossil and 
truly that of a man, but that it presents some differences with the present 
race, as was remarked by Messrs. Jules Dubois and Hecquet, when they 
were consulted on that point by M. Boucher de Perthes. M. Catel, sur- 
geon-dentist, made the same statement.” 

On the 11th, the diluvial deposit of Moulin-Quignon was visited by the 
Abbé Bourgeois, and on the 13th, 14th, and 15th by Messrs. Carpenter, 
Garrigou, Falconer, and Quatrefages, who, after verifying the bed and the 
place whence M. Boucher de Perthes had extracted the fossil jaw, have 
admitted that the bed is ancient and not disturbed (remanié), and the 
fossil origin of the jaw presents no matter of doubt. On the 14th, Dr. 
Falconer and Dr. Garrigou caused an excavation to be made in the same 
bed, in search of new bones. Dr. Falconer found and extracted himself, 
from the bed of black sand, not far from the place where M. de Perthes 
had found the jaw, and at 4°55 metres in depth, a flint ache neatly manu- 
factured. M. Brunet, member of the Société d’ Emulation, who had come 
to inspect the bed, witnessed this extraction. On the 15th, M. de Quatre- 
fages having wished also to excavate this bed, had the like success as Dr. 
Falconer, and, pick in hand, brought out two haches reposing on the chalk 
at nearly five metres depth. Dr. Falconer and M. de Perthes were 
present. 

M. de Perthes discovered, the same day, in the stratum of yellow sand 
in the same deposit, at 34 metres from the surface, two fragments of bone 
that Messrs. Falconer and Quatrefages immediately recognized as frag- 
ments of mammoth tooth (Hlephas primigenius). M. Boucher de Perthes 
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adds, that in a mass of bones that had been found at Menchecourt, where 
they were found in the early part of April, at 8 metres depth, in the sand 

— quarry (sabliére) of M. Dufour, he had noticed a fragment of human jaw 
and six teeth that Dr. Falconer declared, pending the more ample exami- 
nation he will give them, fossil teeth, and certainly human, but belonging 
to a race more allied to our own than the jaw from Moulin-Quignon. M. 
de Quatrefages was present. 

M. Boucher de Perthes stated that he would, at a future date, com- 
municate to the Société d’ Emulation a circumstantial account of his double 
discovery. 

For the Secretary, E. Detienrires, 
Abbeville, April 18th, 1863. Vice-Secretary. 

To this account the writer in the ‘ Abbevillois’ adds: ‘* We learn that 
M. Buteaux, ancien membre of the General Council of the Somme and 
member of the Société d’Emulation, known by his fine geological works, 

_ came yesterday morning to Moulin-Quignon, and having made an exca- 
vation took himself from the diluvial bed of black sand a flint-implement 
(hache), and which was at about 5 metres in depth, near the chalk, and in 
the seam where M. de Perthes discovered the human fossil. M. E. 
Deligniéres assisted at this digging, as also Mr. Nicholas Brady, of London, 
who also extracted with his own hand a manufactured flint. M. Boucher 
de Perthes, in his book on diluvial antiquities, said, in 1847, that some day 
these antediluvian hatchets, then so rare, and the reality of which some 

_ people did not believe, would be found everywhere. ‘This prediction is 
verified. He added, that it would be the same with human fossils. We 
are now brought to believe that in this respect also Mr. de Perthes has 
rightly predicted. But what has struck us above all is that he equally 
announced that when they did find this fossil man he would exhibit, like 
other antediluvian mammifers, some difference of conformation from recent 
individuals. The form of the jaw of the fossil man of Moulin-Quignon 
shows that here also he was right.” 

Since the publication of this account, Messrs. Prestwich and Evans have 
visited Abbeville, and in conversation, on their return, expressed them- 
selves convinced that the quarrymen of Abbeville have committed an 
ingenious fraud, and that the flint-implements are of recent chipping, and 
the human bones not fossil. Later still, Dr. Faleoner has published the 
following letter in the ‘ Times :’— 

The Reputed Fossil Man of Abbeville. 
TO THE EDITOR OF THE TIMES. 

“Srr,—The asserted discovery of a fossil human jaw at Abbeville has 
already been noticed in the ‘ Times;’ it has been the subject of a commu- 
hication to the Royal Society, and at the present moment it is exciting the 
most lively interest in the scientific circles of both England and France. 
Having passed a couple of days at Abbeville with M. Boucher de Perthes 
closely examining all the circumstances of the case, and having been en- 
trusted by him with some of the specimens, which I have now by me here, 
lam in a position to throw some light on the subject.. The case, as a 
whole, presents one of the most subtle instances of perplexed evidence on 
a point of science that has come under my experience, and is well worthy 
of a hearing, from the lesson of caution which it inculcates. 

_ “ Fashioned flint-weapons, unquestionably of very remote antiquity, and 
as certain proofs of human agency as the watch in the illustration of Paley, 
have turned up in surprising abundance in the old gravel-beds of Amiens 
and Abbeville, but hitherto not a vestige of the bones of the men who 
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shaped them into form. Why it should be so has remained a mystery, for 
human bones are as enduring as those of deer, horse, sheep, or oxen, and 
fossil bones of extinct animals are not unfrequent in the Somme Valley 
deposits. At last it was thought that the objects so long sought for in vain 
had been discovered. To pass over minor incidents, on the 28th of March 
M. de Perthes was summoned to the gravel-pit of Moulin-Quignon (de- 
scribed by Mr. Prestwich in his memoir in the Philosophical Transactions) 
to examine, 7 situ, what appeared to be a portion of bone projecting from 
the cliff of the section, close to its base. (‘L’Abbevillois,’ Avril 9.) The 
specimen was carefully detached with his own hands by M. de Perthes, 
and proved to be the entire half of an adult human lower jaw, quite per- 
fect, and containing one back tooth,—namely, the penultimate, or last but 
one. The sockets of the other teeth were all present, and filled with ma- 
trix, with the exception of the antepenultimate, the socket of which was 
effaced, the tooth having been lost during life. The solitary molar present 
was hollow from caries, and crammed with matrix. 

“The deposit from which the jaw was extracted is the ‘ black seam 
flinty gravel,’ so called from its intensely dark (bluish-black) colour, 
arising from oxides of iron and manganese. It rests immediately upon | 
the chalk, and belongs to what Prestwich calls the ‘high level’ series, 
being the oldest of the Somme Valley beds. A thin cake of black man- 
gano-ferruginous clayey matter is interposed between the chalk and the 
gravel. If the jaw proved to be authentic, and came out of the alleged 
position, it indicated man, by an actual bone, at a period of extremely re- 
mote antiquity. The appearance of the jaw was entirely in keeping with 
the matrix, 7.e. dark-coloured and fairly covered with a layer of it. A 
single detached human molar was found at the same time, corresponding 
exactly in appearance and matrix; and, to complete the case, a flint hatchet, 
covered with black matrix, was extracted from the same spot by M. Oswald 
Dunpre, who accompanied M. de Perthes. These details are all given in 
the ‘ Abbevillois’ of the 9th instant. 
“Two practised experts, Mr. John Evans and Mr. Prestwich, preceded 

me, on the 11th inst., to Abbeville, and their suspicions were instantly 
aroused. They pronounced the flint hatchets to be modern fabrications. 
J followed on the 14th, and got three of them out of the ‘black seam 
gravel,’ covered with matrix, and having every external appearance of 
reliability ; but, on severely testing them on my return to London, they 
all proved to be spurious. M. Quatrefages, member of the Institute, and 
the eminent Professor of Anthropology in the Jardin des Plantes, got two 
of them in my presence from the same spot on the 15th inst. What they 
have proved to be I know not as yet, but I anticipate the same results. 
The number which turned out was marvellous, but the terrassiers were 
handsomely paid for their findings, and the crop of flint-hatchets became 
in like degree luxuriant. 

‘‘ Now for the jaw itself. What complexion of intrinsic evidence did it 
yield? The craniological materials available at Abbeville for comparison 
were, of course, very limited ; but the specimen presented a series of pecu- 
harities which are rarely seen in conjunction in the jaws of European races, 
ancient or recent. Here I must bea little technical. 1. The posterior 
margin of the ascending ramus was extremely reclinate, so as to form a 
very obtuse angle with the ascending ramus. 2. The ascending ramus was 
unusually low and broad. 3. The sigmoid notch, instead of yielding an 
outline somewhat like a semicircle, was broad, shallow, and ecrescentiform. — 
4. The condyle was unusually globular. 5. What was most remarkable 
of all, the posterior angle presented what I may venture to call a marsu- 
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pial amount of inversion. The first three characters suggested to M. 
~Quatrefages—if I may venture to cite him for a preliminary impression 
and not a judgment—the recollection of something corresponding in the 
jaws of Esquimaux, while the fifth character suggested to me the recollection 
of what I had seen in the jaw of an Australian savage. Neither of us had 
at hand the materials requisite for a satisfactory comparison, but the com- 
bination of characters above alluded to struck us both as sufficiently re- 
markable to demand serious examination. M. Quatrefages departed for 
Paris, taking the jaw with him, while I returned to London, bringing 
drawings and a careful description with measurements of the principal 
specimen, and M. de Perthes confided to me the detached molar. I may 
add that the jaw specimen, although professing to have been yielded from 
below a heavy load of coarse flints, presented no appearance of having 
been crushed or rolled; and that, making allowance for the crust of ma- 
trix enveloping it, the bone was light, and not infiltrated with metallic 
matter. The condyle washed yielded a dirty white colour. 

* As to the result, I have as yet no authentic information of the final 
conclusions which have been arrived at in Paris. My friends, Mr. Busk, 
F.R.S., and Mr. Somes, F.R.S., both practised anthropologists, gave me 
their assistance in my part of the inguiry. The former, like M. Quatre- 
fages and myself, was struck with the odd conjunction of unusual charae- 
ters presented by the jaw, and speedily produced a lower jaw of the 
Australian type, brought by Professor Huxley from Darnley Island, which 
yielded the same kind of marsupial inversion, so to speak, with a nearly 
corresponding form in the reclinate posterior margin, ascending ramus, 
and sigmoid notch. But Mr. Somes’s abundant collection brought the 

_ Inatter speedily to a point. From the pick of a sackful of human lower 
jaws, yielded by an old London churchyard, he produced a certain number 
which severally furnished all the peculiarities of the Abbeville specimen, 
marsupial inversion inclusive, although not one of them showed them all 
in conjunction. We then proceeded to saw up the detached molar found 
at Moulin-Quignon. It proved to be quite recent ; the section was white, 
glistening, full of gelatine, and fresh-looking. ‘There was an end to the 
case. First, the flint-hatchets were pronounced by highly competent ex- 
perts (Evans and Prestwich) to be spurious ; secondly, the reputed fossil 
molar was proved to be recent ; thirdly, the reputed fossil jaw showed no 
character different from those that may be met with in the contents of a 
London churchyard. The inference which I draw from these facts is that 
a very clever imposition has been practised by the ¢errassiers of the Abbe- 
ville gravel-pits,—so cunningly clever, that it could not have been surpassed 
by a committee of anthropologists enacting a practical joke. The selec- 
tion of the specimen was probably accidental ; but it is nota little singnlar 
that a jaw combining so many peculiarities should have been hit upon by 
uninstructed workmen. 

“The break-down in this spurious case in no wise affects the value of 
the real evidence, now well established, but it inculcates a grave lesson of 
caution. ** Sir, your obedient servant, 

“H. Fatconer, M.D., F.R.S. 
“21, Park Crescent, N.W., April 23rd.” 

The so-called fossil jaw from Moulin-Quignon has been taken to Paris 
by M. de Quatrefages, for the purpose of being submitted to the French 
Institute. 

For our own part, we are indebted to M. de Perthes for his ready com- 
munication to ourselves of the intelligence of this find, and of the parti- 
eulars of the deposit and the osseous remains; and we would add that if 
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he has been made the victim of an exceedingly ingenious fraud by those 
workmen whom for years he has encouraged and liberally paid, we hope 

_the proprietors of the quarry will reward their dishonesty and avarice, 
whenever it is brought home to them, in the summary manner they richly 
deserve. On M. de Perthes’ side something is yet to be said; and if he 
has been led on by his enthusiasm to too implicit a belief in the workmen’s 
veracity, he has kept back nothing, suppressed nothing, but has courted 
every publicity, and has done his utmost to secure competent witnesses for 
every phase of what he still considers an important discovery ; if he should 
not in this case have that glory and good fortune he has so earnestly 
sought for so many years, the day will come when indeed his predictions 
will be verified, and we hope his life may be spared for that occasion, 
that his own hand shall draw forth from the gravel-beds their rare but 
precious proofs. 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

MancuestTer GrotoeicaL Socrety.—February 24th.—Mr. Whitaker 
produced two horses’ teeth and a flint arrow-head, which he said came out 
of the drift gravel at Barrowford, a few miles north of Burnley. 

1. ‘On the Drift Deposits near Burniey,” by T. T. Wilkinson, F.R.A.S. 
The drift deposits in the vicinity of Burnley, as well as those near Man- 
chester, appear to possess several features of considerable importance, 
for, in addition to the usual clay and gravel, they contain pebbles and 
masses of foreign rocks, some of which are well water-worn, whilst others 
are so fresh and angular as to admit of scarcely any other explanation 
of their presence there than by iceberg-carriazge from a great distance. 
A little east of the Four Lane Ends, near Blackburn, 650 feet above the 
level of the sea, the drift immediately overlies the Rough Rock, which 
crops out above the Corporation Park at an angle of about 75°. On the 
crest of this hill the blue clay, from which bricks have recently been made, 
lies upon the surface. It is, however, too much intermixed with sand, from 
the disintegration of the rock, to form good bricks. The pebbles and 
boulders contained in the clay appear mostly to belong to the Carboniferous 
formations, and their water-worn appearance indicates long-continued de- 
nuding action by water. Limestone and gannister pebbles occur in abun- 
dance; the former must have been drifted from a considerable distance. 

Extensive deposits of yellowish sand occur opposite Portfield, near 
Whalley, 196 feet above the level of the sea; at Whittle Field, near Burn- 
ley, 451 feet above the level of the sca; and also at Healey Hall, on the 
slope of Burnley Moor, 580 feet above the level of the sea. Masses, or 
veins, of hard carbonaceous matter are occasionally found in this sand, 
probably indicating the remains of former vegetation; but as yet no shells 
have been detected in these deposits. 

At the Quarry, near Habergham Hall, the sandstone rock ee 
overlies the Dandy Bed of the Burnley coal-field. The surface of the roc 
is there covered with a coating of soft loamy shale, which soon passes into 
clay on exposure to the atmosphere. This shale is almost wholly com- 
posed of calamites, ferns, sigillaria, etc., indicating a profuse vegetation, 
which must have been covered by succeeding deposits in comparatively 
stagnant water. Above this shale there is a bed of dense blue clay, 22 
feet thick, containing fragments of cannel coal, ete., the débris of still , 
higher strata. Rough rock- and grit-boulders, portions of encrinital lime- < 

f 
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stone, sometimes water-worn, together with rounded sandstone and lime- 
stone pebbles, occur in abundance, embedded in the clay, and the whole is 
surmounted by the remains of the denuded rocks which once occupied the 
next position in ascending order. 

In the quarries near Sandy Gate, Habergham Eaves, 462 feet above the 
level of the sea, the drift is from 30 to 50 feet deep. It consists of dense 
blue clay at the bottom, and gradually passes into dark brown near the 
top. Large boulders of sandstone, similar to that which lies beneath, oc- 
cur in these deposits, few of which appear to have suffered from the action 
of water. From their positions in the clay it may readily be inferred that 
they may have fallen from the faces of the cliffs which then probably bor- 
dered the ancient seas. Portions of encrinital limestone also occur; and 
there is no lack of rounded fragments of cannel, together with sandstone, 
gannister, and limestone pebbles. 

In similar drift at Swindon, about two miles east of Burnley, 800 feet 
above the level of the sea, and just under the Pennine chain, large boulders 
of New (?) Red Sandstone are occasionally found in connection with abun- 
dance of rounded limestone. In former times the farmers have washed 
the drift in Swindon valley, and have burnt the limestone thus obtained in 
kilns, the ruins of which still remain in several places. 

During the formation of a main sewer in Trafalgar Street, Burnley (1862), 
the workmen found a large boulder of grey granite. It was firmly em- 
bedded in yellowish clay, at a depth of about 15 feet from the surface. En- 
crinital limestones were also plentiful in this cutting. These deposits over- 
lie the Thin Mine of the Burnley top beds; the cannel bed, which is the 
next in ascending order, having apparently been washed away. 

In various localities extensive pebble-beds occur, indicating former beds 
of rivers, or the margins of ancient seas and lakes. Several of these bear 
evidences of powerful currents, which, from the set or inclination of the 
pebbles, appear to have flowed across the country in a N.E. to 8.W. di- 
rection. ‘This is very evident from an examination of the inclination of 
the débris in most of the sections previously noticed, but especially in one 
which exposes a portion of the grit series between Haslingden and Helm- 
shore. This inclination of the stones, found in pebble-beds and drift de- 
posits generally, appears to be capable of affording more information to 
geologists respecting currents, etc., than has yet been noted. Prior to the 
upheaval of the Pennine chain, a broad strait must have stretched across 
portions of Lancashire, Yorkshire, Durham, and perhaps Northumberland, 
thus connecting the present German and Irish seas; and the current 
through this strait must have run from N.E. to 8.W., as indicated by the 
inclination of the pebbles and boulders in these drift deposits. Portions 
of floating icebergs from the north of Scotland, broken off from the edges 
of the glaciers, and charged with portions of granite and the older rocks, 
would then find their way down this channel, and becoming stranded in 
the shallow bays, would drop their cargoes of boulders among the silt at 
the bottom of the turbid waters. Red Sandstone boulders might perhaps 
be drifted in a similar manner from the neighbourhood of the Tees, or from 
the cliffs of what is now the Vale of York. Encrinital limestone, not 
water-worn, might also be transported from the north, by the same mode 
of iceberg carriage, to the deposits in which they are now found. Or again, 
if we adopt the conceptions of Sir Charles Lyell and Mr. Hull of the wasting 
of a vast North Atlantic continent, the same results would evidently be 
obtained. 
‘On the gradual upheaval of the Pennine chain, the sea would conse- 

quently retire, both on the eastern and western sides of the country, 
VOL. VI. 2c 
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leaving behind it those significant terraces which may be seen on the slopes 
of the hills abutting on the valleys of the Calder, the Hodder, the Ribble, 
and the Irwell, from about Ramsbottom to its various sources. The con- 
tents of these drift deposits also indicate several widely different conditions 
of things. There must have been many quiescent periods, and also many 
gradual depressions of the surface, during the formation of the various 
coal-seams, and the deposition of the rocks and shales by which they are 
overlaid. After the latest deposits there must have been a gradual up- 
heaval, with occasional fractures, from the bed of a deep ocean, and, as the 
bottom came nearer the surface, the more powerful would be the currents, 
and hence the variable, but extensive denuding action of water which is 
everywhere apparent. 

There is, however, good evidence that within the historie period the 
coast of Lancashire, at least, has again undergone considerable depression. 
In the times of the Romans there was probably no estuary of the Mersey. 
Ptolemy does not include this now-important opening in his topography of 
the coast. The dredging operations at Liverpool continually afford proofs 
of recent land-surface; and even hazel branches, containing nuts, were 
dug up from a considerable depth during the formation of the Sandon 
Dock. Along the shore from near Formby towards Preston, there are the 
remains of an extensive ancient forest. Many trunks of trees were ex- 
posed during the formation of the East Lancashire Railway, and are still 
to be seen in the pools on each side of the road. The roots of these are 
mostly below high-water mark, and in some places the trunks extend into 
the sea; but all of these must originally have flourished at a much higher 
elevation. About Southport they are so numerous, that they have been 
used to form ornamental fences for some of the gardens. . 

At Blackpool, and on towards Fleetwood, the sea is washing down th 
cliffs at the rate of about one yard in breadth per annum; and tradition 
states, on very probable grounds, that nearly half a mile, in breadth, of this 
part of the Lancashire coast has disappeared within the last hundred and 
fifty years. There are therefore strong reasons for supposing that Lanca- 
shire is at present undergoing a gradual depression. In Scotland, on the 
contrary, according to Mr. Geikie, the reverse operation is in progress, and 
it may form an interesting subject for some speculative mathematical geo- 
logist to inquire whether this apparent flexibility of the earth’s crust is 
due to internal local action, irregularly applied, or whether it is the natural 
result of those mechanical laws which govern the earth when considered 
as a comparatively solid film resting upon a fluid interior. 

In the discussion Mr. Hull said these discoveries of marine shells in the 
drift were very interesting; but there were also in the neighbourhood the 
more recent gravels of the valleys. These are of later date, and, accord- 
ing to the judgment of some, are most undoubtedly of the same age as the 
Amiens and Thames valley gravels, and many others which are yielding 
works of human art in different parts of Britain and the Continent; and 
he thought it very important that the attention of local geologists should 
be turned to the subject, because there is no reason, as far as we can see, 
why our river-terraces here should not yield flint-implements, and the re- 
mains of some of the extinct mammalia which appear to have been con- 
temporary with man. With regard to the New Red Sandstone boulders 
which Mr. Wilkinson says are 800 feet above the sea, of course it would 
be improper to say they are not of this formation, but the identification is 
very questionable. He did not think the New Red Sandstone in the north 
of England attained to such a height. To suppose that boulders are car- 
ried from a lower level to a higher is a very unlikely thing indeed, except 
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in the special instance of coast-ice. These sandstone boulders are much 
more likely to be Old Red Sandstone or millstone grit. That they have 
been brought from the vale of the Tees and across the Pennine chain in 
their course to a higher level, is extremely improbable. 

Mr. Binney said Mr. Whitaker had brought some of the veritable red 
sandstone, which he had no hesitation in saying was millstone grit or rough 
rock, from the neighbourhood. 

Mr. Whitaker said the ravine from which these stones have come he 
knew well. They are making a reservoir there, and the water-manager, 
at his request, brought down these boulders from the same heap that Mr. 
Wilkinson had examined. The course of the stream, from its source in the 
hills to the place at which the boulders were met with, runs over the out- 
crop of the millstone grit, many seams of which cannot be distinguished 
from these so-called New Red Sandstone boulders, but which, in his opi- 
nion, are nothing more than pieces of grit torn off and rounded by the force 
of the torrent; and so long as we have rocks near home that will account 
for these boulders, we are not warranted in going hundreds of miles away 
for them. If it be New Red Sandstone, it can only be found in any 
quantity as boulders, but it exists in any quantity 7m situ in the lower coal- 
measures. If he understood Mr. Wilkinson rightly, he speaks of the 
boulder clay having been deposited previous to the upheaval of the Pen- 
nine chain; but, from his own observations, he had arrived at an opposite 
conclusion, namely, that the land had much the same configuration then 
as now, with the exception of standing at a much lower level with regard 
to the sea. If, as stated by Mr. Wilkinson, the drift had been deposited 
upon a Jevel plain, and the upheavals had taken place afterwards, the hiils 
would have taken the boulder clay up with them, and we should have 
found it upon the tops of the highest of them. But such is not the fact. 
The drift can be traced to a height of from 1300 to 1400 feet, but no higher. 
Still, there is evidence that the sea of that time reached a height sufficient 
to submerge hills of from 1500 to 1600 feet. On Boulsworth, for instance, 
there are large numbers of enormous boulders, some of which, right on the 
crest of the hill, some 1600 feet high, are furrowed and grooved almost like 
gridirons, as if the icebergs had been stranded in floating across, and had 
grated upon the rocks strewn upon the bottom of the sea. But on Pendle 
we have an entirely different appearance. On the top we have no drift, 
nor any of the very large boulders that we find on Boulsworth. Growing 
on Pendle (1800 feet) is the semi-arctic plant Rubus Chamemorus, which, 
according to the theory of the late lamented Professor Forbes, may be a 
relic of the glacial flora. The same plant may be seen on Whernside and 
Ingleborough, but he had not been able to meet with any traces of it on 
the lower ranges of hills, such as Bouldsworth or Hameldon; hence it is 
not improbable that hills of from 1500 to 1600 feet in height were sub- 
merged, but hills that approached to, or reached over 2000 feet, stood out 
as low islands in the cold and dreary sea of the Drift period. 

Mr. Binney said the flint which Mr. Whitaker has now exhibited is a 
flint having certain chippings; and it may be taken as a moderately good 
example of an ancient arrow-head. It is of the same character, though 
rudely formed, as those which have, without question, been made artifi- 
cially. It was found in the valley-gravel beyond Barrowford, and it is the 
very place where Mr. Prestwich and himself have been looking for them 
for some time. He should not like to say positively that this has been a 
ortion of an arrow-head; but it is more like one than any other flint he 

had as yet seen in these beds. It is a chalk flint, and such are very 
rarely, if ever, found in these valleys. He thought they would be found 
in the gravel near Manchester. 
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Mr. Whitaker said about a few hundred yards further on, in the same 
valley, in sinking a foundation for a chimney some years ago, the workmen 
found several deer’s horns and some bones, but they have probably been 
destroyed. 

2. Mr. Binney read a translation of part of Dr. Geinitz’s work ‘ On the 
Magnesian Limestone and Lower Red Sandstone,’ by J. W. Kirkby, Esq., 
and himself. 
St an to the translation are the following Tables by Mr. Kirkby and 

inney :— 

TABULAR VIEW OF THE PERMIAN STRATA OF THE NorTH-EAst OF ENGLAND. 

SUBDIVISIONS, DURHAM. SOUTH YORKSHIRE. 

Red Sandstone and Mari near 

Doncaster and Tickhill—(Geol. 
Survey.) 

Red Sandstone overlying the 
Magnesian Limestone in the 8.E. 
part of the county ?—(Howse.) 

Thickness,—50 ft. ? 

Bunter Schiefer. 

Thickness—50 ft. ? 

Yellow and Oolitic Limestone | Brotherton Limestone of Bro- 

Upper 
Limestone. 

Middle 
Limestone. 

Lower 

Limestone. 

Mar! Siate. 

Lower 
Red Sandstone. 

of Roker and Hartlepool; and 
Botryoidal, Coneretionary, and 
Crystalline Limestone vf Half- 

_therton, Knottingley, Womers- 
ley, Pickburn, Loversal, Wad- 
| worth, Tickhill, ete. 

Shell Limestone of Tunstall | 

way House, Building Hill, Ful- | 
well and Cleadon Hills, and coast | 
from Whitburn to Marsden. 

Thickness—250 ft. | Thickness—120 ft. 

Small-grained Dolomite of 
and Humbleton Hill, Ryhope, | Lound Hi], Vale of Went, Brods- 
Dalton-le-Dale, Hylton Castle, worth, Cusworth, Levit Hagg, 
Clack’s Heugh, etc.; and Con- | Warmsworth, Roche Abbey, ete. 
eretionary or Pseudo-brecciated 
Limestone of Galley’s Gill, Tron 
Rocks, coast between Ryhope and 
Hawthorne Hive, ete. 

Thickness—150 ? 

Limestone of Pallion, Millfield, 
Pensher, Newbottle, Honghton- 
le-Spring, Moorsley, Pittington, 
Sherburn, Ferry Hill, Summer- 
house, ete. 

Thickness—200 ft. 

Marl Slate of Clack’s Heugh, 
Down Hill, Midderidge, Ferry 
Hill, ete. 

Thickness—10 ft. 

Incoherent and Red Sand- 
stone of Clack’s Heugh, Hylton 
Castle, Tynemouth Cliff, Downs’ 
Quarry, Sherburn, etc. 

Thickness—100 ft. 

Total thickness—760 ft. | 

Thickness—200 ft. 

Limestone of Pontefract, Em- 
sall, Wentbridge, Hampole, Brods- 
worth, Barnsbro’ Cliff, Cadeby, 
Conisborough, ete. 

Thickness—120 ft. 

Red, Yellow, and Variegated 
Sandstones of Pontefract, Hickle- 
ton, Wentbridge, Cadeby, etc. 

Thickness—100 ft. ? 

Total thickness—590 ft. 
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1. AMMONITES VARIANS. 2. PLEUROTOMARIA PERSPECTIVA. 

From the Grey Chaik of Dover. 

(In the Folkestone Museum : Mackie Collection.] 

S. J. Mackie del. 
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‘TaBuLaR VIEW OF THE PERMIAN STRATA OF THE NortH-WestT OF ENGLAND, AS 
SEEN AT SHAWK, WEST OF CARLISLE, WESTHOUSE, SOUTH OF KIRKBY LONSDALE, 
AND MANCHESTER, IN THE DESCENDING ORDER. 

Shawk. Westhouse. | Manchester. 

Feet. Feet. Feet. 
1.* Laminated and fine-grained red sandstones 300 not seen. not seen. 
2. Red and variegated marls, containing | } 

sometimes, but not always, beds of lime- 150 traces of 300 
stone and gypsum, with fossil shells of f them seen. 
the genera Schizodus, Bakevellia, ete. 

3. Conglomerate pete cleat bg oa 5 4 
4. Lower New Red Sandstone, generally soft 

" and incoherent . i Nets Cy 

300 50 

7 00 500 \ 5 
ure shaly Clays”. 5 we not seen. 250 not seen. 

6. Astley pebble-beds, containing common 
coal plants, but quite unconformable to 
the upper coal-measures, termed by me 
Lower Permian 

not seen. not seen. 60 

NOTES AND QUERIES. 

CoRRELATION OF THE Grey CHALK AND Upper Greensanp.—There is 
‘no more important point to be settled in the physical geology of the Cre- 
taceous formation than the determination of corresponding horizons over 
different geographical areas of the Grey Chalk and Upper Greensand. The 
stratigraphical range of fossils in each, and the collating of those of both 
deposits from different localities with each other, would work out some 
important results. It is too much, perhaps, to ask our readers who live in 
ehalk or greensand districts to send in lists of all the fossils they have col- 
lected,—although we should be very thankful indeed for such lists; but by 
drawing attention to two of the characteristic fossils of the Grey Chalk 
which we have figured in Plate X., we shall possibly receive through the 
kindess of our many friends, notices of the localities and strata in which 
they know them to occur. ‘To note the beds and the places in which col- 
lectors have found these two shells will cost them a mere fraction of trou- 
ble, while the result will be an indication of considerable value in deter- 
mining the conditions of deposits, and the possible synchrony of those two 
great deposits, and will help to bring isolated Cretaceous deposits into 
place in the chronological series.—S. J. Macxir. 

SUBTERRANEAN TREES aT PurriEeet.—Here (Purfleet) was a ferry over 
the Thames into Kent. That river made a breach and inundation at West 
Thurrock in the year 1680 ; at which time subterranean trees were washed 
out in as great numbers, and of the same kind of wood, as those found in 
eeenham and Havering levels in 1707. (See Phil. Tr. No. 335, p. 478; 
= sa by H. Jones, vol. iv. part ii. p. 219; and Morant’s Essex, 
Vol. 1. 

Fuineurite NEAR MacciesFIELD.—Besides the Mammalian bones from 

_* The first four strata of the above series, Professor Harkness, F.R.S., in a fine 
latural section seen at Hilton Beck, north of Brough, estimates to be of 3000 feet in 

thickness.— Quarterly Journal of the Geological Society for August, 1862. 
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this district, Mr. Sainter has sent us various other fossils he has collected 
there. Amongst them is a small part of a Fulgurite ‘“ found in the drift 
on the west side of the town, last December.” ‘It was traced,’ Mr. Smith 
says, “thirty feet below the surface, and terminated in a layer or bed of 
soft marl. It passed through a bed of fine sand, almost perpendicularly. 
The diameter of the tube near the surface was nearly three-quarters of an 
inch. It gradually diminished in width in its descent, and towards its ter- 
mination split into a number of finer tubes ending in points. Some parts of 
the tube possessed bead-like vitrifications on the inner surface, and it was 
contorted.” Those who have read Dr. Gibb’s interesting summary of this 
subject in Vol. II. p. 195, will be pleased to see recorded this additional 
example.—Ep. Grot. 

Pitot Kwos, in Missouri, is a conical mound of a sugar-loaf shape, 
550 feet in height, and covering 500 acres. According to estimate, it con- 
tains no less than 220,000,000 tons of iron ore, having 65 per cent. of pure 
metal in it. 

Native Copper.—A mass nearly pure has recently been discovered in 
the Mesnard district, Michigan. It is 40 feet in length by 4 broad, and 
as many high ; its weight is about 50 tons. Another great mass of copper 
has been met with in the same district, 15 feet 7 inches long, 3 feet 7 inches 
to 5 feet wide, and 18 inches thick ; giving 87 cubic feet, or a weight of 23 
tons. A small portion only of the mass, covered by moss and underbush, 
was above the surface when discovered. On removing the soil, pieces 
of charcoal, some stone hammers, gave traces of old Indian workings; 
the eastern end of the mass showing plainly that a portion had been 
broken off. 

REVIEWS. 

‘The Antiquity of Man :’ an Examination of Sir Charles Lyell’s recent 
Work. By S. R. Pattison, F.G.S. London: Reeve and Co. 

‘“ The moral and spiritual teachings of the Bible would remain untouched, 
though it were proved that its histories must be restricted to one human 
period alone amongst several. But the supposition that there have been 
many such periods is contrary to our first impressions. The burthen of 
proof lies therefore on those who propose it.” Thus opens Mr. Pattison’s 
pamphlet, with a dictum no one would be willing to gainsay. This condi- 
tion of proving what is contrary to popular, cherished opinion has been 
accepted by Sir Charles Lyell, who has adapted the evidence of the An- 
tiquity of Man in his recent work to the support of one school of zoolo- 
gical theorists rather than to the deliverance to the public of the actual 
geological evidence as it is, or as it is viewed by at least very eminent sec- 
tions of geologists and zoologists. To adapt all the evidence that came to 
his hand to his own purposes, and to the support of his own views, is no 
more than we should have expected of Sir Charles, who, in all his pub- 
lished works, has adopted this practice. Nor have we much to say against 
him on this score. If he belong to a party,—and he is always a partisan, 
—there is no objection to his doing all he can to advance their views ; but 
a partisan draws down on himself a great deal of bitter antagonism. 
Perhaps Sir Charles has experienced more of this already than he antici- 
pated. With personalities we have nothing to do in our reviews ; our 
view goes to the science, not the man. Mr. Pattison objects to the 
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_Lyellian doctrines, and puts forth his own opposing views in a concise, 
clever pamphlet of twenty pages ; and he assails his opponent at any rate 
with righteous weapons. Mr. Pattison begins by putting Archbishop 
Usher and the biblical chronologers against Sir Charles’s arguments that 
man has existed certainly 7000 years, probably twice as long, possibly four 
times as long. Are these deductions warranted by the evidence? is Mr. 

Pattison’s question, which he proceeds forthwith to answer. To the 
Lyellian arguments on the first point, that western Europe has been in- 
habited by man for more than 7000 years, Mr. Pattison quotes Sir Charles 
of old against Sir Charles of late, not always quite correctly to our mind, 
but generally fairly. His grand quotation attack—that Lyell formerly 
quoted from Gerard, the historian of the Valley of the Somme, that in the 
“lowest tier of that moss was found a boat loaded with bricks ’—will not 
hold good in scientific argument. Ifthe peat or the deposit on which a 
heavy-laden boat sank down were soft, there is no doubt that the boat 
would “ swaddle ” down to the very bottom of the soft stratum, be it mud 
or peat, until it rested on a hard bottom ; and a boat sunk twenty years ago 
might even be dug out to-day from the lowest portion of a peat bog, or 

| the oozy bed of ariver. Mr. Pattison’s reasoning on the age of the Danish 
peat, that the separate deposits of pine, oak, and beech were due to the 
successive surrendering to decay at distinct periods of woods of different 
hardness, is much more ingenious, and must more or less subject what has 
been hitherto written and said on the subject to further scrutiny. It is, how- 
ever, this disregard of this element of the sinking of heavy bodies through 

| soft and readily-yielding deposits that has given rise to the generally 
“incorrect idea of “7000 years being sufficient for the growth of all the peat 
on the face of the globe.” ‘hick beds of peat may be formed in such a 
space of time, but we must not thence conclude that all peat-beds have 
been formed in an equally short space of time. Mr. Pattison’s remarks 
on cave-deposits, gravel, and brick-earth, are also very good, although we 
do not concur in his remarks on the absence of evidence of any changes in 
the shores of the British Channel within the Historic period, which would 
give a measure for the antiquity of the later post-Tertiary deposits on 
both sides of that ‘‘ narrow sea.” The legends of Cornwall and Brittany 
must not be lost sight of, as indicating great and very ancient changes, so 
remote, that the legends read now to us like myths. Neither must the 
traces of ancient forests, which the fishermen’s trawls and the dredge 

| bring up, be altogether forgotten or ignored. A British Association grant 
to an active explorer would bring out much singular information on this 

int. 
«There is nothing,” Mr. Pattison concludes, ‘‘in the ascertained facts 

of geology, nothing in the exhaustive volume before us (Lyell’s), to forbid 
‘| the hypothesis, that at some period after the final retreat of the glaciers 

man found his way into these regions as a wandering hunter, probably 
| from a distant geographical centre; that he resorted to these parts at in- 
‘} tervals during several thousand years ; that its pebble-beds afforded him 

implements, and its grassy plains abundant game ; that in the intervals of 
his occupation the earth was rent, in connection with volcanic action dying 
out in the Eifel and Auvergne, floods occurred, the loose materials of the 
surface were washed into crevices or spread out in heaps; that many of 
the great mammals became extinct, some so lately as the mammoth, whose 
flesh was found in ice at the mouth of the Neva. For upwards of 4000 
years, all things were in course of becoming what they now are; and what 
they so became, they have remained, save surface accumulations and 
minor changes, for the last 2000 years and upwards. For aught that geo- 
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logy or paleontology has yet to show, this is as valid an explanation of 
the phenomena as that which, under the semblance of indefiniteness, is 
carefully definite for a long time befwre Adam. If it is physically and 
philosophically possible to intercalate all the epochs of man, shown in the 
monuments of the globe itself, within the compass of the years assigned to 
the same occurrences by the received interpretation of Scripture, my task 
is done. I claim the verdict of ‘ Not proven’ on the issue raised.” 
We do not side with Mr. Pattison’s views, but we are willing to admit 

that no one of his school has put forward on any occasion more sensible or 
more critical objections than he has done in this unpretentious brochure. 

Descriptions of two New Genera (Trypanostoma and Goniobasis), and of 
New Species of Unionidae and Melanide. By Dr. Isaac Lea. 

The enormous number of species in the genus Melania has made it de- 
sirable, Dr. Lea thinks, to eliminate as many as possible by founding new 
genera. The genus now proposed by him, Trypanostoma, will include all 
the Melanie with an auger-shaped aperture. For those having usually a — 
slight thickening of the upper part of the columella and no callus below, | 
and which are also without the notch of Haldemann’s genus Lithasia, to 
which they are nearly allied, although subangular at the base, Dr. Lea 
proposes the generic name of Goniobasis. 

M‘Leod’s Wall-Map, England and Wales: No. 3, Geological. By Edw. 
Weller, Esq., F.G.S. London: Longmans. 

The sheet-maps of the Geological Survey, with their full details ac- 
quired by actual investigation in the field by competent geologists, and 
the general map produced by Professor Ramsay, the Local Director of the 
Survey, from the official niaterials of his department, leave no excuse for 
a bad geological map of England and Wales, nor much merit for producing — 
a good one. Nothwithstanding these facilities, it is usual to find publish- 
ers producing geological, or rather ungeological, maps of the vilest charac- — 
ter,—inaccurate in delineation, erroneous in geological subdivisions, and co- 
loured fortuitously by some mere print-dauber. The wall-map before us, — 
sent for our criticism by Messrs. Longman, however, deserves every praise. — 
It is of convenient size—4 ft.3 in. by 3 ft.3 in—smal]l enough to hang on any ~ 
ordinary school-wall or library without inconvenience, large enough for the — 
particulars to be seen at a considerable distance ; it is accurately delineated, 
and nicely coloured. The details inserted are quite sufficient for ordinary — 
purposes, as is also the stratigraphical section of subdivisions, which acts 
as a key to the colouring. Altogether we can conscientiously recommend 
it as the best map of the kind extant. No other for scholastic purposes 
can be compared with it at all. In the copy we have received, two or 
three patches are omitted to be coloured, an oversight which should be 
seen to by the editor or publisher, as such omissions, which occur through 
the stupidity and carelessness of the colourers, are detrimental to the high 
character the map ought to possess with the public. 





PLATE XI. 

RIPPLE-DRIFT STRUCTURE IN MICA-SCHIST. 

From a Specimen collected between Arrogquhar and Tarbet. (Nat. size.) 

S. J. Mackie del. 
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RIPPLE-DRIFT IN MICA-SCHIST. 

By tue Eprror. 

Or all English geologists, Mr. Sorby has been at once the most 
indefatigable and the most successful in the study of the microscopic 
structure and metamorphic conditions of rocks. The brief abstract 
furnished us by the Geological Society, which we print at p. 231, 

gives but little idea of the importance of the paper Mr. Sorby read 
last month. It gives, it is true, the pith of the subject, but so 
short and inexplanatory a paragraph is not likely to attract such at- 
tention as the paper deserves. Those who have the pleasure of Mr. 
Sorby’s acquaintance know how persistently he works at anything 
puzzling which comes in his way. He never leaves it until he has 
got to the solution of the riddle. It happened some time ago, when 
in Germany, at the meeting of savants at Speyer, on which occa- 
sion he transmitted an account of the proceedings, with some notes 
on meteorites and sponges (see Vol. IV. p. 501), that Professor 
Blum presented him with a specimen of the singular conglomerate 

known as the “nagel-flue.” This conglomerate, which occurs in 
some places in Switzerland, consists of hard limestone pebbles, 
the ends of some being impressed into the substance of others,— 
a condition hitherto inexplicable, although Blum, Von Dechen, 
Escher von der Linth, Néggerath, Daubrée, and others have essayed 
opinions and suggestions, some of them attributing the impressions 
to merely mechanical, others to purely chemical action. In working 
out this investigation, Mr. Sorby eliminated evidence of a new 
phase in the correlation of physical forces; and in an able and 

VOL. VI. 2D 
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valuable paper recently read before the Royal Society, showed the 
evidence of a direct correlation between mechanical and chemical 

force. This new phase of the direct correlation of those forces is 
destined undoubtedly to have a wide influence on that branch of 

geological research that attempts to explain those various phenomena 
which are the results of rock-masses having been subjected for long 
periods to pressure, and during which such mechanical force must 

have modified materially those chemical changes which were dependent 
on the slow action of weak affinities. 

This subject is, however, only incidental to our present topic; but 
just as the study of these curious “ nagel-flue ” pebbles has brought us 
the knowledge of a new phase in the correlation of forces, so the 

knowledge of the direct correlation of mechanical and chemical force 

will soon manifest its influence in increased knowledge of meta- | 

morphic conditions. Already we have the germ before us,in Mr. — 
Sorby’s observations on the presence of ripple-drift in mica-schist ; 
for the presence of that structure shows former sedimentary origin. 

While standing under the shelter of some rocks during a shower of 
rain, Mr. Sorby saw, on their wetted surfaces, some markings which 
struck him as being the more or less contorted lines of that peculiar 
kind of deposition which, in his former accounts of the intimate 

structure of rocks, he has called by that term. ‘ When ripple-marks 
are found,” he says in a communication to ourselves, “ whilst material 
is being deposited, a structure is generated which I have called ‘ ripple- 
drift’ in various papers published on the subject. It might very well 

happen that no fracture of this could show any ‘ ripple-marking,’ pro- 
perly so called, but yet it is so peculiar and has so many characteris- 
tics, that one could not confound it with any structure produced by 
other means. If we were to find what looked like ripple-marking in 
mica-schist, we could not be sure that they were not some of the 
mere mechanical bendings so common in that rock, and hence we ought 

not to base any important conclusion on their occurrence. How- 
ever, the structure of ripple-drift is so different from anything that ~ 
could be produced by any other means, that its occurrence in mica- 
schist must be looked upon as a most convincing proof of the sedi- 
mentary origin of that rock. In some cases the micaceous schist of 
the Highlands of Scotland show this structure to great advantage, — 
and there can be little or no doubt of its nature; but in other causes 

the very great disturbances which have produced so many contortions 

in the rock, have so modified the arrangement that it is only by care- 
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fully following all the transitions from simple to complicated that 
the true nature of some of the contorted bands of ripple-drift can be 
understood. In no other way can we explain the various curious 
structures that are met with in some localities, as, for instance, the 

neighbourhood of Arroquhar, whence I have a number of speci- 
mens prepared so as to show the structure in a very striking manner. 
The value of the fact of the occurrence of the ripple-drift consists in its 
proving so very conclusively that the schists were originally deposited 
in the same manner as ordinary sedimentary rocks, under the in- 
fluence of gentle currents. Moreover, in studying the microscopical 
structure of various mica-schists, one may see some of the original 
grains of sand, although since somewhat altered, and may clearly per- 

ceive that the present characters of the rock have been produced by 
a general crystallization of the various constituents, so as to give rise 

to what is known as a metamorphic rock. In one thin microscopical 

section proofs were exhibited of all the leading facts of metamorphism. 

We had the evidence of deposition from a gentle current of water, of 
subsequent compression, and of the alteration of the whole into a 

highly crystalline rock.” 
The specimen of ripple-drift in. mica-schist which we figure in 

Plate XI. is from between Arroquhar and Tarbet, and our engraving is 
from a drawing which Mr. Sorby has kindly sent us. “It was,” he says, 
“somewhat difficult to convey the true character of the rock, but will 
be more easy on a wood-block, for it is really a white pattern on a 
black ground. You must bear in mind that the small black stratula 

pass completely into the larger bands. I mean the, stratula in the line 

Fig. 1.—Stratula passing into larger bands. 

a, b, c are continuous with aa,bb,cc. (See Fig. 1.) Also, these dark 

stratula become thicker near the junction, or, as is really the case, the 

white bands of quartz, which were originally sandy, thin out at the 
ends. Of course you understand that, in the case drawn, the whole 
has been much disturbed and greatly contorted, the only part at all 
in its original state being the right-hand side of the central band, 
-where I haye drawn a hand pointing.’ (See Plate XI.) 
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Without wishing at present to go into any discussion of the 
subject of central heat, we can but rejoice at the acquirement of this 
evidence of the former sedimentary origin of this highly metamor- 
phosed rock; and we sincerely hope that it will not be long before 
we have more proofs of the like nature. Heat may have had much 

influence in effecting metamorphic changes, but we think it far more 
likely that water, mechanical pressure, and chemical action have been 

the principal workers in metamorphic action.. The curious sections 
of encrinital limestone which Mr. Sorby exhibited at the last Royal 
Society soirée, showing how mechanical pressure and chemical 

action had caused the solution or removal of the material of the en- 

crinital joints on the one side, while on the other deposits of other ma- 
terials had taken place, gives indication how such processes could affect 
rock-masses on a large scale; and while geologists are demanding 

heat to reduce to a pasty condition our metamorphic rocks, why, we 

would ask, might not such mechanical and solvent actions, by remo- 
ving obstructions to motion on the one hand and permitting a deposit 
of material on the other, be a slow but sure way of bringing the 
integral particles of rocks into crystalline forms or into parallelism 
with each other, so that every form of metamorphism, and even slaty 
cleavage, might be thence produced ? 
By natural and existing phenomena we should attempt, in the first 

place, to elucidate geological conditions. Cold water is much more 

abundant than hot; it does a great deal. We have no real know- 
ledge now of any deep-seated dry heat-action going on. We may 
imagine such; but I much doubt if the mechanical, chemical, and 

crystalline forces, combined with the solvent power of water, are not 
quite sufficient to produce very many of those effects we have been in 
the habit of assigning to the internal fires. 

ON THE OLDER PARIAN FORMATION IN TRINIDAD. 

By R. LecuMeEerEe Guppy. 

In the Report on the Geology of Trinidad the Government 
geologists described a series of sandstones and shales extending 
across the island from east to west, and occupying an extent of about 
97 square miles. The distribution of the formation, which has been 
named the “ Older Parian,” is in the manner of an irregular band of 
from 1 to 4 miles in breadth, traversing the island in an easterly 
direction from the Gulf of Paria at Pointe 4 Pierre. This band ter- 
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minates rather abruptly before reaching the east coast, but the for- 
mation reappears here and there near the south coast along a line 
parallel to the main band.* The formation is only exposed for a 
short distance on the shores of the Gulf of Paria; but it has been 
found to cover a large area, and to be extensively developed on the 
continent of South America. The fossils found by the geologists in 
Trinidad seem to have been few, and for the most part indetermin- 
able. They however obtained fossils from the same formation at 
Cumana, in Venezuela; and these remains led to the belief that the 
Older Parian was probably of Neocomian age. During a short visit to 
Pointe 4 Pierre I obtained several fossils, which have enabled me to 
make the observations detailed in the present paper. 

The section given by the Government geologists of the Older 
Parian deposits at Pointe 4 Pierre} is taken on the south side of the 
point, which I have not had an’ opportunity of examining carefully. 
The geologists do not seem to be able to give much attention to that 
portion of the deposits which is exposed on the north side of the 
point, and I hope that the present paper, in so far at least as it relates 
to the fossils, may in some measure supply the deficiency. 

The extreme point of the cliff at Pointe 4 Pierre is formed of a 
hard ferruginous sandstone, which is somewhat brittle and coarse in 
its structure, and contains no fossils. The dip is from 40° to 45° 
south. The beach north of the point is passable at low water, and 

consists of pieces of rocks more or less rounded, which have fallen 
from the cliffs above. Going north along this beach, we find alter- 
nations of sandstone of variable quality, with shales of a black colour 
and thin unconsolidated layers of very fine sandy matter, some of 
which are black and some nearly white. It is only, however, at the 
north end of the beach that I have been able to detect organic re- 
mains. The most conspicuous of these is a T'rigonia, considered to 
be the same species as that found at Bogota, and named by D’ Orbigny 
T. subcrenulata.t Of this fossil, I have found one entire specimen 
and several disunited valves. 

Mr. Etheridge notices the entire absence of Cephalopoda in the 
collection made by the geologists when there, stating that the want 
of such fossils prevented a comparison with the strata at Bogota and 
in other parts of South America.§ I have obtained a specimen of 
Belemnites from Pointe a Pierre, so very imperfect and worn how- 
ever, that it is difficult to ascertain to what section of that genus of 
Cephalopoda it belongs. If, however, it belongs, as is perhaps pro- 
bable, to Brown’s section Aceeli, it furnishes additional evidence of 
the correctness of Mr. Etheridge’s determination of the age of the 
strata exhibited at Pointe 4 Pierre as Neocomian. The presence of 
the Belemnite is at once a proof of the Mesozoic age of the Older 
Parian group; and, as Belemnites are not found above the Chalk, 

* Report on the Geology of Trinidad, p. 34. 
+ Ibid., sheet no. 2, fig. 2. +t Ibid., p. 163. 
§ Ibid. See also Wall, “ On the Geology of Venezuela aud Trinidad,” Quart. Journ. 

Geol. Soc, vol. xvi. p. 460 e¢ seq. 
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we must consider the Pointe 4 Pierre deposits as undoubtedly equal 
to or older than the true chalk. 

Numerous fragments of an oyster somewhat like Ostrea carinata, 
a fossil of the Lower Greensand, are found with the Trigonia. I 
have not however been able to obtain a perfect specimen. At the 
same locality I have found oysters referable, perhaps, to two other 
species. One of these is a good deal lke the recent Ostrea edulis, 
and one of my specimens shows the markings of the hinge cartilage 
very distinctly. 1 have also found a single valve ofa deeply sulcated 
bivalve, which may be an Avicula, but which presents some resem- 
blance to a fossil described by Von Buch as a Pecten under the name 
of Pecten alatus.* My specimen, however, has fewer sulcations than 
the shell described by Von Buch, and the absence of wings makes 
the determination somewhat uncertain. It is possible, however, that 
the shell in question may be a young specimen of P. alatus. 

Gasteropoda are also represented among the fossils from Pointe a 
Pierre, but the specimens are generally so imperfect as to render the 
determination of their relationships difficult. A cast in my possession, 
upwards of 2 inches in length from the apex to the peristome, seems 
to be of a naticoid type. Another cast, which has some shelly mat- 
ter remaining on it, is very like a cast figured by Von Buch as a 
Rostellaria, and may belong to the same species. 

A single valve, embedded in a calcareous nodule, from Pointe a 
Pierre, appears to have belonged to a Plagiostoma, while a massive 
eibbous valve about 23 inches in length, has some of the characters 
of a Cytherea; but that genus 1s not common in rocks of such ancient 
date. Amongst the fossils collected by me, are several other frag- 
ments of Mollusea, which appear to be indeterminable. Still, though 
‘there is much doubt respecting a great part of the fossils yet col- 
lected from these deposits in Trinidad, enough has been discovered 
respecting them to confer a character of greater certainty on the pre- 
sumption of the age of the Older Parian deposits in this island than 
has been previously attained to. 

All the fossils 1 have been able to obtain from Pointe a Pierre 
have been from the beach; consequently, they are usually much 
worn, and it is hardly possible to ascertain from what portion of the 
group they have been derived. The Trigonia and the oysters are 
‘tolerably well preserved, as far as their structure goes ; but the shells 
of the Gasteropoda have nearly disappeared. The thick and massive 
character of the shells is worth notice, and it prevails alike in all the 
specimens in which the test is preserved. 

From what I have said in this paper, it will be seen that the pa- 
lezontological evidence is in favour of Mr. Etheridge’s viewf of the 
age of the deposits termed “ Older Parian”’ by the Government geo- 
logists. Until, however, more fossils can be obtained, and their 
position in the series better determined, it will be as well to leave 

* Von Buch, ‘ Pétrifactions recuellies par Humboldt,’ pl. i. figs. 1, 2, 3, 4. 
+ Von Buch, ‘ Pétrifications,’ pl. ii. fig. 27. 
¢ Report on the Geology of Trinidad, p. 163. 
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_ the precise age of the formation an open question, and to remain 
satisfied for the present with having arrived at the conclusion that 

the Older Parian deposits in Trinidad, and the rocks of similar age 
in South America, cannot be newer than the Gault. 

List of fossils found by the Government geologists in the Older 
Parian at Cumana :—Pteroceras, Cerithium, Turritella, Trigonia sub- 
crenulata, D’Orb., Astrea Couloni, Area, Car dium, Echinus. 

Those found in Trinidad since the survey, and alluded to in the 
above paper, but not included in the foregoing list :—Belemnites, Ros- 
tellaria?,* Natica?, Cytherea ?, Plagiostoma ?, Pecten alatus ?,t 
Ostrea, 2 sp. 

DESCRIPTION OF A LAND SURFACE UNDERNEATH 
THE DRIFT ON THE COAST OF SUFFOLK; OB- 
SERVED IN 1859. 

By S. R. Parrttson, Esa., F.GS. 

The low cliffs stretching from Gorleston, south of Yarmouth, to- 
wards Lowestoft, are mainly composed of boulder drift, and are well 
described by the late Mr. Trimmer in the Quarterly Journal of the 
Geological Society for 1857. As an independent confirmation of his 
observations on the intercalation of the whole boulder-clay double 
series, between the fluvio-marine and forest bed beneath, and the 
local marls and marsh and estuary beds occasionally above, I send 
the following note, made without having had the benefit of Mr. 
Trimmer’s paper. 

On the beach under Corton the section is as follows :— 
Feet. 

OS ee ce, ie he he ee oe a 
Disturbed ferruginous nant ; ae 
Alternations of gravel and sand, "frequently interchanging. 

Gravel well rounded and small. Large masses of dark “clay 
entangled in the gravel with lumps of chalk. Small rolled 
pebbles of chalk, boulders of slate rock, coal-measures, green- 
stone, red sandstone, oolites wos abundant), having an 
average depth of . . vy ae ae 

Clean brown sand, with occasional very ‘small ‘pebbles oh 
An irregular bed of peat, surface and contents of marshes, com- 

pressed rush-like plants matted ean and much mine- 
ralized with sulphate ofiron . 2 

An irregular surface below the bog, cov ered with roots and lower 
portions of stems of ferns (Pteris ?) in situ, in a dirt-bed ; oc- 
easionally large trees . . 5 

Dark clay, with a greenish tinge, underlying the heath-like de- 

* Perhaps the Pteroceras of the Geological Survey. + Possibly an Avicula, 
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posit above, abounding in Cyclas, opercula of Bithynia ?, and 
traces of other Planorbis-like shells, very small flint-pebbles 
and occasional peaty layers . : 

Total. >. =" eee 

CORRESPONDENCE. 

Age of Prehistoric Man. 

Str,—In Professor King’s valuable paper on the ‘ Glacial and Post- 
glacial Deposits,” in the ‘ Geologist’ of last month, the learned author of 
this most interesting paper says: “‘ The genus Homo belongs to both the 
glacial and post-slacial period ; it was represented as early as the close of 
the subaqueous epoch, or the beginning of the second subaerial division of 
the glacial period, by a low form or extinct species, a view strongly 
countenanced by the Neanderthal skeleton, as well as the rudely chipped 
flint-implements occurring in the elephant-gravels of Amiens, Hoxne, and 
other places. Probably a higher type existed at the same time, as indicated 
by the skulls found in the Engis caves near Liége.” 

I must venture to express an opinion that the theory which assigns the 
Engis and Neanderthal skeletons to any particular division of the glacial 
period is scarcely warranted by the facts before us. Without wishing to 
throw any doubt on the demonstrated antiquity of the Engis skull, of which 
the age is fully proven, in the words of Huxley, to carry us back to the 
“further side of the vague biological limit which separates the present 
geological epoch from that which immediately preceded it,” I would wish 
to ask what is the geological or paleontological proof of the following 
propositions :— 

1. That the Neanderthal skeleton was probably coeval with the remains 
from the Liége caverns. 

2. That it was cozval with the “high-level” flint-implement gravels of 
- the Somme valley or of Hoxne. 

3. That the species of man to which it belonged is extinct, 7. e. different 
from a race having the same general cranial character as some existing 
Australians. 

Sir Charles Lyell, in his ‘ Antiquity of Man,’ remarks justly that the 
Neanderthal skull has given rise to surprise “because, having no 
such decided claims to antiquity [as the skull from Engis], it departs 
so widely from the normal standard of humanity ;” and concludes his 
remarks on the evidences thus: “If we conceive the [Neanderthal] 
cranium to be very ancient, it exemplifies a less advanced stage of pro- 
gressive development andimprovement. If it be a comparatively modern 
race, owing its peculiarities of conformation to degeneracy, it is an illus- 
tration of what the botanists have called ‘atavism,’ or the tendency 
of varieties to revert to an ancestral type, which type, in proportion to its 
antiquity, would be of lower grade.” i 

The fact cannot be too prominently Lrought before us, and must again 
be borne in mind, that no flint-implements or any other works of art were 
found in the Neanderthal cave, and that the tusk of bear which was found 

* Page 89. t Page 92. 
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at the same level as the human skeleton has not been identified with any 
recent or extinct species ; likewise that the depth in the mud or loam (five 
feet thick in all) in which the skeleton was found has not been recorded. 
A priori probability would lead biologists to infer that pithecoid man 

first existed on this planet; but in the present stage of the controversy it 
is, in my opinion, most hazardous to frame a table on the mere probability 
of a fact. Yours very truly, 

C. Carter Buake. 

The Portland Fissures with Human Remains. 

Srr,— Will you allow me to make some remarks on the letter of Mr. 
Jicks in the ‘Geologist’ of this month, in which he seems to doubt the 
correctness of the facts wuich I mentioned in my letter in the ‘ Geologist’ 
of last month, that the remains of man and of extinct mammalia have been 
found mingled together in fissures of the rock of Portland Island, which 
fissures do not extend to the surface of the rock ? 

The whole question depends, of course, on the nature of evidence which 
I produced of the truth of these facts. My first evidence was the testi- 
mony of the writer of an article in ‘ Willis’s Current Notes’ for the month 
of August, 1852, who had himself visited Captain Manning, at Portland 
Castle. He states express] y—on the authority, of course, of Captain Man- 
ning—that on several of the ledges, in the fissures of the Portland rock, 
which do not extend to the surface-soil by 5 or 10 feet, a number of 
bones of all kinds of animals have been found, including those of the human 
species. The truth of this statement has been in the fullest manner con- 
firmed to me by Captain Manning himself, who showed me, at the Castle, 
his collection of bones, which were those of men, the elk, the reindeer, the 
elephant, etc. He said that the fissures in which they were found did not 
extend to the surface of the rock. Healso said, what is stated in ‘ Willis’s 
Current Notes,’ that Dr. Buckland, who visited him at the Castle, being 
first attracted to the island by the discovery of a fossil boar’s head, having 
doubts as to the place where the bones were found, accompanied him to 
the fissure, where a lad was let down, who brought up more of the bones 
in his presence. 

The next evidence which I produced was an article in the ‘ Times’ of 
the 1st of last January, relating to the fortifications recently built in 
Portland Island. The article states that in these fissures, ‘‘ commencing 
about 20 feet below the surface of the ground, human bones have been 
found with those of wild boars, and horns of reindeer, not fossilized, but 
with all their osseous structure as perfect as if they were not fifty years 
old.” The high preservation of these bones proves that they must have 
remained entirely excluded from the air from the time that they entered 
the limestone formation to the period of their discovery. 

Can the facts which I have mentioned be disproved,—that human and 
mammalian bones have been found in fissures of the Portland rock, which 
do not extend to the surface of the rock? If these facts are true, which 
may be easily ascertained by any person’s visiting the island, they prove, 
beyond a doubt, that the human and mammalian bones must have been 
embedded in the rock before its consolidation, and consequently, that the 
men and animals to whom they belonged must have inhabited some other 
dry land, probably now destroyed. 

Again, what can explain the association in the fissures of the bones of 
the reindeer, an arctic animal, with those of a tropical animal, the elephant, 

VOL. VI. 22 
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but that they were brought to the same spot from arctic and tropical re- 
gions by the catastrophe which buried them in the Oolite formation, which 
was probably a universal deluge? For arctic and tropical animals never 
could have lived together in the same climate. The association of the re- 
mains of arctic and tropical animals has also been observed in other places. 
In a cavern at Brixham, near Torquay, in a mass of loam or diluvium, 
15 feet in thickness, have been found the remains of the mammoth, the 
extinct rhinoceros, cave-lion, cave-bear, cave-hyxna, reindeer, a species of 
horse, of ox, and several Rodentia, besides other bones not yet determined. 
Speaking of similar geological facts, M. Cuvier remarks, that “‘ the associ- 
ated remains of the glutton and the hyena, the rhinoceros and the rein- 
deer, found in the same caverns, as we observe at Gaylenreuth and 
Brengues ; the bison and the elephant, in the same diluvium, as we find in 
the valley of the Arno,—certainly reveal either a state of the earth very 
different from what we now witness, or imply in these animals a tempera- 
ment opposite to what their kindred species now display.” The remains 
of the lion or tiger, the rhinoceros, the hyena, elephant, elk and reindeer, 
and other animals, have also been found in the quarries of Kostritz, in 
Upper Saxony. 

As the remains of arctic and tropical animals, whether found in caverns 
or on the surface of the earth, are almost always embedded in loam or di- 
luvium, which, according to Dr. Buckland, was deposited by a general 
deluge, it is far more reasonable to suppose that, as I have already inti- 
mated, they were transported to their present situations by a general de- 
luge than that animals belonging now to such opposite climates should 
have formerly lived together in the same climate. 

I am, Sir, your obedient servant, 
Tuos. D. ALLEN. 

Rectory, North Cerney, Cirencester, April 21, 1863, 

[How could there be a fissure before the rock was consolidated? and are we to be- © 
lieve that the elephants, etc., and men too, in those days, lived at the bottom of the 
sea, as they must be supposed to have done if we accept Mr. Allen’s theory of the Port- 
Jand ossiferous fissures occurring before the consolidation of the Portland Oolitic beds ? 
Fissures of.shriukage may not, sometimes do not, extend to the top of a vertical section, 
any more than sand-pipes in a chalk-pit, which we know to be filled from above. The 
accompanying diagrams will show how a fissure may extend to the surface, and yet not 
be visible, in the face of a quarry or cliff occurs at Portland, and no doubt something 
of this kind has mystified Mr. Allen and his friends.—Ep. GEot. ] 

Fig. 1. 

Fig. 1 shows the vertical face of the quarry, with a fissute, a 4, apparently covered by the 
solid beds 1, 2. Fig. 2 shows the same fissure in section passing diagonally through 
the beds to the surface. 4 

Human Remains at Luton. 

Srr,—With respect to my letter of last month announcing the discovery 
of two human skeletons in the brick-earth at Luton, subsequent caref 
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examination has induced me to believe that they were not in the un- 
disturbed. brick-earth, but in the lower part of the bed which lies immedi- 
ately upon it, consisting of washed brick-earth, the run of the hill. In this 
bed, which at this particular point is between 7 and 8 feet in thickness and 
deepens towards the N.E., there is a great difference between its upper 
and lower portions, for about 4 feet from the upper surface it contains a 
very large quantity of flints, below that they are less frequent, and disap- 
pear as you approach the true brick-earth. At first sight, there seems to 
be but litile or no difference between the lower part of the rain-wash bed 
and the true brick-earth. Also, from the men that removed the soil im- 
mediately over the skeletons, I found that there was distinct evidence that 
it had been disturbed, for part of the upper portion of the bed was found 
mingled with the lower ; that and the fact that the stone was between the 
skeletons, close to the skulls, would tend to show that they had been buried 
there, though perhaps at some remote period. 

I remain, yours sincerely, 
H. F. Rivers. 

Sidney Villa, Luton, Chatham, May 25, 1863. 

Holoptychius and Glyptolepis. 

Dear Srtr,—Will you allow me space for a few remarks on communi- 
cations which have recently appeared in your pages, and which have been 
suggested at least by articles of mine ? 

And first, as to the restoration of Pteraspis, I intended that in my second 
diagram the posterior portion of the test should be marked off by a dotted 
or broken line. I was uncertain as to the exact position of the spine, and 
did not therefore venture to restore that portion, although specimens of it 
separated from the test were in my possession. Mr. Powrie’s beautiful 
specimen clearly indicates the character and position of the spine. But 
on looking at his figure, it will be seen that it confirms the remark which 
‘I made, and which I considered the chief point brought forward by me, 
even that our Scottish specimens do not show any separation between the 
-cornua and the test, but that the terminal edge on either side of the spine 
is continuous. I willingly admit that a shade of doubt rests on my first 
diagram ; but I had virtually stated the ground of that myself, and I con- 
sider that diagram as of value chiefly in exhibiting the long-snouted form 
which the shield of Pteraspis sometimes assumes, perhaps indicating spe- 
cific difference. I put forward my third diagram as entirely conjectural, 
and, along with my friend Mr. Powrie, must turn to the rocks, in the hope 
of finding some of* those long-entombed relies which will throw light on 
the matter. 

And then, as to the case which has been so much debated in your co- 
Jumns,—Holoptychius v. Glyptolepis——I knew from Mr. Powrie’s own 
article in the Quarterly Journal of the Geological Society that Glyptolepis 
had been noticed in the sandstone of Dura Den, and I simply wished to 
describe a slab in our local museum from that locality. I did not know 
what correspondence there might be privately between those who were . 
interested in the matter. Iam glad, however, that the attention of Mr. 
Davies has been called to it, and that he has communicated to your readers 
the results of his keen discrimination. On the specimen of Holoptychius 
Andersoni, to which I have access, there are several scales towards the 
posterior part of the body, which display what Mr. Powrie calls so pic- 

_turesquely ‘‘ the crescent of points ;” but from what was said in the ‘ De- 

nom 
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cade’ by so correct an observer as the author of it, I was disposed to think 
that these might be scattered scales of Glyptolepis lying there. I have 
looked at them again, and now believe them to be in their original posi- 
tion, or at least slightly displaced. J am afraid that Holoptychius, unless 
the other points of difference hold, will have to go down before the kindred 
Glyptolepis ; but without determining the issue, I have simply sought to 
place on record what I-had observed in the slab dug some years ago from 
Dura Den. Quantum valeat. Yours truly, 

Hueu MircHeE.t. 
Craig, May 6th, 1863. 

The Lincolnshire Flats, 

S1tr,—A letter, headed ‘‘ The Antiquity of Man,” which appeared in the 
‘Times’ newspaper of April 16, 1863, from Mr. J. A. Clarke, of Long 
Sutton, will, it is to be hoped, direct the attention of geologists to the 
marsh and fen countries in the east of England. As he happily expresses 
himself, ‘‘these districts interlace archeology with geology ;” and in 
confirmation of this, I would offer to you a few remarks upon one small 
portion of the marsh, on the east coast of Lincolnshire: that portion lies 
in the parishes of Orby, Addlethorpe, Ingoldmells, Hoggsthorpe, Burgh, 
and Thorpe. I speak more particularly of the first three parishes, any 
few observations that I have myself made referring to them, and what I 
know of the others, being more from hearsay. 

I was a frequent visitor to the seacoast of Lincolnshire in years past, 
and my attention was called to certain nodules of burnt clay, called by the 
country people “‘ hand-bricks,”’ because they almost all bear the impression 
of the human hand, as though they had been grasped by it. Many fan- 
ciful ideas have been attached to their origin and use ; but very little exa- 
mination is sufficient to determine that they are the refuse of some manufac- 
ture of pottery, and have been used as props to support earthenware, and 
give access and circulation to the flames in the kiln. The like pieces of 
clay have, as an antiquarian informed me, been found in some of the 
Channel Islands, and a paper upon them exists in some periodical or trans- 
actions of some society. The use of these “ hand-bricks” being pretty 
clear, I paid no further attention to them, until the subject of the works 
of ‘‘ man primeval” began to be mooted, when the age of these bricks be- 
came an interesting question. I thought it worth while to makea few 
excavations on spots where the bricks were known to exist, and to try 
what could be learnt further about them. In the autumn of 1861 I made 
some fourteen or fifteen diggings, commencing under the strongest impres- 
sion that the nodules were of very remote antiquity. The first excavation 
confirmed the view I had taken of the use to which they had been applied ; 
they were surrounded by the débris of pottery, lying in every position, 
as if they had been thrown aside as useless and done with. As I proceeded 
I found nothing that threw any light upon the age of the hand-bricks, 
until the workmen, in almost the very last spadeful of the last excavation, 
threw up the bottom part of a pot, which, much to my disappointment, 
bore the marks of the wheel, and was clearly a piece of Roman pottery. 
The use, then, of these bricks, which may have been settled perhaps 
without my knowing it, is apparent; but their age I never heard any one 
hint at. They are Roman, and of no greater antiquity than the time of the ~ 
sojourn of the Romans in Britain. 

The men who dug for me recognized, as they said, the same appearances 
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of “clay ashes’’ as are seen in the “staddles” or “ straddles,” where 
bricks are burnt in the present day in the marsh. I never myself, how- 
ever, could discern a single piece of charred wood, however minute, or of 
coal, or any cinders, or any indication of vegetable matter acted upon by 
fire. I have an idea that the fuel used may have been straw or dried 
grass. Nothing was turned up of the nature of metal, coins, or tools ; 
there were several drop-like pieces of a dark blue, almost black, glaze, 
transparent ; the tooth ofahorse; one of the tarsal bones of an ox or cow ; 
two or three imperfect bones, probably of sheep; the remains of hazel- 
trees and willows, on the same level as the bricks: also, on the same level, 
cockle-shells, as though in their native bed; single oyster-shells ; and, in 
one place, land-snail shells, as fresh and brilliant in colour as any now ina 
hedgerow. 

In some few cases the hand-bricks are vitrified and hard; those that 
are not (constituting the great bulk of what I turned up) vary in colour 
from a light yellow-red to a dark black-red, and all seem more or less to 
have chopped grass or hay mixed with them. They vary in size; the 
smaller are near to Orby, the larger to the seacoast ; the small ones are 
very friable and easily crumble. Flat pieces of pot-like floor-tiling exist, 
bearing the impress of grass on both sides, and seem to have formed a 
floor on which the props rested to support the pottery. Many of the 
bricks show a flat surface at one end, whilst the other end, that rested 
against the pot, is slightly hollow; there are other pieces of pot, of the 
use of which I could form no opinion. These relics of the Romans lie at 
very little more than a foot below the surface in Orby, at the point most 
distant from the sea; at other places they are three, four, five, six, and 
even close upon seven feet under the present marsh-level. 

The superincumbent warp forms the rich marsh-grazing district of 
Lincolnshire. When examined, it can be split up into flakes, indicative of 
its being a tidal deposit, exactly like the warp left by the Trent and Ouse 
(Yorkshire) in the present day. I did not see a single freshwater or 
marine shell in the body of the warp ; but when it is pierced through, a well- 
defined surface is reached having sea-shells upon it, and this surface was 
doubtless the Roman level. 

I do not possess sufficient geological lore to reason firmly on the fact I 
have next to state; but the professed geologist will perhaps at once ex- 
plain my difficulty. The first digging I ever made was in a field in Orby, 
the property of Mr. Stainton, of Dolby, called “the far ten acre.” At 
about four feet we reached the bed of hand-bricks and débris, which were 
found to rest on a fine blue, plastic, saponaceous-like clay, into which a 
pole was thrust for three or four feet with ease. This clay must certainly 
have been the level of the district in the time of the Romans, for the hand- 
bricks lie upon it; it must, therefore, have been deposited before the 
Romans came to England, at all events before they made pottery on its 
surface, and very possibly out of its substance. If this clay is a sea 
deposit, which I take it to be, how comes it that the sea deposited a blue 
clay before the Romans came to Lincolnshire ; and after they had left this 
country, when the banks gave way and the sea again submerged the 
Roman level, a yellow-brown warp, a very widely different substance from 
the blue clay, was left behind by the very same seaP Can any supposition 
of the blue clay being a freshwater deposit clear this up? Any such sup- 
position appears to me to militate against the received, and I think the 
true idea, that the sea (not fresh water) once covered the Roman level, 
and that it was the sea, and not fresh water, that was embanked out by 
the Romans. 
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_ A considerable portion of the existing sea~-embankment at Ingoldmells 
and Addlethorpe is not Roman, but modern, requiring constant attention. 
One of the hand-brick beds passes under this sea-embankment, and crops 
out upon the shore near toa house (formerly a public-house) now occupied 
by Mr. Waller. This spot cannot always be found, owing to the sands 
moving about with the state of the weather and tides, being sometimes 
covered for weeks and months, and sometimes left bare and exposed for 
like periods. The marsh in the time of the Romans, or rather the Roman 
level, is thus proved to have extended out into the sea, or what is now sea. 
At this spot the submarine forest is visible at low water (spring tides), and 
cannot, I think, be more than from twelve to sixteen or twenty feet below 
the level on which the hand-bricks rest, and may be much less. At this part 
of the coast there is, as Mr. Clarke says, a complete interlacing of ar- 
cheology and geology. At low,water you have the marine forest, admitted 
on all hands to have undergone geological depression, standing, as I be- 
lieve, on a blue clay. What intervenes between the forest and the level of 
the hand-bricks I cannot say, but I believe it also is blue clay; whatever 
it is, on it rest the hand-bricks; and finally, over them is deposited the 
sea-warp, forming the marsh-land of East Lincolnshire. 

I fear I am trespassing too much on your columns. I will only add 
that the bricks picked up upon the seashore are indifferent specimens, 
having always suffered from the action of the sea; if more is required to 
be known about them than their use and date, which I think are clear, it 
must be obtained from diggings made between Orby and the sea. 

In writing to you, my object is to support Mr. Clarke’s views. I feel 
confident that whoever will make researches in the district of Orby, In- 
goldmells and Addlethorpe, will find much that is curious, whether he is 
an antiquarian or a geologist, and very likely contribute his mite to the 
common fund of knowledge. Yours obediently, Be 

Lincoln, April 23rd, 1863. 

New Species of Olenus. 

Dear Sr1r,—I have much pleasure in informing your readers that a new 
species of Olenus, named O. pecten by Mr. J. W. Salter, has been found 
in the Black Shales (Lingula flags) of Malvern by a village schoolmaster, 
Mr. Turner, of Pauntley, near Newent. Mr. Turner was so good as to 
present me with his newly-discovered treasure, and I have given this 
beautiful little trilobite to the museum at Jermyn Street, and the cast to 
the museum at Worcester; so at either of these places the student of 
Silurian geology may see the specimen. I may also mention that I was 
presented last month with some well-preserved bones—the humeri, 1 ~ 
imagine, of the Labyrinthodon—by Henry Brooks, shoemaker, of Led- — 
bury. This specimen I have also sent to the Worcester Museum. : 

I mention these facts, as they are encouraging to those geologists and 
naturalists who are engaged in such constant occupations as day-school 
keeping and shoemaking, and who have little leisure or time at their dis- — 
posal. Yours very truly, 

W.S. Symonps. 
Pendock Rectory, Tewkesbury, May 6, 1863. 
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Causes of Cosmical Changes of Temperature on our Planet. 
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It is admitted that the possible changes in the present meteorological 
conditions of our planet could not account for the great fluctuations of tem- 
perature recorded in the geological history of the glacial periods. Mr. 
$. J. Mackie, in the last number of the ‘Geologist,’ attributes these 
changes of temperature to changes of size of the sun’s disk, to maximum 
and minimum periods of solar heat, etc. etc. It is clear these explanations, 
although possible, are purely arbitrary, mere speculations, unsupported by 
any cosmical or physical facts. Now, it is known that our solar system is 
travelling in space towards the constellation Hercules at the rate of 574 
mniles a second; yet so great are star-distances, that thousands of years 
elapse before our visible position in the heavens be changed to the naked 
eye. From the observations of Glaisher in his balloon ascents, it appears 
that the decrease in temperature is not in direct proportion to the distance 
from the earth; but, on the contrary, that a hundred feet elevation at the 
earth’s surface produces as great refrigeration as a thousand feet at a 
greater elevation. It necessarily follows that we must arrive at cosmical 
temperature beyond the influence of atmospheric changes; but is this 
cosmic temperature uniform through the portions of space destined to be 
traversed by our solar system? If there be portions of space of different 
cosmical temperatures through which our planet has passed, this would 
account for the great cold of the glacial periods in a way supported by one 
strong fact, which is, that our position in the heavens is changing at the 
rate of 575 miles a second, and for this change of position not to affect the 
heat of our earth, we must suppose the cosmical temperature of space so 
traversed by our earth to be uniform, which would be a most arbitrary 
supposition. It is quite possible, nay even probable, that not only our 
own solar system, but all visible creation, the infinite and countless stars,— 
so remote, that their light has taken millions of years to come to our eye,— 
are all revolving through space around some almost infinitely far-off centre, 
which if luminous, its light is so attenuated by distance as to be invisible 
to us, and that the period of such a revolution may be long, beyond all 
calculation, during which immense portions of space must be traversed, 
most likely of unequal cosmic temperature, quite sufficient to account for 
the glacial periods in the geological history of our earth. There is nothing 
fanciful in this view, or beyond the range of probability. The vast magni- 
tude of such a system is no objection to its existence, for, in comparison 
with infinity, all assignable distance or magnitude shrinks into a mere 
point. The immense period necessary for such a revolution would afford 
ample time for all the glacial formations recorded by geological observa- 
tion, by admitting only the natural supposition that the temperature of 
infinite space is not uniform. Yours, ete., Davip Lxrstiz, M.D. 

Carrickmacross, Ireland, May 21, 1863. 

[It is not the intention of the Editor to reply to comments on his articles in all cases 
separately, but in one or two respects Dr. Leslie’s letter requires notice. Mr. Mackie 
distinctly put forward the views in his paper as speculations ; but Dr. Leslie is wrong 
in saying they are all unsupported by physical or cosmical facts. Neither is it admitted 
that possible changes of meteorological conditions could not have produced the cold of 
the glacial era. It may have been dogmatically asserted so. We should be glad to 

- learn what temperature Dr. Leslie thinks existed then, and what were the fluctuations it 
was subjected to. We should also be glad to know on what grounds the idea of hot 
and cold regions in space can be maintained ; and why the cosmical temperature of space 
should not be the real zero of temperature, or a condition of absence of all heat. We 
should like to know what is the presumed temperature of the cold cosmical space through 
which our globe is so hypothetically supposed to have passed in the glacial age.—Eb, 
GEOL. | 
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The Abbeville Human Jaw. 

When we noticed last month the discovery of a human jaw at Moulin- 
Quignon, we did so with the utmost caution. We knew perfectly well 
how long and how keenly M. Boucher de Perthes had sought for human 
relics in the gravels around Abbeville, and we could scarcely believe that 
the indefatigable collector, who for thirty years had resided on the spot, 
could not know the difference between a spurious and a real fossil. On 
the other hand, we had the letter of Dr. Falconer to the ‘Times’ before 
us, and Messrs. Prestwich and Evans, after a journey of inspection and ex- 
amination, had returned disclaiming the discovery. Weseemed thus com- 
pelled by adverse testimony to repudiate the discovery ; but still we were 
not satisfied with the premises upon which the adverse conclusions had 
been founded, neither, on the other hand, could we advocate the genuineness 
of either the jaw or the flint-implements, for there were circumstances 
connected with both that made us hesitate. The flint-implements, although 
of the usual size, namely, six or eight inches long, were not left as usual 
in their natural state and unworked at the broad end, but were clipped all 
round ; and the strong point urged by Dr. Falconer, of the presence of ge- 
Jatinous matter inside the solitary molar, which was supposed to have 
fallen from the jaw, was, though not conclusive against the fossil, still a 
barrier against an advocacy of the genuineness of that specimen, and, by in- 
ference, of the jaw. Since then, M. Quatrefages has made his report to 
the Paris Academy of Sciences, and has unequivocally declared in its 
favour. M. Quatrefages’ first communication was made to the Academy 
on the 27th of April, and the following notice of it was given in the ‘ Insti- 
tut :’-— . 

“ M. de Quatrefages brought then before the Academy a very interest- 
ing paleontological fact—the discovery of a lower human jaw, in the same 
diluvial sands at the base of which have been found during some years nume- 
rous worked flints, thanks to the incessant researches continued with such 
indefatigable zeal by M. Boucher de Perihes. M. Quatrefages sub- 
mitted for the inspection of the Academy the jaw itself, surrounded still 
with a part of the matrix which enclosed it. It was at Moulin-Quignon, 
near Abbeville, that the discovery was made in the deposit already many 
times quoted in the publications of M. Boucher de Perthes, and of which 
the natural or undisturbed state is universally admitted by geologists, both 
French and foreign, who have visited the locality. -M. de Quatrefages 
had been informed of the discovery, and M. Boucher de Perthes had 
requested him to communicate it to the Academy, but he would not do 
this until he had seen it with his owneyes. He went to Abbeville as soon 
as possible, and met there Dr. Falconer, with whom he proceeded to make 
a first examination of the human jaw. The two naturalists then visited 
the localities and proceeded to make a sort of inquiry. Dr. Falconer had 
already been to the quarry of Moulin-Quignon. M. de Quatrefages now 
descended into it in his turn, and clearing away the soil himself to make cer- 
tain of getting at earth not attacked by the workmen, he struck into 
it with a pick. Soon he perceived amongst the detached gravel-stones a 
first hache and almost immediately a second. He would have continued 
his search but that the excavation was already so deep that a slip or fall- 
ing-in was dreaded; it was prudent to stop. The next day Mr. Brady 
found in the same place a fourth implement. 
M.de Perthes wishing to confide to M. de Quatrefages the precious 
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relic, the latter has made a detailed examination of it.... At present it is 
sufficient to indicate the following general results :—M. de Quatrefages is 
convinced that the jaw discovered by M. Boucher de Perthes belongs 
really to the bed in which it was discovered. It is then a fossil, in the 
general sense of the word. Geologists discuss still the age of these beds. 
M. de Quatrefages, who is not a geologist, declines entering this part of 
the question, and only occupies himself with the anthropological phase. 
In this point of view, the characters of this jaw have nothing remarkable. 
The differences which separate it from analogous parts in existing races, 
are less than those which can be noted between one and the other of the 
latter. ‘This jaw is not that of a negro, and it presents absolutely nothing 
which would support the theory that would make man to be descended 
from the ape by means of a progressive development.” 

This communication appearing almost simultaneously, but irrespectively 
of, the letter of Dr. Falconer to the ‘ Times ’ which we printed in our last 
number (p. 189), M. de Quatrefages returned again to the subject at the 
next meeting of the Academy on the 27th of April, and, referring to the 
doubts of Dr. Falconer and the English geologists, critically re-discussed 
the circumstances and the grounds for these doubts, asserting that he 
could find nothing in the latter that could withstand a profound examina- 
tion. 

The only right thing which could be done under these circumstances has 
been done. A congress of savants has been held to discuss and decide the 
question. They first met at Paris, but transferred their assembly on the 
llth of May to Abbeville itself. The congress consisted of M. Milne- 
Edwards, member of the Institute, and senior member of the Faculty 
of Sciences, to whom the presidency of the meeting was unanimously 
awarded ; M. de Quatrefages, member of the Institute, and professor of the 
Museum of Natural History; M. E. Lartet, member of the Geological 
Society of France; M. E. Delesse, engineer of mines, and professor of 
geology at the Normal School; the Marquis de Vibray, member of the 
Institute; M. E. Hébert, professor of geology at Sorbonne; M. J. Des- 
noyers, member of the Institute, and Librarian of the Museum of Natural 
History ; the Abbé Bourgeois, professor of geology at the College of Pont- 
Levoy ; Dr. F. Garrigall, member of the Geological Society of France ; 
M. Albert Gaudry, naturalist at the Museum of Natural History; M. J. 
Delanoue, member of the Society of Antiquaries of France ; M. Alphonse 
Milne-Edwards ; Dr. Falconer, Fellow of the Royal Society, and of the 
Geological Society of London; Mr. Prestwich, Fellow of the Royal Society 
and of the Geological Society ; Professor Busk, Fellow of the Royal and 
other Societies ; Dr. Carpenter, Fellow of the Royal Society and Professor 
of Physiology at University College, ete. The result of the inquiry was, 
that the Congress admitted that the jaw found on the 28th of March, by 
M. Boucher de Perthes, at Moulin-Quignon, is truly fossil; that it was 
extracted by M. Boucher de Perthes himself from a virgin and undisturbed 
bed; and that the implements that it had been supposed had been fabricated 
by the workmen are incontestably ancient. : 

The savants of both nations united in a deputation to convey the intel- 
ligence, and to congratulate M. Boucher de Perthes. The local newspaper, 
the ‘ Abbevillois,’ says :—‘* We cannot too highly applaud the scrupulous 
care these eminent men have given to this interesting inquiry on a point so 
important to our history, and confirming all that tradition tells us of the 
Biblical deluge, and of the existence of man at the epoch when that great cata- 
clysm altered the face of the earth. ‘The English members of the commis- 
sion, and we thank them for it, have shown a real devotion to science in 
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quitting their business to join the French professors and aid them with — 
their opinions. The frank cordiality, the good faith and impartiality that — 
they have shown in the discussion, is above all praise. ... Dr. Falconer, — 
the great English paleontologist, and Messrs. Prestwich and Busk, whom 
all the world know by their fine works, have gained for themselves much 
honour. Our town ought to be proud of the réwnion within its walls of 
such men, so justly esteemed in France, as well as in England. On the 
14th, M. de Cailleux, member of the Institute, and director-general of 
museums ; Professor Edward Collomb, the well-known mineralogist; M. 
Hébert, who had already come to the deliberations of the 12th, and other 
Parisian notabilities whose names we regret we do not know; and lastly, 
a party of pupils of the learned professor of the Sorbonne have arrived © 
and visited our beds, now become so celebrated, and the galleries, not less — 
known, of M. Boucher de Perthes. We see that this discovery of antedi- — 
luvial man, which in other times would have passed unperceived, has be- — 
come a truly scientific ceremony. 

“In the sciences, as in everything else, the slightest cireumstance may 
serve to resolve a great question. Mr. Busk, the celebrated English che- 
mist and naturalist, who came to Abbeville with Messrs. Falconer and © 
Prestwich, making, on the 12th of this month (May), some experiments on 
the argillaceous ‘black bed,’ which contained the jaw and haches from 
Moulin-Quignon, let fall on the ivory handle of his penknife a drop of the 
black earth wetted with water. On the morrow it had dried, and presented 
a metallic reflection. Having washed it, he perceived that the handle of 
the knife remained perfectly white. This explained to him the non- 
coloration of the implements, and the whiteness which had been preserved 
in the interior of the jaw. This earth, having no staining or penetrating 
qualities, could not alter their surfaces. Mr. Busk immediately acquainted 
Messrs. Prestwich and Falconer, who concurred with him and adopted his 
opinion. It was this appearance of newness, which however is not an 
unusual case, that on his (former) return to England had engendered the 
(then) conviction of Dr. Falconer. He believed, for a time, in a ruse of 
the workmen; but, equally conscientious as learned, and never recoiling 
from the truth, the eminent paleontologist exhibited a real joy when his 
doubts were dissipated and he was able to proclaim the innocence of the 
workmen. Honour should be rendered to Dr. Falconer, who, in this dis- 
cussion, in London as in Paris and at Abbeville, has given proof not only 
of a profound knowledge but of a probity and courage which French and ° 
English alike admire. 

“Messrs. Prestwich and Busk, Dr. Carpenter, and Mr. John Evans, 
although the latter could not come to France to this second meeting, have 
shown the same dignity of character. We applaud these men, who thus 
do honour both to science and to their country. Amongst those who have 
thrown most light in this discussion must be mentioned the president of 
the commission, M. Milne-Edwards, M. de Quatrefages, the celebrated 
professor of anthropology, and M. E. Lartet, who for five-and-twenty 
years has made such great progress in paleontological investigations. 
These gentlemen have supported, without ever varying, the authenticity 
of the human fossil and the antiquity of the haches. | 
“A very simple incident had tended more than anything else to enlighten 

M. de Quatrefages. M. Boucher de Perthes had, on the 28th of March, — 
extracted the jaw from its bed before numerous witnesses. The workmen, 
who expected to see some monstrous bone appear, as at Menchecourt, were 
confounded at the apparition of so small an object, and which, over : 
in its gangue, did not even appear to them to bea bone atall. M. Bouc 
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de Perthes having disengaged a part from its envelope, made them seek for 
the other half, and gave them five francs, promising them double if they 
found the other half or any other portion of the skeleton. ‘This offer he 
has renewed many times, and even offered treble the first. However, 
although they have made many researches, they have not since the 28th of 
March brought to M. Boucher de Perthes a single fragment of human bone. 
Now, doubtless, if they had buried the first, they would have largely sup- 
male aiterwards, not only M. Boucher de Perthes, but all the amateurs who 
ave asked for specimens.” 
With regard to this last proposition, we do not however see the force, 

because if the workmen had been encouraged by rewards—as indeed they 
had been by M. Boucher de Perthes—to find human remains, a solitary 
skull was much more easily obtainable by them than a whole skeleton, and 
a bit of jaw much more so even than a skull; and, therefore, it might be 
on the other hand said that the not finding of further remains was confir- 
matory of a ruse having been practised. The force of the discovery does 
not however rest on this point. The question is not a question of sus- 
picion against the workmen but of positive evidence from the witnesses 
who saw M. de Perthes extract the jaw from its bed. These witnesses 
must be trustworthy or not; either they did see the jaw in its matrix 
before extracted, or they did not; either they did see M. de Perthes take 
it out from thence, or they did not. What do these witnesses say ? What 
does the world say of them? Were they not capable, intelligent, honour- 
able men,—not illiterate bumpkins whose eyes and tongues we might 
hesitate to believe P 

’ For M. Boucher de Perthes himself nothing can be more open, more 
straightforward, than his conduct; and the same, we think,—whatever be the 
state of the jaw or the conclusions we may come to from its study,—must 
be said of the workmen. They knew that every fragment of bone, even 
of animals, was deemed of value by their patron, and’as soon as they saw 
an inch of bone appearing in their diggings they go and tell him; they do 
not call it human, they make no fuss about it. M. de Perthes goes to see it. 
He goes to see every bit of bone they tell him of; he may have gone 
similarly scores of times before, but this time he perceives, as any educated 
man would do, that he has got a bit of a human jaw; the workmen, 
expecting some great bone of mammoth or other ancient wiid beast, are 
astonished at its smallness, still more so to learn what it is. M. Boucher 
de Perthes orders it not to be disturbed, not to be touched ; he fetches the 
most competent of his friends, members of the local but well-known 
Société d’Emulation, men at least capablo of using their eyes and of 
giving truthful and accurate testimony; and in their presence he clears 
away the soil and takes out the jaw, leaving the still adherent earth upon it. 
Certainly, if such a discovery is to be ignored on suspicion, it will be hard 
to accept any fact at all in quaternary geology, and not half the facts in 
geological science which are based on far less conclusive testimony. If 
we object to the testimony in this case, we could only get better by finding 
the jaw over again. 

The ‘ Moniteur’ also comments on the late scientific tourney. It says: 
“The human jaw which has been recently found near Abbeville, in the 
diluvium,—a geological bed in which hitherto no similar vestige has been 
discovered,—has been photographed by M. P. Potteau, preparator at the 
Museum of Natural History, to whom we owe already an interesting col- 
lection of types of different human races. We have before us two proofs 
representing the two faces of this curious relic of a generation whose ex- 
istence dates, in all probability, beyond the historic period. It is the half 
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only of the inferior maxillary, ina state of preservation really extraordinary 
according to the observations which have been made, and which we owe to 
the good offices of M. de Quatrefages. This jaw belonged to an aged man 
of small size; which would prove that the human race did not possess at 
its origin those gigantic proportions which some hypotheses have assigned. 
The angle of the exterior contour is more open (obtuse) than in modern 
types; but in examining two Esquimaux jaws, it was seen that in one this 
angle was much more open still, and in the other much less. This is then 
only a character belonging to the individual. A molar tooth, which remains 
in place, appears also more inclined forwards than in ordinary cases ; but 
this fact is explained by the absence of the neighbouring tooth, which had 
been extracted or had fallen out during life; for the process of ossification 
had taken place, as it always does, in the alveolus. This then again is only 
an entirely individual character. Other important observations which can 
be repeated, or the photographic portrait itself, have given the like result. 

“The discovery of this fossil jaw has given rise to a veritable scientific 
tourney between the French and English savants. If the victory has been 
gained by the former, their adversaries have had the rare merit, in duels 
of this kind, to acknowledge loyally and courteously their defeat. To give 
an idea of the minuteness of the investigations to free the matter from any 
doubt which might exist, we summarize some of the curious details which 
have been kindly furnished by Messrs. de Quatrefages and Milne-Edwards, 
un. 

*« After having examined the jaw found by M. Boucher de Perthes, M. 
de Quatrefages went to Moulin-Quignon, where he made some cuttings to 
study the earth. He caused the quarry to be cleared, and gave in front of 
himself a blow of the pick in its wall (or face) at the height of the bed 
where the discovery had been made. Stones were detached, and amongst 
those which fell was found a flint hache, like those of which we possess 
already numerous specimens. On examining the wall in the gap which 
had been thus made, M. de Quatrefages saw then nearly entirely embedded 
a second hache, which he detached himself. This, at least, could not have 
been fraudulently introduced, and its presence was a guarantee for the 
authenticity of the human débris found in the same place. Hence the 
learned Professor made his first communication to the Academy of Sciences. 
Dr. Falconer came to Paris, studied the implements and the jaw, and went 
away convinced. However, after some days, and fresh observations, he 
published in the ‘ Times’ the letter we have read,* and which expresses 
more than a doubt. M. de Quatrefages took then the study he had made, 
and replied by new and critical arguments to his confréres across the Chan- 
nel. They decided then they would come to Paris, to undertake, in con- 
cert with the persons that were named, investigations which M. Milne- 
Edwards had spoken of in his communication to the Committee of Learned 
Societies. 

“Three principal points formed the basis of the doubts of the English 
Professors,—the nature of the gangue which enveloped the 188. and the 
implements, the freshness of the edges of the latter, and finally, the pre- 
sence of a little sand in the alveolus where the dental artery passes. M. 
Delesse declared it was impossible for any chemist to counterfeit exactly 
the material of the gangue. This, moreover, had penetrated into the al- 
veolus, and had there deposited itself in a way it was not possible to imi- 
tate. Five implements were found successively in the presence of the 
parties conducting the inquiry, and they allt had the same characters as 

* Printed in our last number, p. 189. 
+ With one exception, see p. 223.—Ep. Geot. 
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those previously extracted. Lastly, at the top of the ‘black bed,’ where 
the maxillary bone reposed, a sand was found exactly like that noted in 
the alveolus. 

‘After these evidences, the English savants declared themselves con- 
vinced that the jaw had not been introduced fraudulently in the bed of 
Sona and that it was contemporary with the material which formed 
that bed. 

“ As to the question as to what is the age of that deposit, that remains 
to be resolved. 

“Thus has terminated this interesting debate.” 
Since Dr. Falconer’s return to England, he has communicated the fol- 

lowing letter to the ‘ Times’ of the 21st ult., and which we give at length, 
as the appendix he has thought fit to make to the unanimous conclusions 
of the congress must open afresh the question of the age of the Moulin- 
Quignon deposits :— 

*‘Sir,—In my letter which appeared in your issue of the 25th ult., I 
stated that the case of the Moulin-Quignon human jaw presented in its 
then stage, as a whole, ‘one of the most subtle instances of perplexed evi- 
dence on a point of science that has come under my experience.’ It has 
since undergone an investigation at Paris and Abbeville by a joint com- 
mission of French and English men of science, throughout which it main- 
tained the same perplexed and contradictory character, not to be sur- 
passed, in some respects at least, by any cause célébre on record. But I 
am happy to say that upon one point, which it was of the last importance 
to clear up, the commission, French and English, were unanimous,—namely, 
that the discovery of the remarkable human relic in situ, in the gravel-pit 
of Moulin-Quignon, was authentic, and that no imposition had been prac- 
tised by the workmen in the case. As an inference to the contrary on the 
part of myself and my scientific friends was distinctly expressed in my 
former letter, I am desirous that there should not be the slightest reserve 
in withdrawing it. What now remains to be established is the precise age 
of the relic. This part of the case is stillinvolved in obscurity, and so be- 
set with contradictory and apparently incompatible evidence, that its satis- 
factory solution is at the present moment of the utmost difficulty. 
“The voluminous procés-verbaux of the commission will appear in due 

course. Here I shall merely give a brief summary of the proceedings, 
prefacing it with a short résumé of the events which led to the con- 
ference. 
“On the 14th, 15th, and 16th of April, I was at Abbeville, where, on the 

14th, I met Dr. Carpenter, and on the 15th M. Quatrefages. 1 communi- 
eated to both my then impression, subject to the reserve of a more detailed 
study of the materials, that the jaw was an authentic fossil, and on the 
15th I wrote to the same effect to my friend M. Lartet, to whom the jaw 
was consigned in Paris. On the 16th Dr. Carpenter gave a short paper to 
the Royal Society, supporting in guarded terms the authenticity of the 
discovery ; and on the 20th of April M. de Quatrefages communicated to 
the ‘ Institut’ a memoir by M. Boucher de Perthes, followed by descrip- 
tive remarks by himself, conveying the high authority of his opinion in 
favour of the jaw being a true fossil of geological antiquity. On Saturday, 
the 18th, immediately after my return to London, I commenced the seru- 
tiny detailed in my former letter, and on the 21st, in conjunction with, or 
aided by, Mr. John Evans, Mr. Prestwich, Mr. Busk, and Mr. Tomes, I 
arrived at the results which are there stated. That day, without the de- 
lay of a post, I communicated my suspicions to M. Lartet, requesting 
him to make them, and the grounds upon which they were founded, 
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known to M. de Quatrefages. But the latter had already given in his 
affirmative memoir to the ‘ Institut’ the previous day (20th), followed on 
the 27th ult. and 4th inst. by successive notes in the same sense. On the 
25th of April, my letter, written before I was aware of M. de Quatrefages’ 
first communication, appeared in your columns. Men of science in France 
and England were thus suddenly placed at direct issue on a grave and im- 
portant point, which excited lively general interest on both sides of the 
Channel. But, happily, from the frankness and rapidity of the communi- 
cations interchanged, there existed the most cordial relations, and the con- 
viction of loyalty and good faith on both sides. The French savants, the 
more they went into the case, were the more convinced of the soundness 
of their conclusions, while their English opponents, the more they weighed 
the evidence before them, were the more strengthened in their doubts. A 
wordy discussion on paper would have wasted time, and it must have been 
protracted. On the 15th inst. I received an invitation from M. Lartet to 
proceed to Paris with my colleagues, and Dr. Carpenter got one from M. 
de Quatrefages to the same effect,—the parties named were Messrs. 
Prestwich, John Evans, Carpenter, and Falconer,—to discuss and investi- 
gate the question, along with M. de Quatrefages, member of the Institut ; 
M. Lartet, member of the Geological Society of France, and foreign 
member of the Geological Society of London; M. Delesse, Professor of 
Geology to the Ecole Normale, Paris; and M. Desnoyers, member of the 
Institut. Dr. Carpenter and myself at once determined to accept the 
invitation, and Mr. Busk agreed to accompany us. Unfortunately, Mr. 
Evans, the strength of our array on the characters of ancient flint-im- 
plements, could not go, and Mr. Prestwich was unable to join us until 
the second day of the conference. The English deputation reached Paris 
on the 9th inst., and immediately proceeded to business. The commis- 
sion was formed, consisting of the parties above named, aided by the 
following French savants, who took a share in the proceedings throughout, 
viz. M. Abbé Bourgeois, M. Gaudry, and M. Alphonse Milne-Edwards. 
At the request of the English, M. Milne-Edwards, member of the Institut, 
and the eminent zoologist, courteously agreed to preside over the com- 
mission. The following particulars are given from notes and recollee- 
tion, we not having yet received a copy of the procés-verbauz. 

“The first two meetings, one of which lasted nearly six hours, were de- 
voted to the characters which distinguish genuine flint-implements of an- 
tiquity from modern imitations. The English deputies presented about 
twenty flint haches from the gravel-pit of Moulin-Quignon, and the ma- 
jority of them found within the last three months, the whole of which 
they insisted bore the characters of comparatively modern manufacture, so 
great was their freshness and sharpness, while they were wanting in the 
patina, superficial incrustations, dendrites, and rolled edges, one or more 
of which, as a general rule, stamp the majority of genuine specimens. The 
French members of the commission submitted nearly an equal number of 
a similar cast from Moulin-Quignon, the majority of which also the En- 
glish regarded as unauthentic. A few specimens from Moulin-Quignon, 
vac of earlier discovery, were presented and admitted as genuine on both 
sides. : 

«The ‘ detached molar’ which had previously been sawn up by me, and 
upon which so much weight was rested by the English observers, was at 
once abandoned, by the consent of both sides, from the circumstance that 
it was open to question on the score of identification, or of certainty as to — 
its origin. This in the sequel proved to be immaterial. 

“'The characters presented by the jaw itself were then examined. The 



dark matrix enveloping it (mangano-ferruginous) was regarded on the one 
side as being natural, while on the other it was urged that it might have 
been laid on artificially. The jaw was carefully sawn across by Mr. Busk, 
and the section so conducted as to include a portion of one of the fangs of 
the solitary tooth. The black coating was washed off readily by means of 
a sponge, and the residuary spots in the minute hollows were removed by 
the aid of a tooth-brush. The general colour of the washed surface was 
a light buff, mottled with brown stains. The outer surface was tolerably 
smooth, presenting little indication of the superficial erosion commonly 
seen in old buried bones. There was no appearance of dendritic patches 
either on the exterior or within, and no infiltration of metallic matter. 
The substance of the bone was dry and friable, especially towards the 
alveolar border; but, on the whole, it was tolerably firm under the jaw, 
and the fresh section afforded a distinct odour of sawn bone. The in- 
ternal cancellated structure was of a faint brownish tinge, and the cells 
free from any incrustation. The most remarkable appearance observable 
in the section was the lining of the dental canal with a thin layer of fine 
grey sand, free from admixture with the black metallic matrix which 
blocked up the orifice of the canal below the condyle. The section of the 
fang showed that the dentine, so far as exposed, was white, and in no re- 
spect different from that of a recent tooth. The enamel was white and 
brilliant. The socket towards the upper part was not completely filled by 
the fang, and the interval was partially occupied by black matrix and 
sandy particles. The above descriptive remarks are extracted from the 
notes of Mr. Busk. The commission was too pressed for time to wait for 
a chemical analysis. 

“Here terminated the labours of the commission at Paris on the 11th 
inst., and, so far, no point had been established to shake the confi- 
dence of the English members on the soundness of their doubts as to the 
authenticity of the flint haches and of the human jaw. Two, at least, of 
the four French members frankly and openly admitted the effect which 
the evidence yielded by the section of the latter had produced on their 
views ; and had the inquisition been carried no further, it is probable that 
the result would have been a verdict of ‘not proven.’ But, happily for 
the interests of truth, the President, M. Milne-Edwards, had, after the 
close of the second séance, proposed that the commission should visit 
Abbeville, to examine on the spot the evidence as to the gisement in which 
the haches and the jaw were asserted to have been found. From the mo- 
ment when the commission got to Abbeville, the whole aspect of the case 
was changed. A party of sixteen workmen were employed from 7 a.m. 
to 5 p.m. with pickaxes, under the closest inspection, to cut into the un- 
disturbed body of the section, and during the course of the day five flint 
haches were discovered in situ under circumstances which made it impos- 
sible to doubt the authenticity of their natural position in the cliff. I was 
an eye-witness, with many others, to the disengagement of two. And 
what struck the English members with especial force was, that of these 
five haches only one presented the characters which they held to, as dis- 
tinctive of genuine specimens of great antiquity; the other four were 
identical in their general appearance with those which in the previous 
meetings of the conference they had considered to be unauthentic. If the 
former were adjudged to be authentic, the decision carried with it the 
latter which had been rejected. The evidence regarding the occurrence 
of the jaw in the ‘ black band’ was then considered, and it appeared to be 
supported by such direct testimony, that it was unanimously accepted by 
the commission. 
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** During the last two days the English members were reduced to three, 
Dr. Carpenter having returned to London. At the final meeting, held on 
the 13th inst., the following conclusions were adopted :— 

““*M. le Président, aprés avoir résumé la discussion, met aux voix les 
conclusions suivantes :— 

***]. La machoire en question n’a pas été introduite frauduleusement 
dans la carriére du Moulin-Quignon; elle existait préalablement dans l’en- 
droit ot M. Boucher de Perthes l’a trouvée le 28 Mars dernier. Cette 
conclusion a été adoptée a l’unanimité. 

«««2. Tout tend a faire penser que le dépdt de cette machoire a été con- 
temporain de celui des cailloux et autres matériaux qui constituent l’amas 
argilo-graveleux, désigné sous le nom de ‘couche noire,’ laquelle repose 
immédiatement sur la craie. Cette conclusion a été adoptée par tous les 
membres présents, a l’exception de MM. Falconer et Busk, qui réservent 
leur opinion jusqu’a plus ample informé. 

“«¢3. Les silex taillés, en forme de haches, qui ont été présentés a la ré- 
union comme ayant été trouvés vers la méme époque dans les parties 
inférieures de la carriére du Moulin-Quignon, sont pour la plupart, sinon 
tous, bien authentiques. 

“*Cette 3éme conclusion a été adoptée par toutes les personnes pré- 
sentes sauf par M. Falconer, qui réserve son opinion jusqu’a plus ample 
informé. 

***4, I] n’y a aucune raison suffisante pour révoquer en doute la con- 
temporanéité du dépdt des silex taillés avec celui de la machoire trouvée 
dans la ‘ couche noire.’ 

‘““* Cette proposition est adoptée par tous les membres de Ja réunion sauf 
par MM. Falconer et Busk, qui désirent réserver leur opinion.’ 

‘‘ Before signing the procés-verbal, I handed in to the President the fol- 
lowing memorandum, to be appended to the report, as embodying my 
opinion upon the whole case :— 

“«*T am of opinion that the finding of the human jaw at Moulin-Quignon 
is authentic; but that the characters which it presents, taken in connection 
with the conditions under which it lay, are not consistent with the said. 
jaw being of any very great antiquity. ‘H. Fatconer. 

“* Abbeville, May 13.’ 
“Mr. Busk also handed in a memorandum, differently worded, bnt 

virtually to the same effect as regards the question of antiquity. 
“The above is a bare outline of the principal features of this remarkable 

inquiry. The full discussion of the bearing and import of the conflicting 
evidence on the various points, and of the geological questions involved in 
the case, must be given elsewhere. It will be seen that in the judgment 
of some of those concerned in it the question of the antiquity of the relic 
still remains to be determined. 

‘“‘T have only to add that we were received, both at Paris and Abbeville, 
by the eminent French savants with whom we were brought in contact, in 
the most cordial and friendly spirit; and the conviction was reciprocal 
that, throughout, both sides were influenced solely by an earnest desire to 
arrive at the truth. Sir, your obedient servant, 

““H. Fatconer, F.R.S. 
“21, Park Crescent, N.W., May 19. 

*P.S. Dr. Carpenter, although named as a commissioner, both in the 
French and English accounts of the proceedings, wishes it to be under- 
stood that he took no part in the discussion upon the flint haches, as to the 
genuineness of which he did not consider himself competent to form an 
opinion ; but he had been sufficiently impressed by the unanimous con- 
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viction of the English experts as to their modern character, to have com 
to doubt his original belief in the authenticity of the jaw. bs ae Nh 

We will now return to M. de Quatrefages’ paper before the French 
Academy, as the particulars are interesting, and one point is worthy of 
some consideration. 
“The jaw was found... in an undisturbed quaternary deposit at Mou- 

lin-Quignon, near Abbeville. Below is the section of the beds :— 

“Section at Movtin-Quienon. 
Metres. 

1. Coating of vegetable earth 0°30 
2. Undisturbed earth, grey sand mixed with broken flints. . . . 0°70 
3. Yellow argillaceous sand mingled with large flints slightly rolled, 
ae as a es 

4. Yellow ferruginous sand, flints more or less rolled like the pre- 
ceding, below which is a bed of sand less yellow. In this bed 
have been found fragments of teeth, etc., of Elephas primigenius 
MEMMMUTRID Fe oN ng oie. 5 ta (> ay rdet “ec geet mag 

5. Black sand, argillo-ferruginous, colouring the hand and adhering 
to it, apparently containing organic matters; small pebbles 
more rolled than in the superior beds; fossil human jaw . . 0°50 

4°70 
6. Bed of chalk on which reposes the bed of black argillaceous sand 

at a depth of 5 metres below the surface. 

“The argillo-ferruginous bed in which the jaw was found varies in 
places from 0°30 to 0°60 metre in thickness. No part of it is confounded 
with the beds above, and it follows all the undulations of the chalk under 
it; thus it may be said to le at a depth of from 4 to 5 metres from the 
surface... . 

“The jaw is in a remarkable state of preservation. It does not appear 
to be at all rotted. The extremity of the coronoid apophysis itself is 
intact. This fact would make one think it bad not come from far, and 
would give the hope that there may yet be found some other part of the 
skeleton of which it formed part. M.de Perthes has desired that the 
greatest respect may be paid to the gangue which still adheres to some 
points of the surface ; he has washed the extremity of the coronoid apo- 
physis and a part of the head of the condyle. There one perceives that 
the brown tint which the whole bone presents has not penetrated deeply. 
Gravel-stones washed with care have presented a similar peculiarity. 
The gangue conceals some details, especially on the internal side; but it 
permits, however, a sufficiently complete study. When we examine this 
jaw, we are at once struck with two peculiarities—the angle formed by 
the horizontal ramus and the ascending ramus is extremely open; the 
fourth molar, which alone is in place, is slightly inclined forward. These 
two traits had been even somewhat exaggerated in a drawing which was 
first sent to me, and perhaps to this cause is due the attention which 
from the first they have elicited from me. Should we see there a race- 
character? Before examining in this point of view, let us remark that for 
man, as for animals, the comparative osteology of races, in respect to de- 
tails, is still very little advanced. Itis a new study, to which palxontolo- 
gists are necessarily put as well as anthropologists, by reason of the facts 
which tend to bring into contact the history of animals and that of man. 
The obtuseness (owvertwre) of the angle of which I speak is one of those 
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traits that age and perhaps other circumstances, and, moreover, even in- 
dividual conditions, cause considerably to vary. Amongst the specimens 
in the gallery of the Museum, I have found that in one head of an Esqui- 
maux it is perhaps much greater than in the jaw from Abbeville, whilst in 
another head of the same race it is nearly straight. I have elsewhere 
found in different races other examples of an angle as obtuse, and of ana- 
logous variations. A fresh study and exact measurements taken of many 
individuals of different ages and races are still necessary. 

“Ts the inclination of the tooth a race-character? It is easy to answer 
this question by examining the alveoles of the incisors still intact. These 
prove avertical implantation. The inclination of the incisors has certainly 
nothing different from what we observe in races the most strongly ortho- 
gnathous. Thisisavery important fact, for it tends to resolve a contested 
question. Some anthropologists, amongst whom are men that I respect ~ 
equally for their judgment and science, have thought that the negros— 
that is to say, races essentially prognathic—should be nearer the primitive 
type of humanity, and that the superior races have taken their birth 
through a progressive development; that they are, in consequence, poste- 
rior to the negro. Now in 1861, in my lectures at the Museum, I laboured 
to show that present science furnished but few facts, and those vague and 
conjectural, on the characters possessed by primitive man; but that it 
permitted us to specify, almost with certainty, some of those which he did 
not possess. In dwelling upon the phenomena of Atavism, and on the prin- 
ciples of philology, I believed I was able to affirm that the negro race was 
not the first to appear; that the white, however high he might carry back 
his genealogy, would never find the negro amongst his ancestors. The 
orthognathism of the Abbeville fossil adds one argument to,and more serious 
than those which I had then estimated. The man to whom this jaw be- 
longed was the contemporary of elephants and rhinoceroses which haye > 
become extinct, if we may admit the opinion of many eminent geologists. 
In any case, it remains at present the representative of the most ancient 
races known; and nothing in the disposition of his teeth indicates that 
prognathism which is the essential character of all the negro races, and 
which they transmit in inter-breeds with such great persistence. 

“IT believe myself, then, more and more authorized to repeat, that the 
negro and the white represent the extreme modifications of a primitive 
type which was placed somewhere between the two. As to the inclina- 
tion of the molar in the Abbeville fossil, there is certainly nothing charac- 
teristic in it. On the one hand, I have found analogous facts in many 
heads of different races in the collections of the Museum. On the other 
hand, the inclination appears to me to be here the result of an accident. 
The molar placed in front of that which remains had fallen out while the 
individual was living. The alveolus has been filled up by the process of 
ossification which takes place in that case. One comprehends that, before 
this filling in, the tooth placed behind the void could be pushed or drawn 
easily in the direction where it no longer finds the usual support. 

“Dr. Falconer, with whom I had the advantage of examining the jaw, 
was forcibly struck with the following peculiarity. The edge of the angle 
of the jaw and the posterior portion of the inferior border of the horizontal 
ramus curved slightly inwards. The internal base of the bone presented 
thus, below the oblique line, a sort of canal, or rather of large gutter, ex- 
tending as far as the vicinity of the chin, and sensibly more pronounced than 
it was in a modern jaw placed by a dentist at our service. I have sought 
in this respect for facts which might be afforded by the gallery of anthro- 
pology. J have found very marked traces of inversion inwards of the 
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angle of the jaw in a Bengalese, a Javanese, and a Bellovacian (Belgian) ; 
indications only in a Laplander, a young negress, and an Egyptian mummy. 
In opposition to this, an aged Egyptian mummy and a New Caledonian 
have exhibited this trait very decidedly, and ina Malay of Batavia it is 
as marked as in our fossil, or very little less. Thus different human races 
present all degrees of this character: but at the same time the inverse 
character presents itself in the majority of individuals of all races.* New 
comparisons are necessary, without doubt, to appreciate the value and the 
signification of these characters. 
«To what causes belong these contrary dispositions? Without wishing 

to be too positive, I see in them, at present, the effect of the action of the 
masseter acting outside, and of the internal, pterygoid acting inside. The 
relative weakness of the latter explains why the masseter ordinarily pre- 
vails. Their accidental preponderance would be caused by the habit of 
grinding the food, a habit which persons advanced in age often have. 
This last observation was made by M. Jacquart, Assistant Naturalist to 
the Chair of Anthropology. As to the canal or gutter, we only see there 
an exaggeration of that which exists normally. It is, indeed, at this point 
that we find the channel designed to contain the submaxillary gland. The 
inflection of the edge of the bone alone renders it more prominent and 
deeper. The same savant called my attention in a special manner to the 
form of condyle. The inferior internal border of its head is here, indeed, 
very little marked. Its head is, moreover, perhaps more rounded and 
larger outwards than ordinary; but these peculiarities cannot be con- 
sidered as essential characters. In the same race very great differences 
may be noticed. In the Tahitians and the New Caledonians the head of 
the condyle is sometimes nearly triangular, with one of the sides of the 
triangle placed outwards, and one of the angles inwards. Lastly, may not 
age here again exercise an influence? JI would say as much, from the 
great opening that the sigmoid échancrure presents. We see thus how 
many studies and comparisons should still be made before pronouncing 
on the real value of the peculiarities which the Abbeville jaw presents. 

“Thanks to M. Lartet, I have been able to compare already this jaw 
with a median portion of the same bone, found by him in the rubbish 
(deblais) of the cavern of Aurigvac, and with. the body of the same bone 
discovered by M. de Vibray, in the cavern of Arcy. M. Pruner-Bey 
kindly joined M. Lartet in the comparative examination that we made 
of these precious remains. On all points we concurred in the same opi- 
nions. 

** In the portions common to them all, these three bones presented slight 
differences, but also resemblances. Thus the canal or gutter I spoke of 
just now, was distinguished from that in the Aurignac jaw, as well as from 
that in the Arcy, inasmuch as it appeared perhaps a little more decided 
there than the former.... 

“In respect to the Abbeville jaw, it appears to all three of us to be 
very probably that of an aged individual, and in any case, of small size, 
or approaching, at most, middle stature. 

“I will add, that in this jaw there is absolutely nothing that supports 
the ideas entertained by some adventurous minds, who make out man to 
be descended from the ape by means of successive modilications. This 
jaw is somewhat more feeble than strong; altogether characteristic of 
man; and it has nothing of the ferocious physiognomy, if I may be per- 
mitted the expression, that is sometimes displayed in the same part of the 
skeleton in existing races. 

* Dr. Falconer came independently to the same conclusions. 
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“In conclusion, we may readily observe in the lower jaws of individuals 
of our own time differences as much, and more, marked than any of those 
which distinguish the Abbeville jaw from many of the jaws in the Museum 
collections. In other words, these differences, in every respect, are within 
the limits of variation in existing races.” 

At the opening meeting of the Anthropological Society, on the 22nd 
February last, Mr. Mackie commented in strong terms on the evidence of 
the geological human remains, pointing out that the Engis and other 
oldest fossil skulls indicated a higher grade of man than one would expect 
as a link of the human race with the gorilla; and that, moreover, the geo- 
logical evidence, truly put, showed primitive man as an intellectual, though 
it might be as the flint-implements indicated, a very inexperienced and un- 
tutored being; whilst of the gorilla, which the transmutationists admit to 
be man’s nearest link with the brutes, not a single fragment had been 
found. Stating, however, his belief in the unity of Creation, he said he 
thought that if the link between man and the inferior animals were ever 
traced, it would be found to be short and sudden—at most a thread-like 
line of strongly variable descent, rather than a general gradual improve- 
ment of any breed of apes, as is supposed by the Darwinian hypothesis of 
a transmutation of species. 

It is to be regretted that the Society’s report of this meeting, published 
in the Anthropological Journal, does not record what he said, but, in a 
short and incorrect paragraph, attributes words to him he never spoke. 

It is not a little smgular that within a month the evidence from the 
Abbeville gravels should add direct testimony to this opinion. 

At the sitting of the Paris Academy, on the 18th ultimo, M. Milne- 
Edwards gave an account of the proceedings of the commission at Abbe- 
ville. The ‘Institut’ adds: “‘The jaw exhibited before the Academy, 
the flint-implements which accompanied it, have been truly found in the 
bed called diluvial, at Moulin-Quignon, near Abbeville. We purposely 
say, in the bed called diluvial, for although all controversy has ceased in 
respect to the discovery, many geologists, at the head of whom is M. Elie 
de Beaumont, contest the diluvial nature of the deposit in which the dis- 
covery has been made. M. Elie de Beaumont declared in a very explicit 
manner, after having heard the reports of M. Milne-Edwards and of M. 
de Quatrefages, that according to his opinion the deposit at Moulin- 
Quignon is not Diduvium but a deposit belonging to the formation which 
he designated a long time ago as the ‘ terrain meuble des pentes,’ that is, a 
kind of Post-Diluvium formed not by marine nor fluviatile alluvia, but by 
simple weather-action, and much later, or posterior, to the alluvia known 
by the term Diluvium. The human jaw, the object of so much study, 
would lose, then, in losing its antiquity, a great part of the importance 
that it would have had if the deposit was indisputably recognized as being. 
diluvial; for, according to M. Elie de Beaumont, it is a simple relic of the 
period known as the stone-age, and the antiquity of which does not go 
further back than 3000 or 4000 years.” This idea, however, remains to be 
proved ; or, at least, after Mr. Prestwich’s account of the district, it is neces- 
sary should have the geological evidence put before us before we accept 
this conclusion. 



229 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

_ Geotoetcat Society.—April 1.—The Rev. Dr. O. Heer, Professor of 
y Botany in the University of Zurich; Signor P. Savi, Professor of Geology 
in the University of Pisa; Signor G. Ponzi, Professor of Comparative Ana- 
_ tomy and Physiology in the University of Rome; Dr. J. Leidy, Professor 
of Anatomy in the University of Pennsylvania; Il Marchese Pareto, of 
_ Genoa; and Professor A. Daubrée, of the Jardin des Plantes, Paris, were 

elected Foreign Correspondents. 
The following communication was read :—‘‘ On recent Changes in the 
_ Delta of the Ganges.” By James Fergusson, Esq., F.R.G.S. 
Before describing the local phenomena of the Ganges, the author ex- 
_ plained, first, the laws that govern the extent of the oscillations in reaches 
“of rivers, either laterally or in the direction of their course ; secondly, the 

Causes operating to raise the banks of rivers flowing through very flat 
pplsins above the level of the country at a little distance from their margins ; 
and lastly, the immense relative thickness of the early deposits in deltas 
~ over those of later periods, when the conditions of the river had come more 
nearly in equilibrium. 
Mr. Fergusson then proceeded to point out that in historical times the 

- Brahmapootra and Ganges, on entering the plains of Bengal,—passing 
 Goalparah and Rajmahal respectively,—ran originally to the sea in a nearly 
_ due north and south course, parallel to one another. This symmetry was 
first disturbed by the upheaval of the Modopore jungle, north of Dacca, 
by which the Brahmapootra was diverted in a south-eastern direction into 
_ the depression known as the Sylhet Jheels, which were the result of the 
_ upheaval just described. He then further explained how the river, having 

filled up these Jheels, had returned to its former bed within the limits of 
_ the present century. 

The paper then described the effect this change had already produced in 
reopening the rivers of the western half of the delta, and showed that, if 
it were maintained, it would have the effect of so raising the eastern half 
as to restore the course of the two great rivers very nearly to the position 
they occupied before the disturbance above alluded to. 

he next point adverted to was the gradual retrocession of all the mouths 
of the tributaries of the Ganges, in consequence of the tilting back of the 
plain, by the gradual rise of the deltaic plains. 

_, Mr. Fergusson then stated that he conceived we had sufficient historical 
indications to show that within the last 5000 years the plain of Bengal has 
been nearly in the same condition that the valley at Assam now is,—a 

_ jungly swamp, with only a few habitable spots here and there on the banks 
_ of the larger rivers. 
__ The last phenomenon alluded to was the “ swatch of low ground” in 
the Bay of Bengal. This was ascribed to the action of the tides, which, 
being accelerated on either shore of the bay, acquired a rotatory motion 
_ at the sand-heads, and, meeting in the centre of the bay, scooped or swept 
_ out this depression in the centre, and by this action prevented the growth 
_0f the delta seaward to the extent that would otherwise take place. 

April 22nd.—1. “On the Gneiss and other Azoic Rocks, and on the 
superjacent Paleozoic Formations of Bavaria and Bohemia.” By Sir R. I. 

_ Murchison, K.C.B. 
__ The recent important discovery by M. Giimbel of a representative, near 
Hof, of the primordial zone of the Silurian basin of Prague, induced the 
me to obtain some further particulars regarding the older rocks of 
_ Bavaria and Bohemia; and a large part of this communication referred to 
the sketch-map and section supplied to him by that gentleman. 

“he 
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One of Sir Roderick’s principal objects in exploring this region was to 
convince himself, if possible, of the existence of a fundamental gneiss of as 
high antiquity as the Laurentian rocks of Canada and Scotland, and of 
the truth of M. Giimbel’s view of the distinction of the gneiss into older 
and younger; but, after a survey of the whole district, he was unable to 
distinguish any order of superposition between its two members, the so- 
called younger gneiss, in one extensive tract near the Danube, dipping, 
according to M. Giimbel, under the older; and their variable strike ren- 
dered it as difficult to judge by that character as by their dip, its direction 
in some places being at right angles to what it is in others. For the pre- 
sent, therefore, though with the greatest respect for the labours of M. 
Giimbel, he considers the gneiss-rocks to constitute one great series, it 
being certain that the two varieties are not separated by any different in- 
tervening sediment, as in the north-west of Scotland. 

A clear illustration of the whole ascending succession is afforded by thie 
order of superposition exhibited in M. Giimbel’s section from Hof to Selb, 
a distance of about seven or eight miles. Gneiss is there seen resting 
against granite, and passing up into mica-slate underlying concretionary, 
quartzose, chloritic masses, which form the base of the Urthonschiefer. 
This primary clay-slate is followed by quartzites and black roofing-slate, 
in the latter of which the fossils of the Silurian primordial zone of Bar- 
rande occur, and ultimately by other Silurian, Devonian, and Lower Car- 
boniferous strata in conformable succession, the latter passing conformably 
upwards into mountain limestone, which is shown to be quite unconform- 
able tothe Upper Carboniferous of Germany. In the remaining north- 
west portion of the section the strata are repeated in inverted succession, 
having been dislocated by the intrusion of igneous rocks. 

Sir Roderick next adverted to the question of the parallelism of the 
Silurian rocks of Bohemia with those of Britain, pointing out that the 
Austrian Geological Survey, whose new map he exhibited, had adopted, 
for this occasion only, the colours used by the Geological Survey of Great 
Britain ; and he stated his belief that too close a parallelism between the 
subformations had been attempted, and that the parallelism of such large 
groups only as Lower and Upper Silurian, as proposed by Barrande, with 
a possible interpolation of *‘ Middle Silurian,” could be maintained. 

The author then contrasted the absence of Devonian and Lower Car- 
boniferous rocks, coupled with the full development of Lower and Upper 
Silurian life, in Bohemia with the fuller and unbroken succession in 
Bavaria. He concluded by observing that the conformable succession of 
strata in Bavaria and other tracts shows the existence of beds which 

bridge over the gaps, represented by unconformities, that occur in the 
British series ; and pointedly adverted to the two facts, that the enormous 
thickness of clay-slate beneath the primordial zone, though unaltered 
over large areas, had afforded no vestiges of life, and that the transitional 
groups of strata uniting two great systems had not afforded in any country 

_ a link connecting one class of animals with another. 
2. “ Notice of a Section at Mocktree.” By R. Lightbody, Esq. 
The lower portion of this section was stated to exhibit the Aymestry 

limestone, with its characteristic honeycomb structure, and showing at its 
upper limit a basin-shaped depression containing beds of sandy clay depo- 
sited parallel to its sides, and unconformable to the Aymestry limestone, 
though at a little distance from the trough this unconformity disappears. 
These argillaceous beds contain Lower Ludlow fossils, though they over- 
lie the Aymestry limestone; the author consequently proposes that the 
latter term should no longer be used as a separate subdivision. He also 



remarked that, in consequence of a fault bringing the Upper and Lower 
Ludlow beds against one another, without having altered their dip, many 
fossiis have been stated to occur in the Upper Ludlow which really belong 
to the Lower. " 

The following specimens were exhibited :— 
A specimen of Calais Newboldii, a new Octopod, from Mount Lebanon, 

by J. de C. Sowerby, Esq. Paiatal Teeth of Cochliodus, from the Carboni- 
ferous limestone, by the Earl of Enniskillen. 
May 6th.—1. “On the Brick-pit at Lexden, near Colchester.” By the 

Rey. Osmond Fisher, M.A., F.G.S.; with a note on the Coleoptera, by T. 
V. Wollaston, Esg., F.L.S. 

Lexden is a village about a mile west of Colchester, and is situated on a 
plateau on the south side of the Valley of the Colne. The brick-pit shows 
this table-land to consist of thick beds of gravel and sand, resting upon 
the London Clay, and contuining at its southern extremity a talus of old 

_gravel. This stratified gravel is overlaid by brick-earth and soil, and is 
believed by the author to be that which elsewhere underlies the Boulder- 
clay ; and he states that between it and the brick-earth there is, in one 
locality, a layer of peat containing bones of Hlephas primigenius, and the 
remains of many insects ; the latter are considered by Mr. Wollaston to 
differ from British recent species, and to indicate a warmer climate than 
now obtains in the district. 

2. “On the original nature and subsequent alteration of Mica Schist.” 
By H. C. Sorby, Esq., F.R.S., F.G.S. 
When ripples are formed whilst material is being deposited, there is a 

structure generated which the author has, in former papers, termed 
*‘ripple-drift,’” and which he now described. This structure he stated 
might frequently be seen in polished sections of clay-slates, and also, in a 
form modified through metamorphism, in many mica-schists. From a 
consideration of the facts revealed by an examination of those rocks, he 
concluded that mica-schist is of sedimentary origin, metamorphosed after 
deposition, and sometimes after the production of cleavage and other phy- 
sical changes; and that the bands of different minerals represent the planes 
of original deposition. 

3. “On the Fossil Corals of the West Indies.”—Part I. By P. Martin 
Duncan, Esq., F.G.S. 

The paucity of information concerning the Geology and Paleontology 
of the West Indies, and the deficiency of carefully described species of 
recent corals, were stated to have involved this subject in great obscurity. 
Dr. Duncan, however, remarked that the paper by Dr. Nugent, published 
more than forty years ago, showed the existence in Antigua of three con- 
secutive Coral-formations, called by him (in ascending order)—1, the in- 
clined strata; 2, the chert ; 3, the marl. 

After describing in detail the seventy species and varieties of Fossil 
Corals from the West Indian Islands which he had been able to deter- 
mine, Dr. Duncan exhibited in the form of tables the relation which this 
fossil fauna bears to the existing fauna of the Caribbean Sea, and to that 
of the Pacific, South Sea, and Indian Ocean, showing that it is more nearly 
related to the latter than to the former. He also showed that it bears a 
closer relation to the European Miocene coral-fauna than to the recent 
West Indian ; and he therefore considered it to be most probably of Mio- 
cene age. The author concluded by describing what he believed to be 
the chief features of the physical geography of the Miocene period, sub- 
stituting a series of Archipelagos for the Atlantis of Professor Heer, and 
stating that the Pacific Ocean must have been at that period in immediate 
connection with the Caribbean Sea. 
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A portion of the skull of Mastodon latidens, from Perim Island, in the 
Gulf of Cambay, was exhibited by C. S. Mann, Esq. 

Crvin Eneinrers.— March 3.—* On the Perennial and Flood Waters 
of the Upper Thames,” by the Rev. J. C. Clutterbuck, M.A. 

The object of this communication was to draw attention to the nature 
of that portion of the watershed of the Thames comprising the oolitic dis- 
trict, and containing a computated area of 1500 square miles, situated be- 
tween the range of chalk hills bounding the vales of Aylesbury and of 
White Horse, and the Cotswold Hills bounding the Vale of Evesham and 
the Valley of the Severn. It was shown that the Thames ran almost 
entirely over a clay-bed from its source, about four miles west of Ciren- 
cester, to its junction with the Thame stream, the limit of the district 
under consideration ; and that it was the mere carrier of waters, whether 
perennial or flood, brought in by its tributaries, a description of which, in 
the order they joined the main river, was given. Those running from 
north to south and from north-west to south-east,—as the Churn, the 
Coln, the Leach, the Windrush, the Evenlode, and the Cherwell,—re- 
ceived their perennial waters from oolitic strata. Those flowing from 
south to north originated in the the chalk hills, from the escarpment of 
which they conveyed the back drainage, slightly augmented by that of 
the Upper Greensand, and then passed over the Gault and Kimmeridge 
clays, either to the main stream, as the Ray and the Cole, or as affluents 
of the Ock and the Thame, from which the principal supply was derived. 

The geological condition of the source of the main stream was next no- 
ticed, and it was stated that the whole natural bed of the river, from 
Somerford Keynes to Sandford, below Oxford, was an excavation in the 
Oxford clay, flanked to the south by the escarpment of the coraline oolite, 
which rested on a ridge of the clay. Asarule, the lower levels of the 
valley, including also in many places the oolitie rock, outcropping to the 
north at a very slight angle beneath the Oxford clay, were covered with 
drift gravel. Wherever the floods had extended, sand, silt, or argilla- 
ceous loam had been deposited on this gravel; and this action was still 
going on, governed by the number and character of the floods. Thus, 
the bed of the river was, as a rule, gravel, and the banks a warp, the accu- 
mulation of ages. There were instances of the change of bed to the ex- 
tent of several chains in width; and indeed there appeared to be no limit 
to these deviations, but the physical features of the valley. These facts 
had an important bearing on any improvement, so much needed, in the 
drainage or condition of the Thames valley. 

The perennial waters were either used for mills or for navigation. The 
mills on the tributaries were numerous. Between Thames Head and 
Cricklade they were, however, virtually deprived of water. From Crick- 
lade to Lechlade the water was not applied to any economical use ; and 
again, from Lechlade to Wolvereote, three miles above Oxford, there were 
no mills. The gaugings of the numerous tributaries, where they joined 
the main stream, would give the aggregate of the water that it carried ; but 
such observations had been neglected, and as the watersheds were very 
varied, any estimate of the volume of these streams at different seasons 

_ would be difficult. Most of these tributaries were immediately affected 
by heavy rains, and were subject to flood. The gauging of the main 
stream was beset with other ditliculties, as the height and passage of the 
water was divided between the mills and the navigation, controlled, in- 
deed, by stringent regulations, but too often disregarded. Though it was 
not the purpose of this communication to deal with absolute quantities de- 
rived from the various sources, yet it was believed the following gaugings, & 
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the result of several years’ observations, by Mr. Stacy, the manager of 
the mills at Wolvercote, would be received with interest, and would, 
if carried out in other places, lead to valuable resulis. There were no 
mills for thirty miles above Wolvercote, and the navigation, though 

_ “flashes” were still sent down, had virtually ceased. Mr. Stacy had found 
_ that, in the summer months, the river had a mean velocity of 58 feet per 
minute, when the total yield was 8120 cubic feet per minute, exclusive 
of the quantity brought down by “flashes,” which it was difficult to 
estimate. During the winter months, in fine weather, without frost or 
rain, the river had a mean velocity of 94:9 feet per minute, and taking 
the sectional area as 181°5 square feet, this gave a volume of 17,224 cubic 

feet per minute. In moderate rainy weather, without floods, when the 
level of the river just reached the high-water navigation mark, the total 
quantity of water passing through the mill was 28,189 cubic feet per 
minute. At the end of December, 1862, under similar conditions, the 
total yield was 35,498 cubic feet per minute, of which 7738 cubic feet 
might be taken as the water passing from the main stream to Wytham. 
These data suggested the necessity of adopting a standard at various sta- 
tions, so that the results might be compared with the rainfall when the 
gaugings were taken. At the same time, observations were made on the 
river below the influx of the Cherwell and the Ock, when the yield was 
found to be 50,995 cubic feet per minute, being an excess of 15,497 
cubic feet as compared with Wolvercote, and of which excess it was esti- 
mated that 7689 cubic feet were brought in by the Cherwell, and the re- 
mainder by the Ock and the smaller perennial streams. The verification 
of these quantities was prevented by a fall of rain of nearly half an inch, 

in a few hours, which, at the expiration of thirty-six hours, doubled the 
volume of the Thame stream, and added about thirty per cent. to the 
volume of the main river. At Wolvercote, on the 5th of January, 1863, 
after about one inch of rain, the increase was from 27,986 to 48,418 cubic 
feet per minute. The rainfall from the lst to the 7th January, 1863, inclu- 
sive, produced a flood in the Thames under circumstances peculiarly 
favourable for observation. The rain recorded during this period averaged 
1°61 inch over the whole watershed; Dalton’s gauge, at Hemel Hemp- 
stead, showing a fall of 1°52 inch, and a percolation of 1:10 inch. The 
augings of the main river at Wolvercote then amounted to 82,500 cubic 
eet per minute, and at Clifton Hampden, below Abingdon, to 181,832 
cubic feet per minute. Of this latter quantity 44,755 cubic feet were deli- 
vered by the Cherwell (or an increase of 37,066 cubic feet as due to the 
flood), 24,864 cubic feet by the Ock, and 29,713 cubic feet by the many 
smaller streams, watercourses, and land-drainage outfalls, issuing into 
the river between Wolvercote and Clifton Hampden, a distance of about 
twenty miles by the river, with an average fall of two feet per mile, from 
a computed watershed of eighty square miles. It should be stated that 
the rainfall on this occasion, on the southern part of the district, was in 
excess of the average more than half an inch. 

The state of the navigation between Lechlade and Oxford was then de- 
seribed. It was remarked that from running on one stratum, the Oxford 
clay, and from other causes, it had ceased to be; although the physical | 
condition of the river bed, and its easy gradients, offered facilities for na- 
Vigation; for the whole fall in this distance, 31 miles, was only 51 feet 3 
inches, or about 1 foot 74 inches on an average per mile. 

The highest recorded floods on the Thames, since January 8, 1734, were 
then alluded to, and details were given of that which occurred March 
29-31, 1862. The action of land-drainage on flood-water was next con- 
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sidered. It was generally admitted that the floods in the main river and 
its tributaries rose more rapidly than formerly ; there being in some loca- 
lities an advance of twenty-four in seventy-two hours within the last 
twenty years. There was a difference of opinion as to the subsidence of 
the water. As yet, however, it was believed, that land-drainage had pro- 
duced little apparent practical effect on the volume of the flood, or peren- 
nial waters of the Upper Thames. 

There was great scope for improvement in the valleys of the Thames 
and its tributaries, especially the Thame, the Ock, the Cherwell, and the 
Evenlode. With a view to prevent injury by floods, Mr. Bryan Wood 
had successfully carried out several important works, based on a system in 
which the local drainage was separated from the flood. If, by some such 
plan, the floods were brought under control, and the water prevented from 
remaining stagnant on the land, property would be improved, and the 
sanitary condition of the Valley of the Upper Thames would be greatly 
benefited. 

NOTES AND QUERIES. 

ForAMINIFERA OF THE CHALK.—At one time I paid considerable atten- 
tion to the microscopic organisms of the Chalk, and those met with on the 
bands of flint-nodules, with the hope that I might be able to distinguish the 
various strata of the Upper Cretaceous deposits by this means. I cannot 
say the result was as successful as I could have wished. The white and grey 
chalks seemed characterized by sufficiently marked distinctions, but the 
main object I had in view was, if possible, to be able to distinguish one 
stratum of white chalk from another. Along a wide expanse of cliff, like 
that of Dover, Brighton, or Flamborough Head, it is easy enough, or rather 
it is practicable, to make out each bed definitely ; but in collecting fossils 
from inland quarries, it is not so easy, and in fact.is very often impracti- 
cable to make out the exact stratum exposed. It occurred to me then 
that microscopic characters might aid towards a conclusion, if they would 
not positively decide ; and still entertaining this view, although toa greatly 
modified extent, I should be glad to learn the results of any microscopic 
investigations which any of the numerous readers of this magazine may 
have made.—Ep. GEOL. 

Dertrorp GraveLt.—The low-level sewer now in course of construction 
at Deptford is excavated between the creek and the main street, in a deep 
bed of gravel, the spoil of which is now lying in heaps favourable for in- 
vestigation. No worked flints have turned up. Fragments of elephant’s 
tooth, and a whole tooth of rhinoceros (?) are the whole of the foreign con- 
tents, with the exception of some broken pottery of modern origin, and the 
singular occurrence of a few copper coins lying in apparently undisturbed 
gravel 35 feet from the surface. The gravel abounds in the usual flint 
fossils, and some fragments of the lower beds underneath have been ex- 
tracted, consisting of compact green sandy marl. The highly intelligent 
manager of the works showed me the small museum of these curiosities in 
the counting-house of the works.—S. R. P. 

[Halfpence are by no means reliable evidence; they are singularly enough found in 
many singular places. Workmen leaviug their jackets whilst at work is a common 
source of their being lost about. HH would be well for our contributor to state whether 
he saw these halfpence actually embedded, or ouly heard so; also, what their dates. If 
they fell out of workmen’s clothes, as we presume they must have done, it is not at all 
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improbable they might be arrested and held in a chiik or cavity in the gravel. As our 
correspordent’s notice now reads, he would seem to state they were solidly embedded in 
the matrix of the gravel at a depth of thirty-five feet, a by no means likely occurrence.— 
Ep. Geot. | 

Propuction oF Coprer.—The following extracts are from the ‘ Lake 
Superior Miner :’— 

“Tn 1830, the total production of the copper mines of the world was 
about 25,500 tons of metal, and of this amount Great Britain produced 
13,200, or more than 50 per cent. of the whole, while the United States 
and Canada furnished but 50 tons, or two-tenths of 1 per cent. The Russian 
Empire then produced nearly 4000 tons, the Austrian Empire 2150 tons, 
the whole of Asia some’ 2500 tons. In 1853, twenty-three years later, 
Britain had only increased her annual product to 14,500 tons, her per- 
centage of the whole amount receding to 26; while Chili, in South Ame- 
rica, which in 1830 only yielded 200 tons, had raised her product to 14,000 
tons, or over 25 per cent. of the total production, From that period for- 
ward to the present time, the copper production of the Chilian mines we 
believe, exceeded those of any other country, the value of their exports in 
that metal alone amounting to 810,760,000 in 1857, while the value of 
British mine products for the same year was worth about 89,500,000. 
The Russians had increased the yield of their mines to 6,500 tons, or 11? 
per cent. of the whole; the Austrians to 3300 tons, or 6 per cent.; the 
whole of Asia only 3000 tons, or 53 per cent.; while the United States 
and Canadas raised that year 2000 tons, over 3} per cent. of the total pro- 
ducts for that year, which were about 55,700 tons; Australia and New 
Zealand produced about 3000 tons; Cuba, 350 tons; Scandinavia, 2000 
tons ; the German States, 1450 tons; and the rest of Europe, exclusive of 
the countries above named, 1000 tons. 

“ During the past ten years, the mines of Lake Superior have probably 
increased their production more rapidly than those of any other country, 
the exports for 1861—7500 tons of metal—being about twelve times greater 
than those of 1851. That our ratio of increase in the coming ten years 
will be as great should not probably be expected, as that would amount to 
90,000 tons ; more by at least 40 per cent. than the present product of the 
world’s mines, Of the 80 miles of copper range east of us, and 40 to 50 
miles west, comparatively few mining properties have yet been explored.” 
Usrrutness oF Diamonps.—Many persons suppose that diamonds are 

only used as jewellery,—for rings and other articles of personal adornment, 
-—and that they are really of no essential value whatever in the practical arts. 
This is a mistaken notion ; they are used for a great number of purposes in 
the arts. Thus, for cutting the glass of our windows into proper sizes, no 
other substance can equal it, and it is exclusively used for this purpose. 
A natural edge, or point, as it is called, is used for this work, and thousands 
are annually required in our glass factories. Diamond-points are also 
employed for engraving on carnelians, amethysts, and other brilliants, and 
for the finer cuttings on cameos and seals. Being very hard, the diamond 
it also used in chronometers for the steps of pivots; and as it possesses 
high refractive power and little longitudinal aberration, it has been success- 
fully employed for the small deep lenses of single microscopes. ‘The mag- 
nifying power of the diamond in proportion to that of plate glass, ground 
to a similar form, is as eight to three. For drawing minute lines on hard 
steel and glass, to make micrometers, there is no substitute for the diamond 
point. The rough diamond is called “ bort,” and the “ points ” used for glass 
cutting are fragments of the borts. Great care and skill are necessary in 
selecting the cutting-points, because the diamond that cuts the glass most 
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successfully has the cutting-edges of the crystal placed at right angles to 
each other, and passing through a point of intersection made by crossing — 
the edges. A polished diamond, however perfect may be its edges, when 
pressed upon the surface of the glass, splinters it with the slightest of pres- 
sure; but with the natural diamond the most accurate lines are produced 
on glass, and their surfaces are so finely burnished that if, ruled close to- 
gether, they decompose light and afford the most beautiful prismatic effect, 
—all the colours of the rainbow flash from them as from the silvery inte- 
rior of a pearl-oyster shell. Diamonds are also employed as drill-points to 
perforate rubies, and bore holes in draw-plates for fine wire, and also for 
drilling in hard steel. Some inquiries have been made recently in regard 
to using them as a substitute for steel picks in dressing millstones. We 
apprehend that they are altogether too expensive for this purpose at pre- 
sent; but if some of our inventors would make the discovery of manufac- 
turing diamonds as cheaply as we make charcoal, which is of the same 
composition, we might be able to recommend them to our millers. The 
coke obtained from: the interior of gas retorts, in many cases, is found so 
hard that it will cut glass ; but as its point endures but for a short period, 
it cannot be made available as a substitute for the natural diamond for 
such purposes in the arts. A circle of rough diamonds has lately been 
used on a hollow eylindrical auger for boring into hard rocks. 
Mammatian Remartns.—Bones of the following Mammalia were re- 

corded by M. Torchi in a letter read before the French Geological Society, 
6th April, 1846 (Bull. Géol. Soe. Fr. vol. iii. p. 440-442), found in different 
strata of the sub-Apennine deposit at Imola, in Romania. Elephant found 
at Ruisseau de Berguilo in ‘‘sable quarzeuso-caleaire conchylifére” (ma- 
rine shells); EHlephas primigenius, Ruisseau Pratella, in “ terrain quar- 
zeuso-calcaire ; Elephant, Vallée delle Grazie, Ruisseau Pratella, Ruisseau 
Bergullo, in the same sand ; Rhinoceros, Ruisseau Pratella, in the same 
sand; Hippopotamus, Ruisseau Pratella, Ruisseau delle Grazie, in the 
** derniére assise de la Marne fleuve,” sub-Apennine ; Hguus, Ruisseau Pra- 
tella; Cervus, Mont Castellano, Ruisseau Pratella, Fleuve Santerno, in the 
sand; Ruminant; Volatile, Ruisseau de Goccianello, Ruisseau Pratella, 
in the sand.—S. J. M. 
Nepraska Sart Bastns.—About 50 miles west of the Missouri river 

there is a remarkable salt region covering about 1500 acres. It consists 
of four basins depressed several feet below the common level. The bottoms 
of the basins are composed of black mud covered over in warm dry 
weather with a thin stratum of salt, causing them to look like fields of 
snow. ‘The salt is collected in scrapers, and occasionally a man will scrape 
up a waggon-loadaday. In and about all those basins there are numerous 
strong brine springs, and farmers come from miles around to boil and 
scrape salt for their use. It is of excellent quality, and the crystals are 
large and clear, like those of the solar salt of Syracuse, New York. 

Nots or Coryiace®#, Iste or Wient.—In the ‘ Enumeratio Rerum. 
Naturalium que in Museo Zanniclelliano asservantur,’ Venetiis, 1736, is 
the following entry :— 

“Tabula quinta. 14. Nuces Corylacee effosse in insula Vecti, Angliz.” 
The same entry occurs also in the earlier catalogue of Zannichelli’s col- 

lection, entitled ‘ Ex Nature Gazophylacio penes Joannem Hieronymum 
Zannichelli.’ Venetiis, 1726.—S8. J. Mackie. 
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_ The Physical Geology and Geography of Great Britain. By Professor 
A.C. Ramsay, F.R.S. London: Stanford. 1863. 

This little book, by the Local Director of the Geological Survey of Great 
Britain, and President of the Geological Society of London, is founded on 
a course of six lectures that were delivered to working men in the Museum 
of Practical Geology in January and February of this year, and seemingly 
published immediately after their close. This would lead one to suspect 
they were intended to be the vehicle of some special views at a particular 
moment, just as Professor Huxley has turned his similar lectures to a pur- 
pose suited to the advance of his school. Such, however, we cannot make 
out to be the case, unless the object of Professor Ramsay was to make an 
opportunity for asserting that having handled stones for five-and-twenty 
years, he knew a chipped flint when he saw it (p. 111). Unless this is so, 
or we have in our obtuseness missed the points of prominent novelty, the 
three little letters which represent the commercial value of all labours 
would appear to be the motive for sending out tothe world lectures of the 
most elementary character. 

They open pleasantly enough with a reference to the good old days, 
when those who thought upon the matter at all were content to accept the 
world as it is, and to believe it always was so. The inquisitiveness of 
the present age has made man, however, a more restless animal than he 
was a century ago, and instead of being a kind of perambulating vegetable 
in a limited locality, he travels by pent-up clouds with the speed of the 
hurricane, and writes letters and draws portraits with lightning a hundred 
miles away. Men are not now content to take things as they are, but are 
intent on knowing what they have come from. Even the working man 
takes an interest in knowing the history of the soil his spade turns over, 
and the rock his pick brings down. The lime-burner finds shells in his 
chalk, and asks how they got there; the road-mender sees fish-scales and 
sponges in his flints, and inquires what was their origin. ‘‘ Experience 
tells us,” says Professor Ramsay, ‘that at these courses of lectures a 
number of my friends come to see me again and again, and that also there 
are many new faces present ;” and for this reason he finds it necessary, 
while bound to teach the rudiments of our science, to vary his subjects as 
much as possible. 

The first lecture is on Classification and Denudation; the second on the 
Physical Structure of Scotland, chiefly dealing with contortion of strata 
and metamorphism. In it the author tells the old story of a red-hot globe, 
and a boiling sea, and a primitive crust of granite, in a manner wortny of 
a Plutonist a hundred years ago, and then admits that subsequent re- 
search has shown that this theory will not hold, for, amongst other reasons, 
there are gneissic rocks of almost all ages in the geological scale. Aban- 
doning then the terms ‘igneous’ and ‘primitive’ for granitic and gneissic 
rocks, and retaining the term ‘ primary,’ is there not an inconsistency? Still 
more, is not the abandoning the term ‘igneous’ a fatal concession for the 
internal heat and gradual cooling down doctrines to which geologists, and 
the Professor amongst them, still cling like drowning men to straws? Nor 
is Professor Ramsay’s explanation very intelligible or very logical, to our 
mind. ‘ Now,” says he, “1 must briefly endeavour to give you an idea of 
the theory of metamorphism. The simplest kind is of the nature which I 
hinted at in the last lecture, namely, when an igneous comes into contact 
with a stratified rock, and when having remained for a long time in a 
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melted state, an alteration in the stratified rock in immediate contact with 
it takes place.” Now rocks do not meet as friends do in walking about 
the earth, the superior and subjacent rock must, we apprehend, be in im- 
mediate contact, at any rate since the first deposit of the latter; and there- 
fore if granite be an igneous rock or fire-heated rock, must not the 
sedimentary rock have been deposited originally upon it, if it be right to say 
one rock of one kind of formation is changed by coming into contact with 
another rock of another kind of formation? We know, of course, the 
popular notions, but we expect from a geologist in Professor Ramsay’s posi- 
tion something more than a parrot-like repetition of popular notions. Such — 
a book as the present, however admirable it may be as an elementary intro- 
duction to a deep and attractive science,—and this merit we freely and 
willingly accord it,—would be unworthy of the author, and his rank as a 
geologist, and his standing in society, unless it were the vehicle of higher — 
instruction than could be given by a college youth fresh from his class. Ele- 
mentary treatises we do not expect—unless of more voluminous character, — 
like Lyell’s, Delabeche’s, Phillips’s, or Mantell’s—from a savant of eminence; 
and such small essays as the present are rather the class to expect from 
young men coming into notoriety than those older men who have acquired 
fame, and from whom we expect, especially when they are in the national — 
service, higher and far more responsible works. Why time should not 
permit the Professor from showing how heat ‘‘ sometimes eats (sic) its way 
towards the surface in a manner not immediately connected with volcanic 
action ;” why, for his own part, he should believe, and yet leave unex- — 
plained his belief, that in one sense granite is an igneous, and in another 
sense a metamorphic rock; why fusion by heat is necessary for the soften- 
ing of the rock and the movements of the constituent particles in the act 
of crystallization; why he should forbear at present from entering on the 
theory of the essential presence of highly heated water in the formation of 
granite, as being foreign to the object of his lecture,—are mattersiof regret, 
for their subjects are points of very great interest, and properly dealt with 
would have given high charms to this rudimentary production. But he has 
preferred to hide his light under a bushel, and to leave the world in darkness. 
Altogether, metamorphism is, to our minds, so treated with such a want of 
logic, and such a muddle of facts, and forgetfulness or neglect of recent re- 
searches, that it would have been far better for geological science, if not for 
the author’s reputation, that this portion had been eliminated. The third 
lecture is on the Physical Structure of England, and deals concisely with the 
various stratified formations, taking up, amongst other topics, the relation- 
ship between disturbance and form of country, the effects of disturbance, — 
and denudation. The fourth treats of the distribution of the Miocene and 
Pliocene Tertiary Strata, Glacial Phenomena, and Origin of certain Lakes, 
—the glacial epoch, illustrated by glacier and- other existing ice pheno- 
mena, being treated in a remarkably simple and explanatory manner, and 
thoroughly worthy of any writer; indeed this portion possesses a charming 
clearness and enthusiasm rarely equalled. The fifth lecture deals still with” 
the newer or Pliocene strata, treating of the denudation of the coasts of 
Britain, the present British climates and their causes, areas of drainage, river= 
valleys and their origin, old river-gravels and prehistoric human remains, 
historical elevation of the country. Upon this latter subject we have also” 
a word of comment to make. It is very easy for geologists to say “‘ heave 
up the land,” but it is as yet rather doubtful whether nature is quite so 
ready or able to do it as geologists are to suppose it done to get difliculties 
out of their way. It is quite possible that many of the so-called “ heaves: 
up ” of the land may have other explanations than any heaving at all; anc 
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without wishing to say there is no such thing as an elevation of the land, 
we would certainly ask geologists to bear in mind the possibility of 
there being variations in the level of the sea. The slow change in the 
direction of the polar axis, and the possibility of alterations of the axis 
itself, suggest at least two causes which might effect very considerable 
differences in the bulging of the sphere of waters round our globe; and 
some such natural and recurring changes as would be thus brought about, 
seem more likely than so many jumpings up and down of that solid land, 
which at any rate appears to be very steady just now. Then, what Mr. 
Geikie, who is referred to on the point, considers as evidence of upheaval 
hin the historical period, Mr. Carruthers looks upon in a very different 
ight. 
The sixth and concluding lecture has for its subject the special effects of 

the Physical Geology of the country on population and industry, a subject 
of general interest, and althouzh briefly yet clearly treated, the concluding 
paragraphs deserve quotation. 

“It is interesting to go back a little and inquire what may have been 
the condition of our country when man first set foot upon its surface. We 
know that these islands of ours have been frequently united to the Conti- 
nent, and as frequently disunited. partly by elevations and depressions of 
the land, and to a great extent also by denudations. When the earliest 
human population reached their plains, they were probably united to the 
Continent. Such is the deliberate opinion of some of our best geologists. 
They do not assert it as a positive fact, but they consider it probable that 
these old prehistoric men inhabited our country along with the great hairy 
mammoth, the rhinoceros, the cave-bear, the lion, and the hippopotamus ; 
that they travelled westwards from the continent of Europe, along with 
these extinct mammalia, over that continuation of the land which originally 
united Great Britain to the Continent. But in later times denudations and 
alterations of level have taken place, chiefly, I believe, great denudations 
of the chalk, and of the strata that cover the chalk, and then our island 
has become disunited from the mainland. And now, with all its numerous 
inlets, its great extent of coast, its admirable harbours, our country les 
within the direct influence of the Gulf stream, which influences the whole 
climate of the west of Europe; and we, a mixed race of people, Celt, Scan- 
dinavian, Saxon, Norman, more or less intermingled in blood, are so hap- 
pily placed that, in a great measure, we have the command of the com- 
merce of Europe, and send out our fleets of merchandise from every port. 
We are happy, in my opinion, above all things in this, that by denudation 
we have been dissevered from the continent of Europe, for thus it hap- 
pens that, uninfluenced by the immediate contact of hostile countries, and 
almost unbiassed by the influence of peoples of foreign blood, during the 
long course of years in which our country has never seen the foot of an 
invader, we have been enabled so to develope our own ideas of right and 
wrong, of political freedom and of political morality, that we now stand 
here, the freest country on the face of the globe, enjoying our privileges 
under the strongest and freest Government in the living world.” 

In the objections we have made to certain topics, we have not wished 
those objections to stand against the book. They hold, one might say, 
equally against any other popular book on science at the present time, and 
rather against geologists generally than books at all. ‘The Physical 
Geology and Geography of Great Britain’ is a little book deserving of 
more than one edition, and will be deserving of very many when Professor 
Ramsay gives his mind to the two points we have criticized, wr Soe | 
the first, and rewrites those portions. It will be then a work that will 
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deserve a wide range. We hope to see this done, and Mr. Stanford 
realize a goodly return from many successive publications. 

ses 

The Great Stone Book of Nature. By D. T. Ansted, M.A., F.R.S., F.G.S. 
London and Cambridge: Macmillan and Co. 1863. 

The ‘Great Stone Book of Nature’ would perhaps have been better 
called the pretty little book of Geology. What’s in a name, indeed? and 
what’s in a title, so long as the owner of the one and the contents of the 
other are good? We have just reviewed one good little book, and here is 
another. Great men nowadays seem given to little things ; and, truly, from 
such smali seed sown broadcast, we may expect to reap a good crop when 
the seed shall have ripened to harvest in the next generation. Prettil 
Mr. Ansted opens his pretty book. ‘“ All know what is meant by the Book 
of Nature. But nature is rather a library than a book; for it is the ge- 
neral and well-stored receptacle of all that has ever been created, of all 
we know and all we have not yet learned, of all that is animate and all 
that is inanimate, of all that is happening and all that has happened, not 
only on the earth, but above the earth, and within it and around it. No- 
thing once existing has entirely disappeared. Everything has been photo- 
graphed and 1s preserved for use and reference somewhere and somehow. 
Every year something is discovered that was not before known; but there 
remains so vast an amount of material yet unknown and unrecorded, that 
we may be quite sure it will never be exhausted, however long the human ~ 
race may remain on the earth, or however highly the faculties of man may 
be developed.” In the river-bed and sea-beach, in the sun, wind, rain, and 
frost, Mr. Ansted finds the key to the language of the great stone book of 
the world; he then opens its leaves and shows us the stones of the great 
stone book. Then he points out the placements and displacements of the 
stones of the great book, in the brick-pit and gravel-pit, in the quarry, 
the mine, by volcanos and earthquakes and other disturbances of rocks. 
Now come the pictures of this great stone book—wonderful pictures, too, 
they are. Next the treasures,—gems rich and rare, metals precious,—the 
more really precious the more useful. And so through his brief narration 
of the world’s own special wonders, we are brought to the end of his 
pretty little book that prettily tells the great story of the Great Stone 
Book. And Mr. Ansted shuts up his little book, teaching the lesson our 
young friends will ever learn by an earnest study of the great book itself. 
** We may never in this life succeed in discovering the whole plan, for it 
is not likely that finite powers can grasp the Infinite design. But each 
endeavour that is made humbly and honestly will be productive of good, 
and the student will rise from the study of any part, either of the work 
or the method, with wider and clearer views, and be better fitted to per- 
form his other duties and be useful to his fellow-men.” 





PLATE XIII. 

HYBODUS DUBRISIENSIS, n.s., Mackie. 

From the Lower Chalk of Dover (Kent), nat. size. 

{In the National CoHection, British Museum. ] 

Fig.1. Side View. Fig. 2. Base of Lower Jaw, seen from above. 
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THE GEOLOGIST. 

JULY 1865. 

ON A NEW SPECIES OF HYBODUS FROM THE LOWER 
CHALK. 

By S. J. Macxts, F.G:S. 

Since the publication of Agassiz’ ‘ Poissons Fossiles’ only one addi- 
tion, that we are aware of, has been made to our knowledge of this 

interesting genus of fishes,—certainly, at least, in respect to British 
geology. In 1845 Sir Philip Egerton described, before the Geological 

Society, a large jaw, or rather mouth of teeth, of a fish of this kind, 

found by Captain Ibbetson in the Isle of Wight, and named by Sir 
Philip Hybodus bassanus. 

This species has been assigned to the Lower Greensand, in Morris’s 
Catalogue, but the bed seems, from Sir Philip’s statement, to be in a 
dubious position, for he speaks of it only as “near the junction of the 
Lower Greensand and Wealden,” and says the specimen was sent to 
him “in the hopes it might tend to show to which of the two forma- 
tions its bed should be assigned,’”’—a question he further declines to 
answer, as “ the evidence it affords on this question is neither direct 
nor conclusive, inasmuch as it is an undescribed species; and conse- 
quently any deductions beyond those based upon general affinities 
would be unwarrantable.” Sir Philip adds, however, further on: 

“The geological inferences afforded by the specimen are briefly told. 
The species is new. The genus is undoubtedly Hybodus. This genus 
attains its maximum expansion in the Oolitic series, but it ranges 
from the Muschelkalk to the Chalk inclusive. The only evidence of its 

occurrence in the latter formation is a fragment of an ichthyodorulite 
VOL. VI. 21 
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in the Mantell collection. The teeth have not been found in any 
strata more recent than the Wealden. As far, therefore, as the 

evidence goes, it seems much more likely to be of an age anterior to © 
the Cretaceous system.” This, then, is at most only doubtfully a Cre- 
taceous species ; and the only other instance of which we have any 
published figure or description is the Hybodus sulcatus referred to by 
Sir Philip, and recorded in Morris’s “ Catalogue,” on the authority 
of Agassiz (vol. i. p. 44, t. 106, fig. 15, 16), as from the chalk of 

Lewes in Sussex. All Agassiz says is, “M. Mantell possesses two 
fragments of rays of a Hybodus found in the chalk of Lewes, but 
which are in a bad state of preservation. One recognizes, however, on 
the surface the furrows and the longitudinal ridges, characteristic of 
Hybodus, which present this particularity, that they are very straight 
(droites) and very uniform. At the posterior edge one distinguishes 
a well-marked longitudinal ridge (fig. 16a), which constitutes a spe- 
cific character sufficiently defined to permit the founding of a species 
upon such imperfect pieces. I have not seen any teeth on the pos- 
terior sides; I doubt not, however, that such existed, but they have 

probably been broken, which does not appear astonishing in frag- 
ments so damaged.” These two fragments, little more than an inch 
each in length, are now in the British Museum ; and a careful inspec- 
tion has convinced me that grains of Wealden grit still adhere 
to them, and, therefore, that they can no longer be regarded as even 

Cretaceous still less as Chalk specimens. No Chalk fossils were ever 
seen of such a peculiar nature as the substance of which they are 
composed. There remain, then, to retain Hybodus as a Cretaceous 

species, only those relics, whatever they are, which Professor Morris 
has recorded as “ species: Chalk, Northfleet (Collection Wetherell) ; 

Norfolk (2ose),’’ and which have never yet been figured nor described.* 

Very great interest, therefore, attached itself at once to a small but 
very fine and delicately-preserved jaw, with numerous teeth, to which 
my attention was drawn, in the National Collection (No. 36908). — 

It is from the Lower Chalk of Dover. The extreme length of the 
right ramus of the lower jaw is 2% inches; its vertical depth at the 
middle and deepest part, 2 of an inch; and the depth of the upper 
and lower jaws together, 14 inch. There are twenty-five teeth in all, 
fully visible, and fragments may be detected of one or two more. 

* Mr. Rose informs me that the reference in Morris’s Catalogue is to a specimen in 
his collection identical with the ichthyodorulite figured in Dixon’s ‘ Geology of Sussex,’ 
tab. xxxii. fig. 7, which, however, is not Hybodus. Mr. Rose’s specimen is from the 
Lower Hard Chalk of Whittington, near Stoke Ferry, West Norfolk. What the speci- 
mens in Mr. Wetherell’s collection are we do not know.—S. J. M. 
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In all these teeth the central tubercle is much elongated, and in the 
front teeth assumes a regular tooth-like form, with a less expanded 
base, apparently only about equal in length to the height of the 
principal central tubercle. As, however, the teeth recede towards 
the angle of the jaw, the central tubercle becomes more and more 
depressed and the base more and more expanded; the central tubercle 
at last becoming very little elevated, and the lateral denticles very 

numerous, but with elevations gradually lessening towards the outer 
ends of the base, in the invariable manner of the teeth of Hybodus, 
and which to us forms the distinguishing feature of the teeth of that 
genus from the teeth of species of Cladodus, in which, on the con- 
trary, the denticles increase in size as they recede from the central 
tubercle. In all else the two genera seem very closely similar. The 
teeth of Acrodus are also very close in their characters. 

In these remarks, it will be seen that we differ from Sir Philip 
Egerton as to the general uniformity of the teeth of Hybodus, 

and which, on the contrary, we believe varied, as sharks’ teeth are 
well known to do, according to their positions in the jaw. In the 
specimen we are noticing, from the grey chalk of, probably, Abbot’s 
Cliff, between Dover and Folkestone, this is very prettily shown ; 
and the little group of four or five back teeth (seen in our Fig. 1, 

Pl. XIII.) exhibit this feature ina remarkable and exquisite manner. 
We are inclined, too, to raise a question as to the range in geo-, 

logical time of the genus, at least within the British area. Hybodus 
seems to us to make its first appearance, and in quantity, in the Lias 
bone-bed. In Morris’s “ Catalogue” H. leviusculus, H. minor, and 

Hi. plicatilis are all referred, with a query, to the Trias,—the first 
coming from Aust Cliff, the second having the localities Aust and 
Axmouth, and the last that of Axmouth, recorded, seemingly, on the 
verbal statement of Sir Philip Egerton. The H. keuperianus, en- 

tered as from the Keuper of Worcestershire, is evidently the spine 
of Nemacanthus, an Aust Cliff bone-bed fish. 

Of the first, H. leviusculus, however, Agassiz, who described it, 

mentions it as “avery little fragment of a ray of this species in the 
Museum of Bristol, coming from the Lias of Aust Cliff.’ Of the second 

also, he says, “The rays designated under the name of H. minor, are 

really only found in the Lias of the environs of Bristol at Aust Cliff, 
where we do not find great rays as at Lyme Regis, and they are ac- 
companied in this locality by a kind of teeth very different from 

those of Dorsetshire.” The Muschelkalk, Hybodus plicatilis, Agassiz 
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founded on teeth collected by M. d’Alberti from Tzbingen, and some 
by M. Bronn, from Schwenningen, in Wiirtemberg. In his notice 
of this species, Agassiz seems to have imbibed the idea, which Sir 
Philip Egerton has followed, of there being a great uniformity in the 
teeth of Hybodus, and upon these grounds excludes from the figures 
7 to 18 of Plate 24, which he had assigned to H. plicatilis, all but 
fig. 10 and 13; raising 7, 8, 11, 12, 14, 16, into the species H. Mougeoti, 

and fig. 17 and 18 into H. polycyphus, and fig. 9 and 15 into H. an- 
gustus. These three species, however, unless they have something 
more definite besides this untenable character of non-variation to 
depend upon, must hereafter be looked upon as very questionable, 
as the variation of the teeth in our Chalk specimen must render evi- 
dent to every unbiassed mind. 

The question of the geological age of H. plicatilis, must rest on 
the correctness of the assignment of the so-called Muschelkalk beds 

of Tzbingen and Schwenningen; but there are, it will be seen further 
on, other specimens in our National Collection from beds termed 

Muschelkalk in other Continental localities: and from which, too, 

H. obliquus, H.rugosus, and H. sublevis are recorded. 
Agassiz is certainly wrong in admitting H. sulcatus at the recent 

end of the geological series as a Chalk specimen, and it would be well 
therefore to examine the right to the antiquity of those species he and 
others put at the older end of that series. I am not sufficiently ac- 
quainted with the Muschelkalk strata to do this myself. 

Still, so nearly allied as is the genus Acrodus, we may expect, if we 
believe in development doctrines, a few early preceding forms in an 
era older than the Jurassic—the period of “ reign,” par excellence, in 
quantity of individuals and in number of species of the genus Hy- 
bodus. The teeth of our Chalk species—the most recent known—are 
more like those of the Muschelkalk species (H. plicatilis) than any 
other, and a comparison with fig. 1 of Agassiz’ Plate 22a may well be 
made. This resemblance is not, perhaps, a little singular ; and we have 
a floating idea—not yet properly worked out by facts—that during 
the period of extinction of a genus or family, there is a tendency to 
sportive (?) varieties, and amongst these a greater or less disposition 
to revert to the originating form. For example, in the Cretaceous era, 
when the Ammonites died out, we see numbers of forms, Hamites, 

Crioceras, etc., reverting, as it were, back to the primitive Orthoceras, 
until in the Baculite of the Upper Chalk, where the chambered-cepha- 
lopods—excepting the Nautilus—cease altogether, we have a form 
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straight and conical as that primitive type itself. Perhaps, however, 
this is but a fanciful idea, and time will not now allow us to work it 

out. 

The species given by Professor Morris are— 

From the Chalk (error, should be Wealden, s. 3. m.)—H. sulcatus ; species, chalk, 
Northfleet (Wetherell Coll.), Norfolk (Rose Coll.) ; Lower Greensand (? Wealden, s. J. M.), 
—H. basanus; Wealden,—H. subcarinatus ; Portland,—H. strictus; Kimmeridge 
Clay,—H. acutus, H. leptodus ; Common to both Great Oolite and Wealden,—Z. dudius, 
H. dorsalis (Hastings), H. marginalis, H. striatulus ; Great Oolite,—H. apicalis, H. 
grossoconus, H. Lawsoni, H. obtusus, H. polyprion, H. undulatus ; Inferior Oolite,— 
HT. crassus; Lias,—H. carinatus, H. crassiformis, H. curtus, H. Delabechei, H. 
ensatus, H. formosus, H. medius, H. pyramidalis, H. raricostatus, H. reticulatus ; 
Trias? (Lias Bone-bed, s. J. M.),—H. levinoculus, H. plicatilis, H. minor ; from the 
Keuper of Worcestershire,—H. heuperianus. 

The following are the specimens of Hybodus in the British 
Museum :—Back tooth of Hybodus polyprion, Agassiz, from Wealden 

of Tilgate Forest (Mantell Coll.); back tooth of Hybodus (? sp.) 
from Wealden of Sussex (Dixon Coll.) ; several front teeth of Hy- 

bodus (? sp.) from Wealden, Tilgate Forest (Mantell Coll.) ; front 
teeth of Hybodus grossiconus, Agassiz; Wealden, Tilgate Forest 
(Dixon Coll.) ; others of same species, no locality given, but name of 

“P. Doran’’ attached to label; two others of same species from 

Forest Marble of Atford, collected by Mr. Wood; some from the 

Forest Marble of Stanton, presented by W. Cunnington, Esq. ; one 
from the Forest Marble of Malmesbury, collected by Mr. Buy; one 
seemingly of the same species from the Great Oolite of Stonesfield ; 
several from the Forest Marble of Wiltshire (W. Cunnington, Esq.) ; 
two from Stonesfield Slate of Oxfordshire (Mantell Coll.), several from 

the Stonesfield Slate of Eyeford, collected by Mr. Binfield. Back 
teeth of Hybodus polyprion, from the Stonesfield Slate of Eyeford 
(Mr. Binfield); one from Great Oolite of Stonesfield, presented by 
S. P. Pratt, Esq.; one also apparently of the same species from the 
Great Oolite of the same locality; two from the Stonesfield Slate of 
Oxfordshire (Mantell Coll.) ; three anterior side-(?) teeth, seemingly of 
this species, from the same formation and district ; a posterior (?) side- 

tooth from Great Oolite of Stonesfield; four largish teeth of a Hy- 
bodus, apparently H. polyprion, from the Great Oolite of Malton 
(Bean Collection). Two back teeth of Hybodus reticulatus, Agassiz, 
from the Lias of Lyme Regis; six of Hybodus pyramidalis, Agassiz, 
Lias, Lyme Regis; a very fine mass of jaw, and numerous teeth of 
Hybodus reticulatus, Lias, Lyme Regis; slab with numerous large 
and fine teeth of a species of Hybodus, Lias, Lyme Regis; very 
fine congeries of back teeth of a Hybodus, seemingly the same 
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species as the last specimen, from the Lias of Lyme Regis, collected 
by J. Johnson, Esq.; two large wide-based teeth with prominent 
central tubercles, from Lias of Lyme Regis; very long-pointed broken 
tooth, Lias, Lyme Regis; smali slab with thirteen teeth, and a soli- 

tary tooth of Ichthyosaurus, from Lias, Lyme Regis: a fine conge- 

ries of large strong teeth of Hybodus pyramidalis, collected by J. 

Johnson, Esq., from the Lias of Lyme Regis; two small masses of 

teeth, Lias, Lyme Regis (Mantell Coll.) : two teeth of H. reticulatus, 

Lias, Lyme Regis: isolated back tooth of H. pyramidalis, Lias, Lyme 
Regis ; five foreign broken teeth of same species, from the Lias of 
Ohmden, collected by M. P. Mohr; three teeth of Hybodus, collected 

by Mr. Buy, from the Oxford Clay of Christian Malford, Wiltshire ; 

front tooth, Oxford Clay, Christian Malford; some foreign broken 
front teeth, from the Bone-bed of Crailsheim, collected by M. P. 

Mohr; single back tooth of H. raricostatus, labelled “ Trias,” Aust 

Clif{—an assignment we doubt the correctness of. Several front 
teeth of Hybodus minor, Agassiz, from the Lias Bone-bed at Bristol ; 

two foreign back teeth of Hybodus plicatilis ?, from the Muschelkalk 
(P s.J.M.) of Baireuth, collected by M. P. Mohr; other foreign teeth, 
assigned to the same species, from Muschelkalk (?) of Baireuth (Mohr 
and Dr. Braun), Halle (Mohr), Leineck (Dr. Braun), and H. obliquus, 

Baireuth, Leineck (Braun), (sp.?) Leineck (Braun); H. longiconus ?, 

Ag., from Bone-bed of Crailsheim (Mohr), H. rugosus, Pl., from 
Bone-bed of Crailsheim and Halle (Mohr), H. sublevis, Ag., from 

the Keuper of Wirtemberg (Dr. Krantz), H. cuspidatus (Krantz), 
and an unassigned front tooth from the Keuper of Wurtemberg, 
collected by Dr. Krantz. There are also to be added to the British 
specimens a small fragment of the Aust Cliff rock, with teeth of 
Hybodus, and which fragment is referred on the tablet with a query 
to the “Trias.” In addition to these are numerous fin-rays in the 
wall-case, No. 7, in the North Gallery, referred to various species, 

but for the present we reserve our remarks on these. 
We regret we cannot go at greater length now into the investigation 

of this interesting genus. The specimen we have figured, however, 
is well worthy of accurate description, and on no finer one has any 
species of Hybodus yet been founded. I propose the specific name 
of Dubrisiensis for it, and will give in our next number a descriptive 

summary of distinguishing characters and enlarged figures of the 
minute teeth, which require more care and delicacy of drawing, and 

consequently time, than I can possibly at this moment give to them. 
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CRUSTACEAN TRACKS IN POTSDAM SANDSTONE. 

The following interesting letter by Professor Hall (31st Oct. 1862), 
“Ona New Crustacean, from the Potsdam Sandstone,” was pub- 
lished in the December number of the ‘ Canadian Naturalist.’ 

I have been much interested in reading your observations upon the 
tracks of Limulus in sand, and comparisons with the tracks in the Pots- 
dam Sandstone ;* more especially as these observations connect themselves 
in a remarkable manner with a recent discovery of my own; and a ques- 
tion may arise as to whether you have described an animal which I an 
found, or I have found the animal corresponding to your description. I 
will leave you and the scientific world to judge of the facts. However, 
after what you have written, I cannot now publish what I communicated 
to the Albany Institute last winter, without referring to your paper; and 
in the meantime you may lay this note before the Montreal Natural His- 
tory Society, and publish it, or such parts of it, as you please. 

n February last, I communicated to the Albany Institute a notice of a 
new crustacean from the Potsdam Sandstone of Wisconsin, and subse- 
uently I sent a drawing of the same to M. Barrande. In 1855, I obtained 
rom the Potsdam Sandstone of the Upper Mississippi River, a fragment 
of what appeared to be a spine of a crustacean, of very remarkable and 
peculiar structure, reminding one of that bone; and which might at one 
time, before we had accustomed ourselves to limit the geological range of 
fishes, have been taken for an ichthyie remain. 

This fragment remained in my collection a subject of much interest, for 
I was aware, fromits structure, that it could belong to no genus of Trilo- 
bites, but at the same time I did not think it worth while to publish any 
notice of it from its incompleteness. 

In 1857, Mr. Daniels, of the Geological Survey of Wisconsin, discovered 
in the Potsdam Sandstone of Black River, in that State, tracks similar to 
those described by Sir W. E. Logan in the sandstone of Canada. This 
added a new interest to the unknown crustacean fragment; and in 1860 I 
visited the Black River region, to procure, if possible, some of these im- 
pressions. I failed however in finding the precise locality ; and in 1862 

Fig, 1.—Shield of Crustacean, from Primordial Zone. 

sent my assistant in the Wisconsin survey, Mr. Hale, to make further ex- 
plorations, but he did not succeed in finding anything of interest. At 
another locality, however, he obtained some fragments of the crustacean 
before mentioned, among which are two cephalic shields sufficiently perfect 
to be characterized. I enclose you a drawing of one of these. 

* “Canadian Naturalist’ for August, 1862. 
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The relations to Limulus are at once suggested by the form and expres- 
sion of these carapaces, while the large prominent eye-tubercles hold re- 
latively the same position as the snfall approximate oculiform tubercles or 
spots on the anterior part of the shield in Limulus (and also in Eury- 
pterus). The carapace is proportionally flatter than in Limulus, and has, 
like that, a strong thickened border; the posterior angles rounded. The 
margin is impressed or sinuate in front, and there are slight indications of 
longitudinal grooves on each side of the central, leaving a median lobe 
proportionally wider than in Limulus. The eyes, though imperfect, re- 
mind one somewhat of the eyes of Trilobites, and are remarkably pro- 
minent. 

There is a single fragment of what appears to have been an articulation 
of the thorax, or a portion of some appendage analogous to the branchial 
feet of Limulus; it has a flattened, curving, pointed extremity. Another 
fragment I infer may have been the caudal extremity, it is comparatively 
thick and strong; but the specimen is too imperfect to be determined. 
The first specimen I obtained is a straight spine-like body, and I infer that 
the animal may have been provided with a caudal spine, as in Limulus. 

Such, in general, are the characters of this crustacean. Whether this 
may have been the animal which made the peculiar tracks in the sand- 
stone, I cannot say, but I have so inferred. The first specimen was found 
at a distance of thirty miles or more in a north-westerly direction from the 
locality of the tracks of Biack River, and in higher beds of the sandstone. 
The last found specimens are from a more distant locality, in a south- 
easterly direction, and also from beds above those of the tracks. All this, 
however, cannot furnish matter for argument against the origin of the 
tracks, in the present state of our knowledge of a country which has been 
comparatively but little explored. 
Whatever may be proved hereafter in this respect, it does not diminish 

the great interest attaching to so new and remarkable a form of crustacean 
from the unequivocal primordial zone of the north-west. 

CORRESPONDENCE. 

Causes of Cosmical Changes of Temperature on our Planet. 

It is the essential character of space to be infinite. It can have no end. 
The negation of limit becomes the transcendental affirmative of the infi- 
nite. Notso of matter; matter is finite, its position in space being regulated 
and determined by universal resultants, the effects of its mass and attrac- 
tions. Heat can only exist in that portion of space which is occupied by 
matter ; for whether caloric be a fluid or a wave, it can have no existence 
in pure space where no matter exists, pure space being a negation of every- 
thing that is material. It necessarily follows that the thermal portions of 
space must be material. ' 

Mr. Mackie’s supposition, in the last number of the ‘ Geologist,’ that the 
cosmical temperature of space should be the real zero, or absence of all 
heat, is correct, inasmuch as the absence of matter implies the necessary 
absence of heat; in the chemical sense, however, it is not a zero, but a 
mere negation ; the real zero as a material condition can never be ascer- 
tained. Ithas been asked “ on what grounds the idea of hot and cold re- 
gions of space can be maintained,” etc., for I brought forward this theory 
asa solution of the glacial periods in the temperate latitudes of our earth. 
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Every fact goes to prove that thermal intensity, whether it be a wave (a 
vibration) or a fluid, is not uniform. Light and heat cannot be uniformly 
distributed through space, for the causes that generate them are not uni- 
form in regard to intensity and distance. 

The outside limit of the thermal ocean in space must be almost infinitely 
attenuated, and there is no evidence that refrigeration proceeds in a un1- 
form ratio from the centre to the circumference of the material universe, 
nor is there any proof that our system revolves in a circle equidistant from 
the cosmic centre. There is therefore no evidence whatever that our path 
through space is isothermal. It has also been stated by the editor of the 
‘Geologist,’ that to say, that the present meteorological changes on our 
earth are insufficient to explain the glacial eras, is merely a dogmatic asser- 
tion. In reply I have only to say, that if it be a dogmatic assertion, it is 
founded on faith in the invariable certainty and sequence of natural law, 
Have we not the wonderful and hitherto unexplained fact, that the polar 
regions once enjoyed the climate of Italy ?—that the Sequoia Langsdorft 
(a Californian plant), the walnut, the plane-tree, and the vine once flourished 
within the Arctic Circle? (Steenstrup and Beer.) Is it not an incontrover- 
tible fact that Mount Lebanon was once covered with ice and snow? I 
think it will be universally admitted that these facts are incapable of ex- 
planation by any known laws of our present tellurie meteorology, and also 
that our path through space is not isothermal, which latter supposition, 
supported as it is by physical facts, will fully explain all the phenomena of 
terrestrial glaciation. 
In reply to the question in the last number of the ‘ Geologist,’ ‘* what 

is the presumed temperature of the old cosmical space through which our 
globe is so hypothetically supposed to have passed in the glacial age ?” I 
have to say that the solution to this query can only be found in vital ther- 
mometry,—in the changes north and south of the isozoic zones. For it is 
quite clear that during the period the earth was passing through the cold 
regions of space the isozoic zones moved towards the equator; and that 
while it was passing through warmer regions of space, the isozoic zones 
descended nearer the poles. Therefore from the changes of the isozoic 
zones on the earth’s surface, an approximate calculation might be made of 
the various cosmical temperatures through which our solar system passed 
mahi the glacial geological periods so clearly recorded on the earth’s 
surface. 

[If heat only exist where matter is, it must be subject to the laws of matter, and as 
a physical force would be in direct correlation with the other physical forces ; and if heat 
be confined to matter, how can we speak of hot and cold regions of space, where by that 
very admission neither heat nor cold can be? Again, if confined to matter, it will, as 
far as our earth is concerned, be confined to that matter with which our earth is in con- 
tact, 7. e. the great sphere of ethereal matter surrounding the sun, which is warmed by 
his rays and lit by his light, put in motion by his attraction or repulsion. If the sun 
moves on with his surrounding worlds, these will all travel onwards together in the same 
ethereal material envelope ; and therefore, unless the supposed hot and cold regions of 
space have temperatures of much higher or much lower degrees than the general tempe- 
rature of the solar region, the effect would be imperceptible. In this event, must we 
not suppose a radiation inwards of heat from space towards the sun, and consequently, 
one would suspect, a stoppage of all radiation from the earth? But heat is a form of 
motion, and motion seemingly necessitates the existence of matter. If so, therefore—if 
heat exist in space—all space without end must be material. Can heat or cold exist in 
void space? ‘There is no cause whatever, no physical action, that I know of, that should 
either produce or accumulate heat in space or produce heated masses of space. Chemical 
combinations and chemical decompositions of matter might produce spheres of heated 

material space, but we have no data yet for such an assumption.— Eb. GEOL. } 
VOL. VI. 2K 
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The Portland Ossiferous Fissures. 

Srr,—The Rey. T. Allen’s letter on the Portland fissures in your last 
number, induces me to send you a second communication upon that 
question. I have visited Portland during the present month, and de- 
scended one of the fissures, in which a large number of bones were found 
some months ago by a warder of the name of Maddock. I obtained all 
the information I was able from Mr. Maddock on the subject, and saw 
most of the bones. They are deposited in the Government Office at the 
Vern Fort. Lieutenant Home, R.E., was kind enough to allow me to 
examine them thoroughly, and gave me much information and assistance 
in investigating the phenomena of the gullies. 

I must premise that I did not examine any gullies in that portion of 
the island where the Portland beds are overlaid by the Lower Purbeck 
calcareous shale. 

I saw at a glance that the 
explanation I offered in a for- 
mer communication to your 
Journal was incorrect. Shrink- 
age will not account for these 
fissures. They appear to arise 
from a ponderous stone-struc- 
ture being raised by nature on 
a bad foundation. 

They extend as nearly as possible in the direction of the length of the 
island; and are possibly connected with the last great movement, which 
affected the configuration of that part of the coast. This movement seems 
to have been posterior to the outspread of gravel on the heights to the 
north of the Ridgway fault: for the elevated beds to the south of the 
fault are bare of gravel. i 

On the west side of the northern end of Portland the beds are much 
broken and tumbled seawards, the gullies being very numerous. Slips 
occur on this side of the island. On the whole, I conclude that Portland 
is the remnant of an oblong mass of strata brought into its present position 
by the disturbances alluded to. There is a very curious miniature model 
of the island between Upwey and Bincombe, formed by the combined 
effects of faulting and denudation, and in the same series of beds that 
occur at Portland itself. 

Sea-level. 

Fig. 1.—Section showing the Portland fissures. 
a, stone, fissured; 4, sandy clay ; ¢, shaly clay. 

The general structure of the gullies 
seems to be due to a slip of sucha 
kind that they are more open at the 
bottom than at the top. (Fig. 2.) 

One side has usually slightly sunk 
————"| a foot or so. The jagged edges of 

-f broken stones and flints correspond 
— on the two sides of the fissure. The 

— rock seems a good deal shaken on 
both sides of the larger fissures. 

With regard to the question of the 
fissures being open or closed at the 
top, the above description of them will 
show that, on the whole, they tend 

to be closed. Yet they are not so entirely. Often they seem to be roofed 
by fragments that have fallen in from their sides, and have got jammed, 
and subsequently smaller fragments and rubbish have accumulated upon 

Fig. 2.—Ideal section showing nature of 
slip of beds in forming a fissure: a, J, 
masses of stone-rock, subsiding on the 
unequally-yielding bed of sandy clay, ec. 
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these. Certainly at the present day there are no gaping chasms on the 
surface of the island, and this may have led to its being commonly said 
that the gullies are closed at the top. It se@ems probable that, where the 
massive Portland rock is capped by slaty stone, the latter may have con- 
tinued to roof the fissures, and, as a rule, the fissures may not affect the 
Purbecks ; but I cannot speak on this point from observation. 

In the fissure which I entered I was stopped by a true talus of surface- 
mould, abounding in Helices and Cyclostome, with a few splinters of bone. 
These materials had most evidently been gradually introduced through 
some orifice in the upper surface by the action of rain. I may have 
traversed the fissure for about fifty yards. The true bottom was not visible ; 
for a quantity of loose stones had been cast into it. The part of it where 
the bones were found is now choked up. I should conclude, from the 
description which Mr. Maddock gave me, that the bones, in falling from 
above, lodged upon a ledge of rock; and probably, if the base of the 
fissure were reached, many more would be found there. 
Among these bones were no human bones. I did not see any such that 

had been found in the fissures in the Governraent works, but I saw asling- 
stone, formed of Portland flint, which Lieutenant Home assured me he 
had himself taken from a gully, at a depth of 80 feet from the surface. 
He also told me that he had once in 
his possession a brecciated mass of 
bones, containing among them human 
bones; and that it had been found in 
a gully in making the ditch of the fort, 
but that it had been stolen. 

The explanation given above of the 
cause of the formation of the fissures 
is that which commends itself to the 
intelligent persons engaged upon the 

Govern ment works, and was suggested Fig. 3.—Section of gully, N.W. side of 
to me in the first place by Mr. Home. * Vern Hill. Portland 
Isubjoin asketch of the top of a gully ‘ : 
on the north-west side of the Vern Hill, looking north. 

In this case the gully was evidently once open, though now filled with 
rubble. The beds have sunk about two feet on the east side. 

I remain, Sir, faithfully yours, 
Elmstead, Colchester, June 17th, 1863. ; O. FisHeEr. 

The Portland Ossiferous Fissures. 

Sir,—With reference to Mr. Allen’s letter in your number for last 
month, I beg to say that I do not doubt the truth of his statement, but 
merely the soundness of the inferences drawn therefrom. I presume he is 
aware that in what he says about the “deluge ” and the bones of extinct 
animals he is opposed to some of the most advanced geologists of the pre- 
sent day, in the opinion of whom the idea of a “ universal deluge ” must 
be given up, and who also think that the fossil remains of elephants, rhi- 
noceroses, etc., belonged to species peculiarly adapted to exist in a tem- 
perate and even a comparatively arctic climate, of which the “ Siberian 
mammoth ” and woolly rhinoceros mentioned by Professor Owen, in his 
‘History of British Fossil Mammalia,’ are appropriate examples. Hoping 
you will excuse my thus trespassing on your valuable space, 

I remain, yours truly, 
CHARLES JECKS, JUN. 

Woodlands, Thorpe, near Norwich, June 8, 18638. 



252 THE GEOLOGIST. 

The Portland Ossiferous Fissures. 

Str,—In answer to the objections, which you have made in the last © 
number of the ‘ Geologist,’ to my opinion of the cause of the remains of | 
men and of extinct mammalia being found in fissures of the Portland | 
tock, which fissures do not extend to the surface of the rock, will you allow i 
me to make a few observations ? | 

In the first place, I think there can be no doubt that human and other © 
bones have been thus found. This fact, as I have before stated, is positively _ 
asserted in ‘ Willis’s Current Notes’ for August, 1852, and in an article in 
the ‘ Times’ of the lst of last January; and has been frequently con- 
firmed to me by Captain Manning, of Portland Castle, who has shown me 
the bones of men, of elk, reindeer, elephant, and of other animals which 
were found associated together in fissures, which, he said, did not extend 
to the surface of the rock. Yousay: ‘“ How could there be a fissure 
before the rock was consolidated, and are we to believe that the ele- 
phants, etc., and men too, lived at the bottom of the sea, as they must 
be supposed to have done if we accept Mr. Allen’s theory ?” Butin both 
of my letters, I said that I believed that the human and other bones must 
have been imbedded in the rock before its consolidation, and consequently 
before the existence of any fissures ; and that, therefore, the men and ani- 
mals to whom they belonged must have lived on some other dry land, 
which probably no longer exists. My opinion is, that these fissures were 
gradually formed in the semi-fluid limestone deposit, partly by the human 
and other remains embedded in it and the putrid vapours arising from their 
corrupting bodies, and partly by the contraction of the calcareous deposit 
during the process of its drying. I believe that all the remains were im- 
bedded in the soft limestone at that interchange of land and sea of which 
M. Cuvier speaks in the following words :—‘‘I conclude,” he says, “‘ with 
M. de Luc and M. Dolomieu, that if there be any fact well established in 
geology it is this, that the surface of our globe has suffered a great and 
sudden revolution, the period of which cannot be dated further back than 
five or six thousand years. This revolution has, on one hand, engulfed 
and caused to disappear the countries formerly inhabited by men and the 
animal species at present best known, and, on the other, has laid bare the 
bed of the last ocean, thus converting its channel into the present habita- 
ble earth.” I think, also, that there is the strongest geological proof that 
the remains of extinct, quadrupeds found in caverns in limestone, were im- 
bedded in the limestone before its consolidation, and, consequently, before 
the existence of the caverns themselves ; and that therefore the animals to 
whom they belonged must have previously inhabited some other dry land. 
For there is evidence that many of these caverns have had no mouths 
as none have as yet been discovered, at Oreston, near Plymouth. Dr. 
Buckland, in his ‘ Reliquize Diluviane,’ mentions three of these caverns, 
in which were numerous remains of extinct mammalia, which were only 
discovered by men digging in a quarry for stone for building the Plymouth 
breakwater. He says that these caverns were “discovered by Mr. 
Whidbey in removing the entire mass of a hill of transition limestone, and 
that none of them had any discoverable communication with the surface 
of the earth. In the ‘ Times’ of January 22, 1859, I read a statement 
that “there had recently been discovered in one of the limestone quarries 
at Oreston, the teeth, bones, and other remains of lions, tigers, elephants, 
rhinoceroses, horses, hyznas, and other animals. The cavern from which 
the fossils were extracted was situated in the solid rock in the cliff of a 
quarry. There was no aperture or other indication of its locality. 

{ . 

| . 
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Among the contents is the jaw of an animal of the horse species, in sta- 
lagmite, exceedingly perfect.” The fossils were said to be in the posses- 
sion of Mr. Joseph, mineralogist, of Plymouth. In consequence of read- 
ing this account, I wrote to Mr. Joseph, requesting him to have the kind- 
ness to inform me whether the facts mentioned in the ‘ Times’ were in 
every respect correct. He returned for answer that they were so; and 
said that there was no aperture in the cavern, and that some of the bones 
were imbedded in “‘ compact rock.” It appears from Dr. Buckland’s ‘ Re- 
liquiz Diluviane,’ that almost all, if not all, bone-caverns which have aper- 
tures through which the animals could have passed are situated in the face 
of precipitous cliffs, produced, as Dr. Buckland says, by valleys of denu- 
dation excavated by the retiring waters of a transient inundation. I 
think, therefore, that except for the excavation of these valleys, the ex- 
istence of the caverns would probably have never been known. The 
Kirkdale cave itself, which is full of the remains of immense mammalia, 
was, as Dr. Buckland says, only discovered by men digging in a quarry, 
and thus laying open, to the extent of 30 fect, the cave itself, and forming, 
in the perpendicular face of the quarry, an entrance of 3 feet high and 5 
broad. Dr. Buckland thinks that there may be many similar caverns in 
the neighbourhood of Kirkdale, whose existence can only be discovered 
by “their casual intersection by some artificial operation ;” and he says 
that, ‘‘in these circumstances we see a reason why so few caverns of this 
kind have hitherto been discovered, although it is probable that they are 
very numerous.’ From the fact that few, if any, bone-caverns have been 
discovered with apertures through which animals could have passed, except 
caverns situated in the face of precipitous cliffs, produced, according to 

— Dr. Buckland, by diluvial denudation, it seems to me certain that all bone- 
caverns were only formed by the animal remains imbedded in the limestone 
deposit before its consolidation, and, consequently, that the animals them- 
selves must have originally inhabited some other dry land which may no 
longer exist. Lastly, as almost all the fossil remains of men or animals 
found in caves are buried in loam, which, as Dr. Buckland asserts, was 
carried into the caves by an inundation, it is probable that the same water 

_ which introduced this loam introduced the bones imbedded in it. 
I am, Sir, your obedient servant, 

Tos. D. ALLEN. 
Rectory, North Cerney, Cirencester, June 12, 1863. 

[ How were the bones of men, mammoths, and reindeer separated and deposited only in 
the forming fissures in a semifluid limestone ? The bones of men, mammoths, and reindeer 

_ would have been commingled w?th the shell-fish and other marine remains in the Portland 
rock, if they had existed at that period and were washed into the Portland Sea, Mr. Allen 

had better honestly look at the sections, fissures, and limestones for himself, and get some 
of the human and mammal bones out in the presence of good and able witnesses, as M. de 
Perthes has lately done at Abbeville. It will be a hard matter for him to get the world to 

_ believe iu Oolitic men and mammoths, unless on better authority than ‘ Willis’s Notes’ or a 
stray paragraph in the ‘Times.’ Ossiferous fissures are not rare. They occur in a vast 
number of places, and there is no reason to believe the infilled remains in the Portland 
fissures are a whit more ancient than such remains are usually considered to be. Nothing 
has yet turned up to show that man is not one of the latest-created animals, and as yet 
not the slightest indication has been obtained in any part of the world of the existence of 
human beings in the Jurassic age. Mr. Allen’s theory of the deposition of the extinct 
animals in caves before the caves existed is so ingenious and naive, that we leave it with- 
out comment for the amusement of our readers, for fear our remarks might spoil the joke. 
By the allusion to the Oreston quarries, we presume Mr. Allen wishes to infer that there 
‘Were men in the mountain-limestone age. Are we shortly to be treated to footprints of 
man and works of his architecture and handicraft in the Cambrian slates? Mr. Allen 



-Inust not expect many converts to his geological heresy unless he give us irresistibly con- 
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vincing proofs. We are not willing to close our columns against any expression of opinion, 
however rash or wrong it may at first sight appear,—the wildest might turn out right at 
last ; but we cannot permit any further discussion of these Portland fissures, unless posi- 
tive sections to scale with the position of these mammal bones or some practical details 
are submitted to us—Ep. GEOL. | 

Age of the Trinidad Strata. 

Dear S1rr,—Perhaps you will allow me to make a remark in connection 
with a statement occurring in Mr. Guppy’s paper on the Parian Forma- | 
tion of Trinidad. He mentions sandstones containing a Trigonia, Belem- 
mites, and other fossils belonging to a period represented by a series of 
rocks on the continent of Europe, known as the Neocomian. What I wish 
to suggest is, that it is more than probable that the beds in Trinidad were 
not of Neocomian age, as Mr. Guppy says. Are we to suppose it pro- 
bable, or even possible, that there was no variation of fauna in geological 
periods, and that the occurrence of two or three species of mollusca to- 
gether in different localities, furnishes proof of their existence? Can 
geologists point to certain species of shells, and say, ‘‘ Wherever these 
are found together imbedded, we know the rocks containing them to have 
been contemporaneous” ? 

Suppose the existing fauna of the world to become fossils, where should 
we find species to characterize it? By what two or three species would a 
geologist be able to distinguish the deposit from any that preceded it? 
Would he not be very likely to place the Australian beds as contempo- 
raneous with our Oolites (the absence of Cephalopoda being the only re- 
markable difference) ? and he would most probably, according to the system 
now pursued in geological classification, assign a different period to nearly 
every existing fauna. Geologists are, it seems, too much impressed with 
an idea of “ contemporaneity.” As Professor Huxley said, in his Address 
to the Geological Society, 1862, ‘it would have been very much better 
for geology if so loose and ambiguous a word as ‘ contemporaneous ’ had 
been excluded from her terminology, and if in its stead some term express- 
ing similarity of serial relation, and excluding the notion of time altoge- 
ther, had been employed to denote correspondence in position in two or 
more series of strata.” Professor Huxley proposes to substitute the word 
*‘homotaxis”” as more correct, and avoiding the production of an erroneous 
impression. Edward Forbes was in the habit of asserting that the simi- 
larity of the organic contents of distant formations was primd facie evi- 
dence, not of their similarity, but of their difference of age. It would be 
well if geologists were more attentive to these facts. Many conclusions 
which are now held as undeniable would be shaken from their foundations, 
and geology would have a difficulty removed from her path which must 
sooner or later make itself known. HE. R. LANKEsTER. 

| ee — ee — ee ee Ss ee 
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Remarkable Coal-Plant. 

Srr,—I have lately found in a seam of coal a stem of Sigillaria which 
throws considerable light on the compound character of some of our com-— 
mon Coal-plants, and tends somewhat to simplify a portion of fossil botany. 
The circumference of the specimen is 1 foot 6 inches, and after the removal 

t 
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of acoaly envelope of outer bark, presents the irregularly-ribbed and fur- 
rowed surface, with occasional scars, so often seen on old Sigillarize and 
their main roots. The central axis is cylindrical, and shows on its trans- 
verse section a Medullosa resembling one described by Cotta. The outside 
of this cylinder is striated longitudinally, like a Calamite, and not to be 
distinguished from the Calamites remotus of Brongniart. Next comes a 
eylinder of wedge-shaped bundles of barred vessels, in radiating series, 
parted by spaces resembling medullary rays, in all respects similar to that 
found in Stigmaria, Sigillaria, and Anabathra. Outside of the last, with 
a small interval, is another cylinder composed of vessels not barred, 
arranged in radiating series, and parted by large wedge-shaped bundles of 
vessels running towards the circumference. The structure of this outer 
eylinder is identical with that of Calamodendron, and its exterior has the 
irregularly-ribbed and furrowed appearance previously alluded to. 

Yours truly, 
Epwarp Wittiam Pinney. 

Manchester, June 10th, 1863. 

FOREIGN INTELLIGENCE. 

_ The question of the contemporaneity of man with extinct species of 
animals has again been brought before the Academy of Sciences by a 
at of M. J. Desnoyers, on the 8th ultimo, in which he announced his 
aving met with materials indicating the co-existence of man with the 

Llephas meridionalis, in a deposit in the environs of Chartres, of greater 
age than the drift of the valleys of the Somme and the Seine. These indi- 
cations are kinds of notches or streaks made by the human hand, which he 
has observed on many of the fossil bones of many of the great extinct 
mammals found in that deposit at Saint-Prest,near Chartres. M. Desnoyers 
also notices indications of the same character in bones from other localiiies. 
The conclusions deduced in his paper are—that fossil bones of Elephas 
meridionalis, Rhinoceros leptorhinus, R. Etruscus, Hippopotamus major, 
many of large and small deer, and other species of mammifers charac- 
teristic of the Upper Tertiary or Pliocene strata, discovered in an undis- 
turbed deposit of that geological age, bear numerous and evident traces of 
notchings, scratches, and cuts which are perfectly analogous to those which 
have been observed on the fossil bones of other more recent species, some 
of which, now extinct, accompanied the Elephas primigenius, Rhinoceros 
tichorhinus, Ursus speleus, Hyena spelea, etc., and others still living, such 
as the Reindeer and other deer, the Aurochs, etc., but remains of which 
are found commingled together in ossiferous caverns, in drift-beds, or in 
peat. Like vestiges have been met with on numbers of bones of existing 
species in the excavations for houses, and in Celtic, Celto-Roman, and Saxon 
graves. The marks noted on the fossil bones from the most ancient beds 
appear to have had, for the most part, the same origin as those on the more 

' recent bones, and cannot be, so far as we yet know anything to the con- 
trary, attributed to any other source than the act of man. Other striae, 
finer, rectilinear, and inter-crossing, which are seen also in great number on 
the bones from the Pliocene deposit of the neighbourhood of Chartres and 
from other localities, are analogous to those seen on striated and rolled 
boulders of ancient and modern glaciers. The section at Saint-Prest, una- 
nimously recognized as Upper Tertiary, or Pliocene, and anterior to all the 
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quaternary beds containing remains of Elephas primigenius, yields nu- | 
merous bones of Klephas meridionalis and other of the great kinds of mam- 
malia characteristic of the Pliocene beds. 
From these facts, then, it is possible to conclude with a strong appearance 

of probability, that man inhabited the soil of France before the great and 
first glacial era, contemporaneously with the Elephas meridionalis and the 
other species of fossil mammals of the Val d’ Arno, in Tuscany, which 
are identical with those of Chartres, and which species are Tertiary, and 
more ancient than the EKlephas primigenius found with the relics of man 
in the diluvial beds of valleys and caverns. 

The Saint-Prest bed offers the most ancient example yet given in Europe 
of the vestiges of man with the extinct beasts. It diminishes in no way 
the interest and importance of the Abbeville and Amiens discoveries, but, 
on the contrary, confirms their reality by a new argument, and by totally 
independent observations the evidence recently obtained by M. Boucher 
de Perthes and verified with so much care by the naturalists of England 
and France. 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

Royat Institution oF Great Britaty.—June 5th.—* On the Forms 
of the Stratified Alps of Savoy.” By John Ruskin, Esq., F.G.S. The 
purpose of the discourse was to trace some of the influences which have 
produced the present external forms of the stratified mountains of Savoy, 
ray the probable extent and results of the future operation of such in- 
uences. / 
The subject was arranged under three heads :—I. The Materials of the 

Savoy Alps. II. The Mode of their Formation. III. The Mode of their 
subsequent Sculpture. 

I. Their Materials.—The investigation was limited to those Alps which 
consist, in whole or in part, either of Jura limestone, of Neocomian beds, 
or of the Hippurite limestone, and include no important masses of other 
formations. All these rocks are marine deposits; and the first question to 
be considered with respect to the development of mountains out of them, 
is the kind of change they must undergo in being dried. Whether pro- 
longed through vast periods of time, or hastened by heat and pressure, the 
drying and solidification of such rocks involved their contraction, and 
usually, in consequence, their being traversed throughout by minute fis- 
sures. Under certain conditions of pressure, these fissures take the aspect 
of slaty cleavage; under others, they become irregular cracks, dividing all 
the substance of the stone. If these are not filled, the rock would become 
a mere heap of débris, and be incapable of establishing itself in any bold 
form. ‘This is provided against by a metamorphic action, which either ar- 
ranges the particles of the rock, throughout, in new and more crystalline © 
conditions, or else causes some of them to separate from the rest, to tra- 
verse the body of the rock, and arrange themselves in its fissures; thus 
forming a cement, usually of finer and purer substance than the rest of the 
stone. In either case the action tends continually to the purification and 
segregation of the elements of the stone. The energy of such action de- 
pends on accidental circumstances. First, on the attractions of the com- 
ponent elements among themselves; secondly, on every change of external 
temperature and relation. So that mountains are at different periods in 
different stages of health (so to call it) or disease. We have mountains 
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of a languid temperament, mountains with checked circulations, mountains 
in nervous fevers, mountains in atrophy and decline. 

This change in the structure of existing rocks is traceable through con- 
tinuous gradations, so that a black mud or calcareous slime is impercepti- 
bly modified into a magnificently hard and crystalline substance, enclosing 
nests of beryl, topaz, and sapphire, and veined with gold. But it cannot 
be determined how far, or in what localities, these changes are yet arrested ; 
in the plurality of instances they are evidently yet in progress. It ap- 
pears rational to suppose that as each rock approaches to its perfect type 
the change becomes slower; its perfection being continually neared, but 
never reached ; its change being liable also to interruption or reversal by 
new geological phenomena. In the process of this change, rocks expand 
or contract; and, in portions, their multitudinous fissures give them a duc- 
tility or viscosity like that of glacier-ice on a larger scale. So that many 
formations are best to be conceived as glaciers, or frozen fields of crag, 
whose depth is to be measured in miles instead of fathoms; whose cre- 
vasses are filled with solvent flame, with vapour, with gelatinous flint, or 
with crystallizing elements of mingled natures; the whole mass changing 
its dimensions and flowing into new channels, though by gradations which 
cannot be measured, and in periods of time of which human life forms no 
appreciable unit. 

Il. Formation.—Mountains are to be arranged, with respect to their 
structure, under two great classes—those which are cut out of the beds of 
which they are composed, and those which are formed by the convolution 
or contortion of the beds themselves. The Savoy mountains are chiefly 
of this latter class. When stratified formations are contorted, it is usually 
either by pressure from below, which raises one part of the formation above 
the rest; or by lateral pressure, which reduces the whole formation into a 
‘series of waves. The ascending pressure may be limited in its sphere of 
operation ; the lateral one necessarily affects extensive tracts of country, 
and the eminences it produces vanish only by degrees, like the waves left 
in the wake of a ship. The Savoy mountains have undergone both these 
kinds of violence in very complex modes and at different periods, so that 
it becomes almost impossible to trace separately and completely the opera- 
tion of any given force at a given point. 

The speaker’s intention was to have analysed, as far as possible, the ac- 
tion of the forming forces in one wave of simple elevation, the Mont Sa- 
léve ; and in another of lateral compression, the Mont Brezon: but the 
investigation of the Mont Saléve had presented unexpected difficulty. Its 
facade had been always considered to be formed by vertical beds, raised 
into that position during the Tertiary periods; Mr. Ruskin’s investigations 
had, on the contrary, led him to conclude that the appearance of vertical 
beds was owing to a peculiarly sharp and distinct cleavage, at right angles 
with the beds, but nearly parallel to their strike, elsewhere similarly mani- 
fested in the Jurassic series of Savoy, and showing itself on the fronts of 
most of the precipices formed of that rock. The attention of geologists 
was invited to the determination of this question. 

The compressed wave of the Brezon, more complex in arrangement, was 
more clearly defined. A section of it was given, showing the reversed po- 
sition of the Hippurite limestone in the summit and lower precipices. This 
limestone-wave was shown to be one of a great series, running parallel 
with the Alps, and constituting an undulatory district, chiefly composed of 
chalk beds, separated from the higher limestone-district of the Jura and 
Lias by a long trench or moat, filled with members of the Tertiary series— 
chiefly nummulite limestones and flysch. This trench might be followed 
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from Faverges, at the head of the Lake of Annecy, across Savoy. It sepa- 
rated Mont Vergi from the Mont Dorons, and the Dent d’Oche from the 
Dent du Midi; then entered Switzerland, separating the Moleson from 
the Diablerets ; passed on through the districts of Thun and Brientz, and, 
dividing itself into two, caused the zigzagged form of the Lake of Lucerne. 
The principal branch then passed between the high Sentis and the Glar- 
nisch, and broke into confusion in the Tyrol. On the north side of this 
trench the chalk beds were often vertical, or cast into repeated folds, of 
which the escarpments were mostly turned away from the Alps; but on 
the south side of the trench, the Jurassic, Triassic, and Carboniferous beds, 
though much distorted, showed a prevailing tendency to lean towards the 
Alps, and turn their escarpments to the central chain. 

Both these systems of mountains are intersected by transverse valleys, 
owing their origin, in the first instance, to a series of transverse curvilinear 
fractures, which affect the forms even of every minor ridge, and produce 
its principal ravines and boldest rocks, even where no distinctly-excavated 
valleys exist. Thus, the Mont Vergi and the Aiguilles of Salouvre are 
only fragmentary remains of a range of horizontal beds, once continuous, 
but broken by this transverse system of curvilinear cleavage, and worn or 
weathered into separate summits. 

The means of this ultimate sculpture or weathering were lastly to be 
considered. 

III. Sculpture.—The final reductions of mountain form are owing either 
to disintegration, or to the action of water, in the condition of rain, rivers, 
or ice; aided by frost and other circumstances of temperature and at- 
mosphere. 

All important existing forms are owing to disintegration or the action 
of water. That of ice had been curiously overrated. As an instrument 
of sculpture, ice is much less powerful than water; the apparently ener- 
getic effects of it being merely the exponents of disintegration. A glacier 
did not produce its moraine, but sustained and exposed the fragments 
which fell on its surface, pulverizing these by keeping them in motion, but 
producing very unimportant effects on the rock below ; the roundings and 
striation produced by ice were superficial; while a torrent penetrated into 
every angle and cranny, undermining and wearing continually, and carry- 
ing stones, at the lowest estimate, six hundred thousand times as fast as 
the glacier. Had the quantity of rain which has fallen on Mont Blanc in 
the form of snow (and descended in the ravines as ice) fallen as rain, and 
descended in torrents, the ravines would have been much deeper than they 
are now, and the glacier may so far be considered as exercising a protective 
influence. But its power of carriage is unlimited, and when masses of 
earth or rock are once loosened, the glacier carries them away, and exposes 
fresh surfaces. Generally, the work of water and ice is in mountain sur- 
gery like that of lancet and sponge—one for incision, the other for ablu- 
tion. No excavation by ice was possible on a large scale, any more than 
by a stream of honey; and its various actions, with their limitations, were 
only to be understood by keeping always clearly in view the great law of 
its motion as a viscous substance, determined by Professor James Forbes. 

The existing forms of the Alps are, therefore, traceable chiefly to denu- 
dation as they rose from the sea, followed by more or less violent aqueous 
action, partly arrested during the glacial perieds, while the produced di- - 
luvium was carried away into the valley of the Rhine or into the North 
Sea. One very important result of denudation had not yet been sufficient] 
regarded ; namely, that when portions of a thick bed (as the Rudisten- 
kalk) had been entirely removed, the weight of the remaining masses, 
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pressing unequally on the inferior beds, would, when these were soft (as 
the Neocomian marls), press them up into arched conditions, like those of 
the floors of coal-mines in what the miners called “creeps.” Many ano- 
malous positions of the beds of Spatangen-kalk in the district of the Lake 
of Annecy were in all probability owing to this cause: they might be 
studied advantageously in the sloping base of the great Rochers de Lanfon, 
which, disintegrating in curved, nearly vertical flakes, each a thousand feet 
in height, were nevertheless a mere outlying remnant of the great hori- 
zontal formation of the Parmelan, and formed, like it, of very thin hori- 
zontal beds of Rudisten-kalk, imposed on shaly masses of Neocomian, 
modified by their pressure. More complex forms of harder rock were 
wrought by the streams and rains into fantastic outlines; and the trans- 
verse gorges were cut deep where they had been first traced by fault or 
distortion. The analysis of this aqueous action would alone require a series 
of discourses ; but the sum of the facts was that the best and most interest- 
ing portions of the mountains were just those which were finally left, the 
centres and joints as it were of the Alpine anatomy. Immeasurable periods 
of time would be required to wear these away; and to all appearances, 
during the process of their destruction, others were rising to take their 
place, and forms of perhaps far more nobly organized mountain would 
witness the collateral progress of humanity. 
Mawncuester Screntiric StupEnts’ AssociaTtion.—The Association 

originated in the latter part of 1861, by the efforts of a few ardent lovers 
of science, who, stimulated by the recollection of the great pleasure they 
had derived from attending the sectional meetings of the British Asso- 
ciation on the occasion of its visit to Manchester, conceived the project 
of organizing in that city a permanent association, to enable students to 
meet frequently for the oc of scientific topics, and to afford them 
opportunities of frequent intercourse. The institution numbers some seventy 
members or more, and during the two sessions of last year, thirty lectures 
were delivered and five conversaziones held, one of which latter was geolo- 
gical. Amongst the lectures were the following geological topics :—*‘ The 
Coal Formation and its Fossils,” by Mr. G. Butterworth; ‘“ The Chemistry 
of Coal,” by Mr. James Richards; “On Voleanie Action,” by Mr. T. 
Moss; “Geological Traces of Primeval Man,” by Mr. W. C. Unwin; 
“Tron,” by Mr. R. Drew; “The Chalk Formation,” by Mr. S. Shirley ; 
“On Vertebrate Life—its History and Peculiarities,” by Mr. G. D. Hatton; 
“On Gold,” by Mr. R. Drew. During the present year the geological 
lectures have been ‘ The Hypozoic Rocks,” by Mr. Richard Smith; “ The 
Lowest Fossiliferous Rocks of England,” by Mr. Samuel Shirley; “ The 
Devonian System,” by Mr. George D. Hatton; ‘The Flora of the Coal- 
Measures,” by Mr. William Grindon; “Ice as an Agent of Geological 
Change,” by Mr. F. Carulla; “ Fossil Saurians,” by Mr. E. Butterworth. 
Excursions have also been made; amongst them, visits to the collieries of 
Worsley and Pendleton, and to the copper and lead mines at Alderley. 
Ricumonp Mecuanics’ Institute.—Mr. 8. W. North, of York, has 

lectured on the antiquity of man. The title of his lecture was, “‘ Has not 
Man existed a hundred thousand years?” The now, to geologists, fami- 
liar topics were treated with lucidity and perspicuity, the lecturer agreeing 
in the recognized conclusions of the high antiquity of the human race, and 
the evidences of the fossil flint-implements which, as ‘‘ works of his hands,” 
he considers speak in unmistakable terms of man’s presence, and serve to 
tell, not only of his existence, but something of his history.” 

Gegotocists’ AssocraTion.—On the 20th ult. a number of the members 
of this association assembled at Kew Gardens, where, under the guidance 
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of Professors Tennant and Morris, they inspected minutely the various 
plants that have an interest for geologists; particularly the magnificent col- 
lection of ferns, in connection with the fossil ferns of the coal-measures. 
The plants that characterize the Oolitic and Tertiary beds were also illus- 
trated with reference to modern groups. On the 24th ult. the Association 
made an excursion to Herne Bay and Reculver, where the most competent 
of the members delivered field lectures on some of the Secondary and 
Tertiary formations exposed on the coast between those places. 

Cotteswotp Nartvuratists’ Firtp Crus.— A most interesting and nu- fy’ 
merously attended meeting of this Club took place on 27th May, at Bown- 
hill, Woodchester, where, by the permission of William Leigh, Esq., the — 
proprietor of the estate, a tumulus was opened, under the superintendence 
of Mr. E. Witchell and Dr. Payne, of Stroud. On leaving the barrow, Mr. 
Samuel 8. Marling, of Stanley Park, invited the Club to luncheon. From 
this point the President and Secretary proceeded, under the guidance of 
Mr. Witcheil, to a neighbouring brick-kiln, to examine the fullers’-earth ; 
thence to Penwood Quarry, where the bastard freestone is laid open to a 
depth of twenty-five feet, wpon which rests the lower trigonia bed with its 
characteristic fossils; and onwards to a freshwater formation, exposed 
during the excavation of a reservoir on the side of the hill, at a consider- 
able elevation above the town. From the organic contents it was presumed 
to represent the bottom of a small hill-lake, of which the margin towards 
the vale has long been swept away. The shells found in it comprise the 
same species which are constantly found in the tufaceous accumulations of 
the district, and which still inhabit it—Cyclostoma elegans, Helix rotun- 
data, H. umbilicata, Pupa umbilicata, Zua lubrica, Azeca tridens, and 
Carychium minimum, as land-shells; Valvata piscinalis, Lymneus trun- 
catulus, and two or three species of Pisidium, as water-shells. The Rev. 
S. Lysons, availing himself of the presence of Dr. Thurnham, and Mr. 
Cunnington, of Devizes, Mr. D. Nash, and other ethnologists from Chel- 
tenham, submitted for examination four skulls exhumed by him from the 
tumulus recently opened at Rodmarton. After dinner at the George Hotel, 
several gentlemen took part in a long and animated discussion on the 
events of the day, and upon the views expressed in a paper, by Captain Bell, 
“on the rough unhewn Stones of Cromlechs, Circles, and Chambered Tu- 
muli,” in which he inclined to the opinion that no tools were used upon 
them from superstitious motives, or reverential feelings due to the wide 
diffusion of the divine command repeatedly referred to in the Scriptures, 
where altars are especially mentioned as of unhewn stone.* He argued that 
the tool-marks were not absent from want of skill on the part of the mound- 
formers, as a knowledge of the powers of the lever, and the construction 
of sledges upon which ponderous masses were probably removed, implied 
familiarity with tools of various descriptions. Mr. D. Nash doubted whe- 
ther iron had not been used, and believed that the stones uncovered to- 
day, if not hewn, had been shaped to fit them for the purpose to which they 
were applied. He did not assign to the barrows of this district the high 
antiquity attributed to them by many antiquaries, and thought that our 
knowledge of the race by whom they were constructed had become more 
confused, instead of more clear, by recent discoveries. He thought that 
the majority of them were of a period subsequent to that of the Roman 
dominion in Britain, and that they were the work of a people which had 
derived the civilization to which it had attained from the Romans, and 
were therefore of Romano- British origin. 

* T have long thought it possible that some of these unhewn stone monuments may 
be relics of perhaps even the flint-implement men, or, at any rate, a very early race; 
and have more than once published the idea.— Ep. Gro, 
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Mr. Cunnington exhibited a beautifully-finished flint celt or adze, nine 
and a half inches long by three wide at the edge, which had been found, 
with others, during the present year, at Crudwell, near Malmesbury. 
A letter was read from Professor Buckman, accompanied by a geological 

section, announcing the discovery in Cirencester of a patch of Cornbrash, 
proving that, as its environs consist of Forest marble and Great Oolite, the 
town itself is situated ina valley ofdepression. A letter of thanks from the 
Geological Society for the contribution to its library of the “ Proceedings” 
of the Club was then read, as was also an invitation to meet the Malvern 
Club at Dudley, on the 18th of June, from the newly-established Severn 
Valley Naturalists’ Field Club, whose head-quarters are at Bridgnorth. 

The proceedings terminated with a paper by the Rev. 8. Lysons, on the 
* Names of Places in Gloucestershire.” 
Mancuester Groitocicat Socrery.—Marech 31st.—A very important 

38 was read by Mr. Joseph Dickinson, the President, “‘On the Coal- 
trata of Lancashire.” 
In the first volume of the Transactions of this Society there are papers 

* On the Geology of Manchester and its Vicinity,” and “On the Geology 
of the Lancashire and Cheshire Coal-Fields,’ by Mr. Binney. These 
papers were given about 24 years ago; but although so many years have 
elapsed since they were written, Mr. Dickens testified to the accuracy which 

characterizes most of the information they contain. The author’s purpose 
in his present paper was to give an account of the whole subject, and, in 
doing so, to “ Tell not as new what everybody knows,” but, whilst fully ac- 
knowledging former authorities, to supply required corrections, together 
with additional matter of his own. 

The base of the Lancashire coal-formation rests upon the mountain lime- 
stone, which is seen cropping out near Clitheroe; within no part of the area 
of the coal-field, however, are the lower measures so much exposed as to 
exhibit the limestone. It is covered by a very thick deposit of shales and 
grit, the thickness of which has never yet been correctly ascertained, but 
probably thicker than at any other part in England. 

At the boundary between Lancashire and Cheshire the lowest workable 
-eoal-seams crop out at Mossley, near Staleybridge ; they then skirt round 
near the eastern boundary of Lancashire, passing at certain places into 
Yorkshire (where sometimes, without having cropped out, they dip away 
again in the opposite direction, and become overlaid by the whole of the 
| Yorkshire coal-field), through to Littleboro’; thence midway between 
Bacup and Todmorden, passing near the Portsmouth station on the railway 
between Todmorden and Burnley ; then gradually curving a little to the 
west, including the Worsthorn quarries, and so on nearly to Colne ; thence 
turning in a westerly and south-westerly direction, along Padiham Heights, 
through Simondstone and Read, where the crop becomes very steep, dip- 
ping almost at an angle of 45°; then, leaving Blackburn outside, they pass 
through Oswaldtwistle to Eccleshill, Over Darwen, across to Chorley, 
round by Welsh Whittle, Heskin, and thence to Latham Park and Blague- 
gate ; then southward, keeping a little to the west of St. Helens. On the 
south side the coal strata are overlaid by the Red Rock, or New Red Sand- 
stone, Permian, ete. 

The line thus given forms nearly half a basin, and throughout the entire 
length the general inclination of the strata is inwards to a centre,—the 
inclination or dip being very much varied by the different faults with 
which the basin is divided, from nearly level to an angle of 45°. 

The coal-measures included in this Lancashire field have heen divided 
into three series, namely,—the lower, or Gannister, the middle, and the 
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upper series. Asa general rule, it is said that the lower, or Gannister 
series, contains some of the best coking coals. It also contains the finest 
flags and tile stones. It is the principal earth for making firebricks. 
There are plenty of similar earths in the middle and upper series ; but it 
would seem that those in the lower series produce bricks which stand greater 
heat. Like the coals of the lower series, those of the lower portion of the 
middle series are chiefly good coking coals; and at the top, or upper por- 
tion, swift or hot-burning coals are produced. The coals of the upper 
series are nearly all hot swift-burning coals. Cannel or Parrot coal is 
found in each of the three series, but the best is in the middle series. | 

Commencing at Mossley, near Ashton-under-Lyne, the following section | 
of the lowest coals is met with :— 
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The lowest of these three coals lies at a distance of about 326 yards below 
the Gannister coal. The principal, or 1 foot 9 inch bed, is the one which 
is being worked at the Victoria Coiliery, at Mossley. The three seams 
retain their character southwards to Early Bank, in Cheshire; but north- 
wards they do so for a short distance only, and, except in that immediate 
neighbourhood, there is no place in Lancashire where coal-seams are so fully 
developed so low down in the coal-field. 
A general section of the principal coal-seams of the lower series near 

Hartshead is as follows :— 
yds. ft. in 
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And then the upper, or one-foot five-inch coal, given on the preceding 
section, at Mossley. 

At Crompton, near Oldham, the lower foot coal is called the half-yard 
mine, and the Gannister coal is still called the “mountain mine.” The “pee 
foot and the 40-yards coal are also still known by the same names. The 
upper foot coal has there a large number of round nodules both in it and 
upon it, and also a very large number of fossils, generally Gonidtites and 
Avicula-pectens. 

At Bamford and Ashworth, the 40-yards coal still retains its name, and 
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eer is another coal, called the ‘“‘bassey mine,” lying about 30 yards 
above it. 
At Birchinley, near Rochdale, the coals still retain the same names, and 
also at Dearnley and Cleggswood. Passing on through Whitworth and 
_ Wardle to Bacup, the 40-yards mine takes the name of the little or top, or 
half-yard mine. At Whitworth, Wardle, etc., portions of the Gannister 
coal, where it originally crop~ed out all round some of the hills, have been 
entirely worked out, and small workings are commenced on the lower foot- 
mine. The Gannister coal at Bacup is called the yard, or main coal; the 
lower foot and the sand-rock mines still retaining their names. 
Up to this point there is no difficulty whatever in following the order in 

which these coals lie. The strata follow each other with surprising regu- 
larity, seldom varying more than 10 yards in thickness between the same 
coal-seams. 

About a mile and a half to the north-east of Bacup one of the large faults 
passes in a north-westerly direction, causing some alteration, and at the 
opposite side of that the principal coal of the Gannister series is known at 
Cliviger and all round the northern part to Colne as the “ mountain four 
feet,” and it is there generally accompanied by an unusually large number 
of very fine specimens of Goniatites and other fossil remains. 

Returning to the south-west side of the large fault, between Bacup and 
Cliviger, the Gannister coal, which was at Bacup 4 feet thick, becomes much 
thinner in a westerly direction. 

At Over Darwen the Gannister coal is called the “lower,” “70 yards,” or 
“half-yard” bed. The principal seam above it is there known as the “ yard 
coal,” which, together with the “little coal’’ above it, corresponds with the 
“40-yards” seam. The flag and tile-rock of Darwen lies about 40 yards 
above the “‘yard coal.” The strata, about 10 yards in thickness, which se- 
arate the “little coal” from the ‘‘ yard coal,” at Darwen, gradually thin out 

in the direction of Hoddlesden. At the old Hoddlesden Colliery the two 
seams were found gradually approaching each other until they came so near 
as to be worked together ; and now, where they are being worked, there is 
only a division of black earth between, the rock being entirely nipped out. 
They continue together as one seam for some distance, but ultimately the 
divide out again, and at Belthorn the upper part is called the “ half-yard,” 
and the lower the “little coal.” At Brookside and Duckworth Hall they 

ain lie together, and are called the ‘‘ Poor Robin” bed. At Chorley, and 
so at Heath Charnock, the corresponding coals are known as the ‘‘little”’ 

and the “higher mountain.”” At many of those places this “little” coal has 
a rock floor, which has often been mistaken for the true Gannister. 

The total thickness of the strata between the Gannister coal and the 
Arley mine is, at Oldham, about 300 yards. At Simpson Clough it seems 
to be thinner than at any other point, being only about 253 yards. At 
Clayton, the distance is about 308 yards from the Arley to the Gannister. 

_ Adding to this the total thickness of strata in which coal-seams are found 
_ below the Gannister, namely, 326 yards, as shown at Mossley and Harts- 

head, gives a total thickness of about 625 yards of coal-bearing strata in 
the lower or Gannister series alone. 

The middle series, from the Arley mine to the Worsley four-feet, is about 
975 yards in thickness. The upper series, above the Worsley four-feet, 
has been proved at Patricroft to a thickness of 390 yards, but this is not 
the whole of it, and including the measures at Clayton, near Manchester, 
it is about 550 yards in thickness. The total thickness of coal-measures 
in the upper, middle, and lower series, to the lowest coal-seam, is therefore 
about 2150 yards, exclusive of the grits and limestone shales below. 
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In the middle series there are a large number of seams, and the field is 
divided into many divisions by main faults—the largest extending to a 
thousand yards of vertical displacement or throw. 

The part known as the Burnley coal-field is not a detached portion, as 
is sometimes supposed and Jaid down on maps, but is connected with the 
main field by the lower strata up to the Gannister coal. The southern 
boundary, of what may still for convenience be termed the Burnley coal- 
field, is a remarkable fault, which runs nearly due east and west instead of 
north-west, like nearly all the other principal faults. At the eastern end this 
fault crosses the valley between Calder Head and Holme; it then passes 
Thieveley, where it has been worked for lead ore; then on to Burnt Hills, 
near Clawe Bridge, where lead ore has also been found in it, and also at 
Cupola, a name derived from the furnace formerly used for smelting the 
ore which was then worked. The fault then continues westwards through 
the town of Church to the south of Rishton. For the most part of its 
course it consists of two faults, which are sometimes near together and 
sometimes run from 500 to 700 yards apart. The northern one is a down- 
throw to the south of about 70 yards, and the southern one a downthrow 
to the north of about 250 yards, forming a trough or deep belt between. 
The two faults taken together may be looked upon as a great anticlinal 
division. The strata on the south side dip for the most part at a slight 
angle southwards into the main coal-field; and on the north side they dip 
to the north, forming the Burnley coal-field. 

The contour of the Burnley coal-field forms nearly half a basin. The 
north-western outcrop is very steep, the dip being nearly at an angle of 
45°, and is called the ‘‘rearers.” Like other parts of the Lancashire coal- 
field, the Burnley basin is divided by large faults, most of which have a 
direction 35° west of true north. By these faults it is divided into six se- 
parate main divisions, in each of which the Arley four-feet coal has been 
found near the centre. 

In the Altham basin, the Hapton basin, and in the Habergham basin, 
the Arley mine is worked. 

In the fifth, or Burnley basin of the Burnley coal-field, the Arley mine 
extends over a large area. It is there where the greatest depth of strata 
in the Burnley basin are found. 

Sixth, and last, is the Marsden basin, where the Arley mine is also 
worked. This basin extends to near Colne, where the mountain four-feet 
is now being worked. The bedding of the strata in these six divisions of 
the Burnley ccal-field is more laminated, or flaggy, than at most other 
parts of the Lancashire coal-field. 

At Clayton and Bradford, on the east side of the city of Manchester, the — 
coal strata are apparently surrounded by “red rock,” which disconnects — 
the upper coal-seams from those at Pendleton and other places. 

At Patricroft, and Bedford, near Leigh, thin limestones are also met 
with ; but they are not stratified with the coal-measures, and are classed 
with ‘“red-rock ’ (Permian) strata, which here overlie the coal-measures. 

The paper is illustrated by a remarkably fine section of the beds, more 
than 6 feet in length, giving the name and thickness of every stratum and 
seam. 

Another paper was read “ On some horses’ teeth, and a supposed worked 
flint found in the drift at Barrowford, near Burnley,” by Mr. J. Whitaker. 
In the wider parts of the valley the Boulder clay is covered by three or 
four yards of gravel, on the top of which lies sand about two feet thick, 
covered by three feet of fine sandy soil, the whole resting on the millstone- 
grit series of rocks. The teeth were found during the cutting of a trench 
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across the widest part of the valley, and were embedded in the gravel, six 
feet below the surface. They belong to the genus Hquus. The flint was 
picked out from amongst the materials thrown out of the trench. 

Geotocicat Sociery.— May 20th, 1863.—1. “ Further Observations on 
the Devonian Plants of Maine, Gaspé, and New York.” By J. W. 
Dawson, LL.D., F.R.S., F.G.S. 

Since the preparation of his paper on the Devonian Flora of North- 
Eastern America, published in the Society’s Journal, vol. xviii. pp. 296 
et seq., the author has been enabled to explore more thoroughly than be- 
fore the plant-bearing beds of Perry,in Maine, Gaspé,and NewYork. The 
results of these further explorations, together with descriptions of the new 
species of plants discovered, were given in this paper; as also were some 
new and important facts respecting the distribution of the Devonian rocks 
of the State of New York, which give to several of the plants from that 
“ae a somewhat older geological position than that heretofore assigned 
to them. 

2. “* Notice of a New Species of Dendrerpeton, and of the Dermal Cover- 
ings of certain Carboniferous Reptiles.” By J. W. Dawson, LL.D., F.R.S. 

This paper referred to new facts ascertained in the course of a re-exami- 
nation of the remains of reptiles from the Coal-formation of Nova Scotia, 
and first to the characters of a new and smaller species of Dendrerpeton, 
for which Dr. Dawson proposed the name of D. Oweni. The author then 
described the remains of skin and horny scales which he had lately dis- 
covered, and which he supposed to belong to Dendrerpeton Oweni, Hylo- 
nomus Wymani, and H. Lyelli. He also gave restorations of these ani- 
mals, according to what he regarded as the more probable arrangement of 
the parts; and, after expressing his belief that Hylonomus may have 
Lacertian affinities, he stated that should they prove to be really Batra- 
chian, a new Order must be created for their reception, many of the 

| anil of which would coincide with those of the humbler tribes of 
izards. 

3. “ On the Upper Old Red Sandstone and the Upper Devonian Rocks.” 
By J. W. Salter, Esq., F.G.S., A.L.S. 

The conclusions arrived at by Mr. Salter were based upon certain sec- 
tions in Pembrokeshire, Devonshire, and the North and South of Ireland, 
which he described in full, and compared with one another as well as with 
the Upper Devonian of the Continent and America, giving lists of fossils 
from the English localities. The sections in Devonshire and South Ire- 
land were contrasted with those in Pembrokeshire and North Ireland ; 
and it was shown that, although the physical features in the two cases 
very nearly correspond, the Marwood series is constant, and the Pilton 
group of the former districts is a series unknown in Pembrokeshire, or 
only represented by beds, a few feet thick, at the base of the Carboniferous 
slate. The author endeavoured further to prove the intercalation of 
marine beds in the Upper Old Red Sandstone, and, by the fossils, the cor- 
relation of the Marwood group of Devonshire with the uppermost part of 
that series. He stated his belief in Sir R. I. Murchison’s suggestion, that 
the Caithness Flags belong to the Middle, and the Cephalaspis Beds of 
Scotland to the Lower Old Red, which divisions he considered equivalent 
to the Middle and Lower Devonian respectively ; and concluded by assign- 
ing the Tilestones (or Ledbury shales) to the Lowest Devonian. 

June 3rd.—‘‘ On the Section at Moulin-Quignon, and on the peculiar 
character of some of the Flint Implements found there.” By J. Prest- 
wich, Esq., F.R.S., F.G.S. 
The recent discovery of a human jaw and of flint implements of a pecu- 
FOL, VI. 2M 
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liar type and fresh appearance at Moulin-Quignon has led to questions 
having been lately raised as to the age of the gravel-beds, and the antiquity — 
of these remains. Mr. Prestwich showed how conflicting had been the 
evidence in support of the views formerly entertained, and dwelt upon the 
appearances which had raised the doubts as to the genuineness of certain 
implements and the fossil nature of the jaw. He also gave a résumé of 
the proceedings of the conference lately held at Paris and Abbeville, and 
remarked that the intrinsic evidence appeared to prove the spurious nature 
of the objects, while the evidence derived from the study of the beds had 
led to the opposite conclusion. 

The author then showed that, from the physical configuration of the dis- 
trict, corroborated by the presence of extinct mammalia distinctly of con- . 
temporaneous age, the modern age assigned to these beds by some geolo- 
gists could not be maintained ; and that, from the occurrence of freshwater 
shells in both the high- and low-level gravels, their formation must have 
been due to river-action, and not to a wave of translation or other modifi- 
cation of marine action. ; 

Mr. Prestwich concluded by stating that, whatever may be the conclu- 
sions drawn from the jaw and the flint-implements, the age of the deposits 
is to him perfectly well determined as being of the early quaternary or 
post-pliocene period, older than the Menchecourt gravels, and anterior to 
the excavation of the valley of the Somme; and as some flint-implements, 
the genuineness of which is not doubted, have been found in these depo- 
sits, the question of the antiquity of man will not be affected, whatever 
the conclusions arrived at with regard to certain others. 

The following specimens were presented :— 
Cretaceous fossils from Ras Fartak, on the south-east coast of Arabia; 

fossils from the Somali Mountains, collected by Messrs. Burton and 
Speke ; fossils from the north bank of the river Nerbudda; and Tertiary 
fossils from Travancore, by Dr. H. J. Carter, F.R.S; fossils from the 
Valley of Kelat, by Dr. Cook, of H.M. Bombay Army. 

NOTES AND QUERIES. 

New OssiFrerovs Cavern.—Sir Lawrance Palk, Bart., M.P., has placed 
a limestone cavern, recently discovered on his-property at Torquay, under 
the care of Mr. Pengelly, who has undertaken to explore it. ‘ 

[Bones are numerous, and the highest interest will undoubtedly attach to the results | 
of the exploration in Mr. Pengelly’s able hands.—Ep. Grot.] 

Roots or LreprpopENDRoN.—At page 107 of the April number of the 
‘Geologist’ for the year 1861, which has just fallen into my hands, itis | 
there stated by Mr. Salter, in his lecture on Coal, that he believes Halonia 
to be the root of Lepidodendron. I have had in my possession for about 
three years a good specimen of Lepidodendron, with roots of Halonia — 
attached, which puts the matter beyond a doubt. It may also be pleasing 
to those geologists to inform them that I shall take an especial interest in 
showing it.—JamEs WILD. 

Pleasant Spring, Red Tan Nook, Oldham, May 30th, 1863. 

THe Reprites oF THE CuatKk.—The reptiles of the Chalk, although — 
itl are not so abundant or so varied in that formation as reptilia are 
both in forms and numbers in the Liassic and Oolitic beds, nor so grand, 





PLATE XIV. 

DOLICHOSAURUS LONGICOLLIS. 

From the Lower Chaik of Burham, Kent. 

{In the Collection of Mrs. Smith, of Tunbridge Welis.] 

S.J. Mackie de}. 
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perhaps, as those of the Wealden age, are nevertheless an extraordinary 
class amongst the fossils of that later period. 

Of Chelonians, we have the beautifully-preserved Chelone Benstedi, ex- 
hibiting the whole of the carapace and a considerable portion of the plas- 
tron ; but although we have the body, nobody, as far as I know, has ever 
found the head of this or any other Chalk-turtle. As we may infer that 
turtles in those times were not headless, we may hope that collectors in 
Chalk districts will use their endeavours to find some of the heads our 
Chalk-turtles have lost. 

Besides the Chelone Benstedi, there have been found in the Chalk, por- 
tions of the large species of turtle recorded by Camper as occurring in the 

' Maestricht beds,—the Chelone Camperi of Owen. Indeterminate frag- 
ments of other species have been also noted in Professor Owen’s ‘ Me- 
moir.’ 

Of the Lacertilia, we have from the Lower Chalk of Cambridge, Maid- 
stone, and Northfleet, the Raphiosaurus subulidens (R. lucius of Dixon) ; 
the Coniosaurus crassidens, from Clayton, Worthing, and Charing, and the 
railway cutting between Brighton aud Lewes; the Dolichosaurus longi- 
collis, from Burham, a strange, small, wonderfully long, thin form, of which 
only one specimen is known, one head and upper moiety being in the col- 
lection of Mrs. Smith, of Tunbridge Wells, and a second portion, contain- 
ing the posterior, abdominal, and sacral vertebre, with portions of the 
hinder limbs, in the collection of Sir Philip Egerton. 

Then of the swimming lizards we have the great Mosasaurus, some spe- 
cies attaining a length of 25 feet, a genus made ever famous by the Canon 
Goddin’s specimen, captured by the French at the siege of Maestricht. 
The British chalk-beds have yielded various portions of MW. gracilis, chiefly 
from Sussex and Kent. Another mosasauroid form, the Leiodon anceps, 
has been found in a chalk-pit in Essex and in the Brighton railway-cutting 
near Lewes. 

Of crocodiles, the English chalk-—for it is of this English chalk we are 
now solely speaking—has yielded Polyptychodon interruptus in the Chalk- 
marl; P. continuus, Lower Chalk; Plesiosaurus Bernardi in the Lower 
Chalk of Dover; P. constrictus, from Steyning, in Sussex; and some 
other remains, possibly of other species, in the Chalk of Kent and Sussex ; 
Ichthyosaurus campylodon, from the cuttings in the Grey Chalk for the 
Dover Railway, and from the Upper Greensand of Cambridge. 

Of the strange Order Pterosauria, or winged reptiles, abundant remains 
have been found in the Kentish chalk, chiefly at Burham, on the hillside 
of the Medway valley. The nature of these remains was first established 
by Dr. Bowerbank, for previously they had been more or less doubtfully 
assigned to birds. A large fossil wing-bone of Pterodactylus giganteus, 
from the Middle Chalk of that locality,—sometimes erroneously referred 
to as that of an albatross,—was figured, in 1845, in the Proceedings of 
the Geological Society by him ; and in the same paper, characteristic jaws 
and teeth, and various bones of other species were briefly noticed. 

The expanse of wing of this Pterodactyle was estimated, from the pro- 
portions of Goldfuss’ P. crassirostris, at least 9 feet. Another gigantic 
flying reptile, P. Cuvieri, was exhibited by the same geologist before the 
Zoological Society in 1851. ‘The specimen was a portion of jaw without 
any traces of nasal perforations, 7 inches in length ; and Professor Owen 
estimates the entire skull at close upon 25 feet in length. The P. coni- 
rostris of Owen, in Dixon’s ‘ Geology of Sussex,’ is a synonym of Bower- 
bank’s P. giganteus. Another species, from the Middle Challf of Kent, 
also in Dr. Bowerbank’s collection, has been described by Professor Owen, 
— P. compressirostris. 
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The great Dinosaurian lizards have not been met with higher than the 
Greensand beds,—unless a large undetermined bone in the Folkestone 
Town Collection, collected by the author, should prove to belong to some 
great Iguanodon. 

To these notes which we have made in the hope of drawing the atten- 
tion of collectors, at this genial season, and of gathering information of 
new or unrecorded specimens, in private cabinets and local museums, we 
may usefully add a record of the specimens in the British Museum. These 
are in the table-cases :—Femur of Trionyx ?, from the Chalk of Rochester, 
collected by Mr. Bensted (and figured in ‘ Geologist,’ Vol. V. p. 296) ; 
two large teeth of Polyptychodon ?, with fragments of cellular bone, from 
the Grey Chalk of Dover?; jaws, loose teeth, humerus, vertebre, wing, - 
and bones of Pterodactyles, from Upper Greensand of Cambridge ; and a por- 
tion of very large wing-bone of Pterodactyle, from the Gault of Folkestone ; 
beaks and other bones of Chelone altimentum, Chelone depressimentum, and 
possibly of other Chelonians, from the Upper Greensand of Cambridge ; very 
fragmentary tooth, without the enamel, of perhaps Pliosaurus ?, from the 
Lower Chalk of Sussex (Mantell Collection) ; teeth of species of Plesio- 
saurus, from the White Chalk of Southerham, Sussex, and the Wealden of 
Tilgate Forest ; teeth of Ichthyosaurus campylodon, from the Chalk of 
Islesham, and Lower Grey Chalk of Dover; also some from the Gault of 
Folkestone, and Upper Greensand of Cambridge, from which last deposit 
are also some worn vertebre; teeth of Polyptychodon interruptus, from 
the Sussex White Chalk (Dixon Collection), the White Chalk of Rochester, 
Kent ; from Steyning, in Sussex (Mantell Collection) ; (? sp.) two specimens 
in hard chalk, from Kent (Taylor Collection) ; (? sp.) from the Folkestone 
Gault ; and numerous teeth from the Upper Greensand of Cambridge. 
From the Wealden, Suchosaurus cultridens, Owen, Tilgate Forest (Man- 
tell Collection) ; Goniopholis crassidens, Owen, Tilgate Forest, Sussex 
(Mantell Collection) ; Coniosawrus—jaw and isolated teeth of C. crassidens, 
Owen, from the Chalk of Washington, near Worthing (Dixon Coll.). Inthe 
Saurian wall-cases are fine jaws with teeth and large vertebre of [ehthyo- 
saurus campylodon, Carter, from the Grey Chalk of the Round Down 
Tunnel, on the South-Eastern Railway, near Dover; and teeth and verte- 
bre of Icthyosaurus campylodon ?, from the Cambridge Upper Greensand ; 
vertebre of a Wealden Plesiosaurus in sandstone from Tilgate Forest 
(Mantell Coll.). 

Of Chelonians in the wall-cases are the fine remains of Chelone Ben- 
stedi, found in the Lower Chalk of Burham by Mr. Bensted, and given 
by him to Dr. Mantell, and some fragments from the Chalk of Lewes and 
Rochester; numerous remains of Chelone Mantelli, from the Wealden of 
Tilgate Forest (Mantell Coll.) ; and of Platemys Dixoni, Owen, from the 
same locality (Mantell Coll.). 

Of the Great Lacertians in the wall-cases are a fine fragment of upper and 
lower jaws, with teeth, of Mosasaurus gracilis, Owen, fromthe Lower Chalk 
of Burham (Taylor Coll.) ; two vertebre of the same species from the Up- 
per (?) Chalk of Lewes ; and isolated teeth of Mosasaurus (sp. ?) from the 
Norwich Chalk (Mantell Coll.) ; and the Egerton specimen of Dolichosau- 
rus longicollis, from the Grey (not Lower White) Chalk of Kent. 
We would here only add that the species of which, more than any other, 

it is particularly desirable to get further evidence, both as to its nature, 
size, and geological zone, is the Dolichosaurus longicollis, of the specimen — 
-of which in Mrs. Smith’s collection we give a figure in Plate XIV. 

? : S. J. Mackin. 
Tue Mines or Tuscany.—The working of mines in Tuscany dates from 
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the earliest antiquity, having exercised an important influence on the 
history and social economy of the ancient Etruscan people; and evidence 
of ancient workings, assignable to Etruscan, Roman, and medieval ages, 
have been often encountered in modern explorations. In the late Inter- 
national Exhibition, M. Hauft, of Florence, exhibited a series of plans and 
synoptical tables illustrating this subject. Amongst these were special 
plans, on a scale of three inches to a mile, showing that the mineral veins, 
fumerolas, brine-springs, and lines of volcanic activity, have a remarkable 
amount of parallelism, and form two great groups, the intersections of 
which are the chief seats of mining enterprise. This double parallelism 
has also been observed to exist in the mining region between the Apuan 
eee Mount Amiata. The average direction of the first group is N. 
3° W.; the extremes lying between N. 28° W., and N. 11° E., or a total 
variation of 39°. The mean direction of the second group is N. 54° W.; 
the extremes N. 67° W., and N. 45° W., or 22° of variation. The direc- 
tion of the brine-springs is N. 46° W., the variation being 7° on either side. 
The course of the deposits of alum worked at Montione and Frassine is 

similar to the salt group, viz. W. 50° E.; the fumaroles, whose vapours 
contain boracic acid, are arranged in four series, having a mean direction 
of N. 47° W., with a variation on either side of 53°. Two other lines of 
fumaroles have a direction N. 12° E., which coincides with the strike of 
the four great deposits of iron ores existing in the island of Elba. The 

_Jines of strike passing the marble quarries near Seravezza, give directions 
N., and N. 53° W. The direction of a line passing the mines of Montieri, 
Gerfalco, and Poggio Matti, N. 48° W., or parallel to the line of the sub- 
terranean fires of Mount Oggioli, Pietramala, and Peglio. The directions of 
the three gigantic metalliferous lines of the district of Massa are N. 13° W., 
N.11°W., and N.3° W., while that of the deposit of alum at Accessa, Monte- 
rotondo, and Sasso is N. 7° W. All the above lines of bearing are in- 
cluded between the directions N. 28° W., and N. 12° E. in the one case ; 
and between N. 67° W., and N. 46° W. in the other,—an amount of varia- 
tion so small, that M. Hanft has concluded that in Tuscany the various 
metalliferous deposits, as well as those of alum and sulphur, the brine- 
springs, and the various volcanic emanations, are all different phases of one 
great formation, due to causes still in active operation in the production of 
borax, petroleum, sulphur, ete. This formation is, he says, divisible into 
two periods of unequal value, as far as minerals are concerned, for many 
of the veins contain no metalliferous substances, and it is only in a few of 
the metalliferous deposits of the Maremmana formation that silver ores 
occur. The above conclusion is verified, he considers, by other coincident 
circumstances. The two lines which wnite the extreme points in the salt 
districts, and include the four principal series of boracic acid, soffioni, are 
parallel to one of the leading lines of mineral veins ; the line passing through 
the fumaroles of Lucignano and Serrazzano, combines exactly with that 
uniting the saline springs of Fontebagni, Loriano, and Scornellina; while, 
in like manner, the line joining the fumaroles of Monterotondo and Sasso 
coincides with the line of salt-springs rising between Fattagliana and 
Prugnano. ‘This relation between the most important borax districts and 
the metalliferous country of Tuscany has led to the supposition that they 
may be regarded as in some sort a continuation of the latter. In addition 
to these cases may be added the occurrence of borax and alum at Sasso 
and Monterotondo, and the association of alum deposits with mineral 
ores at Accessa, both of which are in direction N. 12° W. In the same 
manner, the fumaroles of the lake of Monterotondo correspond, on the line 
of N. 49° W. with the mines of Cugnano, and in the direction W. 3° E. 
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with the copper veins of Serrazzano. Throughout the whole of Tuscany 
the most productive mineral region is that of the borax lagoons. On the 
north-west portion of this area copper ores are found, occurring in veins of 
serpentine rocks. Further towards the south, mines of copper and argen- 
tiferous lead are worked, principally in the Macigno formation, which is 
also the chief repository of the borax. By thus tracing a series of lines 
through all the points at which minerals occur, M. Hauft claims to have 
established the limits and subdivisions of each district. In this way many 
gaps are seen to occur in some places, and these, M. Hauft thinks, indicate 
that many mineral mines must be still unknown, as, for instance, in the 
mountains of Lucca and Pisa; for the exploration of these unexamined dis- 
tricts, the application of the indications of other mineral zones should be 
of considerable utility, and it is reasonable to suppose that new deposits 
would be found in the prolongation of known areas, or in their immediate 
vicinity. In like manner it has been suggested that, by attention to this 
principle, aided by the records of history, the rediscovery of the old 
Etruscan mines may also be possible. 

Mammattan, Cetacean, AND Human Rematns.—The following notes, 
made in reading various old authors, may prove interesting and useful in 
present investigations of mammalian, human, and other remains.—S. J. 
Mackie. 
From the Natur Gazopuy3acio penes JoanNEM HizronymMuM Zan- 

NICHELLI. Venetiis. Index primus, quo Fossilia figurata recensentur. 
Venetiis, 1726. 

Tabula quinta, p. 23 et seg.— 
25. Dens Hippopotami fossilis, ex rivo dicto della Salsa, prope Saxolum, 

in ditione Mutinensi. 
31. Ossa humana fossilia, ex ditione Palatina, in Germania. 
42. Frustum mandibule Elephantis fossile, ex agro Romano. 

*43. Lapis frumentarius, seu juxta Langium, semen fceniculi, ex agro 
Veronensi. 

48. Unguis Bovis in lapidem concretus, ex monte prope Cenetiam. 
Tabula octava, p. 43 et seqg.— 
27. Cornu Capre fragmentum, simul cum ungula in saxo, ex ditione 

Cenetensi. 
Tabula nona, p. 49 et seg.— 

ma Dentes Draconum, ex Saxonia. 

Series altera, Fossilium figuratorum ingentis magnitudinis, p. 53 et seq. 
3. Dens molaris minor Elephantis fossilis, ex agro Romano. 
10. Coste Balene fossilis frustum, ex montibus Norvegie. 
52. Dens incisorius Elephantis, summe duritiei, ex agro Romano. 
58. Dens molaris maximus Elephantis, agri Romani. 
133. Ungula Bovis fossilis, ex agro Cenetensi. 
139. Dens Draconis, seu potius ingentis Ceti, ex monte Carpatio. 
148. Ungula Bovis minor fossilis, ex Cenetensi agro. : 
155. Dentes cujusdam animalis terrestris, saxo rubiginosi coloris incerti, 

ex Dalmatia. . 
*169. P Lapis piriformis, ex agro Veronensi. 
194. Calvaria Hominis cum suis dentibus, una cum osse humeri, fossilis 

et in lapidem concreta, ex ditione Istrie. 
202. Lingue Bubule fossiles, ex specu Behumaniana, seu potius dentes 

minores Elephantum. 
Sunt et alia quamplurima, omissa in hoe indice, imposterum tamen, cum 

opportunum videbitur, addenda. . 
* Can this be possibly a large flint-implement >—Ep. Grou. 
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Many of these entries are repeated in the latter catalogue of Zannichelii’s 
—eollection, entitled— 
_ Envumeratio Rerum Narvrativm que in Museo Zannichelliano asser- 
vantur. Venetiis, 1736. 
_ Museei Zannichelliani abacus alter (p. 30 et seq.), in quo fossilia figurata 
-eontinentur. 
_ 3. Dens molaris minor Elephanti fossilis, ex agro Romano. 

10. Coste Balene fossilis frustum, ex montibus Norvegie. 
52. Dens incisorius Elephanti, samme duritiei, ex agro Romano. 
58. Dens molaris maximus Elephanti, agri Romani. 
88. Musculus lapideus aliisque Crustaceis minoribus unitus, ex agro 

Veronensi. 
133. Ungula Bovis fossilis, ex agro Cenetensi. 
139. Dens Draconis, seu potius ingentis Ceti, ex monte Carpatio. 
148. Ungula Bovis minor fossilis, ex Cenetensi agro. 
155. Dentes cujusdam animalis terrestris, saxo rubiginosi coloris incerti, 

ex Dalmatia. 
194. Calvaria Hominis cum suis dentibus, una cum osse humeri, fos- 

silis et in Japidem concreta, ex ditione Istriz. 
202. Lingue Bubule fossiles, ex specu Behumaniana, seu potius dentes 

-minores Elephantorum. 
208. Dens maximus Elephanti fossilis, optimé conservatus. 
Fossilia figurata in abaci inferiore parte reposita (p. 51 et seq.). 
Tabula quinta.— 
25. Dens Hippopotami fossilis, ex rivo dicto Salsa, prope Saxolum, in 

ditione Mutinensi. 
31. Ossa humana fossilia, ex ditione Palatina, in Germania. 
42. Frustum mandibule Elephanti fossile, ex agro Romano. 
48. Unguis Bovis in lapidem concretus, ex monte prope Cenetam. 
Tabula octava, p. 87 et seq.— 
62. Ungula Hircina, in lapidem conereta, ex Cenetensi ditione. 
Tabula nona, p. 93 et seg.— 

} Dentes Draconum, ex Saxonia. 

GEOLOGY oF THE GoLD-FIELDS oF AUCKLAND, New ZEALAND.—Dr. 
W. Lauder Lindsay, who made a geological examination of the Coro- 
mandel gold-field, in the province of Auckland, in February, describes 
Coromandel as a different type of gold-field from Tuapeka (Otago), and, 
as such, of interest as illustrative of the general geology of the New 
Zealand gold-fields. The main resulis of his observations and deductions 
may be concisely stated thus :— 

The geology of the northern gold-fields of New Zealand, including those 
of Nelson as well as Auckland, does not differ essentially from that of the 
southern or Otago gold-fields (the geology of the latter is described in this 
volume, p. 143). The parent slates, for instance, are in the north more 

- frequently of a clay-slate or argillaceous character than in the south; the 
 auriferous quartzites are frequently developed to an extent as yet unknown 
in Otago ; the evidences of trappean disturbance are more numerous, and 
the metamorphism of the slates by the contiguity of the erupted or in- 
truded traps better marked. Nor does the character of the gold differ 
materially, save in so far as, in certain localities, it is more generally asso- 
ciated with its quartz matrix. 

The Coromandel peninsula consists mainly of a mountain ridge, running 
nearly north and south; the mountains having a bold serrated outline, and 
varying in height from 1000 to 2000 feet. ‘The valleys between the spurs 
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given off laterally by this main or dividing range are of the character 
generally of ravines or gorges, occupied by mere mountain-streams; the 
“flats”? or alluvial tracts at their mouths, and-on the coast, are incon- 
siderable. 

This mountain-range consists apparently of slates of Silurian age, 
generally of argiilaceous character, but greatly altered by contact with, or 
proximity to, numerous outbursts or intrusions of trappean and other 
rocks. The mountains are so densely wooded, and so difficult of access, 
that it is only here and there in the gorges of the streams that sections of 
these slates may be examined. In these sections the slates are frequently 
found to resemble Lydian stone or the slaty varieties of basalt, such as 
clinkstone ; while they are disposed more or less vertically, their irregular 
upturned edges affording the most convenient and abundant “ pockets” 
for = detention and storage of the alluvial gold washed from the higher 
grounds. 

Local geologists describe the fundamental rock of the Coromandel moun- 
tain-system as granitic, and the granite as forming here and there the 
“aiguilles ” of the dividing ridge; but Dr. Lindsay met with no granite in 
situ, nor did he discover granitic boulders or pebbles in the boulder-clays 
of the auriferous drift, nor in the shingly beds of the mountain streams 
about Coromandel Harbour. 

The Coromandel slates are characterized by their prominent and nume- 
rous quartz ‘‘ reefs,” consisting of auriferous quartzites. Here and there, 
where the dense vegetation admits, these reefs are met with in situ, fre- 
quently as ‘‘dykes,” standing prominently above the general level of the 
slates ; sometimes forming the top of the dividing ridge itself. The proxi- 
mity and abundance of such quartzites are sufliciently indicated by the 
immense numbers of huge quartz-boulders or blocks which bestrew the 
low ground, and occupy the ravines and gorges; which blocks are charac- 
terized by comparative angularity. The quartz is frequently of the porous, 
light, spongy character so prevalent in the gold-fields of Australia, Nova 
Scotia, California, and other auriferous countries; and its colour is fre- 
quently buff, brown, ochrey, or vermilion, the result, apparently, of differ- 
ent degrees of ferruginous impregnation. 

The auriferous drift is mostly of the character of the newer or upper 
Tertiary drifts of the Otago gold-fields, consisting essentially of—a. 
variously-coloured clays; 6, boulder-clays, also variously coloured; and 
ce, gravels, of the ‘ chopped slate ” character, the débris of the component 
rocks of the parent ranges, which gravels rest immediately on the “ bed- 
rock”’ or slate. In this gravel, as at Otago, the gold chiefly occurs; hence 
to these gravels are, as yet, mainly directed the operations of the miner. 
The gold itself occurs in the form of dust, scales, or nuggets 
as scaly nuggets or “ pepites,” but still more generally dendritically dis- 
seminated in quartz-pebbles, which are usually ochrey or brownish in 
colour. It is largely associated with iserine (titaniferous iron-sand), ap- 
parently of the character of that so abundant at Taranaki. This mineral, — 
pe Oa to be associated with gold in almost all the New Zealand ~ 
old-fields. 

: The prevalent volcanic rocks, which burst through, overlie, or are other- 
wise associated with the slates, are mainly various trachytes, tuffs, basalts, 
and syenites. A hard breccia, consisting to a great extent of fragments of 
jasper and flint, resembling somewhat the “ cement’’ or quartz conglome- 
rate of the older or lower Tertiary auriferous drifts of the Otago gold-fields, 
occurs on Beeson’s Island, in Coromandel Harbour, which island is mainly 
or altogether tufaceous. Boulders of basalt and syenite bestrew the tops 
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of the hills which form the greater part of the said island; and basaltic 
boulders are associated with quartzose ones in the shingly beds of the 
enn streams of Coromandel and in the boulder-clays of the auriferous 
rift. 
Contrasting the Tuapeka (Otago) with the Coromandel gold-fields, the 

author indicates the following respective peculiarities: —At Tuapeka 
(Otago) :—a. The bare open country, resembling the Lammermuirs of 
Scotland, consisting of gently undulating “ranges,” of a height generally 
of from 500 to 1500 feet. b. The abundance of the auriferous drift, and 
the comparative insignificance or scarcity of the parent quartzites. c. The 
scarcity of timber for fuel and slabbing; but, on the other hand. the pre- 
sence of lignites. d. The inclement climate. e. The difficulties of land- 
communication with the capital, Dunedin, arising from insufficient roads. 
Jf. Unlimited powers of “prospecting” and “ working,” arising from the 
absence of a native population. At Coromandel:—a. The precipitous 
mountain-ranges, densely covered with a jungle-vegetation to the top; the 
hill-bases impinging directly on the sea-margin, without the intervention 
of “flats,” save to an insignificant extent. 5. The scarcity of the aurifer- 
ous drifts, and the abundance of the parent quartzites. c. The abundance 
of timber for fuel, mining-works, and dwellings. d. The superior climate, 
arising from its geographical position, 800 miles more northerly. e. The 
facilities of water-communication with the capital, Auckland, 45 or 50 
miles distant. /. Difficulties and dangers of prospecting and working, 
rag from the presence of a jealous, hostile proprietary native popu- 
ation. 
From his observations at Coromandel and Tuapeka, as well as in the 

other parts of New Zealand visited during his tour of 1861-62, Dr. Lindsay 
makes the following statements, inferences, or predictions :— 

1. That while there is, at Coromandel, a very limited and insignificant 
field for alluvial digging, there is ample scope for quartz-mining. 2. That 
the auriferous resources of Coromandel will only be fully developed in the 
course of many years by the application of all modern improvements in 
chemistry and mechanics to systematic mining, which must become one of 
the permanent industrial occupations of the province of Auckland, and 
which will demand the sinking of a large capital in the first instance. 
3. That slates similar to those of Coromandel, with associated auriferous 
quartzites, will be found to occur over a comparatively large area of the 
province of Auckland. 4. That new gold-fields remain to be discovered 
in that province; though experiment only, and on a suitable scale, can 
determine where and whether “ payable”’ gold-fields exist. 5. That where- 
as lignites are widely distributed over the province of Auckland, it is most 
desirable to ascertain whether they are of similar geological age to those 
of Otago, and associated with the same auriferous drifts. 6. That whereas, 
in Australia and other auriferous countries, gold is not confined necessarily 

_ to metamorphic slates or their derived drifts, but occurs occasionally in 
granitic and hornblendic (syenitic) rocks or their débris; and whereas, 
though this is rare in New Zealand, there is, according to the testimony of 
Mr. Haast, the Government geologist of the Canterbury province, at least 
one good instance of such an occurrence in the province of Nelson, in the 
beds of the rivers Roto-iti and Roto-roa, where the gold could apparently 
only have been derived from the decomposition or degradation of rocks of 
a syenitic or hornblendic character,—the attention of prospectors and 
miners, not only in the province of Auckland, but in that of Otago, and, 
indeed, in all the New Zealand provinces, all of which will probably be 
found to be to a greater or less extent auriferous, should be directed to 
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drifts derived from granitic and hornblendic rocks, as well as to those re- 
sulting from the detrition of Silurian and other slates. 7. That it is pro- 
bable the auriferous system of rocks, the supposed Silurian slates, extends 
from the province of Otago into the adjacent provinces of Southland and 
Canterbury ; from Nelson, where they are already known to exist to an 
extent second only to that in Otago, and where, indeed, “‘ gold-fields ” have 
been successfully worked for a considerably longer period, in Canterbury; 
and from Auckland into Wellington and adjacent districts, though to what 
extent remains to be determined by actual survey and experiment. 8. Con- 
trasting the Northern with the Middle Island of New Zealand, it is pro- 
bable that the latter is more extensively and largely auriferous than the 
former ; that in the former the auriferous quartzites are developed out of 
proportion to the derived drifts, while in the latter the reverse is the case ; 
and that, should this supposition prove to be correct, the character of the 
gold-mining in the two islands will necessary differ most materially. 
9. Speaking in general terms, auriferous rocks may be said to extend 
throughout the New Zealand islands, the exceptions being where they are 
interrupted by recent volcanic formations, traps of various ages, mostly 
Tertiary, limestones of various ages, extensive Tertiary beds, and other 
geological series or systems. 

Dr. Lindsay strongly advocates an immediate systematic geological 
survey of the province of Auckland, estimating its duration at about five 
years, with an expenditure on staff, travelling, and publications of about 
£10,000. He recommends this equally for all the New Zealand provinces 
of which geological surveys have not yet been made; pointing to the 
example of Otago, which has recently appointed a Government geologist, 
who is now engaged on a three years’ survey of that most interesting 
province. 
Wren’s Section at St. Pavt’s.—The account of the gevlogical section 

presented in the excavation of the foundations of St. Paul’s may be worth 
arecord here. It is from ‘ The Parentalia,’ published by Sir Christopher 
Wren’s son, in 1750 :— 

“Tt has been before observed that the graves of several ages and 
fashions, in strata or layers of earth one above another, pariicularly at the 
north side of St. Paul’s, manifestly showed a great antiquity from the 
British and Roman times, by the means whereof the ground had been 
raised ; but, upon searching for the natural ground below these graves, 
the surveyor observed that the foundation of the old church stood upon a 
layer of very close and hard pot-earth, and concluded that the same ground 
which had borne so weighty a building might reasonably be trusted again. 
However, he had the curiosity to search further, and accordingly dug wells 
in several places, and discovered the hard pot-earth to be, on the north 
side of the churchyard, about six feet thick and more, but thinner and 
thinner towards the south, till it was, upon the declining of the hill, scarce 
four feet ; still he searched lower, and found nothing but dry sand, mixed 
sometimes unequally, but loose, so that it would run through the fingers. 
He went on till he came to water and sand, mixed with periwinkles and — 
other sea-shells; these were about the level of low-water mark. He con- 
tinued boring till he came to hard beach, and still under that till he came 
to the natural hard clay which lies under the city and country, and 
Thames also, far and wide. By these shells it was evident the sea had 
been where now the hill is on which Paul's stands. The surveyor was of 
opinion the whole country between Camberwell hill and the hills of Essex 
might have been a great frith or sinus of the sea, and much wider near the 
mouth of the Thames, which made a large plain of sand at low-water, 
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through which the river found its way; but at low-water, as often as it 
happened in summer-weather, when the sun dried the surface of the sand 
and a strong wind happened at the same time, before the flood came on, 
the sand would drive with the wind and raise heaps, and in time large 
and lofty sand-hills ; for so are the sand-hills raised upon the opposite coasts 
of Flandersand Holland. The sands, upon sucha conjuncture of sunshine 
and wind, drive in visible clouds; this might be the effect of many ages 
before history, and yet without having recourse to the flood. This 
mighty broad sand (now good meadow) was restrained by large banks 
still remaining, and reducing the river to its channel; a great work, of 
which history gives noaccount. The Britons were too rude to attempt it ; 
the Saxons too much busied with continued wars ; he therefore concluded 
it was a Roman work : one little breach in his time cost £7000 to restore. 
The sand-hiil at Paul’s, in the time of the Roman colony, was about twelve 
feet lower than now it is; and the finer sand, easier driving with the 
wind, lay uppermost, and the hard coat of pot-earth might then be made ; 
for pot-earth, dissolved in water and viewed by a microscope, is but im- 
palpable fine sand, which with fire will vitrify ; and of this earth upon the 
place were those urns, sacrificing vessels, and other pottery-ware made, 
which, as noted before, were found here in great abundance, more espe- 
cially towards the north-east of the ground. 

“In the progress of the works of the foundations the surveyor met with 
one unexpected difficulty. He began to dig the foundations from the 
west end, and had proceeded successfully through the dome to the east 
end, where the brick-earth bottom was yet very good; but as he went on 
to the north-east corner, which was the last, and where nothing was ex- 
pected to interrupt, he fell, in prosecuting the design, upon a pit where all 
the pot-earth had been robbed by the potters of old time. Here were dis- 
covered quantities of urns, nce Be vessels, and pottery-ware of divers 
sorts and shapes. How far this pit extended northward there was no oc- 
casion to examine: no ox-skulls, horns of stags, tusks of boars, were found 
to corroborate the accounts of Stow, Camden, and others; nor any foun- 
dations more eastward. If there was formerly a temple to Diana, he sup- 
posed it might have been within the walls of the colony, and more to the 
south. It was no little perplexity to fall in this at last; he wanted but 
six or seven feet to compleat the design, and this fell in the very angle 
north-east; he knew very well that under the layer of pot-earth there was 
no other good ground to be found till he came to the low-water mark of 
the Thames, at least forty feet lower. His artificers proposed to him to 
pile, which he refused ; for though piles may last for ever when always in 
water (otherwise London Bridge would fall), yet if they are driven through 
dry sand, though sometimes moist, they will rot: his endeavours were to 
build for eternity. He therefore sunk a pit of eighteen feet square, wharf- 
ing up the sand with timber, till he came, forty. feet lower, into water and 
sea-shells, where there was a firm sea-beach, which confirmed what was 
before asserted, that the sea had been, in ages past, where now Paul’s is. 
He bored through this beach till he came to the original clay ; being then 
satisfied, he began from the beach a square pier of solid good masonry, ten 
feet square, till he came within fifteen feet of the present ground, then he 
turned a short arch underground to the former foundation, which was 
broken off by the untoward accident of the pit. Thus the north-east coin 
of the quire stands very firm, and no doubt will stand.” —(From ‘ Parentalia ; 
or, Memoirs of the Family of the Wrens,’ pp. 285, 286. By Christopher 
Wren, son of Sir Christopher Wren, late Surveyor-General of Royal 
Buildings. London: 1750.) 
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MISCELLANEOUS NOTICES. 

The ‘ Dublin Quarterly Journal of Science’ for April (No. 10) contains | 
papers “ On the Granite Rocks of Donegal, and the Minerals associated 
therewith ;” and “On the Mineral Localities of Donegal, as ascertained by 
Sir Charles Giesecke and by the British Association Committee, 1861-2,” by 
Mr. Robert H. Scott ; “ Sketch of the Geology of the District of Shorapoor, 
or Soorpoor, in the Dekhan,” by Captain Meadows Taylor, with three 
Pe “On the Geology of Parts of Sligo, ete.,” by Mr. H. B. Wynne, | 

.G.S., with a plate and a list of fossils collected ; “A Sketch of the 
Geological Structure of Finland, by H. J. Holmberg, of Helsingfors. — 
The other geological papers which have appeared during the present year | 
in the former number of this excellent journal, are, “‘ Notes on the Geology © 
of the East Coast of China,” by Thomas W. Kingmill ; “The Dhurmsalia _ 
Aerolith,” by the Deputy Commissioner ; “ Note on the way in which the 
Calamine occurs at Silvermines, Co. Tipperary,” by Mr. J. Beete Jukes. 
_The May number of ‘Silliman’s Journal’ contains with, as usual, other — 

highly valuable articles, papers “On American Devonian,” and ‘‘ On the © 
Flora of the Devonian Period in North-Eastern America,” by Dr. J. W. 
Dawson ; On the Glacial Origin of certain Lakes in Switzerland, the Black | 
Forest, Great Britain, Sweden, North America, and elsewhere,” by | 
Professor A. C. Ramsay, F.R.S.; “On some Questions concerning the 
Coal-formation of North America,” by Mr. Leo. Lesquereux, being ‘“ Con- 
cluding Remarks on the Fossil Ferns,” and remarks on “ Calamitarie ;” — 
and ‘“* Observations upon some of the Brachiopoda with reference to the ge- 
nera Cryptonella, Centronella, Meristella, and Allied Forms,” by Professor 
James Hall. 

REVIEWS. 

Natural Phenomena, the Genetic Record, and the Sciences, Harmonically 
Arranged and Compared. By Alexander M‘Donald. London: Long- 
man and Co. Sheffield: J. Pearce. 1863. 

It would undoubtedly pass the ability of most critics to give a righteous 
verdict on this little book. We are by no means sure we should succeed 
in the task if we tried. It is the hardest reading we ever had; we will not 
say it is the driest. Its objects are evident. 

“The thoughtful mind,” the author begins in his Preface, “when pausing to consider 
why so many members of the Christian community should be so excited whenever 
Biblical statements are tested, is apt to assign various reasons as the cause. One is the 
fear of beholding a brother weaker in faith led astray; auother is the secret urgings of 
vanity, causing fools to decide upon what they have not toiled nor striven to acquire ; 
and last, though not least, is that wavering uncertainty to which the human mind is so 
liable during this our preparatory stage. 

“We have reason given us, and allowed its use consonant to the range of our abilities. 
It is, therefore, the duty of each person to inquire concerning the truth of the Bible, 
although it may be beyond the reach of his mental power to conclusively grasp the 
whole.” 

So too the book opens very-well—‘* Infinite and inexhaustible as nature 
appears to the investigator, the idea is continuously recurring that the 
laws which regulate the forces abounding thoughout the universe, are 
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eapable of being reduced within an extremely limited compass, and recog- 
nized as effects evolved from a few simple decrees, the ideal offspring of a 
superior intelligence.” Even in the first sectional paragraph, however, 

the author shows his tendency to break off into that overweening word- 
picked style which puts the mind on a continual rack to comprehend his 
ene, and will cause a painful feeling of labour and fatigue in ordinary 
readers. 

“Similar,” he continues, “to the notes which regulate our musical combinations, so 
do the uature forces appear to the imagination of the truthful inquirer, who desires and 
seeks a cause for the various modes of cohesion, interfusion, and repulsion. As thought 
dates backwards and endeavours to simplify its ideas it seems extremely probable that 
like the first simple arrangement of our musical notation, so are the prime cosmical 
actions capable of being arranged. A few points are taken where power becomes force, 
and motal progression is generated and evolved.” 

This, however, is very mild compared with the following, which occurs 
at page 123, and is only a fair sample of what meets the eye wherever we 
open the book :— 

“Contemplatively pausing awhile, and reducing all sensuous perceptions within the 
limits of rest and motion, and viewing these under the terms electricity and magnetism, 
the bounds of knowledge may be still more tersely and clearly defined. Assuming 
electricity to be rest, rest as unitedly one is imperceptible, and is therefore a something 
apart from the perceptive electricity of science, which depends upon differential actions 
within this same vivic fluid or electricity; because to induce an electrically perceptive 
state there must be an opposition equal in power but different in balanced gradation to 
that which a certain subject has assumed,” ete. 

Or we may take the description of an atom at page 180 :— 

“The atom, then, is individually a rigid atomic tetraedron capable of quadrate conic 
balance, so as to remain and continue stationary within the gravitating action of a 
sphere. Likewise, that although rigid radiation is the rule of its form, it can be divided 
into three distinct classes, for which the terms radiate, ovate and cordate are appropriate ; 
the heading of these classes being oxygen, nitrogen, and hydrogen. These again disclose 
to us the how and why of chemical and mechanical assumption, and the theoretical prin- 
ciples of colour, sound, and heat; colour as radiant force, sound as voluminous distinc- 
tion, and heat as spiral inclination.” 

Quaint, dogmatic, and semi-unintelligible as Mr. M‘Donald’s work is, 
We by no means condemn it, but we sincerely wish he had put his views 
clearer for the uninitiated, to whom his arguments must be incompre- 
hensible. The following general summary, or rather selection of passages, 
will give the principal points of his views. We cannot undertake to trans- 
late into vernacular English even these, but this selection will enable our 
readers to judge whether they will be inclined to undertake the study, it 
cannot be merely the reading, of Mr. M‘Donald’s lucubrations :-— 

“Taking the two kinds of existence to which all the components of the universe can 
be referred, there is evolved space—or, as it is ordinarily termed, vacuity—and solidity, 
or a something which ever retains the continuous impress of distinct characteristic indi- 
viduality, endowed with formal repulsiveness. 

“ As regards space, void and vivic, it seems that it is and must be a creation, because 
the genetic record tells of the creation of the heaven and the earth in the beginning ; 
and if a creation, it of necessity exerts a more potent influence than the mere individual 
atomic solid, because its subtension is various and consonant to the mode and manner of 
ts outline, being thus the working principle of the universe, the atom is the thing or 
material worked upon; accordingly as is the outline of a space varied, so is the internal 
fluence. The outline may be varied, but a space created cannot be annulled. It may 
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be divided, re-united, caused to become monocentral or spherical, bicentral or elliptical, — 
or polycentral, having varieties of outline; but the abnegation of its being, as an abi- 
dance and voluminous property, involves a reductio ad absurdum termination. A space 
appears as if you can do anything with it but nullify its existence; an atom, as if you 
can only combine or separate its units,—an individual existence without variety.” .... 
“The Genetic record also implies the existence of life before light as in the commence- 
ment or in the beginning, before the exertion of such,—thought and capability before 
the exhibition of geometric realities—the existence of the Creator before the creature. 
From the first institution of antagonistic influence or force, although the indications 
of formative abidance would be various, the rule in the long run would be subdominant 
to requirements depending upon the numerical ratio of the prime forces, whether one, 
two, three, four, five or six, and to the intermutual balance of these powers, and the — 
static ability of their forces. Although the prime powers evolved would be the distin-— 
guishing exterior characteristics of this era, yet the internal exhibition of antagonistic | 
force coufliction would develope inferior, medial, and superior organisms according to 
the ratios, multiplying in intensity of contradiction and confluence. 

“The sixth day being also an animal life era, it becomes consonant to the purpose of 
our theme to speak of them and treat them as one, only with this difference, the fifth 
era opens unto us all appertaining to curvilinear, circular, and hemispherical purchase 
becoming ovoid combivation and pointed repulsion, or the advancement of life into 
death. The sisth era, on the other hand, opens and explains the limit of death and the | 
retrocession of death unto life eternal. The wording of the sixth day is:—‘ And God 
said, Let the earth bring forth the living creature after his kind, cattle, and creeping 
thing, and beast of the earth after his kind. And God made the beast of the earth after 
his kind, and cattle after their kind, and everything that creepeth upon the earth after his 
kind: and God saw that it was good.’ 

“The main distinction between the fifth and sixth day is, that water is the vehiculous 
medium of the fifth; earth of the sixth. The fifth day tells the story of wave or un- 
dulant cohesive advancement with a tendency towards rest and parallel plane deca- 
dence. The sixth as the beginning of arrest and retrocession, that of continuous regular 
gradation and comprehension. It encloses all that has been done prior to its institution, 
balances it, and struggles to lead it back—condense, and confine the volumes of space 
within an harmonic boundary, and balance such upon an equidistant centre. As the 
former eras were but the lustrous eviction of a life evading and relapsing into rigidity or 
death, so this is the toned regular balance of progressional static requirements, leading 
unto an eternal state of enduring stability, its oneness of volume harmonized throughout 
its entirety. If the times of the six points had been simultaneously taken and originated, 

the numerical relations of the internal harmony would have been equal, similar, and equi- 
balanced ; therefore an octaedron of regular tension would only have been attained. 
The Genetic record, however, tells us, and nature bears testimony to the fact, that time 
elapsed between the institution of each of the six points, therefore we understand how 
that although all must continually tend towards the true geometric centre of the universe, 
such point is not the electric status of never ending rigidity, but the focal realization of 
eternal abidance, a referential gradation of harmonic rest end stability. This likewise 
discloses the appropriateness of the idea of God resting upon the seventh, because the 
seventh point being once attained, and such point centrifugally varied, the inevitable 
conclusion is the exterior exhibition of eight balanced points as cubic comprehension, 
when the six points of prime institution become as it were extinguished and null or 
centre of each square, and become again balanced and developed at the points of each 
square. When the last trumpet is sounded, and the new heaven and the new earth be- 
come perceptible, then will eternal perfection have been attained, and the eighth or ever- 
lasting era be inducted. Centrifugal and centripetal force will then have been truly har- 
monized, and solidity, vacuity, and space influence concordantly appropriated. It may 
be that those who are possessed of, and have cultivated their superior intellects, may be 
enabled to travel through the universe under the guiding protection of the Deity, if their 
intellects are attuned consonant to His will; whilst the inferior and non-consonant in- 
tellects must have more restricted range. The inferior intellects, happy in their restricted 
sphere, the non-consonaut superior intellects, cropt of indulgences, their state, therefore, 
what !—will it be that of an unsatisfied, envious yearning, or a pruning and reduction of 
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—amsightly excrescences until they sink into some inferior position, low—low in the scale 
to what they might have occupied. 

Leaving this intensely metaphysical subject, we can perceive how the point of the 
seventh being once attained, true and eternal sphere motiou would be gradually originated, 
increasing and increasing until the limits of the six prime stations are reached. The 
eternal sphere or globe would then have attained its utmost limits, and influential force 
would then expend its remaining impulses in the formation of a cubic outline, exterior to 
the sphere, with the six prime powers centre of each square. The problem of the New 
Jerusalem, mentioned in Revelations, has bearing upon this point, because it is there stated 
that the city lieth four-square, and the length is as large as the breadth; and also that 
the length and the breadth and the height of it are equal. 

“The millennial era, or the binding of Satan, is likewise of peculiar importance here, 
because the first resurrection is perhaps noiseless and gradual, the second instantaneous 
and reverberatory ; as if it were the sudden resolution of all dissonant materialisms, and 
their forcible banishment either to centre or circumference, the abode of the truly blessed 
being medial between the two extremes.” .. . 

“If we look upon the creation of Adam as a mechanism endowed with faculties re- 
sembling those of his Creator, then it seems we must accord to man three powers, those 
powers being capable of varying in all grades, but uever capable the one of totally com- 
prehending the other, of separating itself therefrom, or of maintaining a separate position 
apart, to the total exclusion of the other two. Ever three, and yet one; ever capable of 
variable extension or contraction, and yet mono-central as regards the combined unity. 

“Adam, being created, could not be totally self-reliant, of necessity he must be de- 
pendent upon the care of his Divine Creator. ‘The life-volume of Adam’s existence not 
being self-eternal, or not self-existent, at least one plane or point of such volume must 

_ be everly stationary or reliant. 
“ If one supremely selfish attempt were made to live alone and independent, the Adamic 

creation having a beginning, seems to give the result thus: A living death or a resolu- 
tion of the Adamic life or beauty into simple atomic elementary existence, because the 
power becoming totally mono-central, would return unto the key-note of its first pro- 
duction, become electrically repulsive, and subsiding into silence end the life harmony of 
Man upon earth. ‘The effects of eating of the tree of life, would, according to this view, 

have been a centration of the life vivifying forces so as to cause eternal intellectual death, 
or constriction of the life components, giving, therefore, life eternal as a simple exercise 
of station—a mere atom. On the other hand, the effects of eating of the fruit of the 
tree of the knowledge of good and evil, implies an inquiring mind, a desire to know 
Without the self-assumption of supreme arrogant presumption, a species of timidity 
mixed with the sin. As the tree of life gives only one point or radiant instantaneous 
death, the tree of the knowledge of good and evil gives two points, or an undulant ten- 
dency, causing the three to become five, and therefore requiring time till the power 
vacillating, extending, and fluctuating, gradually subsided into death or various grades of 
simple outline existence. This human life decadence we know and believe to have been 
arrested by ‘Jesus’ perfectly accomplishing an appropriate work at, and during the ap- 
pointed time.” ... 

“Imperfections and mis-statements may be found here and there in the Bible, because 
as a book it is subject to the variable free will force of man. Be that as it may, if from 
such a book we can glean sufficient to enable us to know the how and why of creation, 
and of the appearance and glorious work of Jesus, it is all that is absolutely necessary 
for the purposes of salvation. 
_ “Asa still more condensed view may be agreeable to the purely scientific, the follow- 
ing is given :— 

“There are three species of space occupation, and these are the vivic or fluid occupa- 
tion of space, the void, and the atomic, or the rigid unchangeable delineation of a space. 

“There are three varieties of space harmony ;—the magnetic, thermic, and electric. 
The magnetic relates to motions within a fluid or connected volume. The electric relates 
to the actions of distinct and separated volumes. The thermic to the compound amass- 
ment of distinct volumes and interspersed fluidities.” 

We have given in these selections a fair sample of the work ; every in- 
dividual who reads it must judge of its value for himself. 
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Introductory Text-book of Physical Geography. By David Page, F.R.S.E., 
F.G.S. London and Edinburgh: Blackwood and Sons. 1863. 

What can we say more of Mr. Page’s book than that it is the best of its 
kind? We have said the same of his geological text-books before; and we 
repeat the praise for this. Mr. Page’s books, however, deserve more positive 
praise even than this, for in themselves they are excellent treatises, charac- 
terized by great painstaking in getting good information, and judgment 
and ability in using it when got; while his originality of thought always 
carries his works far beyond the class of compilations. This text-book of 
physical geography, like the author’s ‘ Introductory Text-book of Geology,’ 
conveys in a simple, sytematic manner, the leading facts of the science to 
which it relates; and the learner is not troubled with masses of details 
which it is impossible for him to remember, nor is he debarred from study 
by an array of subsidiary topics and data altogether unneeded in the first 
elementary comprehension of ascience. The contents are physical geogra- 
phy, as a science ; the general condition and planetary relations of the earth ; 
—its individual structure and composition ; distribution of land and water ; 
the superficial configuration of the land—its highlands, its lowlands; the 
water—its rivers and lakes; climatology ; the atmosphere ; the distribution 
of plants and animals; ethnology—races and varieties of man: and a 
general review, with deduction of the whole mass of subjects. We need 
scarcely add, Mr. Page’s book has our good wishes and most hearty recom- 
mendations. 

The Geology of Leck. By Thomas Wardle, F.G.S. 

Leek, in Staffordshire, stands chiefly on the Triassic rocks. The Car-— 
boniferous rocks also appear, and Post-Tertiary deposits are met with in © 
the district. The subdivisions of the rocks, their principal localities and 
ranges, are well and orderly described; as are also the physical aspects of 
the region, its rivers, brooks, and springs. At the end of the work are 
model lists of strata, with the characteristic fossils bracketed to each, and 
a note of the locality in which each occurs. There are also classified lists 
of fossils, and four very well lithographed plates of figures. The book is 
very nicely printed, on very good paper, and bound in cloth. In every way 
it deserves to rank with the best local books in our literature, and is one of 
a class that we should like to see more frequently produced. 





~~~. 

( 
= 

=
 

/ 
= 

= 
/ 

—
—
 

- 

| 
=
 

= 
fe 

= 
- 

4 
f 

- 

: 
} 

7
 

i
l
 

ce
 

|
 

y 
=
 

=
 

= 
= 

L
L
 

Ce
ar
a 

eP
ES
EX
CC
EE
EE
RE
; 

v
e
e
’
 

ma
te
ee
tt
io
nn
l 

sat a \\ yes 

1 
A 

' 

i. 

\ 

\\ 

\ 

\ 



THE GEOLOGIST. 

AUGUST 1863. 

THOUGHTS ON DOVER CLIFFS. 

By tHe Eprror. 

On the shore of the English Channel, half hidden by its shady 
grove of trees, stands Walmer Castle, the sweet red roses trailing up 

the ramparts and clustering in lovely bouquets round its cannon, em- 
blematic of the peaceful end of him—illustrious Wellington—whose 
last breath ceased within those grey stone walls. 

From this lonely beach, against whose front the “wild waves 
ceaseless play,” creating their own barrier in the great banks of 
shingle which ceaselessly they raise, we look out upon the fleet of 

Fig. 1. Shakespeare’s Cliff, Dover. 

vessels in the Downs, and far beyond the long white line of surf— 
the shroud of many a noble heart—that marks the Goodwin Sands, 

is seen the distant coast of France. 

VOL. VI. 20 
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From Walmer, the “ white cliffs of Albion,” so conspicuous here 
for their numerous and regular bands of flints, gradually rise towards 
Dover, whose far-famed castle stands on a mountain mass of micro- 

- scopic shells, overlooking the red-roofed 
oe 7 tenements of that ancient port, winding 
cs fs sg along the deep valley which at this point 

cuts abruptly through the strata. 
The opposite hill is furrowed in its en- 

tire extent with the trenches of the citadel, 
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On the western side of the harbour the 

bold front of Shakespeare’s Cliff forms the 
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5 ; dercliff, carpeted by a short crisp herbage, 
2 3 and abounding in beautiful plants that 

furnish subsistence to many of the rarest 

British insects. 
. Western Heights. On the shore, a narrow seam of dark 
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Godstone and Reigate; and gradually 
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LHe Castle. rising from the flat strand of Eastwear 
SSS Bay, the blue gault forms the ruinous 
Z | promontory of Copt Point. 
é | The sandstone cliffs at Folkestone— 
Box i: more rugged and still more picturesque, 
ae though less singular in character than the 

he sheer white masses we have just passed by 

oe —are covered by white marl and ochre- 

8 a ous gravel, containing hundreds of the 
38 | Walmer. bones of extinct mammals, mammoths and 
Oe | hippopotami, savage hyznas and gigantic 

deer and oxen; while above and beside them are buried the rude 

urns, rusted weapons, and-mortal relics of our Saxon ancestors. 
As we skirt the brow of this high ground, from amidst the yellow- 
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greenish sands below, layers of rough rock jut out, and dark furze 
and scragey bushes luxuriate in the softer intermediate soils. 

Descending to the lower level of the pretty village of Sandgate, 
ferruginous springs and equisetaceous plants mark the spongy pyri- 
tous “ Middle”? Greensand ; and as we trace along the verdant slopes 
from Hythe to Lympne, the grey hard “ Kentish rag” on which 
they rest, crops out, and we step over hundreds of sparkling rills of 
limpid water with forests of crisp watercress. , 
How solemn in their teachings become the mouldering bones in 

the vaulted crypt of the old handsome church at Hythe, after an in- 
spection of the tiny Cypride in the Weald Clay on which they rest ; 
and weather-beaten Studfall, with legends older than those of its 
Roman days written in its massive lichen-stained walls, speaks to 

us more touchingly of the vicissitude “ of all things human,” when 
we reflect on the landslips that have overturned its massive towers, 
built and guarded in its ancient days of glory by the invincible 
legions of the “ Empress of the World,’’—the “ Eternal City,” now 

fallen and prostrate as these crumbling ruins. 
Every inch of the ground is fraught with historical associations 

and local incidents, and every fragment is filled with natural wonders 

which carry the mind beyond the ages of history into the boundless 
and interminable past, heightening the enjoyment of the picturesque 
scenery around, and mingling with the very essence of our souls, ad- 
miration, love, and gratitude to that great Being whose attribute is 
eternity, and whose kingdom is illimitable space. 
How enlarged and ennobled our ideas of his inestimable supremacy 

become as we trace through the records of the great geologic ages, 

the gradual unfolding and slow and solemn workings out and de- 
velopment of his far-foreseeing plans, and find no traces of discord, 
chance, or chaotic confusion, but see in the earliest times the radi- 

ance of his glory, and in his, to us, most primitive creations the same 

vivid impressions of his power and wisdom as in the most recent 
and most elaborate of his works. 

There is perhaps no isolated portion of geology that has more 

clearly proved the immensity of geologic ages, than the group of 
rocks we are considering. As at the present hour the sea is washing 
away cliffs and shores, and dispersing the material,— 

? * Ever drifting, drifting, drifting, 

On the shifting 

Currents of the restless main ; 
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Till in sheltered coves and reaches 

Of sandy beaches 

All have found repose again,” — 

so in former ages, the finer particles of earth derived from the waste 
of the land were carried by the currents of the ocean miles and 
miles away, and, deposited in its tranquil depths, have formed those 
important argillaceous, calcareous, and sandy strata of which the ex- 
ternal crust of our globe is mainly composed. 

Such operations and the accumulation of organic débris, chiefly of 
a microscopic character, effected the deposition, and volcanic or some 
other equally powerful internal force, the elevation of those great 
masses of stone, sand, and clay, which are grouped by geologists to- 
gether as the Cretaceous formation. 

The fossil shells, fishes, echini, and sponges of the Chalk and its 

associated beds, clearly prove their marine origin; while the remains 
of sharks, nautili, ammonites, and other forms of animal life usually 

predominant in warm latitudes, are, without going into more minute 
details, sufficient to indicate the warmer temperature and different 

climatal conditions of our geographical region during the Cretaceous 
era. 

Of the many records of the past, nothing is useless; no portion 
without its value. The embedded shells give us important evidence 
of the rate of the accumulating sediments, and record their progress. 
In the beds we are studying, especially in regard to the Chalk, they 
teach us how slow and gradual was the deposit of sediment; for the 
encrusting parasites on fossil bones and shells, betoken how long 
these dead objects lay in the ocean-depths ere they were finally en- 
tombed in their massive grave. 
How slowly and solemnly did the mighty work proceed; how vast 

the period over which it extended. Lach of all the myriads of those 
departed beings whose remains teach us the history of their age, 
must have had its term of existence, have lived and died, as do the 

creatures of the present, ere the growing cemetery enclosed it in its 
“cold embrace.” i 

* When we see,” says Lyell, “thousands of full-grown shells dis- 
persed throughout a long series of strata, we cannot doubt that time 
was required for the successive multiplication of successive genera- 
tions ;’’ nor when we see the internal parts of fossil oysters and other 
shells covered with Bryozoans, Serpule, and other encrusting bodies, — 
can we doubt their having lain at the bottom of the sea after death, 

; 

: 

{ 
’ 
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while these parasites lived, grew, and died before they were embedded 
in the slowly accumulating mud. 

In my former collection, now the property of the town of Folke- 
stone, there is a fossil oyster—by no means an uncommon example— 
having a second oyster attached to the inside of one valve. This 
specimen could neither have been suddenly enveloped nor even em- 
bedded shortly after death. Decomposition and entire disappearance 
of the animal must have taken place before the smaller oyster could 

have fixed its residence. This too must have died, and the connect- 

ing ligament of its valves have decayed, before the detached valve 
was worked away, and both oysters, old and young, embedded to- 
gether. 

Of all the numerous specimens of the prickly sea-urchin tribe from 
the Cretaceous rocks, to find one with any of the spines attached is 

_ rare, while the test itself is often coated with Serpule and other para- 
sitic forms. In such cases also, not only death and the subsequent 
decomposition of the muscular integument. must have happened, but 

_ the spine-divested body-shells of the Echinoderms must have remained 
exposed on the sea-bottom, while these extraneous beings lived out 
the full periods of their existences. 

The extremely slow formation of the Chalk is further displayed in 
its microscopic structure. 

Amongst all the wonders which geology has revealed, there is no- 
thing perhaps more wonderful than that the very substance of solid 
rocks should be composed of the remains of the minutest animalcules. 
Yet such the microscope has shown; and chalk is one of the nume- 

rous instances. 

Every atom, each individual particle, was once part of a living crea- 
ture. Thousands of miles of solid rock, hundreds of feet in thickness, 

form thus a mighty tumulus of fragile invisible beings,—the cemetery 
of the unseen; beings not suddenly nor violently destroyed, but 

that naturally sported away their lives above the dead ones of their 
race, a million of whose carcases scarcely formed a cubic inch of the 

Cretaceous ocean’s mud. : 
Beautifully and truly has it been said, that “the majesty of God 

appeareth not less in small things than in great, and as it exceedeth 
human sense in the immensity of the Universe, so doth it also in 
the smallness of the parts thereof.” The deposits of the Cretaceous 
period are very extensive, and are found in Belgium, Holland, Prussia, 
and over the greatest portion of Europe. <A map of the divisional 
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boundaries of the ancient lands and seas of that remote geological 
age would display very different dispositions of continents, islands, 
oceans, than now exist. All through the great Tertiary ages, the 
Pleistocene and the historic periods, the sea has been at its ancient 
toil, destroying and renovating, pulling down and levelling. All 
through those vast periods the winds and rain, and frosts and snows 
have been abrading and disintegrating the mountain-rocks, and slowly 
bringing down the detritus to the river-valleys and the sea. All 

through those vast ages—reckonable only by millions of years—the 

earthquake and the volcano, subterranean expansions and contractions 
have contested with the air and the water the dominion of the earth, 

and have maintained the supremacy of the dry land over the storm- 
crested “waste of waters.” 

We have been over some twenty miles of ground in our brief and 
rapid notice of the Cliff-section of the Kentish coast; we have gone 

ages back in our reflections; we have spoken of the rocks which form 
those cliffs as having been the mud beneath or the sands upon the 
shores of an ancient ocean long since passed away. Let us sit down 
now under the shade of the massive walls of the Roman castrum 
where first we halted in our mental ramble, and shortly tell the 

history of these lofty cliffs, “white, blue, and grey,” yellow and 
green. | 

Fine calcareous matter, stiff mud, siliceous sands, all the produce 
of the salt sea, all once deposited in the depths or on the shores of 
ocean, now two, three, four, and five hundred feet above the waves. 

All once piled nearly flatly over each other like so many books on a 
table, now tilted up edgewise like volumes in an open space ona 

library shelf. If, reader, you are a geologist, you will. know some- 
thing of what I am going to tell, for the Wealden district of which 

our section forms a part is too remarkable not to be well known to 
scientific men. If you are not a geologist, then, though I tell an old 
tale, it will be one that will mightily interest you if I tell it well. 

There was—how many ages since no one can say, no figures ex- 
press; but it was long, long ago, if even we could reckon by ages— . 
an ancient continent spreading over all this region round, not then 
so temperate as now, but hotter and more like the tropic band; on 
its shores tall trees and a rank luxuriant herbage grew. Gradually 
the forest-covered soil sank down, and gradually the great river that 
drained the continental tract spread wider and wider its mud and 
ooze. There in its swamps gigantic lizards and winged reptiles sought 
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their food, and there oft during the estival droughts millions of 
marsh-mollusks on the half-dried banks retreating into their spiral 
homes were baked by the hot sun into beds of beautiful marble (Be- 
thersden and Purbeck), so often since polished into pillars for holy 

_ places, or chiselled into seats for saints. 

In the lapse of further ages—for Time’s march has never stayed— 
| the salt waves curled and broke in writhing foam, and the sea-breezes 
rippled the ebbing tide over the shallow sands, which the rain spat- 
tered and the creeping things of the shore streaked and dotted with 
their footprints. 

Down further yet went the ancient land, and the mud took the 
place of the sand; further still and the fine calcareous ooze of a 
deeper ocean succeeded to the mud; and the river-mussel and the 
reptile were supplanted by the ammonite and the shark; the trees 
and insects by the mollusk and foraminifer. 

The ancient trees of that old contineutal land are still dug up in 
the Purbeck beds; the bones and teeth of the Iguanodon, the Ptero- 

 dactyle, and other gigantic reptilia are often exhumed from the sands 
and clays of the Wealds of Kent, Surrey, and Sussex; and the rip- 

_ ple-marked sandstone is daily quarried at Horsham, Hastings, and 
Rye. Ammonite and shark, crab and shell-fish have left their 
solid cases, bones, and teeth in the ragstone, greensand, and gault, 

and even traces of the soft flesh of the latter yet remain as brown 
nodules of molluskite in some of the sandy beds of stone. 

Further still sank the ancient land with its overpiled sediments 
until the faint currents of the ocean-deeps scarcely stirred the tiny 
valves and weightless shells of microscopic entomostracs and fora- 
minifers,* powdering the fine calcareous mud in depths which the 
light of heaven only dimly reached. 

All these various beds, formed during the vast period of those 
strange changes, however dissimilar in their present state they may 
at the first glance appear, both in mineral composition and in the 
physical conditions of their deposit, are nevertheless found to be 
naturally associated, when the sequence of their succession and the 
nature and value of their organic remains are known. 

No general distinguishing mineral characters can be universally 
assigned to these various divisions, for the composition of the beds of 

* Some portions only sank to this great depth. The area of Kent and Sussex was 
nearer the old continent, and consequently sank into less profound though still deep 
water. 



288 THE GEOLOGIST. 

every age varies with their geographical extension, and according to 
the ancient conditions of that part of the Cretaceous sea on which 
they were deposited. Thus in places far removed from Kent the 
argillaceous gault of England may be represented by a hard rock or 
an incoherent sand ; or the fossils of the Upper Cretaceous beds may 
be enclosed in stilts totally unlike the soft white chalk of England; - 

the upper beds of which, too, in some parts of Europe are devoid of 
those bands of black flints which so conspicuously characterize our 
own: while on the other hand the Lower Chalk which is here with- 
out them, elsewhere on the Continent encloses numerous bands of 

siliceous concretions. The grey chalk also in some places abroad 
contains white-coated flints and beds of chert, and may be represented 
by a limestone in one geographical district, and by a sand or a clay 

in another. 
The various divisions of the Cretaceous formation in the limited 

area this book describes are, however, marked by real discordances, 

both petrological and paleontological, while some connecting organic 
forms link the whole into one proper geological group, containing 
upwards of 5000 characteristic species of fossils distinct from those 
of the Oolitic strata below, and from those of the Tertiary beds 
above. 

But to return to our history, from which we have thus somewhat 
digressed. All these strata, which we have so far traced as sea-de- 
posits, have been raised from their nearly level position and tilted 
with slightly upturned edges. In our section (fig. 1) they dip 7° 
to the east-north-east. In Sussex the like beds dip the opposite way, 
and they vary all round the semicircle of the Downs, assuming a 
more and more northerly dip as they approach from either hand its 
central portion in Surrey ; pointing indeed away in all directions from 

a common centre near Battel, in Sussex, as may be seen in the map, 
Pl. XVI. 

At intervals these chalk downs are broken by transverse gorges or 
river-valleys, while the great interior area of the Weald presents the 
lowermost, or, as from this circumstance they are termed, the Wealden 

strata at the surface entirely divested of those cretaceous sand- 

stones, clays, and chalks, which in the Kentish cliff-section are seen 

to repose upon them. 
Now either those chalk-strata and greensand were never deposited 

over this area, which their thickness at their truncated edges, as well 
as the steepness and height of the surrounding escarpment of the 
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Downs forbid us to suppose, or they have been swept off from it 

since. 
To this latter conclusion we must inevitably come; but then the 

_ question arises whether the Cretaceous and Upper Wealden beds ex- 
tended over this area in their full thickness ; if so, from off this re- 

gion the rocks must have been swept away to the extent in vertical 

height of more than 1400 feet. 

Wealden Area, 

Fig. 3.—Dome-shaped strata over the W eald, of equal thickness throughout. 

Some geologists, however, and with good reason, consider that the 

beds became thinner as they overlapped the Wealden district ; and 
| itis certain a great submarine ridge has existed at this spot from 

the Carboniferous era, if not from an even earlier date. The sea 

: might therefore naturally be supposed to have shoaled over this tract, 
and consequently the deposit would not have been so thick as in the 

deeper parts of the sea. 
Wealden Area. 

Fig. 4.—Strata diminishing in thickness over the central or Wealden area. 
a, Upper Chalk; 4, Lower Chalk; ¢c, Gault and Lower Greensand ; 

d, Weald clay or Old Wealden land. 

The proof of this surmise would be in the diminished collective 

| thickness of the groups of strata (as between / and g), as one after 
another abutited against the submerged slopes of the ridge and was 
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Fig. 5.—TIdeal section of strata abutting against a ridge. 
a, Upper Chalk; 4, Lower Chalk ; ¢, Gault and Lower Greensand ; 

d, Neocomian beds; ¢, Old Wealden land. 

over the inferior strata. 

TOL. VI. 2P 



290 THE GEOLOGIST. 

4 7 

_ Se EST! We Bee eS a A | = aC : 

e TLL | Mang : = ; 

~ TTL /] aan 
ee HITT iii f 77 Lei LI / U/l UT VL A ~ 

“£4 al eee Ty ELLE ee 
Sor 6.—Ideal section of strata thinning out against a ridge. 

a, Upper Chalk; 4, Lower Chalk; c, Upper Greensand; d, Gault ; e, Lower 
Greensand ; /, Neocomian beds; g, Old Wealden land. 

We have already pointed out the convergence of the lines of dip 
towards a point near Battel. There was the apex of the great dome, 
the outer concentric coatings of which, whatever their original thick- 
ness, have since been sliced off—denuded by cutting action of the 
waves as the island-dome was slowly elevated out of the waters. 
Now the physical features of this region, as we at present see 

them after its upheaval, show that the area uplifted was the area 
of weakest resistance to the upheaving or expansive forces below, 
and that that area had a configuration not unlike that it still retains, 

although it would appear that the denudation of the upper beds was 
carried on synchronously with the gradual upheaval of the mass 
throughout, at least throughout the early Tertiary period, and since 
the fracture of the river-valleys, at least over the area enclosed by 

the downs, from which the débris of the shattered beds kas been 

cleanly removed. (See Fig. 12.) 
As certain as the laws of mathematics are the laws of such eleva- 

tions. The hills, irregular as they appear to be, are not vagaries of 
nature, nor are the valleys fortuitous cavities. The Wealden area 
is an irregular curved oval, cut through by the fissure of the English 

Channel; the counterpart encompassing the neighbourhood of Calais 
and Boulogne. 

If one applied a pressure from beneath to a deal table, a tile, or 
any other square or straight-sided object, it would split linearly across 
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in one direction or the other, as in Fig. 7 or Fig. 8. If one 
applied the pressure against the under surface of a drum-head, the 
parchment would split either in concentric lines, as in Fig. 9, around, 

or in radiating lines, Fig. 10, from the centre. Now, an oval is prac- 
tically a compound of the square or parallelogram and the circle, 
as shown in Fig. 11; and the consequence of the upheaval of a dis- 
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trict possessing a contorted oval shape by an equally-pressing power 
from below, such as an expanding volume of gas or steam, or the ex- 

pansion of a heated rock-mass, would be to fracture the superincum- 
bent rigid beds in lines partly concentric, partly straight, partly ra- 
diating and partly curved, according to their position with respect 
to the centre or sides of the region upraised. 

Such are really the characters of the lines of the hills and valleys 
of the Weald and the Chalk gorges. The comparatively straight line 
of the St. Leonard’s and Ashdown hills passes by Horsham, Crow- 
borough, and Wadhurst ; the concentric ridges by Lewes and Dork- 
ing, while the diverging radiating lines are the great cross-fractures 

through which the rivers of Kent, Surrey, and Sussex find their outlets 

| to the sea. (See Map, Pl. XVI.) 
| To return again to ourhistory. Since the sediments of the Creta- 

ceous ocean were consolidated into rock, they have been furrowed by 

| another ocean as they rose into land, and other newer deposits formed 
of their débris. Of such origin are the Thanet sands and the plastic 
clays of Reading and the Isle of Wight. These and many other of 
the Tertiary beds of the surrounding country are nearly wholly 

| formed of the greensand, clay, chalk, and flints of the wasted Wealden 
land, and have been accumulated on its ancient successive shores. 

Wealden Dome, 
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Fig. 12.—Section of the present ae across Kent and Sussex, showing the suc- 
cessive ancient sea-levels at which the former Wealden dome was periodically cut 
away as it rose above the sea: the Upper Chalk, 1, being first cut away; then 
the Middle Chalk, 2; then the Grey Chalk, 3; then the Upper Greensand, 4 ; 
then the Gault, 5 ; aud finally, the Lower Greensand, 6, and Neocomian, 7. These 
beds forming consecutively the corresponding Tertiary beds, No. 1 to 7 ; on the 
older secondary strata, a tog. These are a, 4, Neocomian and Lower Greensand ; 
ce, Gault ; d, Upper Greensand; ¢, Grey Chalk ; f, Middle Chalk ; g, Upper Chalk. 

The Tertiary period passed away,and the age of the great mammoths 
succeeded. On our hills and plains, and in the alluvia of our river- 

valleys, are spread the bones of elephants, deer, hippopotami, and oxen 

that ranged across the narrow isthmus which then connected our land 
| with France, and which still leaves traces of its former position in 
the ribbon of shallow water between Folkestone and Boulogne. 

Interesting indeed are the inquiries— W hen was the Wealden dome 
first raised and how denuded? When were the British Isles dis- 
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jointed from the continent of Europe? When were the white cliffs 
of England split apart from those of France ? 
A submerged or island dome, as we have already said, appears from 

all we know to have existed over the site of the present Weald at the 
close of the Coal Period ; and from the indications we derive from 

deep borings in the surrounding regions, it would be inferred that 
the Triassic beds were certainly wauting, and that the Oolitic or 
Jurassic formation was also absent, the Wealden beds reposing, in 
all likelihood, directly on the coal-measures. 

That this region in the early Cretaceous age was in close proximity 

to dry land is certain, from the fossil trees and the reptilian bones 
found in the Lower Greensand quarries at Maidstone, and inversely 
from the thinness of that division in the Boulonnais. — 

From these and many other circumstances, it would appear that 
England was not cut off from the great mass of land then stretching 

away to the westward by Cornwall and Devonshire on the one 
hand, and Brittany on the other, at the close of the Cretaceous 

era; while the evidence of the Pleistocene deposits proves that the 
fissuring open of the whole extent of the English Channel was either 
just prior to, or coincident with, those early tribes of the human race 
whose remains and rude stone weapons are found associated with 
the half-petrified bones of the gigantic beasts of that remarkable age. 

But whenever this may be supposed to have happened, the same 
convulsions shook both countries alike, and the process which lifted 
up the Wealds of Kent and Sussex raised aiso the hills of Boulogne 
and Calais, and left them all portions of the same vast mound, until 
that other and later catastrophe fissured out the “ narrow stream,” 
on either side of which dwell those great and glorious nations of 
whom the poet wrote that they abhorred each other, but for whom 

science now has changed the deadly war of mortal strife into an honour- 
able rivalry for supremacy in the arts of peace. 

Strange thus that science should bring down the fracture of the 
Channel to the age of man! Have the old traditions of the Armoricans 
aught of relation to this great event,—the rupture of the British 
Channel? Have the tales of the loss of “forty miles of land and 
sea,” so current in Brittany and Wales, been handed down from an 

antiquity far more remote than that to which they are usually as- 
signed? Is there any probability of that submergence of the Léon- 
nais that Norman troubadours sang of when they told the sad story 
of Guinevra’s falseness to her noble lord, being concurrent with the 

isolation of the British Isles? We do not, of course, take for true 
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_ history the highly-coloured scenes of a romaunt, nor believe in all 
the wonderful doings of King Arthur, Sir Tristram, Meliades, and the 
other heroes of the song-stories of the twelfth and thirteenth centuries ; 
but we do know that many of these fable-songs were based on still 

more ancient legends, and may not these lays be but the embodiments 
in after ages of primitive traditions of far, far remote events ? 

Through Kent there is a narrow ancient way, now known as the 
Pilgrims’ Road, for along it our first of poets, Chaucer, made his 
“‘merrie motley cavalcade” to wend its way to Canterbury. People, in 
less searching times than these, believed the road went on to Corn- 

wall, and that along it Pheenician merchants brought their precious 
tin. Whether one end of this primitive way ever went towards Corn- 
wall, or whether remnants of that one end may still be found at our 
British kingdom’s end, this deponent saith not; but he does believe, 
—it may be but a childish fancy, for we like to deck our childhood’s 

cherished grounds with strange romantic fancies,—that its other end 

does end upon the Folkestone heights, and that only now because it 
can go no further, but whence it might have crossed the “narrow sea”’ 

before the chalk cliffs there ended it so abruptly. Strange it is to 
think that primitive men and mammoths might have walked along 
that road. The grass springs up and withers away, and the silent 
earth telleth no man’s history. 

FORAMINIFERA OF THE CHALK. 

By tHe Eprror. 

_ The Foraminifera figured in Plate XV. are some of them copied 
from D’Orbigny’s ‘ Memoir on the Foraminifera of the Chalk near 
Paris, and some are from drawings of Cretaceous specimens lent 
by a friend. The figures do not furnish anything like a perfect or 
consecutive series of these interesting Microzoa, though some of 
the most common forms are here depicted, and will well serve the 
purpose of drawing the attention of our correspondents and readers 
to the points of interest referred to at p. 234, No. 66. 

Professor Rupert Jones, F.G.S., has obliged me with the follow- 
ing notes on the figured specimens :— 

Plate XV., Fig. 1, 2. Cratsternarta rotTuLata, Lamarck. 
A common form of Cristellaria Calcar, Liun., sp., having but little keel, and very 

variable in this feature, as well as in the curvature and elevation of the septal lines, the 
convexity of the umbones, and the shape of the aperture, which may be either round or 
triangular. It is exceedingly abundant both in the fossil and the recent state, the 
largest specimens are found in strata of late Tertiary age and in the existing seas; and 
under its various modifications it has received many different “ specific” names. C. rodu- 
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lata is very abundant in the Gault, Upper Greensand, Chalk-marl, and Chalk. Its oc- 
currence in the red chalk of Yorkshire is noticed in the ‘Geologist,’ 1859, p. 275 ; and 
1860, p. 420. 

Fig. 3. Texrutarta Trocuts, D’ Orbigny. 
One of the most symmetrical of the Textularize,* and found chiefly in the Chalk, ac- | 

companied with 7. ¢urris and many other varieties. 

Fig. 4,5. Texrunaria ageLutinans, D’ Orbigny, var. 
The Textulariz are so variable in their growth, forming vesicular or flattened cham- 

bers, and arranging them sometimes so regularly and at other times with such a want 
of neatness, that there may be almost as many names for them as there are individuals. — 
Fig. 4 and 5 are examples of this. Badly grown specimens of the typical form known — 
as T. agglutinans, they form links with the variety named 7. fda and many others. 
These Textulariee are extremely common in the Gault, Chalk-marl, and Chalk. 

Fig. 6. Texrurarta Baupovrneana, D’ Orbigny. 
This is another common form of Textularia, more symmetrical in outline and in the 

setting on of its compressed chambers, than Fig. 4 and 5. It can be scarcely, if at all, 
distinguished from a well-grown 7. sagittula, Defrance. 

Fig. 7,8. PLANORBULINA AMMONOIDES, Reuss, sp. 
Most of the Planorbuline, especially the larger forms, live in the shallower sea-zones, 

chiefly among seaweeds; but in deep water they pass into smaller and more compact 
varieties, such as Fig. 7 and 8. These subnautiloid forms are common in some of the 
Jurassic clays and in the Gault, Chalk-marl, and Chalk, and abound in the existing seas 
at depths greater than 100 fathoms. 

Fig. 9-11. Putvinvutinat umpriicata, D’ Orbigny, sp. 
This belongs to a large family of Rotaline Foraminifera, which group themselves 

around Pulvinulina repanda, Fichtel and Moll., sp. It belongs more especially to the 
subgroup of which P. Menardii is the type. This attains its best growth at about 100 
fathoms in the existing seas, but lives well at abyssal depths, even at more than two 
miles depth ; whilst, on the contrary, in shallow water it degenerates into bizarre varie- 
ties. D’Orbigny’s Rotalia Micheliana and R. crassa, figured on the same plate (Mém. 
Soc. Géol. France, iv. pl. 3) from which Fig. 9-11 have been copied, are also varieties 
of Pulvinulina Menardii. These are all three found in existing seas under the condi- 
tions mentioned above, and are abundant in the Gault, Chalk-marl, and Chalk. 

Fig. 12. Lirvota NauTiILorpEA, Lamarck. 
This is the elongate form of Lituola, the short condition of which is more or less nau- 

tiloid in shape. Lituola has very variable states of growth according to its place of 
living, and is often attached to shells, seaweeds, etc. ; it has therefore many varieties, re- 
cent and fossil. 

Fig. 18. Mareinvtina TRILOBATA, D’ Orbigny. | 
Marginuline are Cristellarie with short chambers, arranged without coiling, except 

at the commencement. They are present wherever Cristellarie abound. 

Fig. 14,15. Lineunrya cartnata, D’ Orbigny. 
This is a smooth compressed Nodosaria, the gradation from cylindrical to flattened — 

forms being extremely gentle in numerous intermediate forms ; and further, these flattened 
Nodosariz, by the backward growth of the sides of the chambers and further compression, 
gradually pass into Frondicularia; see Quart. Journ. Geol. Soc. xvi. p. 453, pl. 19. 
Linguline are not very common in the Cretaceous formations. The specimen figured 
(Pl. XV., Fig. 14, 15) is a remarkably fine individual (magnified six times) from the Chalk — 
of Gravesend. Fig. 14 shows the slit-like aperture. “Al 

* See “ Memoir on Textularie,” by Messrs. Parker and Jones, Annals of Nat. Hist. 
February 1863. of 

+ For the description of the gencra Pulvinulina and Planorbulina, see Carpenter’s 
‘ Introduction to the Study of Foraminifera’ (Ray Society), 1862, p. 200, 210, ete. 
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Fig. 16,17. Fronpicunaria Arcutactana, D’ Orbigny. 
A narrow form of F. complanata, Defrance, of which there is an endless series of 

modifications. These are really chevron-chambered Nodosariz. Frondicularie are 
common in the Gault, Chalk-marl, and Chalk, and occasionally are found abundant in the 
Tertiary beds, and are not wanting in some parts of the existing seas. I'ig. 17 is an 
edge-view. 

Fig. 18, 19. VaGrnvLina costunata, Reuss. 
A variable Nodosarian form, abundant in the Gault and Chalk-marl; rare or wanting 

in the Chalk. Fig. 18 is a view of the edge, which is as variable in thickness as the 
shell is in its other measurements. 

Fig. 20, 21, 22. Fronprovutarta Corpat, Reuss. 
Frondiculariz, or flattened, chevron-celled Nodosariz, vary continually as to the 

length of the backward elongations of the cells, as the two figured specimens (from the 
Chalk-marl or the Gault) here show. When they commence with a spiral arrangement 
of the cells, they are known as Flabellinze ; and excepting in this point, there is little 
or no distinction between Fig. 20 and D’Orbigny’s Flabellina rugosa ; indeed Fig. 22 
shows a little eccentricity of the first chamber. Frondicularia is to Flabellina as Nodo- 
saria is to Marginulina and Vagulina. Fig. 21 is an edge-view. 

Fig. 23, 24. Denratina a@raciiis, D’ Orbigny. 
A variety of the world-wide D. communis, D’Orbigny, which occurs in all geological 

formations from the Paleozoic upwards. D. communis itself isa feeble form of Nodosaria 
Raphanus. Fig. 23 is the end-view, showing the aperture. 

In the above remarks I have incorporated much information derived from my friend 
| Mr. W. K. Parker. 

CORRESPONDENCE. 

Causes of Cosmical Changes of Temperature on our Planet. 

That the vine, the walnut, the plane-tree, ete. etc., once flourished within 
the Arctic Circle, and that Mount Lebanon was for a long period covered 
with ice and snow, are facts inexplicable by any meteorological causes now 
in action, every geologist of the present day I believe admits. The ques- 
tion is to what causes, not now meteorologically evident, are we to attvi- 
bute the great changes of temperature on our planet, which have extended 
over such long periods as those recorded by the unquestionable and well- 
established testimony of glaciation. Must we carry our solar system into 
remote regions of space in order that we may theorize on cosmic changes 
of temperature, or can we explain‘ these truly wonderful facts by some 
changes in our own planetary motions, such as our earth getting into a zone 
of asteroids, to changes in the sun’s atmosphere, either as to surface or 
intensity, as already published by Mr. Mackie, in a former number of the 
‘Geologist’? With regard to the theory of the earth passing through hot 
and cold regions of space, Mr. Mackie asks, “ If heat be confined to mat- 
ter, how can we speak of hot and cold regions of space, where by that very 
admission neither heat nor cold can be?” The reply to this question is 
not difficult. Matter cannot exist without space, but space can exist with- 
out matter. By hot and cold regions of space, I could only mean those 
portions of space occupied by matter, for where there is no matter there 
could be no temperature, neither hot nor cold as sensations, nor caloric as 
a material condition ; for whether heat be a fluid or a wave, it can have no 
existence in pure space, pure space being a negation of everything that is 
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material. The thermal portion of space must therefore be material that — 
is occupied by matter. There can be no absolute void or pure space be- © 
tween us and any visible star, no matter how remote; even though its dis- © 
tance be so immense that the courier ray that now announces to our senses — 
its existence, may have started on its errand thousands of millions of years 
ago, travelling all that time at the rate of a hundred and seventy thousand 
miles a second, still in the immense, the inconceivable space so run over 
by the luminous messenger, no absolute void could have existed, otherwise 
the star must be invisible to us. 

Mr. Mackie is therefore right in stating ‘that if heat be confined to 
matter, how can we speak of hot and cold regions of space?” but he 
should have added pure or empty space where no matter exists, as I only 
meant those portions of space occupied by matter surrounded by and float- 
ing in a thermal ocean; for whether heat be a fluid or a wave, we cannot 
expect to find the causes of telluric changes of temperature by travelling — 
into regions of space where nothing exists, where there is no entity but — 
nought, ‘ where death is life.” Mr. Mackie says (last number of ‘ Geo- 
logist’), ‘if the sun moves on with his surrounding worlds, these will all 
travel onwards together in the same ethereal material envelope ; and there- 
fore, unless the supposed hot and cold regions of space have temperatures 
of much higher or much lower degrees than the general temperature of 
the solar region, the effect would be imperceptible.” It is evident that 
the portions of space so traversed by our solar system at the rate of 57} 
miles a second, moving towards the constellation Hercules, must be ma- 
terial, for so far as we can see any object in the universe, between us and 
that object there can be no absolute void or pure space, otherwise it must 
be invisible. Now it is clear that the regions of space occupied by matter 
cannot be of the same temperature, as the causes that generate light and 
heat are neither uniform in intensity nor distance. The path traversed by 
our solar system in space therefore cannot be isothermal. 

It is not likely that our solar system is travelling through space sur- 
rounded by the same ethereal envelope, as Mr. Mackie seems to think, for 
this would be, supposing that outside this ethereal envelope nothing ex- 
isted but pure space, an assumption quite opposed to the facts and reasons 
already stated. Besides, whether heat be a fluid or a wave, in either case 
it must be subject to the ordinary influences of physical agencies; there- 
fore the same condition of matter constituting uniformity of temperature 
could not follow and surround our solar system in its travels through 
space. 

Davin Lestiz, M.D. 
Tunbridge, July 19th, 1863. 

The Portland Fissures. 

Srr,—I hope you will allow me to correct a mistake which you have 
made in your remarks on my last letter, in saying that my theory was 
that of ‘‘the deposition of the extinct animals in caves before the caves 
existed.” On the contrary, I said that I was of opinion that all bone- 
caves were only formed by the animal remains embedded in the limestone 
deposit before its consolidation, and, consequently, before the existence of 
any caves in it. 

The question with respect to the Portland and Oreston fossils is en- 
tirely dependent on the truth of certain facts. First, with respect to 
the Portland fossils, can the statement of Captain Manning, of the ‘ Willis’s 
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Current Notes,’ and of the article in the ‘ Times,’ relating to the new for- 
tifications in Portland, be disproved, that human and animal bones have 
been found mingled together in fissures of the rock which do not extend 
to the surface of the rock? If this statement is correct, as I believe it to 
be, it necessarily follows that the human and animal bones must have 
been embedded in the calcareous deposit when it was soft, and conse- 
quently before the existence of fissures in it; and the men and animals 
to whom the bones belonged must have previously inhabited some other 
dry land which probably no longer exists. Again, if the assertions of Dr. 
Buckland, in the ‘ Reliquie Diluviane, and of Mr. Joseph, mineralogist, 
of Plymouth, in his letter to me, are correct, that the caves at Oreston, 
which were only discovered by working away the body of a rock in a 
quarry, had no apertures, it necessarily follows that the animal remains 
must have been embedded in the calcareous deposit before its consolida- 
tion, and consequently before there were any caves in it, and therefore 
the animals must have previously inhabited some other dry land. I think 
it is certain, from the statement of Dr. Buckland, that all bone-caves which 
have been discovered with apertures through which the remains of large 
animals could have passed are situated in the face of cliffs, produced, as 
he says, by diluvial denudation, and that all other caves have only been 
*‘ laid open by the accidental operations of a quarry or mine.” He says, 
‘the existence of caverns is an accidental occurrence in the interior of the 
rock, of which the exterior surface affords no indication when the mouth 
is filled with rubbish and overgrown with grass, as it usually is in all 
places, excepting cliffs and the face of stone-quarries ;” that 1s, in fact, 
where no mouths have existed but what have been made by the formation 
of a quarry. For instance, as stated by Dr. Buckland, the bone-caverns 
in Yorkshire, Devon, Somerset, Derby, and Glamorganshire “ were all laid 
open, with the exception of the caves at Paviland, by the accidental ope- 
rations of a quarry or mine.’ ‘The caves at Paviland are in the front of a 
lofty cliff, produced, according to Dr. Buckland, by diluvial denudation, and 
there is no evidence that they ever had any other mouths than those which 
were made by the formation of the cliff. 

Your obedient servant, 
THos. D. ALLEN. 

Rectory, North Cerney, Cirencester, July 9th, 1863. 

[It is perfectly futile to argue upon such bases as Mr. Allen persists in bringing for- 
ward. Men who, like myself, have useful duties to perform in life, cannot waste their 
time in arguing on imaginary bases. Mr. Allen’s fundamental base of argument, if not 

absolutely false, as I and every rational man in the present state of science must believe 
it to be, is unfounded and unproven. There is xo proof whatever that the fissures do not ex- 
tend to the surface: indeed the very good observations of Mr. Fisher distinctly show that 
they do extend to the very surface. Nobody denies that human bones and mammalian 
bones have been found in the fissures. So have halfpence with human and other bones 
in caves ; but such an association would only lead to an erroneous inference if the cir- 
cumstances of the association were not examined and explained. If this were not done, 
we might infer that the mammoth was a contemporary of George II. We really will 
not print any more “ifs.” We distinctly challenge Mr. Allen to prove that the fissures 
at Portland do not extend to the surface, and, until this is done, we will print nothing 
more from him on the subject. The theory of the formation of caves by the generation 
of the gases of decomposition of animals embedded in soft mud is too absurd to attack, 
—for the volume of gas so generated, if powerful enough to have forced open any large 
body of earth in forming a cavern would have formed a spherical cavity or gigantic bub- 
ble. No such gigantic bubbles of air could ever have formed long, narrow, irregular, flat 
fissures such as those of Portland. In some of the German caves it has been calculated, 
from the bones extracted, that they belonged to three times as many individuals as, with 
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their flesh on, the cave could contain. And this and many other arguments have been 
used expressly by Dr. Buckland to prove the caves were inhabited by the fossil animals 
while they were living. Mr. Allen can never reconcile these facts with his bubble 
theory. As to caves having no mouths, it is certain they must have, or have had, if we 
find anything in their stomachs. It would be equally consistent to argue that the flies 
found in the crop of a swallow must have produced the stomach in which they were 
found as to argue that caverns could be filled by bones of beasts without any orifice for 
the beasts or the bones to get in by.—Ep. Grot. | 

The Portland Fissures. 

S1z,—Though I should be sorry to do anything which would prolong 
the discussion on the Portland ossiferous fissures, | am induced to notice 
a statement, by Mr. Allen, in your July number, p. 253; namely, that a 
Plymouth correspondent informed him “that there was no aperture in the 
cavern” (discovered at Oreston in 1859), “‘ and that some of the bones were 
embedded in ‘ compact rock.’”’ 

In some sense each of these assertions is correct :— 
ist. The cavern when discovered certainly had no aperture ; it was easy 

however to discover where there had been one, The so-called cavern was 
more correctly a fissure, originally open at the top; but which, after the 
receipt of its varied contents, had been closed up with coarse breccia, 
consisting of large angular masses of limestone, which, from time to time, 
had fallen in from above and become cemented with carbonate of lime. 

2ndly. Some of the bones were embedded in stalagmite, which might 
truly enough be termed ‘‘ compact rock,” but could not possibly be con- 
founded with the true limestone. The quarrymen invariably gave it the 
distinct local designation of *‘ callis.” ) 

It is undesirable further to occupy your space, and indeed, it is unneces- 
sary to do so, as this subject has already been discussed in your Journal. 
See ‘Geologist’ for 1859, p. 439, ete. 

I am, truly yours, 
Lamorna, Torquay, July 17th, 1863. W. PENGELLY. 

The Bone Spear-head from the Essex Coprolite Pits, figured in 
the *‘ Geologist’ for 1861, page 558. 

S1r,—As the remains of man or his works, in any geological formation, 
is one of the most interesting discoveries of the present age, no manufac- 
tured article of decidedly geological age, be it ever so rude, should be cast 
aside or consigned to the cabinet without there being first brought forward 
all the evidence possible as to its age and its origin. 

Therefore when a specimen is procured, we should first show it to be one 
actually worked, and not formed by chance; secondly, prove from what 
stratigraphical formation it has been taken; and, thirdly, ascertain how 
far back in the scale of geological time this formation dates. 

The specimen which induces me to make the first inquiry is a bone 
spear-head, which, about five years ago, I procured from a heap of copro- 
lites belonging to Messrs. Rhodes, Smith, and Co., manure manufacturers, 
of Selby, along with sharks’ teeth, Fucus contrarius, oysters, and various 
pieces of bone, all of which seem to be of the same geological age. This 
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heap of coprolites had been got from the Essex Crag, but as to what depth 
and the exact locality in the deposit this specimen had been embedded I 
have been unable to ascertain. It was the reading over, about three years 
since, of the interesting accounts in the ‘ Geologist’ of the discoveries of 
M. Boucher de Perthes, which first caused me to look closely over the 
specimens I possessed from the Essex beds, and I was at once struck with 
the form of this bone-weapon, as one being fashioned by hand and not by 
accident. It seems to have been struck from the shank bone of some large 
animal, and in form somewhat resembles the large flint-pointed implements 
from Abbeville, and is nearly of the same size. Its length is 42 inches, 
and breadth 22 inches. 

Believing this specimen to be a true worked one, I will endeavour to 
prove that it is a true fossil, and of the same age with the coprolites with 
which it was found. Its colour and density are the same as those of the 
teeth, shells, and other bones; it gives, also, the same metallic ring or clink 
when struck. Its point and edges are a little rounded down and polished 
by the action of water, as are the various other phosphatic specimens 
taken from the same formation. It is marked with slight scratches or 
strie, particularly on one of its sides. 
On the third point, I am not sufficiently acquainted with the Essex co- 

prolite-beds to make out their exact stratigraphical age ; yet, by the little 
I have learnt, I am led to think that this specimen, if a truly worked one 
and of the age of that deposit, is the oldest example known, and may 
probably carry the age of man nearly as far anterior to the specimens 
found in the gravels of Abbeville as those specimens date from the present 
time. 

This is an interesting inquiry and worthy of further research; and I 
trust that the noticing of this specimen will be the means of further ex- 
amples being procured in situ from the same ee 

ours, 
J. R. Mortimer. 

Fimber, Yorkshire, July 15th, 1863. 

FOREIGN INTELLIGENCE. 

An able article on the former connection between Northern Africa and 
Southern Europe was communicated, by Professor Edward Suess, to the 
meeting of the Imperial Geological Institution of Vienna, on the 20th 
Bf January last. We have deemed it sufficiently important to trans- 
ate :-— 
A letter addressed lately by M. Anca, of Palermo, to M. Senoner, 

affords me the opportunity of returning again to a subject which I have 
already treated on, some time ago,* and the reconsideration of which seems 
to me very proper, not only to show the value of the studies of M. Anca, 
but the importance also of such researches in respect to the observations 
which are now being undertaken at Vienna. 

I mentioned in my former article that the researches of my distinguished 
rofessional colleague, M. Hornes, on the fossil mollusca of the Vienna 
asin, showed the unexpected concordance of many species of our marine 

fauna with those which are now living on the coast of Senegambia; and 

* Meeting of the Imp. Acad. of Sc., January, 1860, p. 159. 
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I quoted then as a few instances the Cyprea sanguinolenta, Buccinum 
lyratum, Oliva flammulata; and I inferred, according to my notions of 
the Great Sahara, that there was at one time a sea extending from the 
Gulf of Gabes southwards as far as the heights of Idijl, in the province of 
Aderer; thus uniting the Senegambian shores with those of the Me- 
diterranean. I was able even then to refer also to the detailed statements 
of M. Laurent,* who had been commissioned with the construction of arte- 
sian wells on the northern border of the desert, and who, in his report, un- 
hesitatingly represents the desert as having been once widely inundated 
as a sea-gulf, which broke in through the Gulf of Gabes, and the unmis- 
takable traces of which are still to be seen by the numerous terraces along 
the southern border of the Aoures Mountain, where the ancient seashores 
can even now be recognized by the presence of one of the most common 
inhabitants of the Mediterranean, the Cardium edule, the shells of which 
are there scattered abundantly, and which mollusk seems even yet to be 
found still living in some solitary pools in the desert. I added further, that 
even at present large extents of the desert are situated far below the level 
of the sea, and that from the oldest times the extensive salt-crusts and 
salt-marshes have been considered evidences of a former overflowing of the 
sea. 

With the progress of M. Hornes’ labours, the impression of the cor- 
rectness of these statements has increased. We have been not only made 
acquainted with many species amongst the bivalves, which now extend — 
their propagatory circuit as far as Senegal,—such as the Lutraria oblonga, 
Tellina crassa, T. lacunosa, Venus ovata, and three out of four of our 
Dosinie, namely the Dosinia exoleta, D. lineta, and D. Adansoni,—but we 
find also in our basin special and very marked Adansonian types, which 
at the present time are only to be found living on the Senegambian coast, 
as, for example, the Zugon anatina and Adanson’s vagal, the Tellina 
strigosa. The great Mactra Bucklandi, also, which does not live on the 
European coast at all, seems to appear on the Senegal. 

All accounts of the desert agree in the supposition of a former overflow ; 
and not only Laurent, but also many other naturalists, independently of 
palzontological data, were led to this conclusion solely by the configura- 
tion of the district and the constitution of the soil. Barth, on his journey 
from Tripoli to Murzuk, in following the old Roman road, seems to have 
moved almost always eastwards of and outside the range of the ancient 
sea; it might not, therefore, at a future time, be without interest to inves- 
tigate how far the outlines of this old sea correspond with the statements 
of Duveyrier on the limits of the country. 

The present land-fauna of Morocco and Algiers, as far as Cyrenaica, 
corresponds entirely in its essential features with the South-Kuropean, 

“namely, on the one side with that of the Pyrenean peninsula, and on the 
other with that of Southern Italy; whilst in Senegal, Gambia, and 
the other countries beyond the desert to the Nile, the first really African 
types appear. The elephant, rhinoceros, hippopotamus, giraffe, cro- 
codile, and many other principal forms, do not overstep the Sahara; and the 

‘contrast between the Morocco-African land-fauna, and the proper African 
fauna is, in most classes of animals, very striking, whilst the connecting 
links with Europe are unmistakable. The voyage of M. Mor. Wagner 
in the regency of Algiers} contains numerous proofs of this, and these are 

multiplied at every fresh comparison. The crossing of the Jnuus ecau- 

* Bull. Soc. Géol. 1857, t. xiv. p. 615. 
+ Petermaun, Mitth. 1861, t. xiii. 
+ 3 vols. Leipsic, 1841. 
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| datus over to Gibraltar is known. The Sorex Etruscus, otherwise an ex- 
| elusively Italian animal, is to be found in Algiers; the fox, which is 
lighter in Italy than in Germany, appears in Algiers as a still lighter va- 
riety ; and it may be also worth mentioning, with respect to the reptiles, 
which are less exposed to the influence of man, that the new ‘ Erpetology 
of Algiers,’ by Strauch, contains well-known South-European species, such 
as Cistudo Europea, Lacerta viridis, Tropidonotus natrix, Rana esculenta, 
ete.; and that animals like the Chameleon Africanus appear also in Spain 
and Sicily. With regard to the beetles, Erichson, having examined the 
collections of Mor. Wagner, says:—‘‘A number of species belong also 
to the middle-European fauna; a larger number extend over all the 
coast-lands of the Mediterranean Sea, a few inclusive, but the most of them 
exclusive of Egypt, which, in its fauna, exhibits more of the middle- 

ican characteristics. Most of the species possessed by Algiers are 
identical with those of the opposite Italian islands, Sardinia and Sicily, 
but less so with the mainland of Italy; and the same is the case with the 
Spanish peninsula and the opposite territory of Morocco; whilst it is very 
often the case that the Spanish- Morocco and the Italo-Algerian species 
show (?) comparatively an analogy between themselves.”* The like pheno- 

| mena are repeated in the land-snails. According to Forbes, the concor- 
dance of the Morocco snails with those of Spain is so great, that even on 
the heights the Spanish mountain-snails appear. The Glandina Algira is 
to be found, in the smaller form, from the valley of Tsonzo to Constan- 
tinople ; whilst the larger variety connects Lower Italy, Sicily,and Algiers. 
Other South-European species which seem to have originated from the 

} east,—as, for instance, the Cyclostoma elegans,—are, on the contrary, 
} wanting in Algeria; whilst the Cyclostoma sulcatum appears in the Italian 
islands, at Malta, in Southern France, South-eastern Spain, and also in 
Northern Africa. It seems also that all the South-European river mussels 
are to be found in Algiers.{ 

With regard to the vegetable kingdom, and in order not to multiply 
excessively examples, it may suffice to record here the Chameros humilis, 
and its scattering over the coasts of the Mediterranean Sea. 

After all that it is not surprising that Andr. Wagner, supported by 
another series of arguments, so far back as the year 1846 wrote :—‘‘ The 
Mediterranean Sea, in a natural-history point of view, separates the north- 
ern border of Africa in a far inferior degree from Europe, than it is on 
the other hand separated by the Sahara from the principal stock of the 
African continent. According to all accounts the Sahara was once over- 
i Be the sea, owing to which Barbary became one of the Mediterranean 

ands.” 
The present land-fauna teaches us to consider the Canary Islands, Mo- 
rocco, Algiers, and South-western Europe, as a formerly connected conti- 
nent, which, according to Forbes, probably extended as far as Cornwall. 
We call his fauna the Lusitanian fauna. We shall now proceed with M. 
Anca’s communications. 
In the year 1860, M. Anca made known|| his discovery in some bone- 

caverns in Sicily, of a quantity of determinable animal remains, which 
Were accompanied by land- and sea-shells of species still living in that 
country,—as the Helix aspersa and the Cardium edule. The richest list, 

* Arch. f. Naturgesch. vii. Jahrg. 2 Bd. p. 153. 
7 Marteur, Wiirtemb. Jahresh. xi. p. 244. + Ibidem, pp. 249, 257. 
§ Transactions of the Royal Acad. of Sc. Bavaria, il. cl. iv. vol. ii. sect. p. 11. 
| Bull. Soc. Géol. p. 680. 
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that of the grotto of San Teodoro, contains, according to Lartet, the relics 
of the spotted hyena, bear (Ursus arctos ?), wolf, fox, porcupine, rabbit, })) 
Elephas antiquus ?, E. Africanus ?, hippopotamus (one or two species), 
Sus (probably Sws scrofa, similar to the North African), ass ?, oxen (two | 
forms), deer (one or two species), sheep (or a similar animal), a large toad, | 
anda bird. A recent letter of M. Anca confirms the appearance of Hlephas 
Africanus in this grotto; whilst H. antiquus belongs to another stratum. 

Thus we have close to species of European types,—as, for instance, the 
deer and the bear, which are strangers to Southern and Eastern Africa, }w 
and of which even Morocco and Algiers possess but a few representatives | 
(perhaps only fossil bears in caverns),—a few of those animals which at 
present do not overstep the dominions of the desert, namely the African | 
elephant and the hippopotamus; and with these, not the striped hyena, 
which lives in Northern Africa and Upper India, but the spotted hyena, | 
the home of which is South and West Africa, the territory of the Nile, and }} 
Abyssinia. The Sicilian caverns show, also, a contact of South-European | 
with true African types, which, owing to the interference of the Sahara, 
cannot be anywhere seen at this time. 

These facts acquire the more importance when we add, that similar 
points of contact can be shown in Spain, from the period when the most 
prominent types of both faunas first existed. Moreover, it ought not to be 
overlooked that Cuvier searched for the nearest representatives of our di- } 
luvial fauna in Southern Africa, and even at the Cape; and that the 
fauna of Pikermi and Battavar, rich in antelopes, bears a distinct African 
character. . 

It cannot be stated at the present time, even conjecturally, in what way 
and through what causes the disappearance from Europe of the many groups | 
of existing African forms, so long indigenous over our part of the world, was 
effected. M. Anca tells us, that even during the existence of the present | 
faunas, there was a connection ; and, asa first hint of such a connection, we 
have to fix our attention upon the submarineridgereaching from Sicily to the 
opposite African coast, and which, Admiral Smyth states, encompasses the 
extensive plateaux of the ‘‘ Adventure-bank,” and the Skirki cliffs, which 
seem to be the submerged area of Virgil. 

But, although the order of events which caused these changes appears 
as yet very obscure, we are nevertheless able already to distinguish amongst | 
the present population of Europe, not only a number of certain indepen- | 
dent groups of organic forms from which that present population of Europe 
has originated, but also to indicate the succession in which they appeared, | 
The first group, still discernible, is that which we shall call the African; | 
it was completely displaced long ago, and its last vestiges in Europe are 
shown to us by M. Anca. ‘The second is the Northern group, the remains | 
of which are still living on our high mountains, forming a higher zone 
above two others which occupy lower levels. These lower groups are, on — 
the one hand, the western fauna, which we term the Lusitanian, the re- | 
cognized types of which are the forms common to Northern Africa and | 
Europe; on the other hand, the eastern fauna, which we may perhaps | 
call the Asiatic, and which is subdivided into many members dependent 
on physical differences,—as, for instance, those which exist between the 
Caspian steppes and Asia Minor. | 

It is not our purpose to show here the relation of the various zones of 
special faunas in the European Seas; but we are bound to observe that | 
the mollusca quoted above as being common to Vienna and Senegambia, | 
as the Trigonia anatina, must have once undoubtedly inhabited some part _ 
of the present Mediterranean Sea eastwards of Sicily ; and that they became 
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extinct probably at the time of the diluvium, and never since have been 
able to recover their place. It is true, as Mr. M‘Andrew teaches us, that 
many tropical species,—as, for instance, the Cymba olla,—favoured by the 
current, cross through the Straits of Gibraltar over to the North African 
coasts; but they do not penetrate far enough, and besides, the character 
of the Mediterranean fauna is quite different from that of Senegambia. 

Climatal variations are generally considered the essential causes of all 
such displacings of land and sea faunas and floras ; and many distinguished 
naturalists, influenced by the great effects they have witnessed of the 
south wind on the glaciers in Switzerland, have been induced to attribute 
to it the melting away of the formerly larger extents of those ice-masses. 
Thus, also, they have arrived at the same result which, as we have seen, 
has been attained by the paleontologist, the geologist, and the animal geo- 
grapher, each following different roads, namely the conclusion that the 
iiare, the source of the south wind, was once covered with water. On 
the heights of continental Europe a stronger climate might probably have 
been produced ; but in a continent dissolved into an archipelago, as we 
can imagine it to have been at the time when the present Senegambian 
shell-fish lived near Vienna, a lower temperature, at least in the sea, could 
certainly not have been produced, and the whole archipelago enjoyed un- 
doubtedly, notwithstanding the want of a south wind, a moderate sea- 

} climate. 
__ Many questions and many doubts still force themselves on our mind ; 
but at all events we can at least already foresee the way to study through 

} the creations of the present those of the past, and through which we may 
arrive at a more perfect understanding of the repeated changes of the 

} organic world. 

| The Count Marschall of Vienna has kindly sent us the following excel- 
lent notice of Dr. James R. Lorenz’s admirable and valuable work on the 
‘ Physical Condition of the Gulf of Quarnero, and the Distribution of the 

§ Organic Beings living in its Waters : ’"— 
This book, published at the cost of the Imperial Academy of Sciences, 

is based on the results of six years of assiduous local observations made 
by the author, who holds an eminent place amongst the younger genera- 
tion of Austrian naturalists. The title in itself shows these investigations 
to stand in close relation with those made by Oersted on the Oeresund 
ty the late Edward Forbes on the Aigean and the German seas, es- 
pecially concerning the distribution of submarine organisms (both plants 
and animals) within certain regions of depth and the influence of physical 
conditions on their modes of existence; while Sars, Asbjérnsen, and 
M‘Andrew have merely brought under consideration the mode of distri- 
bution of marine animals, without a special regard for the physical condi- 
tions under the influence of which they exist. Dr. Lorenz’s book, how- 
ever, is in certain points of view essentially different from those by Oersted 
and Forbes. The physical conditions of the Gulf of Quarnero, which 
covers a surface of about one geographical degree square, are treated in 
detail in the first section of the book, which may, in itself, be regarded as 
a complete hydrography of this portion of the Adriatic. Such a thorough 
investigation of these conditions may be considered a real progress, to 
be expected from the rational use of a sequential method. What, after 
all, are the regions and zones to be distinguished in the horizontal and 
vertical distribution of organic beings but spaces, within whose limits the 
essential characters of these beings remain unaltered? Wherever these 
sharacters undergo decided alterations, or the hitherto prevailing types are 
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superseded by others essentially different, a new region or zone must be 
said to begin. This constancy of character among the organic inhabitants 
within determined vertical or horizontal limits, could not take place if cer- 
tain external circumstances were not vital conditions for a great many or- 
ganic beings, whose existence can only be continued and propagated under 
a determinate combination of physical agencies or whose power of natural 
selection and its results (to speak in the sense of Dr. Darwin’s hypothesis) 
is essentially dependent on these agencies. At all events, organic beings 
consociate in those spaces within which they find the means of satisfying 
their special conditions of existence. These conditions for marine organ- 
isms are :—the nature of the sea-bottom, the temperature of the sea- 
water, its saltness, its permeability to light, its pressure, undulations, cur- 
rents, and tides; just the objects to be treated in a physical geography of 
the sea. The distribution of marine organic life can, of course, only be 
thoroughly understood by the aid of hydrography. This branch of science 
may however turn into profit the results of organographic investigations, as 
being indicative of certain hydrographical conditions, which, without them, 
could only be stated by means of a long series of observations, and must 
consequently, in certain cases, remain far behind the special purposes to 
be attained by them. 

Professor Lorenz, in the course of his investigations, took great care 
never to lose sight of the intimate connection existing between hydrogra- 
phy and organography. The introductory part of his book begins with 
an exposition of the mode of action of each single agent. He proves the 
depth, generally considered, according to Edward Forbes, to be in itself a 
condition of distribution, to act only as a combination of other factors. 
In the following chapters the author discusses each of the above-named 
factors, in itself and in its connection with others, basing his comments on 
his own numerous observations in the Quarnero. 

The factors depending on the solid basin containing the sea and the at- 
mosphere in immediate contact with its surface,—that is, the geographical, 
bathy metrical, geological, and meteorological conditions,—are first brought 
under discussion. A very instructive map, partly of chromotypic execu- 
tion, serves to illustrate the variations of depth and of the nature of the 
bottom, both in open sea and along the shores. ; 

In the chapter on climatic conditions, in many respects depending on 
those of the neighbouring continental regions, the author expresses his re- 
markable views on the mutual connection between wind and weather, 
shows the origin of certain winds regulating the march of weather, an 
derives from their nature a series of typical atmospheric conditions (Bora, 
Scirocco, Maéstral, Tramontana, and Provenza weather), with their pro- 
gnostics, courses, distributions according to seasons, ete. The explanation 
given by him of the “ habitual Bora,” with its characteristic blasts o 
wind (Repoli), is particularly of scientific and practical interest. Accord- 
ing to Dr. Lorenz’s observations, the north-east wind passing over the 
high and steep slopes of the Karst is innoxious in itself, whether it comes } 
from inland regions, or originates over the plateau of the Karst by local 
compensation between two atmospheric currents different in density or 
temperature. It acquires only a dangerous intensity whenever a scirocco, 
blowing in opposite direction to or a little above it, presses it more or less 
violently against the plateau of the Karst and forces it into a narrow 
space. Besides this normal Bora, two other varieties of it, of non-dange 
ous nature and of different origin, are known to exist. 

The waters of the Quarnero contain salt in an average proportion 
3°76 per cent., their density is —1°023 at the surface and —1-0275 

a 
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20 to 40 fathoms depth ; both these conditions vary with the seasons and 
the weather. 

In the chapter on optical conditions, the author states the distinction 
between the specific coloration of sea-water and the tints due to re- 
flection of surrounding objects ; the dependence of the specific coloration 

on depth, purity, and transparency of the water (as proved by a great 
_ number of measurements) ; and the intensity and tints of light as it pene- 
_ trates into greater or less depths. When discussing the undulatory move- 
ments, the author pays special attention to the nature and intensity of 
breakers, as determined by the conformation of the sea-bottom and of the 
shores; as also to currents, their velocities and depths, and their de- 
pendence on the direction and intensity of winds or on unequal distribu- 
tion of atmospheric pressure and of evaporation. 

Level-observations, continued during a series of years and occasionally 
far southward along the Dalmatian coast, have led our author to a number 
of very peculiar, and indeed unexpected results concerning the tides of 
the Quarnero. Within the eastern longitudinal half of the Adriatic, high 
water and low water take place only once in twenty-four hours, their times 
of beginning not retrograding daily with the culmination of the moon, 
but retarded only two hours in every month, so that within twelve months 
the tides return again to their original periods. The facts being at com- 
plete variance with those hitherto admitted, Dr. Lorenz thought proper to 
give a graphical representation of a long series of his personal observa- 
tions by means of curves, which he calls “ actiographical,” as being indicative 
of the causes acting on tides. The average sea-level is chosen for a line of 
abscisse : the curves rising above or sinking below the line mark the epoch 
and intensity of tides; their tracing (thick, thin, punctated, streaked, ete.) 
is indicative of the simultaneous state of weather and wind. Every diur- 
nal curve bears the date of the corresponding day and lunar phases, and 
is partly accompanied by the corresponding barometrical curve. This syn- 
optical representation of tides and causes acting on them, shows that 
none of the above-named factors, nor interferences, friction, and other 
causes of retardation, are the ultimate causes of this peculiar march of these 
tides, although they may modify it within precise limits. The ultimate cause 
may only be ascertained by tidal observations extended through the whole 
length of the Adriatic and the Mediterranean ; the phenomenon itself is a 
duly-stated fact, and Dr. Lorenz has made it the basis of a tide-calendar 
for the Quarnero, with every connection for secondary influences acting on 
the times of beginning and the intensity of tides. 

The physical part of Dr. Lorenz’s book ends with the discussion of tem- 
perature as influenced in many ways by all the other factors. Nearly 200 
measurements have been taken, either at regular periods, in determinate 
places, and in constant depths (surface, 10, 20, and 40 fathoms), or occa- 
sionally to serve for special purposes. The results of these observations 
are highly interesting. They give, not only the average temperature of 
water in the above-mentioned horizons, but also the progress of tempera- 
ture within them during the course of each season. ‘Their graphic re- 
production by means of curves distinctly exhibits the retarded influence of 
seasons, the diminution of difference between the maxima and minima, 
and the general depression of average temperature with increasing depth 
(about 1° R. for each 10 fathoms). The influence of the sea-bottom, of 
fresh water, etc., on the temperature of shallows, is brought under discus- 
sion; and the affluent fresh waters are shown, by observations of tempe- 
rature, to form a very thin but far-spread stratum on the surface of the 
heavier salt-water. 

VOL. VI. 2k 
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It may be inferred from this succinct analysis of the physical part of 
Dr. Lorenz’s book, that it is, in itself, and independently of the organogra- 
phieal division, a highly valuable contribution to our knowledge of archi- 
pelagic hydrography. We must wish, therefore, to see the author pur- 
suing the plan, traced out in his epistolary communications, for stating the 
essential, numerous, and practically interesting differences between the 
simple conditions of oceanic and the far more complicated ones of archi- 
pelagic hydrography. The organographical division begins with intro- 
ductory remarks on the method of investigation and the way of discussing 
their results. It is proved to be more adequate and conclusive not to 
begin with the statement of regional limits, but rather to state regional 
maxima, from which the organic types most evidently consociated within 
the maximal strata may be pursued in ascending and descending directions 
as far as to their extreme limits. Animal and vegetable forms must not 
be promiscuously used for regional elements, as it has been done by Oersted 
and partly also by E. Forbes, the plants following, in their distribution, 
quite different Jaws from animals, the maximum of their diversity of 
forms and their total disappearance taking place in depths entirely dif- 
ferent from those of animal organisms. The purpose of the method fol- 
lowed by the author in the description of each region is, to give a complete 
physiognomical and actiognomical idea of each of them as to their causes, so 
as to serve as points of comparison for future similar investigations,—a pur- 
pose not attainable from the majority of the hitherto published marine faunz 
and flore, these being generally mere enumerations of species. 

The detailed descriptions begin with the marine plants of the Quarnero. 
Every region is accompanied by special details in respect to its physical 
conditions, founded on careful local investigations. By this method, the 
simple mention of the depth in which any organic being is living is quite 
suflicient to give an exact notion of the whole of the external agents under 
which it exists, and which, more or less, are determinative of its habitat. 

Within every region of depth organic beings are consociated in dis- 
tinct groups, as far as the conditions, not essentially connected with depth 
and consequently diversely distributed within one and the same stratum 
of depth, as the nature of the sea-bottom, currents, and, in higher strata, 
undulatory movements, affluence of fresh water, etc., are more or less fa- 
vourable to their development. 

These groups distinguishable within each region are called ‘‘facies.” 
The author enumerates forty-one of such facies within the six vegetable 
regions of the Quarnero, and names them according to the genus prevailing 
among them, Callithamnetum, Cystoseinetum, ete. 
A table of distribution enumerates the vegetable species in systematic 

order, each with the corresponding number of its region, and its horizontal 
range in other seas. A comparative synopsis of the vegetable regions of 
the Quarnero and of those of other seas, shows Oersted’s book on the 
Oeresund to be still the only extant work on marine plants and their dis- 
tribution which may afford profitable comparative results. 

The seven regions and thirty-two facies of the Quarnerian animals are 
treated on the same plans as those for vegetables, both of them standing 
frequently in mutual dependence. 
The table of distribution of animals gives a comparative view of the 

depth at which the same species have been found in other seas by E. 
Forbes, Oersted, and M‘Andrew,-and of their horizontal range, as far as 
yet ascertained. 

Also for the animals a comparative synopsis again proves the results 
obtained by E. Forbes and Oersted to be the only ones fit for profitable 
comparison. 
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The elaborate data from which the laws of vertical distribution of marine 
organisms may be inferred with any degree of security being so extremely 
scarce, we must admit Dr. Lorenz’s book to be a highly valuable contribu- 
tion to this branch of science; the more so as he, working on the few clas- 
sical investigations of his precursors, has really added new riches to 
our scientific stores. 

This book, although not directly connected with geology and paleonto- 
logy, as E. Forbes’s investigations were in their time, nor published with 
any view to the practical purposes of propagation and acclimatization, may 
be profitable notwithstanding to each.of those branches, as it offers a rich 
store of thoroughly discussed facts whose influence on extinct animal 
forms was certainly not less than it is still on those now living. 

Even plain good sense, unassisted by science, can comprehend how from 
investigations of this nature, that only by following the still-neglected paths 
of physico-organographicai researches profitable resuits may be achieved 
eee the rational culture and multiplication of useful marine pro- 
uctions. 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

Dvuptey Geotoeicat Socrery.—In a paper read before the Dudley 
Field Club, Mr. John Jones, of Gloucester, has described some flint-flakes 
and the deposit in which they were found by Mr. E. Witchell, of Stroud. 

In an excavation for a reservoir on the brow of the Oolite hills at that 
place, the superficial clay charged with land and freshwater shells rests ap- 
parently on land-slipped masses of Oolites and subjacent rocks, the total 
thickness of the clay being from 15 to 20 feet, and the elevation of the de- 
posit 700 feet above the sea. The clay bed is said to be divided into an 
upper, middle, and lower portion. Itis from the middle portion Mr. Jones 
records “ flint-implements with cutting-edges (1. e. flint-flakes), carbonized 
wood, Oolitic stone changed in colour by the action of fire, the bones of 
animals, a portion of a deer’s antler, apparently that of the red deer, and 
what, from the description of the workmen, who had not cared to preserve 
it, was probably a boar’s tusk, all in close proximity.” The shells found 
in the clay are various species of Zonites, Helix, Pupa, Succinea, etc. ; such, 
as Mr. Jones says, have been found fossil at Grays, Copford, and Clacton, 
and as he gives a list of the mammalia found at those places, we presume 
he is disposed to infer the same age for the Stroud clay: a conclusion we 
do not see borne out by the character of the flint-flakes, which are of 
prehistoric, but not geological age, according to the opinion of Mr. John 
Evans, who has inspected them. Mr. Jones’s method of comparison with 
the organic remains from Grays and other beds for the age of this deposit 
is very curious, but in the case of mollusks is not, we think, practicable. 
The circumstances are, however, well recorded, and the author has worked 
together very nicely all the facts which have come to his knowledge in 
support of his views. The locality from which these relics have come 
would, if worked in an antiquarian point of view, afford, we think, many 
more interesting details, and we are glad to hear the proprietor intends 
carrying on further excavations. The paper is, like many others by Mr. 
Jones which we have already noticed, carefully worked out, and one pro- 
perly adapted for the discussion of a field-club. 
Mancuester Gronoeicat Socrety.—Mr. Binney communicated to 

the Society a section of the drift deposits near Rainford, kindly furnished, 
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with some fossil shells, by Mr. Bramall. That gentleman had forwarded 
him a section of the beds sunk through and the fossils found in them, just 
the kind of information which it is desirable for gentlemen to transmit to 
the Society. It is only by such information that we can hope to obtain a 
thorough knowledge of the drift deposits of Lancashire. He trusted that 
many other members would forward similar sections. The pit is near the 
Lancashire and Yorkshire railway, and the following beds were met with 
in sinking the shaft there :— 
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At a depth of 25 yards from the surface, in the wet gravelly clay and the 
sand, the Twrritella terebra, Fusus Bamfius, Nassa reticulata, Cardium 
edule, Tellina solidula, T. tenuis, and fragments of other shells were found. 
He did not know the level of the place above the sea, but he should not 
estimate it much above 200 feet; and he had great pleasure in exhibiting 
to the meeting the beautiful and perfect shells which Mr. Bramall had 
been so kind as to send him. 

‘2. Mr. Binney presented two maps of the parish of Manchester, co- 
loured geologically by himself,—one showing the drift deposits, and the 
other the older stratified rocks found lying under such beds. They were 
made, in 1861, to illustrate a paper read by him before the Geological Sec- 
tion of the British Association. These maps he considered more as out- 
line than complete maps, but they would be useful to show what was 
known of the district prior to the visit of the Geological Survey. All the 
particulars, both as to the drift and the older rocks, had been previously 
communicated to the Society many years ago, except in some few instances, 
where fresh borings and excavations had since been made. 

In his paper entitled ‘‘ Notes on the Lancashire and Cheshire Drift,” 
read before the Society on the 23rd day of December, 1842, an abstract 
of which was printed in the Annual Report of the Society for 1843, he 
gave a classification of the beds into three divisions of lower sand and 
gravel, till or boulder clay, and upper gravels and sands, with occasional 
beds of till or boulder in them. Besides these three deposits, he described 
a fourth, in the gravels and sands found in the beds of the valleys and 
low lands adjoining rivers and brook courses, and evidently derived from 
the first-named deposits, such valley sands and gravels being formed 
during the erosion of the valleys through the three more ancient beds. 
With respect to the older rocks, he said that when he came into the 

district some twenty-five years ago, the local geologists always considered 
the four-feet coal of Bedford, Worsley, Bury Lane, and Pendleton, to be 
the same as the Bradford four-feet. 

In the sinking of Messrs. Knowles’s shaft at Agecroft, the following 
section, kindly communicated by Mr. James Knowles, was met with :— 
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Although the common opinion was that the two coal seams were the 
same, there was not much evidence adduced in support of it. On taking 
the strata immediately above the Four-feet coal at Agecroft, Pendleton, 
and St. George’s Colliery, Rochdale Road, Manchester, the two last-named 
points being about 23 miles apart and the nearest we can find, there is 
considerable difference, both in the beds and their organic remains, as wil 
be evident from the following sections :— 
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The Agecroft section was about half a mile to the north-west of the Pen- 
dleton one. The same fossil fish remains, and the Anthracoptera 
Browniana of Salter, are met with in the impure cannel, black bass, and 
ironstone of both mines, although: in much less abundance at the former 
than the latter. ; | 
Now at St. George’s Colliery, Manchester, ‘about 23 miles in a straight 

line from Pendleton Colliery, the following is a section of the strata im- 
mediately above the four-feet ‘coal :— 

te 
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Not only is there a great difference in the nature of the deposits, but 
there is an equal difference in their fossil organic remains, few, if any, of | 
the fishes being met with at Bradford which were so abundant at Pendle- — 
ton. Until the sinking of the Patricroft pit by Messrs. Lancaster, and 
the proving of the Pendleton four-feet coal there, it was not easy to be © 
convinced that the Bradford and Pendleton seams were the same; but 
when the author saw the red ironstone at Patricroft, he immediately iden- 
tified it with a similar bed seen on the banks of the Medlock, below the 
brewery in Beswick. Now the last-named instance lies 366 yards above 
the four-feet coal of Bradford, as can be proved in the river section of 
the Medlock, between Beswick and the old ford across the river, just be- 
low the iron bridge near Philip’s Park, where the ‘ four-feet ” outcrops. — 
The distance is 1100 yards, and the dip of the strata, on an average, 1 in 
3; so that will give 366 yards between the two strata. At Patricroft, the 
distance in the sinking between the four-feet coal and the red ironstone 
was 378 yards. From this, 20 yards has to be deducted for the dip of the 
strata, leaving 358 yards as the thickness ; so one seam is within 10 yards’. 
distance of the other,—no great variance in 5 or 6 miles. 
By looking at the map it will be seen that the Trias covers the upper 

coal-field on its dip at Ardwick, and no traces of the Permian beds, which 
are known to be found under the south-east of the city, are shown at the 
surface. There is little doubt but that both the Trias and Permian beds 
rest unconformably on the upper coal-measures here, but they cannot be 
seen. Some time since, Mr. Mellor was so kind as to show him a soft red 
sand without pebbles, very like the Vauxhall sand, which had been met 
with in driving a tunnel to the dip of the Ardwick limestones. At first 
he was inclined to consider this sand as Permian, but he has since come 
to the conclusion that it is Trias, as no Permian marls are found above it. 
He had given, he said, twenty-five years to investigate the geology of 
Manchester, and the two maps, imperfect as they were, are the result of his” 
labours. Younger geologists must take them in hand and improve upon 
them. There was plenty of work to be done before the geology of the 
district, six miles around the Manchester Exchange, would be all well 
known and correctly laid down. He hoped that the structure of the 
ground upon which the city stood would attract the attention of the 
members. . 

Mr. E. Hull said it was an excellent local map, and conveyed a very 
proper and correct notion of the general structure and principal features” 
of the district of Manchester. He took a different view from Mr. a 
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on one or two points, principally as to the formation to which the sandstone 
near the Ardwick limestone beds belongs. He could not see what objec- 
tion there should be to insert a little strip of lower red sandstone of the 
Permian formation there. This he has done himself in the map published 
by the Geological Survey, and he thought the reasons for doing so out- 
weighed those for the opposite course. He also considered that the Irwell 
Valley fault ought to be continued to the Mersey, at Heaton Mersey ; 
and the eastern boundary fault of the Manchester coal-field to Stockport. 
Also, that there was asecond bed of boulder clay lying above the sand and 
gravel ; but in his general views on the subject of the drift, he fully con- 
eurred with Mr. Binney. 

NOTES AND QUERIES. 

' Tue Granite Rocks or DoneGat is a subject that has been taken up in 
a determinate and able manner by Mr. Robert H. Scott, the Secretary of 
the Geological Society of Dublin, and several valuable papers on it have 
been read by him, and have been published in the ‘Dublin Quarterly 
Journal of Science.’ He points out the very remarkable fact that the so- 
€alled igneous rocks of Innishowen are contemporaneous with the sedi- 
mentary rocks of that district. ‘In the north of Innishowen,” he says, 
“the chief rocks observed were grits, crystalline limestone, mica slate, and 
a variety of greenstones and syenites, passing by insensible gradations into 
the two distinct types of syenite of Ardara and Horn Head. The whole 
of these rocks are contorted considerably about Culdaff, and from that 
to Malin Head they exhibit a consecutive section, of which the dips increase 
as you go westward, the beds being nearly horizontal (dip 20° to 25° E.) 
at Culdaff and along the shore towards Glengad Head, and consisting of 
grits, interstratified with igneous rocks. . . . It is very remarkable that the 
igneous rocks, to which allusion has already been made, as being found in 
great abundance in the county, in Innishowen, are undoubtedly contem- 
poraneous with the sedimentary rocks of the district. This fact is ob- 
servable along the coast, but it is noticeable in the most striking manner 

tween Buncrana and Carndonagh, about five miles from the former 
place,—the whole of the hills lying between Slieve Snaght and the Raghtin 
mountains being composed of alternating beds of quartz rock and syenite, 
dipping at a low angle to the eastward. This is beautifully exhibited in 
the mountain of Binmore or the King of the Mintiaghs, lying in the dis- 
trict called the Barr of Inch, close to the Mintiagh lakes. re 
This hill, with its consort, the Queen, form avery strik- ve 
ing feature in the landscape, when seen from any point NERD op se 
in the northern part of the county. .. . These hilis and 4 

mountain Bulbin are terraced like the trap hills “sy, }_. “2 
of Antrim and the coast of Argyllshire; but on a close ia t} Ps 
examination, it is found that, though the conclusions pa a a 
drawn from the terraced form are further borneout by 7° iki “ot, 
the fact that all the beds are columnar, yet tiey consist ~ 4 6 
of alternate beds of quartz rock and syenite,as before <8” } i= 
described. The columnar structure of the former is ~ erik ae 
due to the simultaneous development of three series Joints in King of the 
of joints, inclined to each other at angles approaching Mintinghs- 
those of a regular hexagon. These joints are all of them traceable in 
other parts of the county; but it is only here that they assume a deve- 
lopment of such equal importance. 
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“It may here be remarked that the types of igneous rock, which have 
here been deposited contemporaneously with the sedimentary strata, are 
found to be very similar to those of the intrusive rocks of other parts of 
the county, e.g. of Doonan Hill, close to the town of Donegal. 
“On passing west from Buncrana towards Dunaff Head, through the Gap 

of Mamore, it is found that, as we approach the granite at Urrismenagh, 
the dip of the beds increases from 45° to nearly absolute verticality. The 
granite of Urrismenagh does not present many features of interest to the 
mineralogist, as the rocks in immediate contact with it are quartzose, and 
therefore unlikely to yield accidental minerals. ...The chief point which 
is noticeable about the neighbourhood of Dunfanaghy is the extreme de- 
velopment of a highly crystalline syenite, containing a very large propor- 
tion of titaniferous magnetic iron. The octohedral crystals of this mineral 
are very noticeable on the weathered surface of the rock.” 
Hygopus aNpD oTHER Fossits.—Dear Mackie,—A few notes on ‘ Geo- 

logist,’ No. 67.—P. 241. Many specimens of shark-jaws much like, if not 
the same as, Hybodus basanus, certainly in similar state of preservation 
and matrix, occur in the Wealden beds near Hastings, probably in the 
middle portion of the Hastings sand series. Mr. Moore, of Hastings, and 
Mr. Beckles, have collected several specimens. The Wealden beds below 
the Perna bed (bottom of the Lower Greensand) in the Isle of Wight 
present about 100 feet of thickness above the equivalent of the Hastings 
sand ; therefore, if occurring there in the equivalent of the Hastings series, 
the Hybodus may have been found perhaps on the shore not far from the 
junction with the Lower Greensand ; nevertheless it may be truly a fossil 
from the latter. 

Page 243, ete.—‘‘ Lias Bone-bed.’’ You might as well give the proper 
term to this at once, ‘‘ Rhetic Bone-bed”’ (or ‘ one of the bone-beds of the 
Upper Keuper’”’). The Rhetic shales at Linksfield, near Elgin, are also 
rich with Hybodus. The Linksfield shales, at first thought to be Wealden, 
were referred by Morris to the Great Oolite, but are now regarded as 
Rhetic. See my monograph on Fossil Etheriea, p. 77. Sphenonchus 
Martini, Ag., also from Linksfield, is regarded by Ogilvie and Charles- 
worth as the “ frontal spine” of Hybodus. 

Page 245.—In your list, after Morris, you should have kept H. stria- 
tulus to the Wealden. It would have been well if you had separated 
teeth from spines in the list. 

Page 255.—* Rhinoceros Etruscus.” I do not see this mentioned in 
M. Desnoyers’ Memoir. 

Page 267.—Why didn’t you notice the fact of Sir P. Egerton and Mrs. 
Smith’s specimens of Dolichosaurus being parts of one and the same spe- 
cimen? See Dixon, Foss. Suss. p. 388, Owen’s Monog. Cret. Rept. 1851, 
p- 22, and Medals, p. 712. 

Page 268.—‘‘ Lower Greensand Reptiles.” I believe that the little cro- 
codile figured and described by Owen, Monog. 1851, p. 45, as in Saul’s | 
collection and from the ‘‘ Lower Greensand, near Hastings,” was from the 
Wealden. I saw it in Saul’s collection. " 
Page 270.—* Lapis frumentarius.” ‘‘ Lapides frumentarii’ 

' 

are pieces | 
of Nummulitic limestone, Alveolina limestone, and stone full of other ; 
Foraminifera, as the case may be, with different old authors. The sections | 
of the Nummulites present occasionally seed-like appearances as well as” 
small leaf-like objects, which latter gave rise to the terms ‘ Salicites,” 
‘** Daphnis,” etc.; whilst the Alveoline, etc., were thought to be rice 
and other grain, as millet, fescue-grass, etc. Hence the names “ Phacites,” 
“Seminales lapides,” “‘ Lentes lapidex,” ‘‘ Lapides cumini, frumentarii,” 
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ete. ; besides “‘ Lapides circulares,” ‘“ Nummi lapidei,” diabolici, “‘ Num- 
mularii lapides,” “Lapides numismales,” etc., for Nummulites. See 
Gesner, Langius, Scheuchzer, Mercatus, etc. The last-mentioned of these 
old observers has the following remarks on some “ Lapides frumentarn, © 
or “ Pecilospermi,” as he terms them, in his ‘Metallotheca Vaticani 
(Michaelis Mercati Samminiatensis Metallotheca, opus posthumum, studio 
J. M. Lanciscii: Rome; fol. 1719). $4 

At page 285, “‘ Pecilospermos. Confertus siliquis agrestis cumini cor- 
niculatis, interponit alias in gyros convolutas, quales sunt Medice ; non- 
nullas bifidas specie colutee, rimam agentes, per quam semina minuta 0s- 
{enduntur.” The locality of this specimen is not given; the figure indi- 
cates Rotalia Beccarii, Peneroplis (?), etc., in the stone. a 

At page 286, “ Pecilospermos alius. Huic sunt ferulacei generis semina, 
feeniculi, anethi, multaque minuta, quedam tritici, aliqua in gyros collecta, 
qualia diximus Medice, adjectis insuper hirculis, cauliumque sarmentis. 
This specimen is of a dull yellow colour, as is also the foregoing ; the lo- 
eality was not known. The Foraminifera in it seem to be Miliolz, Rota- 
liz, ete. Other specimens from Verona are then mentioned as being full 
of wheat, and it is observed, “ ut videatur in eo necessitas vite nostre ludi- 
brium Nature debuisse.” 

The title of Langius’s book, in which the Lapides frumentarii are men- 
tioned and figured, is :—‘‘ Caroli Nicolai Langit, Lucernens. Helvet. Phil. 
et Medici, Acad. Ces. Leopold. Nat. Curioss. German. et Physio-Crit. 
Senens. Historia Lapidum Figuratorum Helvetie, ejusque vicinie, in 
qua non solum enarrantur omnia eorum Genera, Species et Vires eneisque 
tabulis representantur, sed insuper adducuntur eorum loca nativa in qul- 
bus reperiri solent, ut cuilibet facile sit eos colligere, modo adducta loca 
adire libeat.” Venetiis, mpccvitt. 

At p. 69, etc., are described certain specimens which are figured on 
Plate 18; namely,—* Salicites Helveticus, niger, foliolis candidis ” (a piece 
of Nummulite limestone). ‘‘ Lapis frumentarius Helveticus, niger, semina 
melonum cumini cum conchitulis albis referens” (a piece of Nummulitic 
limestone). ‘“ Lapis frumentarius Helveticus, cinereus, semina melonum 
anisi feeniculi referens ” (a piece of Nummulitic limestone). ‘‘ Cenchrites ” 
(Oolitic rock ?). ‘* Meconites ” (Oolitic rock ?). 

Page 270, “‘ Lapis piriformis” or “ pyriformis.”—Any pear-shaped cu- 
rious stone would be sufficient for this. I have an excellent flint one from 
the Chalk.—Yours truly,T. R. Jones. 

15, Terrace, Yorktown, July 14th, 1863. 

[I used the term Lias Bone-bed as being the first given to it, and because I am not 
yet prepared to admit the deposit as a portion of the Keuper. I do not however wish at 
present to dispute its assignment to that formation. I am not a believer in paleeontolo- 
gical determinations of the geological age of strata, and admitting the fossil organic 
forms in the Bone-bed to be Rheetic, it seems to me that they were cut off out of living 
existence by the commencement of the Lias deposits, —that is to say, the commencement 
of the deposition of the Lias strata was the period of the destruction of the Rheetic 
fauna. Does the presence of Rheetic forms under such circumstances take the Bone-bed 
out of its proper stratigraphical relationship to the Lias? Such are the reasons why I 
have called it Lias Bone-bed. I did not notice the Egerton Dolichosaurus as a portion 
of Mrs. Smith’s specimen, although I was well aware Professor Owen had done so in 
his ‘Monograph of Cretaceous Reptiles,’ for the reason that Professor Owen records 
Mrs. Smith’s specimen as from the Middle Chalk, while Sir Philip’s specimen in the 
British Museum is decidedly Grey Chalk. Mrs. Smith’s collection beiug no longer ac- 
-cessible to inspection, I preferred to leave the reputed association unnoticed. With re- 
gard to the “ Lapis pyriformis,” it seemed to me that many of the fossil sponges might 
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be noticed under such a term, but it also seemed possible some of the larger flint- 
implements might have been so termed; and I thought the point worth mooting.— 
Ep. Grol. | 

New BrittsH Mammats.—The following mammalia have been re- 
corded as British since 1853, the year of the publication of the ‘ Bi- 
bhographia Zoologize’ by the Ray Society, as new or as found within the 
British area for the first time, or in a deposit from which not previously 
recorded :— 
Bos frontosus, Nitsson, sp. Recorded by Macxtz as British, in ‘ Geolo- 

gist’ (1862), Vol. V. p. 441, Pl. 
Bubulus moschatus, OWEN (Pallas, sp.), Pleistocene (Lower Level Drift), 

Maidenhead, Berkshire; Quart. Journ. Geol. Soc. (1856), vol. xii. 
p- 124, fig. 1-6. 

Canis, sp., OWEN, Red Crag, Woodbridge, Suffolk ; Quart. Journ. Geol. 
Soe. (1856), vol. xu. p. 227, fig. 22. 

Canis, sp., OwEN, Red Crag, Woodbridge, Suffolk; Quart. Journ. Geol. 
Soe. (1856), vol. xu. p. 227, fig. 21. 

Cervus dicranocerus, OwrEN, Red Crag, Sutton, near Ipswich, Suffolk ; 
Quart. Journ. Geol. Soc. (1856), vol. xii. p. 224, fig. 14-17. 

Dichobune ovina, OwENx, Upper Eocene Marl, Isle of Wight; Quart. 
Journ. Geol. Soc. (1857), vol. xiii. p. 254, pl. viii. 

Dichodon cuspidatus, OwEN, Upper Eocene, Isle of Wight ; Quart. Journ. 
Geol. Soc. (1857), vol. xiii. p. 190, pl. in. 

Elephas (all the British species), Fatconrr, in Quart. Journ. Geol. Soe. 
(1858), vol. xiv. p. 

Equus (Hipparion ?),sp., OWEN, Norwich Crag, Norwich ; Quart. Journ. 
Geol. Soc. (1856), vol. xii. p. 233, fig. 130. 

Equus plicidens?, Owrn, Red Crag, Bawdsey, Suffolk; Quart. Journ. 
Geol. Soc. (1856), vol. xii. p. 223, fig. 12. 

Felis pardoides, OWEN, Red Crag, Newbourn, Suffolk; Quart. Journ. Geol. 
Soce., vol. xii. p. 226, fig. 19. 

? Hyenodon, OWEN (carnivore allied to, and Pterodon), Red Crag, Wood- 
bridge, Suffolk ; Quart. Journ. Geol. Soc., vol. xii. p. 227, fig. 20. 

Mastodon (Tetralophodon) Arvernensis, Fatconer, Crag, Suffolk ; Quart. 
Journ. Geol. Soc. (1857), vol. xii. p. 331, pl. xii. 

Megaceros Hibernicus, OwEN, Reg Crag, Felixstow, Suffolk; Quart. Journ. 
Geol. Soc. (1856), vol. x1. p. 226, fig. 18. 

? Microlestes, OWEN (small vertebre), Triassie ?, Frome, Somerset; Quart. 
Journ. Geol. Soc. (1860), vol. xvi. p. 493. 

Phocena, sp., OWEN, Red Crag, Bawdsey, Suffolk; Quart. Journ. Geol. 
Soc. (1856), vol. xii. p. 228, fig. 23. 

Plagiaulax Becclesii, Fauconrr, Purbeck, Purbeck ; Quart. Journ. Geol. 
Soe. (1857), vol. xii. p. 278, fig. 1-14. 

Plagiaulax minor, Fatconer, Purbeck, Purbeck; Quart. Journ. Geol. 
Soe. (1857), vol. xiii. p. 281, fig. 15. 

Pliolophus vulpiceps, Owen, London Clay, Harwich ; Quart. Journ. Geol. 
Soc. (1858), vol. xiv. p. 54, pl. ii. im. iv. 

Prorastomus sirenoides, OWEN, Tertiary, Jamaica; Quart. Journ. Geol. Soc. 
(1855), vol. xi. p. 541, pl. xv. 

Rhinoceros hemitechus, FALCONER. 
Rhinoceros Schleiermacheri?, OwEn, Red Crag, Wolverton, Felixstow, 

and Sutton; Quart. Journ. Geol. Soc., vol. xii. p. 218, fig. 1-7. 
Spalacotherum tricuspidens, OwEN, Purbeck, Durdlestone Bay, Dorset ; 

Quart. Journ. Geol. Soc. (1854), vol. x. p. 426, fig. 9-12. 
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Stereognathus ooliticus, CHARLESWORTH, sp., Great Oolite, Stonesfield, 
described by OwEN in Quart. Journ. Geol. Soc. (1857), vol. xi. p. 
f; pL Yt. 

Sus desi puks: Owen, Red Crag, Ramsholt, Suffolk ; Quart. Journ. Geol. 
Soc. (1856), vol. xi. p. 223, fig. 11. 

Sus paleocherus, Owen, Red Crag, Sutton, Suffolk ; Quart. Journ. Geol. 
Soc. (1856), vol. x1. p. 223, fig. 10. 

Tapirus priscus, OWEN, Red Crag, Sutton, Suffolk ; Quart. Journ. Geol. 
Soe. (1856), vol. xi. p. 233, fig. vii. vili.a. ix. 

Triconodon mordax, OwEN, Purbeck, Durdlestone Bay, Dorset ; ‘ Paleon- 
tology,’ 2nd ed. p. 351. 

Ziphius, OwEN, Red Crag, Felixstow (Dioplodon, Gervais), Suffolk; Quart. 
Journ. Geol. Soc. (1856), vol. xii. p. 228, fig. 24. 

Tt would be very desirable to make this list as complete as possible, and 
notices from our readers of any omissions would oblige.—S. J. Macxrn. 

Foorprints IN THE CAMBRIAN (?) Stares.—The readers of the ‘ Geo- 
logist’ will no doubt remember the announcement by Mr. John Taylor, in 
the ‘ Geologist’ for September, 1862, of his discovery of what he regarded 
as reptilian footprints in the Manx Cambrians at Dalby, near Peel, and 
the controversy to which that discovery gave rise. Without attempting 
to review that controversy in detail, 1 may say that while Mr. Taylor 
himself asserted the ichnolitical character of the imprints he discovered, in 
other quarters the most diverse opinions were expressed respecting them. 
Some thought that they might be specimens of some gigantic species of 
lingula; others denied their organic origin altogether, and regarded them 
as nodules, which are found occasionally occurring with a certain degree of 
regularity ; others again, and these were by far the more numerous class, 
declined to express any decided opinion respecting them, the character 
and amount of the evidence produced by Mr. Taylor not being, in their 
judgment, such as would warrant the forming a definite opinion on a sub- 
ject of such great difficulty. And so, with a general feeling that this dis- 

covery did possess a certain amount of paleontolcgical value, and yet with 
a conviction equally general that it was almost impossible either to fix the 
amount of that value or make any practical use of it, this discovery of 
footprints in the Cambrian Slates of the Isle of Man has remained in 
abeyance for nearly a year, waiting till more satisfactory evidence should 
turn up in other quarters in the Isle of Man or elsewhere. This evidence 
I am now able to furnish, and that, too, in such abundance and of such a 
description, that I believe it is now quite possible to arrive at a perfectly 
satisfactory conclusion respecting the real nature and paleontological value 
of these much-disputed ‘ footprints.” Having recently come to reside at 
Laxey, and knowing that at several points along the neighbouring coast 
the rocks furnish the most decisive proofs of a shallow-water origin, I set 
myself to examine carefully these localities, in order to see whether they 
would furnish that further evidence which I believed necessary to the 
satisfactory settlement of the question respecting the nature of the supposed 
footprints. My search has at length proved eminently successful. One of 
these localities, Laxey Bay, yields these “footprints” in great abundance. 
This bay, one of great width but of inconsiderable depth, is backed through- 
out almost the whole of its extent by tall precipitous cliffs, rising out of 
the water at an extremely high angle to a height of from 80 to 200 feet. 
Some of these cliffs at the north end of the bay, and contiguous to the old 
village of Laxey, have been quarried for building purposes, but not to any 
great extent, and almost the whole of the picturesque scene remains in its 
natural condition, untouched by human hand, and overgrown with golden 
gorse and tufts of waving ferns. 
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_ Starting from a point near the village, and proceeding in a south direc- 
tion along the margin of the bay, we see the slates which compose the 
cliffs on our right, and the broken jagged rocks over which we scramble, 
covered with the most beautiful series of ripple-marks it has ever been 
our lot to see. Layer after layer, for hundreds of yards, as they crop out 
from below each other, is covered with these hieroglyphs of the past. And 
what adds considerably to their interest is, that the pattern of these rip- 
plings is almost infinitely varied, scarcely any two surfaces being exactly 
alike in its markings. But these splendid ripple-marks are not all of in- 
terest that these slates contain. Studding the surface of the rocks, and 
among the ripplings I have alluded to, are xwmberless impressions of the 
same kind as those discovered by Mr. Taylor at Dalby. To what extent 
these impressions may be found, I am, as yet, unable to say. I have 
already traced them for a distance of about half a mile, throughout the 
whole of which they are found continuously both on the rock laid bare by 
the quarrymen, and also on the face of the untouched cliff. 

In shape these impressions are of an irregular oval form, the breadth 
usually somewhat more than half the length. In size they are generally 
about nine or ten inches long by about five or six inches wide; but they are 
often found of not much more than half that size, and in several instances 
I have seen them of the enormous size of eighteen inches long by ten inches 
wide! I have presented to the Manchester Museum a slab containing an 
impression of this extraordinary size, which in the rock formed one of a 
group of three. 

In substance they are generally somewhat softer than the rock in 
which they are enclosed, so much so, in fact, that it is no unusual thing 
among the rocks lying between high- and low-water mark, and hence, of 
course, subject to the direct action of the sea, to find slabs with the fossil 
footmarks, more or less washed out of the rock, and the matrix presenting 
the appearance of a deep water-worn hole. Above high-water mark they 
are strongly coloured with iron—a circumstance which enables the seeker 
to distinguish them with great facility, as they show with great distinct- 
ness upon the weathered light-grey face of the cliffs. Their faces also are 
usually thickly studded with pyrites and fragments of quartz, etc., of a 
rounded form: these are not merely coated over the surfaces of the im- 
pressions, but are in great part enclosed within their substance, so that 
when you pick out one of them with the point of your chisel, it leaves be- 
hind it a deep indentation. This accounts for the curiously pitted appear- 
ance of many of the impressions. . 

With respect to the order in which these imprints occur, I regret that I 
have not zow the opportunity of entering into such minute particulars as 
should enable the readers of the ‘ Geologist’ to judge of their nature for 
themselves. The distance over which these imprints are known to extend, 
and the fact that they are the footmarks not of one but of a great number 
of animals, while facilitating, from a personal inspection, our arrival at a 
satisfactory conclusion respecting their nature, greatly increase the diffi- 
culty of giving within anything like a reasonable space a clear idea of the 
order of their occurrence in this locality. In as few words as possible, 
however, I will try to indicate one or two of the more prominent features 
of this part of the subject, leaving a fuller detail for a future communica- 
tion. 

Occurring in great numbers and over a very considerable area, these 
impressions seem, at first sight, to be scattered over the face of the rocks 
without the least order or regularity ; a more careful examination, how- 
ever, reveals an amount of regularity in the order of their occurrence 
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_ which not merely demonstrates satisfactorily their organic origin, but indi- 
cates to a great extent the nature of the animal that formed them. In 
pursuing this examination it is soon found that they most frequently oc- 

eur in groups of one or more pairs, usually in a single group of two, Fig. 1; 
but also occasionally in a series of such groups, for example, as in 

Fig. 2, which is a reduced outline of a portion of one of the slabs I have 
inspected. Another frequent group is one of three impressions, arranged 
as in Fig. 3. 

3 

Impressions in the Cambrian (?) Slates. 

In some instances the markings forming these groups are of the largest 
size yet discovered,—18 inches long by 10 inches broad. I am inclined to 
think, however, that this particular arrangement of the markings into a 
group of three is merely an example of a double group of two, the fourth 
impression being probably hidden by the overlying rock, or missing from 
some other cause. 

Mr. Taylor, in his account of his discovery of similar fossil footprints at 
Dalby, considers them to have been formed by a tortoise-like chelonian, 
and founds his opinion partly upon the fact that the footmarks he dis- 
covered strongly resembled the Canadian prolichnites figured in Owen’s 
‘ Paleontology, and which were, in the first instance, supposed to have 
been formed by a chelonian; and partly upon the fact, that upon the slab 
in his possession the impressions were “ about 4 inches on each side of a 
straight line, alternately on this side and onthat.” This reference of these 
markings to a chelonian origin is not, I believe, borne out by later researches. 
Professor Owen (quoted by Murchison, ‘ Siluria,’ first edition, page 205), in 
consequence of the discovery of better specimens, now refers them to crusta- 
ceans, an opinion confirmed by the discovery of similar crustacean markings 
by Professor Harkness in Roxburghshire in 1855. ‘‘ These curious impres- 
sions are not at all unlike those for larger prints which Professor Owen 
has so well described, and which were found by Sir W. E. Logan in the 
Potsdam sandstone of Canada. In this case, however, it would appear 
that a single pair of legs successively produced the imprints (not four, or 
five, or more, as in the Canadian tracks), and they are most likely to have 
been made by an animal swimming with difficulty in very shallow water, 
such as Professor Harkness proves to have been the condition of the lo- 
eality from physical evidence ” (‘ Siluria,’ page 168, edition 1859). From 
this it would appear that the original supposition that the ‘ Prolichnites” 
were the tracks of chelonians, has not been borne out by more recent dis- 
coveries, but that they are now referred to a shrimp-like crustacean, analo- 
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gous to the Hymenocaris of the Lingula flags. Further, with reference 
to their arrangement in single prints “alternately on each side of a straight 
line,” as Mr. Taylor states them to’occur upon the slab in his possession, 
throughout the whole of my examination of the markings at Laxey,—and 
I have examined hundreds of specimens,—I have not been able to identify 
distinctly any such arrangement. On numerous slabs, however, were I 
to cover up half the marked surface, ihe markings would assume an appear- 
ance very similar to that described by Mr. Taylor; and in this way, par- 
ticularly as by his own account the exposed surface was very limited in 
extent, I should account for the appearances described by him. 

But although I have not found these tracks occurring in the order de- 
scribed by Mr. Taylor, I have found them occurring in an order very similar 
to that described in the passage from the ‘ Siluria’ quoted above. The ar- 
rangement most perceptible is in groups of two, and these groups are often 
found occurring in clusters, as would result from the “ animal swimming 
with difficulty in very shallow water.” Thatthe water in this locality was 
very shallow we have abundant evidence. Hence I do not agree with Mr. 
Taylor in attributing these fossil footmarks to a chelonian, but, with the 
evidence at present before me, I am inclined to refer them to a crustacean. 

In conclusion, I would respectfully submit to the scientific world the 
propriety of making a thorough investigation of this important discovery. 
The discovery of these tracks is an extremely rare occurrence, and their 
true nature is consequently proportionably mysterious to geologists; it 
follows therefore that their discovery in such remarkable abundance, and 
under such favourable conditions, is a fact of very considerable importance ; 
and I trust that this announcement of their existence, necessarily brief and 
imperfect, will not pass unnoticed, and that the matter will receive a care- 
ful and thorough examination at the hands of competent men. If any- 
thing I can do will be of service in this inquiry, either by corresponding 
on the subject, by forwarding specimens, or by personally acting as guide 
over the locality, I shall be very giad to be of use. 

I shall be obliged if you will insert the enclosed communication in your 
August number, as the summer is getting on, and J am anxious to attract 
some of the English geologists over to examine the tracks.—Yours sin- 
cerely, THomas GRINDLEY. 

Laxey, Isle of Man, July 24th, 1863. 
Ancient Canor.—A remarkable discovery has been made by some 

workmen in draining the fields which were formerly covered by the waters 
of Giggleswick Tarn, Yorkshire. At the depth of some five feet they 
struck upon an ancient canoe, which an eminent antiquarian, who has ex- 
amined it, has pronounced to be Celtic, and probably not less than two 
thousand years old. It has been hollowed out of the trunk of a huge 
tree, probably an oak, which must have been 4 or 5 feet in diameter at 
-east. The canoe is 7 or 8 feet long, about 2 in breadth, and 2 in depth, 
with ends roughly and abruptly pomted. It is flat-bottomed, no doubt 
because the lake was shallow even in ancient times. Through one of the 
ends of the boat, which served as the stern, isa round hole, through which 
it is conjectured a pole was thrust, either to steer the boat by or paddle 
with. This hole was plugged up with a conical piece of wood. Not 
the least curious parts of the canoe are two wooden wings, 5 or 6 
inches broad, which were fastened to the sides by round plugs of wood ; 
perhaps they served to steady the boat. Two iron crooks, each about 18 
inches long and fastened together by a ring of iron, were found near it, 
and look like a rude anchor. The whole thing looks as if it had been 
made with great care, but by a nation unacquainted with planes or sharp- 
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_eutting instruments ; though that some uses of iron were known is shown 
by the anchor. The canoe is the property of W. Hartley, Esq., and it is 
much to be hoped that some good antiquarian will give us a more accurate 
account of it and its different parts. 

Errata.—The name of the writer was omitted in the letter, pp. 248, 249. 
It was by Dr. Leslie. At page 242, for tab. “ xxxii.” read tab. ‘ xxxii*.” 

MISCELLANEOUS NOTICES. 

The ‘ Quarterly Review’ of last month (July) has an exhaustive article 
on Dr. Tyndall’s ‘ Glaciers of the Alps’ (1860). 

The fifth part of vol. iv. of the ‘Tyneside Naturalists’ Field Club,’ 
contains the reports of the dredging expedition to the Dogger Bank and 
along the coasts of Northumberland, made under a grant from the British 
Association in 1861. There is an article on the ‘‘ Geological Features of 
the Parish of Edmondbyers,” by the Rev. W. Featherstonaugh, M.A. 
This point forms, for five miles, the north-west boundary of the county 
of Durham, and is mostly unenclosed moorland. The higher ranges of 

hills varying from 1000 to 1300 feet above the level of the sea, are composed 
of beds of sandstone of various qualities, forming part of the ‘ Millstone 
Grit,” the strata of which dip towards the south-east, and overlie, in de- 
scending order, beds of ironstone, limestone, and the metalliferous strata, 

which furnish the mineral wealth of the Derwent Heads and the Allen- 
heads lead mines. 

REVIEWS. 

The Correlation of the Natural History Sciences. 
By D. T. Ansted, M.A., F.R.S. 

In this, the Rede lecture, delivered before the University of Cambridge 
on the 12th of May last, Professor Ansted points out some of the mutual 
relations that exist between the various departments of science, but espe- 
cially the manner in which all natural sciences relate to geology, and 
geology to all the others. By comparisons of this kind, he justly observes, 
suggestions are obtained leading to fresh discovery, while they give pre- 

| cision to our knowledge, and serve not unfrequently to remind us of our 
ignorance. The lecture is clear and concise, and precisely displays how 
the advance of one science forces on improvements and modifications in 
another, and that progress cannot be effected in any without its effects 
being felt in all the rest, as well as amongst each other. A knowledge of 
the perfect circulation of water, for example, is a definite result of modern 
investigation, and is fruitful in geological suggestions. Present in the 
great ocean, and covering a part of the land, the quantity of fluid water 
on the globe is manifestly limited, in great measure, by temperature. And 
so the question touches on Meteorology. Were the earth cooled down 
below the freezing-point of water, though a certain portion of aqueous 
vapour would remain to form an atmosphere, the whole earth would be solid, 
and the circulation of water checked. Were the temperature to be raised 
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above the boiling-point, the water would exist only as a vapour-atmo- 
sphere. In this case also its circulation would be arrested, and life would 
cease. In this way the subject might be extended to zoology, and on 
through chemistry, physical geography, and the whole circle of the 
sciences. At present geologists are apt to assume the internal igneous 
fluidity of the earth, and much useless speculation has been indulged in as to 
the thickness of its crust. Calculating from established observations, Pro- 
fessor W. Thomson considers that the solid substance of the earth must 
consist, on the whole, of solid material, more rigid than steel, because if it 
were not so, the actual height of the tides and the amounts of precession 
and nutation would be smaller than they are found experimentally to be. 
But the rigidity of the upper or surface-crust of the earth is less rigid than 
glass, and therefore the interior must be more rigid than steel,—a fact 
utterly at variance, Professor Ansted admits, with the hypothesis of the 
earth being a mass of molten matter enclosed in a hollow shell less than a 
hundred miles thick, open to voleanos and disturbed by earthquakes, 
whilst he considers it agrees with the calculation formerly made by Mr. 
Hopkins, from other data, that the crust cannot be less than 800 miles 
thick. Professor Thomson, however, concludes that no thickness of crust, 
less than half the earth’s radius, could enable our planet to preserve its 
figure with sufficient rigidity to allow the tidal phenomena and the pheno- 
mena of nutation and precession to be as they are. 

Again, the observations recently made by Professor Tyndall on the 
effect of vapour on solar heat-rays reflected back from the earth into the 
air, though not having apparently much to do with the rigidity of the 
earth, and strongly contrasting in the nature of the method employed, 
point to the same general conclusion, and afford another example of the 
correlation and of the intimate dependence of different departments of 
inquiry. It results from Professor Tyndall’s experiments, that of the heat — 
radiating from the earth in England, more than ten per cent. is stopped 
within a distance of ten feet from the surface. In proportion as the air 
contains more vapour it radiates less rapidly, and it would seem to follow 
that a uniform steam-temperature of the earth’s surface must so completely 
intercept the solar heat-rays as to render the earth unfit for any kind of 
life, animal or vegetable, with which we are acquainted. In other words, 
the balance of heat received from the sun must probably have existed at 
all times nearly as it does now, to allow of such organic life as we know of. 
A very much higher temperature, Professor Ansted thinks, would, by dis- 
turbing this equilibrium, unfit the earth for the existence of races so 
nearly resembling those now living upon it as are indicated by even the 
oldest fossil remains. Mr. Glaisher’s balloon experiments confirm Pro- 
fessor Tyndall’s deductions as to the state of the atmosphere in the higher 
regions, and so unexpectedly these two seemingly unconnected meteorolo- 
gical experiments come in as evidence. It is in this manner that Mr. 
Ansted brings forward the most interesting facts in the modern progress 
of the sciences, to show their relationships to geology and to one another, 
and the influence of the advance of geology upon them. Agreeably and 
logically framed, Mr. Ansted’s discourse will afford half an hour’s intel 
lectual gratification of an instructive and highly suggestive character. 
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MR. RUSKIN’S LECTURE ON THE SAVOY ALPS. 

By Tae Epiror. 

Or Mr. Ruskin’s admirable lecture on the Alps of Savoy, delivered 
at the Royal Institution, we have already given an abstract at p. 256. 
We recur again to that subject because there were two points so 

forcibly and so well put by Mr. Ruskin, and so seemingly pregnant 
with the germs of future progress to our science, as to merit the 
special attention of geologists. These were the inefficacy of ice to 
scoop out lake-basins, and the mighty wave-like action of force that 
crumbles the gigantic rock-masses of our mountains almost into 
wave-like breakers ready tonod and fall. ‘“ Geology,’’ well remarked 
Mr. Ruskin in his opening words, “ properly divides itself into two 
branches,—the study, first, of the materials and chronology of depo- 
sits; and, secondly, of their present forms.” The interest attaching 
to the relics of organic life, without doubt, has carried geologists 

away from the study of external forms ; and this almost exclusion of 

regard for structural phenomena is the more to be regretted that it 
is the threshold of the grand field of record of ancient physical phe- 
nomena. ‘I'he gigantic mountain-wave is not heaved up and rolled 
onwards in a few moments, like the surging waves of the sea; the 

particles of rock-masses are not quickly moved about like the 
water-atoms of the dancing ripples on our rivers, but slowly— 
slowly indeed—are the almost immovably linked-together particles 
forced onwards by some ponderous pressure, some solemn but irre- 
sistible force, due perhaps to the very strain of the earth’s altering 

VOL. VI. 27 
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rotation or the leverage of its surface inequalities upon its central 
axis. Into these questions Mr. Ruskin did not enter; he found 
enough, and more than enough, to do in his first essay to get the 

answer out of the easiest riddle he could find. No one can look ata 
piece of marble and not see the records of particle-changes in solid 
rocks. The stratum of sea-mud, once without a flaw, has been har- 

dened, dried, cracked into innumerable fragments, and these are now 

soldered together by crystalline spar. Well, indeed, did Mr. Ruskin se- 

lect the beautiful marble as an example of particle-movements in rocks. 
Nor let it be thought that the crystallizing action is confined to the 

open cracks ; it goes through the very body of the stone: marble, 
black, white, grey, or variegated, is crystalline throughout. The sea- 

mud, which it was originally, did not fall on the ocean-bottom in 
erystals, nor did it dry up, like the salt of the sea, in crystalline 
forms. But it consolidated into a hard amorphous rock, and then 
the crystalline forces moved particle after particle, and put it into 
regular form. ‘So that,” said Mr. Ruskin, in his eloquent language, 
“through the whole body of the mountain there runs, from moment 
to moment, year to year, age to age, a power which, as it were, 

makes its flesh to creep; which draws it together into narrower 
limits, and in the drawing, in the very act, supplies to every fissure 
its film, and to every pore its crystal.” And in this change the ima- 
ginative mind of Mr. Ruskin saw, perhaps with prophetic distinctness, 
how all terrestrial things were purifying themselves for some greater 

end, some more beautiful condition. “ Allis advance,”’ he said, “from 

disorder to system, from infection to purity ; nor can any of us kuow 
at what point this ascent will cease. We can already trace the 
transformation froma grey flaky dust, which a rain-shower washes 
into black pollution, to a rock whose substance is of crystal, and 

which is starred with nests of beryl and sapphire. But we do not 
know if that change is yet arrested, even in its apparently final 
results. We know in its earlier stages it is yet in progress; but have 
we in any case seen its end?” 

But not only is there a gathering together of circumambient par- 
ticles round crystalline axes, but the very body of the rocks, over 

miles and miles of ground, are capable of onward surging motions, 

like the long rolling of heavy waves,—the very rocks that form those 

mountains which, to us, are the types of solidity and endurance. The 
“ everlasting’ mountains, as they seem to us, are to Mr. Ruskin’s 

eye as viscous as the glacier ice; traversed by innumerable fissures. 
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permeating play and motion, sometimes filled with water, sometimes 
with vapour, with gelatinous flint, with metal-ore. We may have a 
crag-glacier, measurable in depth by miles instead of fathoms, 
stiffened with bands of agate and flexible with fibres of iron; flexible, 
at all events, by its own molecular or fragmentary division, and assum- 
ing new dimensions or flowing into new channels through gradations 
which are immeasurable, and in times of which human life—we 

might almost say human history — forms no appreciable — unit. 
Having dealt with the substance of the mountain, Mr. Ruskin goes 
on to the formation. Taking its collective rock-strata as so many 

original sea-bottoms level and flat, he seeks to find out how the 

Alpine mountain assumed its present rugged, dislocated form. We 
do not say Alpine mountains, for such mighty monuments are not to 
be read at once; no eagle eye could read these wonders at a glance» 

with secrets hidden by fallen débris, and records buried and wrapped 
up in the folds and bends of a gigantic earth-mantle. Mr. Ruskin 
found a portion and a corner of the magnificent Alps of Savoy suf- 
ficient to task his skill and knowledge. “There are,” said he, “ the 
mountain which is cut by streams or by more violent forces out of 
a mass of elevated land, just as you cut a pattern in thick velvet or 
cloth; and there is the mountain produced by the wrinkling or fold- 
ing of the land itself, as the more picturesque masses of drapery are 
produced by its folds. Be clear in separating these two conditions.” 

It is something wonderful to think of such slow but perfect plas- 

ticity in rock,—to see, in the mind’s eye, particle pushing particle, and 
particle after particle yielding to the pressure through ages that man’s 
race cannot count, lifting, rising, surging so slowly and solemnly, that 
no eye can perceive the motion, no ear detect the slightest grating in 
its onward rush; for rush it is, although so slow and silent. “ There 

are,’ Mr. Ruskin continued, “ two ways in which this folding of the 
hills may be effected. You may have folds suspended or folds com- 
pressed. If underneath, a mass comes up which sustains the folds,— 

a pendant wave; but if the force be lateral, you have a compressed 

wave. And observe this further distinction :—if a portion be raised 
by a force from beneath, unless the beds be as tenacious as they are 
ductile, they will be simply torn up and dragged out of shape at that 
place, and on each side the country will be undisturbed. But if they 
are pushed laterally into shape, the force of the thrust must be com- 
municated through them to beds beyond; nay, the rock which im- 

mediately receives the shock may, if harder than those beyond it, 
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show little alteration of form, but pass on the force to weaker bedsat 
its side, and thus affect a much larger space of country than the» 
elevatory convulsion. Now the fact is that in the Alps both these 

actions have taken place, and have taken place repeatedly, so that you 
have evidence both of enormous lateral thrusts which have affected 
the country for hundreds of miles, and of local elevations indepen- 
dently operating through them, and breaking their continuity of ac-) 
tion... . The ripple of a streamlet rises, glances, sighs, and is gone. | 
An Atlantic wave advances with the slow threatening of a cloud, and | | 
breaks with the prolonged murmur of its thunder. Imagine that. 
substance to be not of water, but of ductile rock, and to nod to- | 

wards its fall over a thousand vertical fathoms instead of one, and | 

you will see that we cannot assert, perhaps cannot conceive, with | 
what slowness of march or of decline the mountain-wave may rise | 
or rest. But whatever the slowness of process, the analogy of action 
is the same. Only remember that this has taken place through rocks | 
of every various degree of consistence and elasticity, and as the 
force thrills and swells from cote to crag, it is itself rent again and | 

divide’ against itself with destructive pai adintstnit 

Two examples of this gigantic-wave action were taken by Mr. } 
een for analysis,— Mont saicinase and Mont Saleve,—the former | 

“notable in the clash and curve; but as he knew it was full of | 

almost incredible structures, he selected the latter to begin with as | 

a most simple example, which had been already described by De | 

Saussure, Studes, and Favre, from whose observations however Mr. | 

Ruskin differs, and finds this simple mountain not so simple after all. | 

These three geologists, leading or copying each other perhaps, as | 
geologists very often do, represent the face of the hill towards Geneva | 
to be formed by vertical beds; but Mr. Ruskin’s impression is “that — 
these perpendicular plates of crag, clear and conspicuous though they | 
are, are entirely owing to cleavage,—that is to say, to the splitting © 

of the rock in consequence of the pressure undergone in its eleva- 
tion; and that the true beds curve into the body of the hill” (see 

Plate XVI.). “I dare not,” he adds, “speak with any confidence in — 
opposition to these great geologists, but I earnestly invite some re- — 
newed attention to the question, which is of no small importance in 
determining the nature of the shock which raised the walls of the Alp 
round the valley of Geneva.” The ideal view of this mountain, which _ 
we give in Plate XVI., is from the diagram exhibited by Mr. Ruskin 
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at the Royal Institution lecture, at which we were present, and from 
notes of which the present account of his views is given. It is but 
right to make this statement, as Mr. Ruskin is fully aware and feels 
the difficulties which at present attend the verification of these 
sections both of La Saleve and the Brezon. All the lower part of 
the Saleve is Jura limestone, as determined by Favre, and that this 

rises up in a nearly vertical sheet along the whole front, thrusting up 
the Neocomian and compressing it, Mr. Ruskin admits; “ but there 
is doubt,” he contends, “respecting these frontal clefts.” Neither 
does he deny that there are raised beds of Neocomian on parts of the 
mountain, as assigned by Favre ; but that at the Grande Gorge, where 

the natural section is clearest, there are the beds all following the 
curve of the summit, and that the vertical fissures are rather faults or 

cleavages, or partly both, the business being so complicated that one 
eannot tell which is which. Baffled by the simpler Saleve, Mr. 
Ruskin had little hope of resolving thoroughly the infinitely more 
complex Brezon; but on one or two points of it he gave very able 
expositions. And here again we take the liberty of copying another 
of his diagrams. “You see,” he said in his lecture, “the group is 
composed of an isolated pyramidal mass, of a flat mass behind it” (see 
Plate XVII.), “which extends at both sides, and lastly, of a distant 

range of snowy summits, in which Mont Vergi and the Aiguille de 

Salouvre are conspicuous objects. Now these three masses are merely 

three parallel ridges of limestone-wave, formed mainly of originally 

horizontal beds of Rudisten kalk, approaching you as you stand look- 
ing from the Saleve. Probably, I think, approaching at this moment, 
driven towards you by the force of the central Alps, the highest 
ridge broken into jags as it advances, which form the separate sum- 
mits of Alpine fury and foam; the intermediate one joining both 

with a long flat swing and trough of sea, and the last, the Brezon, 
literally and truly breaking over and throwing its summit forward as 
if to fall upon the shore. There is the section of it”? (Plate XVII.) ; 
“the height from base to summit is 4000 English feet,—the main mass 
of the facade, formed of vast sheets of Rudisten kalk, 1000 feet thick, 

—plunging at last, as you see, in a rounded sweep to the plain.” 
Nor is this instance an extraordinary one in anything but its simpli- - 

city and decision; the Brezon and Vergi group are only a portion of 
the longitudinal waves which flow parallel with the Alps through all 

their length, and which are cut across by transverse valleys, in which 
are the grandest scenes of Alpine precipice. 
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In treating of the sculpturing of mountains, or the working out of 
their actual forms, Mr. Ruskin laid the greatest stress on disintegration 
aided by chemical action, or by water ecting as rain-torrent; and, 
although not ignoring the action of ice, dwelt properly and rightly 

on the view that ice was a less powerful agent than water in its other 
forms in a sculpturing capacity. In respect to the origin by glacier- 

excavation of the basins of the Swiss and other mountain-lakes, 
which Professor Ramsay claims to have suggested, we were very 

glad to hear Mr. Ruskin speaking out forcibly and to such good pur- 

pose. And it would be well indeed if, on some other so-called ac- 
cepted topics, we had other keen thinkers speaking out as boldly and 

as eloquently as Mr. Ruskin has done on this. 
After dwelling on the viscosity of glacier-ice, as shown by Forbes 

and admitted by Hopkins, Tyndall, and others, and generally every- 
where now, and on those experiments which have shown the central 

portions of the glacier to be in quicker motion than the sides, which 
cling to the mountain or gorge on either hand, Mr- Ruskin charged 

the glacier motion as being wholly powerless wherever the glacier 
falls into a pit. ‘There have been,” said he, “suggestions made 

that the glaciers of the Alps may have scooped out the lake of 
Geneva. You might as well think they had scooped out the sea. 

Once let a glacier meet with a hollow and it sinks into it, and becomes 
practically stagnant there, and can no more deepen or modify its re- 
ceptacle than a custard can a pie-dish.” And then he went on to 
show, as an example, how the great glacier of the Rhone could not 

cut a passage through the gorge of St. Maurice. That is indeed the 
true way to test: take a small obstruction, and see how a big 
glacier can deal with it. If it fail to remove 7¢, how can it remove 

greater obstacles under less advantageous conditions, which it would 

have to do in scooping a lake-basin? Moreover, as Mr. Ruskin well 
put the facts forward, the glacier carries the fallen stones consti- 
tuting its moraine on its surface, but does not produce the mo- 
raine by its own action. The glacier likes, so to speak, nothing 
under it; it glides forward ona launching smooth sheet ; the moraine 

consists of the sheddings of the rocks above, not of the broken frag- 
ments of the ground beneath. The glacier, too, moves slowly; the 

torrent quickly, pushing stones, sand, and grit in its furious course, | 

and grinding likea rough file moved at the rate of ten miles an hour. © 
“ The torrent cuts,” says Mr. Ruskin, “the glacier cleanses; one is for 

incision, the other for ablution and removal; and so far as the present — 
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form is concerned, you may ignore the glacier altogether. It only 
helps the torrent here and there by exposing a surface and by carry- 
ing off the rubbish which the working water throws down; but the 
two sculptors are natural disintegration and the stream, and every 
existing form in the Alps is distinctly traceable to one or other of 

these forces combined with the internal geological structure.” 

-“% 

ON ECHINOTHURIA FLORIS, A NEW AND ANOMA- 

P LOUS ECHINODERM FROM THE CHALK OF KENT. 

By 8S. P. Woopwarp, F.G.S. 

The fossils represented in the accompanying Plate are probably only 
fragments of the original structure, and possibly only the smalier and less 
essential portions of the whole. Nevertheless I have determined to pub- 
lish some account of them, although at the risk of committing an extrava- 
gant érror, as a last resort towards obtaining more complete examples or 
suggestions for their more correct interpretation. 

Both specimens have been presented to the British Museum; one by J. 

Wickham Flower, Esq., of Park Hill, Croydon, the other by the Rev. 
Norman Glass, of London. 

_ The first example (Fig. A) was intl at least sixteen years ago, from 
| the Upper Chalk of Higham, near Rochester, and was submitted to Prof. E. 

Forbes, in whose custody it remained for several years. It was originally 
shown to me in connection with the anomalous Cirripede Loricula, then 

newly discovered by Mr. Wetherell. The resemblance between them is 
certainly curious ; but there is no realrelationship. Mr. Flower’s fossil ex- 
hibits distinct traces of: the crystalline structure peculiar to the petrified 

_ Echinodermata, and the pairs of pores in the ambulacral plates are equally 
characteristic of the Echinidx. Mr. Darwin also has examined this fossil 

and rejected it from his province of inquiry. 
Prof. Forbes could not make up his mind to describe the specimen, and 

ultimately it was returned to Mr. Flower, with whom it remained until 
the publication of a note on the genus Proto-echinus, by Major Thomas 

_ Austin, in the ‘ Geologist’ for 1860 (Vol. III. p. 446), when it was entrusted 
to me for the purpose of considering whether it had any special affinity 

_ with this new type, and for description in the same journal. 
_ The Proto-echinus was obtained from the Carboniferous limestone of 
‘Hook Head, Wexford, and is but a fragment of a single ambulacrum, con- 

ang of three series of plates at the wider end and two at the other ex- 
remity, with apparently a single terminal plate. Each plate is perforated 

ty a pair of pores. It differs from Echinothuria in every particular. 
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The question presented to me by Mr. Flower’s fossil was, whether to 
consider it part of the envelope of a new kind of Holothuria or whether 
it might be no more than a fragment of the oral disk of some great 
unknown Echinus. Portions of the imbricating scaly armour of a Psolus 
had been met with when examining the fossils of the boulder clay collected 
by Mr. J. Richmond, of Rothsay ; but in Psolus, while the greater part of 
the body is clothed with fish-like scales, the ambulacra are only developed 
on one side, forming a creeping disk, the scales of which are small and not 
imbricated. On the other hand, the peristome of the largest known Echi- 
nite from the Chalk is less than an inch in diameter; and the largest 
recent sea-urchin in the museum has an oral disk not more than 2 inches 
wide, whereas the fossil is a segment of a disk which must have been 
at least 4 inches across. This objection, on the score of size, was how- 

ever less felt, because the Cyphosomas and Diademas of the Chalk have 
larger oral and apical orifices than any other urchins, and the character 
of their apical disk was unknown, being only preserved in a few minute 
specimens of C. difficile, from Chute Farm. Moreover, there were indi- 

cations in the Upper Chalk of a great Diadema, of which nothing more 
had been obtained than scattered plates and fragments of spines. This 
species is referred to in Decade V. of the Geological Survey (Article Dia- 
dema, Section C, spines tubular, annulated). Mr. Wetherell obtained a 

mass of chalk containing above one hundred fragments of spines, which 
are hollow, striated and annulated, as in the recent D. calamaria. From 

the plates mingled with the spines we ascertained that the ambulacral pores 
presented the usual characters, being arranged in single file, and a little 
crowded near the peristome ; but many of the plates presented only their 
smooth inner surfaces. A smaller mass of chalk, in Mr. Wiltshire’s 

cabinet, contains similar plates and spines, mingled with a few true scales 

and minute truncated spines lke those of Echinothuria. The Diadema 
spines were erroneously referred by Prof. E. Forbes to the genus Micraster 
(decade iii. pl. 10, fig. 15; bad, for they are not spiral). They are also 
figured by Dixon, in his ‘Geology of Sussex,’ and described by Forbes as 
“ spines of a Cidaris.”” Diademas possessing spines of this character are 
known to occur in the Upper Cretaceous strata of France ; and Dr. Wright 
has lately obtained a small specimen from the chloritic marls of Dorset- 
shire. In these the apical disk is quite small. 
A more serious difficulty, in comparing Mr. Flower’s fossil with the oral 

disk of any Echinite, was presented by the arrangement of the plates; in 
the recent Echinide (like the Cidaris represented by Fig. E) they are all 

directed towards the dental orifice, but here the alternate series take 

opposite “ dips,” the ambulacral plates overlapping one way and the others 
in a contrary direction. 

Last year, while I was still hesitating about the publication of Mr. 

Flower’s fossil, a second specimen was obtained from Charlton, in Kent, 
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by the Rev. N. Glass, who has cleared it from the matrix with great 
skill and patience. It is represented by the figure marked D, and con- 
tains the dental apparatus, or “lantern,” and portions of several series of 
imbricating plates radiating from it. At first sight, this specimen would 
seem to solve the problem, by supplying the peristome and lantern of the 
same great Cyphosoma or Diadema, of which Mr. Flower’s specimen might 
be the apex or periproct. But a closer examination confirms the objec- 
tions already stated, and gives increasing probability to the other conjecture 
(if, indeed, it does not compel us to adopt it), however difficult it may be 

to realize the notion of an Echinite having no proper “ test,” and clothed 
entirely with imbricating scales like those of the peristome of Cidaris. 

In Mr. Flower’s specimen (A) the imperforate plates imbricate towards 
the centre (or apex, a), where the smaller ends of the several series con- 

verge. In Mr. Glass’s specimen they slope away from the centre (or 
mouth), that is, also towards the apex. The perforated or ambulacral 
plates, which overlap one another outwardly (7. e. downwards) in specimen 
A, are seen in B sloping towards the dental cone, and reclining upon it. 
The portion of an ambulacrum situated between the letters a, b, ¢ (in B), 

consists of seven plates, diminishing in size from c to a, in a line not ac- 

curately directed towards the centre. This portion exhibits the interior 
surface of the plates, known by their curved surfaces, destitute of orna- 
mental granules; it is not, however, the oral end of one of the segments turned 

over, a thing scarcely possible to happen, for in that case the dip of the plates 

would be reversed, but it must be the opposite (or apical) extremity of a 
series folded back upon its origin, and exposed to view by the damage 

which the surface of the specimen has sustained. From this circumstance 
it seems probable that the whole fossil, when complete, was not elongated 
nor even spherical, but somewhat depressed in a vertical direction, though 
doubtless admitting of a moderate amount of flexure. At the last hour, 
after making the drawing, I ventured to clear away the chalk from the 
side of Mr. Glass’s fossil (near the letter 7), where an ambulacral segment 
is seen to curve as if it might be continued round to the other surface. 

This attempt was successful, for the ambulacrum and also the adjacent 
interambulacral segment (2) were found continuous, though crowded and 
displaced at the turning, falling again into regular order, and diminishing 
in size, though not so nearly complete as in Mr. Flower’s example. 

After this apparently conclusive demonstration, it appears desirable to 
give a name to the fossil, and to attempt a short description, although its 

rank and affinities are to us still matter of conjecture. At present it is one 
of those anomalous organizations which Milne-Edwards compares to soli- 
tary stars, belonging to no constellation in particular. The disciples of 
Von Baer may regard it as a “ generalized form” of Echinoderm, coming, 
however, rather late in the geological day. The publication of it should 
be acceptable to those who base their hopes on the ‘‘ imperfection of the 
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geological record,” as it seems to indicate the former existence of a family 
or tribe of creatures whose full history must ever remain unknown. 

Order Echinide. Genus Eehinothuria.* 

E. floris, n. sp.; test globular?, diameter of compressed specimen 4 
inches, thickness } an inch, lantern projecting } an inch; composed of ten 

segments or double series of imbricating plates, ornamented with obscure 

miliary granules and small spine-bearing tubercles, a few larger than the 
rest; interambulacral plates narrow, slightly curved, with the convex 

edge upwards and overlapping; the alternate plates bearing one large 
extero-lateral tubercle, perforated, and surrounded by a raised ring and 

smooth areola; largest plates measuring 6 lines in length, the smallest 3 
lines or less (the longest in second specimen equalling 7 lines); ambula- 
cral plates 7 lines long, equalling the breadth of the exposed portion of 
eight plates, similar to the former, but curving and imbricating downwards 
towards the dental orifice, and having two small plates, each perforated by 

a pair of pores, intercalated in a notch of the middle of the lower margin ; 
a third pair of pores perforating the plate itself a little external to the 
centre; primary tubercles few, irregularly distributed. 

Spines of three kinds ; those adhering to the plates minute and striated ; 
fragments of larger spines (not certainly belonging to the species), striated, 
annulated, and furnished with a prominent collar to the articular end (Fig. 
C); the third kind minute, clavate and truncate, articulated (?) to a slender 

stalk (Fig. E d). 
EXPLANATION OF PLATE. 

Fig. A. Mr. Flower’s fossil; @, centre of upper surface; 4, an interambulacral seg- 
ment; ¢, ambuiacram; d, lateral half of a second interambulacrum. 

Fig. B. Mr. Glass’s specimen; 0, dental apparatus ; @, inner surface of apical portion 
of an ambulacrum ; ¢, e, g, 2, 2, position of the five ambulacral segments; 4, d, f, h, k, 
position of five interambulacral segments, of which only fragments remain; d, &, posi- 
tion of small clavate spines. 

Fig. C. Three ambulacral plates near the summit, showing to what extent their outer 
ends are overlapped by the interambulacral plates. 

Fig. D. One of the larger spine-fragments, natural size and magnified. 
Fig. E. Oral disk and teeth of a recent Cidaris; a, the five ambulacral segments with 

notched and perforated plates. 

CORRESPONDENCE. 

Foraninifera of the Chalk. 

Srr,—I was much pleased, in looking over your ‘“ Thoughts on Dover 
Cliffs,” by meeting with the Foraminifera figured in Plate I. representing 
so many forms; also with the notes of the figured specimens by Professor 

* Etymologists need not trouble themselves about the derivation of this name; it is 
intended merely to express the dilemma in the writer’s mind, arising from imperfect 
knowledge, but which he believes to have no foundation in nature. 



PLATE XVIII. 

ECHINOTHURIA FLORIS (New Species). 

From the Chalk of Kent. 

S. P. Woodward, F.G.S., del. 
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Rupert Jones, F.G.S., obligingly given you. I ask, would you have the 
kindness to give me a simple method of treating chalk so as to procure 
these microscopic creatures, whose carcases build up so many thousand 
miles of solid chalk rock ? Yours ne ia 

[To prepare chalk for microscopic examination, if only small quantities are to be treated, 
the best plan is to select a piece of soft white chalk,—that which has been kept some time 
in a cabinet is most easily worked,—especially chalk from the interior of an Ananchyte 
or Galerite, and to wash it with a moderately soft nail-brush in a haud-basin half full of 
water, keeping the chalk and brush under the surface, so that the loosened particles 
should all fall im the water. To prevent the chalk from being worn into longitudinal 
furrows, the part under the brush should be constantly moved round. It should also 
be looked at occasionally, with a hand magnifier, so that any large specimens of Bryozoa 
and Foraminifera may not be destroyed by rough brushing, but be more carefully picked 
out with a needle or penknife, or separated by the careful use of the brush. Whena 
sufficient quantity has been brushed down, the water should be stirred and the chalky 
portion poured away, or water should be allowed to run into and overflow the basin, 
until the water remains clear over the sediment. ‘The latter should then be placed in a 
round-bottomed cup or gallipot, and rubbed gently with the finger in water, until, by 
further washing, some more of the chalk has been removed, when the residue should b: 
carefully dried in an oven or otherwise, without the least disturbance. When dry, it 
may be sifted and picked, but if it be still ‘‘ chalky,” further manipulation by gentle 
rubbing in water will be necessary, especially if the chalk-dust has been put by for some 
time after having been prepared. On a large scale, chalk may be prepared by being 
broken up in a mortar, or roughly ground with a brick, stone, or roller, on a pavement, 
and then freely washed in water, the large fragments being excepted. 

The above, and other instructious for ‘‘ the preparation of clays, sands, and chalk fer 
microscopic purposes,” were given in the first volume of the ‘ Geologist,’ 1858, p. 245, 
by Mr. Rupert Jones; and in the same paper, a sieve, with a double cylinder, and fittid 
with different zinc perforated plates, was described and figured. Such sieves can be had 
of Mr. Snow, zinc-worker, 50, Millbank Street, Westminster, at the cost of about 3s. | 

NOTES AND QUERIES. 

Discovery OF ANOTHER Cave at Upuiitu.—Sir,—It may be interest- 
ing to your readers to learn that another cave has lately been opened at 
Uphill. Its entrance is on the south side of the rock, at an elevation of 
about sixty feet from the base. Besides the usual stalagmitic breccia, 
common to the caves of the Mendips, this is partially filled with an unctuous 
loam, which is exceedingly rich in animal remains. I have obtained bones 
of the wolf, fox, wild-boar, otter, and also the horns of a stag; and, which 
adds not a little to the interest of the discovery, several human remains 
associated with them—amongst others, a thigh bone, part of a frontal 
bone, and portions of the upper jaw with the teeth in situ, of a human 
adult. I have been informed several crania have been exhumed, but in 
consequence of there being no local museum in which to deposit them, 
they have been removed to Oxford. As yet no trace of any extinct animal 
has been met with; but should such hereafter be found, the problem of 
the antiquity of man will meet an unexpected solution. I believe the 
merit of the discovery of this cave is due to Mr. Parker, of Oxford, at 
whose expense the workmen are employed in exploring it. 

I remain, Sir, your obedient servant, 
CHARLES Poo.ey. 

Weston-super-Mare, August 25, 1863, 
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348 THE GEOLOGIST. 

Fossit Tricnrcuvus.—“ The teeth of the sea-horse are frequently found 
in many places of the Arctic turf-marshes bordering on the Frozen Sea, 
and they are so fresh that they are sold in commerce for ivory. In the 
Gulf of Penschin there was one of these teeth dug out that was 83 lbs. in 
weight, and another in Kamtchatka weighing 53 lbs. (P. Nordmann, 
Beytr.) A tooth of a bluish colour was found at the mouth of the Tagil.” 
— Extract from Georgi, (Nat. Hist. Russia) ‘ Beschreibung des Russischen 
Reichs,’ vol. ii. p. 591, by 8. J. M. 

Satur Deposir at New Iperta.—The rock-salt at this place in Louisiana 
is of the most extensive and wonderful description, and of great purity. One 
American account says :—“ Imagine the granite quarry of Massachusetts, 
or the marble quarry of Vermont, to be solid deposits of pure rock-salt, — 
clear and transparent as so much clear white ice in one solid inexhaustible 
mass underlying the earth, and you will then acquire an imperfect idea of 
the vastness of this salt formation.” 

Natural Formation oF CaRBONATE OF Sops.—In the ‘ Pharmaceutical 
Journal’ for July, Dr. Haines, of Grant College, Bombay, gives an account 
of the natural production of carbonate of soda in the neighbourhood of 
Aden. It occurs in the form of irregular, colourless, partly crystalline 
masses, apparently of two distinct portions: one a brilliant, confusedly 
crystalline mass, amongst which the angles of cubical crystals could be 
observed ; the other, a white amorphous substance, of a greasy feel and 
soapy odour, very similar to crude borax. By analysis, the composition § 
was given as :— 

Neutral carbonate of soda. ... . s . . -« SIUS 
Common salt, with traces of sulphate of soda and 

chloride of magnesigm | .. 5.0. tones oe eke 
Water and organicmatter. . . . . . . « 19°66 
Sand o. ee 14 F Gey ae) Ve St. Se 

100-00 

Captain Playfair, Assistant Political Resident at Aden, states that this 
substance is found all along the coast to the east of Aden to an extent of 
perhaps ten miles, and its quantity is practically unlimited. It is usually 
found in hollows behind (or beyond) high-water mark to which the sea- 
water has access by percolation. There is no demand for it at present, 
but some months ago, sixty to seventy camel-loads a day were brought 
into Aden, and met with a ready sale at 24 rupees per ten maunds (equal 
to two shillings a hundredweight). The only use made of it is to mix with 
snuff, to increase the pungency ; rarely, too, it is used for washing clothes. 
It is variously called by the Arabs Dukduka, Hurka, and Kara. 
From the valuable paper published by Mr. H. J. Carter in the Trans- 

actions of the Bombay Branch of the Royal Asiatic Society, on the 
Geology of Arabia, it appears that the whole of the south-east coast of 
Arabia, from Rus-al-Had to Bab-ul-Mandib, is capped with nummulitic 
limestone, pierced at frequent intervals with basaltic effusions, and in 
many places elevated so as to form lofty and abrupt cliffs, in which, be- 
neath the limestone, other formations are visible. As a result of this for- 
mation, the shingle on the coast consists mainly of limestone; and although 
no specific description of the coast immediately to the east of Aden has 
been given, there is no reason to doubt that the same peculiarities prevail 
there. It is then to the percolation of sea-water through a stratum of 
fragments of limestone that we must attribute the production of the car- 
bonate of soda, by which percolation, probably, a partial interchange of 
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, | bonate of lime, giving rise to the formation of chloride of calcium and car- 
bonate of soda. It has been long suspected that the natural production of 
carbonate of soda was dependent on the presence of carbonate of lime, and 
was brought about somewhat in this way; but what the conditions are under 
which the separation of the carbonate of soda from the chloride of calcium 
is effected, without allowing the former to exert its ordinary converse 
action upon the lime-salt and reproducing carbonate of lime, is a question 
that would form avery interesting subject of scientific inquiry. This 
is, I believe, the first time that the natural production of alkali from sea- 
water itself, without organic agency, has been observed. 

lt is hardly probable that the production of carbonate of soda in this 
way is limited to a few miles’ distance from Aden. As the shore is so 
very similar along the whole 1125 miles which form the south-east coast of 

} Arabia, there is a reasonable expectation of finding it at many places else- 
where; and an article so much in request, so easily procured, and with 
water-carriage close at hand, might yield a fair amount of profit to an en- 
terprising shipper who should collect or purchase it upon the spot. 

AKE Superior Sitver.—The silver found at Lake Superior is native, 
and is the most extraordinary metallurgical paradox yet discovered, in 
which nature has shown that she can completely surpass art. It is found 

Jin large quantities in the native copper mines of that district. The com- 
} binations of the silver with the copper present most varied forms; in some 

instances the native silver is found running through a mass of native cop- 
rin veins of varied thickness, like veins in marble; at other times it is 

ound attached to masses of copper, in many beautiful floriated forms of a 
large size and sometimes resembling the stumps of old trees, and fre- 
quently covering the whole surface of a mass of copper on all its sides to 
a considerable thickness, and presenting most beautiful forms in cubes, 
prisms, and four-sided pyramids, which appear as though the whole mass 
of copper had been thickly halieiniaaa with the precious metal. Its 
varied forms and its extreme purity, although in conjunction with the 
copper, renders it a subject of the greatest curiosity, both metals having 
been, some think, subjected to a heat that must have been equal to a re- 
finer’s smelting-heat, and yet the metals are each found in perfect purity. 
In all the mass of copper of this vast district, silver is associated with it 
to a greater or less degree, but not in sufficient quantity to pay for its se- 
paration. The rock in which the silver of this district most abounds is an 
amygdaloidal trap of a very compact nature. The miners of this district 
for many years considered the native silver as a perquisite,—as they used 
to say they were employed to mine for copper and not for silver; there- 
fore the proprietors rarely used to get the silver, but the miners always 
had an abundance. This state of things now no longer exists, and the 
proprietors get a large share of this valuable production. 

In a contribution to the ‘Washoe Times,’ Mr. J. B. Truckee states that 
he had the most valuable collection from the Superior mines in Europe, 
which he was solicited by the commissioners for mines and minerals to 
place in the Paris Exhibition as an illustration of the productions of the 
mines of Lake Superior, they undertaking to return the collection intact 
when the Exhibition closed ; but at the time when he looked for its return, 
he was waited upon by two gentlemen, who came from the Emperor of 
France, to request that the collection might remain at the School of Mines 
in Paris. As Mr. Truckee considered this school the first of its class, 
he consented to his collection remaining there. f 

Tn this collection there are crystals of pure native copper in clusters of 
perfect cubes, to which are attached floriated native silver. 



3850 THE GEOLOGIST. 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

GroLocicat Socirery.—June 17th.—1. ‘On the Relations of the Cro- 
marty Sandstones containing Reptilian Footprints.” By the Rev. George 
Gordon, LL.D., and the Rev. J. M. Joass. With an Introduction by Sir 
k. I. Murchison. | 

In the introduction Sir R. I. Murchison gave a sketch of the geology of © 
the Tarbatness promontory, which is composed of variously coloured sand- 
stones, having a conformable dip tothe N.W. In these strata the authors 
had found footprints (of animals believed to be Reptiles) similar to those 
found in the sandstones on the coast of Elgin; and it was therefore desi- — 
rable to prove whether these rocks really belonged to the Paleozoic series, 
or, as some geologists suppose with regard to the Elgin sandstones, to the — 
Trias. In order to solve this problem, if possible, the Rev. Mr. Joass ; 
made a careful survey of the coast from Geanies to Tarbatness Lighthouse, — 
and round along the north shore of the promontory to the inlet at Inver, — 
and found a conformable succession between the undoubted Old Red Sand- — 
stone of Geanies and the track-bearing sandstone of Tarbatness. 

The Rev. Dr. Gordon gave a description of the various tracks; the — 
smaller kind are referred by him to an unknown Crustacean ; the larger 
and more definite impressions, however, he considered to be the footsteps — 
of some kind of reptile. He also stated, as confirmatory of the “Old Red” : 
age of the beds, that the Oolitic beds of Shandwick are unconformable to — 
the Old Red Sandstone. 3 

2. “On some Tertiary Shells from Jamaica.” By J. Carrick Moore, 
Esq. With a Note on the Corals, by P. Martin Duncan, M.B. London; 
and a Notice of some Foraminifera, by Professor T. Rupert Jones. | 

An examination of seventy-one species of Tertiary Mollusca from Ja-_ 
maica, mostly collected by the late Mr. Barrett, showed that twelve are 
still living, and that twenty-eight are common to the Tertiary beds of Ja- 
maica and St. Domingo. The same relation between those deposits had 
been found to exist by Dr. Duncan through a comparison of the corals. — 
The ‘“ Pacific” affinity of many of these shells and corals was noticed as” 
confirmatory of a conclusion arrived at by the author in a former paper; 
and it was shown, from the occurrence of Tertiary beds on the Panama 
Isthmus at a height of 250 feet above the sea, that the complete separation 
of the Atlantic and Pacific Oceans did not take place until after the com- 
mencement of the Tertiary period. The distribution and affinities of the 
Nummiulina and Orbitoides were described by Professor Jones, and those 
of the Corals by Dr. Duncan. , 

3. “On the Geology and Mineralogy of a part of Borneo.” By M.Cor- 
nelius de Groot. 
A collection of specimens from Borneo and Java, presented by the 

author to the Museum of Practical Geology, was accompanied by some 
explanatory notes, in which it was stated that the steam-coal of Borneo 
underlies the Nummulitic formation, and probably belongs to the “ Etage 
Suessonien” of D’Orbigny. The occurrence of tin in steam-works, and 
as veins in granite, at several places in the western portion of Borneo and 
the islands of Blitong and Banka, was particularly described, as well as 
the presence of ores of copper and manganese. Some Tertiary fossils from | 
Borneo and Java were also noticed. 

4. ‘ Description of a new Fossil Thecidium from the Miocene Beds of 
Malta.” By J. Denis Macdonald, Esq. 
Amongst the many fossils. occurring in the lower part of the Caleareous 



PROCEEDINGS OF GEOLOGICAL SOCIETIES. a51 

Sandstone of Malta is a small Thecidium, nearly allied to 7. Mediterranea, 
but much smaller than that species, and, on close inspection, having 
other and very decided specific distinctions. Mr. Macdonald gave a de- 
tailed description and figures of this new species, and proposed for it the 
name of Thecidium Adamsit. 

5. “On the Sandstones and Shales of the Oolites of Scarborough, with 
descriptions of new Species of Fossil Plants.” By J. Leckenby, Esq. 

The true position of the well-known plant-bed at Gristhorpe Bay, be- 
low the grey limestone, was first pointed out by Professor Williamson, 
and afterwards by Dr. Wright; and Mr. Leckenby showed that all the 
plants hitherto referred to the Upper Sandstone, Shale, and Coal, belong 
to the Lower Sandstones and shales, but few plants having been found 
in the true Upper Sandstones and shales overlying the grey limestone. 
The author gave lists of fossil plants occurring in the two sets of strata, 
as well as of those occurring at the separate localities; and he con- 

by describing some new and some imperfectly known species of 
erns. 
6. “A Monograph of the Ammonites of the Cambridge Greensand.” 

By H. Seeley, Esq, 
The excavations in the Upper Greensand of Cambridge have furnished 

Mr. Seeley with an opportunity of examining a great number of specimens 
of the different species of Ammonites occurring in that formation, and he 
now communicated the results of his examinations to the Society, giving 
detailed descriptions of the species. 

7. “On a new Crustacean from the Glasgow Coal-field.” By J. W. 
Salter, Esq. 

In a previous paper the author collected together what was known of 
the Macrurous ns of the British Coal-fields; since then, Mr. 
James Russell has discovered a new species, remarkable on account of the 
antennules being larger than the antenne, and which Mr. Salter now de- 
scribed in detail. 

8. ‘On the Occurrence of a Bituminous Substance near Mountgerald, 
Scotland.” By Dr. G. Anderson. 

The section exposed by some deep cuttings for the Ross-shire Railway, 
two miles north of Dingwall, exhibits a grey, micaceous, and almost hori- 
zontal conglomerate, traversed by fissures containing a black bituminous 
substance, which the author stated might have infiltrated down from a bed 
of bituminous schist which apparently overlies the conglomerate. 

9. “On the Occurrence of Albertite at Mountgerald, Scotland.” By 
A.C. Mackenzie, Esq. 

In making a drain on a farm near Mountgerald, a fissure was discovered 
which contained a bituminous substance very similar to the Albertite of 
New Brunswick; a deposit of a similar nature was also discovered in 
making a cutting through “‘ The Crag,” near Mountgerald. The author 
described the stratigraphical and lithological characters of the rocks met 
with in making this cutting, and stated that as many as thirty-six veins 
containing this mineral were passed through. 

10. ‘On the Occurrence of Rocks of Upper Cretaceous Age in Eastern 
Bengal.” By Dr. T. Oldham. 

During the years 1851-52, the author examined the rocks of the Khasi 
Hills, in Eastern Bengal, and made a collection of the fossils occurring 
there. These fossils were mostly from a Nummulitic Limestone, and were 
evidently of Eocene date; but some were obtained from a sandstone 
underlying this limestone, and appeared to be of Cretaceous rather than 
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Tertiary age. Unfortunately they were lost during their transmission to 
England ; tbut the author gave a list of genera and of some species since 
obtained. 
Mancuester Grotoeicat Socinty.—June 30th.—Mr. Joseph Goodwin 

presented to the Society two specimens of shale; one from the Jet Amber 
Mine, Haughton, containing minute shells of Anthracosia, and the other 
from the Peacock Mine, Hyde, containing beautiful specimens of ferns 
(Pecopteris), etc. A vote of thanks was passed to Mr. Goodwin for his 
donation. 
A collection of fossil fishes, consisting of Megalichthys, Helodus, etc., 

from the roof of the Spanish Juice or Half-yard Mine at Carr Knol, | 
near Oldham, was presented by Mr. John Butterworth, of Moorside, | 
Oldham. Mr. Wilde, of Moor Edge, sent for exhibition a fossil plant 
found in the sandstone at Oldham Edge, which he thinks proves that 
Halonia is but the root of Lepidodendron ‘This connection of the two 
plants, Mr. J. S. Dawes, F.G.S8., of Smethwick House, asserted he had 
proved many years since. 

The paper read was ‘“ On the Effect produced on Rowley Rag by Heat, 
“ye “is practical Application of its Products to useful Purposes,” by Mr. 

. Plant. 
The author’s object was to give an opportunity for the examination of a 

series of specimens which were obtained from Mr. Henry Adcock, the in- 
ventor and patentee of the Basaltic Stone Works at Oldbury, Worcester- 
shire ; these works, and nearly all similar works for the conversion of 
basalts and vitreous slags to ornamental purposes, having been discontinued, © 
opportunities will consequently rarely occur for the examination of the in- 
teresting results of these experiments. 

The question as to the changes which heat has effected in the constitu- 
tion and crystallization of certain igneous rocks has ever been one of great 
interest to the geologist ; and with a view to explain certain theories upon 
the columnar structure and prismatic form of basalt, as observed generally, 
but more especially at the Giant’s Causeway, Staffa, and the hill at Rowley © 
Regis, experiments were conducted as early as the year 1804, by Mr.. 
Gregory Watt; which experiments established the fact that basalt and trap 
were igneous rocks, and that the columnar structure of basalts could be 
experimentally produced under certain conditions of heat and pressure. 
Rowley Rag has been described by Senft as Melaphyre, an indistinctly 
mixed rock, intermediate between ordinary greenstone and black basalt, of 
dirty greenish-brown, hard and tough in a fresh state, having a specific 
gravity of 2°85, and a composition of silica, 55; alumina, 25; oxides of 
iron and manganese, 12; lime, 8; soda, 6; and inappreciabie amounts of 
potash and magnesia. Mr. Watt fused 700 ewt. of this material, and kept 
it in a furnace several days after the fire was lowered. It fused into 
a dark-coloured mass, of a vitreous character, with less heat than was 
necessary to meltiron ; and a portion which was taken out whilst the mass 
was in fusion, and cooled quickly, became perfectly glassy. As refrigera- 
tion proceeded in the mass it became changed into a stony substance, and 
globules appeared ; these enlarged till they pressed laterally against each 
other, and became converted into polygonal prisms. The most important 
result observed was the formation of spheroids, sometimes extending to a 
diameter of twoinches. They were radiated with distinct fibres, in some- 
what concentric layers; but the centres of most of the spheroids became 
perfectly compact before they attained the diameter of half an inch. This 
structure gradually pervaded the whole body of the spheroid. A con- 

q 

I 
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| tinuation of the temperature speedily induced another change ; the texture 
»/ of the cooling material became more granular, its colour more grey, and 
the brilliant points larger and more numerous. These brilliant molecules 
arranged themselves in regular forms, and finally the whole mass became 
pervaded with thin crystalline lamine. Mr. Watt applied these facts in 

j explanation of the globular structure which is observed in decomposing 
basaltic rocks; but as similar experiments have been often repeated, the 
results are familiarly known to every geologist, and need not be further 
alluded to in this paper. Sir James Hall, in 1805, conducted experiments 
illustrating the crystalline arrangements and texture assumed by basaltic 
rocks when fused and cooled under high pressure. He established the fact 
that most rocks of presumed igneous origin, when fused, yielded different 

}products according to the differences in the amount of pressure under 
| which they were cooled. Thus, when the rate of cooling was rapid, they 
formed a black amorphous giass ; and when the cooling was slow, a strong 

}mass with a granular structure. The same materials yielded the most 
| dissimilar products,—a fact that is of the greatest importance in reference 
to the study of the nature of eruptive rocks, and of the metamorphic action 

| which they occasion. These discoveries were chiefly valuable from their 
| philosophical bearing upon contested points in the science of geology ; and 
} 16 was not until the year 1846 that any attempt was made to turn them to 
} a practical and economical value. At that time, acting upon the results of 
|} some experiments which had been made upon the Continent, a Mr. Jean 
} Michel Borgognon took out a patent in England for the manufacture of 
J articles of utility in what he termed artificial basaltic lavas. His inven- 
} tion claimed the discovery of operating upon stony substances, but chiefly 
upon the vitreous slags from iron furnaces. ‘These were fused at a high 
temperature, and run into moulds of cast-iron or refractory clay, the 

} moulds being heated in the interior by means of a powerful flame, kept up 
} by a blast. Colouring matter, from the oxides of iron and other metals, 
was mixed with the fused materials, and great diversity and beauty was 

} thereby obtained in the vitreous ornaments. It does not appear, however, 
that any great application of his patented lavas was made in England. In 
the year 1851 Mr. Henry Adcock, a civil engineer, of Oldbury, took out 
the first patent for the production of bricks, tiles, pipes, ete., from the fused 

} trap of Rowley Regis. This gentleman had been led to the application of 
this material from experiments which he had commenced in the year 1834. 

} He then fused some Rowley Rag in a common kitchen-fire ; and being much 
impressed with the beauty of the black glass as it fell on the hearth, he 
perceived that it might probably possess great practical value. He ob- 
tained the use of a reverberating furnace, and conducted his experiments 
upon a larger scale. In 1851 a patent was obtained, in which the inventor 

§ claimed for his discovery the melting the stony material known as Basaltic 
Trap, Rowley Rag, or Whinstone, and running the same when in a fluid 
state into moulds. The materials were heated in a reverberating furnace, 
either at the bottom or in crucibles, and then cast into cast-iron moulds 
put together with iron cramps. ‘The fused trap was rin into the moulds, 
when both were brought into a state of white heat. If it were intended 
to give a polished surface to the casting, the cast-iron mould was hizhly 
polished and coated with plumbago, also highly polished. If the fused 
materials were allowed to cool at a gradual and slow rate of cooling, the 
result was a hard stony rock, scarcely to be distinguished from the original 
trap from Rowley Regis; but a less degree of heat, with a quicker rate of 
cooling, caused the materials to assume the appearance of a mixed marble ; 

VOL. VI. 22 
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and a rapid rate of cooling produced a black glassy substance, quite opaque, 
unless it was cast very thin, and then it became semi-transparent. If it 
were desired to run the fused materials more quickly, a flux, such as soda, 
effected such a result. The practical utility of this invention became widely 
known, and an extensive application of it was made in ornaments of an 
architectural character, mantelpieces, window-sills, window-heads, string 
courses, capitals of columns, and monumental slabs, which were all cast 
from Rowley Rag; and these, from the almost imperishable nature of the 
material, are likely to endure for ages. For reasons which it is not neces- 
sary to state, the works did not long continue, and have since been taken 
down. In 1852 Mr. W.G. Elliott, Blisworth, took out a patent for the 
manufacture of pipes and other articles from mixed brick clay, limestone, 
ironstone, and oyster-shells. The product was a greenish-black vitreous 
material when run into press-moulds and afterwards annealed. ‘There is 
very little difference between this application and that of Mr. Borgognon, 
and it added nothing which was not well known in the effects of heat upon 
minerals. In 1854a patent was taken by Mr. J. T. Chance, of Birmingham, 
claiming improvements in the manufacture of articles from the mineral 
called Rowley Rag, in which the principal discovery, in addition to what 
had been known of its fusibility and of its adaptation for casting in moulds, 
was, that the fused mineral, unlike cast-iron, was capable of being rolled 
or pressed into the form of slabs, sheets, bars, and rods, all either with 
plain or raised ornamental surfaces. In fact, it could be treated in the 
same manner as plate-glass and some of the ductile metals; but articles 
manufactured in this way required to be subjected to the process of 
annealing. Another discovery was made about this time, in which it was 
shown that it was possible to mix a quantity of coloured glass with the 
fused Rowley Rag, for the specific gravity of basalt and common glass, 
when in a state of fusion, are nearly alike, and advantage was taken of this 
to produce sheets of the material which, when polished, resemble the rich 
and beautifully-coloured serpentines of Cornwall. In fact, there was no 
limit to the variety which could have been obtained by the admixture of 
these two and other substances,—the only point of any scientific interest 
in the matter being that the two materials did rot chemically combine, even 
with the greatest amount of care and skill. They were only mechanically 
mixed together, and the result is well shown in the specimens upon the 
table. In 1855 Mr. Chance and Mr. Adcock took out a further patent for 
improvements in casting articles from the slags of iron furnaces, but this 
chiefly related to the machinery and method of casting in sand moulds in 
place of the iron moulds first used by Mr. Borgognon; and since this 
date no further discoveries appear to have been made in the practical appli- 
cation of the basalts and traps for economic purposes, or in the aid of the 
decorative arts. 

The specimens exhibited by the author, in illustration of his paper, were 
obtained from Mr. Adcock, the inventor and proprietor of the Basaltie 
Stone Works, at Oldbury, Worcestershire, after the works were discon- 
tinued; namely, Rowley Rag in its natural state; a shining opaque 
glass—artificial obsidian—the common result of the Rowley Rag when 
cooled very quickly ; specimen showing the conchoidal fracture, which is 
common to the fused as well as to the natural state of the Rowley Rag; 
specimens showing different amounts of recrystallization in accordance 
with the rates of cooling (in one the greatest degree of change ever ob- 
tained was shown, other than its entire conversion into basaltic stone); a 
specimen showing that in some instances the recrystallization takes place ~ 
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in bands; a casting of part of an ornament, exhibiting its perfect recon- 
version to the Rowley Rag; a specimen broken from a large mass of the 
recrystallized basalt; specimen resembling a natural vesiculated lava 
(when fused the Rowley Rag is very viscid, therefore, if a piece of wood, 
coal, or any other substance which will give off gas be plunged into 
it, the escaping gas will produce this vesiculated structure) ; specimens 
from the bottom of the furnace, in which the quartz gravel lining the fur- 
nace has become embedded in the melted lava (these are very similar to 
the toadstones and amygdaloid porphyries frequentiy met with in basaltic 
districts) ; a portion of the congealed coating which is instantaneously 
formed in the ladle used in pouring the melted matter into the mould 
(this is very similar to the crust which is observed on flowing lava from a 
volcano, and ina great measure preserves the under mass from cooling 
quickly ; it was turned to advantage in casting, as the fused basalt would 
remain for more than an hour in the ladle when thus coated, and experience 
taught the workman that fused metal so retained made castings of a supe- 
rior character; when a ladle was once coated to the thickness of half an 
inch it gained comparatively little in thickness, even when refilled three or 
four times) ; polished specimens of Mr. Chance’s rolling of the obsidian glass 
from 4 of an inch to ¢ thick, used as a substitute for roofing slates, 
Bati tiles, and inlaid work for halls (these sheets were rolled 8 feet long 
by 3 feet 8 inches, and were readily cut into lengths with a glazier’s dia- 
mond; some were coloured by a mixture of glass; one had a design 
engraved upon the polished surface by means of fluoric acid, showing its 
adaptability for this character of decoration; one had a large percentage 
of glass and was coloured by a metallic oxide) ; artificial obsidian, cast in 
a cold iron mould ; another specimen cast in a heated iron mould; part of 
an obsidian pipe, cast in a heated iron mould; another pipe cast in a damp 
sand mould ; a hollow column, 6 feet high, 7 inches diameter (1 inch thick 
of this resisted a pressure of 300 tons; a pipe 4 inches in the bore 
and 3 an inch thick resisted an hydraulic pressure of 220 pounds) ; artificial 
obsidian, with fine conchoidal fracture ; three specimens of artificial ob- 
sidian. 

Signor Berruti, of the Royal Geological Survey of Italy, said that in 
the course of his geological researches he had been in different volcanic 
districts where rocks occurred resembling the specimens on the table; he 
had had frequent opportunities of examining streams of lava which showed 
all the varieties of texture from compact basalt to those of obsidian and 
pumice. What he had seen made him quite agree with the views expressed 
in Mr. Plant’s paper. In the neighbourhood of a volcano might be seen 
rocks of considerable thickness which at the top consisted of obsidian or 
volcanic glass, lower down the texture was of a duiler and more earthy or 
stony character, and lower still, where the mass must have been a long 
time in cooling, it was very similar to basalt or Rowley Rag, being hard 
and of a sub-crystalline texture. It appeared quite clear that parts of the 
same mass of lava becam: a compact, stone-like basalt when cooled slowly, 
and other parts, when cooled rapidly, became obsidian ; for near Naples 
a stream of lava, which had flowed into the sea, was converted into obsi- 
dian where it had been immersed in the water and quickly cooled; whereas, 
on the land, where the lava had cooled slowly, it had become more erystal- 
line and approximated in texture to basalt,—the material being evidently 
similar in both instances. In Italy an attempt had been made to turn it 
to some use, and to a certain extent the experiments had been attended 
with success. At the same time it was not yet considered that the success 
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was complete. He did not consider that the moulded ornaments manu- 
factured from fused basalt had a tendency to decay or become decomposed 
by exposure to the atmosphere. He believed they would be found very 
durable when used in buildings. Mr. Atkinson asked if in the section of 
a bed of lava, for instance of the depth of 15 or 20 feet (or of the height 
of this room), the lowest portion which had sustained the greatest pressure, 
or the part which had been longest in cooling, ever assumed a crystalline 
structure similar to granite? Signor Berruti replied that the material was 
more compact, and showed traces of crystalline structure, but the crystal- 
lization was very different from that of granite. 

Mr. Hull said if there was one question more than another we might 
consider absolutely settled in geology—though some geologists deny that 
anything at all has been settled—it is that these different varieties of trap, 
passing from greenstone and basalt into obsidian, are the result of differ- 
ences in the rate of cooling under pressure. But when we come to the 
question with regard to granite, there, at once, we perceive a distinction. 
‘’here is something very different and distinct between granite and lavas 
and other trap rocks. The great question is, why there should be such a 
distinction. We all know that granite is a highly crystalline rock, and the 
reason that we failed in making any approach towards forming granite by 
artificial processes of cooling is that we are attempting to do, on a small 
scale, what nature does on an enormous one, and with overwhelming forces 
and length of time, in her own laboratory. We can make no approach to 
the enormous pressure that nature has been able to employ during the 
cooling of the granite; nor can we lengthen out the time which granite has 
taken to cool within the bowels of the earth. It is now known by clear 
observations, some of which have been made in Dartmoor and other parts, 
that granite is nothing else but the melted stratified rock, passing some- 
times into slate rocks; and so gradual is this passage, that it is sometimes 
difficult to say where one form of rock commences and the other ends. 
This shows us that granite is the result of metamorphism of the stratified 
rock at an enormous depth, in all probability when the rock was overlaid 
by many thousands of feet of strata, which have been since removed. 
Thus, in Devonshire, in the case of the granite of Dartmoor, the bosses of 
granite which appear there lie in the very strike of the beds, and occupy 
tlie place of certam members of the slate-rocks of that district. Nothing 
could better prove that granite is a highly-metamorphosed form of strati- 
fied rocks. The President, Mr. Dickinson, remarked that Mr. Hull has 
told us about the numerous points which have been settled in geology, and 
that if there is any one which is settled it is this one. Hehad now been a 
long time engaged in pursuits which have given him very great opportunities 
for observing the geological structure of the earth. In the course of those 
opportunities be had examined rocks similar to those exhibited to-day, both 
in Northumberland, Cumberland, Durham, Westmoreland, Cornwall, De- 
vonshire, North Wales, and in many portions of Scotland, at the Giant’s 
Causeway and Fair Head, in Ireland, aiso in the south of France, in Saxony, 
and in the Hartz Mountains, and other places; and as the result of his 
observations he was prepared to admit that the fusing of these rocks does 
give results similar to those that are occasionally found in nature ; but with 
regard to the origin he was disposed to think geologists have settled far 
too much, and will have to unsettle a good deal of what they have decided 
upon. The way in which many of the trap rocks are found blended with 
the slates, etc., was to his mind a point of difficulty to be got over before 
we can recognise them as being formed by igneous action. The way in 
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which what are called the floating whins of Scotland are found interspersed 
with the coal-measures lying in a semi-stratified slate, and which are sup- 

to have emanated from a chimney and overspread the coal-measures, 
as caused them to be quoted as of igneous origin. For himself he had 

never met with a chimney, nor with any person who had seen one. He 
had sunk shafts through these trap or basalt rocks, and had seen no differ- 
ence as he proceeded downwards. There has been uniform structure 
throughout. He had also made many experiments with them; and he 
found generally there is a difference in what is obtained after melting, 
there being on the whole a more glassy structure obtained. The variation 
of the crystalline structure which Mr. Plant had pointed out was certainly 
very interesting, but it may possibly be accounted for otherwise than by 
the manner of cooling. He knew that the structure of certain metals 
became varied by different processes of cooling, and that certain metals 
when mixed together become crystallized sooner than others, and have a 
tendency when cooling to form aggregations ; and upon this beautiful law 
is founded Pattinson’s method of extracting silver from lead. By analysis 
he had found out that when there is a granular structure of the scoriz 
from the biast furnaces of iron works, they generally contain more iron 
than those which have a glassy structure, and by this structure he could 
tell to within one or two per cent. how much of iron the cinder contained. 
He thought under all the cireumstances we should do wisely to regard 
facts and observations simply as such, without being too hasty in jumping 
to Beene. The scoriz and remains of volcanos are different from trap 
rock, 

Another paper, ‘‘ On the Liberation and Drainage of Gases from Coal- 
Mines,” by Mr. Joseph Goodwin, was read. 

MISCELLANEOUS NOTICES. 

The Fifteenth Annual Report of the Regents of the University of New 
York on the Condition of the State Cabinet of Natural History and the 
Historical and Antiquarian Collection annexed thereto (Albany, 1862), by 
Professor Hall, has the merits of conciseness, one page suflicing to state 
all that is wanted to be given on the general state of affairs. In the other 
portion of this report, which more immediately concerns us, it is stated, 
some of the results of Professor Hall’s investigations in paleontology are 
communicated in anticipation of the publication of the volumes on the 
Natural History of the State. The species described by Professor Hall 
ares 

GastEropopsA—Platyceras subrectum, P. attenuatum, P. concavuin, P.conicum, P. 
thetis, P. erectum, P. carinatum, P. Bucculentum, P. symmetricum, P. rictum, P. cym- 
bium, P. fornicatum, P. crassum, P. ammon, P. dumosum, P. echinatum, P. argo, Pla- 
tyostoma lineata, Pl. strophus, Strophostylus unica, Pleurotomarva arata, P. lucina, P. 
doris, P. unisulcata, P. lineata, P. capillaria, P. trilir, P. sulcomarginata, P. rotalia, 
P. euomphaloides, Cyclonema Hamiltone, C. lirata, C. multira, Macrocheilus Hehe, 
M. Hamiltonia, M. macrostomus, Murchisonia desiderata, M. turricula, Loxonema 
solida, L. ? subattenuata, L. robusta, L. Delphicola, L. Hamiltone, Euomphalus ely- 
menioides, E. larus, E. Eboracensis, Bellerophon curvilineatus, B. pelops, B. acutilira, 
B. patulus, B. rudis, B. leda, B. lyra, B. otsego, E. thaha, Phragmostoma natator, 
Cyrtolites pileolus, C. ? mitella, Theca ligea, Conularia undulata. CkPHALOPODA— 
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Clymenia complanata, C. erata, Trochoceras discoideum, Gyroceras trivolvis, G. 
Mathert, G. undulatum, G. nereus, G. eryx, G. cyclops, G. nais, G. (Cyrtoceras 7) 
spinosum, Cyrtoceras eugenium, C. jason, C. morsum, C. metula, Aploceras ( Cyrtoceras) 
liratum, Gomphoceras beta, Orthoceras pelops, O. tetricum, O. foliatum, O. baculum, 
O. thoas, O. hyas, O. multicinctum, O. profundum, O. subulatum, O. constrictum, O. 
exile, O. crotalum, O. nuntium, O. perelegans 7, O. egea. CrustackEA—Calymene platys, 
Dalmania anchiops and var. armata, D. selenurus, D. egeria, D. coronata, D. ma- 
crops, D. adspectans, D. myrmecophorus, D. helena, D. calypso, D. pleione, D. erina, 
D. bifida, D. Booth, Homalonotus Dekayi, Phacops bufo, P. rana, P. cristata, P. 
bombifrons, P. cacapona, Proetus Conradt, P. angustifrons, P. hesione, P. clarus, P. 
crassimarginatus, P. canaliculatus, P. Vernuelh, P. Haldemani, P. Rowi, P. margin- 
alis, P. macrocephalus, P. auriculatus, P.occidens, P. longicaudatus, Lichas armatus, 
L. grandis, Acidaspis sp., Beyrichia punctulifera, Leperditia cayuga, L. spinulifera, 
LI. seneca. ANNELIDA—Spirorbis angulatus. CRINOIDEA—Ediocrinus pyriformis, 
Cheirocrinus clarus, Ancyocrinus bulbosus, A. spinosus, Platycrinus eriensis, P. ebora- 
ceus, Poteriocrinus nassa, P. nycteus, C. diffusus, P. nureus, P. verticillus, P. indentus, 
Cyathocrinus bulbosus, Forbesiocrinus lobatus, F. nuntius, Rhodocrinus s.g. Acantho- 
crinus 7 nodulosus, A. gracilis, Rh. spinosus, Trematocrinus spinigerus, Actinocrinus 
nyssa, A. eucharis, A. precursor, A. cauliculus, A. calypso, A. pocillum, A. s.g. Me- 
gistocrinus depressus, M. ontario, Cacabocrinus speciosus, C. Troosti, C. liratus, C. 
liratus var. mu/tilira, C. glyptus, and var. intermedius, C. lamellosus, Myrtillocrinus ? 
americanus, Haplocrinus clio, Nucleocrinus elegans, N. lucina, and var. N. Verneult, 
Pentremites leda, P. calyce, P. Maia, P. Whitei, P. Lycorias, Eleutherocrinus Whit- 
jieldi, Codaster pyramidatus. BRACHIOoPODA—Zygospira (new genus founded on Atrypa 
modesta), Meristella (new genus founded on Atrypa quadricosta), and A. mesacostalts, 
Lingula tigea, L. paleformis, L. exilis, Discina alleghania, Crania Hamiltonia, C. 
crenistriata, C. Leoni, Onthis lepidus, O. cyclas, O. penelope, O. leucosia, O. solitaria, 
Orthisina arctostriata, Or. alternata, Ambocelia gregaria, Vitulina pustulosa, Spirifer 
venustus, Trematospira gibbosa, Rhynchospira nobilis, Rh. lepida, Atrypa pseudomar- 
ginalis, Merista Haskini, M. Barrisi, M. doris, M. multicosta, M. limitaris, M. quad- 
ricostata, M. mesacostalis. 

Professor Hall appends an amendment of the description of his genus 
Pholidops, and throws some doubts to the Gonialites Patersoni figured in 
the State Report, p. 99, belonging to the Hamilton shales, recent evidence 
indicating that it may be a Portage fossil. Eleven plates of figures are 
given. 

In the January number of the ‘ American Journal of Science,’ Professor 
A. Winchell enters the list in respect to the subject brought under dis- 
cussion by Colonel Jewett’s letter in November last, namely, the identi- 
fication of the Cattskill Red Sandstone group with the Chemung. ‘“ No 
one who has recognized the carboniferous aspect of the fauna of the Mar- 
shall group of Michigan, with its equivalents in the West, can,” he says, 
“feel any surprise at the announcement ;” and he adds the following re- 
sults of his own investigation during the past eighteen months :—* Species 
common to Michigan and Rockford, Indiana, 7; to Michigan and Bur- 
lington, Iowa, 7; to the three localities, 3; to Rockford and Missouri, 6 ; 
to Burlington and Ohio, 2; to Burlington and New York, 3; besides an 
almost universal identification establishing fully the equivalency of the Che- 
mung, Marshall, Ohio, Rockford, Burlington, and Chanteau strata.” ‘ The 
evidences,” he continues, “‘ that these localities are all of Carboniferous 
age, are—first, the fact that of the 135 species now known from the yellow 
sandstones of Burlington, no less than 40 ascend into the base of the Bur- 
lington limestone, while 2 rise to the upper portion of it, and 1 recurs in 
the coal-measures ; second, the fact that of the known species of this 
horizon at least 9 occur in the coal-imeasures or upper part of the Carbo- 
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niferous limestone ; while thirdly, multitudes of species are clearly repre- 
sentatives of European and American Carboniferous types.” 

The other geological articles in the January pumber, are :—‘‘ Exposi- 
tion of the true nature of Pleurodictyum problematicum,” and “On Mr. 
Hall’s genus Leptocelia,” by Carl Rominger, M.D.; “ On the Actzonide,” 
by F. B. Meek; ‘On Tellurbismuth, from Dahlonega, Georgia,” by D. M. 
Balch ; “‘On Octahedral Galena, from Lebanon County, Pennsylvania,” 
by Dr. Torrey. 

The March number opens with an able article by Mr. T. Sterry Hunt, 
of the Canadian Survey, ‘Contributions to the Chemical and Geological 
History of Bitumens and of Pyroschists or Bituminous Shales.”” Some of 
the facts and deductions given in it have already appeared in Mr. Hunt’s 
** Notes on the History of Petroleum,” printed in the ‘ Canadian Naturalist 
and Geologist’ for July, 1861, and in the report of the Smithsonian Insti- 
tution for 1862. Previous to the publication of these papers, Mr. Hunt 
had, in March, 1861, in his lecture before the Board of Arts, maintained 
that the source of the Petroleum of the West, was not as was generally 
thought. The May number we noticed at p. 276. 

The interesting town of Manilla has been overthrown, almost in a mo- 
ment, by an earthquake. Some accounts speak of the whole town being 
in ruins: others say that half the place has been destroyed. At all 
events, the Cathedral, the Royal Chapel, St. Domingo, St. Isabel, San 
Juan de Dios, the Palace, several schools, the military hospital, the build- 
ings occupied by the Tribunal of Commerce, and indeed all the publie 
buildings were razed to the ground; and even those buildings which re- 
main are mostly so shaken that they must be pulled down. All the houses 
in Baracca fell. The Binonda, an ancient structure, was destroyed. The 
only church that has escaped entirely is San Augustin, which also with- 
stood the tremendous shock of 1645. An architect’s report, after a minute 
investigation of the peculiarities of the design and construction of this 
edifice, would be an interesting and instructive one. The Rodrigues 
property, left to the British nation, and where the British Consulate 
was, has been completely destroyed. About 1000 persons have been 
killed, and many thousands wounded. The survivors have mostly fled 
from the city, as many of the remaining buildings threaten a sudden fall, 
even though no repetition of earthquake should occur. The 3rd of June 
was the date of the catastrophe. 

Professor Whitney, the State geologist of California, is reported to 
have found on the Sierra Nevada, at about 200 feet above the sea, the 
jaw of a rhinoceros. 

REVIEWS. 

The Mines of South Australia. 

Observing the growing importance of the mining interest in South Aus- 
tralia, and the evident want of general and correct information respecting 
its mineral resources, Mr. J. B. Austen, of Adelaide, conceived the idea of 
making a tour of all the mines in that colony, and of publishing the result 
of his observations. 



860 THE GEOLOGIST. 

Up to the close of the past year, 1720 mining claims had been applied for, 
and of these, 1576 within the last three years. The large majority of these 
represent 80 acres of land for each claim, and when the claim is taken up, 
a rent of ten shillings per acre is paid to the Government under the pre- 
sent regulations; the leases being for 14 years, and renewable at the end - 
of the term on payment of a fine. But, although so many claims have 
been applied for, the number of mines actually worked is very small in 
proportion, the explanation of which is, that every claim does not repre- 
sent a separate lode or discovery of mineral, but that when a discovery is 
made by one party, others take out claims all round in the hope of finding 
something, and often without any knowledge of the locality at all on the 
part of such speculators. 
Where speculations are so ready, it will create no surprise that as soon 

as the least surface-indications can be shown, the spot is termed a mine, 
and some assumed or honorary “captain” writes a glowing report of the 
wonderful discovery, which of course, it is asserted, will pay from the very 
first day that a pick is struck into the ground. The experience of South 
Australian mining does not warrant a belief in these confident assurances, 
and it does not follow that even rich superficial indications will result in 
the development of a valuable mine; and Mr. Austen suggests the pro- 
priety, in cases of mineral property intended to be sold, of sinking one or 
two shafts or cross-cuts to prove the existence at least of an ore-bearing 
lode going down to the depth of a few fathoms. It is certainly fair for all 
parties that some amount of work should be done to prove a mine before 
it is sold, for if one of great worth might be sold by a poor or ignorant 
man for a very small sum, so might a higher price be given for a worthless 
mine. Concise and instructive, and, as far as a stranger to the country can 
judge, correct and fair accounts are given of all the mines in actual work. 
These are the Kapunda, Karkulto, Burra-Burra, Princess Royal, Bon 
Accord, Broughton, Mount Remarkable, Spring Creek, Great Gladstone, 
Kanyaka, Mount Craig, Wirrawilka, Kirwan, Napoleon, Wheal Blinmany, 
Davison’s Claims, Wheal Butler, Mount Huro, Mount Rose, Apex Hill, 
Yadanamutana, Wheal Austen, Yelda, Pindilpena, Welcome, Ocrooldana, 
Parabarana, Sir Dominutt, Daly, Wheal Frost, Mount Lyndhurst, Wheal 
Besley, Mochatoona, Wirryoota, Mount Stuart, Nuccaleena, The Two 
Brothers, Oratunga, Mooroo, Mount Chambers, Vesey’s Claim, Mallee 
Hut Claim, Aroona, Welpena Pound, M‘Conville’s, Malone’s Bremer, 
Preamimma, Kanmantoo, West Kanmantoo, Wheal Ellen, Monster Lode, 
Strathalbyn Montacute, Glen Osmond, Scott’s Creek, Burritt, Gorge, 
Yattagolinga, Campbell’s Creek, Falisker, North Rhine, Wallaroo, New 
Cornwall, Matta Matta, Kurilla, Duryea, Yelta, Moonta, Karkarilla, 
Wheal Stuart, Wheal Humby. After the accounts of the mines are 
descriptions of the smelting-works, mineral regulations, railways, and 
prices of labour and provisions are given. Altogether this must be a most 
useful book in the colony and out of it, and it would be well if the mines 
of our own country were noticed as fairly; in a similarly concise manner, 
by some of our able mineralogists. 
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FERNS IN COAL-SHALES. 

By tHE Ep1tor. 

Ir is very much to be regretted that amongst our rising geologists 
we have none who are turning, as far as we know, their attention 

devotedly to fossil plants. There is a wide field open, and a most 
interesting one, for since the time of Lindley and Hutton, now six- 
and-twenty years ago, we have had no important British work on this 
branch of geology, and it cannot be supposed that the advance 
made by recent botanists in that interval would not be applicable, 
and of the highest advantage to the study of fossil vegetable remains. 

We have quite enough shell-pickers and mammoth-hunters for a few 
to devote their time and their energies to the ancient “ flowers of the 
fields,” if flowers there were in those dreary days which some of our 
savants picture when they tell us how the carboniferous vegetation 
luxuriated in the warmest and densest of fogs, and the earth itself 
was a gigantic warming-pan for the plants that. grew upon it. 

The pretty fern-leaf we have figured came into our possession some 
years ago very accidentally, so much so that we are not quite sure of 
even its locality, and it is now deposited in the National Collection. 
Neither in Lindley and Hutton, the figures in which are not ex- 
quisite examples of art, nor amongst the actual specimens in the 
British Museum cabinets, could we find anything with which it 
seemed to accord. In Sternberg’s ‘Flora der Vorwelt’ there ap- 
peared to be, in plate xxxviii. fig. 1, a, 6, ¢, a fern presenting the 

same configuration of leaflet and the like venation, and, without 
VOL, VI. 3A 
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doubt, we think the species is the same, namely, Sphenopteris flavi- 
cans of Presl. Not finding this species recorded as a British one, 
we carefully drew it; but our engraver, not being a naturalist, has 
lost the character of the venation in endeavouring, to his mind, to 
improve the picturesqueness of the drawing. 'The Plate (XIX.) how- 
ever gives a very good idea of the general form, while the two little 
outlines of the venation we have added make up for the trifling da- 
mage the engraver unwittingly committed. 

The description given by Sternberg is,— 

S. fronde bipinnata, pinnis alternis sessilibus multijugis, pinnulis alter - 
nis subsessilibus parallelis lineari-oblongis obtusis profunde pinnatifidis 
basi acutis, laciniis oblongis obtusissimis integerrimis, venis pinnatis sim- 
plicibus apice acuto libero ante marginem frondis evanesceutibus, costis 
rachibusque convexis flexuosis. 

S. flavicans, Presl. 
In schisto lithantracum Bohemie ad Brzas, prope Radnitz. Color 

frondis uti videtur ample griseo-flavescens vel flavescente-virescens. 
Figura la ectypum a figura 1) paululum differens exhibere videtur ; dif- 
ferentia hec inde exorta esse potest, quod in figura la frondis pars su- 
prema, in 1 frondis inferior fere pars unius ejusdemque stirpis conservata 
esse videtur. In figura le pinnula aucta exhibetur. 

It is deeply to be regretted that the many opportunities that are 
hourly occurring in this land of coal and iron are so thoroughly neg- 

lected, and that scarcely anywhere, except in the Manchester district, 
are any collections of coal-plants made. Mr. Binney has done more 
in this way than any one else; but necessarily, from his other and 
important business avocations, his scientific studies would be some- 

what desultory. 

It is a common practice now to speak of coal being formed of 

certain kinds of plants, whose remains have been found in the shales 

associated with the coal-seams ; but surely much false reasoning may 
thus arise, and the difficulties of such a line of argument become 
painfully evident when paleontologists speak of the old coal-making 
forest-trees as growing like mangroves in the sea. In the shales and 

Fig. 1. Venation of British Specimen Fig. 2. Venation of Sternberg’s speci- 
figured in Pl. XIX. - men—Sphenopteris flavicans. 

other strata associated with our coal-beds we have land-insects and 
sea-shells. We do not usually nowadays find the like associations 
in our tropical forests or in our own verdant dells. Surely it is ra- 

eee ee ee ee 
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ther more likely that the shales represent intermediate and different 
conditions happening between each formation of coal; and, in this 
case, the ferns imbedded in the shales may have belonged to quite 
another class of vegetation from that which formed the coal. Has 

anybody ever thought sufficiently how far the tender herbs of those 
days and myriads of fallen seeds might have been the chief sources 
of that bituminous product which makes England the first country 
in the world for civilization and wealth ? 

It is not our intention now to enter, however, into the matter of 

the formation of coal, nor of the nature and characters of the many 

beautiful vegetable forms which are imbedded in the intercalating 
strata. But we wish some one would earnestly take up the work. 

CORRESPONDENCE. 

The Older Parian in Trinidad. 

Dear Srze,—Permit me to observe, in reply to Mr. Lankester (whose 
letter appeared in your issue of July), that I am not the authority for the 
correlation of the Older Parian formation in South America and Trinidad, 
with the Neocomian of Europe. Indeed, from the references I gave 
I should have thought that Mr. Lankester would have had no great dif_i- 
culty in finding out that the supposed age of the formation in question 
rested upon far better evidence than any I could produce. I had it only 
in my power to add a little to the evidence already accumulated on the 
subject, and to demonstrate it almost to a certainty that the rocks at 
Pointe-a-Pierre in Trinidad do belong to the same formation which it was 
the opinion of the Government Geological Survey that they did; that is, 
to the formation at Cumana,containing Trigonia subcrenulata. The opinion 
of the Government geologists was built upon evidence which was none the 
worse for being strengthened ; and I had it in my power to do so. 

But if the references given in the footnotes to my paper are not suffi- 
cient, I beg to refer Mr. Lankester to those appended to Mr. Wall’s paper 
on the geology of Venezuela and Trinidad (Quart. Journ. Geol. Soc., 

- vol. xvi. p. 465). Von Buch’s work on the fossils collected by Humboldt 
contains much evidence relating to the age of the formation in South 
America. 
When I transmitted my paper to you I was perfectly aware of Professor 

Huxley’s views as regards “homotaxis;”’ and I have held opinions of 
a somewhat similar kind for some time previously to reading Professor 

Huxley’s able address to the Geological Society. But in writing my 
paper on the Older Parian formation, my object was not to support or 
elucidate any theory which is yet quite new and unacknowledged by 
geologists at large; more especially when it did not make the least differ- 
ence one way or the other as to the question upon which I was engaged. 
Whether the rocks in South America containing organic remains of types 
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similar to the Neocomian of Europe were actually contemporaneous with 
the latter formation, or merely homotaxical and representative of it, was 
not the question I proposed to deal with. The general sequence of animal 
life is admittedly the same in either case; and whether the Neocomian in 
South America was or was not contemporaneous with the Neocomian in 
Europe, still it wouid have to be considered in comparative geology as 
Neocomian, at all events until some better nomenclature could be decided 
on. If Belemnites are not found above the Chalk, in Europe, it is pro- 
bable they will not be found above the homotaxical representatives in 
South America of the Chalk. 

I trust that this explanation will prove satisfactory to Mr. Lankester 
and to those of your readers who may take an interest in the matter. 

I am, Sir, your obedient servant, 
R. LecHMERE Guppy. 

Port of Spain, Trinidad, July 28th, 1863. 

Former Higher Temperature of the Earth vy. Atmospheric Pressure. 

S1r,—The Rev. James Brodie, at the late British Association Meeting, 
stated that if at any time the earth had been subjected to a great crease of 
temperature, it necessarily implied an immense increase of pressure in the 
atmosphere. A slight increase, he said, would double the atmospheric 
pressure. Can you, Sir, inform me the grounds of the assertion, and the 
reasons why the atmospheric pressure would be augmented by the in- 
crease of internal heatP Perhaps Mr. Brodie would condescend to en- 
lighten myself and others of your readers who may be in the same igno- 
rance as myself upon this very interesting subject, if you, Sir, cannot or 
decline to give us the explanation. Yours respectfully, 

PULEX. 
Taunton, 4th September, 1863. . 

BRITISH ASSOCIATION MEETING AT NEWCASTLE. 

The Section of Geology was under the Presidency of Mr. Warington 
W. Smyth. 
Meet aaa Avprrss.—If there is any one part of the British Islands 

where the very name of the place is naturally associated in our minds 
with a particular geological formation, it is the town of Newcastle as as- 
sociated with coal; and, beyond a doubt, many of the present visitors to 
this cradle and centre of the coal trade will have made their journey hither 
with the expectation of not only hearing communications on various 
branches of geological science, but more ie of adding somethin 
to their knowledge of the carboniferous strata. e are to be favour 
with several papers dealing with different portions of the subject, and it 
may be advisable that I should invite your attention to the state of our 
knowledge of the occurrence and history of the coal-measures generally, 
referring mainly to the phenomena which characterize that most valuable 
region in which weare assembled. I shall attempt, as it were, an overture 
giving a general outline of the carboniferous plot, and introducing a few 
notes to illustrate those passages which are most likely, in our successive 
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} acts, to demand attention and concentrate our interest. The carboniferous 
em is commonly divided, for convenience’ sake, and in accordance with 
the structure of most European coal-fields, into three principal divisions, 
viz. the carboniferous limestone, the millstone grit, and the coal-measures. 
I need here say nothing of the Devonian or Old Red Sandstone system, 
or of the still older rocks, which in the absence of the Devonian form the 
foundation of that great division of the geological scale with which we 
are engaged. The Carboniferous or Mountain limestone, the oldest group 
of strata for our consideration, might be hastily passed over, but for its 
presenting in this northern district a transitional type between Scotland 
and the south of England, no less important in its commercial aspect than 
interesting to the geologist, in the various inquiries which it suggests. 
Turn to the Mendips, to Wales, or to Derbyshire, and we find the car- 
boniferous limestone constituted almost exclusively of actual limestone- 
strata, amounting to from 300 or 400 to above 1500 feet in thickness, and 

} never exhibiting other than the smallest traces of beds of coal. But in 
Yorkshire a change sets in: the carboniferous action, if I may so term it, 
applies the thin end of the wedge, and small seams of coal of but little 
value are intercalated amongst the beds of limestone, and associated with a 
large proportion of shale and sandstone stratified with a remarkable regu- 
larity. Advancing northward, these seams increase in number and im- 
portance through the great moorland region which culminates in Cross 

ell, the same strata rising from far beneath our feet as we stand here on 
the Lower Tyne, emerge to the daylight and compose the substance of 
the Pennine chain, which, with its lofty and heather-purpled undulations, 
forms the broad dividing ridge of Northern England. Im the region of 
Weardale and Aldstone, where, in the becks and burns and in the great 
escarpment which towers above the valley of Eden, excellent exposures of 
the strata invite our study, the shales are often very similar to those of 
the coal-measures, though containing but few vegetable remains ; the sand- 
stones and grey beds frequently exhibit stems and fragments of plants 
familiar to us in the overlying strata, and the coal-seams are crow-coal or 
anthracite, resting in a bed of indurated siliceous silt or clay. Northward, 
however, of the great fault which runs nearly parallel to, but south of, the 
Newcastle and Carlisle railway, the coal-seams become, and, as it appears, 
suddenly, bituminous, and the lower division of the limestone admits more 
numerous intercalations of shale, sandstone, and coal; and when we 
follow it to the upper district of the Tyne and beyond the river Coquet, 
the violent folding and contortion to which the strata have been subjected 
bring into view new basins or fields of coal. ‘The true position of these 
is far beneath our ordinary measures, and has been recognized as such in 
Scotland, where they attain a vast importance. In the Berwick district, 
which has been minutely described by Mr. Boyd, it would appear that 
about 400 fathoms of carboniferous limestone measures have been detailed 
below the Whin Sill or Basaltic bed and about 100 fathoms above it, in- 
cluding in all twelve seams of coal of from 2 to 4 feet each. Certain of 
these, the Scremersten seams, appear to be remarkable in having a lime- 
stone roof. For the details of another of these basins of the limestone 
coals, I may refer you to an excellent paper by my indefatigable friend 
Mr. Nicholas Wood, published, as is Mr. Boyd’s paper, in the Transac- 
tions of the Institute of Mining Engineers. Let us pass from the upper 
beds of the limestone to the next overlying group of deposits. The Mull- 
stone Grit, or “ farewell rock,” as it is sometimes called by colliers, em- 
braces aseries of strata unproductive in coal, and in which conglomerates 
and coarse and siliceous grits often preponderate. With this rugged 
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crown many of the Fell tops are capped; but before it bends downwards 
to pass under the first strata of the coal-measures, we may frequently find 
with it strata of shale and sandstone and fire-clay, roughly similar to those 
of the true measures, but presenting toa practised eye peculiarities of 
structure and colour. As we descend eastward from the higher ground of 
the moorlands, on the edge of which the first Brockwell seam of coal is 
traced, and as we find new and higher seams constantly succeeding, and the ~ 
strata inclined regularly towards the sea, we pass into the midst of that 
tract which, extending from the river Coquet on the north to near the Tees — 
on the south, for 50 miles in length, forms the great northern coal-field. 
The greatest thickness attained by this formation is probably not more 
than 2000 feet ; but it would be vain for me, within a limited time, to offer 
you details of the strata,—a subject which has been amply treated by Mr. 
Buddle, Mr. Wood, Mr. T. Y. Hall, Mr. Greenwell, and others. Let it 
suffice to say that in this thickness, there exist, associated with shales of 
many varieties and with fine-grained sandstones, some fifty-seven beds of 
coal, from an inch thick upwards, comprising in all 75 feet of coal; but 
that what are considered the workable seams are twelve in number, giving 
an aggregate of about 50 feet of coal. The most famous of these seams, 
from above downwards, are the high main, the yard coal, the ‘‘ Bensham,” 
** five-quarter,” ‘“ low main,” “ lower five-quarter,” “ Ruler or Hutton 
seam,” the “‘Towneley or Beaumont,” the “ Busty bank,” “ three-quarters,” 
and the ‘‘ Brockwell.” On the east the coal-measures are overlaid, in a 
line running from South Shields past Houghton-le-Spring to near Bishop 
Auckland, by the Permian series, represented by the magnesian lime- 
stone and the Lower Red sand, that unequal and water-bearing bed which 
forms the great obstacle to the sinking of shafts to the underlying coals. 
Prejudice, it is well known, even after the difference of these strata from 
the mountain limestone was proved, long contended that the coal would 
not be found continuous beneath the magnesian limestone ; and it is still 
asserted that the seams have proved inferior when they pass beneath it, as 
shown especially by the failure, in certain tracts, of the Five-quarter and 
Hutton seams. But no sufficient reason is apparent why such deterioration 
is not rather to be ascribed to that variation in quality which all seams are 
found to undergo when followed over a large area, than to the soil influence 
of an unconformable upper formation. The variation here alluded to 
exercises an important bearing on the commercial relations of different 
parts of the field, and whilst the best “ household coal ”’—bright, giving a 
black cinder, and free from ash—extends from the Tyne to the Wear and 
from the last river to Castle Eden, and occupies another area about Bishop 
Auckland, the steam-coal, more dense and yielding a white ash, charac- 
terizes the district beginning some five miles north of the Tyne, and the 
tender-coal, best suited for coking, is largely worked all along the line of 
the western outcrops from Ryton down to the outskirts of Raby Park. 
As regards the physical agencies which have impressed its present form 
on this great coalfield, I would remark that they appear to have acted 
with upheaval in a north and south direction, as evinced by the regular 
strike over agreat length of country. ‘This was accompanied or followed 
by transverse fractures resulting in several very pronounced lines of fault. 
Two of these, running respectively E.N.E. and E.S.E., are the whin or 
basaltic dykes named the Hett and the Cockfield dykes. Of the others, 
the most noticeable is the great fault called the Ninety-fathom dyke, which 
starting from the coast near Cullercoats, where it displaces the strata to 
that amount, ranges past Gosforth to Blaydon, and then entering on the 
more hilly ground may be traced westward to the New Red Sandstone of 
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the neighbourhood of Carlisle. Along this western part of its course its 
throw is so great, as to inlay, as it were, on its north side, in the midst of 
the limestone district, a long strip of the coal-measures of the Newcastle 
field, and thus to give rise to the collieries of Stublick, Midgeholme, Tindal 
Fell, etc. The coals and other strata of this field have sometimes been 
compared with those of Belgium ; but when we regard the decided east 
and west troughing and folding, and the vast number of the seams 
which are so noticeable in the latter, we may conclude more properly that 
it is in the peculiar and often similarly circumstanced coalfield of Somer- 
setshire that we have to seek for the direct continuation of the field of the 
low countries. Let us now cast a brief glance on the theoretical side of 
the subject. Upon the mode of origination of the limestone, the shale, and 
the grit, little difference of opinion is now entertained. ‘That the coal itself 
has been formed purely from vegetable matter can no longer be questioned. 
The view originally propounded by De Luc, that the vegetation now com- 
posing our coal-seams grew on the soil which actually forms the bed or 
*thill” of the seam, has met with very general acceptance, notwithstand- 
ing the difficulty of adopting it in certain exceptional cases. That this 
dense mass of vegetation swelled over an area frequently subjected to de- 
pression beneath the neighbouring waters admits of but little doubt. Such 
an hypothesis serves to explain not only the equable covering of the coals 
with their roofs of muddy or sandy matter, afterwards consolidated into 
shale and grit, and exhibiting to our gaze the remains of mullusca and 
fishes which tenanted the waters of those depressions, but indicates also 
the mode in which certain seams have been divided by partings almost 
imperceptible in one place, but amounting to many feet in another. The 
well-known Busty Bank seam of the western district, some 5 feet thick, 
including a clay band of 11 inches, is thus divided in a distance of 2 or 3 
miles, by the increase of the parting to 18 feet, into the stone-coal and the 
Five-quarter at Garesfield Colliery. A still more remarkable instance is 
the Tow Law seam at these works, 6 feet 3 inches thick, which, by the in- 
crease of a parting as it goes eastward, exhibits at Bowden Close Colliery, 
only 3 miles away, two seams divided by no less than 16 fathoms of ground, 
in which beds of sandstone or pert and their seams of coal have been in- 
tercalated. Such partings, when composed of shale, are often one mass 
of stigmarian impressions, and thus form no exception to the generally 
important part which that fossil plays as the root of the chief plant of 
the coal; but when the partings consist of fine-grained clean sandstone, 
showing no trace of rootlets, I confess that the appearance of bright solid 
coal resting upon them seems to me to demand some other explanation. In- 
stances of this kind observed in South Staffordshire and in the Whitehaven 
collieries, induce me to think that the material must in some cases have 
been introduced between the laminz, and sometimes even diagonally 
athwart them, subsequently to the solidification of the coaly matter. But 

_ there are several curious phenomena as to which a doubt frequently arises, 
whether they are due to action during or after the formation of the coal, 
and deductions of no small practical importance sometimes depend on the 
question. Thus Mr. Hurst has given to the Institute a very exact account 
of irregularities, especially swedlies, or narrow depressions in the Low Main 
coal, which appears to have been formed prior to the deposition of the 
upper seams. On the other hand, Mr. Marcus Scott has excellently de- 
scribed a broad valley of denudation which was eroded in the coals of the 
Shropshire field, and filled in with higher unproductive measures. Again, 
with some of the slips and faults or troubles we may sometimes observe 
both coal and ironstone beds so to change on approaching them, or to vary 
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so much on opposite sides of them, that whilst in some few cases we may be 
led to suspect their contemporaneity with the beds themselves, there are 
many more which we cannot explain without supposing that the coal must 
at the time of the disruption have been moulded and squeezed in an almost 
lastic condition. In the determination of the plants of the coal much 

fins been done, and the Newcastle names of Hutton and Witham have 
gained deserved honours in the cause. But much remains to be done by 
microscopic inquiry and by the observation in the pits of the plants whic 
accompany particular seams. Gdoppert tells us of certain coals of Rhine- 
Prussia and Silesia that different seams are distinctly formed of different 
plants, sometimes Sigillaria and Lepidodendron, at others Conifer, and 
in many Stigmaria being chiefly prominent. May we not by degrees con- 
nect the peculiar and perhaps varying character of seams with the plants 
of which they are formed, and may we not advance to a much nearer per- 
ception of the true character of those wondrous primeval forests? And 
here I would remind you that whilst some of our guides in coal-geology 
incline to the opinion of a marine origin for their plants, thus bringing 
them into natural contact with the fishes and the probably marine shells 
often found in the shales, others insist on a terrestrial vegetation, and a 
third on that of lagoons or sea-swamps and bogs. The last few years 
have given more heavy arguments to those who insist on a lurid forest, 
however near to the water's level it may have been. We but recently 
knew that among these giant stems of Sigillaria the busy hum of flying 
insects and the merry chirp of the cricket were heard, that scorpions 
curled their ominous tails, that land shells crept slimily along, and that 
several genera and many species of reptiles either pursued their prey along 
the ground or climbed the trees, where hollow trunks have formed the 
casket to contain their remains. Here, then, is a goodly population to 
vivify the scene which only a few years ago was held to be almost wanting 
in all but vegetable life; and when we consider the accidents which have, 
amid the great decomposition of organic matter, preserved to us these re- 
mains, generally enclosed in ironstone nodules, we must feel confident that 
coming years will have many an additional fact to disclose. Of the whole 
range of the carboniferous formation, perhaps the most interesting in 
several respects is the lower division. Many years ago, Professor Phillips 
described the peculiar group of unquestionably marine shells occurring in 
the roof ot the Halifax coals; and my friend Mr. Binney has traced 
throughout the length of Lancashire several seams which are thus charac- 
terized, and which are invariably below the thick seams of the main coal- 
field. I have been greatly interested in hunting up the same group,—the 
well-known Aviculo-pecten papyraceus, Goniatites Listeri, Orthoceras, and 
Lingula —in Derbyshire, North Staffordshire, and in North Wales. 
Again, they occur very similarly in South Wales at Merthyr and Nant- 
y-glo, and further west in the Kilkenny coal-field. I have devoted, at in- 
tervals, several days to the search for them in this coal-field, but hitherto 
unsuccessfully ; and whilst their occurrence lends great force to the proba- 
bility of the original unity and the subterranean connection of most of 
our coal-fields, their apparent absence in the Durham and Cumberland 
lower coals appears to indicate a peculiar difference in the conditions of 
deposition. The identification of distant seams, and of low as compared — 
with high measures, appeared on this evidence very feasible; but Mr. 
Hull has not long since shown that caution is still needed, by announcing 
the occurrence of the same group in a higher seam in Lancashire. It is 
well known that the ironstone bands are among the most prolific sources 
of the objects of these studies, and I must, in conclusion, refer to the very 

, — ne SL oe | 

Oe eee et ale 



BRITISH ASSOCIATION MEETING AT NEWCASTLE. 369 

interesting lists and parallels of fossils prepared by Mr. Salter for the two 
last numbers of the ‘Iron Ores of Great Britain,’ in the memoirs of the 
Geological Survey. The rich stores obtained by zealous collectors in 
South Wales, and yielded by the productive strata of the Potteries’ coal- 
field, have been formed under his careful hands into a very valuable foun- 
dation, upon which I hope that we may soon see in course of erection a 
systematic and comparative natural history of the British coal-fields. 
On Coxe, Coat, anp Coat Minine 1n NorTtTHUMBERLAND AND Dor- 

HAM. By Messrs. Wood, J. Taylor, and J. Marley.—The Northern Insti- 
tute of Mining Engineers will publish this paper, with several illustrations. 
On tHE Fossit TEetTH or Horse rounp 1n Rep Cray at Srockton, 

By Mr. J. Hogg.—As many human bones had been dug up in the same 
field, it was supposed that a battle had been fought there, and that horses 
and riders had been interred together. 
Maenestan Limestone oF THE County or Durusm. By Messrs, 

Forster and J. Daglish.— As the magnesian limestone covered a conside- 
rable portion of the northern coal-field, its study was most interesting to 
those engaged in the mining operations of the district. This arose from 
its important bearing, not only in geological, but also in physical condi- 
tions. Of the latter, one of the most marked was the large quantity of 
water met with in shafts that had been sunk through the limestone for the 
urpose of winning the coal below. In all sinkings through magnesian 
imestone there were feeders of water, chiefly from gullets and fissures, 
and if the shaft were not drained the water rose to a point which generally 
remained constant. Although the line commenced at the sea-level, it nei- 
ther continued in this plane nor followed the line of stratification nor the 
undulations of the surface, but rose almost uniformly with the surface as 
it passed inland. At Seaton Pit it is 226 feet from the surface, and at 
Hetton, 34 miles directly west, it is 108 feet; and as the surface-level of 
the latter is 90 feet above that of the former, it follows that the line of sa- 
turation rises in this direction at the rate of 60 feet per mile. There is a 
curious anomaly in the case of North Seaton and Cambois Pits. The cir- 
cumstances which favour the remarkable accumulation of water in the 
limestone, and the rapidity with which it is drained off into pits sunk 
through it, is due to several causes, some of which are peculiar to this for- 
mation, and perhaps to this district. They are—lst. The arrangement of 
the beds of stratification ; 2nd. The contour of the country ; 3rd. The per- 
meability to water of this formation. The beds of stratification dip to- 
wards the sea at an angle somewhat more inclined than the surface of the 
ground, so that on this line of section the magnesian limestone crops out 
with a bold escarpment, about 3} miles inland from the sea, forming one 
of the most pleasing features in the landscape of the south-east portion of 
Durham. it; observer standing on the escarpment, and looking inland, 
would have an extended view over the wide expanse of flat country, which, 
owing to the softer character of the rocks of the coal-measures, always lies 
at its base, and ever running up into the limestone in deep bays or fiords, 
gives it the character of an ancient rugged coast-line. Seaward an entirely 
different aspect is presented, a series of undulating hills, intersected with 
many deeply-cut picturesque and beautiful ravines, which being low and 
sheltered are well wooded and clothed with a luxuriant foliage, The bold- 
ness of this escarpment is, no doubt, to a certain extent due to the soft na- 
ture of the “yellow sand” lying immediately below it; this sometimes 
reaching a thickness of 50 feet, extends over the flat base to a considerable 
extent beyond the limestone, and, being thoroughly pervious to water, 
forms a natural absorbent for all the drainage of the district round, which 
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is further increased by the numerous before-mentioned bays jutting into 
the limestone. In addition to this, over the country extending from the 
outburst of the limestone to the sea, the large fissures already spoken of 
as intersecting in all directions the limestone form so many channels of 
communication between the surface and the bed of “ yellow sand” down 
which the surface drainage, and even in some instances small streams, pass 
freely. It cannot therefore be wondered at that, when this formation is 
pierced by any shaft below the level of saturation, large volumes of water 
should be encountered ; and, although this may for the time increase the 
engineering difficulties, and frequently add much to the cost of winning 
coal through the limestone, it has at the same time its brighter points of 
view, affording, as it does, an inexhaustible supply of pure and agreeable 
water to the inhabitants residing on its surface. The large towns of South 
Shields and Sunderland are entirely supplied by water pumped at exten- 
sive works at Cleadon, Fulwell, and Humbledon Hill. The town of Sea- 
ham Harbour is also similarly supplied. The water is hard for domestic 
purposes, but delightfully clear and refreshing to the taste.” The general 
stratigraphical character of the magnesian limestone of the district was 
then entered upon. The next subject was the connection between the dis- 
location affecting the coal-measures and the magnesian limestone, this 
portion of the paper being illustrated by reference to a forty-feet upthrow 
fault, which passes through both the “Jane” and “ Caroline” shafts of the 
Eppleton Hetton Colliery. 

SKIDDAW-SLATE FossILs, AND HoRNBLENDIC GREENSTONES AND THEIR 
RELATIONS TO THE METAMORPHIC AND SiLuRIAN Rocks oF THE County 
oF Tyrone. By Professor Harkness. 
New Coat-Priants rrom Nova Scotia. By Dr. Dawson.—One of the 

plants, L. Acadianus, belonged to the genus Lepidophloios of Sternberg ; 
the other was an example of a type of Lepidodendron, very characteristic, 
in Nova Scotia, of the lower coal-measures associated with the lower ear- 
boniferous limestone. The author concluded that the original species of 
Sternberg, L. laricinum, was founded on the fragment of the bark of an 
old trunk, having the leaf-bases flattened, and hence described as scales. 
It was evidently, in short, closely allied to the specimen described. The 
genus Ulodendron was, he thought, identical with Lepidophloios, but ap- 
parently founded on specimens having the leaf-bases preserved, with the 
cone scars, but wanting vascular scars. It appeared to him that the ge- 
neric names Ulodendron, Lomatophloios, Leptoxylum, Pachyphleeus, and 
Bothrodendron should be abolished in favour of Lepidophloios, unless in- 
deed it should appear that any of these names had priority in date. The 
second plant described was the Lepidodendron corrugatum, which was 
one of the most abundant in the lower coal-measures of Nova Scotia and 
New Brunswick. The species was remarkable for its variability, and also 
for the dissimilar appearances of old stems and branches occasioned by the 
separation of the areoles in the growth of the bark, instead of the areoles 
themselves increasing in size, as in some other Lepidodendra. 

MopDELs ILLUSTRATING THE ConTortTions In Mica-Scuist anp Sate. 
By Mr. H. C. Sorby.—The models consisted simply of bands of india-rub- 
ber laid upon each other. In one, the alternate bands were covered with 
cloth, so as to deprive them of the elasticity possessed by pure india-rub-. 
ber. The object of the models was to show how various phenomena in 
nature have probably been caused by lateral or superincumbent pressure. 
Pressing each end of a model with a little force, Mr. Sorby easily produced 
a series of curves and undulations, the suggestions of which were at once 
appreciated by the Section. In the case of the model with the alternate 
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bands of varying flexure, the result was, of course, such as would be pro- 
duced by contortions of alternating strata. Another effect was gained by 
having one end of a model held tightly and leaving the other free, so that, 
according to the pressure used and the curvature produced, the loose ends 
overlapped each other. 
On a Deposit or SutpHur 1N Corfu. By Professor Ansted.—The 

island of Corfu and the other Ionian Islands, as well as the adjacent main- 
land of Greece, consist almost entirely of limestone. A chain of limestone 
mountains, ranging east and west, crosses the island of Corfu at its north- 
ern extremity, and as this is transverse to the general direction of the 
mountains on the mainland, and also to the geographical axis of the island, 
it may be regarded as a spur rather than a principal range. Crossing the 
pass of Pantaleone, a few miles beyond we come to the village of Spagus, 
the walls of which are built of gypsum. In the pieces of gypsum it is not 
rare to find yellow markings and patches of native sulphur. Leaving Spa- 
gus, a path leads by a deep ravine toa small quarry about a mile and a 
half to the north-west. Probably about a mile further beyond the ravine 
a small cutting presented a section about 8 or 10 feet high, and perhaps 
20 feet in length. Here simple quarrying operations had been carried on. 
From the surface to the bottom of the quarry there were bands of gypsum 
nearly horizontal, and between them, somewhat irregularly, bands of na- 
tive sulphur, varying in thickness from a quarter of an inch to an inch or 
more. There were also large masses of sulphur not continuous. All the 
gypsum gave forth a strong sulphurous odour when tapped with the hammer. 
rom this little opening he was told that five tons of sulphur had been re- 

moved and used in the neighbourhood for the vines. He was informed that 
below these seams there was another thicker, at somewhat greater depth, 
and that for a distance equivalent to five English miles towards the coast 
to the north and west, a similar deposit was known. | 

Porpuyritic Rock or CHarNnwoop Forest. By Professor Ansted.— 
The part of England referred to is a small district in the county of 
Leicester, east of the various other developments of igneous rock in 
England. The object of this paper was to show that the rocks, consisting 
of syenites, granites, and others of the appearance and character generally 
regarded as igneous, were really of the same date as the slates with which 
they seem to alternate. The area concerned is only eight miles in length 
‘and not more than five miles across; but within that space it contains a 
singular variety of the rocks usually called igneous. For the sake of con- 
venience the author called them porphyries, including all under that 
general name. ‘They all contain nearly the same mineral composition. 
The slates are found disturbed by an antichinal axis, and are turned round 
at the southern extremity ; but with that exception all dip in the same 
direction on both sides of the granites and syenites. There are also in 
many places very well marked alternations and passages by which the 
slates may be traced into granite. This perfect gradation is one of the 
geological characteristics of the district, and, combined with the extreme 
variety of rocks of the granitic kind, render the whole of Charnwood 
Forest typical in English geology. It is clear either that the slates were 

originally a continuous submarine deposit, of which certain parts have 
since become porphyries, or that the slates were formed from clay at suc- 
cessive intervals of time,—the time being long enough, and the change of 
level great enough, to admit of the conversion of clay into slate on each 
occasion, while each interval was also marked by the outpouring of igneous 
rock,—or else, that the slates were cracked in the plane of their bedding, 
and the granite thrust through without disturbing the dip. 
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These last two hypotheses are too little probable to require much con- 
sideration. On the whole, the author concludes that the theory of meta- 
morphism is that which will ultimately commend itself to geologists. 

The author disputed the propriety of attributing these slates and other 
rocks of Charnwood to the Cambrian period; all we knew was the fact of 
the great mass of them being clearly the result of some older condition of 
the earth. Professor Ansted concluded by pointing out that the existence 
of any fluid nucleus of the earth near the surface, or even within many 
hundred miles, is altogether contradicted by the latest physical investiga- 
tions; that the existence of a few good instances of passage-beds from slate 
to granite is sufficient proof of the possibility of that metamorphosism of 
which there are so many other indications, and that the study of one small 
typical district like the one in question is of itself more instructive and 
useful to the geologist than larger illustrations, though these also must be 
obtained before he can arrive at any general conclusion. 
THE Rocks oF THE Matvern Hits. By Mr. H. E. Holl.—The au- 

thor arrived at the following “ conclusions :”— 
1. That the metamorphic rocks of the Malverns are probably of Laurentian 

age. 2. That these Laurentian rocks were above the sea-level during the 
period of the deposition of the Cambrian system. 3. That previous to, or 
during the deposition of the Primoidal Zone, the range became depressed. 
4. That subsequently to this the range was again elevated, and continued 
so until after the deposition of the Lower Llandovery rocks. 5. That the 
Upper Llandovery beds were deposited during a period of depression, which 
depression continued until after the deposition of the Middle Devonian 
series; that portion of the range which is between the Wind’s Point and 
the Worcestershire Beacon having been the last to be depressed. 6. That 
subsequently to the Middle Devonian period the range again became ele- 
vated, and continued so during the deposition of the Upper Devonian beds, 
the carboniferous limestone and millstone grit. 7. That this was again 
followed by gradual depression, during which the coal-measures, the Per- 
mian system, the Trias and Lias, were deposited. 8. That the eruptions 
of trap-rock along the range of the Malverns belong to two distinct epochs, 
the one anterior, the other posterior to the deposition of the Upper Llan- 
dovery beds. 9. That the age of the faulting of the Upper Silurian and 
Devonian strata on the western flanks of the range, was after the close of 
the Middle Devonian period, and dependent on the upthrust of the erystal- 
line rocks which took place about that time; but that the age of the great 
em fault, on the eastern side of the range, was subsequent to that 
of the Lias. 

[Sir R. Murchison did not expect that he should live to see the day when these schists, 
and sandstones, and so forth, should be called Laurentian gneiss. He must protest, in 
the most energetic manner, against the application of this name to them.] 

TronsToNES IN THE West oF Enetanp. By Mr. C. Moore.—The 
paper described in detail the equivalents of the Cleveland Hill ironstones in 
the io of England, commencing at Lyme Regis, and extending to Yeovil 
and Bath. 

On THE OrGanic ConTENTS OF THE LEAD VEINS oF ALLENHEADS 
AND OTHER Leap VEINS oF YORKSHIRE. By Mr. C. Moore.—The author 
thought he need scarcely remark to those who are acquainted with mining 
operations that the contents of mineral veins are often as varied in their 
character as they well can be, in general being highly mineralized and 
dense, at other times varying from a conglomeratic infilling to materials 
more nearly approaching the sands, marls, and clays of stratified deposits. 
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A close examination of the latter shows that at whatever depth they may 
be found they give evidences of their having been derived, some, probably, 
from the denudation of older rocks which have been re-deposited with 
their organic contents in the then open fissures of the veins, others from 
younger deposits showing that the rocks in which the veins are found were 

‘ then either the bottom of the ocean or within its influence. That the de- 
posit in the veins was at times very slow is shown by some of the ‘clays 
being composed of as thin lamine as if they had been deposited in hori- 
zontal beds. On having the specimens of the material before one, nothing 
can look more unpromising to the eye of a Paleontologist. The most 
sanguine would scarcely expect that anything like an extensive fauna could 
be derived from them, and yet he had before him probably from 160 to 170 
species derived from carboniferous limestone veins alone. ‘The first step 
in their discovery is to wash the vein-stuff, floating away as much as pos- 
sible of the finer material ; in doing which from some of the mines you can- 
not but be struck with the great beauty and variety of the tints that are 
produced, the water being coloured by the different specimens from the 
most delicate French white to the densest black. In the sediment remain- 
ing after the washing, the organic remains are to be sought for. So abun- 
dant are they in some instances that half an ounce in weight has yielded 
as many as 156 specimens, whilst others still remain in the deposit. 
Numerous though the organic remains may be, it is not to be expected 
that they are to be found in every sample selected somewhat promiscuously 
from amine. ‘Those that are mineralized or crystallized may be at once 
set aside as barren. Below are given the number of samples examined, 
and those that are fossiliferous :— White Mines, Cumberland, seven samples, 
organisms in two; Grassington Mines, Skipton, fifteen samples, organisms 
in six; Alston Moor, eleven samples, organisms in five; Weardale, twenty- 
seven samples, organisms in thirteen; from Allenheads, eight samples. 
These being much mineralized, organic remains were found in three samples 
only ; but in six others that have been more recently sent and more care- 
fully selected, organic remains have been found in every instance. ‘The 
samples referred to above weighed from a pound to about an ounce. The 
lowest depth at the Allenhead Mines he had yet traced organisms is 678 
feet, but there appears no reason whatever for supposing that they may 
not be obtained from the lowest workings, provided favourable material 
for examination can be obtained. He would now take the Alston Moor 
Mines of Cumberland. In specimens from the Slaggy Burn, Copper 
Hazle, we have a deposit of the same mineralogical condition, and contain- 
ing precisely the same genera and species as those from Corrhaust, Wear- 
dale, and equally abundant. The same influences appear to have been at 
work at these points depositing a similar material with precisely the same 
organisms, and we thus have in effect what, if they had been found in a 
stratified bed, would be recognized as organic remains upon the same hori- 
zon. Returning again to the Yorkshire mines ; in the Grassington Mines of 
Shipton, in No. 1, he found fragments of bone or fish-scale, and No.4, which, 
before being washed, looked like a yellow brown marl, was wholly composed 
of encrinital stems. ‘This came from 330 feet from the surface. But the 
most abundant organisms, and perhaps the most interesting of all, come 
from the New Rake Veins. A sample, weighing when washed only half 
an ounce, is crowded with fossils. A very singular group of specimens 
occurs here, which have been called Conodonts by Pander, who considered 
they belonged to fishes, and divided them into thirteen genera of fifty-six 
species; but lately they have been examined by Dr. Harley, who, from 
their microscopic structure, thinks they belong to crustacea. Those pre- 
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senting the comb-like form of very minute fish jaws, he has called astaco- 
derma. A remarkable form, figured in a diagram exhibited by the author, 
was surrounded by serrated edges, and by one or two ridges in the middle, 
looking in the enlarged form as much like a rat-trap as anything he could 
compare them to, had never before been observed. It is interesting to ~ 
notice that hitherto these curious bodies have only been found in the Lud- 
low bone-bed and its foreign equivalents, but here we have them in the 
carboniferous limestone. ‘They are associated with numerous minute 
spine-like bodies, which appear to have a structure allied to that of fishes. 
There are teeth of small fishes, and univalves of different species. From 
these facts it appears to the author clear that all the carboniferous lime- 
stone veins, as far as he had been able to examine them, have been with- 
in reach of the ocean, at periods which would be indicated by their organic 
contents, obtaining their materials at one time from the denudation of 
older deposits, at others from the precipitation into them of much younger 
ones. The latter he stated to be the case with those of the Mendip and 
South Wales, whilst in Yorkshire the presence of Silurian conodonts 
would appear to imply the former. 

He had stated that identical organisms occur at certain depths at Alston 
Moor and Weardale, placing them probably on the same horizon. It 
might be a difficult matter for investigation, but he believed it possible, 
by a consideration of this question, that certain horizons in mines might 
be established, not so clearly, of course, as in stratified deposits, but such 
as might enable a mine-manager to know the position of veins relatively _ 
with mines in other neighbouring districts, and thus know whether he 
might, and at what distances, be passing into barren or paying ground. 
Further, he believed these investigations would assist to establish the fact 
that minerals are due, not to plutonic, but to the very opposite agency. 
THE Organic Remarns oF THE NortH StTarFoRDSHIRE COALFIELD. 

—Mr. Mullins read a report of a committee on the distribution of the or- 
ganic remains of the North Staffordshire coalfield. The report was a 
long and detailed description, and appended to it there were lists of fossils 
collected from sixty-eight distinct beds of coals and ironstones, or, inclu- 
ding subordinate beds, upwards of a hundred. The total number of species 
was stated at from seventy-five to eighty, and of about thirty-five genera. 
In the majority of beds, both of coal and ironstone, the upper surface con- 
tains a substance resembling a bone, and the scales, teeth, and other parts 
of fish, which have, beyond all doubt, been subjected to the action of water. 
This line is often extended into the body of the ironstone, but in no instance 
has it been known to penetrate the body of the coal. 

On THE CHRONOLOGICAL VALUE OF THE LoweER Triassic Rocks oF 
DervonsHiRE. By Mr. Wm. Pengelly, F.R.S.—The author stated that the 
red rocks of Devonshire were eminently detrital, consisting of conglome- 
rates, sandstones, and marls, and belong to the Bunter or Lower Trias. 
They occupy the whole of the country east of a line from Torbay to Por- 
lock, in West Somerset. The general dip is about 15} degrees in the di- 
rection N. and 443 degrees E. (true), so that, judging from this horizontal 
extension in this direction, their volume must be enormous. Having 
dwelt at some length on the proposition that the rate of sedimentation 
must be, on the whole, limited by that of the requisite previous denuda- 
tion, he proceeded to show that the amount of deposited matter is not ne- 
cessarily the measure of the denudation which has taken place, or of the 
time expended on it. Amongst other facts in this part of his paper, he 
noticed the occurrence of pebbles of Triassic sandstone in the Triassic con- 
glomerate, of denudational inequalities in the superior surfaces of beds at 
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various levels in the same vertical section, and of certain peculiar pheno- 
mena connected with the structure known as “ diagonal stratification ;” 
after which he proceeded to show that the conglomerates and sandstone, 
in every layer, afford evidence of their littoral origin, and of their having 
been deposited on a tidal strand undergoing slow subsidence; and con- 
cluded with a description of two systems of dykes of Triassic sandstone, 
one of which, having a north and south direction, invariably intersects 
the other, which runs nearly east and west. 

_ On THE Causes or EarTHquakEs AND Votcanic Ervrtions. By Mr. 
J. A. Davies.—The theory of the author was that these phenomena, gene- 
rally preceded by atmospheric alterations unusual in degree, were also 
connected with them, and, indeed, caused by them. He imagined that 
the matter of volcanic eruptions, which, or part of which, might be the in- 
terior surface of the earth’s crust rendered fluid by fusion, was constantly 
paeeeed against its solid parts by the repulsion of deeper-seated central 
eat, and that this pressure was balanced by the weight of the external 

atmosphere, the equilibrium being destroyed by the rarefaction or greater 
density of the air, combined with variations in the internal heat, and that 
thus these phenomena are produced. 

The Chairman, Professor Harkness, remarked that the writer did not appear to be 
aware of the most recent observations of the highest authorities on the subject, and 
before a definite conclusion could be arrived at concerning the influences of atmo- 
spheric pressure, it was necessary that a greater number of observations should be made 
than had been made by Mr. Davies. 

Tue Earty Conpitions or tHE Eartu, by the Rev. Mr. Brodie, who 
maintained the following propositions :—1. The greater heat of the tempe- 
rate and polar regions, in the earlier eras, cannot be accounted for on the 
supposition that the distribution of land and water was different from that 
which now exists. 2. The change which seems to have been produced on 
the metamorphic rocks was not caused by heat from within acting upon 
them while they were covered with a mass of superincumbent strata. 3. 
That we have no conclusive evidence that the temperature of the central 
part of the globe is higher than that of the surface. 4. That there is no 
evidence that the great mass of the earth has ever been in a fluid state. 
5. That all the phenomena hitherto observed may be satisfactorily ac- 
counted for, on the supposition that the earth was at some former time 
exposed to great external heat. The general inference which he would 
deduce from his observations was that in all speculations in regard to 
the physical condition of the earth in former epochs, it should ever be 

_ kept in mind that an increase of temperature implies an increase of atmo- 
spheric pressure, with all the effects on chemical combinations and animal 
and vegetable development which such an increase would produce. 
A Hetp to tae Ipentirication oF Fossit Bivatve Sues. By Mr. 

Harry Seeley.—Students well knew that genera were practically realities, 
and as such the geologist and the zoologist had to do with them. Between 
many groups intermediate forms could not be found. The question then 
arose—How many genera are known? ‘Their distinctive characters de- 
pended on the definition of a genus adopted. If it were merely a number 
of nearly-related species, then the descriptive characters would include 
those in all forms; but if it existed independently of the species being 
fundamental to them, then the specific characters could not enter into the 
description of the genus. Practically, the latter view, adopted in this 
paper, reduced the description to a sixth of the shortest customary lengths, 
whilst the distinction became clearer by pruning away much that was 
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common to other types. But even these characters were often needless] 
redundant, and several common to nearly allied groups might be cancelled. 
Having in this spirit examined an extensive series of lamellibranch shells, 
he found, in most cases, the hinge-characters among the more important 
residua; and shortly afterwards, whilst determining some casts of fossils 
in which the hinge-teeth were the only generic characters seen, it occurred 
to him to write the teeth down in formule like those used for the teeth of 
mammalia. Subsequent re-examination of specimens showed that in a 
large majority of cases these hinge-formule were almost the only charac- 
ters with which the student need be troubled. 

On THE PENNINE Fautt. By Mr. W. Bainbridge.—The Pennine fault 
in the Pennine chain, the backbone of England, commenced near Tindale 
Fell, in Cumberland, passed near Brough and Kirby Stephen, and near 
Kirby Lonsdale passed under the name of the Craven fault to the vale of 
the Wharfe, a distance of 130 miles. Professor Phillips had minutely de- 
scribed the Craven fault. The researches of Professor Sedgwick did not 
extend further north than Brough. The Craven and the Pennine faults 
were on a much grander scale than the Ninety Fathom Tynedale fault, 
for they had rent mountains asunder, and were, in fact, immense fractures 
or splits along a long line of stratification. The Pennine chain was ele- 
vated on an axis which is now represented by the line of fault, but the true 
axis would probably reach further westward, and in time past the chain 
would have been higher than it is now. The slope to the western sea 
might have been as extensive as that now existing to the German Ocean. 
The author traced the igneous rock for nearly twenty miles along tlie base 
of the carboniferous chain, showing it to be of varied form and elevation, 
spread out into fiat spaces, heaped up into lumpish hills, and rising to the 
skies in majestic graceful cones. The greenstone passed into slate of dif- 
fering hardness, and both were found indiscriminately along the line. 
There were no organic remains in either. The amorphous greenstone was 
a dull dark substance, often liable to decomposition, but often very com- 
pact. On the western side of Dufton Pike occurred beds of granite appa- 
rently in round or oval deposits, as also in the beck to the north, like that 
of Shap Fell. Smooth boulders of this granite and of basalt were dis- 
persed along the flanks of the chain northward. The granite on the Pike, 
and further south, contained mica. There were also veins or dykes across 
the line of greywacke, as at Gale, near Melmerby, containing felspar and 
Tale. There was no appearance of volcanic craters. Various conjectures 
might be hazarded as to the manner in which this mass of igneous matter 
was elected. The wonderful forms of Merton and Dufton Pike seemed to 
prove that they began and completed their full stature after the elevation 
of the chain, for as fabrics like these could not at any subsequent period 
have been submitted to any serious aqueous disturbance, they seemed to 
indicate separate volcanic rests. There was no evidence in any part of the 
line of any extreme violence of explosion, and these pikes would probably 
not have survived in their present integrity any such fits of power. Their 
sides and summits must have been broken, and their contents reduced to 
the chaos apparent in other portions of the line. The growth of cones 
would require longer periods of time than that of pikes. It might appear 
to some an extravagant idea that the pikes had been burning mountains 
with regular volcanic rents; but, like giant cones, they might, through a 
central channel, age after age, pour forth their masses of liquid matter, dif- 
fering in kind, but all successively hardening and consolidating the grow- 
ing mountains with one fiery garment laid on another, and that, further 
fastened by dykes and veins of interjected substances, as they appeared to 
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be, like the bones of a large skeleton, they might stand firm in their un- 
supported strength till the fires ceased to burn, and the cup was, for the 
last time, filled up to and beyond the brim. Some connection between 
the Pennine fault and the Ninety Fathom dyke had often been suggested. 
The caer was first seen at Cullercoats, on the Northumberland coast, 
about halfa mile north from the mouth of the river Tyne, where its effect 
was very conspicuous in throwing down the magnesian limestone, and the 
underlying strata, from 90 to 100 fathoms. As there was not a vestige of 
coal in the Pennine chain, its elevation and the crisis of the Pennine 
fault must have occurred either before the deposition of the coal or after 
the chain had been denuded of coal already deposited. But at the Tyne- 
dale fault, coal was thrown down from a considerable height. It could 
hardly, therefore, be doubted that coal once existed throughout the chain 
upon the millstone grit, and was washed off during the partial submer- 
gence of the chain. In that case it would follow that the Tynedale fault, 
occurring after the deposition of the magnesian limestone and before that 
of the New Red Sandstone, was older than the Pennine fault; and that 
the latter fault, with all its volcanic consequences, might have occurred 
within the same geological epochs, but after the effects produced by the 
Tynedale fault. This denudation of coal would, of course, imply an in- 
termediate subsidence of the mountain-limestone system, during which 
the coal of the chain, both north and south of its depression and burial 
along the line of the Tynedale fault, would be washed away. It did not 
follow that this subsidence should be excessive. There appeared to be 
direct evidence in the disturbed magnesian conglomerates near Brough, 
that the Pennine fault, which followed the final elevation of the chain, 
may have occurred after the dislocation of the magnesian limestone at 
Cullercoats. The existence of the Ingleton coal, which may, from causes 
operating on a limited tract, have escaped destruction, seemed to show 
that the Tynedale fault must have preceded the Pennine fault; but, 
after all that had been said, there was abundant scope for further observa. 
tions and reasoning on this difficult subject. 
Tae CumpBertanp Coatrietps anp New Rep Sanpstone. By Mr. 

M. Dunn.—In volume viii. of the Transactions of the Mining Institute 
of Newcastle is published a paper which the author had read on this 
subject. The bearing of his former paper was to show that the New Red 
Sandstone was traceable from St. Bees through the collieries of the whole 
line of coast and up to the vicinity of the village of Aspatria, where some 
new sinkings have recently been made by the representatives of the late 
Captain Harris in the New Red Sandstone, and short driftings have led 
directly into the main coalfield towards Bolton and the neighbouring 
mountain limestone. At the Ellenborough colliery the explorations have 
reached to the town of Maryport in the ten-quarter seam at the depth 
of 100 fathoms, and have there been suspended at troubled coal attended 
with very great thickening of the band with downcast troubles. Very 
much the same circumstances have attended the working of the Crosby 
colliery at the depth of 70 fathoms; a set of dykes and bad coal, about the 
same course as the margin of the Red Sandstone, terminating the profitable 
working of the ten-quarter seam. To the northward of the above line of 
explorations and down to the Solway, no operations in search of coal have 
been carried on, but sundry quarries have been worked, showing the Red 
Sandstone to be lying in regular strata, with a westerly dip similar to the 
coal-measures. From the above facts he had been led to form the idea 
that the Red Sandstone is but the superior strata of the coalfield, and that 
the neighbouring coal-seams will be found underneath ; and Judging from 

VOL. VI. ¥ 



378 -_ THE GEOLOGIST. 

the flatness of the country around Silloth Harbour, he had assumed that 
the bottom of the basin will exist in that quarter, for appearances of a 
coal-outcrop exist in the neighbourhood of the Criffle mountains in Kir- 
cudbright. In pursuance of this theory he assumed that the coalfield of 
Canobie is similarly circumstanced, for the Red Sandstone there crops out 
contiguous to the pits, and the nature of the various seams of coal simu- 
late closely upon those of Cumberland. Another corresponding fact at- 
tends the colliery of Kirkhouse, belonging to the Earl of Carlisle, although 
a portion of it also contains coals belonging to the limestone formation. 
He had compared the sandstone in the neighbourhood of Maryport with 
that upon Sir J. Graham’s property at Netherby, and found that they were 
identical,—that is, the upper portion ; the lower portion of the beds being of 
a much paler colour, and approximating towards the specimens of the ordi- 
nary coal sandstone. The deepest perforation which has yet been made 
in the New Red Sandstone was by Mr. Cockburn, papermaker, near We- 
therall, who bored in search of water, but failed in obtaining a supply. In 
a letter in August, 1862, he said the hole is standing 600 feet from the 
surface, 50 feet of clay and 550 feet of red rock, which experiment shows 
that the rock is remarkably free from water, and that the sinkings would 
in all probability be free from those expensive operations incurred else- 
where. But the most convincing argument as to his theory had been fur- 
nished by the Aspatria Colliery, belonging to the representatives of the 
late Captain Harris, a plan of which, with its connection with the Red 
Sandstone, was exhibited, showing that sinking took place in the Red 
Sandstone with a drifting into the main coalfield ; the belief of the ma- 
nagers was that their coal was thrown down and passed underneath the 
“said sandstones; all around the village and down to the Solway exhibitin 
nothing but red rock. Since he first promulgated these opinions he ha 
found that many persons in the district had come to the same conclusion, 
although certain geological objections have been started. However, he 
had resolved to submit the foregoing facts to be canvassed and determined 
by an association of gentlemen so well able to dispose of the subject, which 
is supposed to comprise one of the greatest fields of coal yet untouched, 
and which in future generations may uphold England’s greatness,—one 
which may not have been considered in Sir W. Armstrong’s able elucida- 
tion as to the duration of our northern coalfields. . 

On Gop in Wates. By Mr. T. A. Readwin. 
ARTIFICIALLY-PRODUCED QvuartziTEs.—Mr. A. Bryson exhibited spe- 

eimens produced experimentally, the object of which was to prove, from 
the fact that cavities in quartz could not be filled up at a higher tempera- 
ture than 94 degrees, that granite rock had not been formed at a high 
temperature. 

An architect present favoured this theory. He had seen repeatedly distinct water- 
lines in granite, and they might be seen outside the Euston Square Station, London. 
There was reason to believe that certain granites were of an aqueous origin. 

Tae Antiquity oF Man. By Professor Phillips—He said that one 
of the remarkable fruits of geological investigation was to invest almost 
eyery point of the earth’s surface with a new interest. The small French 
village of St. Acheul had long been remarkable for the school of Jesuits 
established there; but antiquarians had discovered that it was near a 
burial-ground of great antiquity. In the course of excavation there were 
discovered the graves of people far more ancient than any known to have 
been buried there.. Other memorials were also discovered, and on one 
he had obtained from the workmen he read the name of Constantius. 
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A stone coffin was found, and also an armlet, which had been placed 
on the arm of a buried person. When they looked in front of the great 
face of excavation and saw overhead the Jesuit College, the ancient 
cemetery, ‘and the Roman and pre-Koman graves, the question arose, 
“What could be the antiquity of the sand and gravel deposit at the 
lower level?” In Sir Charles Lyell’s recently-published volume the situ- 
ation was fully described. Concerning the deposits there was no difference 
of opinion; they were to be reckoned among the later deposits of geolo- 
gical time, and in the lower parts of these deposits a great number of in- 
teresting implements had been obtained. He described the deposits in 
detail, stating that freshwater and land shells were found in gravels and 
sands, and an argillaceous deposit over them. For the freshwater and 
land shells in the gravel it was not necessary to appeal to the action of the 
seas, which however was seen in the lower part of the level. There were, 
in different levels, cases of great agitation of water, comparative agitation, 
and comparative tranquillity. They might imagine a lacustrine deposit, 
against which there would be the objection that it would not produce 
gravel in such a form, it being twisted about in all ways, and that there 
ought to have been found lying parallel to the surface of the lake a great 
number of lacustrine shells ; such was not the case, and that explanation 
would not apply to the mixture of freshwater and land and amphibious 
shells. The more ordinary explanation was to suppose the action of a 
river which had changed its position, so that the flint-instruments found 
near the bottom might formerly have existed near the top. The arrange- 
ment of the sands was obviously of such a kind that they floated over the 
pebbles and covered all below. The whole question came finally to this, 
—Could they determine the age of the gravel beds? They could not 

‘escape the conviction that the flint-instruments were of the same age as 
the gravel beds. Upon the supposition of strata having been deposited 
by river action, the upper surface of the deposits would continually tend 
to become level, and would be so when the deposits were of an argillaceous 
nature. In this case the slope varied from 24 to 14 degrees. In order to 
account for the present condition of things, it would be necessary to sup- 
pose that the country had been disturbed, and that there had been an ele- 
vation affecting the valley of the Somme. On an examination of the loca- 
lity, they would speedily arrive at the impression that it was requisite to 
remember that there was no period of geological history from which it was 
safe to exclude a movement of the earth’s crust. The map of France 
showed the causes of the elevation. The rivers ran in parallel lines across 
the chalk, and it was impossible to separate the circumstance from the si- 
milar fact in this country where these phenomena had been discovered. 
As there was reason to think that the valley had been subject to upheaval, 
accepting the supposition, they would not be able to determine the ques- 
tion of age by the excavation of the river. If they followed the sugges- 
tion of Sir C. Lyell, and took their measure from Scandinavia, they might 
come to some determination as to time; but this was a case of a local dis- 
turbance of the earth’s crust, affecting certain lines of country in a given 
direction, and apparently ceasing beyond that. 
On tHE Drirt Beps at Munpestey, Norrotx. By Professor Phil. 

lips.—His remarks went to confirm some views which were of the greatest 
importance in reasoning with regard to the antiquity of mankind, and at 
the same time suggesting a mode of consideration which he hoped could 
be followed up. The district on the coast of Norfolk, where the cliffs were 
formed of glacial, postglacial, and preglacial deposits, had become famous 
through the investigations of Mr. Taylor. Some thirty years ago in 
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Yorkshire, below the boulder clay, there was found a quantity of flint and 
chalk gravel, which contained the bones of elephants, horses, and other 
creatures. Soon afterwards a similar discovery was made in Norfolk. 
Having described these deposits, the Professor said he was inclined to 
think they must not venture to apply to this country any argument drawn 
from Scandinavia. Each country must be studied for itself, and it was 
better to take each class of glacial deposits separately. He thought it 
was possible to account for these deposits by the introduction of the tide 
at different levels, and that it was not at all necessary to suppose that the 
coast had been disturbed in order to account for the level of the marine 
shells. He was inclined to think that all those mammaliferous strata 
should be put together as the deposit of one period. 
On THE ALLUVIAL ACCUMULATIONS IN THE VALLEYS OF THE SOMME 

anp Ovse. By Mr. R. A. Godwin-Austen. 
On tHE Discovery oF ELEPHANT AND OTHER MamMMAtian REMAINS 

1N OxForpDsHIRE. By Mr. G. E. Roberts.—A considerable number of ele- 
phant and other mammalian bones have recently been met with in a cut- 
ting upon a new line of railway passing through Thame, in Oxfordshire. 
They were taken from a coarse rubbly gravel, mixed with stiff clay, about 
13 feet from the surface. The section gives a surface-clay, lightish-yellow 
in colour and with a sandy bottom, 11 feet in thickness, lying upon gravel, 
the average thickness of which is 2 feet 6 inches, and which passes down- 
wards into a light coloured sand. About 10 feet down in the clay, a vase 
was found, of coarse earthenware, full of small bones, and just above the 
gravel another vase of coarse brown ware. The gravel extended linearly 
for 60 yards, and was slightly dome-shaped. Some of the bones have 
been submitted to Dr. Falconer, who has recognized Elephas primigenius 
of the Siberian type,—teeth and other remains rather abundant; Elephas © 
antiquus ; a large species of Bos ( primigenius? or priscus ?),—top of ra- 
dius, tibia, and horn core; many bones and teeth of EKguus caballus fos- 
silis, including a finely-preserved tibia of great size and a portion of 
another still larger ; and some good fragmentary specimens of the horns 
of Cervus elaphus. 
On THE HyproGrapuHy oF THE St. LAWRENCE AND THE GREAT LAKEs. 

By Dr. Hulburt.—The effects of frosts and thaws during the Canadian 
winters are very remarkable on the rivers, smaller lakes, and bays of the 
great lakes in the valley of the St. Lawrence. One example may be 
given. In the winter of 1861 the writer very carefully examined those 
effects upon Burlington Bay, at the head of Lake Ontario, The ice at the 
time was about 15 inches thick. Frequent thaws occur during the winter, 
at all of which the ice expands with the rise of temperature. With the 
return of the cold the ice again contracts, but the part which has been 
shoved upon the shore remains stationary, and the ice opens or cracks in 
parts over deep water. During twenty-four hours the ice had expanded 
6 feet over a distance of 2 miles, whilst it remained firm on the south side 
of the bay, carrying with it about 80 feet of a wharf, which broke at the 
centre, whilst some 80 feet nearer the shore remained firmly imbedded in 
the ice that had not yielded. Similar effects were produced in other places 
along the same shore, This expansion and contraction of the ice is sure 
to destroy all these bridges and wharves built upon piles and light spars in 
the lakes and rivers which freeze over; for the larger lakes remain open 
during the winter, The boulders of primitive rocks which thickly strew 
the valley of the St. Lawrence are found, on one shore of the smaller 
lakes and rivers, to have been carried by the action of the ice far away: 
from the water; and whilst those boulders often occur so abundantly on 
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one shore as to prevent the traveller landing, he is sure to find the other 
shore quite free from them.* 
Report oN THE CHEMICAL AND Minerat CoMPposiITION OF THE 

GRANITES AND AassociaTED Rocks or Donecat. By a Committee, con- 
sisting of Mr. Scott, Sir R. Griffith, and Professor Haughton.—The first 
cad of the report contained a general description of the geological 
eatures of the county Donegal, with an account of the different facts 
observed by the members of the committee during their various tours in 
the county. It stated that in many particulars the non-granite rocks 
of the county Donegal resembled those which are described by Mr. Mac- 
farlane as characterizing the Huronian series of Canada and its Norwegian 
equivalent the Tellemarken Quartz formation of Naumann, and the views 
ut forward were supported by quotations from Mr. Macfarlane’s papers 

in the ‘Canadian Naturalist and Geologist’ for 1862, from the Reports of 
_ the Geological Survey of Canada, and from Keilhau’s ‘Gea Norwegica.’ 
One of the points on which considerable stress was laid by the authors of 
the report was the occurrence of “a chalcedonic conglomerate, of which 
the cement is micaceous and the pebbles are mainly siliceous of the chal- 
cedonic variety, but consist also of pieces of the mica-schist itself, and 
Sometimes also of feldspar.” This rock is an extremely characteristic 
feature of the north-east of the county Donegal, and may perhaps be 
found to be present in a corresponding position in Scotland, as it would 
appear that conglomerates of a similar nature have been observed by Sir 

. Griffith at Anie, in the neighbourhood of Callander, and by Professor 
Haughton at the summit level of the Crinan canal. The igneous rocks, 
which are very abundant in the county, were found to be regularly inter- 
stratified with the grits seen in Limshowan, while in the south of the county 
rocks of a similar constitution were found to be intrusive. Analyses of 
both varieties were given in the Report. The coarse-grained varieties of 
these rocks were all termed by the authors syenites, as they class under 
the generic term syenites all rocks which consist mainly of a; hornblendic 
Mineral associated with a feldspar, and with a quartz or mica, or both. 
This term includes diorite and other rocks whose nomenclature seems at 
et to be not quite fixed, as the names are used in different senses by 
different authors. Limestone was found in considerable abundance ; no 
fossils have been discovered in it, and it passes into crystalline marble in 
the neighbourhood of the granite. As to the granite itself, it contains 
the two feldspars orthoclase and oligoclase, with black mica, quartz, and 
almost universally small crystals of sphene. In some varieties of the rock 
it is so abundant as to induce the authors of the report to term it sphenic 
granite. This mineral has been long known to exist in the granite of 
parts of Scotland, and it is also found in that of Galway. Evidence was 
adduced to show the gneissose character of the granite when seen in the 
field, and its passage by insensible gradation into gneiss and mica-schist 
in a manner precisely similar to that described by Keilhau as having been 

- observed by lim in Norway. In addition to this fact, attention has been 
drawn to the stratified nature of the granite, and to the occurrence of 
gneiss and of limestone in several localities within its area. In such cases 
the limestone is extremely rich in minerals, and is generally accompanied 

by a peculiar rock, called by the authors “‘ sphene rock,” which consists of 
orthoclase, quartz, and pyroxene, with sphene in extreme abundance ; and 
@ quotation was made from the Canadian reports before referred to, to 
show that a similar connection of these rocks had been observed in Ca- 

* See also for the subject, ‘ Geologist,’ vol. i. p. 539 (1858). 
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nada. The report did not contain any statements relative to the age of 
the rocks of Donegal, but it expressed a hope that the labours of the 
Geological Survey of Ireland in Connaught and of the Survey of Scotland 
would shortly afford data on which sound reasoning as to the age of the 
Donegal rocks might be based. The chemical constitution of the granites, 
syenites, and the included minerals, was then discussed. Most of the 
analyses have already been brought before the Geological Society of Lon- 
don, and published in volume xviii. of the Quarterly Journal. In addi-| 
tion to these, two analyses of Scotch granites were given, one from Stron- 
tian and the other from Tobermory, which had been selected owing to their 
similarity to some of the Donegal granites. The report concluded with 
an important investigation into the mineralogical constitution of the gra- 
nites, which was furnished by Professor Haughton. Only the results of 
the calculation were laid before the Association. 

It will be seen from the paper which has been already printed (Quart. 
Journ. vol. xviii. p. 403), that there are four equations to determine four 
unknown quantities, namely, the quartz, orthoclase, oligoclase, and black 
mica, which are assumed to compose the granites in which they are ac- 
tually present, and whose composition is taken exclusively from the ana- 
lyses of specimens obtained in the district under examination. From the 
coefficients of the four equations, which may be at once reduced to three 
by elimination of the quartz, ten constants are obtained, by the use of 
which the percentages are at once found. The application of this method 
of calculation to the seventeen analyses of granite and granite rocks, 
which are given in the report. leads to results which are unexpected. 
Nine of the granites give negative values to some one or more of the un- 
known quantities, and therefore cannot consist of the four minerals above 
mentioned. The remaining eight give positive values, and therefore may 
consist of these minerals. On applying to these eight granites further 
tests furnished by equations relating to the different protoxide bases, it is 
found that not a single one satisfies all the conditions exactly ; however, 
the degree of approximation between the calculated and observed per- 
centages of the constituents is very close, as was shown by an example. 
From this result it follows that not a single granite of those which were 
examined can be represented by four minerals having the precise compo- 
sition given in the report, although nearly one-half of them might be re- 
pevunhet by minerals having the same oxygen ratios as those assumed. 

ence the authors would conclude that, as has been suggested by many 
petrologists, it is unsafe to draw conclusions as to the mineralogical com- 
position of a rock like granite from the analysis of minerals picked out of 
veins and other coarse-grained portions of the rock, and that itis @ fortiora 
more unsafe to apply to the case of any granite analysis of foreign 
specimens of minerals, which have never been proved to exist in the dis- 
trict in which the granite occurs. The actual specimens which have been 
analysed are deposited in the museum of Trinity College, Dublin, and a 
duplicate series in that of the Royal Dublin Society. A catalogue of the 
mineral localities of Donegal was appended to the report. Upwards of 
sixty species have been observed. 

Report of THE SHeizaNnD DrepGina CoMMITTEE IN ITs GEOLOGI- 
cat Beartnes. By Mr. J. Gwyn Jeffreys.—The paper had been pre- 
viously read in the Zoological Section. 
On THE ORIGIN.OF THE JoINTED Prismatic SrrucTURE IN Basatts” 

AND OTHER Ienzous Rocks. By Professor James Thompson.—The Profes- 
sor’s belief was that shrinkage was the cause of fracture and columnar struc- 
ture, and that a peculiar tension starting from a central line was the cause 
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of the very curious joint-structure, which was nowhere better exhibited 
than at the Giant’s Causeway. 

On THE Bivatvep Entomostraca oF THE CARBONIFEROUS STRATA 
or Great Britain anp Inetanp. By Professor Rupert Jones. 

Fosstz Fisuzes From THE Permian Limestone. By Mr. J. W. 
Kirkby.—The object of the paper was to record the discovery of fish- 
remains in the Upper Magnesian limestone of the Permian formation, the 
discovery being of interest, especially on account of the remains having 
been found at a horizon considerably higher in the Permian series than any 
vertebrate remains had been previously known to occur. The fossils were 
first noticed in August, 1861, in a newly-opened quarry belonging to Sir 
Hedworth Williamson, at Fulwell, a mile and a half to the north of Sun- 
derland. Most of them are found in one bed or zone of beds of limestone, 
therenevertheless being several instances of their occurrence both above and 
below. The same fish-bed appeared to extend considerably to the north- 
east, a portion of a small fish having been obtained from Marsden Bay. 
The fossils were almost invariably perfect individuals. Fully nine-tenths 
of the specimens found belonged to a single species of Paleoniscus. The 
remainder belonged probably to two, or probably to three, species of the 
same genus and to a species of Acrolepis. The Paleonisci were small, the 
largest being but little over 4 inches in length. The Acrolepis seemed to 
have attained a length of 12 inches. Associated with the fish-remains 

_ there occurred rarely fragments of plants. These, though imperfect, ap- 
_ peared to be referable to three species ; one a Calamite, another a Caulerpa, 
and the third was a large reed-like form, whose generic relations were at 
present difficult to determine. These were the only fossils that had been 
met with along with the fish. These fish-bearing strata were 150 feet 
from the top of the upper limestone. The discovery carried the Permian 
vertebrate from the lower beds of the Durham series high into the upper, 
and near enough to the Trias to give to their occurrence perhaps more than 

usual interest. 

Mr. Howse suggested that as the Paleoniscus was a freshwater fish, and the mag- 
nesian limestone not a freshwater formation, the plants had been drifted with the fish 
into the sea, and both deposited together in the limestone. 

Swepisu Fosstrs.—Mr. J. G. Jeffreys gave a list of the Upper Ter- 
tiary fossils of Uddewalla, in Sweden. 

On tHE Upper Tertiary Srrata oF THE Bonvustan District. By 
Dr. A. W. Malm.—This was another contribution from Sweden. It had 
been accompanied by a slab, which, unfortunately, excited the suspicions 
of the Customs’ officers, who, suspecting perhaps the concealment of 
brandy or cigars, or concluding that the slab was rubbish, had broken it up 
and destroyed it. 

The President, Mr. Warington Smyth, remarked that observation was now establishing, 
beyond the possibility of a doubt, that certain portions of the north of Europe were now 
being elevated at a slow, still, comparatively speakiug, rapid rate above the level of the 
sea, and also that we had in our country, especially in Wales, most conclusive evidence 
that the land had been elevated to an enormous height within a comparatively recent 
period. Dr. Malm had shown that there had been almost magical transformation in 
Sweden ; but nearer home we might find the same class of phenomena. He had uow 
to call attention to a most extraordinary depression between Durham and the south of 
the Tyne. A paper to be read showed that at a recent period, comparatively speaking, 
there had been a channel of considerable depth between Durham and a point above the 
High Level Bridge. The subject was of much importance to the coal trade, and it had 
excited great interest among viewers and miners generally. 
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A WasH or Drirr THROUGH THE COALFIELDS OF DurHam. By | 
Messrs. N. Wood and E. F. Boyd.—The course of an ancient river, to 
which the paper related, differed from the courses of the ‘Tyne and of the 
Wear. It passed almost in a direct line from Durham to the river Tyne 
at Newcastle. It was 93 feet below the present level of the Wear, and 
140 feet below the level of the foundations of the High Level Bridge, 
which were 30 feet below the bottom of the river. Having, in the prose- 
cution of their professional duties, had many opportunities of collecting 
information of the particulars of the thicknesses of the covering of gravel, 
sand, and clay spread over the surface of the coalfield of Durham more parti- 
cularly, in various situations and under different circumstances, and having 
had frequent opportunities of observing the effect of the abrasion of the — 
mineral strata of the districts, and especially of a particular wash or drift 
in the coalfield of Durham which has denuded a considerable portion of 
the coal-measures, the authors laid before the Association the results of 
their experience. Premising that such a wash or drift can be traced 
through the coalfield from the vicinity of the city of Durham to the 
river Tyne at Newcastle, traversing a portion of the valley of the Wear, 
passing Chester-le-Street, and following the valley of the river Team, and 
terminating at the river Tyne, their communication consisted of a plan 
of the district in question, and a series of sections showing the line of the 
wash and the depth to which it extends, with various other particulars. 
An examination of the different cross sections, particularly those nearest 
to the river Tyne, will encourage the idea that the deepest portion of the 
denudation was by the eastern side, and that the edges of the strata 
nearest to that side are more upright and abrupt. No trace of shells 
whatever has been found in any part of its course, nor of bones or animal 
remains. The pieces of shale which were observed entire and resting on 
edge against the eastern side, as if recently broken from their stratified 
bed, contained on examination the usual ferns and plants of the Carboni- 
ferous series; all the stones and pebbles in having their edges entirely re- 
moved and rendered smooth, particularly those of harder character, bore 
evidence of long exposure to the abrading influence of water in motion, 
and whenever the bottom on which the diluvium rests was exposed, there 
are unmistakable evidences that the water which carried the débris was in 
motion and of great power. At the sinking of the Ouston pit, the first solid 
strata met with after sinking through the 23} fathoms of clay and sand 
was a strong freestone, the upper surface of which was furrowed with rough 
and scored outlines and polished, as may be noticed in the exposed bed of 
a mountain-torrent passing over a strong rock. The edges of the coal- 
seams adjoining the denudation, as the Hutton seam by Harbour House 
and Frankland, and the main coal-seam at Urpeth, were worn and rounded 
off in some instances where the upper portion of the seam having been 
tender had given way to the abrading action, whilst portions of that 
nearer the floor remained,*the intervening parts being filled up with clay 
and boulders and broken pieces of coal. The contemplation of this re- 
markable deposit suggests to the authors considerations of the followin 
character :—1. The extent and cause of opposition which the dislonlgad 
waters of the ocean met with in their progress to their ultimate sea-level. 
If the magnesian limestone hills of Boldon, Pensher, Houghton, Pitting- 
ton, and Quarrington (superimposed over the coal-measures), formed as 
decided a barrier as they now presént. 2. The quantity of débris with 
which they were charged, and the opportunity thus afforded them of de- 
positing these by the action of gravitation, exercised during the above op- 
position met with, until the silting process was completed up to the level 
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at which the waters of Tyne and Wear now run over its surface. 3. As 
rior to this silting process the waters which caused the denudation must 
ave been in motion at a point at a depth of 140 feet below the present 

level of the ocean, is it unreasonable to suppose that the whole length of 
the valley in which it occurs was once at a higher level than that at which 
it now exists? 4. When the deep areas thus depressed and excavated 
were sufficiently silted up, the flow of waters, the produce of drainage 
and springs in higher grounds, would flow off at the easiest level to the 
sea by the present course of the rivers Tyne and Wear, the diversion in 
favour of the latter being possibly induced by the subsidence of so large 
a thickness of coal strata as occurs at Monkwearmouth, being here not 
less than 2500 feet in depth, and composed extensively of argillaceous 
shales, which are known to contract considerably in drying after being in 
a moist condition. 
Prrmtan Rocks or THE NortH-west oF ENGLAND. By Sir Roderick 

Murchison.—The author described the Permian rocks as the newest pa- 
lxozoic deposits forming a natural group, characterized by community of 
animal and vegetable forms in various parts of Europe ; and until he pro- 
posed the term Permian, this group had no collective name. In the east 
of England there was no perceptible deposit that could be classed with 
the Permian. In the north-west, particularly at St. Bees’ Head and in 
the valleys leading from the river Eden to the Pennine range, there was a 

remarkable display of rocks, sandstones, and conglomerates, which were 
linked indissolubly and conformably with the magnesian limestones. The 
lower portion of the deposit, over a very large portion of England, was 
formerly called the Lower Red Sandstone. All these deposits had been, 
in the first instance, admirably described by Professor Sedgwick, whose 
description had been the foundation of all our knowledge on this subject. 
His reason for proposing this simple name was that he found on the Con- 
tinent the representatives of the formation spread over a country twice 
as large as France ; and when the same community of character was found 
in this country, our geologists adopted the name. He had asserted that 
in Germany there was a great overlying sandstone superposed on the 
magnesian limestone which formed the upper part of the group, and he 
showed, in all sections that were typical, that this mass of sandstone went 
with the magnesian limestone, and was. completely separated from the 
Triassic deposits which were named the New Red Sandstones. This con- 
clusion was steadily contested by many German authorities, who did not 
like to part with any portion of their Bunter Sandstein or to accord any 
part of it to his Permian group. Amongst those who opposed this view 
was Dr. Geinitz, who had endeavoured to show that it was a dual deposit 
and not a triad deposit, and he now ealled it Dias. Against that he (Sir 
Roderick) had entered his protest. The labours of Mr. Binney, followed 
_by those of Professor Harkness, had, confirmed by his own survey of the 
rocks, proved that in reality the west side of England offered the most 
complete confirmation that could be given of the tripartite arrangement 
of the Permian group, and completely fortified him in the opinion that 
the Germans were wrong and that he was right. A detailed exami- 
nation of the rocks, which he had been looking at with Professor Hark- 
ness, had led him to the conviction that if you ascend any one of the 
little groups, particularly the Hilton group, from the vale of Eden, up to 
the great Pennine fault, you will find a succession of conglomerate beds 
overlying the enormous mass of the lower portion of this great group. 
The details had been explained by Professor Harkness, whose observa- 
tions he confirmed. He called attention to the value of them in reference 
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to certain beds of plants which were absolutely Permian plants. Above 
the limestone and conglomerate came a series of clays or shales asso- 
ciated with the sandstone. They passed conformably, without any break 
whatever, into the Upper Sandstone. He wassure Mr. Binney would sus- 
tain all he had said in reference to this group being a great paleozoie 
Trias. He did not like the words Dias and Trias, because in England we 
had no Trias; there was no central member of the system ; the name was 
given to that superior formation by a German geologist because the divi- 
sion was clear in his part of his country. It was not so, however, in other 
parts; and no general name ought to be given from the divisions of rocks 
happening in any one country. St. Bees’ Fendi exhibited a small and most 
instructive portion of the roth-todte-liegende of the Germans, or the 
Lower Red Sandstone of English geologists. The conglomerates which 
were deposited unconformably on the summit, called sandstones in that 
country, were eroded in a most irregular manner, and the breccia en- 
tered into all the sinuosities, showing in that part a complete physical 
break between the coal, the sandstones, and the superjacent Permian 
rocks. This was an important point, because an eminent German geolo- 
gist had endeavoured to class this roth-todte-liegende with the coal-depo- 
sit. St. Bees’ Head was an instance of the total separation of the carboni- 
ferous formation and the beginning of a new series of things in these 
breccia, gravel andsand. Immediately upon this breccia, the representa- 
tive of the yellow sandstones, which underlie the magnesian limestone to 
the west, comes clearly and unequivocally the magnesian limestone, filled 
with such fossils as would be found at Sunderland and along the Hartle- 
pool coast. There they had, then, magnesian limestone distinctly resting 
on this lower breccia, and superposed and passing upwards, without the 
slightest break in the argillaceous beds, into the sandstones. He would 
say a word on a point of importance to gentlemen living in mining dis- 
tricts. In Germany this deposit would not have been known so well had 
there not existed under it a certain thin band called kupfer-schiefer, which, 
though thin, was in that part of Germany explored most pertinaciously. 
In this country the roth-todte-liegende afforded no mineral substance, and 
we had been hitherto unacquainted with the value of a deposit to which 
he would now call attention. It was the most important mineral deposit 
that had ever been discovered in the north-west of England, and it was 
enriching the people to an incredible extent. He referred to the hema- 
tite deposits in the cavities of the mountain-limestone. It had often been 
asked,—T'o what age are we to attribute this enormous infilling with this 
hematite ironstone? There were some who had attributed it to Tertiary 
periods. Professor Phillips was the first who made the suggestion that it 
was probably connected with the very series of deposits to which he now 
called attention. He had said that at the bottom of this series was this 
great accumulation of breccia. It was distinctly seen as forming the bot- 
tom parts of it in many parts of Furness. The hematite had been fre- 
quently worked out by old workmen from the cavities under the breccia. 
This discovery enriched his Permian group, and it showed that that period 
of the earth, so remarkable in Germany for the up-pouring of porphyry, 
and the great change which took place in the earth’s condition after the 
formation of coal, enriched the Permian system by the formation of a de- 
posit of the richest and most valuable mineral in the British Isles. 

_ Mr. Kirkby said the Permian system was as entirely connected with the mountain- 
limestone and with the carboniferous system, as the Cambrian was with the Silurian. 

Own a Fosstz Sanamanper. By Dr. Geinitz, of Dresden.—An inter- 
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esting fossil had been found in the Lower Permian or Dyas of Dr. Gei- 
nitz, in the neighbourhood of Braunan, north-east of Bohemia, by Dr. 
Bernent. It was found some years ago in a slab of grey marl slate, be- 
longing to the Lower Roth-liegende, not to the Kupfer-schiefer. Captain 
Ibbetson had proved the relation of this class of fossils with the living siren 
(Lacertina) of North Carolina, so that he was persuaded he had in the fossil 
an old and gigantic siren or salamander, whose dimensions exceeded those 
of the living species about ten times. There were preserved three and a 
half vertebre, with a part of the skin, and the name proposed was Paleo- 
siren Bernenti. 

THe Sanpstone oF THE Nortu-East or Scottanp. By Professor 
Harkness. 
On Rocx-Satt at Mippiesprover. By Mr. John Marley.—The 

paper was a sketch of the discovery of rock-salt at Middlesbro’. Messrs. 
Bolekow and Vaughan, who have proved this salt, were the first to com- 
mence ironworks at Middlesbro’ some twenty-three years ago ; also, were 
the first to make the practical application of the discovery of the Cleve- 
land ironstone fifteen years ago, and opened their Eston ironstone mines, 
near Middlesbro’, thirteen years ago, ae since then vended about six 
million tons of ironstone therefrom. In 1863 they have the honour of the 
discovery of salt in that district. The requirement of fresh water by 
Messrs. Bolckow and Vaughan, in connection with their ironworks at 
Middlesbro’, being large, they commenced, about four years ago, to sink 
awell. The shaft was carried to a depth of 180 feet; and owing to the 
top feeders being in connection with the flow of the tide in the river Tees, 
and consequently brackish, they were tubbed back with metal tubbing, 
and others being freshwater feeders were also tubbed back, but arranged 
with sluices so as to be available when required. The supply of fresh 
water not being considered sufficient, a very large bore-hole was com- 
menced, about a year ago, from the bottom of the shaft, at the depth 
stated, under the direction of Mr. Homersham, C.E., of London, and, with 
the boring machinery of Messrs. Mather and Platt, of the Salford Iron- 
works, Manchester, worked by steam and flat wire-rope, a bore of 18 
inches diameter has been put down to the present extreme depth of 1306 
feet. In going through the Red Sandstone, the maximum rate attained 
was 13 feet in thirteen hours’ shift, 7.e. 1 foot per hour; and even when 
upwards of 1100 feet deep, a rate of 3} feet per a hours, or 3 inches 
per hour, has been attained. The details of the nature of the strata bored 
through is given in the sections, and belong to the Upper New Red Sand- 
stone or Trias formation, the same as the rock-salt deposits of Cheshire. 

_ The rock-salt was first pierced at a depth of 1206 feet, and the bottom 1s 
not yet proved, but is already 100 feet into it. The pom and quality 
of the brine has not yet been fully tested, but the author had received the 
following analysis :— , 

Chloride of Sodium . .. , . . . 96°63 per cent. 
sulpaate Gf Time 2 . we « « sl le 8O9C—=~ 
Sulphate of Magnesia. . . . - ~ 0°08  ,, 
sulphate ot Seda 2 oe le Ce «(210 C=, 
Pe ee ihr 5 ww ONG 5 

| moetge Gi lvOm s+ os.) «* »7 » oss trace, 
Mime eh gt ot ww os COAG; 

100-00 

The extent or area of this deposit it is not yet possible to estimate. On 
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the north we have, at Castle Eden Colliery, the coal-measures overlaid by 
the Permian; and at Oughton Colliery, nearer to the Tees, the Trias has 
been bored into some 500 feet; the Hutton coal-seam, at Castle Eden 
Colliery, being some 750 feet below the sea- -level, and the salt at Mid- 
dlesbro’ about 1250 feet ; on the south side of the Tees the Lower Lias 
puts on and is capped by the Upper Lias and Oolitic strata—these strata 
dipping both to the south and north from the Tees. The following is an 
account of the strata sunk and bored through :— 

- Made ground (slag, chalk, vie 
. Dry slime or river mud. . pis 
. Sand with water 
. Hard clay (dry) ott 
Red sand with a little water 

. Loomy sand with a little water 
- Hard clay (dry) . . . SER Fe 
. Rock, mixed with clay and water Sp Pate i HR nae’ 
- Rock, mixed with clay (dry) . . ... © 

10. Rock, mixed with gypsum (ary) i ; 
11. Gypsum with water . 
12. Red sandstone with small veins of ¢ gypoum and water 
13. Gypsum rock (dry) ; Se ee oh 
14. Brown ‘shale with water. "20. 4 64 25. oS 
15. Red sandstone . 
16. Do. with small veins of gypsum and water 
17. Blue poststone with water at bottom . 
18. Red sandstone with water : 

i. ee 

WOWOSHOOHOHWOOHHEED KP WOR OD OF STW WH sb BD ~ OCD SoCo SOCOSC OOOO OOOCCSCSOSs | | 
Bottom of ane vip ait ale reed Coe 

19. Redstone . . Pee a eee 
20. Red and white ee ey ok Sa! iy ee es 

we 621. Red sandstone oy 6) ue) ot a Be ee eee 
22. Do. and clay . 0 he bes ie ee 
to. ei Sane. ate. Dae te eee eee 
24. Do. and id d oa eee 
25. Do. : : 
26. Strong clay . - 
27. Red sandstone and clay . 
28. Do. . 3 TAL, 2 
29. Do. and clay : 
30. Do. with a vein ax lee ‘took re ep al 1005 aks 
31. Red and blue sandstone . ahd ech ange 
32. Red sandstone . d 
33. Do. and thin veins of gypsum srerley eb i 
34. Do. do. 5 adsl tia 
35. Red sandstone, blue clay, and gypsum . Ae: 
36. Do. with veins of ‘Sypsum ; : 
37. Gypsum ; : 
38. White stone 
39. Limestone . ‘elles Sa ee 
40. Bilee rock Of .¢< ni. s+ i bya 2 eee 
41. Blueclay . . 0). wl Pastas 3 Np era 
42. Hard blue and red vook 2 : 
43. White stone . . ee e's P 
44. Dark red rock. . . 4 A 
45. Dark red rock, rather salt f 
46. Salt rock, rather dark (1) ia ie 
47. Do. vouy’dark °<(2)/s: ui 21 sivata aie te 

. 

. . . . . 

eo 

_ EPORCKrOMOrFKBOORKFFK DO 

SCwooccccccceo 

_ 
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Sepa rece verte, Gye... «et ee ee O B SE 
49. Do. Palpem Hen (Oy) ai. te tis Oe) acon ew fy BOA 
50. Do. very light (5) ‘ ’ fat 
51. Do. rather light (6) Lt) Bs tO 

Total depth up to and with Saturday, 29th of August, 
1863 . . ay 4 0 

The six items — 100 fect of salt (but not yet 
through) equal to 1306 feet. 

Mr. Marley thought it premature to speculate upon the beneficial effects 
of the discovery, or as to its bearing upon the possibility of there being 
coal under the Lias in Cleveland. 

Mr, Pattinson, analytical chemist, said that the importance of the discovery of this 
rock-salt at Middlesbro’ would be appreciated when it was stated that the Newcastle 
district consumed annually 100,000 tons of salt, which was chiefly obtained from the 
Cheshire district. The alkali manufactures of this country existed in two districts— 
those of Lancashire and the Tyne. The manufacturers of Lancashire had a great ad- 
vantage in the Cheshire salt being so near at hand; but this discovery at Middlesbro’ 
would give the Tyne manufacturers a decided advantage. Another advantage would 
also be gained. here was a large quantity of heat wasted at present: one-third of the 
coal was wasted in producing coke, and in the iron manufacture a large quantity of 
heat was wasted in the blast, puddling, and other furnaces; and great economy might 
be effected by evaporating the brine, which he hoped would be pumped from this bed of 
rock-salt. It would be an excellent method of economizing the waste heat from coke- 
ovens, the loss of which had been so long lamented by every one anxious about the coal 
of the district. 

Ow some Rematns or Borurio.epis FRoM THE Upper Devonian 
Sanpstongs or Exern. By Mr. G. E. Roberts.—The genus was instituted 
in 1840 for the reception of fossil remains evidently belonging to a large 
Dendrodic Celocanth allied to the Asterolepis. Although the sha 
and arrangement of the dorsal scutes of this great fish were tolerably wel 
known from the abundance of specimens collected in Russia and Scotland, 

the plates covering the head have not hitherto been found, save in frag- 
“ments too insignificant for determination. The author had obtained, 
during a recent visit to Scotland, some of the missing data. They con- 
sisted of two large and nearly perfect casts of the cranial buckler from the 

Upper Devonian Sandstones of Newton, by Elgin, for the loan of which 
he was indebted to Dr. Taylor, of that town; three considerable portions 
of the thick enamelled head-plates from the same locality, belonging to 

the Elgin Museum; a cast of a portion of a hyoid bone from the collec- 
tion of the Rey. Dr. Gordon; three casts of opercular and mastoid bones 
from the yellow grits of Alves, and three portions of head-plates from the 
same locality, preserved under slightly different conditions to the speci- 
mens from the Newton zone, both lent by Mr. Smith, of Inverness. In 
1836, Dr. Malcomson, of Elgin, called attention to fish-remains in a cal- 
ciferous conglomerate discovered by the Rev. Dr. Gordon, of Binnie, 
and assigned a stratigraphical position to them, which the recent labours 
of Professor Harkness have verified. The author accompanied that gen- 
tleman to the quarries which gave the deciding data, and he placed the 
grey and yellow sandstone grit of Newton and Alves immediately beneath 
the fossiliferous sandstones of Scat crag. Upon these latter beds lie the 
Holoptychius yielding sandstones of Bishop’s Mill, covered in turn by 
pebbly beds and the famous sandstone of Lossiemouth, which contains 
the Stagonolepis. The whole series he regarded as true Upper Devonian. 
After detailed description of the head, the author remarked that Bothrio- 
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lepis had been presumed to be a congener of Asterolepis, and perhaps 
rightly so; but we knew too little of the family of Dendrodic Celocanths 
to justify us in regarding any one as a central type. From the investiga- 
tion he had lately made into the fish-bearig sandstone of Elgin, he was 
convinced that enough material might be got together, with a moderate 
expenditure of time and trouble, to elucidate the true character, form, and 
proportions of Bothriolepis, so long an enigma in fossil ichnology. The 
studies of Professor Harkness in the physical history and relative position 
of this most interesting series of sedimentary deposits ought, and probably 
would, draw the attention of geologists in general to deposits which, 
though possessing local characters, were yet of world-wide value, as giving 
solutions to questions which rocks far distant had given rise to, and for 
which Continental geologists had long asked in vain. 

On a New SrarrisH (CRIBELLITES CARBONARIUS) FROM THE Movun- 
TAIN Limestone or NorTHUMBERLAND. By Mr. George Tate.—The paper 
commenced by noticing its association with carboniferous plants. Pre- 
viously no species of Asteroidea had been recorded from this formation. 
The specimen exhibited, found by Mr. W. Wilson, of Shilbottle, was an 
impression of the upper surface only of the organism, in a yellow, fine- 
grained, micaceous sandstone, and, although imperfect, was doubtless a 
sea-star, and, as the first discovered in the formation, it deserved the at- 
tention of paleontologists. The following characters could be observed :— 
Rays five, rounded, lanceolate, five times as long as the disk, ridged in the 
centre, covered with longitudinal rows of reticulating tubercles; disk 
small and tuberculated. ‘The disk was only °3 of an inch in diameter, 
whilst the rays were 1°5 inch in length. The sandstone from which 
this sea-star was obtained was about 20 feet above the Shilbottle coal, 
and about 10 feet below the ‘‘18-foot limestone,” which was the fifth 
limestone sill in the mountain limestone of Northumberland; it was, he 
estimated, about 600 feet below the base of the millstone grit, and, as the 
formation was about 3000 feet in thickness, it was in the upper part of 
thi: series of beds. The paper proceeded :—‘‘ Besides the sand-star, there 
occur in this sandstone Strophomena crenistria and the remains of plants. 
This association is of some interest. Numerous marine organisms in the 
limestones and in shales connected with them, belonging to the moun- 
tain limestone of Northumberland, abundantly evidence the deposition of 
such beds under marine conditions ; but rarely are marine organisms seen 
in the sandstones which form a large proportion of this formation in 
Northumberland. Another sandstone higher up in the series, appearing 
in a quarry, exhibits, however, a similar association. This sandstone, 
which is 23 feet in thickness, has a thin layer, one foot thick, which is 
crowded with Strophomena crenistria; but, both in the beds above and 
those below it, there are many fragments of carboniferous plants of the 
genera Sigillaria, Lepidodendron, Calamites, Knorria, and the Stigmaria 
jicoides. These cases. prove, the author thinks, that some of the sand- 
stones of the mountain-limestone of Northumberland were deposited in 
shallow bays of the sea, in which marine organisms lived, and into which 
were drifted plants which grew during the carboniferous era. These facts, 
however, do not invalidate the conclusion that coal was formed of plants 
which grew on the places where coal-beds are now found, for even in the 
Northumberland mountain-limestone formation each coal-seam rests on 
an under clay, which was the muddy and probably swampy soil in which 
the carboniferous flora grew. Sometimes a limestone, with marine fossils, 
overlies a coal-seam ; but we never find a limestone or calcareous bed with — 
marine fossils lying below it.” The paper then noticed other beds that 
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showed changing conditions during the period of their deposition, and 
concluded with the remark that the facts appeared to show a change of 
conditions while the beds were in course of formation. At first the condi- 
tions were unquestionably marine, but, from some unknown cause, pro- 
bably from a gradual alteration of level and an influx of freshwater, these 
conditions became estuarine, and probably even entirely freshwater. 
Toe Wearpace Iron Ores. By Mr. Charles Attwood.—In Weardale, 

iron ores. occurring as they do under the two different forms of spathose 
or sparry carbonate and of hydrated peroxides, have certainly been all at 
first deposited as carbonates, and have passed into the state of oxides and 
of hydrates by the joint effects of atmospheric and of aqueous action. 
Examples of every stage of the transition present themselves in all direc- 
tions, and there are also met with, from time to time, abundant proofs 
that, whilst the carbonates deposited are more or less rapidly passing into 
the hydrated condition, a fresh deposit of carbonates is continually going 
on in the mines in cavernous interstices, and on the roofs and sides of an- 
cient workings, very much in the same way as stalactites and stalagmites 
are deposited. Upon one occasion he found protruding, for 5 or 6 inches, 
from a block of pure and large-grained sparry carbonate*of iron, a rod of 
malleable iron, of about a quarter of an inch in diameter, of which the 
other end was firmly embedded to about the same depth in the block, 
which had just before been broken from a mass of it, which was incrust- 
ing the walls and roof of an ancient drift, but which block must have been 
formed within one or two centuries. The author then suggests the im- 
portance, in geological considerations, of the solvent power of water con- 
taining alkalis, and the resulting deposition of silica and siliceous minerals. 

Secrion oF THE Srrata FRoM Howwnes Gitt to Cross Fett. By 
Mr. Sopwith.—At the last meeting of the British Association in this town 
it was proposed that a section should be made from sea to sea, crossing 
the coal- and lead-measures of Northumberland and Durham, the great 
Pennine fault, the Red Sandstones of Cumberland, the Skiddaw group of 
mountains, and the coalfields at Whitehaven. The late Mr. Buddle un- 
dertook the portion from the German Ocean to Hownes Gill, including 
the entire strata of the Durham coal-field ; but it was uncompleted at the 
time of his death, and the section now exhibited was the only part which 
was executed. It is upwards of 30 feet in length, and represents in great 
detail the strata of more than twenty-eight miles of the lead-mining dis- 
tricts. Mr. Sopwith especially mentioned his obligations to Mr. Joseph 
Dickinson for the care and accuracy with which he made the several mea- 
surements on which this section is based. 
On THE NeanpERTHAL Skutu. By Professor W. King.—The author 

gave his reasons for believing it to belong to the Clydian period and to be 
specifically distinct from man. He contended that the Neanderthal man was 
living in the terminal division of the glacial or Clydian period. In con- 
cluding, he adverted to a question involved in the present subj ect, and on 
which a preconceived prejudice is generally entertained. Agassiz, Latham, 
and a few others, including Huxley, would have no hesitation in admitting 
that the genus Homo has been represented by more than the one species now 
living ; but there is unquestionably prevailing a deep-rooted conviction that 
the psychical and oak endowments of Homo sapiens are generic, although 
there is nothing to warrant such a belief, and much to oppose it. For his 
part, he saw no reason to doubt that there have been species of the human 
genus in existence unpossessed of those gifts which so eminently place the 
existing races, but in different degrees, above the highest anthropoid apes. 
Why may there not have been a Pliocene or a Clydian species, possessed 
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of no higher faculties than such as would enable it to erect a protecting 
shed, fashion a stone for specie] purposes, or store up food for winter ; but, 
like the gorilla or chimpanzee, be devoid of speech, and equally as uncon- 
‘scious of the existence of a Godhead? Man’s psychical endowments are 
visibly expressed in the prominent frontal and the elevated vertex of his 
cranium. But, considering that the Neanderthal skull is eminently simian 
in its great characters, he felt constrained to believe that the thoughts and 
desires which once dwelt within it had never soared beyond that of the 
brute. The Andamaner indisputably possesses the dimmest conceptions 
as to the existence of the Creator: his ideas on this subject, and of his 
own moral obligations, place him very little above animals of marked sa- 
gacity ; nevertheless they are such as to specifically identify him with 
Homo sapiens. Furthermore, the strictly human conformation of his 
brain-case bears out the collocation. Psychical gifts of a lower grade than 
those characterizing the Andamaners cannot be conceived to exist; they 
stand next to brute benightedness. Applying the above argument to the 
Neanderthal skull, and considering its close resemblance to that of the 
chimpanzee, and, moreover, knowing that the simian peculiarities are un- 
improvable—intapable of moral and theositic conceptions—the author 
saw no reason to believe otherwise than that similar darkness characterized 
the beings whom he did not hesitate to call Homo Neanderthalensis. 

FisH-ReMAINs IN THE Coat-MuasurEs oF NoRTHUMBERLAND AND 
Dvuruam. By Messrs. T. Atthey and W. J. Kirkby.—Notwithstanding 
the great attention that has been paid to the vegetable fossils of this coal- 
field, very little is known of the fossil animals associated with them. In 
this respect the paleontology of the Durham and Northumberland coal- 
measures has been neglected, compared with what has has been done in 
several other coal-fields ; for in the coal-measures of Yorkshire, Lancashire, 
Staffordshire, etc., these fossils have not only been carefully collected, but 
to some extent described, in the memoirs of Messrs. Hibbert, Binney, and 
Denny. The highest horizon at which the authors have observed fish-re- 
mains in the coal-measures of this district is apparently situate not many 
fathoms from their summit, or, to speak more precisely, from the base of 
the Lower Red Sandstone. The fossils referred to are found in some dark 
grey shales with nodular bands of ironstone, and in overlying beds of black 
and highly-carbonaceous shale or ‘‘ blackstone.”” These beds are exposed 
on the north bank of the Wear opposite to Claxheugh, where they are 
brought up by an upcast fault to the east that crosses the river a little to 
the west of their outcrop. From the “ blackstone,’ which apparently 
forms a very thin bed, there have been obtained scattered ganoid scales of 
small size, which evidently belong to species of Palzoniscus or Ambly- 
pterus. With them have also occurred a small maxillary and some other 
detached bones, which, so far as size is concerned, may belong to the same 
fish or fishes as the scales. These remains do not pass down into the un- 
derlying shale, but in place of them we there find large quantities of a 
small suboval or orbicular shell, which in the shale itself is pressed flat, 
but in the ironstone is flatly conical or patelliform. This fossil does not 
attain more than one-eighth of an inch in length, being generally less, is 
extremely thin, shows several coarse concentric wrinkles or plaits, and has 
an apex or umbo placed away from the centre. In specimens from the 
shale the umbo is not symmetrically placed. Specimens of this shell in 
the possession of Mr. Vint, from a lost locality, were shown to Professor 
Phillips more than twenty years ago, and referred by him to Ancylus. On 
rediscovering the fossil this year, the authors thought it an Estheria, but 
it is not considered by Professor Rupert Jones and Mr. T. Davidson 
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to bea Discina. In the shale it is always more or less scattered, but in 
the ironstone it is so abundant in certain zones as to cover the whole of 
the surface. Associated with this fossil, both in the shale and the iron- 
stone, are specimens of Beyrichia arcuata, and in the ironstone alone a 
few obscure vegetable remains. 

About 100 fathoms below the horizon of the preceding fossils another 
zone of fish-remains occurs, and in the intermediate space more than one 
band of Anthracosia and Anthracomya. The stratum that chiefly yielded 
the fish-remains was passed through in sinking the Ryhope Colliery, near 
Sunderland, and it consists of highly-carbonaceous black shale with inter- 
calations of coal, or, as the miners term it, “ blackstone and coal-pipes 
mixed.” Immediately over. it is a 3-inch seam of splint-coal. From this 
bed the authors have taken the finely-enamelled scales of Megalichthys 
Hibberti, and others usually referred to Holoptychius, as well as such as 
evidently belong to species of Palzoniscus or Amblypterus ; also sauroid 
teeth of various sizes, the larger of which appear to belong to Megalichthys 
or Rhizodus, and the teeth of Diplodus gibbosus. Along with these oc- 
curred various detached bones and coprolites; and on one horizon great 
numbers of Anthracomya were associated, and with them two species of 
Entomostraca,— Cytheropsis Scotoburdigalensis and a form yet undescribed. 
Remains of plants, too, were not uncommon in this bed. Immediately 
overlying the splint-coal is another stratum of black shale, 4 feet 2 inches 
thick, and this is overlaid by grey shale to the thickness of 36 feet. In 
these beds the remains of fish were also found rarely, and with them, to- 
wards their base, were also met with specimens of Lingula mytiloides 
(Syn. Credneri), examples of which we believe we also got from the black- 
stone underlying the splint-coal. 
The next horizon at which the remains of fish have been noticed is about 

120 fathoms below the one just mentioned, in a thin bed of black shale or 
‘stone ” that rests on the top of the Low Main Coal, at Newsham, about 
10 miles north-east of Newcastle. The remains would appear to be far 
more abundant on this horizon than on any hitherto discovered ; and there 
has been obtained from the black shale that marks it, one of the finest 
series of carboniferous fish-remains that perhaps exist in the north of 
England. These fossils consist of scales, spines, jaws, teeth, and bones, 
the most important of which we notice below. Amongst the most in- 
teresting are some large spines of Placoideans. The most common of these 
is the Gyracanthus tuberculatus, of Agassiz. Perfect examples of this 
spine measure 15} inches in length and 6} inches in circumference. It is 
anotable feature in them that they are nearly always much worn at the 
ot as though they had been subjected to considerable wear and tear. 
t should also be observed that all these spines are a little out of true 
symmetry ; that is; they are slightly bent to one side. The lateral deflec- 
dion, moreover, is not always in one direction in different spines, but some- 
times to the right and sometimes to the left. It has hence been suggested 
by Mr. Albany Hancock that the spines may not have been dorsal ones, 
as usually supposed, but paired spines, that were probably placed in front 
of the pectoral fins. Specimens of another spine have occurred, somewhat 
resembling G. tuberculosus, but differing from that species in having the 
concave border denticulated and bounded on each side by a plain or un- 
tuberculated area, as well as in being of smaller size. The authors have 
also found specimens of a large spine that appears to be identical with the 
G. formosus of Agassiz. Also examples of an Orthacanthus, about 12 
inches long, and of a Pleurocanthus, 9 inches in length, and of another 
that seems referable to Leptacanthus. Besides these, there have been 
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found some small spines that are smooth and slightly arched ; they appear 
to belong to two species. Among the scales are, of course, those of JJe- 
galichthys Hibberti. They occur either isolated or in patches. Sometimes 
they are associated with the enamelled plates that cover the head of this 
fish, including the maxillary bones showing the teeth. Isolated scales of 
great size, belonging to a large Holoptychius, are not uncommon, as well 
as others that seem to belong to a smaller species of the same genus. 
There are also numerous small ganoid scales, in some cases with sculp- 
tured surfaces and serrated margins ; some of them belong to a species of 
Platysomus, and others to Palzoniscus or Amblypterus, or possibly Eu- 
rynotus. 

In some parts of the “ blackstone ” large. quantities of small thorny 
tubercles are met with, which have evidently formed part of the dermal 
armature of a Placoidean, and from the way in which they are associated 
cers = spines of Gyracanthus tuberculosus, they not unlikely belong to 
that fish. 

A great number of maxillary bones, most of them with teeth, are among 
the fossilsfound at Newsham. Some of them, as we have already men- 
tioned, belong to Megalichthys; others, as large in size, have been re- 
ferred to Holoptychius and Rhizodus. All these maxillaries are armed 
with sharp-pointed, conical teeth, which are not easily distinguishable 
from each other when found detached. A fragment of another large 
maxillary, with the external surface irregularly and deeply pitted, and 
with large lancet-shaped teeth, has been found. Numerous smaller jaws, 
varying from 2 inches to 3 an inch in length, occur, and among them dif- 
ferences are to be observed, both in the character and arrangement of the 
teeth, that appear to indicate the presence of several distinct forms. One 
of these differs so strikingly from the others in its cylindrical, bluntly- 
pointed teeth, as to suggest the probability of it belonging to a reptile 
rather than a fish. Besides detached teeth of the maxillaries noticed in 
the preceding paragraph, the authors have also met with teeth belonging 
to Placoideans. Among these are two species of Ctenoptychius, which 
we doubtfully refer to C. pectinatus and C. denticulatus. Diplodus gib- 
bosus also is not a rare form; and in one instance these teeth have been 
found connected with the bony plates to which they were affixed. -Some 
very beautiful palatal teeth of Ctenodus and Ceratodus have also occurred, 
as well as others that seem to belong to Psammodus. Of more common 
occurrence than any of the foregoing fossils are various detached bones. 
Many of these are evidently cephalic bones, and such as belong to the 
thoracic arch. Vertebre, too, are not uncommon, some of them being large 
and apparently referable to a fish the size of Gyracanthus tuberculatus, to 
which they probably belong. There is also repeatedly found in conjunc- 
tion with the latter spine a large triangular bone, which appears to have 
been originally articulated. 

Having now mentioned the various fragmentary remains of fish that we 
have found in the Newsham blackstone, we may add that the only fossils 
of the same class which have occurred in that deposit in a more perfect 
condition is a nearly complete example of a Platysomus, and another of 
a fish which we identify with Ceclacanthus. Both examples are small, 
the former being 3 inches long and the latter 43 inches. Associated with 
these remains are large quantities of coprolitic matter; also large irregular 
masses of a substance showing a roe-like structure, that may possibly re- 
present spawn or ova of some kind. The vegetable fossils that occur in 
the same bed are Lepidodendron elegans, L. Sternbergii, Lepidostrobus sp., 
Calamitus nodosus, Bothrodendron punctatum, Sternbergia approximata, 
Megaphyton sp. 
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_ The fossils we have noticed above have been derived chiefly from the 
Newsham pit; they have also been collected, to some extent, from the 
adjoining collieries of Cramlington, and they have been noticed in a lately 
sunk pit at Prestwick. At all these places the fossils are only found in 
the thin bed of black shale that lies immediately over the Low Main Coal. 

NOTES AND QUERIES. 

_ SrRIcKLANDIA acuminata.—The Stricklandia acuminata was originally 
figured in pl. 2, fig. 2, of the ‘Geology of Cheltenham,’ by Sir R. I. Mur- 
chison, H. E. Strickland, and Professor Buckman; and there is also a 
woodcut from Professor Buckman’s specimen on the title-page of the 
‘Memoir of H. E. Strickland,’ and at page 167 of the Memoir, by Sir 
W. Jardine, Bart. The accompanying woodcut (Plate XX.) is from a speci- 
men which was obtained by Mr. H. Strickland from Mr. Dewberry, Chelten- 
ham, and being a much more perfect specimen, it is thought worthy of a 
fresh illustration. 

The quarrymen found the fossil at Sevenhampton, and Professor Buck- 
man’s specimen most probably came from the same quarry, as the quarry- 
men said they found it in the Stonesfield slate-bed. 

The leaf is imbedded in a hard sandy stone, and closely resembles the 
bed of stone called ‘‘Stonesfield Slate” at Stonesfield, which at Seven- 
hampton is at the base of the Great Oolite. 

The leaf in form is very nearly identical with that of the existing Sa/is- 
buria, the similarity of the two leaves striking any one at once when they 
are compared together. 

British Fosstr Mamata anpd Fuint Imptements.—In the August 
number of the ‘ Geologist’ you ask for any information concerning British 
fossil mammalia not hitherto recorded. I send, therefore, the subjoined 
list. All the specimens have been obtained from the Pleistocene deposits 
of Fisherton, Salisbury, since the publication of Mr. Prestwich’s paper in 
1855 :— 

Felis spelea. Portion of lower jaw, with last molar 7m situ. 
Hyena spelea. Nearly entire half of lower jaw, with all the teeth. 
Canis vulpes. Portion of lower jaw, with teeth and portion of humerus. 
Sus scrofa? Os calcis, only bone yet found. 
Equus caballus. Both bones and teeth very plentiful. le 
Equus fossilis. Both upper and lower molar teeth of young individuals. 
Bos primigenius. Bones and portion of horn case. 
Bison priscus. Metatarsal bone. 
Bison minor. Both metacarpal and metatarsal bones, not scarce. 
Cervus Guettardi, or young of Cervus tarandus. Portion of shed ant- 

lers and bones. 
Lepus timidus. Fragment of femur. PRE 
Lemmus Grenlandicus? Teeth, jaws, and bones of several individuals. 
The portions of skull are too fragmentary to admit of a satisfactory con- 

parison with the recent skeleton. Those portions which have been com- 
ared seem identical with the Orsinyak, or Greenland Lemming, in the 
ritish Museum. : 
Spermophilus. Undetermined species. Teeth, jaws, and bones of many 

individuals, 
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Although you ask for no information with regard to birds, it may be in- 
teresting to some of your readers to know that fragments of two specimens 
of such fragile things as birds’ eggs have been obtained from the same de- 
posits: one, in point of size and thickness of shell, would correspond, if 
entire, to that of a goose; the other to that of a moor-hen. 

I also wish to place upon record the finding of a very perfect and cha- 
racteristic flint-implement in the “higher level gravel” of Fisherton, on 
Monday last. It is pretty evenly stained of a pale ochreous yellow, and 
bears evidence of having had some rough knocks from its travelling com- 
panions. This is the first example found, after a patient search by myself 
and others of nearly five years. Surely, after this, brother-geologists need 
never despair of finding flint-implements, although, like myself, they may 
be often heartily tired of bootless expeditions.—Yours very truly, H. P. 
Bruacxmore, M.D. 

Salisbury, September 17th, 1863. 
[We have received a drawing of the implement.—Ep. Geox. | : 
Mamatran Remarns 1n Russia.—The following are translated notes 

from Georgi’s Hist. Nat. Russia, vol. iii.:—I. Decayed human bones, found 
in the graves of former settlers, together with metallic vessels, also 
with remains of burnt corpses; for instance, on the Yenisei, near Krasno- 
jarsk, in Dauria; on the Ingoda; in the Ural and Kolywan mountains, 
in the mines of the ancients. Dried human bones, partially petrified, are 
found in lime- and chalk-pits near some river-banks in Podolia (Guetard) ; 
on the Swiaja of the Volga, on the brook Birjutsch, in clay (Lep.); on the 
Ik of the Kama, in sandy mountain-green. 
Exhumed elephant-bones, R. momotowa (Kosti), mammoths’ bones, 

skulls, jawbones, fangs, dorsal vertebre, shin- and hip-bones, have been 
found in Russia, and especially in Siberia, for ages ; and they were consi- 
dered as the bones of a monstrous kind of animal, living under the earth 
and dying by contact with the air, and which very likely might have been 
the Behemoth of Job. The Russian academician, M. Du Vernoi, showed 
first that these bones belonged to elephants. When, in accordance with 
the order of Peter the Great, in 1722, all fossil and other curiosities were 
sent to the Imperial Museum of St. Petersburg, everybody considered 
these bones to be curious ; and examples were thus brought there, together 
with other fossil bones, from many districts of Russia, in such abundance 
that they speedily filled the extensive vaults of the museum. In the 
greater part of the Siberian, and in some of the Russian rivers, they are 
washed out from their loosened clay, marl, lime, and sand, and earth of 
the shores. They are more or less efflorescent, soft, partly earthy,—some 
of them falling to pieces,—greyish, whitish, bluish ; and some hard, and of 
a fresh appearance ; and those are especially well preserved which occur 
in the Arctic swamps (fwndra). For the most part these bones were 
found scattered singly, but sometimes also there were many together, al- 
though but very seldom whole carcasses occur. The museum now receives 
them but very sparingly, as they are less cared for. 

If. On the bones, and places where they were found. 1. In Russia. 
Many elephant-bones, on the right bank of the Don, near Kostizi; on the 
Volga, near Kusmodimjarsk ; in the chasms near Nischnii Nowogorod; on 
the Swiaja of the Volga, on the bank of the brook Birjutsch (Lep.; Pall.) ; 
on the mouth of the Swiaja; on the bank of the great Irgis, on the left of 
the Volga. An elephant molar tooth on the shore of the White Sea, also 
on the Dwina. Elephant-bones, in Permia, on the bank of the Babka; the 
Sylwa, near the foundry of Jugewskoi Sawod; one 9 feet long; on the 
Meschowaja Utka of the Tschussowaja, near Wisimo Utkinskoi Sawod, 



NOTES AND QUERIES. 397 

where they have been discovered in an argillaceous bed in digging for 
adam; on the Ik of the Kama; on the bank of the Ufa, the Belaja, the 
Dioma, and in the Belaja itself, as well as in many Kama rivers of the 
Government of Kazan. (Kanz.) 2. In Siberia. Exhumed elephant-teeth 
and ivory in many places of the eastern or Siberian Ural (P.). Elephant 
bones, on the right bank of Ural river, near Kalmukowa (P.); on the 
lower Tura, and ports in many places; on the Neiwa of the Tura; on the 
banks of tae Winokurka and Suworifch of the [set (P.). Greatly-destroyed 
elephant-bones of a bluish and blackish colour, in the bluish sand-marl, on 
the Atasch of the Iset, near Taimilskaja Sloboda (P.). An elephant jaw- 
bone, with glossopetre, on the bank of the Tura, noticed by Haller; 
another with ammonites from another place in Werchoturean Ural, was 
sent to the Academy by Councillor Tatischew. An elephant-tooth was 
found in the gold mountain of Beresow, 6 feet below the surface, in clay ; 
and Hermann considers this the highest place where these bones are found ; 
the banks of the upper Yenisei seem, however, to be far higher. Elephant- 
bones, in many places of the banks of Tobol. Rotten, bluish elephant- 
bones and teeth, on the bank of the Ischim, near Petri Pawloskoi Krepost, 
also on the Karasu and Wagran of the Ischim. An elephant-tusk, 10 feet 
long, from the bank of the Ischim (P.). A hip-bone, 48 poods weight,* on 
the bank of the Irtysch, near Oresk (P.). 

Elephant-bones, in many places on the bank of the Irtysch, over Omsk; 
in the Kolywan, on the bank of the Alei of the Ob; in the high sand- 
banks (left) of the Ob, near Obdorsk (Suj.); in the Baraba, on the clay- 
bank, in clay (P.). A rather rotten hip-bone in the Tom-Tschumysch 
(right) of the Ob, where it was discovered in digging for a dam (G.); in many 
places on the banks of the Tom. An elephant-tusk 54 feet long, on the 
Yenisei, near Krasnojarsk (Messerschm.); on the lower Yenisei, 620 

-versts* below Turuchansk, near Salakino Simowie, at the head of the 
gulf. Elephant-bones on the Angara and the Upper Tunguska (Comment. 
Petrop.). An elephant-skeleton, with a skull weighing 152, a tooth weigh- 
ing 160, and a thigh-bone weighing 25 lb., on the Wilvi of the Lena (Mes- 
sersch.); in many places on the banks of the Lena; on the Argun, in 
Nertschinsk; on the rivers of the Polar Sea, Chatanga, Indigirka, and 
Kolyma, also on the Anadyr of the Baltic Sea (Comment. Petrop.); in 
the Arctic turf-fields on the Gulf of Kariss of the Polar Sea (Suj.) ; in the 
environs of the Lena and Wilvi, on the lower Indigirka, ard many other 
places (G.). 
A rhinoceros-skull was discovered in the Obstschei Syrt above the 

Schesma, others in many of the Kazan rivers. 
A rhinoceros-skull on the Ob, near Obdorsk, in Siberia; on the Tschitoi 

of the Selenga, in Dauria; on the Kinga rivers in Irkuzk, 30 versts of 
Irkurzk (Laxm.); in the turf-fields (¢wndra), near the Lena (Gm.); on 
the Lena, near the Swestoi, 200 versts of the ice-sea (Gm.); on the 
Anadyr, in turf-fields (P ). A rhinoceros-skull with two horns on the bank 
of the Indigirka, near Saschiwersk, where also two nose-horns without 
the skull were found. AL. 
A rhinoceros-head, with uncorrupted, partly still bloody and uninjured 

skin, was discovered a few years ago on Wilvi of the Lena, in a frozen 
turf-field (tundra), not very deep under the grass. The body was not 
found; it may perhaps be still lying in some other place of the ever- 
frozen marshes, or perhaps it may, on its being embedded, not have been suf- 

ficiently covered against the action of the atmosphere, and thus the other 

* A pood = 40 lb. + A verst = six furlongs. 
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part has rotted away. The head had not any nose-horn, and it could not 
be made out how the fleshy head had been separated from the carcass. 
In the open air its odour was very offensive, and it was only after under- 
going a process of drying nearly approaching the first stage of carboniza- 
tion that it was possible to place it in the museum. 

The museum contains five other rhinoceros-heads and five horns from 
various not precisely indicated places in Siberia. 

Ox-skulls, and bones of a still unknown species, on the bank of the 
Swiaja, on the right, and of the Irgis, on the left of the Volga (P.). 

Ox-bones, on the bank of the Ural river, near Walmukawa (P.), and on 
many places of the same bank (Steller, Pallas). 

Ox-skull, on the Ob, near Obdorsk, where also bones were found (P.) ; 
on the Midas of the Iset of the Tobol; on the Tura; on the Oi of the 
Ural river, in the steppes of Kirgis; on the Wilvi of the Lena; on the 
Tunguska of the Yenisei; on the Kuda of the Angara; on the Ilga, near 
the Llginskoi Ostrog, on the Lena; on the Anadyr of the Baltic Sea; and 
in many places of Siberia (Nov. Com. Petrop.). 

Bones, perhaps of a hippopotamus, on a branch of the Belaja of the 
Kama (P.). 

Morse-teeth, in the arctic turf-fields of the Polar Sea, in many places 
pretty abundantly, and so fresh as to be used for ivory, and forming a 
branch of commerce. 
An exhumed morse-tooth, 83 lb. weight, on the Gulf of Penschia; an- 

other, weighing 54 lb., on the Kamtschatka (P. Nord. Beitr.). 
A bluish-tinged tooth, on the mouth of the Tagil (P.). 
Exhumed whales’ bones, on the bank of the Yenisei, near Kanditu Nos, 

also on the bank of the lower Lena (Gm.). 
An exhumed twisted narwhal- (unicorn) tooth, on the lower Indigirka, 

near the Udjadinskoi Simowie, near the Anadirskoi Ostrog, in a moor. 
The museum possesses also an exhumed narwhal-tooth from the middle of 
Siberia. 

Bones, transformed into limestone, were dug up on the Ischova, near 
Gatschina, 9 feet deep (Model). 

In the striated limestone on the right bank of the Volga, near Saratow, 
hardened bones. 

Bones with petrified wood, on the Lariwonicha of the lower Tunguska 
(Messerschm.J. 
Exhumed antelope-horns, at present known as an African animal, from 

Siberia (Palli.). 
Errata.—Page 205, line 16, for “to be able” read “ to have been able ; ” 

page 205, line 24, for ‘‘ rocks ” read “ rock ;” page 205, line 11 from bot- 
tom, for “‘ there” read ‘“ here,” that is, in Trinidad ; page 208, line 5 from 
bottom, for “ Brown” read “ Bronn;” page 207, line 7, for “ Astrea” 
read ‘‘ Ostrea.”’ 

FOREIGN INTELLIGENCE. 

Under the title of ‘ Considerations on Professor G. Capellini’s Lecture 
on the Antiquity of Man,’ Dr. L. Forresti has printed, at Bologna, the 
following remarks, which we translate from the Italian pamphlet :— 

Three years ago, Professor Capellini, in one of his lectures on geology, 
alluding to the most recent discoveries made in the lakes of Switzerland 
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and at Abbeville, maintained that men lived contemporaneously with the 
cave-bear and other animals whose remains are found in caverns, and 
urged the necessity of further studies, especially of the crania discovered 
by Schmerling in Belgium. 

In his professional course of the past year he again briefly touched on 
this topic, and during the present year has expressed his delight with the 
important writings of Lyell and Huxley,—reminding his audience that it 
was not since the publication of those works, but long before in the Italian 
University, that he had supported these ideas which are now so rapidly 
gaining ground, and had predicted the results now attained. 

In his lecture referred to, the Professor gave an historical sketch of the 
pretended and true discoveries of fossil human remains, commencing with 
the fossil bones discovered at Chaumont in 1613, and attributed to the 
Cimbrian king Tetobochus, about which M. Mazurier, surgeon of Beaure- 
paire, speculated for a time ; they were next transferred to the museum at 
Bordeaux as human bones, where De Blainville afterwards readily recog- 
nized them as belonging to a proboscidian animal. Then followed the story 
of the Homo diluvit testis discovered by Scheuzer, which, according to 
Grunner, in 1773, proved to be nothing more than a skeleton of a gigantic 
salamander ; then that of the fossil man discovered at Fontainebleau, in 
1828, which was found to be but a mass of fragments of Arenaria conglu- 
tinata sand, simulating the form of a horse and horseman; and so on, 
through various facts and fictions, to the discoveries of M. Boucher de 
Perthes in the environs of Abbeville, and the results obtained from re- 
searches since 1856 amongst the pile-works of the lakes of Switzerland, 
and those in the Italian lakes, especially in the Lago Maggiore, by M. 
Desor; also those in the peat and turf deposits and sea-shores made by 
Gastaldi, Moro, Strobel, and others. 

Analysing Lyell’s work, he showed how, by means of fresh observations 
on the remains in the Belgian caverns, the laws of progressive development 
and the origin of the species by variations are supported. In fact, Lyell 
and Huxley, by a comparison of the fossil cranta found at Neanderthal 
and Engis, with those of the chimpanzee, the gorilla, and others, have 
been enabled to fix the relationships and the differences which exist 
between the present races of man, fossil man, and the various species of 
anthropoid apes. 

From these studies, and those of Morlot, we are tolerably certain that 
fossil man is to be found in every post-tertiary deposit, and that the fre- 
quency of his relics sensibly diminishes the more remote the epoch; the 
‘same fact is likewise verified by the dog, the cow, and other animals, 
which were the earliest companions of man. 

The Belgian or Engis man was contemporary with the cave-bear, but the 
Diisseldorf or Neanderthal was unlike the first, and showed such an ana- 
logy of structure with the pithecus, that at first sight it could hardly be 
believed to belong to the human genus. According to the theory of the 
origin of species by variations, it must necessarily belong to an epoch far 
anterior and difficult to calculate. Between the Belgian and the Diissel- 
dorf man the Australian type ought to be intercalated. 

Admitting these truths as confirmed by facts, we are still far from a 
certain knowledge of the species which ought to unite the anthropoid 
apes with the human species, although the question seems now to be nearer 
a solution, by the discovery of the Neanderthal cranium, which Professor 
Schaffhausen justly declared to be of all the human fossils the one which 
approaches most nearly to the ape ; and close examinations have led to the 
conclusion that between the Neanderthal man and the gorilla, if judged 
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by the capacity and form of their crania, there is less difference than exists 
between the former and the European race. 

If we wish to establish the relation between man and the inferior 
animals we must necessarily admit, according to our Professor, that 
between the Neanderthal man and the more elevated type of the great 
family of apes, the Catarhines, or tailless, there is less difference than 
is seen between the inferior link of the Catarhines and the more elevated 
Platyrhines, or those with tails, and of which we ignore the transition 
species. We must, therefore, admit with Huxley, that the human species 
forms a natural famiiy which can now be called the Anthropini, a family 
which is connected with the Catarhines in the same way as the latter is 
united with that of the Platyrhines, forming thus a superior group in the 
zoological scale, that is the Primates, a classification already adopted by the 
celebrated Linnzus. 

For geologists and paleontologists, therefore, there is a large field opened 
for research, and it will be their duty to endeavour to fill up the gaps and 
to find out the connecting links between the Anthropini and the Catarhines ; 
and for this purpose we must turn our regards towards Central Africa, the 
islands of Sunda, Borneo,and Sumatra,—that is, towards the regions where 
the anthropoid species are chiefly developed, and there not in the recent 
formations but in those of the Tertiary period,—not confining ourselves to 
the Pliocene, but descending to the Miocene, and perhaps even to the 
Eocene. ‘ 

These were substantially the subjects treated by the Professor, and of 
which Dr. Forresti had proposed to give an account at a time when the Pro- 
fessor himself gave an appendix to his former remarks in one of his subse- 
quent lectures on fossil man, referring to the jaw discovered on the 28th of 
March, at Moulin-Quignon, near Abbeville, in the diluvial strata already 
alluded to, informing his audience at the same time of the many questions 
that had arisen on the subject, as well as of the meeting of the dis- 
tinguished French and English paleontologists and geologists at Abbeville, 
in Apri, and of their mutual acknowledgment of the authenticity of the 
jaw, a drawing of which, sent him by the discoverer, was exhibited by the 
Professor. 

This rapid succession of researches and discoveries induces great hopes 
for the progress of these studies. 

M. Virlet d’Aoust asserts that the ophite of the Pyrenees is not an erup- 
tive rock, but a metamorphic sedimentary rock; that it belongs to the 
Trias formation, and represents, with the gypseous and saliferous marls, 
the age of the Muschelkalk. Without resting content with isolated facts, 
M. d’Aoust proposed to assure himself whether, supposing the ophite to 
be a metamorphosed rock, its recognized position at Leez would not be 
its normal position. It remained to verify this, and he was agreeably sur- 
prised to find in the Barousse,—the massif of the mountains which separate 
the Haute-Garonne from the Hautes-Pyrénées,—exactly in the direction of 
the sections of Cierp, of Leez, of the Col de Mendé, the same succession of 
rocks, and to see the ophite, not only in the identical position, but also 
there elevated in the planes of the other rocks in natural order. 
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BRITISH EARTHQUAKES. 

By THE Eprror. 

Eyaetanp has been visited by an earthquake. The newspapers have 

dilated upon it, and hundreds of persons have hastened to record their 

sensations. They have told us how they got out of bed and lit their 

candles, as if they had hoped to have seen the earthquake, like a 

ghost, wandering about the earth; but earthquakes do not linger, 

and the last British one was over before most people knew anything 

about it. Others fancied they heard a great roaring noise; others 

compared the shock to a great dog or animal shaking itself under the 

bedstead ; others to the vibrating of a steam-engine. Some saw leaves 

fall, walls shake, and some felt “a warm breath of air” upon their 

cheeks. In short, some told the truth as far as they could, and some 

told what was not quite the truth. If the truth had been simply 

stated, and the press had helped to state it by publishing as many 

letters as their correspondents chose to send them, we should 

} have no other comment to make than to have thanked it for its 

pains. But when leaders were printed in such terrible paroxysmal 

terms, thanking Heaven we were not all swallowed up, we can 

scarcely regard such sensation articles as little less than impious. 

Earthquakes are of the most common occurrence, and science wants 

eool observations whenever they happen. No doubt they are, when 

their visitation is severe, amongst, if not the most awful of all cata- 

strophes. To havea whole city thrown down in an instant, and thou- 

sands of suffering human beings crushed and lingering in agony be- 

VOL. VI. 
3k 
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neath the ruins, is indeed a frightful scene, upon which the mind 

refuses to dwell. But where one earthquake assumes this fearful 

condition, hundreds, if not thousands, pass away as mere harmless, or 
nearly harmless, tremors. British earthquakes are by no means un- 

common, as the following list will show, beginning with the earth- 
quake recorded in a.p. 974, on the authority of Simon Dunelmensis. 

Then follow in succession—1043, stated in the ‘Courrier Frangais’ — 

of March 27th, 1843. 1048, in ‘Rerum Anglicarum Scriptores,’ fol. 
51, felt in Worcester, Derby, and many other parts. 1076, on the 
26th of March, recorded by Matthew of Westminster, lib. ii. p. 6, 

as throughout all England, accompanied by subterranean noise ; 
and more shocks were felt on the 6th and 22nd of the following 

April. In 1085, noticed by Lycosthenes. In 1089, Aug. 11th, at the 

third hour of the night, by Simon Dunelmensis, who says houses 

were seen to leap upwards and return to their positions, and that the 

harvest was not got in until the end of November in that year. 

1099, on the 8rd of November, by Roger de Hoveden, in Rerum 
Anglic. Seript. fol. 268. 1105, at Ely, noticed in the ‘ Gentleman’s 
Magazine’ for 1750. 1110, an earthquake lasting from morning to 

the third hour of the day, at Shrewsbury and Nottingham, is recorded 
by Simon Dunelmensis, after the Shropshire Chronicle of Henry de 
Knyghton,—the bed of the Trent is asserted to have been laid dry 

tor a mile in length, so that it could be passed with dry feet. 1112, 
in partibus Britannie, Dom Bouquet, t. xii. p. 557 ; 1115, in Italy, 
and said to have been felt in England. 1117, Dec. 10th, in the 

middle of the night: Matthew of Westminster says the moon ap- 
peared the colour of blood. 1119, Sept. 28th, at the third hour of 
the day, in different parts of England, Simon Dunelmensis. 11383, 

Aug. 4th, in the morning, a very violent earthquake, preceded by 
very loud subterranean noises, is noted by Matthew of Westminster, 
Matthew of Paris, Polydore Vergil, and Simon Dunelmensis. 1134, — 

on the coasts of England and the Netherlands, the sea rose suddenly 

with such violence as to inundate the country, and retired to its — 
usual level as suddenly: no land shock felt. 1142, at Lincoln, three 

shocks on the same day, Simon Dunelmeusis. 1158, London and 
other places. Thames dried up so that persons could pass; very 
violent in Syria,—recorded-in Gervais’ Chronicle. 1165, at Ely and 
in Norfolk and Suffolk; Matthew of Westminster says persons were 
thrown down, and the bells made to ring. 1179, near Arlington, 

Durham, ground swelled up and sank again with great noises,—pos- — 



MACKIE—BRITISH EARTHQUAKES. 403 

sibly a local phenomenon. 1180, about the 29th Sept., two or three 
shocks are noted by Simon Schard and Lycosthenes. 1185, about 
April 16th, all England, especially at Lincoln, in which the cathe- 
dral and many other buildings were overthrown. 1186, after the 
middle of September, universally throughout Europe, especially in Eng- 
land, where houses were thrown down, and in Calabria and Sicily, 
where many towns were ruined, recorded by Matthew of Paris and 
Matthew of Westminster. 1199, principally in Somersetshire, per- 
sons thrown off their feet: Ymagin. Hist. Radulfi de Diceto, col. 

709. 1201, Jan. 4th, York and neighbourhood, accompanied by 
noise; another shock on the 22nd May, at the sixth hour of the 

day, in Norfolk. 1202, in different parts of England. In the winter 
of 1218. 1219. 1221. 1246, June 1st, at the ninth hour, especially 
in Kent. 1247, on Feb. 13th, different parts, especially London. 
1248, Dec. 21st, Bath and Wells (also in Piedmont, Savoy, and Syria), 

the summits of the cathedral of Wells being much shaken, whilst 
the foundations were not. 1250, at St. Alban’s and Hertford, accom- 

panied by subterranean noise; pigeons and other birds frightened. 
1274, Dec. 5th, throughout England, accompanied, according to 

Matthew of Westminster, by thunder, lightning, a comet, and a 
fiery dragon; and, in the Pays-de-Galles, according to Polydore 
Vergil, by a rain of blood. In the September of the following year 

(1275), between the first and third hours of the day, Matthew of 

Westminster says many of the most famous churches in England were 
thrown down or injured; among others, that of St. Michel-du-Mont, 
near Glaston. 1278, in France and England. 1284, in England. 
1298, Jan. 5th, at twilight. 13818, Nov. 14th. 1320. 1885, July 

16th, at night, followed by another earthquake during the same year. 
1426, throughout all Great Britain, the shocks, preceded by a dread- 

ful tempest, lasting for two hours, recorded in Stow’s ‘ Annals.’ 
1551, at Reigate, Croydon, Dorking, in Surrey; kitchen utensils 
and other movables, thrown from their places, noted in Strype’s 

Memor. Eccles. In 1574, Feb. 26th, very violent in the central 

counties, from Bristol to York, occurring between 5 and 6 P.M.; it 

is recorded also at Gloucester, Bristol, Hereford, and neighbouring 

counties; at Tewkesbury and some other places, plates and books 

were thrown from their places; the people who were on their knees 
in the chapel of Norton were almost all thrown down, and the bell in 
the Market House of Denbigh sounded two strokes. 1575, Baker, 
in his ‘ English Chronicle,’ says the Thames ebbed and flowed twice 
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inan hour. 1580, April 6th, at 6 p.m., throughout England, espe- 
cially at London, Dover, and the whole of Kent; also in France, 

in Belgium, Zealand, and Holland; most violent in England, lasted 

about a minute; two other shocks were felt in Kent, at 9 and 11 

P.M.; at Sandwich and Dover, vessels dashed against each other in the 
harbours, the great bells of Westminster sounded, and portions of 

buildings and chimneys were thrown down in London, the sky clear 

and the air tranquil; another shock on the 1st of May in Kent, 
strongest at Ashford, occurred also in the Netherlands and as far as 

Cologne. 1583, landslip in Dorsetshire. 1597, shocks at Perth and 

other parts of Scotland. 1609, flux and reflux of the tide twice in 
an hour. 1638, at Chichester, several shocks did great damage; 

stated in the ‘Dresdner Gelehrte Anzeiger’ of 1756 to have been 

accompanied by the smell of pitch and sulphur, and that the atmo- 
sphere was obscured, as if by acloud. 1657, July 8th. 1661. In 
1666, at Oxford, Stanton, Coventry, etc.; and in Hungary rocks 

were cleft in pieces. September, 1671, on coasts of English Channel 

and German Ocean, and from St. Malo as far as Antwerp. 1677, 

Wolverhampton. 1678, Jan. 5th (new style), 8 a.m., on borders of 

Derbyshire, supposed direction E. to W.; and a second at 11 P.M., 
in Staffordshire, S. to N., preceded by subterranean noise, recorded 
in Plott’s ‘Staffordshire ;’ another on 20th Oct., at same places, at 
11 p.m., preceded by loud noise, like prolonged thunder; at Brewood, 
etc., Nov. 14th, at 11 p.m., N. and S., repeated three times before 

2a.m.; Nov. 15th, less violent. 1680, Jan. 4th, 7 a.m., in Somer- 

setshire and the country round ; air calm ; shock accompanied by a 
noise like a sudden gust of wind. 1683, Sept. 28th, at 7 a.m., Ox- 

ford, Berkshire, Buckinghamshire, and the shocks recorded at 4 a.M. ; 

a man who was fishing in the Cherwell perceived the boat to tremble 
under him, and the little fish showed signs of alarm ; accompanied 
by a low noise like prolonged thunder ; weather wet to 20th, became 

fine on evening of 27th; a tin vessel thrown down; another, Oct. 

9th, Oxford, north to Derbyshire, feeble at former, violent in latter 

county. 1688. 1690, Oct. 17th, Ireland; Dec. 18th, middle of 

night, in Bedfordshire and Scotland. 1691, Deal, Canterbury, Sand- 

wich, and Portsmouth, said to Jast six minutes. 1696, Falmouth. 

1704, Jan. 8th, most violent at Lincoln, N. and S., accompanied at 

Hull by a noise like the sighing of the wind, though air perfectly 
calm, doors and furniture set in motion, and chimneys thrown down. 
1712, Shropshire, said to have been very violent. Another in 

a 
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1726, Nov. 6th, about 6 a.m., at Ilchester (?), a rather violent shock, 

according to the ‘Gazette de France’ of 30th Nov., the same shock 
being seemingly felt in the north of Iceland, accompanied by an 
eruption of Krabla. 1727, Oct. 4th, Naples and England. 1781, 
Oct. 19th, Northamptonshire, accompanied by a noise like distant 
thunder (Phil. Trans. vol. x. p. 249); Oct. 21, at Bloxham, Barford, 

Banbury, etc., when windows were violently shaken, followed one 

minute after by brilliant lightning at Aynho ; the day after, the sky 
appeared the colour of earth. 1734, in Sussex, and in France, at 

Havre, and as far as the other side of the Seine ; atmosphere quite 

calm, weather became suddenly cold just before. 1736, Ochil Hills, 
in Scotland, accompanied by subterranean noises. 1748, July 12th, 
between 10 and 11 p.m., Somersetshire and English Channel, to the 
Severn, the shock appearing to come from a distance, accompanied 
by a noise like that of a waggon in motion. 1750, at Eltham, in 

Kent, about half an hour after noon; ten minutes later a violent 

shock is recorded in London, where there were other shocks on 19th 

March ; in the ‘ Philosophical Transactions’ chimneys are said to have 
been thrown down, and that the earth in St. James’s Park seemed to 

swell up ready to open, and that fishes threw themselves out of the 
water; other shocks are recorded at various places on March 29th 

and April 13th, and at Wimbourne, Dorsetshire, on May 15th, and 

in Lincolnshire and Nottingham on Sept. 8rd, and in those and other 
counties, including Suffolk, on Oct. 11th. 1751, March 31st, So- 

mersetshire. 1752, April 16th, Somersetshire. 1753, June 8th, 

Cheshire; July 18th and Sept. 26th, various parts. 1753, March 

25th and 27th, at York, on the latter occasion (10 to 11 a.m.) large 

masses of rock were thrown down, and the surface of the ground 

disturbed. 1754, April 19th, at York. 1758, April 28th, Middle- 

sex, and Mediterranean; Aug. 1, Northamptonshire. The Ist of 

November, 1755, was the day of the great earthquake of Lisbon ; 
sensible shocks were felt in England only in a few places. 

To continue our list—1755, Nov. 17th, in Cumberland and Here- 

fordshire ; Noy. 18th, Herefordshire; Dec. 18th, Herefordshire ; 

Dee. 31st, Glasgow and other places in Scotland. 1756, at 73, P.M., 
west of Ireland, preceded by an aurora; Feb. 13th, Middlesex and 

Kent, in connection with shocks in the Alps, Germany, and France ; 
Oct. 17th, Argyleshire; Dec. 26th, Cornwall. 1757, July 15th, 

Scilly Islands and Cornwall. 1758, Sussex, Surrey, and Kent; 

Dec. 20th, London. 1761, June 9th, Sherborne, Shaftesbury, 
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around for thirteen miles. 1762, March 16th, Wexford ; March 20th, 

Shaftesbury, Dorsetshire. 1766, Jan. 10th, Glamorganshire. 1767, 

April 20th, west of Stirling, Scotland. 1768, Jan. 3rd, Northamp- 

tonshire; March 15th, Newcastle, Manchester, and Yorkshire; 

Dec. 21st, Worcester, Gloucester, ete., and in mountains of Seotland; 

Dec. 29th, Herefordshire. 1769, Nov., Inverness. 1771, April 29th, 

Berkshire ; Aug. 24th, Cheshire. 1773, April 15th, Dorsetshire, in 

connection with St. Malo, Guernsey, Jersey. 1775, Shropshire. 
1776, Oct. 28th, Northamptonshire, Leicestershire, etc. ; Nov. 27th, 

Kent, also at Calais; Dec. 24th, Inverness. 1777, Sept. 14th, Lan- 

cashire, Derbyshire, Cheshire, Yorkshire, etc. 1780, August 29th, 

Anglesea, Caernarvon, etc., with noise ike waggons; slight shock at 
Lisbon ; Dec., North Wales; Dec. 18, Newcastle, York, Leeds, ete. 

1782, Oct. 5th, Flintshire, ete., rather violent. 1788, April 28rd, 

Colebrookdale ; Aug. 9, Cornwall. 1784, Dec. 6th, English coasts. 

1784, south of Scotland, Isle of Man, and Dublin. 1786, at Lan- 

caster, in Cumberland, at Newcastle, Glasgow, and Isle of Man— 

with rumbling noise. 1787, July 6th, Cumberland. 1788, July 8th, 
Isle of Man,—the sea suddenly receded at Dunbar. 1789, May 5th, 

Devonshire ; Sept. 2nd, Perthshire; Sept. 26th, Shropshire; Sept. 

30th, Edinburgh ; Nov. 5th, Cromarty and Crieff; Nov. 10th and 

11th, and Dec. 29th, at Comrie, Perthshire. 1790, Armside, in 

Westmoreland, violent, accompanied by an explosion louder than 
thunder ; at daybreak two clefts were found in the earth, one of which 
was very deep and two hundred feet in length. 1791, Sept. 2nd, 

Comrie, Perthshire ; Oct. 28th,in England. 1792, Feb. 25th, Lin- 

colnshire ; March 1st, Bedford, Leicester, Lincoln, Nottingham, etc., 

rather severe, tremulous motion ; Noy. (?), Comrie, Perthshire. 1798, 

Sept. 28th, Salisbury and Shaftesbury. 1795, Comrie, Perthshire ; — 

Nov. 18th, from Leeds to Bristol, and Norwich to Liverpool, S.W. — 

to N.E. 1796, Oct. 23rd, Ripon. 1799, Jan. 17th and Feb. 24th, ~ 
Comrie, in Perthshire. 1801, June, Chester and neighbourhood; Sept. 

7th, whole of Scotland—the centre seemingly at Comrie, Perthshire. 

1802, Oct. 26th, Caermarthen, in Wales. 1805, Jan. 12th, Valley of 

Clwyd, North Wales; March 21st, in England. 1809, Jan. 18th, 
Dunning, Perthshire, preceded by subterranean noise, like thunder. 
1812, Jan. 18th, Oxfordshire; May 1st, Gloucestershire, accompa- 
nied by a noise like thunder; Nov. 13th, at Portsmouth, a violent 

shock during the Caraccas earthquake. 1813, Sept. 24th, Stamford, 
Peterborough, ete. 1816, March 17th, Sheffield, Nottingham, Lin- 
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coln, Derby, etc., accompanied by a noise like a rising tempest; 
Aug. 13th, Inverness and country around for a hundred miles, centre 
of disturbance apparently Inverness-shire. 1817, June 10th, 16th, 
and 30th, Inverness and neighbourhood ; also Aug. 7th, at Urquhart, 
and Sept. 2nd, at Inverness; Nov. 9th, Yorkshire, Westmoreland, 

and Lancashire. 1818, Feb. 6th, Coningsby, in Lincolnshire, and 
country around; Feb. 19th, Aberdeenshire ; Feb. 20th, Inverness, 

at 1.20 p.m., and Coningsby, etc., at 3 p.m.; April 19th, a smart 
shock, extending from Lincolnshire across Yorkshire; June 9th, 

Loch Awe, Scotland; June 19th, Comrie, Perthshire; September, 

Inverness; Oct. 31st, at Dalton, Lancashire,—a dreadful shock oe- 

curred in Ireland on the same day; November 11th, Inverness and 

around, with noise like thunder, bells rang; Dec. 7th, Bangor and 
Penter, North Wales. 1819, Feb. 11th, Ballenloan,,in Glenlyon, 

Scotland; Nov. 28th, Comrie; Dec. 4th, Amabree, in Scotland. 

1820, Comrie and Dumbarton, ete. ; a strong earthquake of three 
shocks, Loch Lomond waters were agitated; April 6th, Cork and 

neighbouring towns; April 11th, neighbourhood of Cork, both ac- 
companied by rumbling noise; May 20th, Wanlock Head, Dumfries ; 

Sept. 27th, Barmouth, in Merionethshire ; Nov. 28th, Leadhills and 
Wanlock, Scotland, and around for 10 miles E. and 5 miles W.; 

also Noy. 29th. 1821, Oct. 9th, Stratheam, near Crieff, Scotland ; 

Oct. 22nd, Comrie, Crieff, etc.; Oct. 29th, Glasgow, etc.; Nov. 

27th, Leadhills and Wanlock Head. 1822, Feb. 20th, near York ; 

April 13th, Comrie; April 18th, Crieff and neighbourhood; Sept. 
18th, near Newcastle-upon-Tyne, severe, accompanied by noise like 

thunder. 1824, Dec. 6th, Portsmouth and south coast of England. 

1826, Dec. 25th, Loch Erne, and at Leadhills, Scotland. 1827, 

Feb. 9th, Anglesea, North Wales, and at Ripon, in Yorkshire. 

1829, Dec. 9th, Comrie. 1831, March 1st, Perthshire; March 2nd, 

Kent and south-east coast, at 8 p.m., severe shock, windows rattled 

sharply.* 1832, Dec. 30th and 31st, Swansea, ete., in South Wales. 

1833, March 20th, Glengarry, Inverness-shire; Sept. 18th, Dorsetshire; 

Nov. 13th, Chichester. 1834, Jan. 23rd, Chichester and south coast, 

etc.,—the point of greatest intensity seemingly a few miles N.W. of 
Chichester; Aug. 25th, in Perthshire; Aug. 27th, along Hampshire 

coast, ete. ; Sept. 21st and Oct. 5th, at Chichester—severe on the 

latter date, the earth trembling for two or three minutes; again, a 

slight shock on the 12th January, 1835, during which year also were 

* The writer remembers this distinctly. 
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shocks at Liverpool and other places in Lancashire on the 23rd Aug. 
In 1836, April 4th, in Shropshire. 1837, Oct. 20th, Cornwall and 

Devonshire. 1837, Oct. 27th, at Camelford, in Cornwall, severe 

shocks accompanied by a dull noise; Nov. 27th, another shock ; 
Dec. 8th, at Stamford, in Lincolnshire, and twenty miles around. 

1838, Jan. 14th, at Tynehead, in Northumberland,—the shock of 

sufficient force to throw down articles of furniture; the next day a 
rent was observed in the fields more than half a mile in length, “ sup- 
posed to have been caused by the earthquake ;’’ March 17th, Shrews- 
bury and neighbourhood,—an aJarmingly vibratory shock, accompa- 
nied by a rumbling noise like a train of waggons,—bells rang; July 
830th, Tureff, in Scotland; Sept. 14th, Adderbury, Oxfordshire; Dee. 

23rd, Charnwood Forest, Leicestershire, with rumbling noise. 1839, 

March 20th, Glengarry, in Inverness-shire; May 10th, at; Bridge- 

water; May 24th, Glasgow and Crieff; June 11th, north of Man- 
chester; June 12th, Lancashire and north of Manchester; Sept. 2, 

Bristol, Newport, Cardiff, and South Wales; also at Shrewsbury, 

- 

—felt most at King’s Down,—severe; Sep. 10th, Monmouthshire,— 
severe ; Oct. 23rd, over two-thirds of Scotland,—Comrie being one point 

of intensity; also numerous shocks occurred at Comrie constantly 
during the whole of this month; also, Nov. 24th, in Dorsetshire. 

1840, Jan. 8th, Donegal; Jan. 31st, Feb. 29th, March 28rd, April 

30th, July 31st, Aug. —, Sept. 9th, Oct. 31st, Nov. 29th, Dec. 31st, 

at Comrie, Perthshire. 1841, Jan. 31st, Caermarthen, etc., Wales ; 

April 19th and 21st, Oban, in Argyleshire; Dec. 20th, Kintail, 
Scotland, and at Comrie, 6th, 18th, Jan. 31st, Feb. 26th, May 30th, 

April 18th and 80th, March 28rd, June 380th, July 2nd, 23rd, 25th, 

26th, 80th, and 31st, Aug. Ist, 10th, 12th, 25th and 30th, Sept. 8th, 

9th, 10th, 16th, 17th, 19th, 22nd, 28rd, and 29th, Oct. 5th and 23rd, 

Nov. 3rd, 5th, 6th, 7th, 8th, 18th, and 26th, Dec. 3rd, 6th, and 

7th. 1842, Feb. 17th, in Cornwall; June 21st, in Lancashire; 

Aug. 22nd, in North Wales,—said to have been detected instrumen- 
tally at Prague. And at Comrie, Jan. 2nd and 7th, March 10th, 

April 21st and 22nd, June Ist, 2nd, 8th, 23rd, July 1st and 10th, 
Aug. 27th, Sept. 2nd, 24th, 25th, Nov. 18th and 29th, and Dec. 4th 

and 17th. 

The above account of British earthquakes is abstracted from Mr. 

Mallet’s elaborate general list, published in the Reports of the 
British Association, which goes up to 1850, since which date 
many shocks have been felt, especially one in 1852, through 



MACKIE—BRITISH EARTHQUAKES. 409 

Shropshire, Leicestershire, Cheshire, and generally over the same 
area as the one a few weeks since. Our list is, however, if 
not quite perfect, sufficiently complete to show how numerous, 

even in England, earthquake-shocks are, and how generally not dan- 

gerous nor violent in their effects. To establish this point was not 
our purpose in this article, but rather to raise discussion on an im- 

portant question. All earthquakes are more or less of the nature of 

what are properly termed “ shocks,” and more commonly they are the 

effects of something sudden, more like the snap of a bar of metal or 

stone under tensile strain than an explosion of gunpowder or gases. 
Perhaps very generally they are the “shocks” of the rupture of 
masses of dense strata, or the sudden slippings of one great rock-for- 
mation over another. We ourselves pay little regard to the idea of 
a central fused mass, and the possibility of tidal waves in such an 
igneous ocean, and desire rather to seek for the cause with an un- 

biassed mind, and as proceeding from natural causes such as we are 
acquainted with. It seems to me that in the crystallization of rock- 

masses we have a power of the most enormous character, working, it 
is true, by atoms; and so does molecular force, and what more tre- 

mendous, more irresistible ? Enclose water in a casket of iron; freeze 

it, and the casket bursts like a fragile china-cup. If in the crys- 
tallization of vast rocks, under the pressure of superincumbent 
strata, an expansion of their volume takes place, the superincum- 
bent beds will be subjected to tensile strain, at first moderate, sub- 

_ sequently intense, and then a fracture or snap, or giving way. 

If the rock-masses contract in crystallizing, fracture from tensile 
strain is equally possible. A bar of iron, broken by tensile strain, 
snaps with the report of a cannon; so the snapping of the 
solid rock-masses below may produce sounds like thunder or the 
rumbling of waggons. The snapping of great masses of sub- 
terranean rock might give rise to great chasms, to uplifts of the 

edges, and large tracts of strata, while the vibration of the snap would 

ring through the earth for miles upon miles ; its occurrence would be 
sudden, unpredicted, immediately dependent, perhaps, upon a sudden 

change of temperature, upon long-continued rain, or drought,—in- 
deed, upon any unusual condition. Certainly, too, it is not a little 
singular that earthquakes are most frequent in the vicinity of the 
crystalline rocks of mighty mountains; in Chile along the line of 
the Andes, along the mountainous tracts of Wales, and the same in 

Scotland, along the Pyrenees, and most frequently of all along the 

VOL. VI. 3G 
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most gigantic mountains in the world—the Himalaya. One can un- 
derstand a rugged mountainous tract being uplifted, self-uplifting 
by expansion, by crystallization ; but one cannot understand a moun- 
tain being permanently upheld on a gaseous explosion, or buoyed up 
by a generation of steam at high pressure. All such theories pre- 
suppose mighty caverns in the interior of the earth’s crust, or the 
earth itself, for the generation of such steam or gases; and after 
that these have expended their energy, are we to suppose that the 
tract upraised reposes on nothingness? Is it not worth studying to 
find out what effects the crystallization of vast rock-masses are capable 
of producing ? 

NOTES RESPECTING THE ORIGIN OF THE WORLD. 

By Tuomas Harrison, oF MELBOURNE. 

The tyro in geology usually experiences no small difficulty in reali- 
zing the present theory of the world’s formation. The various sedi- 
mentary rocks are of such vast thickness, that the question is very 
naturally put, as to where such an immense amount of detritus 
could possibly have been originated; and although not exactly so 
taught in elementary works, there are few students of geological 
scieuce who do not come to regard granite as being not only the 
foundation of the globe, but also the grand storehouse whence, in the 
shape of water-worn and eroded fragments, has been obtained the 
whole mass of the purely aqueous strata. 

With the above questions come yet others: Whether there is a pos- 
sibility so hard a material could be so completely broken up as to form 
clay-slates. mud-stones, and others of almost impalpable grain and tex- 
ture? Whether there is good ground for supposing lime, magnesia, 
alumina, and iron are found sufficiently plentiful in any species of 
granite to have given rise to the. extensive deposits of such minerals 
found in particular formations ? and also, how it is that various rocks, 
all proceeding from the parent granite, should differ from each other 
in their component parts so materially, merely as such rocks have 
been the product of different geologic ages ? 

The first of these questions is generally referred to almost an in- 
finity of time, during which the erosive action has been going forward ; 
whilst sorting of materials, chemical changes, and the influences of 
organisms, in the shape of plants and animals, are put forward as 
affirding satisfactory explanations of the two following difficulties. 

The case, however, even admitting the correctness of the preceding 
propositions, can hardly be regarded as clearly proven. The respec- 
tive thicknesses of the three different formations—primary, secondary, 
and tertiary, are in the very inverse order of what might be expected 
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in such a series, successively accumulated from the wearing away of 
an original indurate mass by a primeval ocean. Since, by the above 
theory, the primary rocks have only one source, the granite, whilst the 
secondary have at least two, the same granite and also the compara- 
tively soft strata of the primary deposits, from whence these several 
materials might have been derived,—it requires but little discernment 
to see that, allowing an equality of time for the production of each, 
the latter ought to be immensely the greater of the two. The fact 
is, however, the directly opposite ; whilst the tertiary, derivable from 
three distinct sources,—to say nothing of volcanic agency during 
this last period,—is far smaller in its development than either of the 
aqueous formations immediately preceding. Noris it fair to demand 
a longer period for the accumulation of the older strata; since the 
earth being, in those ages, comparatively new and unsettled, it can 
scarcely be supposed that the times of quiescence allowing deposi- 
tions to go forward would be more extended than in the latter geo- 
logic ages, during which the earth may be regarded as approaching a 
state of actual repose. 

One might also reasonably expect, under the circumstances, to 
find the water-worn materials, of which the sedimentary rocks were 
formed, growing gradually smaller in all the latter deposits, since 
these last must necessarily have been subjected to by far the greater 
amount of wearing action from their frequent changes of position. 
Here, again, facts are decidedly against the theory of primitive gra- 
nite being the origin of the earth’s sedimentary crust,—conglomerates 
and gravels being rare in the secondary, and almost unknown in the 
slate rocks; whilst modern tertiary gravels, containing pebbles, and 
even angular fragments of quartz and granite, are common in every 
land wherein tertiary deposits are to be found at all. 

Granite, again, is believed to have been produced under immense 
pressure,—a condition altogether irreconcilable with the idea that such 
granite was formed asa surface rock. The weight too of granite 
would appear to offer a most striking argument against its assump- 
tion of so high a position upon the gradual cooling of the earth’s ma- 
terials, some of which are known to be of very trifling density. 

But even supposing the great framework of the globe to be of gra- 
nite, still we cannot help agreeing with Mr. Jukes that the analogy 
drawn from the phenomena observed upon the cooling of lavas and 
other molten matter, would rather suggest the surface of recently 
solidified earth must necessarily be covered by vast heaps of ashes, 
scorie, and such light materials as naturally floated above the recently 
liquid mass below. 

Admitting the above supposition as reasonably correct, we have at 
once an immense amount of material, likely to contain portions of 
very many of the substances, the bulk of which sank by their supe- 
rior gravity towards the earth’s centre; and besides, matter espe- 
cially in a condition such as would admit of the mass being easily 
eroded and swept away by the storms and tempests, in all probability 
incidental to such an early period. The detritus of this material 
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would go to form the lower strata of the globe, whilst the upper 
might owe their origin both to the subsequent erosion of the first 
strata deposited, and also to vast eruptions of volcanic matter from 
the interior of the yet unsettled earth. The admission of the latter, 
the volcanic agency, fully accounts for the great variety of mine- 
rals and metals found deposited in rocks during different ages, 
whilst the varying character of lavas ejected in the same localities, 
yet separated by long intervals of time, would in some measure show 
the reasonableness of the supposition that the interior of the globe 
is in reality the grand repository whence every mineral had its 
origin.* 

Assuming the nebular theory to be correct, the following would 
appear to be the sequence of changes occurring during the earth’s for- 
mation. 

All matter existing originally in the form of a gaseous mass, the 
particles of which were kept separate by the contained caloric, on cool- 
ing to a certain point, the least easily volatizable parts would assume 
either a solid or a liquid form. Immediately on this taking place, the 
particles so forming, would of necessity rush together by the force of 
gravity, and must inevitably meet and form a solid or liquid nucleus to 
a surrounding nebulous atmosphere. The contained heat of the nebu- 
lous atmosphere still further decreasing, other solid or fluid matter 
would be formed, and would be deposited in the form of a stratum 
upon the solid or liquid portion first originated. In this way would 
be built up, as it were, a vast globe, whose materials would be arranged 
in layers or strata, the order or position of which would be the order 
in which they respectively solidified.+ 

During the formation of such a globe, it might sometimes happen 
that a stratum of a greater specific gravity would immediately suc- 
ceed one of jess. If the former chanced to remain a fluid, it is eyi- 
dent the two would be placed in a state of instable equilibrium, and 
that the, at first, lower stratum would, by the inevitable laws of gra- 
vity aud hydrostatics, ultimately assume the higher position. This 
state of things may be realized by imagining iron or other light metal 
and mercury to be introduced, both ina state of vapour, into the same 
receiver. If the lighter metal were the first to assume the solid 
form, it would be naturally deposited upon the bottom of the con- 
taining vessel, but would rise to and float upon the surface of the 
mercury immediately on the latter’s condensation. 

Applying this theory to the formation of the globe, let us suppose 
the granite at a given period to have been already precipitated, the 
heat of the nebulous mass being diminished by a required amount; and 
upon this layer of granite to-be subsequently thrown down a fluid of 

* In New Zealand there is said to be miles and miles of fine steel-dust covering the 
seabeach to a considerable depth ; this dust is supposed to be ejected by volcanic action. 

+ So far, most part of the above theory is identical with that of M. Ampere, noticed 
in the ‘ Edinburgh Philosophical Journal,’ vol. xviii. p. 339. The author, however, begs 
7 4 that he never heard of M. Ampére’s theory until long after his own had been 
elaborated. 



HARRISON—NOTES ON THE ORIGIN OF THE WORLD. 413 

greater specific weight, such as we know to be liquefied lava, trap, and 
basalt. Although specifically lighter, the granite crust might for a 
long time remain in its original position, forming, as it were, the 

| bottom of the superincumbent molten ocean. On such ocean of 
molten materials would float the scum and scorie previously alluded 
to. Of such scorie would be formed the various strata, by erosion 
and subsequent deposition. Portions of this scoriaceous mass being 
in immediate contact with the molten materials, might be metamor- 
phosed into gneiss, without being first redeposited by water; whilst 
schists and slates may represent those strata deposited by water and 
afterwards metamorphosed by heat, through being brought into fresh 
positions, as a result of convulsive movements. 
This state of things, however, could scarce continue ; as the molten 

ocean penetrated the granite, or as portions of such granite became 
loosened and detached, immense fragments would necessarily rise to 
the surface, causing earthquakes, elevation of mountain-chains, or 
absolute protrusion of granite peaks,—just as the detached masses were 
large enough to cause the phenomena, or as the solidified crust was 
of sufficient thickness to offer resistance to the immensely powerful 
elevating forces thus acting from beneath. 

It will be remarked that the assumed position of the granite in this 
theory exactly tallies with the hypothesis which supposes the granite 
to have been produced under an almost inconceivable amount of pres- 
sure, whilst the elevating forces thus necessarily generated by hy- 
draulic agency alone, are so vast as amply to account for the throwing 
up. of any mountain-chain whatever. Nor must it be forgotten that 
the rising of such a semi-molten mass as the granite, by breaking of 
the partially consolidated crust, might bring within the influence of 
the central heat, rocks which, during the period of their aqueous depo- 
sition had been subjected to a very low temperature, thus accounting 
both for the deposition and the change by heat of the slaty strata. 

It is not argued that the above suggestions, which the author puts 
forward with the greatest diffidence, offer an explanation for every 
observed phenomenon in the earth’s structure. Universal theories, 
like universal medicines, are ever open to suspicion. In the forma- 
tion of a world it is probable that every known force played its ap- 
pointed part; neither is it assumed that continued risings of the 
granite mass are the causes of modern earthquakes or voleanos. Both 
of these may be the result of chemical and electrical action. The 
author simply gives what is, to him at least, a partially new theory, 
trusting there may be at least one proposition contained in it which, 
by promoting discussion, may lead geologists one step nearer the 
truth ; while he is fully prepared to relinquish the hypothesis when- 
ever future examination, or further discoveries, show it to be false. 
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ON CERTAIN CRETACEOUS BRACHIOPODA. 

By E. Ray Lanxester, Esq. 

In the Plate accompanying this paper are figured three species of 
Terebratule, which the writer lately obtained from the Lower Green- 
sand beds of the Isle of Wight. Two of them are interesting as 
being entirely new to these strata in Britain, whilst the third is 
a remarkable deformity of a rare species. In Fig. 1, 2, 4, a shell is 
drawn which appears to be identical with the Terebratula Moutoniana 
of D’Orbigny, a species not uncommon in France, associated with 
T. sella in the Upper Neocomian and Aptian beds of that author. 
It is somewhat oval in shape, depressed and elongated; surface 
entirely smooth. The perforate valve is rather more convex than 
the other, truncated by a foramen of moderate size; deltidium very 
short and small. Nine specimens of this species were obtained from 
the ferruginous Greensand beds, at Dunnose Point, near Shanklin. 
This shell, on external examination, is easily distinguished from 7. 
sella, which it somewhat resembles, by the absence of any biplica- 
tion on the frontal margin. Its internal structure proves it to belong 
to the section Waldheimia of King, which precludes all doubt as to 
its specific distinctions from J. sella. It is easily distinguished 
from Waldheimia Celtica, Morris, by its less elongated and gibbous 
outline. The specimen drawn in Fig. 5, 6, 7 is the only specimen 
of the kind which the writer has obtained. The valves are lenticular, 
beak much produced, foramen very large and circular, deltidium 
large. Mr. S. P. Woodward is inclined, with the writer, to regard 
this shell as Terebratula depressa, Lamarck (7. nerviensis of D’Ar- 
chiac), a species which has not hitherto been found, excepting in 
the Upper (?) Greensand beds of Farringdon, and in the Tourtia of 
Belgium. Since, however, two species, 7. tamarindus and T. oblonga, 
are already known as common to the strata of Shanklin and Farring- 
don, it is not surprising that 7. depressa should have a similar verti- 
cal range. In Fig. 8, 9, a curious deformity of the Yerebratula 
Celtica of Morris is drawn. This specimen was obtained from the 
same locality as the two former species. The beak is very much 
produced and incurved, whilst a deep furrow or groove runs along 
the median line of the perforate valve, and a corresponding eleva- 
tion marks the smaller valve. 7. tamarindus, “a rare British creta- 
at fossil’ (Dav.), was also obtained in considerable quantities,— 

ig. 11. 
The rarity of some species and the paucity of any great variety of 

the forms of Brachiopoda in the Lower Greensand strata of England 
as compared with the large number of species characterizing the 
Continental beds usually considered as their “ homotaxis,” is some- 
what remarkable. There is no obvious reason why such forms as 
L. diphyoides, T. hippopus and others associated with a common 
British species, 7. sel/a, in the Upper Neocomian or Urgonian beds j 
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of France, should not be met with in this country; and it is to be 
hoped that careful search will bring some of them to light to fill up 
the vacant spaces in our lists of species. The following are the 
species of Terebratulide, identified by M. D’Orbigny in France,and by 
Mr. T. Davidsonin England, from Neocomian and Greensand strata. 

Lower Neocomian.—Terebratula tamarindus, T. pseudo-jurensis, 
T. prelonga, T. faba,* T. Moreana, T. Carteroniana,t+ T. Collinaria,t 
T. Marcousana, T. semistriata, T. hippopus, Terebratella oblonga, 
T. reticulata, T. Neocomiensis, Terebratulina biauriculata, Terebri- 
rostra Neocomiensis. 

Upper Neocomian or Urgonian.— TZerebratula hippopus, T. di- 
phyoides, T. Moutoniana, T. sella. 

Aptian.— Terebratula Moutoniana, T. sella, Terebratella Asteriana. 
Lower Greensand (England).— Zerebratula tamarindus, T. pre- 

longa, T. Celtica, T. sella, Terebrateila oblonga, to which I now add 
T. Moutoniana and T. depressa. 

FOSSIL BIRDS. 

By tHE Epiror. 

The wonderful remains of the Archxopteryx, recently acquired 
for the British Museum, have naturally drawn attention to a much- 
neglected department of paleontology ; and it will therefore not only 
be interesting, but useful also to the advance of science, to pass under 
review, at the present time, the state of our knowledge of the former 
existence of birds during past geological ages. The early authors, 
for the most part, speak not of fossil bird-remains properly so called, 
but in reality of mere incrustations by “ petrifying springs,” of the 
fanciful tracery of dendritic markings, or the imagined resemblances 
of oddly-formed stones. Thus Albertus Magnus, in his book ‘ De 
Mineralibus,’ printed in 1495, describes a fossil nest, with eggs, on the 
branch of atree. This might or might not be a true fossz/, but our re- 
cent discoveries of fossil birds and reptiles’ eggs, and the knowledge 
we have now of delicate objects truly fossilized, such as insects, 
fruits, flowers, and feathers, renders it possible that some of the old 
records of such may have had a foundation of truth, and gives a pro- 
bability that some at least may be brought within the capacity of be- 
lief as actual facts. 

With this view, we shall quote from the old authors all the passages 
known to us, commenting on them as occasion may require; and in 
thus working up the bibliography of fossil ornithology and arranging 

* The shell to which M. D’Orbigny has erroneously applied Sowerby’s name of 
T. faba, is identical with the 7. Celtica of Morris. The 7. faba of Soweiby is merely 
a variety of 7. biplicata confined to Upper Greensand strata. 

+ 7. Carteroniana and T. Collinaria appear to have been regarded in this country as 
forms of 7. se//a. 
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the whole of our knowledge of the subject, as far as we have the power 
to do so, we shall be able to separate facts from fictions, and give a 
solid basis for further investigations in the future study of ornitholo- 
gical paleontology. 

The first record of any allusion to petrified bird-remains is by 
ALBERTUS Maenvs, in 1495. His remarks evidently refer to those 
incrustations by calcareous springs which we should never now dream 
of associating with true fossils. Still, it is necessary for our purpose 
to record these, that the true may be separated from the doubtful; 
while moreover these instances, if at all reliable, will serve the good 
purpose of illustrating the conditions under which true fossil ornithic 
relics may have been produced in the former geological ages of our 
earth. Such records are not to be cast aside as useless, for more 
reasons even than these. The following is the account given by this 
naturalist Bishop of Ratisbon in his ‘ Liber de Mineralibus,’ pub- 
lished at Venice :— | 

“Tn our time there was discovered in the Danish Sea, near the 
city of Lubeck, a big branch of a tree, whereon a nest of birds 
was found, and small woodpeckers in the nest, all converted into 
stone of a reddish colour; the which cannot be otherwise explained 
than that the tree, at the time when the nest was in it, was rooted up 
by a storm, and the birds, drowned in the water, were afterwards, by 
the effects of local circumstances, entirely converted into stone. 
There is also in Gothia a spring, respecting which tradition states that — 
everything that is immersed in its water is converted into stone. 
The Emperor Frederick, wishing to ascertain the truth of this, 
ordered some sealed parchments to be put therein; these having 
been kept there for a few days, the half of the skin, and the seals 
that is, the part submerged in the well, was changed into stone, the 
other part still remaining as it was. It is also positively stated by 
trustworthy people that the water-drops, which are dashed here and 
there by the force of the spring, are converted into as many stones as 
there are drops; the water itself however is not changed into stone, 
but continues to flow. We witness also the formation of crystals 
in the most elevated mountains perpetually covered with snow, 
which phenomenon cannot be ascribed to any other cause than to the 
virtue of the minerals which exist in those places. From all which 
we see that it is very difficult to determine the place of generation 
of stones, the more so as they are formed not from a single but from 
many elements, and not under any special but under every climate ; 
and what seems more marvellous, they are generated as well in the 
bodies of animals as in the clouds, and their formation in all of these 
places renders it scarcely possible to reduce them to the same com- 
mon matter. But as we cannot doubt that for a body of a compound 
nature there must be a generative cause, so it must be thence in- — 
ferred that every kind has its peculiar place of generation, outside 
of which it decays and corrupts.” 

* Aliquando namque tempore nostro in mari Danico juxta civitatem Lubi- 
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eensem inventus est ramus magnus arboris, in quo erat nidus avium: et aves 
pice in nido: et converse in lapides erant parvi in nido param declinantes ad 
rubedinem quod aliter esse non potuit nisi quod procellis vel undis evulsa 
arbor tempore quo in ea fuit nidus et aves in aquam ceciderunt: et postea, 
per virtutem loci in quo jacebat. in lapidem universa conversa sunt. Est 
autem fons in Gothia: de quo verissime traditur, quod omnia que mer- 
guntur in ipsum in lapidem convertit: in tantum, quod ad eum misit Im- 
perator Fredericus cirotecam sigillatam ut probaret veritatem, que cum per 
aliquot dies medietas corii et medietas sigilli mersa erat in fonte: medietas 
corii et medietas sigilli conversa sunt in lapidem, altera medietate corio 
manente. Refertur et veraciter a fidedignis quod gutte que ex impetu 
casus ejusdem fontis sparguntur, super ripam fontis convertuntur in lapidem 
guttarum quantitatem habentes: cum tamen aqua que sic fluit non conver- 
tatur in lapidem: sed fluit continue. Videmus etiam oculis generari cris- 
tallos in montibus altissimis: qui sunt perpetuarum nivium: quod iterum 
esse non potest nisi per virtutem minerallium que est in locis illis. Ex 
quibus omnibus videtur non posse certum aliquid tradi de loco generationis 
lapidum : cum nec in uno tamen elemento: sed in pluribus nec etiam in uno 
tamen climate sedin omnibus. Et quod his mirabilius videtur, in corporibus 
animalium generantur et in nubibus, que omnia loca difficile videtur, valde 
ad unam materiam in communi reducere: cum tamen hoc sit necessarium, 
eo quod non dubitamus ejusdem corporis mixti secundum genus etiam unum 
secundum genus esse generativum. Oportet enim quod omnium genera- 
torum sit locus aliquis sue generationis, extra quem corrumpuntur et de- 
struuntur.”* 

The next earliest author is Groratus A@ricoLa (1546), in whose 
work, ‘ De Natura Fossilium,’ lib. x. p. 370,+ he says :— 

“Like the wood of the blackthorn, but not the same, is a 
fissile stone at the base of the mountain Melibocus, or, as it is 
now called, Hereynium, near Hisleben, Mannesfeld, Hostedt; it is 
black, bituminous, and full of brass, and when extracted from the 
pits it is first spread on the field, and being thus accumulated forms 
a heap. Afterwards the lower part of the heap is surrounded 
with twigs, wherein likewise some of the same stones are thrown, 
and then the twigs are set on fire; the stones which are at the 
top of the twigs take fire, and communicate it to the others close 
by, and these kindle the rest. This faculty of being easily ignited 
is a common characteristic of bitumen and sulphur. However, they 
show but small veins of pure and black bitumen, and while burning 
they emit a smell like that yielded by bituminous coals when blazing. 
When, at the time they are burning, some rain falls on them, they 
burn brisker and soften quicker. Likewise, when the smoke which 
rises upwards is cast by the wind on to stagding water, there is quickly 
a sort of bituminous matter to be perceived on the surface, all of 
which sufficiently proves that these stones are bituminous. The stones 

* ArBERTUS Macnus, ‘De Mineralibus,’ lib. i. p. 8. tract. f. cap. vii., edit. 1495. 
+ The works of Agricola are—‘ De Ortu et Causis Subterraneorum,’ lib. v. ‘ De Na- 

tura eorum que effluunt ex Terra,’ lib. viii. ‘De Natura Fossilium,’ lib. x. ‘ De Ve- 
teribus et Novis Metallis, lib. ii. ‘ Bermannus, sive de Re Metallica Dialogus.’  * Inter- 
pretatio Germanica Vocum Rei Metallice, addito Indice {cecundissimo.’—Basiles, edit. 

1546. 
VOL. VI. = ek 
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of this kind met with in the forest of Hercynium are sometimes 
covered with a crust of sparkling gold-coloured pyrites. They repre- 
sent also now and then figures of animals, as for instance, of kinds 
of fishes: Flat-fish, Pikes, Perches; of the bird-kind: cocks, hens ; 
sometimes also salamanders. Nay, even an image ofa bearded Roman 
pontiff, wearing on his head the three-storied crown (tiara), has been 
discovered, and which has been seen by many. Besides this, the image 
of the Holy Virgin also, holding the baby in her arms. There ap- 
pear also sometimes in Chattis species of fish of this sort of incrusta- 
tions. 

“Lastly, at Anneberg, on digging the Thomashirn pit, a bitumi- 
nous ore has been discovered, which, thrown on to live coals, burned 
and yielded a smell like wild garlic, and finally was reduced to ashes, 
containing but very little silver.” 

The following is a transcript of the original text :— 

** Spino similis, si non idem, est lapis fissilis ad radices Meliboci montis, 
sive, ut nune vocant, ad Hercynium effossus Eislebe, Mannesfeldi, Hos- 
tede: is niger, bituminosus, zrosus, primum ex puteis extractus in aream 
effunditur, atque ita ex ista coacervatione oritur tumulus. Deinde inferior 
tumuli pars circundatur sarmentis, in que similiter injiciuntur id genus 
lapides; tum sarmentis admoto igni accensis, ignem etiam concipiunt 
lapides super ea conjecti. Hi proximis quibusque impertiunt ignem: 
atque omnino omnes qui jam ardent, eis proxime adjunctis, ut autem 
facile ignem concipere signum sit bitumini commune cum sulfure: tamen 
parve puri et nigri bituminis vene interdum ejusmodi lapides distinguunt: 
et, cum ardent, talem odorem emittunt qualem carbones bituminosi cum 
flagrant emittere solent. Preterea si quando in ardentes mediocris 
pluvia decidit, magis ardent, et citius mollescunt: quinetiam ubi ventus 
fumum qui sursum fertur, in proximam aquam stantem dejecerit, mox in 
ea innatare aliquid instar liquidi bituminis licet cernere, quod vel nigrum 
est, vel fuscum, vel purpureum: que omnia satis declarant eos lapides 
esse bituminosos. Atque id genus lapidum, ad Hercynium nemus in- 
ventum, cruste interdum scintillis pyrite aurei coloris adherentibus. Et 
discurrentibus exprimunt varias animantium species, ut in genere piscium 
passeres marinos, lucios, percas: in avium gallos gallinaceos, nonnunque 
salamandras. Imo pontificis Romani barbati, et triplicem coronam in 
capite habentis, effigies reperta est, quam multi viderunt. Preterea beate 
Virginis puerum in manibus gestantis. Reperiuntur etiam in Chattis in- 
terdum species piscium in istius generis crustis. Nuper etiam Annebergi, 
cum ageretur Thomashirni cuniculus, effossa est cadmia bituminosa, que 
in prunas conjecta ardet, ac olet allium sylvestre et tandem in cinere abit, 
parve vero argenti in se continet.” 

The work which, so fargas we know, follows in sequence, is the 
‘De Thermis AnDRE# Baccii, Elpidiani, Civis Romani, apud Sex- 
tum Quintum Pontificem Maximum Medici, Libri Septem, Opus 
Locupletissimum, non solum Medicis necessarium, verum etiam 
studiosis variarum rerum nature perutile, etc., Venetiis, 1588,’ p. 
274; in which, discoursing “on the nature of the salt growing in 
TRANSYLVANIA,” he says, “ Of the nature of rock-salt and bay-salt, 

* Also in edit. Patavii, 1711, lib. y. cap. iv. p. 157 (word for word). 
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which seem to grow and increase from moisture and springs, we have 
already sufficient information conveyed to us by Vernherus; we may, 
nevertheless, add here some facts deserving of notice which we have 
retained in our recollection. Amongst others, whilst the salt destroys 
common iron, there have been iron-implements and wood discovered 
after having been left for years in it. In a certain place there was a 
hen found which, together with her eggs, had been buried in salt and 
was thus preserved, and is still exhibited uncorrupted.” 

The Latin text is given below :-— 

* Salis Natura que vegetatur et crescit in TRANSYLVANIA.—Salis vero 
scissilis ac montani naturam ex humore aut succo id genus aliquo vegetari, 
ac crescere, satis quidem fidem facit idem Vernherus; nec minus ex nos- 
tris preclari aliqui testes, qui multa mihi hac in parte memorata digna 
retulere, que referam. Inter alia vulgare fere dum sal exciditur, relicta 
elapsis annis instrumenta ferrea, ac ligna in eis reperiri. Quodam loco 
gallina cum ipsis ovis incubans reperta est, que eo obducta sale servata est, 
ac incorrupta etiam nune ostenditur. Jam magna ex eis fodinis carbonum 
vis erui solet cum sale et vetustissime roboris trabes. Sal gemmeus, qui 
lucidior est omni sale, cum in fundo reperitur, indicium fodientibus est 
inferius nullum esse salem, aut impuram terram, ceu matricem reperiri. 
Abundat et vicina Polonia hujus generis nativo sale saxeo in syncero 
tamen, ac magis solido.”’ 

The quotation which follows is from the work of Jou. Day. Ma- 
Joris, Phil. et Med. D., ‘ Dissertatio Epistolica de Cancris et Ser- 
pentibus Petrefactis, ad Don. D. Philippum Jacobum Sachs a Le- 
wenheimb. Medicum in Rep. Patria Vratislaviensi, cui accessit Re- 
sponsoria Dissertatio Historico-Medica ejusdem Philippi Jacobi 
Sachs 4 Lewenheimb. Phil. et Med. D. et Collegii Nature Cu- 
riosorum College de Miranda Lapidium Natura,’ p. 38.—Jene, 
1664 :— 

“In the meantime we are certain that not only crabs (river- and 
sea-crabs), but also serpents, lizards, sea-urchins, star-fishes, scallops, 
cockles, oysters, shell-fish, clams, limpets, tellens and turbines, and 
vertebre and spines of fishes, as well as beaks of birds and parts of 
other animals, as, for instance, teeth, nails, vertebre, skulls, etc., 
through natural as well as artificial causes, are often encountered 
in the depths of the mountains and in the most hidden recesses 
of the earth, where neither man nor any other animal could ever pe- 
netrate; nay, they are sometimes discovered even in the very middle 
of marbles, that show not the slightest fissure, their bodies, either 
previously petrified or in their natural state, having been, so to say, 
buried in the abyss of the earth, at the occurrence of the Deluge 
or by some other cause, and which remaining there have acquired 
the hardness of stone, as might easily occur through the infiltration 
of saline springs penetrating through every portion of the earth. 
We observe also on ancient walls nitrous water oozing through and 
coagulating into white icicles of a conical form.” 

The original runs— 

“ Credamus interim non cancros solum, sive marinos, sive fluviatiles, sed 
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angues etiam, lacertos, echinos, stellas pisces, pectines, cochleas, ostreas, 
conchas, chamas, mitulos, tellmas, turbines, pisciumque vertebras aut 
spinas, necnon vostra avium aut aliorum animalium partes, dentes videl. 
ungulas, vertebras, crania, et alia, tam a natura quam arte petita, in inti- 
mis sépe montium visceribus, aliisque profundis terrarum latebris, quo 
nulla unquam gens, nullum unquam animal aliud facile penetrare posse 
videtur, immo in mediis interdum marmorum, in nullas rimas hiantium, 
corporibus, sive petrefacta jam, sive pristinam naturam utcumque servantia, 
eatenus reperta esse, quatenus talia, ut verbo dixerim, voragine terre 
fuerint obruta, sive occasione Diluvii, sive casu alio; ibidemque per 
plurimos annos subsisterint, donec destructa sensim obnoxia etiam roddie 
Rigori Lapidifico, qui facile tandem supervenire ipsis potuit ob transsu- 
dantes passim Salinos, per Terram Succos, haud aliter, atque in muris 
antiquioribus Aquam nitrosam transudare, ipsamque in Stiria albas et 
conos coagulari conspicimus,” ete. 

Jou. Dan. Masoris, Phil. et Med. D., ‘ Dissertatio Epistolica de 
Cancris et Serpentibus Petrefactis, ad Don. D. Philippum Jacobum Sachs 
a Lewenheimb. Medicum in Rep. Patria Vratislaviensi, cui accessit Re- 
sponsoria Dissertatio Historico-Medica ejusdem Philippi Jacobi Sachs a 
Lewenheimb. Phil. et Med. D. et Collegii Nature Curiosorum College 
de Miranda Lapidium Natura,’ p. 38.—Jene, 1664. 

Joh. Weilhard Valvasor, in his ‘ Ehre des Herzogthums Crain’ 
(Lanbach, 1689), says, “ Near Landspreis, on the mountain, I dis- 
covered in a ditch many sea-shells, which had acquired a stony hard- 
ness, or rather which were converted into stone; also a bird’s nest 
together with a small bird sitting on eggs; which all together was 
transformed into hard stone by the lapidiferous spirit.” 
We extract the original passage from Theil 1 of this work, p. 478. 

‘Bey Landspreis, iber dem Berge, bin ich in einem Graben auch vieler 
Meer-Muscheln ansichtig geworden, die eine steinerne Hartigkeit ge- 
wonnen, oder vielmehr die Stein-Art selbst angenommen ; ingleichen eines 
Vogel-Nestes, mit einem kleinem auf den Eyern sitzenden Vogel; welches 
alles miteinander der Stein-machende Spiritus zum harten Stein gemacht.” 

Like all other books of its age, Peter Wolfart’s ‘ Vale Hanoviz et 
Salve Casselle’ (1707) has a very long title,* and more of a dilettante 
than a philosophic aspect. Medicine Doctor Wolfart has, however, 
something to say, and we will therefore let him say it in his own 
words (p. 12, etc.). 

“§ IV. In order to enable every and any one the better to under- 
stand our figures, and to avoid confusion of them, we think it 
advisable, for the interest of the work, not to notice obscure or futile 
opinions about the origin of the specimens,—abundant as such 
opinions are, according to the fertility of the genius of every writer,— 

* “Vale Hanovie et Salve Cassell dictum. Cujus Occasione Inventa queedam 
Hanoica utrisque Dilectissimis suis Popularibus Communicare, se suaque Studia de 
Meliori Commendare, atque prioribus benevolam sui memoriam relinquere voluit. Ps- 
TRUS WoLFart, Med. Doct., in Illustri Sehola Patria Anatomie hactenus et Philoso- 
phize Experimentalis Professor, nee non utriusque Hanoviee Physicus Ordinarius, uune 
vero Physicus Aulicus Hasso-Castellauus, cum ad Stationem suam novam capessendam, 
Abitionem paratet. Anno Christi, 1707, die 18 Aprilis, Francfort ad Menum.’ 
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and to separate the whole into two distinct classes; ascribing to one 
those which seem to be mere playthings of Nature, and to the other 
those due to the universal deluge, by which, according to what we 
learn from the sacred Scriptures (Gen. vii. 19), the whole earth was 
drowned and the highest mountains covered with water. 

“§ V. In the first class we will arrange all those fossil bodies which 
represent various superficial images,—figures of ants, beetles, pea- 
cocks, fishes and other animals, and which, it seems, had been already 
frequently observed in the time of Pliny, who refers to them in his 
H. N. lib. 87. Athanase Kirchner seems to have been the first to 
observe them in marble, jasper, and agate-stone. Very interesting is 
what Pliny says (1.c.) about an agate belonging to king Pyrrhus, on 
which Nature has sculptured the figure of Apollo with his cithara, 
attended by the nine Muses, and on which, by a certain tracery of 
stains, the instruments of all the Muses were reproduced. See 
‘ Disputatio M. Jo. Jacobi Lungershausen,’ held at Jena, about the 
figured imitations of nature, showing many beautiful phenomena of 
agates. 

“§ VI. Those marbles, which are very elegantly coloured, re- 
present to our fancy various figures, as may be seen in many very 
curious specimens; they are, therefore, largely dug in our neigh- 
bouring principality of Idstein, where they adorn sacred as well as 
profane buildings, from the pavement to the roof. Not less inter- 
esting, and not yielding in interest to the above, whether we look at 
the most elegant pictures they produce, or whether we consider them 
as a plentiful supply of coloured marble, are the specimens which 
were lately communicated to us by a friend from the principality of 
Diz, and which we may recommend as particularly deserving the 
notice of our readers, the first three, fig. 1, 2, and 3, drawn correctly 
from the originals. The fig. 1 represents an entire human head, 
together with all other parts of the body, not inelegantly drawn. 
The fig. 2 represents a head of an Own (see Pl. XXII. Fig. 1, nobis) ; 
and the fig. 3 a view of a country, which is but a mere play (artifice) 
of nature. With regard to the latter it may perhaps not be unsuit- 
able to compare what D. D. Behrens in his ‘ Hercynia Curiosa,’ 
p. 184, tit]. xiii. says, about the quarry called the ‘map-stone.’ It 
is as follows :—‘ This stone is found in the quarries of the villages 
Petersdorff and Rudigers- or Riddigers- Dorff belonging to the 
Count Stollberg’s estates at Hohestein or Neustadt, and the name 
of ‘map-stone’ was given to it because the veins of this stone bear 
in the most part the appearance of rivers as traced on maps.’ ” 

The original runs thus :— 

“§ IV. Quo vero eo melius hee nostra figurata ab omnibus ac singulis 
intelligi queant et ut omnis eo facilius inter illa evitetur confusio; opera 
pretium facturos nos putamus, si relictis aliis spinosis et futilibus circa 
illorum productionem oberrantibus opinionibus, cum hic quilibet suo videatur 

_ abundare ingenio, ea dispescamus in duplicem classem, alia adscribendo 
mero accidentali Narurx Lvusvt, aliae contra a Dituvio illo UNIVERSALI, 
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quo totam terram obrutam omnesque ejus excelsos montes aquis opertos 
fuisse, ex paginis sacris edocemur, Gen. vii. v. xix., derivando. 

“§ V. Priori classi assignamus omnia ac singula illa corpora fossilia, que 
varias figuras, ut formice, scarabei, pavonis, piscium aliorumque animalium 
superficietenus tantum nobis exhibent, quod quidem frequentissime in 
lapidibus observari suo jam tempore docuit Plinius, H. N. 1. 37. Pre- 
primis huic negotio parere videntur Athanasio Kirchero Marmor, Jaspis " 
et Achates. Memorabile sane est quod de Achate refert Plinius, 1. c., quod 
videlicet Pyrrhoni Regi fuerit Achates, cui natura insculpserit Apollinem 
cum Cythara stipantibus novem Musis, certo Macularum ducta ita depictis 
ut simul instrumentum cujusvis Muse emergeret. Vide Disput. M. Jo. 
Jacobi Lungershausen Jene habita de Imitamentis nature cirea figuras, 
plura eaque egregia Achatis phenomena exhibens. 

«§ VI. Marmora quoque elegantissime esse colorata variasque Phantasize 
nostre obtrudere figuras, videre licet in varlis speciminibus que passim ad 
curiosos transmittentur, et adeo copiose quidem in vicino nobis Principatu 
Idsteinensi eruuntur, ut illic edes sacre et profane iisdem a pavimento ad 
verticem usque splendescant. Minime vero his cedunt, sive frequenter in 
illis spectemus occurrentem elegantissimam picturam, sive uberrimum 
varie coloratum marmorum proventum, illa specimina que nuper nobis a 
singulari quodam amico ex Principatu Dizensi communicate sunt, et ex 
quibus Lectoris admiratione preprimis digna indicamus tria illa que fig. 1, 
2, et 3, graphice et ad vivum delineata exhibent. Ex quibus fig. 1, in- 
tegrum caput humanum cum aliis corporis humani partibus haud inele- 
ganter representat, fig. 2, caput ULUL&, et fig. 3, Tabulas Regionum miro ~ 
sane Natur# artificio sistit. Cum tertio non incongrue fortassis con- 
ferendum quod D. D. Behrens nobis describit in Hercynia sua curiosa, p. 
134, tit. xii., ‘Von dem Steinbruch der Land-Karten-Stein genant,’ hune 
in modum: ‘ Dieser Steinbruch ist nahe bei denen uns benachbarten in den 
Hoch-Grafflichen Stollbergischen Amt Hohestein oder Neustadt gelegenen 
Dorfern Petersdorff und Rudiges- oder Riddiges-Dorff genant anzutreffen, 
und hat den Namen daher bekommen, weilen die Adern dieses Steines in 
grossen Stiicken, wie die Fliisse in denen Land-Karten ein Ansehen 
haben.’” 

We really seem to have the record of a true fossil, although the 
statement is mixed up with the wonderful tales of Agricola and Al- © 
binus, in the ‘ Piscium et Querele et Vindiciz, exposite a JOHANNE 
Jacopo ScuEucnzeERo, Med. D. Acad. Leopoldin. et Soc. Reg. An- 
glicee ac Prussicee Membro,’ pp. 14, 15.—Tiguri, 1708. See figure in 
plate ii. (copied in Pl. XXII. Fig. 2, nobis). 

We had rather, however, the Doctor should speak for himself. 

“Behold also, a tail of a bird, or a remige-feather, in the fissile 
stone of Oeningen, the only specimen hitherto known of the remains 
of the winged kingdom except the gallinaceous bird quoted by Agricola 
in his Foss. 4. x. p. 8371, in concurrence with the image of a bearded 
Roman Pontiff, wearing on his head the triple crown ; the existence of 
which latter is however questionable, the more so, as in the public Re- 
cords of Eisleben no mention is made about it, according to Cl. Don. 
Gothofr. Myli Memorab. Saxon. Subterr. p. 5; yet it must have 
been so, as the stone not long after the Reformation, about the year — 
1539, was presented, first to Luther, and then to Francis I., King of 
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France. Moreover, according to Albinus, p. 105, it is said, that the 
image of the Pontiff was adorned with a triple crown, and the ponti- 
fical robes were of tissue made of gold-like and purple thread, and 
the human eyes, ears, and nostrils, distinctly shown; the figure of 
the Pontiff sitting in a splendid chair, raising his right hand, on which 
even a jewel (S¢. Peter’s ring) could be observed.* 

The original text is :— 

“ Eece enim Caupz avis vel RemicEM pennam in Lapide fissili Onin- 
gensi conspicuam, unicum, quod hactenus fit cognitum ex Volucrium Regno 
superstes monumentum. Lxcipite Galluwm Gallinaceum, cujus meminit 
Agric. 4,x. Foss.p.371, juxta Pontificiis Romani barbati et triplicem coronam 
tn capite habentes effigiem, de cujus tamen existentia merito dubitatur, quan- 
doquidem in Actis Publici Eislebiensibus ne minima quidem fiat mentio, 
teste Cl. Dn. Gothofr., Mylio Memorab. Saxon. Subterran. p. 5, fieri autem 
debuisset Lapidis et non longe post Reformationem, anno nimirum 1539 
eruti, dono dati primum Lwthero postea Francisco I. Galliarum Regi ; 
presertim si, quod A/binis scribit p. 105, Pontificis effigies ad fuit 
ornata triplici corona et veste Pontificiali, aureis quasi filis et purpura con- 
texta, os, oculos, et nares hominis, referens, in sella splendida sedens, de- 
nique dextram manum sublevans, inguam tanquam gemmam contemplans 
intuebatur.” 

It is difficult to know what Mylius (1709) means in the following 
passage :— 
“Tam bound to mention also that in the same quarry (Illmenau), 

a few years ago, a model has been discovered, which presented a HEN 
very distinctly reproduced, and which is the more remarkable as 
even the intestines of the hen were imprinted.” 

He follows these remarks with others about fish-remains, which 
are more likely to have been true fossils :— 

“Ich muss auch ferner mitberiihren, dass eben in diesem Wercke, vor 
wenigen Jahren noch, eine Niere, in welcher eine Henne ganz deutlich 
abgebildet war, gefunden worden, so um desswillen remarquabel, dass 
dieses Bergwerck diese Henne in seinen innersten EKingeweide expri- 
miret.”’+ 

Buttner, in his ‘Rudera Diluvii Testes’ (1710), says that “near 
Lubeck, there was once discovered a petrified branch of a tree, together 
with a bird’s nest. A petrified twig, very nicely formed, is also shown 
in the Museum of Arts at Florence.” 

Further on is another passage:—“To this happy circumstance 
(i.e. acommunication from the Pastor Webel) I owe also a confirmed 
assurance respecting a bird’s nest discovered there (¢. e. near Kindel- 
briick, in Thuringia), together with four or five white eggs (like 
quails’ eggs), and a stone four yards round,} which was very firm, 
and a figure of which was shown to me by another friend, as repre- 
sented on plate xxi. fig. vi.” (see Pl. XXII. Fig. 3, nobis). 

* In the British Museum copy the plate containing the figure of the bird from 
CEiningen is wanting. ie 

+ Mylius, ‘ Memorabilium Saxonize Subterraneze,’ Leipzig, 1709, p. 47. 
+ Literally, “4 Ellen starch.” 
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We give the text of these passages :— 

“Bei Lubeck wurde einst ein versteinter Ast mit einem Vogel-Nest 
gefunden. Ein versteinter Zweig, gar artig proportionirt, wird in der 
Kunstkammer zu Florenz gewiesen,”’ p. 187. 

“« Eben bei diesem gliicklichen Zuspruch bekomme nochmahlige Ver- 
sicherung, wegen eines daselbst gefundenen Vogel-Nests, darinnen 4 oder 
5 weisse Eyer, als Wachtel-Eyer, und ein Stein der 4 Ellen starck und 
sehr feste gewesen gelegen, welches mir von einem andern Freunde vor- 
gebildet worden als Tab. xxi. weiset.” [M. D. S. Buttner’s ‘ Rudera Di- 
luvii Testes,’ p. 218, pl. xxi. fig. 6.—Leipzig, 1710.] 

“T cannot present now,” says M. Hermann, in his ‘ Maslogra- 
phia ’* (1711), “all the figures which I possess on my polished pyra- 
mids, squares, and other big stones, but I will, nevertheless, give a 
few of them, plate xiii., from R. 12 to 17, as they are in a polished 
state.’ Itis unfortunate for us M. Hermann could not do all he evi- 
dently wished, but for our purpose he has done quite enough, and 
we copy his fig. 17 (in our Pl. XXII. Fig. 3), as it has been referred to 
amongst the statements of bird-remains. 

Hermann also gives in tab. xi. fig. 99 another figure, which we 
also copy, describing it in his text as ‘a white stone with the neck of 
a goose”’ (see our Plate XXII. Fig. 3). 

* Fig. 99. Lapis albus cum collo anserino. Gaunss-Hals.”’ 

(To be continued.) 

. CORRESPONDENCE. 

Homo sapiens versus Pithecus mdocilis. 

Srr,—Page 392 of your periodical for October, contains an allusion to the © 
Andaman Islanders. The subjoined extracts from the ‘ Friend of India,’ 
of the 6th August last, may perhaps tend to show that their degraded con- 
dition is more to be attributed to the circumstances attending their mode 
of existence (toto orbe divisos) than to any natural deficiency of intellect 
in them; that their apparent low condition, relatively to the rest of 
mankind, is owing to deficiencies which are more acquired from the cir- 
cumstances which have surrounded them hitherto than inherent in them- 
selves. W. Dae 

Extracts.—‘‘ Never, we venture to say, has the Government of India 
published such remarkable documents as a Report by Lieutenant-Colonel 
Tytler, with a narrative, by the Rev. Henry Corbyn, of attempts to civi- 
lize the pigmies who inhabit the Andaman Islands.” ... ‘ Mr. Corbyn 
declares he has unquestionable proof that the Andamanese, who are ‘ most 
imitative and possessed of extraordinary memory and quick intelligence, 
may soon acquire our language;’ and he speaks of ‘the submissive and 

* The title of this work is,—‘‘ Maslographia, oder Beschreibung des Schlesichen 
Massel, im Oelfs-Bernstadtischen Fiirstenthum mit seinen Schauwiirdigkeiteu. Von 
Leonhard David Hermann. Brieg. 1711.” 

+ One of the first newspapers in the East. 
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orderly conduct, good temper, and the pleasure evinced by the twenty- 
eight inhabitants of the Home.’” . . . “ We would commend Mr. Corbyn’s 
narrative to the study of those who, like Sir W. Denison, enter the lists 
in a mild fashion against Mr. Darwin and Professor Huxley, in defence of 
the dignity of the race and its generic difference from the gorilla. If Mr. 
Corbyn’s record is to be trusted, the fact that the most degraded speci- 
mens of humanity yet discovered can be taught in a few weeks to show 
extraordinary memory ‘and quick intelligence,’ to distinguish the letters 
of our alphabet and read words of two syllables, will not be overlooked by 
those who hold the old-fashioned belief that God made man in His own 
image.” 

Southampton, 3rd October. 

Mr. Guppy’s Article on Trinidad Rocks. 

My pear Srix,—I am very sorry to see by your last number that Mr. 
Guppy has most unaccountably misapprehended the tenor and purpose of 
my former letter to you. I was perfectly aware that Mr. Guppy was not 
the authority for the correlation of the beds in question with the Neo- 
comian of Europe; nor do I for one moment raise any objection to the 
connection of the two series of rocks. I merely objected to the use of the 
term “ age;” and without dissenting in one particular from Mr. Guppy’s 
statements, took the opportunity of referring to Professor Huxley’s views 
on “ homotaxis.” Your correspondent himself states that he has held 
views similar to those in question ; and I am, therefore, surprised that he 
should have troubled himself to enter into an explanation on other matters, 
which was alike unnecessary and uncalled for. 

Let me assure Mr. Guppy that I concur in all that he has written 
on this matter, saving the one word “age;” and I am sorry that he 
should have thought it worth while to correct an error which had no 
existence but in his own imagination. Yours truly, 

E. R. Lay Kester. 
8, Savile Row, W. 

PROCEEDINGS OF GEOLOGICAL SOCIETIES. 

Liverroot Grotoeicat Socrety.— The abstracts of the proceedings of 
this useful society, for the sessions of 1861-2 and 1862-3, have just been 
printed ; they commence with the Report of the Excursion to Holywell 
on the 11th July, 1861. 

The mountain limestone of that neighbourhood contains many species 
of the ordinary fossils in profusion,—Productus giganteus, P. semireticu- 
latus, Lithostrotion basaltifurme, and Syringopora geniculata being the 
most common. The formation is there divided into the following sub- 
divisions :—1, numerous beds of Chert ; 2, Shale and Limestone, with con- 
eretions of chert ; 3, Black Limestone ; 4, White Limestone. The position 
of the chert nodules in No. 2 is similar to that of the flints in the Chalk, 
but their form is different, being round flat concretions, thick in the centre, 
and gradually thinning towards the circumference. 

Next follows the Report of the Excursion to Coalbrookdale, on July 31st. 
VOL. VI. 31 
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The excursion occupied two days, which were devoted to examining the 
Silurian strata. The low land to the west of Coalbrookdale, towards 
Buildwas, is Wenlock Shale ; the lofty ridge, including Benthall Edge and 
Lincoln Hill, is Wenlock Limestone, with the millstone-grit and coal- 
measures reposing thereon. The following fossils were collected upon the 
occasion, from the Wenlock Limestone :—Heliolites Murchisonii, H. me- 
gastoma, Propora tubulata, Favosites Forbesu, F. cristata, F. fibrosa, 
Lebecheia conferta, Halysites catenularia, Syringopora bifurcata, 8. fasei- 
cularis, Thecia Swindernana, Cyathophyllum articulatum, Omphyma Mur- 
chisonii, Aveolites Grayit, Cystiphyllum sp., Calymena Blumenbachu, 
Athyris tumida, Rhynchonella spherica, R. nucula, R. borealis, Atrypa 
marginalis, A. reticularis, Strophomena depressa, Euomphalus rugosus, 
E.. discors, E. sculptus, E.. funatus, E.. carinatus; from the Wenlock Shale ; 
Encrinital Stems, Calymena tuberculosa, Lingula sp., Orthis hybrida, O. 
biloba, O. elegantula, Rhynchonella sp., Leptena transversalis, Acroculia ? 
Crustacea are rare at Coalbrookdale, when compared with the same forma- 
tion at Dudley. 
Amongst the papers printed, are ‘‘ On the Inferior Oolite,” by the Rev. 

S. H. Cooke, M.A. The Inferior Oolite, as developed among the Cottes- 
wolds, especially near Cheltenham, consists of four chief divisions,—1. Am- 
monite Sands, about forty feet thick, by some considered to belong to the 
Upper Lias, but probably a transition bed between that and the Inferior 
Oolite. Rhynchonella cynocephala, and many Ammonites are peculiar to it. 
The best sections are to be seen at Frocester and the Haresfield Hills. 
2. Pea-grit or Pisolite, about forty feet in thickness, confined to the im- 
mediate neighbourhood of Cheltenham. 3. Freestone and Oolitic Marl 
series, about one hundred and ninety feet thick at Leckhampton Hill; the 
freestone is much quarried for building, but generally unfossiliferous. 
The Oolite marl-bed, about seven feet thick, contains many fossils. Near 
Stroud it contains a thin coral reef, with Nerinea. 4. Ragstone, about 
thirty-eight feet in thickness ; a hard gritty rock, with many fossils. It is 
subdivided into Gryphite-grit, Trigonia-grit, and Pholadomya-grit. The 
first of these exclusively affords Gryphea Buckmannii, which is also found 
in the Swiss Jura and Swabia; Chemnitzia, Pholadomya, and Gresslya 
abound in this division. It maintains a nearly constant thickness over the 

‘whole district, while all the inferior divisions, including the Upper Lias, 
thin out and gradually disappear towards the east and south-east. Thus, 
at Stonesfield the Ragstone is thirty feet thick, while all intermediate 
strata between it and the Upper Lias are omitted; the latter is six feet, 
resting on the Marlstone twenty-five feet. The Inferior Oolite is also de- 
veloped near Dundry, where tbe chief fossiliferous bed probably corre- 
sponds in place with the Cheltenham Pisolite ; also in Dorsetshire, near 
Bridport, where it forms the coast-section, but is much disturbed by 
faults. Its fauna in these more southern localities differs much from the 
Cotteswoldian, the Bristol coal-field having formed a complete barrier 
between. It is also developed on the Yorkshire coast, near Scarborough. 

‘On the Stonesfield Slate, and its associated Strata.” By Mr. W.S. Hor- 
ton. The term Stonesfield Slate is applied to a bed which forms the base of 
the Bath Oolite in certain localities of the counties of Oxford, Gloucester, and 
Northampton. It is typically developed at Stonesfield, near Woodstock, 
and consists of a finely laminated calcareous sandstone, and although of 
very inconsiderable thickness, rarely exceeding one foot, was formerly of 
considerable local value for roofing-purposes. It is not exposed in open 
quarries, but worked by means of shafts and galleries, the latter extending 
to a considerable distance from the mouths of the pits. The blocks of slate 
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when first raised are very compact, but after being exposed to the action of 
frost split readily along the planes of bedding. The organic remains are 
numerous and varied, including several orders of plants. The plants are 
for the most part terrestrial, and include such forms as Pterophyllum, Zamia, 
and Sphenopteris. The small extreme branches of coniferous shrubs allied 
to the cypress and yew, which have received the name of Thuytes, occur 
also. Several genera of insects are among the rarer fossils. The Mollusca 
are but limited in species. The fishes of Stonesfield belong entirely to the 
Placoid and Ganoid orders. The remains of this kind are palatal teeth of 
the genera Strophodus and Pycnodus, teeth of Hybodontide and Sauroidei. 
The most famous of the Stonesfield reptiles is the Megalosaurus Buck- 
landi. There is also one species of Teleosaurus, and one of Pterodactyle, 
and one small species of Chelonia. The remarkable catalogue of associated 
life exhibited by this formation is rendered still more complete by three 
enera of small Mammalia. The Northamptonshire equivalent of this bed 

is a deposit of ferruginous sand and ironstone, termed Northampton sand. 
It is worked as an iron-ore near Blisworth. Its fossils are very scarce, and 
for the most part fragmentary ; those from the Duston pits being the only 
ones that are sufficiently well preserved for identification. From the 
fact of this Northampton sand resting on the Upper Lias without any 
intervening beds, some geologists have been disposed to regard it as the 
equivalent of the Upper Lias sand of Gloucestershire, but the author con- 
siders the evidence not to be in favour of this opinion, as all the species 
hitherto collected are identical with those of the Stonesfield Slate. 

“ On a Fossil Elytrum from the Stonesfield Slate.” By Mr. C.S. Gregson. 
The author stated that this wing-cover could not be referred to Bupres- 
tide, but is undoubtedly a Longicorne, and nearly allied to, though not 
identical with, Prionus coriarius of the present day, which has the elytra 
roughly punctured and three obscure raised lines, whilst the specimen 
under consideration has the whole surface divided equidistantly with more 
deeply sunk lines, and one well-defined mark on the side, carried down to 
the end of the wing-case. Specimens from South America so nearly ap- 
proach the fossil in form that the author thought it advisable to give it the 
provisional name of Prionarovides Hortoni. 

“ On the Surface Markings near Liverpool, supposed to have been caused 
by Ice.” By G. H. Morton, F.G.S. Towards the end of 1859 the 
author gave an account, to the Literary and Philosophical Society of 
Liverpool, of certain indications of ice passing over and grooving the rocks 
in Toxteth Park. Since that time he has found the same appearances in 
two other places. The following are the three localities :—In a field be- 
tween Park Hill Road and the Dingle; in the brickfields, about 50 yards 
north of Boundary Street and 150 yards west of Gore Street, where about 
10 yards of striated surface have been exposed for some years. The Sand- 
stone belongs to the base of the “ Keuper” formation. The surface in- 
clines about 5° in the same direction as the grooves and furrows, N. 15° W. 
The elevation above the sea is about 80 feet. The other locality is also in 
the brickfields, about 600 yards S.W. of Kirkdale Gaol, and about the same 
distance from that last referred to, with which it may possibly communi- 
cate. The Sandstone belongs to the base of the rf Keuper,” and the striated 
surface exposed is fully 500 square yards, inclining throughout at an angle 
of 74° in the direction of the striz, which is the same as in the contiguous 
example, N. 15° W. ‘The elevation above the sea is 80 feet, or perhaps a 
little less. 

Since this communication was read, the author has found very distinct ice- 
grooves at Oxton, Cheshire, half a mile 8.E. from the telegraph on Bidston 
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Hill. The direction of the striations is N. 30° W., and the elevation about 
120 feet above high-water level. 
“On the Thickness of the Bunter and Keuper Formations in the Country 

around Liverpool.” By G. H. Morton, F.G.S. The author gave the re- 
sults of recent measurements of the Triassic strata around Liverpool, and 
exhibited a section of the Keuper Sandstone of Storeton and Wapping 
tunnel. The following shows the results that he had obtained :—Keuper 
formation—Red Marl, 100 feet; Upper Shales, or Waterstone, 75 feet ; 
Upper Sandstone, red and yellow, 150 feet ; Lower Shaies, 50 feet ; Lower 
Sandstone, yellow and white, with conglomerate base, 175 feet: Bunter 
formations—Upper soft yellow Sandstone, 100 feet; Upper soft red and 
variegated Sandstone, 300 feet ; Pebble-beds, 350 feet ; Lower soft red and 
variegated Sandstone, base yellow, 400 feet ; total, 1700 feet. The Upper 
Shales may be above 75 feet ; that is the apparent thickness. The Lower 
soft red and variegated Sandstone may possibly exceed 400 feet, for its 
actual base is not seen. 7 

Obituary Potice. 

THE REV. STEPHEN HISLOP, 

OF NAGPUR. 

We sincerely regret to see a paragraph in the newspapers announcing 
the decease of the Rev. Stephen Hislop, of Nagpur, Missionary of the Free 
Church of Scotland, who was drowned, near Nagpur, on the evening of 
September 4th of this year. He was not only a highly esteemed Christian 
minister and most amiable man, possessing great influence with the natives 
of Central India, but he was also a good geologist, hard-working, clear- 
sighted, and cautious. 

Several years ago (1853) the Rev. S. Hislop and his then colleague, the 
Rey. R. Hunter, observed that the tablets of reddish sandstone that served 
the native school-children for “slates” bore fossil remains of plants; and 
tracing the stones to the quarry from which they were obtained, they dis- 
covered abundant vegetable fossils; and, collecting them with care, they 
sent a large series of specimens to the Geological Society of London, most 
of which have been since described (in 1861), by Sir C. Bunbury, in the 
Society’s Journal. They also made a careful examination of the geo- 
logical characters of the vicinity of Nagpur, collected all the information 
they could from memoirs and notices by early labourers in Indian geology, 
and sent a large collection of Tertiary plant-remains, sheils, insects, fishes, 
and bones, as well as rock-specimens and minerals, from the Nagpur terri- 
tory to the Geological Society. Before long, in 1854, Messrs. Thalap and 
Hunter communicated to that Society a memoir, giving their views as to the 
geological structure of that country ; and an abstract was published in the 
tenth volume of the Geol. Soe. Quart. Journ., and the memoir, in full, 
appeared in the eleventh volume, with a geological map of the western part 
of the Nagpur territory by the authors. Amendments of the map were sub- 
sequently cominunicated by Mr. Hislop; and in 1855 he sent home a short 
notice on the Umret Coalfield, lying north of Nagpur, and related by 
synchronism to the plant-beds of the latter district, as well as to the 
Burdwan and other coals of Bengal. Having come to England, mm 
1859, Mr. Hislop undertook the description of the Tertiary shells that he 
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and Mr. Hunter had formerly sent home, as well as others that he now 
brought, both from the vicinity of Nagpur and from Rajamandri; and the 
results of this labour of love appeared as a memoir in the ‘ Journal of the 
Geological Society,’ vol. xvi., illustrated with six plates, chiefly from his 
own drawings. The fossil insects and Cypride of Nagpur were at the 
same time described by his friends A. Murray, F.R.S.E., and Rupert 
Jones, F.G.S. 

Returning to India early in 1861, he wrote a succinct account of his views 
of the age and relationship of the red sandstones, coal, and other beds of 
Central India, on board the steamer, and communicated it to the Geo- 
logical Society as a companion paper to Sir C. Bunbury’s memoir on the 
fossil plants of Nagpur and Manyali, both appearing in the seventeenth 
volume of the Society’s journal. Later in the same year an extract from 
one of his letters appeared in the same journal (vol. xviii.), on the age of 
the Kotah limestone, which lies on sandstone containing plant-remains, 
and equivalent to that near Nagpur. 

Mr. Hislop had also communicated the results of his geological re- 
searches to the Bombay Asiatic Society’s Journal; his latest memoir in 
that work, we believe, is in vol. vi. 

The results of the geological labours of our deceased friend are of much 
importance in the areata history of Central India, and, indeed, throw 
light on the age of the coal-series of Bengal also. The great fern-leaves, 
stems of trees, and other plant-remains from near Nagpur; the plants and 
reptiles, fishes and Estherie from Mangali; the Ceratodi from Maledi ; 
the fishes and other fossils from Kotah, as well as the manifcld fossil 
forms from the Tertiary beds of the Deccan, all help, or will help, in indi- 
cating the relative ages of the Indian strata, and putting them in geolo- 
gical order, adding knowledge for the scientific geologist, and, thereby, 
guidance for the practical man. 

The earnestness and clearness of his work, whether in the field or at home, 
were equalled by Mr. Hislop’s desire to be just to fellow-labourers and 
earlier observers, and by his modest avoidance of notoriety as a geologist 
and naturalist. With his equally enlightened colleague he had gleaned 
much in the Nagpur field of natural history, and when, after the Indian 
rebellion (during which a friendly native warned him in time to save 
Nagpur from the threatened evil), he lost his colleague,—retiring with 
broken health,—he still gave all the leisure that he conscientiously could 
spare from his more important duties to collecting and observing, his 
periodical tours of inspection and instruction affording almost his only 
opportunities. A faithful native, Vira, served him as a collector, being 
occasionally sent to considerable distances for fossils. At one of Vira’s 
last visits to Maledi (1863), he discovered a valuable series of reptilian 
bones and teeth. 

As helps in studying the fossil forms of life in India, Mr. Hislop lost 
no opportunity of collecting and observing recent animals and plants of 
kinds similar to the extinct; and these he freely communicated to natural- 
ists in India and England. Some small bivalve Crustacea collected by him 
from the ponds and streams of Nagpur have been described by Dr. Baird, 
and allied fossil forms from Naghur and Mangali by Mr. Rupert Jones. 

Taken away suddenly from his family, his friends, and his native church 
and schools, he will live in our memory as a beloved man, just and good, 
and as an acute observer, cautious and conscientious ; not courting poe 
nor even notice, but delighting in work and truth as a loving student of 
nature and a faithful servant of God. Lees Oe 
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FOREIGN INTELLIGENCE. 

The question of the “‘ Terrain Quaternaire”’ and the antiquity of man 
in the north of France, discussed at the Academy of Sciences on the oc- 
easion of the discovery of the human jaw at Moulin-Quignon, has been 
treated in detail by M. d’Archiac in his Museum lectures, now collected and 
published by M. Trutet. M.d’Archiac does not share in the opinion of 
M. Elie du Beaumont upon the general question of the degree of antiquity — 
of the human species, and relatively to the special case of the Moulin- 
Quignon jaw, he does not support the opinion of the learned Perpetual 
Secretary of the Academy as to the nature of the deposit. He believes 
there is nothing in the least to justify the assertion that it is one of those 
which come within the denomination of “‘ meubles sur les pentes.” The de- 
posits on the declivities, if they are due to floods and torrential waters, dis- 
playa particular structure,and require hollows in the soil which do not exist 
in that district, and those which might be attributed to occasional erosions 
of the rivers do not accord with the lines of ancient talus, but on the con- 
trary, with common modern deposits. Moreover, the analogy of the de- 
posit at Moulin-Quignon with those of other neighbouring localities incon- 
testably quaternary does not permit a separation. The discovery of the 
human jaw of Moulin-Quignon, whatever its authenticity, has in reality 
but a secondary importance ; it is a simple fact confirming proofs of much 
greater value by their number and generality. If the worked flints can- 
not really be attributed to chance, if they are really the produce of human 
industry, if they can be regarded as the evidence equally indisputable, of 
the existence of man before the formation of the deposit which contains | 
them,—as the bones of elephants, rhinoceros, the great deer, hippopotamus, 
bear, hyena, cave-lion, etc., are of the contemporary existence of those 
animals,—it matters little whether we meet with, or do not meet with the 
remains of man himself; the question is resolved by the fact, and it 
maiters little primarily whether the sand and the solid gravel of Moulin- 
Quignon be or be not quaternary. The general essential result, the theo- 
retical point which governs the question, namely, the antiquity of man 
and his contemporaneity with the great extinct species of mammifers, 
would not be affected, and the conclusion would lose nothing of its value 
from being founded on the produce of human industry, instead of upon 
the remains of man’s skeleton. Regarding the facts acquired, we cannot re- 
fuse to admit that the worked flints of Amiens and Abbeville are found in a 
deposit essentially quaternary, associated with the bones of animals of ex- 
tinct species, and except from particular circumstances there is no reason 
to suspect the human jaw of Moulin-Quignon should not be contemporary. 
Now however it remains to treat an essential point—the precise determi- 
nation of the age of those deposits or the place they occupy in the quater- 
nary series. This determination M. Archiac thinks very easy. Not by 
seeking on the South terms of comparison where none exist, or of which, 
if they did, we could not admit the value, but by going to the North-west 
in the Low Countries where the quaternary series above and below the 
level of the sea is to be seen in its true relations with the Upper Tertiary 
deposits ; or, better still, to the north in the eastern counties of England. 
In the particular basin of the Somme, as in all the little depressions which 
follow the watercourses which run from the divisional line of the Oise 
directly to the sea, the deposits of transported detritus, ooze (Jimoneu.r), 
sand, and gravels repose directly on the Chalk, excepting where the 
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Lower Tertiary deposits separate them, and we perceive no intermediate 
stratum sufficiently characterized to admit our appreciating the immen- 
sity of time which elapsed before these recent sediments were super- 

osed. But beyond that district the original flint-implement stratum, 
identical with that of the valley of the Somme, is found in the lacustrine 
beds which have succeeded the partial scooping out (ravinement) of the 
till or boulder-clay. The evidence of these relations has been given by 
the sections at Hoxne, in Suffolk, the valley of the Lark, at Bedford, etc., 
compared with those of Mundesley, on the Norfolk coast. These have de- 
monstrated to us that the lacustrine beds are more recent than the marine 
uaternary deposits of England, Scotland, and Ireland, and still more so 

than the Norfolk Crag, the masses of bones of Elephas meridionalis and 
F. antiquus, and lastly than the phenomena of striation, groovings, and 

_ polished surfaces of the northern regions, whether in the British Islands 
or in Scandinavia. The fauna which characterizes these sediments, where 
industrial products for the first time appear, consists of fluviatile and ter- 
restrial mollusca,—which, with two or three exceptions, still live in the 

 district,—and of pachydermatous mammalia, ruminants, and carnivora— 
Elephas primigenius, E. antiquus, Rhinoceros tichorhinus, Hippopotamus 

major, Cervus tarandus, C. megaceros, Bos primigenius, B. imoschatus, 
Equus fossilis, Felis spelea, Hyena spelea, Ursus speleus, etc.; that is, 
precisely the association of species which we find in the fluvio-marine de- 

_ posits of Menchecourt, in the sand and gravel drift deposits (terrains de 
_ transport) of other localities around Abbeville, Amiens, as well as in the 

valley of the Oise, in the environs of Chauny, etc. The analogy of these 
faunas, between one part and the other of the region, is rendered still more 
striking by the presence at Menchecourt of the Corbicula consobrina or 

_ fluminalis, so characteristic of the same horizon from Grays Thurrocks, on 
the left bank of the Thames, as far as the neighbourhood of Hull, on the 
borders of the Humber, and which has been observed at the same horizon 
in well-sinkings at Ostend. 
Now the débris of this fauna of vertebrates and invertebrates has been 

buried since the spreading of the great deposits of sand, clay, and rolled 
pebbles, which extends from the east and south parts of England, and 
to which succeeds also, in some parts of the Continent, an argillaceous 
sand analogous to the ancient alluvium. If with these known stratigra- 
phical and paleontological divisions on the other side of the straits, we 
specially compare those of the valley of the Somme, we shall be led to 
regard the quaternary deposits of the latter as not more ancient than the 
lacustrine beds of England, as contemporary with those that beyond the 
Channel contain the fauna of great extinct mammalia which lived towards 
the middle of the Quaternary epoch. The deposits of the valley of the 
Somme, like those of the basins of the Oise, more recent than the boul- 
der-clay (argile & blocs), than the crag of Norfolk, represent, in reality, 
only the phenomena which preceded the second glacial period. Thus on 
the one part the comparison of these deposits with those of the neigh- 
bouring departments to the east, and where the stratigraphical relation- 
ships are better marked, permits a statement of the period to which they 
belong; on the other hand, their comparison with those of Belgium, Hol- 
land, and England, reveals their true place or exact horizon in the series 
of sediments of this age. ‘‘ We distinguish thus,” says M. d’Archiac, 
* with M. Worsaae, two ages of stone; one anterior to the last quater- 
nary deposits, or antediluvian, characterized by the most rudely worked 
flints; the other, posterior or antehistoric, the arms or instruments of 
which belong to a more or less barbaric state, the age of which comes up 
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to the ancient peoples of Denmark, who formed the Kjékkenméddings, 
and those of Switzerland, Ireland, and other regions, who constructed their 
lake-dwellings.” 
M. Raynal, Professor of Physics at Poitiers, has discovered the remains 

of a crocodile in the oolite of Grand-Pont. The lower jaw is like that of 
C. Schlegelii of Blainville (Ostéog. p. 5, pl. ii.). The opercular bones ex- 
tend as far as the symphysis, a character unknown in any other crocodile. 
= allusion to these conditions, the specimen has been termed C. physogna- 
thus. 

NOTES AND QUERIES. 

Mammatian Remains.—The following passage in Bishop Gibson’s 
translation (ed. 1772) of Camden’s ‘ Britannia,’ seemingly refers to Mam- 
malian remains, and possibly to fossil flint implements :—‘‘ After the Wye 
has run a little further and saluted Goodrich Castle, which King John gave 
to William, Earl-Marshal, and which was afterwards the principal seat of 
the Talbots, it takes leave of Herefordshire, and goes into the county of 
Monmouth. In the south limit of this county is Doward, in the nmi of 
Whitchurch, a pretty high hill, on the top whereof one would guess by the 
ditches that there had been an ancient fortification; and what makes it 
probable is that in digging there for iron-ore and limestone, broad arrow- 
heads lave been found of late years, and not long ago the greatest part of 
the bones of a gigantic person were found here interred in a place which 
seemed to be arched over: the length of all the joints was twice the length 
of others of this age, and they were given by two neighbouring gentlemen, 
Captain Scudamore and Mr. White, to a surgeon in Bristol.” 

Proressor R. Jones oN ForaMINIFERA.—For the 6th paragraph on 
page 294, and the second footnote, substitute the following :— 

Fig. 9-11. Roratia* umBiticata, D’ Orbigny, sp. 
This is a small compact variety of Rotalia Beccariz, and is almost, if not quite, the 

same as Rotalia Soldanii. R. Beccarii lives in rather shallow water, and some of its 
varieties live in very shallow water, even in river-mouths and salt-marshes; whilst 2. 
umbilicata is found in deeper water than the type lives in; and &. orbzevlaris, another 
variety, is smaller still, aud exists in deeper parts of the sea, from a hundred to a thou- 
sand fathoms. 

MISCELLANEOUS NOTICES. 

‘Silliman’s Journal’ for July contains “Observations upon some of the 
Brachiopoda, with reference to the genera Cryptorella, Centronella, Meri- 
stella, and allied forms,” by Professor James Hall; continuation of the 
“Flora of the Devonian period in North-Eastern America,” by Dr. J. 
W. Dawson; ‘“‘ New Facts and Conclusions respecting the Fossil Foot- 
marks in the Connecticut Valley,” by Edward Hitchcock; ‘On Aerolites 
and the fall of Stones at Butsura, India, May, 1861,” by Professor N. S. 
Maskelyne. The new works or works preparing for publication noticed 
are, Annual Report of the State Geologist of California for 1862; Map 

* For the description of Rotalia proper, see Carpenter’s ‘ Introduction to the Study 
of Foraminifera’ (Ray Society), 1862, p. 212, ete. 
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of Bay of St. Francisco; Map of vicinity of Mount Diablo; Map of Coast- 
ranges from Bay of Monterey south to Santa Barbara; Map of the 
Washoe Silver-mining region; Map of Comstock Lode; Map of central 
portion of Sierra Nevada; ‘Ichnographs from the Sandstone of Connec- 
ticut River,’ by James Deane, M.D., 62 pp. 4to, with 45 plates; ‘ Notice 
of some new species of Fossils from a locality of the Niagara group in 
Indiana, with a list of identified species from the same place,’ by Pro- 
fessor James Hall; ‘Die Ctenodipterinen des Devonischen Systems,’ by 
Dr. C. H. Pander (St. Petersburg, 1858); ‘Ueber die Saurodipterinen, 
Dendrodonten, Glyptolepiden, und Cheirolepiden des Devonischen Sys- 
tems,’ by Dr. C. H. Pander (1860). The height of Mount Shasta, in 
California, has been fixed at 14,440 feet, by Mr. Whitney, the geological 
surveyor. 

The September number of that journal has the following geological 
articles :—‘‘On the Coal-Measures of Cape Breton, N.B.,” witha section, 
by Mr. J. P. Lesley; “‘On the Genus Centronella,”’ by Mr. E. Billings ; 
“On Childrenite, from Hebron, in Maine,’ by Mr. George J. Brush; 
“On Meteoric Iron from Dakota Territory,” by Dr. C. T. Jackson, of 
Boston. Amongst the notices of new works are— 

Zusammenstellung der Statischen Ergebnisse des Bergwerks, Hiitten- und Salinen-Be- 
triebes in dem Preussischen Staate waihrend der zehn Jahre von 1852 bis 1861. By E. 
Althaus. Berlin, 1853. Handbuch der Metallurgischen Hiattenkunde, vol. i. By 
Bruno Kerl. Freiberg, 1863. Etat présent de la Métallurgie du Fer en Angleterre. 
By MM. Gruner et Lan. Paris, 1862. Berg- und Hiittenmannisches Jahrbuch der 
k. k. Bergakademien Leoben und Schemnitz, und der k. k. Montan-Lehranstalt, Pribram 
Redakteur, P. Turner. Vienna, 1863. Die Fortschritte der Metallurgischen Hiit- 
tengewerbes im Jahre 1862. By Dr. C. F. A. Hartmann. Leipzig, 1863. Inter- 
national Exhibition of 1862, Jurors’ Report of Class I., Mining, Quarrying, Metal- 
lurgy, and Mineral Products. By W. W. Smyth, F.R.S. London, 1862.—Second 
Annual Report upon the Natural History and Geology of the State of Maine. 1862. 
Published 1863. Fossil Crustaceans from the Coal- Measures and Devonian Rocks of 
British America. By Mr. Salter. In Q. J. Geol. Soc., vol. xix. Ou the Cambrian 
and Huronian Formations. By Dr. J.J. Bigsby. In Q. J. Geol. Soc., vol. xix. 
On the Lower Carboniferous Brachiopoda of Nova Scotia. By T. Davidson, Esq. In 
Q. J. Geol. Soc., vol. xix. On the Fossil Estherie and their Distribution. By Pro- 
fessor T. Rupert Jones. In Q. J. Geol. Soc., vol. xix. Ou a new Labyrinthodont 
Reptile, Anthracosaurus Russeili, from the Lanarkshire Coal-Field. By Professor T. 
H. Huxley. In Q. J. Geol. Soc., vol. xix. On the Production of Crystalline Lime- 
stone by Heat. In Poggendorf, Ann., vol. exviii. On the Flora of the Devonian 
Period in North-Eastern America. By Dr. J. W. Dawson. In Q. J. Geol. Soc., 
1862. 

The ‘ Dublin Quarterly Journal of Science’ for October contains a very 
interesting “ Description of the Tonymore Crannoge,” by Mr. W. R. 
Wilde, with woodcut plans and views; a paper “ On some Striated Sur- 
faces in the Granite near Dublin,’ by the Rev. M. Close,—the striations 
referred to being on the vertical faces of joints, and resembling Slicken- 
slides ; a “ Description of a New Species of Plesiosaurus from the Lias, 
near Whitby,” by Dr. A. Carte and Mr. W. H. Baily, with two plates, 
—this Plesiosaurus being the very large and perfect one found on the 
estate of the Marquis of Normanby, in July, 1848, in the Liassic beds of 
the Kettleness Alum Works, and presented by that nobleman to the late 
Sir Philip Crampton, Bart., and now in the Natural History Museum of 
the Royal Dublin Society. The name given to this specimen by the 
author is P. Cramptoni. 

VOL. VI. 3K 
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REVIEWS. 

Air-breathers of the Coal Period; a descriptive account of the Remains of 
Land-Animals found in the Coal Formation of Nova Scotia, with re- 
marks on their bearing on theories of the formation of Coal, and of the 
Origin of Species. By J. W. Dawson, LL.D., F.R.S., F.G.S., ete., Prin- 
cipal of M‘Gill University, Montreal. 

To Dr. Dawson geology is indebted for much progress in the knowledge 
obtained of the fossil botany of the Paleozoic period, but his discoveries 
of reptilian remains and of air-breathing land-shells in the coal strata of 
Nova Scotia, are discoveries in value far beyond the usual estimation of 
new species and genera. They are fixed points in the scale of progress in 
our science,—distinct steps in the ladder of human information ; they teach 
important conclusions, and, rightly, their discoverer feels himself under an 
obligation to make them known as extensively and perfectly as possible 
to the scientific world. Although already the specimens have been more 
or less extensively illustrated in the pages of the ‘ Journal of the London 
Geological Society,’ and have been submitted to the investigation specially 
engaged in the study of such remains, Dr. Dawson has found it impos- 
sible to bring out in this way all the details desirable, and to present a con- 
nected view of the facts. Hence the present publication, which is a revised 
reprint of articles published during the present year in the ‘ Canadian 
Naturalist and Geologist,’ and illustrated with, besides the plates given in 
that journal, a photograph-plate of details of various Dendrerpetons and 
Hylonomi. Those who wish minutely to study this interesting subject, we 
must refer to Dr. Dawson’s valuable brochure ; but we may here well give 
a brief abstract of its contents, and in doing this we shall show a more 
marked appreciation of the doctor’s labours than by any amount of lauda- 
tory comments we could bestow. ‘The animal population of the earth 
during the older or paleozoic period is known to us chiefly through the 
medium of remains preserved in rocks deposited on the bed of the ocean, 
in which there is but slight chance of finding relics of the animals of the 
land, even if such had existed plentifully on its bounding shores. Perhaps 
for this reason—perhaps because there were no ]and-animals—the organic 
remains of the Cambrian, Silurian, and Lower Devonian rocks contain, so 
far as animal remains are concerned, only those of marine species. In the 
Upper Silurian and Lower Devonian, however, land plants begin to ap- 
pear ; and in the Upper Devonian these are so numerous and varied as to 
afford a great probability that animals also tenanted the land. Indeed, Mr. 
Hartt, of St. John, has informed the author of the discovery of insect- 
remains on the rich plant-bearing Upper Devonian beds of that locality. 
It is true, also, that reptiles of high organization have been found in beds 
referred to the Upper Devonian, at Elgin, in Scotland. That there was 
dry land even in the Lower Silurian period, we know, and can even trace 
the former shores. In Canada the old Laurentian coast extends for more 
than a thousand miles from Labrador to Lake Superior, marking the 
southern border of the nucleus of the American continent in the Lower 
Silurian period. Along a great part of this ancient coast are other sand- 
flats of the Potsdam sandstone, affording very favourable conditions for the 
payne of land-animals, had such existed; still not a trace has been 
ound. 
“1 have myself,’ says Dr. Dawson, “ followed the Lower Silurian beds up to their 

ancient limits in some localities, and collected the shells which the waves had dashed on 
the beach, and have seen under the Silurian beds, the Laurentian rocks pitted and in- 
dented with weather marks, showing that this old shore was then gradually subsiding ; 

ee 
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yet the record of the rocks was totally silent as to the animals that may have trod the 
shore, or the trees that may have waved over it. All that can be said is that the sun 
shone, the rain fell, and the wind blew as it does now, and that the sea abounded in 
living creatures. The eyes of trilobites, the weathered Laurentian rocks, the wind-rip- 
ples in the Potsdam sandstone, the rich fossils of the limestones, testify to these things. 
The existence of such conditions would lead us to hope that land animals may yet be 
found in these older formations. On the other hand, the gradual failure of one form of 
life after another, as we descend in the geological series, and the absence of fishes and 
land plants in the older Silurian rocks, might induce us to believe that we have here 
reached the beginning of animal life, and have left far behind us those forms that inhabit 
the land. 

“Even in the Carboniferous period, though land plants abound, air-breathers are few, 
and most of them have only been recently recognized. We know, however, with cer- 
tainty that the dark and luxuriant forests of the Coal period were not destitute of animal 
life. Reptiles crept under their shade, Jand-snails and millipedes fed on the rank leaves 
and decaying vegetable matter, and insects flitted through the air of the sunnier spots. 
Great interest attaches to these creatures; perhaps the first-born species in some of their 
respective types, and certainly belonging to one of the oldest land faunas, and presenting 
prototypes of future forms equally interesting to the geologist and the zoologist. 

“Tt has happened to the writer of these pages to have had some share in the discovery 
of several of these ancient animals. ‘The coal formation of Nova Scotia, so full in its 
development, so rich in fossil remains, and so well exposed in coast cliffs, has afforded 
admirable opportunities for such discoveries, which have been so far improved that at 
least eight out of the not very large number of known Carboniferous land animals, have 
been obtained from it.” 

Five species of Carboniferous reptiles have been recognized on the 
continent of Europe, three in Great Britain, and four in the United States 
of America. Footprints were amongst the earliest indications of the Car- 
boniferous reptiles of Nova Scotia :— 

“Tt has often happened to geologists, as to other explorers of new regions, that foot- 
prints on the sand have guided them to the inhabitants of unknown lands. ‘The first 
trace ever observed of reptiles in the Carboniferous system, consisted of a series of small 
but well-marked footprints found by Sir W. E. Logan, in 1841, in the lower coal-mea- 
sures of Horton Bluff, in Nova Scotia. 

“The rocks of Horton Bluff are below the gypsum of that neighbourhood; so that 
the specimen in question (if Lyell’s views are correct) comes from the very bottom of the 
coal series, or at any rate very low down in it, and demonstrates the existence of reptiles 
at an earlier epoch than has hitherto been determined; none having been previously 
found below the magnesian limestone, or to give it Murchison’s new name, the ‘ Per- 
mnian era.’ 

This important discovery, made in 1841, and published in 1842, has been 
overlooked by European writers :-— 

“And the discovery of reptilian bones by Von Dechen, at Saarbruck, in 1844, and 
that of footprints by Dr. King in the same year, in Pennsylvania, have been uniformly 

referred to as the first observations of this kind. This error Dr. Dawson desires to cor- 

rect, not merely in the interest of truth, but also in that of his friend Sir William Logan ; 

and of his native province of Nova Scotia; and he trusts that henceforth the received 

statement will be, that the first indications of the existence of reptiles in the Coal period, 

were obtained by Logan, in the lower coal formation of Nova Scotia, in 1841. Insects 

and arachnidans, it may be observed, had previously been discovered in the coal formation 

in Europe. pee 

“The original specimen of these footprints is still in the collection of Sir William 

Logan. It isa slab of dark-coloured sandstone, glazed with fine clay on the surface ; 

and having a series of seven footprints in two rows, distant about three inches ; the dis- 

tance of the impressions in each row being three or four inches, and the individual im- 

pressions about one inch in length. ‘They seem to have been made by the points of the 

toes, which must have been armed with strong and apparently blunt claws, and appear as 
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if either the surface had been somewhat firm, or as if the body of the animal had been 
partly water-borne. In one place only is there a distinct mark of the whole foot, as if | 
the animal had exerted an unusual pressure in turning or stopping suddenly. The im- 
pressions are such as may have been made by some of the reptiles to be described in the 
sequel, as, for instance, by Dendrerpeton Acadianum. 

“ Attention having been directed to such marks by these observations of Sir William 
Logan, several other discoveries of the same kind were subsequently made, in various 
parts of the province, and in different members of the Carboniferous system. The first 
of these, in order of time, was made in 1844, in beds of Red Sandstone and shale near 
Tatamagouche, in the eastern part of Nova Scotia, and belonging to the upper or newer 
members of the coal-measures. In examining these beds with the view of determining 
their precise geological age, Dr. Dawson found on the surface of some of them impres- 
sions of worm-burrows, rain-drops, and sun-cracks, and with these, two kinds of foot- 
priuts, probably of reptilian animals. One kind consisted of marks, or rather scratches, 
as of three toes, and resembling somewhat the scratches made by the claws of a tortoise 
in creeping up a bank of stiff clay; they were probably of the same nature and origin 
with those found by Logan at Horton. The others were of very different appearance. 
They consisted of two series of strongly-marked elongated impressions, without distinct 
marks of toes, in series four inches distant from each other, and with an intervening tail- 
mark. They seem to have been produced by an animal wading in soft mud, so that deep 
holes, rather than regular impressions, marked its footsteps, and that in the hind foot, 
the heel touched the surface, giving a plantigrade appearance to the tracks. 

“ Shortly afterward, Dr. Harding, of Windsor, when examining a cargo of sandstone 
which had been landed at that place from Parrsboro’, found on one of the slabs a very 
distinct series of footprints each with four toes, and a trace of the fifth. The rocks at 
that place are probably of nearly the same age with those of Parrsboro’. Similar foot- 
prints are also stated to have been found by Dr. Gesner, at Parrsboro’. Dr. Dawson has 
since observed several instances of such impressions at the Joggins, at Horton, and near 
Windsor; these examples showing that reptilian animals existed in no inconsiderable 
numbers throughout the coal-field of Nova Scotia, and from the beginning to the end of 
the Carboniferous period. On comparing these with one another, it will be observed 
that Logan’s, Harding’s, and one of mine are of similar general character, and may have 
been made by one kind of animal, which must have had the fore and hind feet nearly of 
equal size. The other belongs to a smaller animal, which probably travelled on longer 
limbs, more in the manner of an ordinary quadruped. These impressions are chiefly in- 
teresting as indicating the wide diffusion and abundance of the creatures producing them, 
and that they haunted tidal flats and muddy shores, perhaps emerging from the water 
that they might bask in the sun, or possibly searching for food among the rejectamenta 
of the sea, or of lagunes and estuaries.” 

In 1851 Dr. Dawson discovered, in a large pile of rubbish, at the Albion 
Mines Railway Station in some blocks of hard carboniferous shale and 
earthy coal, scales, teeth, and coprolites. Observing an object of larger 
size than usual at the edge of a block, he split the block open and found a 
large flattened skull, which was dispatched to England, and after remain- 
ing a year or two as quietly in the Geological Society’s collection as if in 
its original bed in the coal-mine, it was handed, in 1852, to Professor 
Owen; who described it in December, 1853, under the rame of Baphetes 
planiceps, or the “ flat-headed diving animal,” in allusicn to the flatness of 
the creature’s skull, and the possibility of its having been in the habit of 
diving :— 

“Of the general form and dimensions of Baphetes, the facts at present known do not 
enable us to say much. Its formidable teeth and strong maxillary bones show that it 
must have devoured animals of considerable size, probably the fishes whose remains are - 
found with it, or the smaller reptiles of the Coal. It must in short have been crocodilian, 
rather than frog-like, in its mode of life; but whether, like the labyrinthodonts, it had 
strong limbs and a short body, or like the crocodiles, an elongated form and a powerful 
natatory tail, the remains do not decide. One of the limbs or a vertebra of the tail 
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would settle this question, but neither have as yet been found. That there were large 
animais of the labyrinthodontal form in the Coal period, is proved by the footprints dis- 
covered by Dr. King in Pennsylvania, which may have been produced by an animal of 
the type of Baphetes. On the other hand, that there were large swimming reptiles, 
seems established by the recent discovery of the vertebrae of Hosaurus Acadianus, at the 
Joggins, by Mr. Marsh. The locomotion of Baphetes must have been vigorous and 
rapid, but it may have been effected both on land and in water, and either by feet or 
tail, or both. 

“With the nature of its habitat we are better acquainted. The area of the Albion 
Mines coal-field was somewhat exceptional in its character. It seems to have been a 
bay or indentation in the Silurian land, separated from the remainder of the coal-field by 
a high shingle beach, now a bed of conglomerate. 

“We may imagine a large lake or lagune, loaded with trunks of trees and decaying 
vegetable matter, having in its shallow parts, and along its sides, dense brakes of Cala- 
mites, aud forests of Sigillaria, Lepidodendron, and other trees of the period, extending 
far on every side as damp pestilential swamps. In such a habitat, uninviting to us, but, 
no doubt, suited to Baphetes, that creature crawled through swamps and thickets, wal- 
lowed in flats of black mud, or swam and dived in search of its finny prey. It was, in 
so far as we know, the monarch of these swamps, though there is evidence of the existence of 
similar creatures of this type quite as Jarge in other parts of the Nova Scotia coalfield.” 

The first discovery of the remains of a reptile, the Dendrerpeton Aca- 
dianum, and a land-shell in the interior of a great tree in the coal-measures 
of Nova Scotia, was primarily announced in a joint paper by Dr. Dawson 
and Sir Charles Lyell, before the Geological Society of London :— 

“The South Joggins Section is, among other things, remarkable for the number of 
beds which contain remains of erect trees embedded iz situ: these trees are for the most 
part Sigillarie, varying in diameter from six inches to five feet. They have grown in 
underclays and wet soils, similar to those in which the coal was accumulated ; and these 
having been submerged or buried by mud carried down by inundations, the trees, killed 
by the accumulations around their stems, have decayed, and their tops being broken off 
at the level of the mud or sand, the cylindrical cavities, left open by the disappearance of 
the wood, and preserved in their form by the greater durability of the bark, have been 
filled with sand and clay. This, now hardened into stone, constitutes pillar-like casts of 
the trees, which may often be seen exposed in the cliffs, and which, as these waste away, 
fall upon the beach. The sandstones enveloping these pillared trunks of the ancient 
Sigillarize of the coal, are laminated or bedded, and the lamine, when exposed, split 
apart with the weather, so that the trees themselves become split across; this being 
often aided by the arrangement of the matter within the trunks, in layers more or 
less corresponding to those without. Thus one of these fossil trees usually falls to the 
beach in a series of disks, somewhat resembling the grindstones which are exten- 
sively manufactured on the coast. ‘The surfaces of these fragments often exhibit re- 
mains of plants which have been washed into the hollow trunks and have been em- 
bedded there; and in our explorations of the shore, we always carefully scrutinized such 
specimens, both with the view of observing whether they retained the superficial mark- 
ings of Sigillarie, and with reference to the fossils contained in them. It was while 
examining a pile of these ‘ fossil grindstones,’ that we were surprised by finding on one 
of them what seemed to be fragments of bone. On careful search other bones appeared, 
and they had the aspect, not of remains of fishes, of which many species are found fossil 
in these coal-measures, but rather of limb-bones of a quadruped. ‘The fallen pieces of 
the tree were carefully taken up, and other bones disengaged, and at length a jaw with 
teeth made its appearance. We felt quite coufident, from the first, that these bones 
were reptilian ; and the whole, being carefully packed and labelled, were taken by Sir 
Charles to the United States, and submitted to Professor J. Wyman, of Cambridge, who 
recognized their reptilian character, and prepared descriptive notes of the principal bones, 
which appeared to have belonged to two species. He also observed among the fragments 
an object of different character, apparently a shell, which was recognized by Dr. Gould, 
of Boston, and subsequently by Mr. Deshayes, as probably a land-snail, and has since 
been named Pupa vetusta. 
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“The specimens were subsequently taken to London and re-examined by Professor 
Owen, who confirmed Wyman’s inferences, added other characters to the description, 
and named the larger and better preserved species Dendrerpeton Acadianum, in allusion 
Ks its discovery in the interior of a tree, and to its native country of Acadia, or Nova 
cotia. 
“Tn form, Dendrerpeton Acadianum was probably lizard-like; with a broad flat head, 

short stout limbs, and an elongated tail; and having its skin, and more particularly that 
of the belly, protected by small bony plates closely overlapping each other. It may have 
attained the length of two feet. The form of the head is not unlike that of Baphetes, 
but longer in proportion, and much resembles that of the labyrinthodont reptiles of the . 
Trias. 

“This ancient inhabitant of the coal-swamps of Nova Scotia, was, in short, as we 
often find to be the case with the earliest forms of life, the possessor of powers and struc- 
tures not usually, in the modern world, combined in a single species. It was certainly 
not a fish, yet its bony scales, and the form of its vertebrae, and of its teeth, might, in 
the abseuce of other evidence, cause it to be mistaken for one. We call it a batrachian, 
yet its dentition, the sculpturing of the bones of its skull, which were certainly no more 
external plates than the similar bones of a crocodile, its ribs, and the structure of its 
limbs, remind us of the higher reptiles; and we do not know that it ever possessed gills, 
or passed through a larval or fish-like condition. Still, in a great many important cha- 
racters, its structures are undoubtedly batrachian. It stands, in short, in the same posi- 
tion with the Lepidodendra and Sigillarize, under whose shade it crept, which, though 
placed by paleeo-botanists in alliance with certain modern groups of plants, manifestly 
differed from these in many of their characters, and occupied a different position in na- 
ture. In the Coal period, the distinctions of physical and vital conditions were not well 
defined ; dry land and water, terrestrial and aquatic plants and animals, and lower and 
higher forms of animal and vegetable life, are consequently not easily separated from each 
other. This is, no doubt, a state of things characteristic of the earlier stages of the earth’s 
history, yet uot necessarily so; for there are some reasons, derived from fossil plants, for 
believing that in the preceding Devonian period there was less of this, and consequently 
that there may then have been a higher and more varied animal life than in the Coal 
period. Even in the modern world also, we still find local cases of this early union of 
dissimilar conditions. It is in the swamps of Africa, at one time dry, at another inun- 
dated, that such intermediate forms as Lepidosiren occur, to baffle the classificatory 
powers of naturalists; and it is in the stagnant unaerated waters, half swamp, half lake 
or river, and unfit for ordinary fishes, that the semi-reptilian Amia and Lepidosteus still 
keep up the characters of their paleozoic predecessors. 

“The dentition of Dendrerpeton shows it to have been carnivorous in a high degree. 
It may have captured fishes and smaller reptiles, either on land or in water, and very 
probably fed on dead carcases as well. 

“All the bones of Dendrerpeton hitherto found, as well as those of the smaller rep- 
tilian species hereafter described, have been obtained from the interior of erect Sigillarize, 
and all of these in one of the many beds, which, at the Joggins, contain such remains.” 

Amongst the other reptilian remains found in great trees at South Joggin 
are a smaller-sized species of Dendrerpeton, D. Oweni, the Hylonomus 
Lyelli, H. aciedentatus, H. Wymani, H. Dawsoni, and the Hosaurus Aca- 
dianus. The Dendrerpeton Oweni lived in the same places with its larger 
congener, but it may have differed somewhat in its habits ; its longer and 
sharper teeth may have been better suited for devouring worms, larvae, 
or soft-skinned fishes, while those of the larger Dendrerpeton Acadianum 
were better adapted to deal with the mailed ganoids of the period, or with 
the smaller reptiles, which were more or less protected with bony or i 
scales. In the original reptiliferous tree discovered by Dawson and Lye 
at the Joggins in 1861, there were, besides the Dendrerpeton Acadianum, 
some small elongated vertebrae, evidently of a different species. These 
were first detected by Professor Wyman in his examination of these spe- 
cimens, and were figured, but not named in the notice in the ‘ Quarterly 
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Journal of the Geological Society.’ In a subsequent visit, Dr. Dawson 
obtained from another erect stump many additional remains of these smaller 
reptiles, and, on careful comparison, was induced to refer them to three 
species, all apparently generically allied, and for which he proposed the 
name of Hylonomus or “ forest-dweller.” Hylonomus Lyelli was an ani- 
mal of small size, of lacertian form, with large and stout hind limbs, capa- 
ble of walking and running on dry land; and though its vertebre were 
imperfectly ossified externally, yet their articulation was sufficiently firm 
to have enabled the creature to erect itself on its hind limbs or to leap. 
The ribs, long and much curved, imply a respiration of a higher character 
than that of modern batrachians, and consequently a more vitalized mus- 
cular system ; if to these structural points we add the somewhat rounded 
skull, indicating a large brain, we have before us a creature which, how- 
ever puzzling in its affinities when anatomically considered, is clearly not 
to be ranked as low in the scale of creation as modern tailed batrachians, or 
even as frogs and toads. The bony scales, moreover, with which it was 
armed below, and the ornate apparatus of horny appendages with which it 
was clad above, show that this little animal was not a squalid, slimy dweller 
in mud, like Menobranchus and its allies, but rathera beautiful and sprightly 
tenant of the coal-formation thickets, “vying in brilliancy and perhaps in 
colouring with the insects it pursued and devoured.” The remains of as 
many as eight or ten individuals obtained from three erect Sigillarie is 
an indication that these creatures were very abundant. Hylonomus acie- 
dentatus was about twice as large as the species last described; its habits 
and food may have been similar, but its dental apparatus was stronger and 
more formidable. Of [Zylonomus Wymani no complete remains have been 
found ; it was very diminutive, all the fragments met with being almost 
microscopic in size. Its length could not have exceeded 4 or 5 inches, and 
its form was thin and slender. It might be questioned whether this little 
creature was not the young of one of the other species, but so fara com- 
parison does not favour sucha view. 

“ Hylonomus Wymani probably fed on insects and larve, and searched for these among 
the vegetable débris of the coal-swamps, which would afford to a little creature like this 
abundant shelter. It occasionally fell a prey to its larger reptilian contemporaries ; for 
quantities of its tiny bones occur in coprolitic masses, probably attributable to Dendrer- 
peton. It is interesting to find reptilian life represented at this early period, not only 
by large and formidable species, but by diminutive forms, comparable with the smallest 
lizards and newts of the modern world. The fact is parallel with that of the occurrence 
of several small mammalian species in the mesozoic beds. It will be still more signifi- 
cant in this respect if the species of Hylonomus showd be found to be truly lacertian 
rather than batrachian.” 

The Hylerpeton Dawsoni was found by Dr. Dawson in the laminated 
material which fills the erect trees of the Joggins, the more distinctly sepa- 
rable surfaces of which are often stained with ferruginous or coaly matter, 
or fine clay, so that the fossils which occur on these surfaces are rendered 
so obscure as readily to escape observation. The specimen on which this 
species is established consisted of detached bones of a reptile scattered 
over a surface so blurred and stained, that they escaped notice until most of 
them were lost, and only fragments of the skull, a jawbone, and a few 
other bones, were secured. On these fragments Professor Owen founded 
the genus. 
“On the whole,” says Dr. Dawson, “ the Hylerpeton must have been generically dis- 

tinct from the other reptiles found with it, and it is probable that it was of more aquatic 

habits, swimming rather than walking; and feeding principally on fish. More perfect 
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specimens would, however, be required in order to warrant any decided statement on 
these subjects. It is possible, as suggested by Professor Owen, that the affinities of the 
animal may be with Archegosaurus rather than with any of the other Coal reptiles; but 
I confess that my present impression is that it tends rather toward the genus Hylono- 
mus. It may possibly be a link of connection between the Microsauria and the Arche- 
gosauria.” 

Besides the foregoing species, Mr. O. C. Marsh added, in 1861, a new 
animal to the Joggins reptilian fauna, the Hosaurus Acadianus,—a species 
founded on two large biconcave vertebre, resembling, in many respects, 
those of Ichthyosaurus, and of which we have already given a notice in 
this magazine. 

“« The vertebree of Eosaurus have been fully and ably described by Mr. Marsh in Silli- 
man’s Journal. Agassiz and Wyman regard their affinities as enaliosaurian. Huxley 
suggests the possibility, founded on his recent discovery of Axthracosaurus Russelli, 
that there may have been labyrinthodont batrachians in the Coal period with such ver- 
tebree. However this may be, if the vertebree were caudal, as supposed by Mr. Marsh, 
since they are about 25 inches in diameter, they would indicate a gigantic aquatic rep- 
tile, furnished with a powerful swimming tail, and, no doubt, with apparatus for the cap- 
ture and destruction of its prey, comparable with that of Ichthyosaurus.” 

Dr. Dawson next fully describes and discusses the conditions of life and 
habits of the invertebrate air-breathers, the Pupa vetusta, and the gully- 
worm or millipede, Xylobius sigillarie. In his concluding remarks fa at- 
tempts to reconcile many of the anomalies seemingly presented by the 
organic remains of the coal strata. We have already trenched too largely 
on our space to follow the Doctor through this portion of his excellent 
pamphlet, but there is one passage we may well transcribe :— 

“Tn the coal-measures of Nova Scotia, therefore, while marine conditions are absent, 
there are ample evidences of fresh-water or brackish-water conditions, and of land-sur- 
faces suitable for the air-breathing animals of the period. Nor do I believe that the 
coal-measures of Nova Scotia were exceptional in this respect. It is true that in Great 
Britain evidences of mariue life do occur in the coal-measures ; but not, so far as I am 
aware, in circumstances which justify the inference that the coal is of marine origin. 
Alternations of marine and land remains, and even mixtures of these, are frequeut in 
modern submarine forests. When we find, as at Fort Lawrence in Nova Scotia, a mo- 
dern forest rooted in upland soil forty feet below high-water mark, and covered with mud 
containing living Tellinas and Myas, we are not justified in inferring that this forest 
grew in the sea. We rather infer that subsidence has occurred. In modern salt marshes 
it is not unusual to find every little runnel or pool full of marine shellfish, while in the 
higher parts of the marsh land-plants are growing; and in such places the deposit formed 
must contain a mixture of land-plants and marine animals with salt grasses and herbage 
—the whole zz siéu.” 

The above paragraph is important, because these considerations are in- 
tended to explain the apparently anomalous associations of coal-plants with 
marine fossils ; and there are, perhaps, no other arguments of weight that 
can be adduced in favour of the marine origin of coal, except such as the 
Doctor asserts to be based on misconceptions of the structure and mode of 
growth of sigillaroid trees, and of the stratigraphical relations of the coal 
itself. To this he adds a judicious and significant reservation, fully in 
accordance with the opinions we have ourselves long since expressed, and 
while he maintains the essentially terrestrial character of ordinary coal 
and of its plants, he admits that cannel coals and earthy bitumen present 
evidence of sub-aquatic deposition. 

Full as is this notice, we have not taken all the cream off the milk of 
Dr. Dawson’s book. We can assure our readers there is abundant fare 
still left for its readers. 
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PLANETARY ORBITS. 

By tHE Epiror. 

Every day’s experience confirms more and more the opinion that 
the central heat doctrine has less foundation than formerly it was 

supposed to possess. Its great supporters have gradually increased 
the necessary thickness of the solid crust in proportion to the 
internal supposed fluid core from forty to eight hundred miles at 
least : rather a wide difference in itself, but not perhaps so very great 
in respect to the absolute diameter of the earth, to which such a 

relationship would be about in proportion to the thickness of a 
sheet of cartridge-paper round a 12-inch globe. We know nothing, 
however, so perfectly a non-conductor that so thin would resist the 
heat of the internal molten mass. Moreover, upon the alleged 
increase of temperature with depth in coal and other mines, much 
doubt has been thrown by the subsequently ascertained facts that 
in many instances the higher temperatures have disappeared after 
the mines had ceased to be worked. The necessity, if the interior 
were fluid, for internal tides below the supposed solid crust, also 
militates against the existence of a fluid core, because we can detect 
no such tides at the surface of our earth; and if they existed, it 

is difficult to conceive the rigidity and strength of so thin a crust to 
be equal to restraining them entirely ; and if the crust were in the 
least degree yielding or elastic, we must have evidence of such 
tides in the heavings of the surface. Besides this, with a shifting 

axis of rotation, as our earth undoubtedly has, and for other reasons, 
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there must be a motion of the external hardened crust different from 
that of the internal fluid mass, and this motion must go on, if the 

present views of mathematicians, astronomers, and internal-heat 
geologists are right, without any friction. Now, if the earth’s crust 
is the effect of a cooling-down process from a molten condition, there 
must be a gradual hardening still going on; and with such a gradual 
hardening, there must be a portion intermediate between the solid 
crust and the fluid core, which must be in every possible degree 
of viscosity from next to hard to next to fluid; and if there be any 
difference of motion between the external crust and the internal 
core, such an intermediate viscous portion must be a source of much 
friction, it being absolutely in the very zone where friction would be 

manifested. There is no manner of doubt whatever that the internal- 
heat doctrine was invented to account for the supposed former higher 
temperature of our planet,—a point also not yet proven. Still, we 
are not adverse to the idea of former differences of temperature; but 
will they be found, when facts and experience have determined more 
exactly the grander truths, repeatedly variable, or permanently in one 
direction or the other ? | 

One subject has never, as far as we know, been contemplated 

by either geologists or astronomers. We are taught at school to 
believe, and it is generally asserted in society, that the orbits of our 
earth and the other planets are nearly circular, or at most but 
slightly elliptical; and these ellipses are supposed to work round 
periodically, and thus to right themselves. We are taught, too, 
to believe in the fixity and permanence of the planetary and sidereal 

systems, and that the great Creator has laid the foundations of the 
world so sure that they can never be moved. Now, on the contrary, 

we sincerely believe that all creation, throughout all space, is in 
as active a state of change as the world we inhabit, upon which no 

day brings forth its similitude, and no one night is like another. If 
the sun be a burning body, whatever it consumes must be dissipated 
as vapour, or solidified as incombustible matter upon its surface. If 
the sun be dissipating its mass, it is lessening in bulk, and its attrac- 
tion upon the earth must be lessened. If the sun be adding any 
residue of combustion to its mass, then the attraction of the sun 

upon the earth increases. If the attraction diminished, the earth 
wouid recede from the sun; if the attraction increased, the earth 

would be drawn nearer towards it, unless the velocity of the earth in 
its orbit increased or diminished, so as to make a compensation. 
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Now, as the earth possesses no apparatus for, or power of producing 
its own onward motion, we have no alternative but to consider the 
orbital motion of the earth as due to an initial velocity imparted to 
it originally at some vastly distant period of time. But if we regard 
the earth’s motion as originally initial, it becomes at once certain 

that if the earth in its orbit pass through the ether or matter with 
which the circumambient space around us is filled, that there must be 

—no matter how fine, how attenuated that ether may be—/riction ; 
and friction, however slight, effects retardation. Moreover, the moon 

retards the earth: as Dr. Tyndall has well expressed it, ‘ she skids 
the earth.” Now, if there be a gradual retardation of the earth in 
her orbit, there is a gradual diminishing of the centrifugal velocity 
which counteracts the sun’s attraction ;eand if the centrifugal com- 
pensation diminish, the earth must gradually be approaching the sun ; 
for the earth’s orbit, if originally circular or elliptic, must assume a 
spiral condition directly there is any alteration of the great counter- 
balance of the sun’s attraction by centrifugal force, whether that 
alteration be increased or diminished attraction, or increased or 

diminished velocity of revolution; for with an inward tendency 
towards the sun the spiral would be a gradually approaching one, and 
with outward tendency to fly off into space, a gradually extending 
one. Nor would this spiral orbit produce any effect on the sidereal 
day or year, for the loss of velocity in the earth would be counter- 
acted exactly by the inward contraction of the spiral and the conse- 
quent shorter distance to run. Again, if the earth’s orbital motion 
be due to an initial velocity imparted in the remote past, the earth’s 
orbit must still be a spiral one, because, if initial and imparted, 

the original velocity had the nature of projectile force, and the ten- 
dency of the original motion must have been in a direct or straight 
line until the earth came within range of the sun’s attraction; and 
this attraction diminishing, as a perfect sphere enveloping the central 

attracting globe or sun, must have been, as far as its influence was 

exerted upon the projected world, a circular influence, from which 

the earth could not extricate itself, and the resulting figure of the 

combination of a straight line and a circle must necessarily be a 

spiral. 

For very many years I have held this idea of spiral planetary 

orbits, and the recent letter of Mr. Hind, the astronomer, on the 

possibility of the variation of our earth’s distance from the sun, 

seems to give support to such a conclusion. Certainly a spiral orbit, 
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capable of extension or compression, would give play to the earth’s 
distance from the sun, and render intelligible former variations of 

temperature of our planet. We have before, in this volume, thrown 

out speculations on possible cosmical occurrences and conditions, and 
we wish the idea now offered for discussion to be regarded as no 
more, at present, than a speculation. 

ON THE OCCURRENCE OF WALDHEIMIA (TEREBRA- 
TULA) TAMARINDUS, AND THE DISTRIBUTION OF 
BRACHIOPODA, IN THE CRETACEOUS ROCKS OF 
IRELAND. - 

By Ratex Tarts, F.G.S. 

K. R. Lankester, Esq., in his paper “ On some Cretaceous Brachio- 
poda,’”—see November number of ‘ Geologist, —states 7. tamarindus 
to be arare shell; so also in Davidson’s ‘ British Brachiopoda,’ Pal. 
Soc. Publications, the localities for this species given in that mono- 
graph are :—Isle of Wight, in Lower Greensand ; near Sandgate, in 
Kentish Rag; and Upper (?) Greensands of Faringdon. I have to 
add another locality—Colin Glen, near Belfast. This species occurs | 
with us in true Upper Greensand, associated with Ammonites per- 
amplus, Pecten equcostatus, Exogyra columba, Vermicularia concava, 
etc. 

I have generally found it, in masses of 2 or 3 inches in thickness, 
among the soft chloritic sandstones, and never in a continuous band. 
I have not met it in any other locality; but individuals may be ob- 
tained in abundance in the locality given. 

The distribution of this species is thus extended, ranging from 
the Neocomian to the Upper Greensand. 

I take this opportunity of furnishing a list of the Brachiopodous 
shells of the Cretaceous rocks of the county Antrim. 

The species have nearly all been collected in the immediate neigh- 
bourhood of Belfast. 

Brachiopoda of the Hard Chalk, White Limestone: Upper Chalk. 
—Crania Ignabergensis, Retz, Rhynchonella plicatilis, Sow., Tere- 
bratula carnea, Sow., T. semiglobosa, Sow., T. obesa, Sow., T. biplicata, 
var. Dutempleana, D’Orb., Terebratulina striata, Wahl. 

Upper Greensand.—Rhynchonella limbata, Schlott, R. latissima, 
Sow., &. compressa, Lam., Terebratula biplicata, Sow., T. semiglobosa 
var. bulia, Sow., Terebratulina striata, Wahl., Waldheimia tamarindus, 
Sow. 

Gault.— Rhynchonella nuciformis, Sow., Terebratula squamosa, 
lant. 
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PLATE XXIII. 

FOSSIL BIRDS.—Facsimiles from’ Kircher and Buttner. 
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FOSSIL BIRDS. 

By THe Eprror. 

(Continued from page 424.) 

The thick folio book of Athanasius Kircher is an extraordinary 
one in many respects, and chiefly in respect to the numerous subjects 
it treats of, and the number of its woodcut illustrations. Rough as 
these are, they give us a better idea than mere descriptions of the 
objects he speaks about. Like other of these old authors, he copies a 
great deal from his predecessors and contemporaries ; indeed one gets 
wearied of this eternal copying by these, for the most part, old doctor- 
naturalists, and of the endless cross-references from one to another. 
Still, for our purpose, which is to give all the literature on the sub- 
ject, we must submit some few more extracts from old books. 

The title of Kircher’s book is ‘ Mundi Subterranei,’* and the first 
reference we meet with is, in Tom. ii. lib. viii. de Lapidibus, sect. 1, 
cap. 1x. p. 34, fig. “avium in lapidibus expressio,’—of birds expressed 
on stone. (See Vol. VII. Pl. IL. Fig. 6.) 

We next come to numerous figures of other “ flying creatures” at 
p. 35, ete. Tab. I. is headed, “ Fi1eurm Votucrum, quas Natura in 
Japidibus depinxit, ex variis Museis decerpte et aliunde transmisse.” 

“ Figures of winged creatures, painted by nature on stones, taken 
from various museums, and otherwise transmitted.” 

Then follows the descriptive translation below :— 
“ The first figure represents a head of a Stork, together with some, 

but I do not know what, quadruped. At the top is something like a 
human face. Extracted from Aldobrandino’’} (see Pl. XXIII. Fig. 1). 
“2. Shows various forms and parts of animals, winged creatures as 
well as quadrupeds, although very imperfect, the cause of which we 
give in the physical examinations” (see Pl. XXIII. Fig. 2). “3. Re- 
presents the figures of two birds expressed by nature on marble in 
the church of St. George’s, at Venice, referred to by Ambrosinus” 
(see Vol. VIL. Pl. IT. Figs. 3, 4). “4. Shows the head of an Owl, 
surrounded by rudiments of other birds” (see Pl. XXIV. Fig. 2). 
“5. Represents the figure of a Wagtail, or as others prefer, of a 
Peacock” (Pl. XXIV. Fig. 3). “6. Shows the figure of a monstrous 
bird” (Vol. VIL. Pl. IL. Fig. 4). “7. The figure of a Merle” (Vol. 
VII. Pl. Il. Fig. 5). 

“Prima Figura notat Ciconie caput, et annexum ei nescio quid animalis 

*  Athanasii Kircheri e Soc. Jesu Mundi Subterranci Tomus IIus, in V. Libros di- 
gestus, quibus Mundi subterranei fructus exponuntur, et quidquid tandem rarum, insolitum 
et portentosum in feecundo Nature utero continetur, ante oculos ponitur curiosi Lectoris, 

“Os vdes KaTa TdvTa meper KdopMoLO yevapxa 
‘Os Sawavais pey trayra, Kal abters eumadiy abtovs. 

“Omnes qui partes habitas, mundique Genarcha, 
; Absumis qui cuncta eadem, qui rursus adauges. 

“© Amstelodami, Ex Officina Janssonio-Waesbergiana, anno 1678.”—OrPHEUs. 
+ The inscription under the fig. 1 (Ciconie et Noctue figure) does not correspond , 

with this explanation. 
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quadrupedis. In summitate humane faciei quid simile: Ex Aldobrandino 
extractum. 2. Monstrat varias rerum formas partesque animalium, tam 
volucrium quam quadrupedum, quamvis valde imperfectas, quarum ra- 
tionem dedimus in disquisitione physica. 3. Duarum avium imagines 
monstrat, quas in Ecclesia 8. Georgii Venetiis in marmore a natura ex- 
pressas refert Ambrosinus. 4. Noctuz caput demonstrat, circumdatum 
aliisavium rudimentis. 5. Motacille, sive, ut alii volunt, Pavonis figuram 
exprimit. 6. Monstrifice volucris figuram docet. 7. Merule figuram 
exprimit.” 

It is necessary to add in this place the inscriptions inserted in 
Kircher’s plate under the figures, and for convenience’ sake we give 
the references to his own instead of our plate. 

Fig. 1. Ciconie et Noctue figure. Fig. 2. Confuse rerum variarum 
forme. Fig. 3. Venetiis.in templo 8. Georgii. Fig. 4. Caput Noctue. 
Fig. 5. Figura Motacille. Fig. 6. Animalis jubati. 

In Ritter we find a cross-reference to Seyfrid’s ‘Medulla Mira- 
bilium Nature,’ p. 437; but on turning to the work,* we find in 
the subjects treated there nothing relating to birds. ‘The passage at 
p- 437 runs, roughly translated, thus :-— 

“In America, about Chili, there is on a mountain plenty of pre- 
cious stones. In a cavern, the image of the Most Holy Virgin, with 
her baby in her arms; admired by all spectators.” 

Turning over to p. 438, we read that at “half a mile from the con- 
vent Michelfield is a quarry, where stones forming round plates, and 
bowls, are so perfectly manufactured by nature, that the people never 
want any china or earthen vessels for domestic purposes.” 

In glancing over the pages, however, we come upon a passage at 
page 458, of which the following is a translation :—“ Even in France, 
at Limans, a village or Provence about a league distant from Forcal- 
quier, a city of good note, there hath been sometime found, in a cer- 
tain mine of a kind of reddish soft stone, a great number of these 
Gamahes, or painted figures, of birds, mice, trees, serpents, and 
letters, so exactly shaped that little children could tell what they 
were.— Gaffarellus.” 

The work of Gaffarell, from which this extract is made by Seyfrid, 
bears the title of —“ Cvriositez inovyes svr la Scvlptvre Talismaniqve 
des Persans. Horoscope des Patriarches, et Lectvre des Estoilles,” 
and was published in 1637. There was an English translation by 
Edmund Chilmead, Master of Arts, and Chaplaine of Christ Church, 
Oxon, printed at London in 1650. The passage in which, at p. 104, 
is given above as the translation. 

* “ Medulla Mirabilium Nature. Dasist: Auserlesene, unter den Wundern der Natar, 
aller verwiinderlichste Wunder, von Erschaffung der Natur, Himmlischen Firmaments, 
Sternen, Planeten, und Cometen; als auch dieser sichtbaren Welt, und des Meers. 
Dessgleichen, in Brunnen, Fltissen, Seen, und dem Meer; Auf, An, und in Gebiirgen, 
Erden, und Insulen ; Wie auch, etzlichen Thieren, Baumen, Friichten und Gewachsen. 
In Europa, Asia, Africa und America. Aus hiernichst benandten Autoren zusammen 
getragen und beschrieben; sammt beygefiigten Kupffern. Durch Johann Heinrich 
SEYFRID, Marco Brettano Francum ; Hoch-Firstl. Durchl. zu Pfaltz-Sultzbach Hof- 
Bedienten. Sultzbach. In Verlegung Johann Hofmanns, Kunst- und Buch-Handlers 
in Nurnberg. Druckts Abraham Lichtenthaler, 1679.” 

+ The extract is from page 78 of the French, and page 104 of the English edition. 
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_— Johannes Christianus Kundmann, a doctor of Wratislaw, in his 
*Promptuarium Rerum Naturalium et Artificialium Vratislaviense,’ 
_ published in 1726, says (p. 67) that a petrified egg was discovered at 
Wizin, in Bohemia, and that “a petrified foot of a big Paviran, with 
all its five nails, was discovered in Silesia,”—adding, “ this is a very 
curious specimen, the like of which is not to be found in any museum, 
and the more curious as it shows even the blood converted into 
stone.” 
What a “ paviran” is, we confess to be ignorant. Pavara is an 

Italian name for the domestic duck; but the “five nails,’’ which the 
fossil referred to by our author possesses, renders more than doubtful 
any association with the foot of the Anas anser. 

The passage in the original German is :— 

*« Kin zu Stein gewordenes Ey, welches zu Wizin in Bohmen gefunden ; 
ein zu Stein gewordener Fuss mit allen 5 niageln von einem grossen 
Paviran, welcher in Schlesien gefunden worden (dieses ist ein curidses 
Stiick, welches man in keinem Cabinet finden wird, weil auch so gahr 

' man das Blut oben noch siehet, das zu Steine worden).”—P. 67. 

Further on in this work, we find in his Catalogue of “ Marmora, 
Stalactite, Lapides speculares, calcarii, tophacei, arene,” etc., the 
record of “an egg entirely incrusted with tufa :”— 

“110. Topho Ovum totum ibidem incrustatum (s. 513). Tophum hune 
descr. Gothfr. Berger, ‘de Thermis Carolinis,’ p. 14-20. Alios vero 
deser. in Georg. Agricola de Nat. Fossil. lib. vii. cap. xi. p. 640. Ans. 
Boetius in Hist. Gem. et Lapid. lib. ii. cap. cexix. p. 402. Joh. de Laet 
de Gem. et Lapid. lib. ii. cap. xii. p. 182. Pre. Ul. Aldrovandus in 
Mus. Metallic. lib. iv. p. 703. Ol. Wormius in Museo, lib. 1. cap. vi. 
p- 51. Boh. Balbinus. Miscell. Hist. Reg. Bohem. lib. 1. cap. xxiv. p. 65 ; 
it. Fob. Ploot, Nat. Hist. of Oxfordshire, p. 34, et_ex eo Joh. Jac. 
Scheuchzerus, Hydrographie Helvetia (que est Hist. Natur. Helvetice, 
part ii. p. 320), cons. Carol. Nic. Langit, Hist. Lap. fig. Helv. part u. 
lib. iii. cap. il. p. 55.” 

Still further on, in his Catalogue of “ parts of other petrified ani- 
mals,” we have the following entry at page 254 :— 

“17. Oscicula petrefacta avicularum alba accuratissima ex monte Hassia, 
vulgo ‘dem Vogels-Berge,’ eruta (s. 314). WO bt 

“18. Oscicula talia petrefacta levia Maslensis coloris nigricantis 
(s. 322).”’ 

Vid. Leonh. Dav. Hermann, Maslographia, part ii. cap. ix. page 224. Varias Opi- 
niones collegit Dav. Signi. Biittnerus in Rud. Diluvian. page 304. 

There are several reprints of Zannichelli’s catalogue of the fossils 
in his museum. The one usually quoted from is the “ ENUMERATIO 
Rerum NatTurRALium qu® In Musmo ZANNICHELLIANO ASSERVAN- 
TUR,’ published at Venice in 1736, in which he notes “a hen’s egg 
discovered in a very hard stone” by the following entry :— 

“ Musei Zannichelliani abacus alter, in quo fossilia figurata continentur.” 
206. Ovum gallinaceum in saxo durissimo inventum ex Agro Romano. 

We find the record, however, ten years earlier, in his “ Ex Natura 
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GAZOPHYLACIO PENES JOANNEM HIbRORYMUM ZANNICHELLI VE- 
netits. Index Primus quo Fossilia figura recensentur.—Venetiis, 
1726.” 

206. Ovum gallinaceum in saxo durissimo inventum ex Agro Romano.” 

The next work we meet with is the ‘ Magnalia Dei’ by Bruck- 
mann* (1730). Two figures, which he engraves, are the same as 
Hermann’s in our Plate XXII. Fig. 3, and Wolfart’s in our Plate 
XXIII. Fig. 3. <A third figure of Bruckmann seems to be an en- 
graved seal. His reference runs thus :— 

“ Dietz, eine Graffschafft, hat Eisen-Gruben und schénen Marmor, und 
schreibt Petrus Wolfart in semem Vale Hanovie et Salve Casselle dicto, 
etc., von diesem Marmor zu Dietz, p. 24, also: Minime vero Marmoribus,” 
etc. ete.—Bruckmann, ‘ Magnalia Dei in Locis Subterraneis,’ 1. p. 107. 
[Dretz, a county, has iron-mines and beautiful marble; Petrus Wol- 
fart. in his ‘ Vale Hanovie et Salve Casselle,’ etc., in speaking about the 
marble of Dietz, says, p. 24: Minime vero Marmoribus,” ete. ete. ] 

Retzius, ‘ Historia Naturalis Dendritee Lapidumque Cognatorum,” 
1734,+ is the next work we quote from. He says :— 

“To conclude, we present here a list of the dendritic and other similar 
stones conserved in our stone-collection of Lund, and which can throw 
some additional light on our work ; the following are the most interesting 
among them :—20 (p. 109). A flint stone ora common pyrites, representing 
a figure of a small bird, perhaps the Geranites of Pliny, Croppensis, 
plate iil. fig. 5.” 

(See our Plate XXIV. Fig. 7.) 

The original passage runs :-— 

**§ XIII. Coronidis loco subnectam jam indicem eorum dendritatum 
cognatorumque lapidum in lithophylacio nostro Lundensi asservatorum, 
qui huic nostre lucubrationi aliquam lucem fcenerare posse videntur; sunt 
autem eorundem specimina que sequuntur, preecipua. 

«20 (p. 109). Silex seu pyromachus vulgaris avicule figura insignitus, 
forte Geranites Plinii, Croppensis, tab. m1. fig. 5.” 

* “Magnalia Dei in Locis Subterraneis, oder Unterirdischer Schatz-Kammer aller 
K6nigreiche und Lander, I!ter Theil, in ausfiihrlicher Beschreibung aller, mehr als 
upc Bergwercke durch alle vier Welt-Theile, welche von Entdeckung derselben bis auf 
gegenwirtige Zeit gebauet worden, und noch gebauet werden; in was Stande sie jemals 
gewesen, und wie sie itzo beschaffen ; was fiir Ertze, Steine und Berg-Arten aus solchen 
jemals gewonnen, und noch zu ‘age ausgeférdert werden; nebst Anmerckung aller 
derjenigen Lander und Oerter, wo Edelgesteine zu finden. In Geographischer Ordnung 
vielen Kupffer-Figuren und Alphabetischen Register, zu besichtigen dargestellt von 
Francisco Ernesto BRuCKMANN, Med. Doct. Acad. Cesar. Nat. Curios. et Soc. Reg. 
Pruss. Scient. Colleg. et Pract. Wolffenbutt. Wolffenbiittel. wpccxxx.” 

+ “Historia Naturalis Dendrite Lapidumque Cognatorum quam amplissimo Philoso- 
phorem ordine in Alma Carolina veniam indulgente, Preside V. CL. DN. Doct. Kilian 
Stobeo, Archiatro Regio Histor. P. P. et O. Facult. Philosoph. h. a. Decano spectabili, 
nec non Soc. Reg. Lit. et Scient. Upsali Sodali meritissimo, dignissimo, Preeceptore, ut 
Pidelissimo. Ita omni Reverentia Cualtuqne ad cineres suspicieudo pro Laurea Philoso- 
phica Nature Curiosorum Benevole Disquisitioni Modeste submittit Nicolaus Rerzrus, 
Med. Stud. Loco horisq. solitis ad d. 27 Maji anni M.pcc.xxxtv. Londini Gothorum, 
Typis Ludovici Decreaux.” 

es a a ™ 
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Hen. Jac. Sivers, in his ‘ Curiosa Mendorpiensia,’ Lubeck, 1734, 
p- 107,* catalogues the head of a goose in hard flint,—no doubt, as he 
expresses it, “an elegant lusus nature.” The entry is— 

“7. Lapis, caput anserinum ab utroque latere accurate representans, e 
durissimo silice elegans nature lusus.”’ 

Another book of this class and similar date is Lesser’s ‘ Lithotheo- 
logie,’+ published in 1735. What we learn from him is that— 

“The late Mr. Cuno, the distinguished musician and organist at our 
metropolitan church, discovered once, in the neighbourhood of Heringen, 
a flint stone. and in breaking it he found on both sides the head, together 
with the neck, of a Calcutta cock. It is of a reddish-yellow colour, the 
eye can very distinctly be perceived, as well as the comb bending over the 
Cie iy conserve this stone in my museum, and can show it to any one.” 

g. lil. 
(See Vol. VII. Plate II. Figs. 7, 8, nobis.) 

The original is :— 
** Der seelige vortreffliche Virtuose und Organiste an hiesiger Haupt- 

Kirche, Herr Cuno, hat ehemahls bei Heringen einen Feuerstein gefunden, 
und zerstuffet, in welchem auf beiden Seiten der Kopf mit dem Halse 
von einem Calcutischen Hahn zu sehen. Er ist gelb-réthlich, das Auge 
distinguirt sich darauf ganz deutlich, und die iiber dem Schnabel hangende 
ee gleichfalls. Welchen Stein ich in meinem Cabinet jedem zeigen 
ann.” 

He also refers, at page 406, to Bruckmann :— 
“ Dr. Bruckmann recollects a marble on which the head of an owl is re- 

presented.”’{ © 

In 1736, Albert Ritter published a book § on dendritic resemblances 
which he illustrated with figures of the specimens, In his list of 
curiosities of this class he enters, page 20 :— 

* Brit. Mus. 436. a.36. The title-page reads :—“ Q. F. F.Q.S. Henricr Jacost 
Srvers Lubecensis, Philosophie Magistri et Regiee Borussicee Scientiarum Socictatis 
College, Curiosorum Niendorpiensium, Specimen sextum et ultimum, sistens Conchi- 
tarum aliorumque Lapidum miscellaneorum descriptionem, cum viro excellentissimo atque 
experientissimo Domino Joachimo Theodoro Hornhard D. Serenissimi Ducis Mecklen- 
burgici Archiatro et Consiliario Aulico communicatum. Lubecz apud Petrum Bocck-| 
mannum, 1734.” 

+ “Friedrich Christian Lessers, der Kirchen am Frauenberge in der Kayserl, freyen 
Reichs-Stadt Nordhausen Pastoris, und des Waysen-Hauses daselbst Administratoris, 
LirHorHEotoerr, das ist: Natiirliche Historie und geistliche Betrachtung derer Steine, 
also abgefasst, dass daraus die Almacht, Weissheit, Giite und Gerechtigkeit des grossen 
Schépflers gezeuget wird, anbey viel Spriiche der Heiligen Schrift erklaret, und die 

Menschen allesamt zur Bewunderung, Lobe und Dienste des grossen Gottes ermuntert 

werden. Zum Druck befdrdert und mit einer Vorrede begleitet von Johann Alberto 

Fabricio, Doct. und Prof. Publ. des Gymnasii zu Hamburg. Hamburg, bey Christian 

Wilhelm Brandt. 1735.” . 
t “§295. Herr Dr. BruckMaNN gedencket eines Marmors, auf welchem ein Eulen- 

Kopf sich praesentirt.” 4 } 
§ The title runs :—“ Alberti Ritter Gymnasii [lfeldensis Regii Con-rectoris Commen- 

tatio II. de Zoolitho-Dendroidis in Genere et in Specie de Schvvartzburgico-sonders- 

hvsanis curiosissimis ac formosissimis, una cum Supplemento Rerum Naturalium et 

Curiosarum hujus Regionis in Lucubratiuncula H. de Alabastris Schvvartzburgicis 

quondam a me Delineataram jam denuo Recognitarum et Auctarum, Typis Exscripta 

cum Figuris 2neis. Sondershuse, 1736.” 
VOL. VI. 3M 
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“* Pavo lapidi a natura inscriptus ; Plinius, part i. p. 13. 
‘““ Gallus in marmore ; Kircher, Mund. Subter. tom. ii. p 39. 
“ Gallina in rene lapidis fissilis Ilmenauiensis ; Mylius, loc. cit. part i. 

p- 47; item part ii. p. 73, fig. n. 1. 
“* Aves in fissili lapide Bottendorffiensi; Mylius, loc. cit. parti. p.13. Aves 

et flores varii generis in marmore Eichstadiensi ; vide Seyfried, ‘Medullam 
Mirabilium Nature,’ p. 437. 

“ Avicule figure silex, sive pyromachus vulgaris Croppensis insignitus 
forsan Geranites Plinii est ; Excellent. ‘Stobeeus in Hist. Natur. de Den- 
dritis, p. 34, n. 20, t. ii. fig. 5. 

“ Caput ulule in marmore Dietzensi; celeberr. D. Bruckm. Magn. Dei, 
part i. p. 107, t. 27, fig. 2. 

“ Caput gallopavi cam parte colliin pyrita; venerand. Lesser, in Litho- 
theol. p. 406, fig. n.-1. et 2.” 

Bruckmann (1749), in his ‘ Epistolarum Itinerarium,’* copies Rit- 
ter’s (see ante, page 449) plates and descriptions of the dendritic 
stones, the bird-figures on which are given in our Pl. XXIII. and 
Pl. IV. in Vol. VII. The descriptions are printed above. ) 

Tab. XXII. p. 343.“ Porro ex ejusdem Comment. II. de Zoolithis- 
Dendroidis offero: Fig. 1. Lapidem quadratum, coloris lucido-cesii, 
exhibentem arbusculas: et fruticeta coloris nigerrimi, intermixtis nonnullis 
ramulis coloris punicei.” 

At another part of his work he deseribes two dendritic stones, 
of which he gives elaborate copper-plate engravings. One is figured 
in our Pl. XXIIT. Fig. 8, and the other part of an extensive land- 
scape, in which there is a pig as big as a house or a house as small as 
a pig, whichever the reader or spectator like, and fiying away from 
a row of bushes, what Ritter describes, as “a bird, with a long 
tail, the head adorned with long and erected feathers, the wings diss 
played, flying through the ar, expressed distinctly by nature;”’ 
but which looks as much like an insect as a bird, and really, to our 
eyes, has as little resemblance to one as the other. We give a fac- 
siinile (Pl. XXIV. Fig. 1) of this object, as evidence of the imagina- 
tive faculties of a naturalist a hundred and fifty years ago; and add 
also the original passage describing the specimens. 

“ Numer. IIT. Lapis habet figuram geometricam nempe trapezoidalem, 
longus est ipsum pedem, latus tres pollices, crassus semipollicem; segmen- 
tum hoe est lapidis, qui crassitudine ipsam excedebat palmam ; ambo latera 
sunt optime levigata et polita, etiam subtili et perlucente vernice obducta, 
hine multo elegantius et vividius sistuntur omnia; naturali magnitudine 
hune, et jam descriptos lapides eri celari curavimus, fruticeta, arbuscule, 
imagines relique elegantissime et plenissime sunt expresse, nigerrimi 
coloris; sed quod nomen huic lapidi inponamus, ipsi hesitamus, forsan 
cum B. Baiero illum nominare possimus archipelagitem, cujus quidem 
descriptioni non absimilis,} concedet tamen benevolus lector et spectator 

* “Francisci Ernesti BRucKMANNI Phil. et Med. Doct. Acad. Cesar. Leopoldino- 
Carolinze Nat. Cur. ut. et Societ. Regio-Prussice Scientiarum Membri, juxta ac Asses- 
soris Colleg. Medici Illustr. Brunsvic. et Poliatri Wolffenbiittelensis. Centuria Secunda 
Epistolarum Itinerarum accedit Museum Closterianum. Wolffenbiittelze, mpccxLrx.” 
¥ In Sciagraphia Masei sui et Supplementis Oryctogr. Norice, p. 49. 
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euriosus, nobis imaginari, lapidem representare quoddam stagnum, mar- 
gines cujus circumcirca fructicetis sunt obsesse, in hoc adparere insulas 
majores, minores, minimas, easque fruticetis mollibus obductas, et quod 
imprimis admiratione dignum, simul in illis videri edem parvam cum fuma- 
rio, non procul hinc animal quoddam quadrupes, cui spectatores nomen 
ursi indiderunt, quipp cujus non dissimilis, adhue avem cauda longiore, in 
capite pennis longioribus et erectis ornatam, expansis alis per auras volan- 
tem, exactissime a natura ludente expressa queeque; et quia notate 
figure ipsum penetrant lapidem, in altero latere similiter indicata adparent, 
hac solummodo variatione, ut dicta animalcula desiderentur, etiam hie vel 
illic novus quasi efforescat ramulus arboreus, imprimis, si lapis fissuras 
parvas acceperit. Quando nunc secundum proverbium: Deus et natura 
nihil faciunt frustra, equum erit, hee miracula adspicientes Deum mira- 
bilem, inque operibus suis inperscrutabilem debite mirari, atque decentibus 
laudibus extollere, namque testante Psalmista: Opera Jehove magna, expo- 
sita omnibus qui delectantur illis, gloriosum et decorum opus ejus.” 

The following is Ritter’s account of fig. ii. (see Pl. XXIII. Fig. 3, 
nobis), referred to in the above quotation :— 

“Fig. If, An oblong squared stone, polished, exhibiting very 
singular pictures; a whole region, hills covered with very small 
shrubs, mountains slightly rising, broken stones and rocks, grass, 
and even reeds, a rustic cottage ornamented at its ridge with green 
boughs of a tree, a strange bird, not unlike the ostrich, black clouds 
as if disposed for throwing flashes,” ete. 

The original we give below :— 
“ Fig. II. Lapidem quadratum oblongum, politum, offerentem picturas 

plane singulares, integram regionem, colles subtilissimis fruticetis ornatos, 
montes parvos acclives, rupes ac saxa prerupta, cum’gramine nec non 
arundine, casam rusticam fronde quasi viridi in culmine ornatam, avem 
peregrinam, struthioni non absimilem, nubem nigriorem, quasi fulgora 
ernittentem,”’ etc. 

We quote now from ‘ L’Histoire Naturelle, éclaircie dans une de ses 
parties principales, l OrycroLoate, qui traite des Terres, des Pierres, 
des Métaux, des Minéraux et des autres Fossiles, enrichi des Figures 
dessinées d’aprés Nature.’ By M. $,, (Ant. Jos. Dezallier d’Ar- 
gentville) des Sociétés Royales des Sciences de Londres et de Mont- 

pelier.—Paris, 1755. 
Under the heading Brrps, M. Argentville says :—‘‘It is quite 

certain that birds, owing to the faculty they possess of flying, 
can more easily escape immersion than any other animal; and this 
is the reason of the scarcity of petrified birds, and why we only find 
their débris, such as their feathers, nests, and eggs. The feathers 
and the tail of a bird found on a stone at Oeninghen (Scheuchzer), 
a beak: of a petrified bird, on a black stone, in the same country 
(Mus. Zannichelli) ; a petrified cuckoo, commonly called Pesce capone ; 

gs, birds’ nests enclosed in stone ; feathers and petrified nails, ex- 

hibited by the limestones of the parish of Karabglony, in the province 
of Westrogothland, in Sweden (Bruckmann). Ornitholitus nidorum 

Linarie : a stone containing a nest of a petrified Linnet, incrusted 

with salt of tartar, from Artern. TZubulites full of small worms, 
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found in the island of Gothland. Gallina cum ipsis ovis ineubans, 
a hen hatching her eggs, found petrified in a salt-pit of Transylvania 
(De Thermis And. Baccii).” 

The following is the original in the French :— 

“‘OrsEAux.—II est certain que les oiseaux, par la facilité qu’ils ont de 
voler, se sauvent plus facilement de l’immersion que les autres animaux ; 
c'est ce qui fait la rareté des oiseaux pétrifiés, et qu’on n’en trouve que les 
débris, tels que des plumes, des nids, des cufs. La plume et la queue 
d’un oiseau, trouvées sur une pierre d’ Gininghen (Scheuchzer). 
“Un bee d’oiseau pétrifié, sur une pierre noire du méme pays (Mus. 

Zanichelli). 
‘Un coucou pétrifié, appelé communément Pesce capone. 
** Des ceufs, des nids d’oiseaux, enclavés dans la pierre. 
“‘ Des plumes et des ongles pétrifiés, que montrent des pierres calcaires, 

de la paroisse de Karabglony, province de Westrogothland, en Suéde 
(Bruckmannus). 

‘“‘ Ornitholithus nidorum Linaria, pierre contenant un nid de Linote 
pétrifié, incrusté de sel de tartre, venant d’Artern. 

“ Tubulites, pleins des vermisseaux, trouvés dans |’Isle de Gotland. 
* Gallina cum ipsis ovis incubans, une poule couvant ses cufs, trouvée 

pétrifiée dans une saline de Transilvanie (De Thermis, And. Baccii).” 

As D’Argentville refers to insect-remains in the ‘Stone of 
Oeningen,’ there is no doubt of its being the well-known limestone 
of that place. At page 334, after the insects from the “stones” of 
Frankenberg and of Wirtzburg, he adds :— 

“ Ornithoglossum, glossopetrum imitating the tongue of a pie, from 
Malta. (Lindius.) 

“ Gracirrhynchus, glossopetrum imitating the beak of a raven. 
(Lachmundus). . 
“A petrified nest, with its chickens, discovered near the city of 

Lubeck, according to Albertus Magnus, as reported by Lachmundus.” 
We add the original :— 

“ Ornithoglossum, glossopétre imitant la langue d’une pie, venant de 
Malte. (Lindius). 

_ “ Gracirrhynchus, glossopétre imitant le bec d’un corbeau. (Lach- 
mundus). 
“Un nid pétrifié, avec ses poulets, trouvé prés de la ville de Lubec, selon 

Albert le Grand, au rapport de Lachmundus.” 

Our next author is Jonan Gesner, Med. D., Phys. et Math. Prof. 
Ord. Academiz Imperialis Nature Curiosorum, et Soce. Regiar. Scien- 
tiar. Berolinensis, Sueciz, Upsal., Gcetting., Physico-Botanice Flo- 
renting, ut et Physico-medico Basiliensis membr., in whose ‘ Trac- 
tatus Physicus de Petrificatis, in duas partes distinctus, quarum prior 
agit de Petrificatorum differentiis et eorum varia origine; altera 
vero de Petrificatorum variis originibus, precipnarumque Telluris 
mutationum testibus (Lugduni Batavorum, 1758),’* are the following 
passages :— 

_* We have since found these passages in an earlier work of Gesner’s :—“ YN @EQ. 
Dissertatio Physica de Petrefactorum differeutiis et varia origine, quam, auxiliante Deo, 
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“Cap. XX. p. 66.—Zoolithus avis, or Ornitholitus, is a petrified 
bird, which is very seldom to be met with amongst the Petrificata. 

“1. Ornitholitus avis integre.— Ornitholite of a whole bird, which, 
according to Linneus and Wallerius, is conserved in some museum, 
has never met my eye; and these stones must at all events be very 
scarce, as birds, owing to the use of their wings, very easily escape the 
dangers of waves and immersion. 

“2. Ornitholitus plumarum.—Ornitholite of feather. Scheuchzer, 
in his ‘ Vindicie Piscium,’ describes a specimen of such a fossil bird’s 
feather in stone discovered at Oeningen. 

“3. Ornitholitus nidorum.—Petrified nests. They are found some- 
times in the subterranean caverns full of stalactites, and in tufas; 
but they may be rather classed amongst the incrustata, or incrusta- 
tions, than amongst the lapidifacta, or petrifactions. Such a nest 
was discovered in a cave by Baumann; five others are described by 
Bruckmann. These incrusted nests are sometimes formed froin sta- 
lactite, or earth deposited from saline water in layers within the 
apartment. 

_ “Such a nest of a linnet, together with its eggs, incrusted with 
salt of tartar, discovered at Artern, is quoted by the said Bruck- 
mann in his ‘ Museum,’ anda similar one is to be seen in the museum 
of Ritter, tab. 44, f. 5. 

“Such true incrustations, as well as others of this class, are not 
unfrequently encountered in salt-pits. A very curious specimen is 
quoted by Bacci And. in his work‘ De Thermis,’ lib. v. ¢. 4, p. 157. 
In some place of Transylvania, he says, there was in a salt-pit a hen 
discovered hatching her eggs, and which, owing to the salt with which 
she was covered, was preserved incorruptéd, and is still to be seen.” 

The original Latin of the text we give below :— 
“Caput XX. (p. 66.) 
“ Zoolithus Avis seu Ornitholitus est Petrificatum Avis. Hoc inter Pe- 

trificata maxime infrequens esse solet. | 
“1. Ornitholithus avis integre quoad nomen exstat apud cl. Linneum 

et Wallerium in museo quodam conservetur, mihi non constat. Sed non 
possunt non rarissimi esse hi lapides, quum Aves alarum ministerio undis 
et submersionis periculis se facile subducant. 

“2. Ornitholithus Plumarum. Lapidem fissilem Ciningensem, qui 
Avis Pennam referat, describit et depingit cel. Scheuchzerus in Vindictis 
Piscium, tab. ii. . 

“3. Ornitholithus Nidorum, quandoque in Cryptis subterraneis Stalac- 
tila pregnantibus, et inter Tophos occurrit, sed inter incrustata potius 
been lapidifacta referri meretur. Hujus generis nidum possideo in antro 

aumannio inventum; alios quinque recenset clar. BruckMannus.* 

Formantur ejusmodi nidi incrustati nonnunquam et stalactita vel 

Preside Johanne GresNeRo, Med. D. Phys. et Math. Prof. Ord. Academie’ Imperialis 

Naturee Curiosorum, et Soce. Regiar. Berolinensis itemque Suecicze Upsalieasis, ut et 

Physico-Botanicee Florentino Membro, pro econsequendo Examine Philosophico, defen- 

dent David & Moos, Casparus Ammianus, Felix Hofmeisteras, Rodolphus Deenikerus, 

Henricns Kilchspergerus, Joh. Luc. Salomon Wolfius. At d. 21 Mart; H. L. Q.S. 

Tiguri, Ex Officina Gessneriana. An. MDCCLII.” 

* Epist. Itiner. Centur. ii. p. 25, tab. 7, 8. Wolsenb. 1749, 4: 
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terra, quam deponit aqua Salina in domo gradatoria (Gradierhaus). 
Talem nidum Linariz totum una cum ovis, tartaro salino incrustatum de 
Artern allatum, recenset ex suo museo laudatus BruckmMannus,* et 
similem ex Museo Ritteriano sistit tab. xliv: f.5. Sale vero incrustata 
non raro hee et alia hujus generis in salifodinis reperiuntur. Memorabile 
exemplum prostat apud Bacctumt de Thermis, l. v. c.4, p. 15. Quo- 
dam loco (sic scribit) in Transylvanie Salifodinis Gallina cum ipsis ovis 
incubans reperta est, que eo obducta sale servata est, ac mcorrupta 
etiam nunc ostenditur.” 

Tn the ‘ Dictionnaire Universel des Fossiles Propres et des Fossiles 
Accidentales, by M. E. Bertrand, Premier Pasteur de |’Eglise Fran- 
goise de Berne, Membre des Acad. de Ber'in, ete., published at La 
Haye in 1763, ornitholites are thus described, at page 86:—“ Parts 
of petrified birds. Ornitholite, Aviwm petrificata. In German, 
‘versteinerte Vogel, or ‘ Vogel-knochen.’ The ornitholites are very 
scarce. I am not sure if there has been a single entire petrified bird © 
ever seen, however Linneus and Wallerius speak of them. The 
parts of these birds, or the remains belonging to them, which are more 
commonly met with, are the horny parts, the beaks, bones, nails, 
eggs, and nests; but at all events there is always a fear that per- 
sons may be deceived by resemblances in which the fancy as well as 
the desire for some curiosity plays its part. See F. Gessner, de Petrifi- _ 
catis, cap. xx. p. 66,” 

The original runs :— 
*‘ Ornitholites, ou parties des oiseaux pétrifiées. Ornitholithe, Avium 

petrificata. En allemand: versteinerte Vogel, oder Végel-knochen. Les 
ornitholites sont fort rares. Je ne scai sion a jamais vu d’oiseau entier 
pétrifié, quoique Linneus et Wallerius en parlent. Les parties de ces 
oiseaux, ou qui leur appartiennent, les cornes, le bec, les os, les ongles, les 
ceufs, les nids, peuvent étre plus communs. Encore est-il fort a craindre 
qu’on n’ait été trompé par une ressemblance, 4 laquelle l’imagination et le 
désir des choses rares aura prété quelque chose. Voyez G. Gesner, de 
Petrificatis, cap. xx. p. 66. Lugd. Batav.” 

The next notices that we find of bird-remains are in Davilla’s 
‘Catalogue,’ a rather remarkable book.- Under the head of Ornitho- 
lites, in the ‘Catalogue Systématique et Raisonné des Curiosités de 
la Nature’ et de VArt, qui composent le Cabinet de M. Davilla 
(Paris, 1767, vol. ii. p. 225), we read :— 

“ Ornitholites:—Ces pétrifactions sont les plus rares de toutes, a moins 
qu'on ne veuille y ranger les Nids d’Oiseaux, les plumes et autres parties 
de ces animaux, que l’on trouve incrustées par les eaux de certaines fon- 
taines ; mais ces inerustations ne sont point des Pétrifications proprement 
dites et appartiennent a une autre classe. 

**301. Un bec d’oiseau, imprimé-en relief dans un schiste, de Reutlingue. 
Ce bec est un peu entr’ouvert, strié en-dessus, et porte quatorze lignes de 
long sur cing dans sa plus grande largeur. Plus, Os fossile, de Canstadt, 
orné presque en entier de trés-jolies Dendrites, et que paroit étre l’os de 
la cuisse d’une Poule.” 

* Epist. Itiner. Centur. ii. p. 587. ‘ 
+ De Thermis Andree Baccii, lib. vii., ed. noviss. Patay., 1711, f 
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In another chapter Davilla records the following fossils from 
Canstadt, therefore probably from the same beds as his Ornitholite :—— 
molar teeth of Rhinoceros, “ Une canine, blanche, A petites herborisa- 
tions bleuitres, adhérente A une portion de machoire pareillement 
herborisée ;”” another-tooth, “ Arborisée . . . son intérieur est caleing 
et adhére fortement 4 la langue;”’ six other teeth, “ Scavoir, deux 
arborisées, de Canstadt, l’une de Rhinoceros,* l’autre inconnue, t+ 
deux simplement fossiles, dont une de Cheval dans son alvéole. Plus, 
une portion de miachoire aussi fossile, trouvée 4 Canstadt,” and 
fifteen other bones unnamed. These memoranda would lead one to 
refer the Canstadt Ornitholite to the Pleistocene age. 

(Lo be continued.) 

CORRESPONDENCE. 

On the Causes of Earthquakes. 

Srr,—The occurrence of an earthquake of unusual violence in England 
has naturally given rise to very general inquiries and speculations on the 
nature and causes of these phenomena; and various theories more or less 
ingenious, but, for the most part, vague and obscure, have been broached 
upon the subject in the different organs of public instruction. 

_ I have not, however, seen anywhere a notice of that simple, and to my 
mind conclusive, view of the question which I have put forward in my re- 
cent work on Volcanos, and I therefore venture to call your attention 
and that of your readers to it. 

I there refer (p. 294) “these sensible vibratory undulations of the earth’s 
Surface to the snap and jar occasioned by a sudden and violent rupture of 

_ solid rock-masses at a greater or less depth, and probably the instanta- 
‘Reous injection into the fissures so formed of intumescent molten matter 
from beneath.” Iam happy to find an almost complete accordance be- 
tween this view and that offered by yourself in your last number. But 

| when you go on to suggest the sudden erystallization of vast underlying 
masses of mineral matter as the probable cause of such ruptures in the 
overlying rocks, I must part company with you. Why should we resort 
to imaginary hypotheses to explain that which, if nature is consistent with 
herself, is to be simply accounted for by well-known facts? It is certain that 
the greater number of volcanic eruptions are preceded or accompanied by 
local earthquakes, evidently caused by the splitting and rending of the 
rocks that form the flanks of the voleano, or the surrounding area, by the 

ansion and rise of intumescent lava beneath. , 
n these cases an actual escape of condensed vapour and molten mineral 

matter does generally take place. Not so, it is true, in the case of other 
earthquakes, which are usually (not always) felt over more extended areas, 
and therefore probably proceed from a focus of disturbance more deeply 
seated, so as not to admit of any outward discharge of erupted matter, 
gaseous or fluid, but which, nevertheless, are undistinguishable from the 
former in their seismic phenomena, and therefore may well be believed to 

__* Scheuchzer, Physiq. Sacrée, pl. 48, fig. 18. + Ib. fig. 18, altera. 
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have the same origin. An earthquake of this latter class I believe, with 
Mr. Mallet, to be an “incomplete effort to establish a volcano ;” that is, the 
outward escape of pent-up volcanic heat. 

In many volcanic mountains we actually see the rents, the “snap and 
jar” of whose rupture through the solid rocks forming the mountain’s side 
occasioned the earthquake. For instance, during the eruption of Vesuvius 
in 1860, a violent earthquake-shock was felt along the southern base of the 
mountain, and a crevice was seen to have opened through its flank behind 
Torre del Greco, radiating from the side of the eruptive explosions down 
to the sea, the coast of which was permanently elevated some two feet along 
a considerable distance. In some of the violent eruptions of the volcanos 
of Iceland, and also of the Pacific Islands, the mountain has been seen to 
be split across from top to bottom by such shocks. 

The superficial fissures and changes of level which are often observed to 
accompany earthquakes not attended by outward eruptions, testify to the 
occurrence of some violent fractures and dislocation having taken place at 
some depth beneath. Here, then, we have a vera causa, seen and known 
to be at work in many instances, quite sufficient to explain the phenomena 
of those where the cause is not so apparent, owing probably to the deeper 
position of the point at which the shock originates. Is it not then, I ask, 
the most reasonable theory to refer the earthquake to the same primary 
cause as the volcanic eruption, namely, ‘‘ the sudden expansion of some 
deeply-seated mass of mineral matter, owing to increase of temperature or 
diminution of pressure ?” (See p. 296; Volcanos.) 

If we suppose the heated matter below the crust of the earth—of the ex- 
istence of which (at least throughout the great bands of volcanic and seis- 
mic disturbance) we have positive ocular proof in its frequent eruptions— 
to be (as of necessity it must be) exerting a continual upward pressure 
against the overlying rocks, and creating in them a violent tensile strain, 
it is certain that any diminution, however slight, in the amount of pressure 
above them—even the sudden lightening of the atmospheric pressure alone— 
may give occasion to the yielding of the cohesive force of the rocky crust, 
and its consequent snapping and jarring fracture, to which I attribute 
every earthquake. Thus is explained the more frequent occurrence of. 
these phenomena at the periods of the Autumnal Equinox, and also when 
the moon is at the meridian of the locality affected, as shown in the tables 
of Mr. Perrey and Mr. Mallet to be the fact. 
We know that the solid crust of the earth is, and has been from the 

earliest geological periods, continually undergoing oscillatory movements 
of elevation or depression. These must have been always accompanied by 
the fracture and fissuring of its rigid component rocks, at great depths no 
less than near the surface. Do not these movements correspond with, and 
amply explain, the frequent occurrence of earthquakes, which are precisely 
the kind of phenomena we should expect to experience from such sudden 
and violent snapping and rending of the rocks beneath us? I content my- 
self with this explanation of the cause of earthquakes, and think it quite 
unnecessary to resort to any other, such as terrestrial electricity, mag- 
netism, crystallization, the breaking-in of the roofs of imaginary subter- 
ranean cavities, or the condensation of vapour evolved from submarine 
volcanos ; to which last theory Mr. Mallet, as I think, unnecessarily resorts: 

I remain, Sir, your very obedient servant, 
G. Povtett ScRoPE. 

London, 20th November, 1863. 

[The late date at which Mr. Scrope’s letter arrived, precludes the possibility of my | 
noticing at any length his very valuable communication. The experience of Mr. Scrope, | 
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and his indefatigable and acute observation of voleanic phenomena, over a period of 
many years, entitle his opinions to the most marked respect, and his excellent works on 
the subject have always excited my admiration. His views, to which he recalls my at- 
tention, had escaped me at the time of writing my article in the November number ; but 
I made no reference to any authors or any published views, because I simply wished 
to put forward what I only regarded as a speculative idea, whether the crystallization of 
vast rocks could give rise, by their expansion or contraction, to the rupture of rock- 
strata not necessarily in immediate contiguity with the crystalline mass, but held in a 
state of tension by the difference in volume produced by crystallization. Mr. Scrope has 
misunderstood me altogether in supposing I meant a sudden crystallization: what I 
‘Meant was, that the “szap” of the rock-strata, held in tension by the increased or di- 
minished volume of the crystalline mass, was sudden. The crystallization of rock-masses 
T believe to be very slow, perhaps often occupying enormous periods of time to effect 
over great masses. Still, however slow the alteration of volume takes place, a tensile 
strain must be continuously accumulating until it exceeds the adhesive force of the strata, 
and then a “snap” occurs. I also referred in my remarks only to such earthquakes as 
occur without visible or evident association with active or eruptive volcanic phenomena; 
such, for example, as the late English earthquake, or those so constantly taking place 
in the neighbourhood of Comrie, in Scotland. It seems to me that there are two 
classes of earthquakes, one connected with volcanic phenomena, as-stated by Mr. Scrope, 
the other, simply “snaps and jars,” without any connection with volcanic phenomena at 
all, and produced by the crystallization, the drying and contracting, or increase of volume 
by heat or other suchlike natural causes which are not dependent on subterranean vol- 
canic materials, such as molten lava or the supposed incandescent internal fluid core of 
our earth. I put forth the idea of crystallization as one of the possible causes of what I 
supposed to be non-voleanic earthquakes, with some timidity, knowing and appreciating 
the labours of Mr. Scrope and Mr. Mallet, and the more so that I had had little time to 

_ devote to the due consideration even of my own idea. I thought it one, however, worth 
promulgating, and I am gratified to read the terms in which Mr. Scrope speaks of it. 
—Eb. GEoL,] 

Mammalian Remains from Grays Thurrock. 

Srr,— With a view to the settlement of some undecided points connected 
with the “mammalian fauna” of the pre-glacial deposit, and of the post- 
glacial high and low level gravels, etc., any geologists or paleontologists 
es collections from Grays Thurrock, or any of the other fossili- 
ferous localities in the valley of the Thames, or corresponding river-valleys 
in the south-east of England, will greatly oblige the undersigned, by com- 
Mmunicating to him whether they possess good specimens, containing teeth, 
of bears, or of hyzenas; and if so, what amount of evidence the specimens 
present. 

FR ee eee 

H. Fatconer. 
21, Park Crescent, Portland Place, Nov. 12, 1863. _ 

a4 233 & 
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Mammoth Remains at Leicester. 

Dear Srr,—As it is of importance in these “ drift-searching ” days that 
all remains found of mammals in the drift should be made known to your 
readers, I have much pleasure in communicating to you that information 
was this morning brought me of a horn or tusk, of very large dimensions, 
had been laid open in a cutting for drainage in the valley of the Soar, in 
the outskirts of Leicester, and near the village of Belgrave. I at once 
proceeded to the President of our Philosophical Society, and obtained his 
permission to secure it for our town museum ; and also to inform one of 
our leading geologists, James Plant, Esq., of the fact. We drove to the 
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spot, and found our anticipations more than realized ; for it turned out to 
be the tusk of a ‘‘ great Mammoth,” such as is very rarely found in this 
country. 

The specimen is in a fine state of preservation, and measures 2 feet in 
circumference, and 9 feet in length. It lay at the bottom of a very old 
drift-gravel, and on the true bed of the Keuper marl, at a depth of 
11 feet from the surface. 

It is very interesting to find Mammoth bones on the virgin-surface of an 
old formation, as it establishes to my mind, beyond a doubt, the existence 
-of the Mammoth before the “‘ drift.” 

Some have doubted whether the Mammoth really was an inhabitant of 
this country ; but this has been long set at rest; and here is undoubted 
evidence of the fact of its local existence. The specimen is very little 
water-worn. 

I do not know that any further remarks are necessary. The specimen 
in the course of this day will be lodged in the Leicester museum. 

I am, dear Sir, yours very truly, 
Francis Drakes, F.G.S. 

30, Market St., Leicester, 27th Oct., 1863. 

Geological Section Making. 

Srtr,—Perhaps you may think it worth while to mention in your journal 
a very simple contrivance which I devised for the purpose of laying down 
the contour of a piece of ground, of which I desired to make a geological 
‘section. From its extreme simplicity, combined with very tolerable effi- 
ciency, I think it would often be found useful where mathematical exact- - 
ness is not required. oan 

A B is a square piece of board, 
¢ P P eee A form is er 

ea ay oe ee eh Se t may be of any size, say six inches 
ee I square. Fis A paees of lead, bent — 

so as to embrace the lower edge, 
and capable of being made to slide 
tightly along it. Dis an awl pass- 
ing loosely through a hole at C. 
P P are two common pins, stuck 
into the upper edge of the board. © 

To adjust this instrument, itis only 
necessary to slide the weight Halong 
the edge of the board, until the heads 
of the two pins rest in a horizontal 

line, when it is suspended by the handle D. This may be done either by 
fixing a mark at the level of the eye, and looking at it from a little dis- 
tance along the line P P, taking care that the feet are on the same level 
as when fixing the mark, which may be ensured by standing on the shore 
of a pond or the sea; or else the adjustment may be effected by sliding 
the weight until the same point of a distant object is seen along the line 
P P, when the two pins are interchanged by bringing first one and then 
the other next the eye. . 

The proper position of the weight having been determined, the instru 
ment is ready for use. 

Suppose the contour ofa hill desired. Take your stand at the lowest 
poiut at which the section is required to commence; hold one of the pin 

*» 

a ae td 

} 
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heads near the eye, and notice the point in the hillside where the line 
P P falls; pace to the spot, and note down the number of steps. Start 
afresh from that point to the next similarly determined, and again noting 
the number of steps ; and so 
on. Thus on your note-book e 
you will have entered a series Fe 
of numbers; and that, in a 
each of the intervals so noted, eke 
yon have ascended by the iit, 
eight of your own eye above aw 

the point at which you start- 
ed. Should the hillside be too steep to pace it, a measuring tape may be 
used. By ruling on a piece of paper parallel lines at the distance of the 
height of your eye to the scale you wish to use, it is extremely easy to 
lay down the contour of the hill from these notes. 

I remain, Sir, faithfully yours, 
O. FIsHER. 

Elmstead, Colchester, November 3rd, 1863. 

BRITISH ASSOCIATION MEETING AT NEWCASTLE. 

(Continued from p. 395.) 

ON SOME FOSSIL AND RECENT FORAMINIFERA COLLECTED IN 
JAMAICA BY THE LATE MR. LUCAS BARRETT, F.G:S. 

By Proressor T. Rupert Jones, F.G.S., anp W. K. Parxer, Esq. 

’ In 1862 Mr. L. Barrett, F.G.S., late Director of the Geological Survey 
of the West Indies, gave Messrs. Jones and Parker some fossil and recent 
Foraminifera from Jamaica, comprising a few new forms—some that were 
previously but little known, and some in finer condition of growth than 
usual. The recent specimens, from their ascertained habitats, illustrate, 
to some extent, the conditions under which the fossil forms were deposited. . 

' One sample of these fossil Jamaican Foraminifera consisted of several 
specimens of Amphistegina vulgaris, and another of a few of the same 
species, with one Tertularia Barrettii (a new variety of Textularia). No 
locality nor geological horizon was indicated for these. A third sample, 
from ‘“ South Hall Cliff,” consisted of two large specimens of Vaginulina 
legumen. Fourthly, a much larger series of Foraminifera, from the 
“ Pteropod-marl” of Jamaica, affords Nodosaria Raphanistrum, Denta- 
lina acicula, Vaginulina striata, Frondicularia complanata, Cristellaria 
calear, C. cultrata, C. rotulata, C. Italica, Orbitolina vesicularis, Buli- 
mina ovata, Cuneolina pavonia, Vertebralina striata, and Lituola Sol- 
“che These, however, can be regarded only as an incomplete Rhizopodal 
auna. 
From the recent Foraminifera obtained by the late Mr. Barrett from 

different sea-zones, between 15 and 250 fathoms, on the Jamaica coast, 
we learn that Amphistegina vulgaris, Textularia Barrettti, Dentalina 
acicula, Frondicularia complanata, Cristellaria, and Lituola Soldanti m- 
dicate at least 100 fathoms, and probably more, as the depth at which 
the Pteropod-marl and the Amphistegina-beds were deposited in that 
region. Bieesbode are found in some sea-muds at similar depths. a 

Of the recent Jamaican specimens (evidently only the larger and more 
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conspicuous members of a rich Rhizopodal fauna), some were taken 
at from 15 to 20 fathoms, namely, Quinqueloculina agglutinans, Q. pul- 
chella, Orbiculina compressa, and O. adunca; some at from 50 to 100 
fathoms, namely, Orbiculina compressa, Dentalina acicula, and Orbitolina 
vesicularis ; and several others at from 100 to 250 fathoms, namely, Denta- 
lina acicula, D. communis, Cristellaria rotulata, C. cultrata, C. calear, 
Frondicularia complanata, Amphistegina vulgaris, Polytrema miniacea, 
Bigenerina nodosaria, Verneuilina tricarinata, Textularia trochus, T. 
Barrettii, Cuneolina pavonia, Lituola scorpiurus, and L. Soldani. 

Cuneolina, a rare form, hitherto known only by figures, and description 
given by D’Orbigny, proves (as suspected) to be a modification of Teartu- 
laria ; and T. Barretti is intermediate between it and Tertularia proper. 
The Frondicularie are remarkably large and beautiful; and the Cristel- 
larie and Dentaline are also large and relatively abundant. 

This fauna is almost identical with the fossil Foraminifera of the Ter- 
tiary ‘‘Pteropod-marl” of Jamaica, above mentioned, specimens from which 
also were given by the late Mr. Barrett in 1862 to the authors of this notice. 

ON THE BIVALVED ENTOMOSTRACA OF THE CARBONIFEROUS 
STRATA OF GREAT BRITAIN AND IRELAND. 

By Proressor T. Rupert Jones, F.G.S., anp J. W. Kirnxsy, Esq. 

(Read before the British Association, at Newcastle, September, 1863.) 

After a review of what former observers have published on the Bivalved 
Entomostraca of the Carboniferous formations, the authors proceeded to 
point out—Ilst, a few rather doubtful Cyprides or Cundone, from the coal- 
measures. 2ndly, Cytheres; of which there are about eight species, 
chiefly from the coal-measures. 3rdly, Bairdie; about eight species, 
mostly from the mountain-limestone and its shales. 4thly, Cypridinide ; 
comprising Cypridina, Cypridella, Cyprella, Entomoconchus, and Cythe- 
vella, from the mountain-limestone; a fine collection of these rare 
forms from Little Island, Cork, liberally placed at Messrs. Jones and 
Kirkby’s disposal by Mr. Joseph Wright, well elucidate the relation- 
ships of these hitherto obscure genera and their species. 5thly, Leper- 

ditide; comprising Leperditia (to which genus belong the so-called Cypris 
Scotoburdigalensis, C. inflata, C. subrecta, Cythere imornata, and others ; 
many of them dwarf varieties of one species, and mostly belonging to the 
mountain-limestone series); Hxtomis (mountain-limestone), Devonian 
and Carboniferous forms of which have been mistaken for Cypridine; 
Beyrichie (from nearly all parts of the Carboniferous system), several 
species, of which B. arcuata, Bean sp., is the most common; and Kirk- 
bye, somewhat rare, and chiefly from the mountain-limestone series. 

Leperditia and Beyrichia are also Silurian and Devonian genera; they 
do not appear to pass upwards into the Permian formation. Bairdia and 
Kirkbya occur first in the Carboniferous, and reappear in the Permian 
deposits, even in the same specific forms; and Bairdia has been freely 
represented in Secondary and Tertiary deposits, and exists at present. Of 
the Cypridinide under notice, Cypridella, Cyprella, and Entomoconchus 
appear to be confined to the mountain-limestone; Cypridina occurs in 
the Permian, and with Cytherella is found in Secondary and Tertiary 
rocks, and in existing seas. Hntomis is a Silurian and Devonian genus, 
especially characterizing the so-called “‘ Cypridinen-Schiefer ’’ of Germany. 
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Liverpoot Grotocicat Socrery.—Amongst the papers of the last ses- 
sion are :—‘‘ On the Ancient Glaciers of Snowdon,” by Mr. G. H. Morton, 
who gives an account of the experiences of two days spent on the moun- 
tain, and describes the group included under that name,—the highest 
peak, Pen Wyddfa, being 3571 feet above the sea. “On the Lingula- 
flags and Strata beneath,” by the same author, who describes at con- 
siderable length the principal localities in Europe and North America 
where the Lingula-flags and Lower Llandeilo strata are developed, and in 
conclusion, states that “the fossils of the Lingula-flags embraced many 
varieties of form, and that though there are cosmopolitan species, there are 
others of more limited range in space. The result of geological investiga- 
tion in the Cambrian rocks has brought to light but very scanty traces of 
early life, it being only in the strata of that age, at Church Stretton and 
Bray Head, that any such indications have been found. It is, however, 
‘remarkable that crystalline limestone should occur in the still lower Lau- 
rentian system, for if this rock was formed, like other limestones, of com- 
minuted fragments of shells and corals, since altered by a high tempera- 
ture, then the theory of such rocks being azote is groundless, and we have 
yet to become acquainted with the most ancient life-creation.” 

Report of the Field Meeting at Storeton, on Monday, the 7th of 
July, 1862,—when Mr. Morton exhibited for the first time a section 
drawn to scale, showing each important bed that occurs in the oldest of 
the Storeton quarries—the south quarry. The interesting faults, and the 
position of the Keuper Sandstone, in a fissure of the Bunter Sandstone, 
cause this section to be very remarkable and instructive. : 
A field meeting was held at Leasowe, September 20th, 1862, when the 

members visited the interesting sections of the submarine forest beds at 
Leasowe Lighthouse and Dove Point. 

“ On the Geology of the Thames Valley.” By Mr. W.S. Horton, F.G.8. 
The physical features of the district consist of a succession of low terraces 
Biarloking the valley of the Thames, or Isis, presenting to the course of 
that river their more abrupt flanks, and gently sloping down in the oppo- 
site direction. This terrace-like succession is a true index to the stratigra- 
phical structure of the district, as it will be found that each of them is com- 
posed either of limestone or some other firm rock, resting upon a basis of 
clay, which forms the intervening valley. The formations occupying the 
tract of country described in this paper are in descending order ; the Post- 
Pliocene (represented by the high-level gravel and the estuarine, or low- 
level gravel) ; the Lower Cretaceous (the Shotover Sand and Lower Green- 
sand); and the Upper and Middle Oolites, consisting of the Purbeck beds, 
Portland Stone and Sand, Kimmeridge Clay, Upper Calcareous Grit, Coral 
Rag, Lower Caleareous Grit, and Oxford Clay. The Oxford Clay occu- 
pies a considerable area, extending northward from the ridge of the Coral 
Rag, but, as for the most part it is level ground, and generally covered by 
the Estuarine gravel, but very few sections occur. Its thickness is very 
‘considerable ; at Wytham Hill it was ascertained from a boring to be 600 
feet ; it is, however, probable that thickness is somewhat exceptional, as at 
St. Clement’s, on the other side of Oxford, it is reduced to 265 feet. Crys- 
tals of selenite and iron pyrites occur, but fossils are by no means plentiful, 
and only locally preserved. The Coral Rag and its associated beds—the 
Upper and Lower Calcareous Grits—form a low terrace, rising somewhat 
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abruptly from the low ground of the Oxford Clay, and overlooking the 
valley of the Isis. Ina large quarry, at Kingstone Bagpuze, the Upper 
Grit may be observed resting on the Coral Rag, which in its turn reposes 
on the Lower Grit. At Wheatley, to the north-east of Shotover, these 
beds form an anticlinial, or dome, dipping under the Kimmeridge Clay, in 
every direction from the centre. The Coral Rag, in this neighbourhood, 
contains its usual assemblage of zoophytes and echinoderms. The Kim- 
meridge Clay extends along a band of country following the course of the 
Coral Rag, and resting upon the southerly slope of the terrace formed by 
that rock. Its organic remains do not offer any important differeaces from 
those of the Oxford Clay ; indeed, many of them are common to both for- 
mations. The best sections of the Kimmeridge are at Headington, near 
Oxford, and Culham, near Abingdon. The Portland beds extend in a 
narrow band round the Shotover ridge of hills. At Combe Wood, near 
Cuddesden, a small patch of Purbeck beds may be observed resting on the 
Portland Stone. They consist of about four feet of grey marly limestone, 
containing Cypris, Mytilus, and Paludina. At Culham, the Gault and 
Lower Greensand may be observed reposing on a base of Kimmeridge 
Clay. The Gault at this place isa blue laminated clay, with its character- 
istic fossils, Ammonites lautus, A. interruptus, Nucula pectinata, Inocera- 
mus concentricus, and Plicatula pectenoides. The Lower Greensand con- 
tains no fossils in the neighbourhood of Oxford, but at Faringdon the re- 
markable gravels of this age are almost entirely composed of sponges, 
bryozoa, and mollusca. The freshwater sands of Shotover have been 
the subjects of essays by several writers, who all agree as to their fresh- 
water origin, but are not so unanimous as to their geological date; some 
being inclined to regard them as being the equivalent of the Hastings 
Sands, or Wealden beds, and others as an estuarine condition of the Lower 
Greensand. Professor Phillips is of the latter opinion, and it seems to be the 
safer course to regard them as an exceptional condition of the Greensand. 
They contain very few fossils; those that have been collected belong to the 
genera Paludina, Cyrena, Unio, and Cypris. These beds are valuable, as 
producing the well-known Oxford ochre. The high-level gravel belongs 
to the period of the northern drift, and is so called because it occupies the 
highest ground in the district, as at Wytham Hill, where it attains an 
elevation of 583 feet above sea-level. It does not contain any organic re- 
mains, and is composed of well-rounded quartz pebbles. The low-level 
gravel is quite distinct in its origin, being formed almost entirely of local 
rocks, and containing water-worn Oolitic fossils, such as Terebratule, and 
fragments of Belemnites. South of Abingdon, where the surface-rocks 
are cretaceous, it passes into a flint gravel, evidently derived from the de- 
nudation of the chalk of the district. The only remains belonging to the 
period when it was deposited are those of elephants, probably Hlephas 
primigenius. From the position of this gravel, which extends into the 
valleys of the Windrush and Evenlode, and other tributaries of the 
Thames, we may conclude that it was formed at a comparatively recent 
period, when the ridges of Coral Rag were dry land, and what are now 
river-valleys were a series of shallow lochs, similar to those on the west 
coast of Scotland. 

At the meeting of January 13th, 1863, the President, the Rev. Professor _ 
Henry Griffiths, in his Address referred at length to some interesting — 
geological phenomena, peculiar to North and South Wales, with regard to 
the Old Red Sandstone, and particular attention was drawn to that system 
of strata. The President then minutely described the series of fossil ich- 
thyolites of that age, lately added to the collection of the Royal Institu- { 
tion. * 

a 
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On the Wigan Coalfield.” By Mr.S. B. Jackson.—The area treated 
of was illustrated by Farrimond’s valuable mining map and list of strata. 
These served also to indicate the multitudinous “ faults” and dislocations 
of the district, and the “outcrops” of the numerous seams of coal by 
which it is enriched. The Wigan coal-field contains the lower and middle 
series of the Lancashire coal-measures. The former are thrown up at 
Billinge and Up-Holland, present a lofty range of hills, and divide the 
Wigan from the St. Helen’s coal-field. With this exception, the superficial 
aspect of the region is undulating, and presents no remarkable natural 
feature. The Millstone Grit constitutes the lowest known rock in the dis- 
trict, and the portion exposed at Grimshaw Delf is about 100 feet thick ; 
resting upon it are the lower coal-measures, 1800 feet in thickness. They 
consist of a series of micaceous flags, shales, and thin beds of coal, with 
their floors of underclay, containing Gannister, a peculiarly hard siliceous 
stone, which, in the first instance, gave the name of “Gannister beds” 
to the series in which it is found. They contain six seams of coal, de- 
signated ‘‘ Mountain Mines,” having an aggregate thickness of about nine 
feet. Only two of the seams have been found worth working, and those 
to a limited extent. The sandstones of this series are even-bedded, show- 
ing ripple-marks and sun-cracks, and are very extensively used for flagging 
and roofing-purposes, splitting along planes, formed of micaceous flakes. 
A good section of the lower measures may be seen in the cutting of the 
Lancashire and Yorkshire Railway between Pimbo Lane and Up-Holland 
Stations. Resting upon the micaceous flagstones, just referred to, is the 
base of the middle coal-measures, which attain a thickness of about 2400 
feet. They consist of an alternating series of reddish-grey and yellow 
sandstone, shales of various character, and beds of coal, with their 
under clay. This series is the most prolific of coal, containing not less 
than forty-five seams, with an aggregate thickness of 100 feet. Two- 
thirds of the number of seams, ranging from two to thirty-two inches, 
with a total thickness of thirty-three feet, are either impure or too thin 
to pay for working. The remaining fifteen seams contain about sixty- 
seven feet of coal, and are those which are exclusively worked in the 
Wigan coal-field. These range from about two to ten feet in thickness. The 
properties and qualities of the respective seams of coal differ considerably, 
as do also remote and detached areas of the same seam. Generally speak- 
ing, the whole may be grouped into three classes, viz. the Free-burning, 
the Bituminous, and the Cannel Coals, of each of which this field furnishes 
an ample and excellent supply. Asarule, the seams which exceed four 
feet in thickness are inferior in value to those which are four feet or under, 
and in most cases the quality near the outcrop is not so good as in the 
deep. The most valuable seam in this series is the Cannel Coal, and next 
to it the Orrell Four Feet, or Arley Mine, which at Wigan closely re- 
sembles the famous Wallsend of the Neweastle tield. This seam being the 
lowest, is sometimes worked at a great depth. At the centre of the Wigan 
basin (say under Wallgate), it is about 863 yards from the surface. Our 
limits preciude a particular description of the several seams. Notwith- 
standing differences of thickness in strata, and of the quality of the vari- 
ous seams of coal in the two districts, there exist such analogies between the 
coal-beds of Wigan and those of St. Helen’s that miners entertain no doubt 
of their identity. Indeed, the prevalence of a thick bed of Anthracosia 
robusta, commonly called the ‘‘ Cockle-shell Bed,” occurring upon a sub- 
stratum of under clay, about sixty feet above the Arley mine, taken in con- 
junction with the nearness of the Gannister beds below, enables the geolo- 

- gist to identify the strata at the base of the Middle Coal-measures of Lan- 
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cashire wherever they occur. A series of great ‘ faults,” or dislocations, 
running almost parallel with each other in a N.N.W. direction, and nearly 
equidistant, divide the coal-field of Wigan into a succession of belts. Minor 
faults branch away from the main faults in all directions, and break up the 
strata into numerous subdivisions. Moreover, each fault and branch fault 
has a certain and considerable inclination to one side or another in its 
course, varying from one to three vertical to one horizontal. Hence every 
locality requires to be “ proved,” either by boring or by the sections of ad- 
jacent collieries, so that in sinking a shaft the miner may avoid faults, and 
“‘win,” at the least outlay, the greater number of seams of coal. The forces 
which occasioned the dislocations have diminished in power northwards, 
and the extent of their “‘upthrows ” and ‘‘downthrows” vary over the 
field in question from a few yards to upwards of six hundred. The effect 
of great upthrows has been the loss of many valuable seams in some loca- 
lities, and that of downthrows to preserve them, while their combined re- 
sult has been in one part of the field or another to cause every seam to 
have one or more “ outcrops.” The courses of these ‘‘ outcrops” are clearly 
traced on the recently-coloured maps of the Geological Survey, and some 
of the most favourable situations for viewing them, as well as sections of 
the district, are given in the memoirs of that survey, by Mr. Hull. The 
coal-bed roofs of the lower measures of Wigan include remains of drifted 
plants and Sigillariz, and, in the under-clays, Stigmaria. The “ floors,” 
or under-clays of the coal-beds of the middle measure abound with Stig- 
mari, or the roots of Sigillarie, the stems of which occasionally intersect 
a coal-bed, but are generally found in the roof. Especially is this the case 
in the roof of the Four Feet Ince Mine, where, from their upright position 
and ponderous weight, and the nature of the roof itself, they are the fre- 
quent cause of melancholy accidents. The coal-beds themselves are vast de- 
positories of fossil vegetation, the forms and tissues of which are for the most 
= obliterated ; but in the roofs are found, beside Sigillariz, numerous 

erns, Asterophylites, Calamites, Lepidodendrons, and Conifere. The 
fauna of the Lower Coal-measures of Wigan furnish Anthracosia, Modiola, 
Goniatites Listeri, and Aviculo-pecten papyraceus. In the roof of the 
Lower ‘‘ Mountain Mine ” is a fish-bed containing bands, full of Cypris or 
Cythere, Microconchus carbonarius, Anthracosia, and more rarely Gonia- 
tites, fish-bones, scales, teeth, ete. The middle series contain Anthracosia 
robusta in abundance, and the varied remains of two fish-beds, one over 
the Arley and the other over the Cannel mine. From Mr. Hull’s memoirs 
we learn also that the late Mr. Peace, mining-agent to the Earl of Bal- 
carres, collected from the latter bed beautiful specimens of fish, of the 
genera Megalichthys, Holoptychius, Diplopteris, Ctenoptychius, and some 
large dorsal rays. Some idea of the immense value of this coal-field may 
be deduced from Mr. Hunt’s Mineral Statistics for 1861. He gives the 
total quantity of coals raised that year in the United Kingdom as 83,635,214 
tons, of which 12,195,500 tons were raised in Lancashire. The number of 
collieries (not pits) then in Lancashire was 375, the proportion in the 
Wigan district being 78. An uniform average quantity for each colliery 
would show the produce of the Wigan -coal-field that year to be about 
3,000,000 tons. Eight shillings per ton at the pit’s mouth,—a low enough 
estimate for Cannel and all sorts,—would give £1,200,000 as the produce of 
the mines for one year. The facilities at some of the Wigan collieries for 
executing extensive orders for shipment in a very short time are surprising. 
At Rose Bridge Colliery, for instance, the property of Messrs. Case and 
Morris, Mr. Bryham, the able and obliging manager, states they can raise 
with ease a thousand tons per day, or fifteen hundred tons in the twenty- 
four hours, by working night and day. 
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“On the Geology of the Egyptian Desert.” By Mr. H. Duckworth, 
F.G.S.—Egypt, with its desert tracts, covers an area of about 100,000 
square miles. In form it is an irregular parellelogram, the longest axis of 
which runs north and south. It is that desert tract, east of the N ile, 
which forms the subject of this communication, generally known as the 
* Kgyptain Desert,” and which, from its connection with the Overland 
Route and the Suez Canal scheme, has had more than an ordinary amount. 
of attention directed to it. The desert which stretches between Cairo and 
Suez is more varied in aspect than those who are acquainted with it might 
be disposed to believe, the ground being everywhere broken up into a series 
of undulating tracts, or shallow ravines, called by the Arabs “‘ Wadis,” 
whilst the mountain ranges of Jebel Mukattam, Jebel Reibun, and Jebel 
Attakah, form a complete barrier towards the south. The surface of the 
land presents generally the appearance of a gravelly beach, pebbles and 
angular fragments of jasper, chert, quartz, gypsum, and sandstone being 
largely intermingled with sand. Vegetation is not altogether absent, and 
in the Wadis several ligneous and herbaceous plants are found, among 
which are the Acacia Atyyptiaca, the Astragalus hamosus, and the Fa- 
gonia latifolia (Siebert et tumidus). The height of the desert varies con- 
siderably, but its extreme elevation above the sea may be stated at about 
700 feet. Its general character is that of an elevated plateau, rising towards 
the centre and gradually sinking until it terminates in bold escarpments 
on the banks of the Nile on one side, and on the shores of the Red Sea on 
the other. These cliffs are composed for the most part of Nummulitic 
limestone, which we find extensively developed throughout Egypt and 
Nubia and a great part of the Sinaitic peninsula. Overlying this limestone 
are patches of a sandstone formation, associated with calcareous gypsums 
and saline marls, and stretching from the Mediterranean Sea far into the 
Nubian and Libyan deserts. The absence of its beds at certain points 
has evidently been caused by denudation, and the sands and gravels of the 
desert may be regarded as the débris of this formation. The beds of this 
sandstone vary in thickness from a few inches to 180 to 200 feet. Silici- 
fied monocotyledonous wood is found in great abundance in this deposit, 
especially in the vicinity of Cairo, where the remains are so well preserved, 
and of such magnitude, as to be popularly known as the “ Petrified Forest.” 
The wood-stems in question are invariably found in a horizontal position, 
and there is no evidence to show that they originally flourished 7 stu. 

Professor Unger, of Vienna, states that the trees belong, without excep- 
tion, to one species, for which he proposes the provisional name Wicolia 
Aigyptiaca ; and further, that the sandstone in which they occur is strictly 
Rialogous to a formation containing wood-stems near Gleischenburg, in 
Styria. He supposes the masses of wood to have been drifted into a basin 
separated from the main sea, and filled with water saturated with silica,— 
an hypothesis which appears to me extremely probable. 
~ “On the Composition of Black Sandstone occurring in the Trias around 
Liverpool.” By Mr. A. Norman Tate, F.C.S.—These deposits are found 
in the sandstone of Flaybrick, Storeton, Toxteth Park, and other places. 
The author’s attention was directed to them by Mr. Morton, and he has 
since examined them chemically to ascertain their composition. On treat- 
ing them with hydrochloric acid, chlorine gas was evolved, and the dark- 
coloured portion dissolved, leaving a residue of white sand. A quantitative 
analysis showed that, next to silica, the principal ingredient was peroxide 
of manganese. One sample contained as much as 10 per cent. of that sub- 
stance, whilst in others the quantity did not exceed 3°5 per cent. ‘To the 
presence of this peroxide of manganese the black colour is evidently due. 

VOL. VI. sO 
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It does not exist throughout the entire mass, but merely coats the grains of 
sand. As far as he had yet noticed these deposits, they appear to occur most 
frequently in bands of from a mere line in thickness to 3 inch; but they 
are also found distributed in patches and small lumps throughout the mass 
of the rock. In several pieces the black sandstone was distributed much 
in the same manner as currants in an ordinary cake. The deposits de- 
scribed must not be confounded with other dark-coloured portions of the 
sandstone. Some sandstones undoubtedly owe their dark colour to the 
presence of organic matter, derived from the overlying vegetable mould, 
whence it is extracted by water and conveyed to the rocks beneath. In 
some dark-coloured sandstones protoxide of iron may also be found. 

“Description of the Footprints of Cheirotherium, and of an Equisetum, 
found at Storeton, Cheshire.” By Mr. Morton.—The author referred to the 
original description of the Cheirotherium footprints found at Storeton, as 
given by John Cunningham, Esq., F.G.S., in 1838. He proposed the pro- 
visional name of Cheirotherium Storetonense for the smallest of the follow- 
ing three, from different places in Cheshire,—Cheirotherium Hercules, 
Tarporley; C. Kaupii, Lymm; C. Storetonense, Storeton. About the 
time the footprints were discovered, the reed-like stem of a plant was 
found at the same place. Lithographs of both were published by the late 
Natural History Society of Liverpool. The fossil reed is now in the mu- 
seum of the Royal Institution. It has been examined by Mr. F. M. Webb, 
who described it as the upper portion of an Equisetum, but without any 
remains of fructification. In Professor Morris’s catalogue of British fossils 
there is no species of the genus, but one from the Keuper of Wiirtemberg 
is inserted. The author proposes the name Equisetites Keuperina. 

“On the Corals of the Silurian Sea.” By Mr. Morton.—The author 
remarks “that if the great development of the septal arrangement in the 
Zoantharia indicates a higher organization of the polyp, most of the Silu- 
rian corals certainly belong to lower forms of that order than those com- 
mon at the present time. We must, however, remember, that as we find 
the two suborders, tabulata and rugosa only, in the Devonian, Carbo- 
niferous, and Permian systems, it cannct be said that the Silurian differs, 
except by the addition in its upper strata of Paleocyclus ; and if we include 
that genus in the suborder Aporosa, the coralline fauna as a whole 
is absolutely higher than that of any other more recent paleozoie epoch. 
If Paleocyclus really belongs to the family Fungida, it is very remarkable 
that no recurrence of the suborder Aporosa has been noticed until after 
the close of the Paleozoic period.” 

“The earliest Llandeilo corals known seem to belong to Zoantharia 
tabulata, and do not differ materially from those of the same suborder in 
the Upper Silurian. Pyritonema is a peculiar genus, while Heliolites 
catenularius occurs from the Llandeilo to the Wenlock strata inelusive. 
No early examples of Zoantharia rugosa have been discovered, and it does 
not appear that the earliest forms of coralline bodies were the lowest’ 
of their order. Few and fragmentary, however, are the corals of the 
Lower Silurian, and not even a trace has come tc light from the still more 
ancient Cambrian, so that our knowledge after all is very scanty and 
uncertain about them.” } 

MancuHeEster PuriosopuHicaL Socrety.—October 20.—‘‘ Further Ob- 
servations on the Carboniferous, Permian, and Triassic Strata of Cumber- 
land and Dumfries,” by E. W. Binney, F.R.S., F.G.S. When, in 1848, the 
red sandstones of the neighbourhood of Dumfries first came under the 
author’s observation, in company with his friend Professor Harkness, 
doubts came into his mind as to the propriety of their being classed with 

W 
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the Trias, their characters and organic remains clearly indicating more of 
a Permian age.* Accordingly, in his first paper published on this sub- 
ject in the Society’s Memoirs} in 1855, allusion was made to these beds, 
and they were classed as Permian after tracking the Permian beds of Lan- 
cashire through the north-western counties of York, Westmoreland, and 
Cumberland. His attention was chiefly directed to the red marls, magne- 
sian limestones, conglomerate, and soft red sandstone strata, those being 
the common Lancashire types; and where the red sandstones of the neigh- 
bourhood of Carlisle and St. Bees were incidentally mentioned, they were 
treated as Upper New Red Sandstone or Trias, as Professor Sedgwick 
has described them in his valuable memoir. But in his second communi- 
cation,t published in 1857, where the Howrigg, Shawk, and Westward 
sections are described, he came to this conclusion that “the brick-red sand- 
stones of those places, with their underlying red clays, as well as the 
breccia at Shawk, I have little doubt will be proved to be Permian. It is 
true that no fossil organic remains have yet been found in them, with the 
exception of the track alluded to in this paper; but if mineralogical cha- 
racters and geological superposition are to be taken as evidence of their 
age, they are as good Permian beds as those of West-House, Kirby Stephen, 
and Brough, in England, and Dumfries and other places in the south-west 
of Scotland, with the latter of which they are most probably connected.” 

In a paper published by Professor Harkness in 1862,§ that geologist 
adopts in substance this view, and agrees with the author’s opinion of the 
Howrigg, Shawk, and Westward red clays and sandstones being of Permian 
age, and describes a very beautiful section at Hilton, in Westmoreland, 
which strongly confirms it. Of course, it was not intended to question the 
Triassic age of the soft red sandstones of Dalston and Holmhead, near Car- 
lisle, which are covered by waterstones, red marls, and lias, as stated in 
the author’s paper on the latter deposit.|| 

The a 3 sandstones are well seen at. Westward Chapel near Wigton, 
West Newton, near Aspatria, near Allonby, and to the north of Maryport, 
and after the Maryport, Workington, and Whitehaven coal-field is passed, 
they appear again to the south on the coast, in the magnificent promon- 
tory of St. Bees’ Head, and continue southward certainly to Netherton, Sea- 
scales, Gosforth, and Drigg Cross, and probably, as Professor Sedgwick 
suggests, into Furness. phy Aa 

On the north of the Solway the Permian strata on the opposite side of 
the Vale of Eden are well exposed near Riddings Junction, on the Waver- 
ley line of railway, about Carwinlay, Moat, and Canobie, and the range of 
the Moat sandstone (the same age as that of Shawk) by Glenzier Quarry, 
ates _— Kirkpatrick Fleming, above Annan, on to Dumfries, is well 
marked. 

In addition to a description of several Permian sections at Penton, Rid- 
dings, Carwinlay Burn, Barrowmouth, and Ben How, two sections were 

_ given, which showed the occurrence of the upper coal-measures, similar to 

those described by the author some years since in the valley of the Ayr, 

* In the ‘ Quarterly Journal of the Geological Society for 1851,’ p. 162, Sir R. I. 

Murchison doubted the sandstone of Dumfries being of Triassic age, and preferred to class 

it with the Permian. oi 
+ On the Permian Beds of the North-West of England, vol. xii. p. 209, of the 

Society’s Memoirs. 
t Additional Observations on the Permian Beds of the North-West of England, 

vol. xiv. p. 101, of the Society’s Memoirs. é 
§ ‘Quarterly Journal of the Geological Society for August, 1862,’ p. 205. 
|| Ibid., for May, 1859, p. 549. 
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near Catrine, and thus rendering it extremely probable that such coal- 
measures extend under the valleys of the Eden and the Esk, their southern 
outcrop being exposed in the Raw Reck, south of Dalston, and their 
northern outcrop at Canobie. These Carboniferous strata may not be rich 
in coal, but they contain the limestone of Ardwick, Leebotwood, and Bal- 
lochmoyle Braes (formerly termed a freshwater one), and show a great 
development of-coal-measures, which are useful to be known if it be only 
to show the depth that has to be sunk through before the middle and pro- 
fitable coal-fields of Whitehaven and Canobie can be reached. This por- 
tion of the coal-measures, both in Scotland and the north-west of England, 
has generally been termed Permian, and summarily dismissed as unprofit- 
able ‘‘red measures.” In the author’s paper on the Ballochmoyle lime- 
stone,* it was shown that a great thickness of unprofitable coal-measures — 
had to be traversed before the profitable coal-field at Common could be 

_ reached, in that district some 550 yards. 
The Canobie section exposes far more coal-measures above the limestone 

than the one at Ballochmoyle, at least 200 yards, and it shows a passage 
of Carboniferous into Permian beds, so far as the eye can detect, better 
than any that has hitherto come under his observation. The strata of 
these two formations in the bank of the river above the bridge at Canobie 
from the fine breccia into the underlying clays and shales are most difficult, 
if not impossible, to separate from the red shales and sandstones seen be- 
tween that point and the bridge there. 

The district about Canobie, Penton, and Longtown, has been described 
at length by Mr. Edmund Gibsone, in an elaborate and well-illustrated 
memoir printed in the Transactions of the North of England Institute of 
Mining Engineers.t In the Penton Linns’ section that author describes 
the mountain-limestone seams of coal, in the Penton railway section the 
millstone grit series, and in the Canobie coal-field the middle series; and 
he shows a fault on the south of the latter coal-field which throws the coal- 
measures down and brings in the Permian strata. All the red measures 
south of this fault Mr. Gibsone appears to consider Permian, and the fault 
which brings them in he calls the Great Permian Fault. After examining 
these red measures, the author said he had come to the conclusion that 
although a portion of them are Permian strata, as Mr. Gibsone describes 
them to be, a great part of them are unquestionably upper coal-measures. 
The profitable Canobie coal-field, like that at Common in Ayrshire, belongs 
to the middle or valuable coal-field ; but there is also at Canobie a great 
thickness of upper coal-measures containing a seam of limestone, in all re- 
spects like the Ballochmoyle Braes, near Catrine, the Ardwick and Lee- 
botwood limestones. Consequently, the Permian fault should be called by 
some other name, say the Great South Fault. 

Practical mining engineers have frequently classed all the red and varie- 
gated beds which they find in the upper part of the coal-measures as “ red 
measures” or Permian strata. Now, there is no doubt often great difficulty 
in drawing the line of demarcation between the upper coal-measures and 
the Permian strata, and it is possible that, in some sections, one may pass 
into the other, as appears to be the case in the river-section above the 
bridge at Canobie, previously alluded to, but in the north-west of England 
this transition is not generally to be seen, The further we investigate the 

* On some Upper Coal-Measures containing a Bed of Limestone, at Catrine in Ayr- 
shire. ( Quarterly Journal of the Géological Society for August, 1862,’ p. 437.) 

t A geological paper on the Border Districts of Dumfriesshire, Cumberland, aud part 
of Roxburghshire, including the coal formation of Canobie, etc., by Edmund Gibsone. 
(Vol. xi. p. 65.) 3 
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organic remains of these two formations, probably more genera and species 
will be found to be common to both than is at present supposed; but in all 
cases where the remains of Stigmaria and Spirorbis carbonarius (Microcon- 
chus) have been found in the strata, the author has termed them Carbonife- 
rous. In the absence of organic remains, which is generally the rule and 

- not the exception, the Permian character of the strata has been decided by 
the mechanical character of the deposits and the order of superposition, 
the beds of breccia and the soft red sandstone generally affording pretty 
good evidence of the Permian age of the strata over a great extent of 
country, and varying with the character of the older rocks found in situ inthe 
district. If the Permian beds are taken as the Moat sandstone, the red shales 
with gypsum and four breccias lying in soft red sandstone at Canobie 
and Riddings, their identification is pretty easy ; but in continuing them 
downwards into the upper coal-measures, or in tracing their boundary up- 
wards into the Trias, there is greater difficulty, as natural sections showing 
the passage of one into the other are not often with ; but he considers the 
soft red sandstone of Longtown, West Linton, Rockliffe, and Dalston to be 
of Triassic age, and covered by the waterstones and red marls of Carlisle, 
and these, in their turn to the west, overlaid by the lias of Quarry Gill 
and Oughterby. 

The Knotty Holm sandstone and a similar rock at Penton, especially in 
their lower portions, reminded the author of the Whitehaven sandstone, 
and it is possible that they may be of the same geological age as that rock, 
but for the present he has included them in the upper coal-measures. 

In the valleys of the Esk and Liddel he described some interesting Per- 
mian sections, and detailed at length the particulars of the strata found 
over a distance of above twenty miles from the upper coal-measures at 
Canobie to the same beds, as seen in the Raw Beck, near Dalston, where 
the following strata are met with, viz.:—1l. Red and variegated clays, 
13 ft.1lin.; 2. Bed of limestone with spirorbis, etc., 1 ft.; 3. Red clays, 
10 ft.; 4. Purple shales containing stigmaria, 80 ft.; 5. Soft red sandstone, 
40 ft.; 6. Purple shales, 16 ft.2 in. After tracing the Shawk sandstone by 
Westward Chapel, Wigton, West Newton, near Allonby, to Maryport, he 
passed over the West Cumberland coal-field, and followed it by St. Bees 
to the south of Cumberland, as far as Drigg Cross. He described at 
length the Permian strata of Barrowmouth and Ben How, south of 
Whitehaven. At the former place the beds occurred in the following de- 
scending order, viz.:—l. Fine-grained red sandstone, laminated and 
ripple-marked, same as that seen at Moat, Glenzier, Cove, Shawk, West- 
ward, Maryport, and other places, which may be conveniently termed the 
St. Bees sandstone, fully 1000 ft.; 2. Shaly marls, 30 ft.; 3. Red marls 
containing granular gypsum, 29 ft. 6 in. ; Magnesian limestone of a cream 
colour, containing shells of Bakevellia and Schizodus, 10 ft. 6 in.; Breccia 
composed of pebbles of coal-measures, sandstones, and slate rocks, 3 ft. ; 
Red and purple sandstones, 110 ft.; Conglomerate sandstone full of 
white quartz pebbles, with peroxide of iron and volcanic ash, containing 
common coal-plants, 30 ft. ‘The two last beds have been long known as 
the Whitehaven Sandstone, and Professor Sedgwick many years since 
classed them as Lower Red Sandstone. After further investigation the 
author is inclined to indorse this opinion, as.he cannot find any difference 
between these sandstones and his Lower Permian beds of Astley, Bedford, 
and Moira, near Ashby-de-la-Zouch. These singular sandstones lying un- 
conformably to the breccia above and the coal-measures underneath, he 
thinks will be found to be the English representatives of the Lower Roth- 
liegendes of the Germans. 
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The author showed that although the upper coal-field of Lancashire and 
the Midland Counties of England contained several workable seams, the 
same beds in Cumberland and Scotland contained none. On the other 
hand, the mountain-limestone series in the latter districts contained nume- 
rous seams of coal, whilst none were to be found in the former. 

GrotoeicaL Socrery.— November 4th, 1863.—1. “ On some Ichthyolites — 
from New South Wales sent over by the Rev. W. B. Clarke, F.G.S.” By 
Sir P. de M. Grey Egerton, F.R.S. 
Two specimens and three photographs, sent to England for the author’s 

determination, enabled him to distinguish four genera, two of which are 
new, and allied to Acrolepis and Platysomus respectively ; the known 
genera being Urosthenus, Dana (allied to Pygopterus), and Palzoniscus, 
Agass. Sir Philip was of opinion that these genera were sufficient to stamp 
the deposit m which they occur—namely, the coal-formation of New South 
Wales—as belonging to the Palzozoic period, if they may be regarded as 
representative genera living at the same period as, but geographically dis- 
tant from, their nearest allies; but, as regards the actual age of the forma- 
tion, the allied genera are more abundantly represented in the Magnesian 
Limestone and the Kupferschiefer than in the coal-measures; the mate- 
rials were, he considered, too meagre to justify a conclusion. 

2. ‘* Notes on the Geology of a portion of the Nile Valley north of the 
Second Cataract, in Nubia, chiefly with the view of inducing further search 
for Fluviatile Shells at High Levels.” By A. Leith Adams, A.M., M.B., 
Surgeon 22nd Regiment. With a Note on the Shells, by S. P. Woodward, 
Esq., F.G.S.; and a Note on some Teeth of Hippopotamus, by Hugh 
Falconer, M.D., F.R.S. 

In company with the late Mr. A. H. Rhind, F.S.A., the author made 
the usual boat-voyage from Cairo to the Second Cataract during last No- 
vember and the two following months, when he was enabled to make some 
observations on the geology of that portion of the Nile valley. In this 
paper he first described the physical features of the district, beginning at 
Selsileh and proceeding southwards, and then the lithological and strati- 
graphical characters of the Nile sandstone, as well as its mode of junction 
with the granite, noticing also the evidences of the Nile having shifted its 
bed, and of other physical changes occurring in Nubia. Near the Second 
Cataract were abundant proofs of the river having formerly flowed at 
higher levels, the author having fcund river shells, such as Cyrena flumi- 
nalis, Paludina bulimoides, Iridina Nilotica, and Citheria semilunata (the 
Nile oyster), as also Bulimus pullus and a Unio like U. pictorum, in beds 
of alluvium on elevated plateaus at various heights, ranging up to 130 feet, 
above the highest inundations of the present day. 

Dr. Adams concluded from these facts that the Nile was formerly a more 
rapid river than it is now, and that the force and wearing power of the 
stream has been steadily declining since the upheaval of the valley ceased. 

The determinations of the shells were made by Mr. Woodward, who 
gave a complete list of them ina note. Dr. Falconer also described two 
molars embedded, in situ, in a fragment of the left maxillary of a very 
large hippopotamus; the specimen was dug up near the old temple of 
Kalabshe, in Nubia; and Dr. Falconer was of opinion that it belonged 
to the same species as the existing hippopotamus of that country. 

November 18.—1. ‘On the Fossil] Corals of the West Indies.”—Part II. 
By P. Martin Duncan, M.B., F.G.S.—This communication consisted 
chiefly of a description of corals returned to the Society’s Museum by 
Mr. Lonsdale soon after the reading of the first part. 

: 
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The predominance of simple fossil corals in San Domingo, and their com- 
plete absence in Antigua, were pointed out ; and it was remarked that the 
same kind of distribution occurs at the present day, pedunculated com- 
pound forms being very common around the northern Antilles, but rare 
around the north-eastern, although the corals are mostly of different 
genera to those found in the fossil state. The author concluded with some 
remarks on the physical conditions of the Miocene period in the West 
Indies, observing that the Nivaje shales and associated deposits are the 
remains of an ancient barrier-reef, and giving an analytical table of the 
affinities of the species, in which it was shown that the Pacific and East 
Indian element greatly preponderated. 

2. “ Notes to accompany some Fossils from Japan.” By Captain Bul- 
lock.—There having been no geologist attached to the late surveying- 
expedition of H.M.S. ‘ Dove,’ the commander of that vessel endeavoured 
to repair the deficiency, so far as his professional duties would allow, 
by collecting fossils, and recording their localities. The specimens were 
presented to the Geological Society. 

3. “*On some Miocene Mollusca from Mount Séla, in the Island of 
Java.” By H. M. Jenkins, Esq., F.G.S. Wath a Description of a new 
Coral from the same Locality, and a Note on the Scindian Fossil Corals. 
By P. Martin Duncan, M.B., F.G.S.—A short notice of the scanty litera- 
ture of Javan geology having been given, the author described briefly the 
geological and physical features of the Mount Séla district, and made some 
general observations on, and gave descriptions of, the fossils which were 
the subject of the paper, and which had been sent to England by M. Corn. 
de Groot. Of sixteen determinable species, only three are now known to 
exist, the remainder being new species ; but the fossils were probably more 
recent than this small percentage of living species would appear to indicate, 
there having occurred an emigration eastward of at least a part of the 
Southern- and Middle-European Miocene and Eocene fauna, as was 
proved by the identity of many species in the European Miocene, which 
now exist in the eastern seas, and also by certain genera being represented 
in that formation and the Eocene, and confined in the living state to the 
Indo-Pacific region. One of the Javan species being closely related to 
Viecarya Verneuilii from Scinde, the author was induced to investigate the 
claims of the Nummulitic formation of India to be considered altogether of 
Eocene date ; and he inferred that there was a probability of some of the 
beds belonging to a less remote period. This inference was supported by 
Dr. Duncan in a Note upon the Scindian Fossil Corals, many of which 
(unnamed by M. Haime) were shown to have Miocene and recent, but not 
Eocene, affinities. The author next referred to the diminutive character of 
many of these Javan fossils, and then reviewed the opinions of former 
writers upon the Tertiary formation of that island, coming to the conclu- 
sion that the Mount Séla shells were probably of late Miocene date, and 
that the plants described by Dr. Goeppert were probably newer than the 
Eocene. The fossil coral from Mount Séla was shown by Dr. Duncan to 
be allied to Astrea quadrangularis, the habitat of which is unknown. 
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The shores of the Caspian Sea had been shaken by frequent and violent 
earthquakes and eruptions during the early months of 1859, when Captain 
Kumany and Lieut. Petrof, of the Russian navy, discovered that a new 
island had been raised in that sea.* Mr. Abich visited the island on June 
20th, 1859, and found that it had an elliptical shape, between 400 and 500 
paces in circumference, very slightly convex, and with a small loamy flat 
area, bearing round shallow pools of water, kept in continual motion by the 
rising of gas-bubbles. The island was then 286 feet long and 225 feet 
broad Its height (found by Captam Kumany to be 18 feet) had already 
lessened to 113 feet. At the end of July it was only 6 feet high; and in 
November it had disappeared below the sea-level. In 1862 there was an 
increasing depth of water at the place; and in January, 1863, there were 
12 to 13 feet of water there. Mr. Abich proposes that the island should be 
known as Kumany Island, in honour of the officer who first ascertained its 
existence. 

The island had risen from a flat sea-bottom of sandstone and marl, in 
75 feet depth of water, and 1000 feet from the shore. The eruptive action 
had evidently worked directly upwards through a conical accumulation of 
mechanically divided rock-substances, altered hydro-chemically, and such 
as might be derived from the sandy and gritty members of the molasse 
formation that exists on the neighbouring shores of the Caspian. Ac- 
cording to Captain Kumany, the materials of the newly-raised island were 
tough and very hot, the temperature increasing with the depth. Mr. Abich 
found the island to have a temperature of 28°°-4 R. (95°°9 F.), the atmo- 
spheric temperature being 20°'3 R. (77°'6 F.). By his further investigations, 
including chemical analysis, Mr. Abich finds that the muddy lavas of the 
.Caspian region show evident analogies with certain tufaceous rocks of 
southern Italy; and that those of them which are insoluble in hydro- 
chloric acid correspond to the normal siliciferous eruptive trachytic por- 
phyries of Armenia and the Ponza Islands. He thinks that probably a 
formation of such porphyries, overlaid by sediments, extends over the cen- 
tral area of the Caspian Sea, and that the muddy lavas originate from a 
kind of trachytic tuff, forced upwards through vein-like fissures. The ex- 
istence of two systems of fissures, intersecting each other at oblique an- 
gles, appears evident to Mr. Abich from the situation of the insular mud- 
voleanos in the Caspian, of the islands raised from its bed, and of the 
fumaroles, naphtha-springs, and mineral waters on its shores, by the lines 
of earthquake-shocks (Alat, in the summer of 1860), and by a vein of 
substances, analogous in composition to the mud-lavas of Kumany Island, 
filling a crevice in a valley of elevation near Teflis. 
A piece of yellow amber,t flattened and round, 3 inches long and about ~ 

2 inches broad, found in a Tertiary sand, at about 18 fect beneath the sur- 
face, near Polnisch-Ostrau, in Austrian Silesia, is remarkable on account 
of having its external crust, of a deep honey-yellow tint, completely har- 
dened, whilst its interior, yellowish-white, pellucid, and homogeneous por- 
tion still preserved its original soft resinous consistence. 

* *On a Volcanic Island in the-Caspian Sea.’ By Dr. H. Abich and Director W. 
Haidinger. (Read before the Imper. Geol. Institute of Vienna, June 16,1863.) [Com- 
municated by Count Marschall. | 

+ Director Haidinger, Proceed. Imp. Geol. Instit. Vienna, May 19, 1863. 
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A well-preserved upper jaw of Anchitherium Aurelianense* has been 
lately found in the brown coal of Leiding (Lower Austria); also a tooth, 
from the lower jaw, in the “ marine sands” of Grossbach; and another, 
from the upper jaw, in the brackish “ Tegel” of Nussdorf, near Vienna. 
This species was long ago stated by the late P. Partsch to occur in the 
Tertiary limestone of Bruck on Leytha (frontier of Lower Austria) ; but 
since that time it had not been met with in the Vienna basin; now, how- 

_ ever, it is proved to have lived during each of three mammalian periods, 
the faune of which are found in this basin.+ 

M. Cornelis de Groot, Chief Engineer and Superintendent of the Dutch 
Colonial Mines in the East Indies, reports that the production of Tin in 
Banka and Billiton (Blitong) has been—in the eight districts of Banka— 

- In 1857...4609°037 Netherland tons, 1000 kilogrammes each. 
1858...6028°013 a 
1859...5686°489 ‘ 
1860...5175°621 
1861...5406°500 9 

In Blitong (where M. de Groot first discovered and worked tin-ores in 
1851)— 

In 1856...209°839 Netherland tons, 1000 kilogrammes each. 
1857...114'801 ” 33 

1858. ..281°842 2 ” 
1859...144°404, 9 ” 

1860...249:978 * ” 
1861...406°812 9 3 

The fossils found at Grand-Manil, near Gembloux, by M. Gosselet, and 
referred by him to the Silurian period, but disputed by Messrs. Malaise, 
De Koninck, and Dewalgue as true Devonian, have been admitted by M. 
Dewalgue, after further researches by M. Malaise, to be Silurian. The 
genus Trinucleus is represented by fragments of 7. seticornis and T. Buck- 
landi, of Bohemia. A fragment appears to belong to 7. ornatus. To the 
genus Calymene are fragments of heads, pygidia, etc., nearly allied to 
C. incerta, of Bohemia; to the genus Lithas a head complete, analogous 
to forms of the second fauna of that country. Other fragments belong 
to the Silurian group of the genera Encrinurus, Chromus, Zethus, and 
Endymene. Lastly, pygidium of Homalonotus. This locality also con- 
tains Graptolites, which are always regarded as characteristic of Silurian 
deposits. 

. Belval, Conservator of the Museum of Natural History at Brussels, 
in classifying the collection of Echinoderms, has come upon a new species 
belonging to the genus Encope of Agassiz, of the class of Scutelle. It is 
near to the Hncope Michelini of Agassiz, figured in pl. vi. fig. 9 and 10, of 
his Monograph of the Scutellas, but very distinct from all other species 
of this genus. This new species has received the name of Kncope Ghies- 
brechtii, in honour of M. Ghiesbrecht, the traveller-naturalist, who found 
it at Pernambuco, in Brazil, and presented it to the Brussels Museum. 
E. Ghiesbrechtii is distinguished from HL. Michelini by being much larger, 
and not presenting that augmentation of height so remarkable in 2. Mi- 
ehelini; the apical rosette is not prominent; the poriferous zones are 
narrower than the intermediate space. 

* Professor E. Suess and Dr. Zittel, Proceed. Imp. Geol. Instit. Vienna, May 19, 1863. 
_ ¥ See ‘ Geologist,’ vol. iv. p- 497; and Quart. Geol. Journ. vol. xvi. Miscell. p. 1. 
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NOTES AND QUERIES. 
Coat-Mrasvres NEAR SHREWsBURY.—The geologists of the neighbour- 

hood of Shrewsbury would confer a favour on a correspondent of the 
‘Geologist,’ if they would forward by letter to the Editor, a few small 
pieces of the shale and limestone of the Upper Coal measures containing 
the Cypris inflata, described by Murchison, in his ‘ Silurian System,’ p. 84, 
and in ‘ Siluria’ (2nd edit.), p. 322. 

Britisn Association Report. — Dear Sir,—In the last part of the 
‘Geologist’ you have made me the author of some remarks on Professor 
Harkness and Sir Roderick Murchison’s paper ‘On the North-West 
Permians ” (Sec. C. Brit. Assoc.), which were really uttered by Mr. Howse. 
I made no observations at all on the subject. Will you be good enough 
to correct the mistake in your next part ? 

Also in your report of Mr. Atthey’s and my paper “ On Animal Fossils 
from the Northumberland and Durham Coal-measures,” it is stated that 
Messrs. Jones and Davidson are of opinion that the fossil from near Clax- 
heugh is not a Discina, whereas they are of opinion that it is a Discina, 

Believe me, yours faithfully, 
J. W. Kizxsy. 

Sunderland, 26th Oct., 1863. 

Gamanes.—‘‘ We have already said that they are found in three sorts of 
things ; in stones, in plants, and in living creatures. Those that are found 
in stones are called Gamahes ; a word derived, in my opinion, from 
Camaieu, by which name, in France, they call all coloured agates: so 
that from this particular name there is now made a generall appellation, 
serving to expresse all sorts of figured stones.” ... ‘“‘ Goropius Becanus, 
speaking of this kind of Gamahe, assures us that he hath seen bones that 
have been produced naturally within the bowels of the earth, which were 
of a prodigious magnitude, though they were generated of other matter ; 
and of this kind peradventure are those bones whose vast bignesse hath 
caused people vainely to conclude that there have beene heretofore gyants 
in the world; so true it is, that for want of the true knowledge of the se- 
crets of nature, men usually fall into most grosse errors. Now these em- 
bossed figures that are found in stones are of two sorts: the first are 
embossed round, as was the piece of rocke in forme of the Virgin Mary ; 
and those bones that the earth naturally produceth, or only halfe-embossed, 
such as were those rocks which Ortellius makes mention of, scituate in the 
entrance of the most western part of Tartary : on which are to be seen the 
figures of camels, horses, sheep, and many other things, the marvellous- 
nesse whereof this geographer being not able to comprehend, he saies : 
‘Hee saxa, hominum, camelorum pecorumque ceterarumque rerum 
formas referentia, Horda populi gregis pascentes armentaq. fuit: que 
stupenda quadam metamorphosi repenté in saxa riguit, priori parte nulla 
in parte diminutaé.’ And then, to make the story pass for a truth, he 
addes : ‘ Evenit hoc prodigium, annis circiter 300 retro elapsis.’ ”»—Guffarel. 

Fosstz Brrps.—The reference at p. 421 for the ‘‘ head of an owl,” in 
the 32nd line, should be to Pl. XXIV. fig. 1; and the reference at 
p. 422, line 30, “copied in Pl. X XII. fig. 2, nobis,” should be omitted. The 
figure will be given in the next volume. The reference for Buttner’s 
figure of a nest, in the last line of p. 423, should be “ Pl. XXIII. fig. 3, 
nobis.’ The printers have made a presumed emendation at p. 424, after 
the revises left me for press, which alters my meaning entirely. The pre- 
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fix “un-” at that page, in line 15, has been in this way put to the word 
**fortunate.” I wish the word to be read as I wrote it, as I do conscien- 
tiously think it fortunate that we have not been troubled with more of 
these dendritic markings and fanciful resemblances. On the same page, 
in line 21, for “ Fig. 3” read “ Fig. 2,” in reference to Hermann’s “ head 
of a goose.” 
PacHyruHizopus GiypHopon.—The specimen described in Mr. Blake’s 

article, at p. 133, is figured by Mr. Mackie in Pl. X XI. 

MISCELLANEOUS NOTICES. 

The ‘Canadian Naturalist and Geologist’ for February contains the 
first of Dr. Dawson’s admirable papers on “ Air-Breathers of the Coal 
Period of Nova Scotia,” which are continued through the four consecutive 
numbers, and have since been published in a separate form. This number 
also contains papers * On the Gold Mines of Canada and the manner of 
working them ;” “‘On the Parallelism of the Quebec Group with the Llan- 
deilo of England and Australia and with the Chazy and Calciferous For- 
mations,” by Mr. E. Billings; by the same author, a “ Description of a 
New Species of Harpes (H. Dentoni) from the Trenton Limestone, Ot- 
tawa,” and ‘On the Internal Spiral Coils of the Genus Cyrtina,” a new 
species, C. euphemia, being described. The April number contains a “ De- 
scription of a new Trilobite from the Quebec Group” (Olenus ? Logan), 
by Mr. T. Devine; “On the Antiquity of Man,’—a review of Lyell’s 
‘ Geological Evidences’ and Wilson’s ‘ Prehistoric Man ;’ ‘On the Remains 
of Fossil Elephants found in Canada,” by Mr. E. Billings. The remains 
of the elephant now in the Canadian Geological Museum were found in 
1852, at Burlington Heights, near Hamilton, at the western extremity of 
Lake Ontario, about 40 feet beneath the surface, and 60 feet above the 
level of the lake. The workmen engaged in making an excavation on the 
line of the Great Western Railway first cut through 30 feet of stratified 
gravel, composed of small pebbles of limestone, and so strongly cemented 
that it could only be removed by blasting. Below this gravel there was 
‘met with a deposit of coarse sand, and in this the bones were discovered. 
The geological age of this deposit is not yet determined with certainty, 
but is supposed to be that of the well-known lake-ridges and terraces, 
which were apparently formed just after the close of the upper drift 
period, and either while the waters of the lake stood at ahigher level than 
they do at present or perhaps while the basin of the lake formed an arm of 
the sea. The species is named Euelephas Jacksoni by Mr. Billings, who 
says that no remains of man or of his works have been found in the forma- 
tion which holds the bones of the elephant in Canada. In allusion to the 
absence of human bones in the ancient river-drift of Europe, he says, “I 
may mention that for the last fifteen years I have been in the habit of exami- 
ning the bottom of the Ottawa and other Canadian rivers every season, at 
the time of the lowest water, in search of fossils, and that, although I have 
seen the bones of almost all the species of land animals now living in the 
country, associated with innumerable works of man, I never yet found a 
human skull in any of these streams. I speak of the skull, because it is 
possible that some of the small bones may have been those of the human 
frame and not recognized as such by me. But as man is the only animal 
who removes the dead of his own species from the water and buries them 
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on shore, thousands of years may elapse without a single skeleton being 
-embedded in a fluviatile formation; and yet the same formation may be 
full of the traces of his existence, associated with abundant remains of 
contemporary animals.” 

The June number contains a paper “On the Superficial Geology of the 
Gaspé Peninsula,” by Mr. Robert Bell, of the Canadian Geological Survey. 
The Gaspé peninsula embraces the region lying to the eastward of a line 
drawn across the country, from the head of the Bay of Chalem to about 
Matan, on the St. Lawrence, and measures a hundred and forty miles in 
length by seventy in breadth. The superficial accumulations of this district 
differ in their general character from those of the country to the west, one 
of the most remarkable points of difference being the absence of foreign 
boulders. Sir William Logan, the Director of the Geological Survey, 
contributes one ‘‘On the Rocks of the Quebec Group at Point Levis,” 
being a letter, now illustrated by a map, addressed by him to M. Barrande, 
commenting on M. Jules Marcou’s disputations respecting the Taconic 
rocks of Vermont and Canada. Mr. Sterry Hunt’s excellent paper ‘On 
the Chemical and Mineralogical Relation of Metamorphic Rocks,” read 
before the Dublin Geological Society on the 10th.of April last, is reprinted 
from the ‘Dublin Quarterly Journal,’ in this number, as it is also in 
Suliman and Dana’s ‘American Journal,’ for October. Mr. Billings 
also furnishes a ‘‘ Description of a new species of Phillipsia (P. Howit) 
from the Lower Carboniferous rocks of Nova Scotia; and Mr. T. Devine 
a ‘* Description of a new Trilobite from the Quebec Group (Menocephalus 
Salteri).” 

The number for August contains ‘‘ Observations on the Geology of St. 
John County, New Brunswick,” by Mr. G. F. Matthew, with maps and 
sections; the rocks in the vicinity of St. John being New Red Sandstone, 
Carboniferous, Mispeck group, Little River group, Bloomsbury group, 
St. John’s group, Coldbrook group, and the Portland group. There 
is also the first part of a paper of much interest “On the Origin of 
Eruptive and Primary Rocks,” by Mr. Thomas Macfarlane. This gentle- 
man has, on a previous occasion, published in the same periodical (vol. vii.) 
a series of papers describing the primitive formations of Norway, and 
comparing them with their Canadian equivalents. In those essays he ab- 
stained altogether from attempting to explain the various phenomena 
described, although he subsequently appended to them the translation of 
a chapter from Naumann’s ‘ Lehrbuch der Geognosie,’ in which the views 
entertained by geologists on the subject are stated. One of these theories 
hitherto most generally adopted supposes the primitive or primary rocks 
to have resulted from the alteration or metamorphism of sedimentary 
strata; another supposes them, in part at least, to represent the first soli- 
dified crust of our planet. Aithough these opposing theories might with 
justice be termed respectively the aqueous or metamorphic theory and 
the igneous theory, such names must not be regarded as having connection 
with the old theories of the Neptunists or Plutonists. Indeed, instead of 
there bemg any analogy with the old controversy, Hutton himself was the 
founder of the Plutonic school of former days, and the originator of the 
theory at present in favour, of the aqueous origin of the primary stratified 
rocks. On the other hand, it is scarcely possible to say who was the 
author of the igneous, although the writings in which it was propounded 
are of comparatively recent date. Mr. Macfarlane names Sir Henry 
De la Beche amongst its earliest supporters, and quotes the following passage 
from the ‘ Report on the Geology of Cornwail :’—* If we consider our planet 
as a cooling mass of matter, the present condition of its surface being chiefly 
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due to such a loss of its original heat by long-continued radiation into the sur- 
rounding space, that from having been wholly gaseous, then fluid and gaseous, 
and subsequently solid, fluid, and gaseous, the surface at last became so 
reduced in temperature, and so little affected by the remaining internal 
heat, as to have its temperature chiefly regulated by the sun, there must 
have been a time when solid rock was first formed, and also a time when 
heated fluids rested upon it. The latter would be conditions highly 
favourable to the production of crystalline substances, and the state of the 
earth’s surface would then be so totally different from that which now 
exists. that mineral matter, even abraded from any part of the earth’s crust 
which may have been solid, would be placed under very different condi- 
tions at different periods. We could scarcely expect that there would not 
be a mass of crystalline rocks produced at first, which, however they may 
vary in minor points, should still preserve a general character and aspect, 
the result of the first changes of fluid into solid matter, crystalline and 
subcrystalline substances prevailing, intermingled with detrital portions 
of the same substances, abraded by the movements of the heated and first 
formed aqueous fluids.” Although the language is somewhat indefinite, 
the igneous theory is shadowed forth in it, and this quotation may be con- 
sidered as the text of Mr. Macfarlane’s present Essay, in which he main- 
tains that there is every appearance of reason for considering that the 
primitive Gneiss formation constitutes the first solidified crust of the origi- 
nally-fused globe, and that the crystalline and subcrystalline rocks of the 
Primitive Slate formation are the products of a peculiar transition period, 
during which aqueous fluids gradually accumulated on the surface, and the 
latter attained a temperature approaching somewhat to that of the present 
day. This number also contains a short but able article by Mr. T. Sterry 
Hunt, ‘On the Earth’s Climate in Paleozoic Times.” Referring to our 
own Tyndall’s wonderful experiments on the relation of gases and vapours 
to radiant heat, he shows their important bearing upon the temperature 
of the earth in former geological periods. Aqueous vapour, like a covering 
of glass, allows the sun’s rays to reach the earth, but prevents, to a great 
extent, the loss by radiation of the heat thus communicated :—‘* When 
however the supply of heat from the sun is interrupted during long nights, 
the radiation which goes on into space causes the precipitation of a, great 

“part of the watery vapour from the air, and the earth, thus deprived of this 
protecting shield, becomes more and more rapidly cooled. If now we 
could suppose the atmosphere to be mingled with some permanent gas, 
which should possess an absorptive power like that of the vapour of water, 
this cooling process would be in a great measure arrested, and an effect 
would be produced similar to that of a screen of glass; which keeps up the 
temperature directly beneath it by preventing the escape of radiant heat, 
and indirectly by hindering the condensation of the aqueous vapour in the 
‘air confined beneath. Now we have only to bear in mind that there are 
the best of reasons for believing that during the earlier geological periods, 
all the carbon since deposited in the forms of limestone and of mineral 
coal existed in the atmosphere in the state of carbonic acid, and we see at 
once an agency which must have aided greatly to produce the elevated 
temperature that prevailed at the earth’s surface in former geological 

} periods. Without doubt, the great extent of sea, and the absence or rarity 
_of high mountains, contributed much towards the mild climate of the Car- 
_boniferous age, for example, when a vegetation as luxuriant as that now 

} found in the tropics flourished within the frigid zones; but to these causes 
must be added the influence of the whole of the carbon which was after- 
wards condensed in the form of coal and carbonate of lime, and which 
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then existed in the condition of a transparent and permanent gas, mingled. 
with the atmosphere surrounding the earth, and protecting it like a dome 
of glass. To this effect of carbonic acid it is possible that other gases may 
have contributed. The ozone, which is mingled with the oxygen set free 
from growing plants, and the marsh gas, which is now evolved from de- 
composing vegetation under conditions similar to those then presented by 
the coal-fields, may, by their great absorptive power, have very well aided 
to maintain at the earth’s surface that high temperature the cause of which 
has been one of the enigmas of geology.” 

REVIEWS. 

The Geology of the Country round Liverpool. By Geo. H. Morton, F.G.S. 

Towards the close of 1861 a lecture was delivered to the Liverpool Na- 
turalists’ Field Club by the author, “On the Geology of the Country round 
Liverpool,” which the Council of that Institution at once decided to pub- 
lish. Since that period the author has re-surveyed and confirmed his 
original investigations, and otherwise matured and improved his work for 
presentation to the public. Ten years ago the subdivisions and super- 
position of the Triassic rocks in this district had not been determined, al- 
though Mr. Cunningham had as early as 1838 made known the occurrence 
of fossil footprints in the strata of the Storeton quarries ; and it was not 
until Mr. Hull, who had then just completed his examination of the dis- 
trict for the Government Geological Survey, read a paper on the results 
of his labours before the British Association in 1854, that the details of 
these important beds were published. ‘The book before us gives a concise 
and admirably clear account of the Liverpool district, commencing with 
the physical features of the country and the geological systems and forma- 
tions exhibited to obtain it. These consist of the coal-measures, and Trias, 
and Pleistocene deposits, including boulder-clay, and submarine forests. 
The faults, denudations of the beds, and general geological history of 
the district, are also treated with accuracy and perspicuity of description. 
The numerous plates and woodcuts give well-selected examples of fossils 
and geological and physical phenomena. These include a view of the sub- 
marine forest of Leasowe at Dove Point, sections from the river Dee to 
Hayton, of the strata round Liverpool, through the coal-measures at 
Prescot, of the Lower Soft Red and Variegated Sandstone at Toxeth Park ; 
of the pebble-beds at Eastham, through Fairbrick and Bidston Hills, 
‘showing the junction of the Upper Soft Red and Variegated Sandstone 
with the overlying Keuper Sandstone, of the Keuper at Liverpool and 
Wirral, of the strata along the three railway tunnels under the town, 
through the Lower Keuper at Storeton, across Wallasey Pool showing 
the submarine forest bed, along the Cheshire coast, from the lighthouse, 
Dove Point, Leasowe; and plates of the footprints of the Cheirotherium, 
Rhynchosaurus, and other fossils. The accounts of the post-glacial de- 
posits are exceedingly interesting. The elevated ridges of sandstone tra- 
versing the district from north to south are generally free from drift, while 
the depth of the intervening valleys had been diminished by thick accu- 
mulation. The river Mersey occupies what was once the deepest of these 

-yalleys. From his examination of the shores, Mr. Morton considers the 
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position of the rocks to be naturally low, and that though there have been 
 aceaaiptiong of rock at Dingle, New Brighton, and Eastham, as also of 

ulder-clay at Kgremont and other places, these never extended any 
great distance. In most places the land slopes gradually towards the 
water, from which Mr. Morton concludes that a wide low valley existed at 
the end of the glacial epoch, and considers his conclusion confirmed by 
the existence of the submarine forest beds-so frequently described by au- 
thors. The sections and strata prove, he thinks, that a subsidence of about 
fifty feet has taken place, there being several successive old forests or land 
surfaces, with silt between the oldest of them, overlying the boulder-clay. 
Along the coast from Crosby to Liverpool there are indications of the 
“ forest-bed”’ which dips considerably in the valley of the Mersey, being 
thirty-five feet below high-water mark at the North Docks, near Bootle, 
where the section in descending order is—Sand, Blue Silt, Peat, or Forest- 
bed resting on sandstone. In 1829, a section was exposed in excavating 
at the Old Dock and gave 

High-water mark, 
19 feet Water. 
3 feet Dock Silt. 

White Sand. 
6 feet Blue Silt. 
1 foot Peat or Forest bed, with trunks of trees. 

10 feet Blue Silt, with stags’ horns, 
1 foot Peat or Forest-bed, with trunks of trees. 

= 40 feet. 
SANDSTONE, 

Other sections are given, some of which may still be visited. The whole 
area has now been converted into docks, it being during their construction 
that the opportunities for examination occurred, for ten years ago vessels 
sailed over the place, and now are moored in deep water there. It will be 
thus seen, Mr. Morton says, ‘that the pool occupies an ancient valley, 
the bottom and sloping sides of which were covered with trees.” ‘The 
valley ofttimes became filled with water, and a deposit of mud formed over 
the bed of the pool, ten feet thick in the middle, and gradually thinning 
off at the sides ;” ‘‘ originally the submarine forest bed at the bottom of the 
valley would have been connected with the present surface of the land, 
but the continuation has been broken away by denudation along the sides 
of the pool.” ‘‘ The trees grew immediately above the boulder-clay, their 
roots and two or three feet of their trunks remaining in situ until torn up 
by the excavators.”’ In the silt over the forest-bed a human skull and bones, 
incrusted with zoophytes and barnacles, were found by Mr. T. J. Moore, 
the Curator of the Liverpool Museum, and described by him in the tenth 
volume of the ‘ Transactions of the Historic Society of Lancashire and 
Cheshire.’ Amongst the mammalian remains were bones and horns of 
Bos primigenius, B. longifrons, Cervus elaphus, and rib-bones of a ceta- 
cean. The Dove Point portion is very interesting, and the forest-bed may 
there be examined,—the old land-surfaces one over the other “ indicating 
pauses in the subsidence, and each covered by accumulations of silt depo- 
sited during the gradual sinking of the land.” The lowest forest-bed here 
is eight feet below the level of an ordinary spring tide. Approaching the 
embankment from Dove Point, the two lower forest-beds gradually amal- 
amate, and then are both merged into one, the three feet of intervening silt 

Sering entirely thinned out. ‘‘ The surface of the boulder-clay upon which 
the lowest bed rests at Dove Point forms a depression ; a gradual subsi- 
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dence seems to have caused an eruption of the sea cver the low-lying land, 
which then silted up the hollow ; and a new forest, of more noble growth 
than the former one succeeded. This forest was afterwards destroyed, 
though hundreds of the roots and small portions of the trunks of trees still — 
remain exposed on the shore. On the old land-surface, but not below it, 
have been found implements, ornaments, and coins of Roman, Saxon, and 
early English manufacture. Another bed of silt—a bluish mud—next 
occurs; then a bed of peat which, though it may be co-ordinated with the | 
present surface, where not covered by drift sand, shows clear evidence of 
having been subject to inundations, for there is a bed of black sandy earth 
above it, containing, in addition to the common shells of the district, teeth 
of the ox, and the leaves and twigs of trees, being a comparatively recent 
deposit.” The reason why Mr. Morton infers a subsidence of the whole 
area to the extent of nearly fifty feet, is that when the old land-surface — 
beneath the Custom House, now above forty feet below high-water mark, 
was covered with vegetation, it must have been sufficiently above the 
sea-level to have afforded the necessary drainage for the growth of 
trees. ‘‘The most important of these changes,—the origin of the river 
Mersey by the irruption of the sea, in consequence of the subsidence of 
the land,—was probably before the occupation of Britain by the Ro- 
mans; the subsidence of the old forest-beds of Leasowe, Dove Point, and 
Formby, was no doubt of much more recent date, certainly within the 
historical period.” 

Catalogue of Geological Collections, ete. By J. R. Gregory. 1863. 

We have received one of Mr. Gregory’s Catalogues of Collections of 
Geology and Mineralogy, Specimens, etc., on sale at his establishment in 
Golden Square. It contains, among other items, a long list of casts of rare 
and unique fossils from various museums and other collections, as also a 
useful list of geological books, periodicals, maps, and diagrams, models of 
crystals, and other objects. This Catalogue has, moreover, the advantage 
of being illustrated with eight tolerably good photographs of specimens, 
cabinets, and other desiderata, which will be found very useful by those 
who are about to commence the studies of geology and mineralogy, as well 
as to those who wish to add to their collections. Mr. Gregory’s collections 
can with confidence be recommended, especially his elementary and edu- 
cational series, for which he obtained a prize medal at last year’s Inter- 
national Exhibition. . 
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L. REEVE AND CO’S NEW SERIES OF NATURAL 

HISTORY FOR BEGINNERS. 

—+$-—- 

*,.* A good introductory series of books on Natural History for the use of 
students and amateurs is still a desideratum. Those at present in use have 
been too much compiled from antiquated sources; while the figures, copied 
in many instances from sources equally antiquated, are far from accurate, the 
colouring of them having become degenerated through the adoption, for the 
sake of cheapness, of mechanical processes. 

The present series will be entirely the result of original research carried to its 
most advanced point; and the figures, which will be chiefly engraved on steel, by 
the artist most highly renowned in each department for his technical knowledge 
of the subjects, will in all cases be drawn from actual specimens, and coloured 
separately by hand. 

Each work will treat of a department of Natural History sufficiently limited 
in extent to admit of a satisfactory degree of completeness. 

The following are now ready :— 

BRITISH BUTTERFLIES AND MOTHS; an Introduc- 
tion to the study of our Native Leprpoprera. By H. T. Srarnton. 
Crown 8vo, 16 Coloured Steel Plates, containing Figures of 100 Species, 
engraved from Natural Specimens expressly for the work by E. W. Rozin- 
son, and Wood-Engravings, 10s. 6d. 

BRITISH BEETLES; an Introduction to the Study of our 
Indigenous CoLtropTERA. By E. C. Rye. Crown 8vo, 16 Coloured 
Steel Plates, comprising Figures of nearly 100 Species, engraved from 
Natural Specimens, expressly for the work, by E. W. Ropinson, and 11 
Wood-Engravings of Dissections by the Author, 10s. 6d. 
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BRITISH BEES; an Introduction to the Study of the Na- 
tural History and Economy of the Bees indigenous to the British Isles. 
By W. E. SHuckarp. Crown 8vo, 16 Coloured Steel Plates, containing 
nearly 100 Figures, engraved from Natural Specimens, expressly for the 
work, by E. W. Rosinson, and Woodcuts of Dissections, 10s. 6d. 

en were ee 

BRITISH SPIDERS; an Introduction to the Study of the 
ARANEIDZ found in Great Britain and Ireland. By E. F. Stave ey. 
Crown 8vo, 16 Plates, containing Coloured Figures of nearly 100 Species, 
aud 40 Diagrams, showing the number and position of the eyes in various 
Genera, drawn expressly for the work by TurreN West, and 44 Wood- 
Engravings, 10s. 6d. 

EEE mu 

BRITISH GRASSES; an Introduction to the Study of the 
Grasses found in the British Isles. By M. Piugs. Crown 8vo, 16 
Coloured Plates, drawn expressly for the work by W. Fircn, and 100 Wood- 
Enugravings, 10s. 6d. 

BRITISH FERNS; an Introduction to the Study of the Ferns, 
Lycopons, and EqQuisETA indigenous to the British Isles. With Chapters 
on the Structure, Propagation, Cultivation, Diseases, Uses, Preservation, 
and Distribution of Ferns. By Marcaret PLues. Crown 8vo, 16 Coloured 
Plates, drawn expressly for the work by W. Fircu, and 55 Wood-Engray- 
ings, 10s. 6d. 

BRITISH SEAWEEDS; an Introduction to the Study of 
the Marine ALG# of Great Britain, Ireland, and the Channel Islands. By 
S.O. Gray. Crown 8vo, 16 Coloured Plates, drawn expressly for the 
work by W. l’'rren, 10s. 6d. 

Other Works in preparation. 
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BOTANY. 
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BRITISH WILD FLOWERS, Familiarly Described in the 
Four Seasons. A New Edition of ‘The Field Botanist’s Companion.’ By 
THomas Moore, F.L.S. One volume, Demy 8vo, 424 pp. With 
24 Coloured Plates, by W. Fircu, 16s. 

An elegantly-illustrated volume, intended for Beginners, describing the plants 
most readily gathered in our fields and hedgerows, with the progress of the sea- 
sons. JDissections of the parts of the flowers are introduced among the Figures, 

_ so that an insight may be readily obtained not only of the Species ard name of 
each plaut, but of its structure and characters of classification. 
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HANDBOOK OF THE BRITISH FLORA; a Descrip- 
tion of the Flowering Plants and Ferns indigenous to, or naturalized in, the 
British Isles. For the Use of Beginners and Amateurs. By GrorcGE 
BentuaM, F.R.S., President of the Linnean Society. New Edition, Crown 
8vo, 680 pp., 12s. 

Distinguished for its terse and clear style of description; for the introduction 
of a system of Analytical Keys, which enable the student to determine the family 
aud genus of a plant at once by the observation of its more striking characters ; 
aud for the valuable information here given for the first time of the geographical 
range of each species in foreign countries. 

HANDBOOK OF THE BRITISH FLORA, Itxusrratrep 
Epition ; a Description (with a Wood-Engraving, including dissections, of 
each species) of the Flowering Plants and Ferns indigenous to, or natu- 
ralized in, the British Isles. By Grorce BrntuaM, F’.R.S., President of 
the Linnean Society. Demy 8vo, 2 vols., 1154 pp., 1295 Wood-Engravings, 
from Original Drawings by W. Fircu, £38. 10s. 

An illustrated edition of the foregoing Work, in which every species is ac- 
companied by an elaborate Wood-Engraving of the Plant, with dissections of its 
leading structural peculiarities. 

IPI PIS 

OUTLINES OF ELEMENTARY BOTANY, as Intro- 
ductory to Local Floras. By GEorcr BENTHAM, F.R.S., President of the 
Linnean Society. Demy 8vo, pp. 45, 2s. 6d. 

—— — — —  —  —EEEOOOd ~ 

LAWS OF BOTANICAL NOMENCLATURE adopted by 
the International Botanical Congress, with an Historical Introduction and 
a Commentary. By ALPHONSE DE CANDOLLE. 2s. 6d. 
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BRITISH GRASSES; an Introduction to the Study of the 
Graminez of Great Britain and Ireland. By M. Piues. Crown 8vo, 100 
Wood-Engravings, 6s.; with 16 Coloured Plates by W. Fircu, 10s. 6d. 

One of the ‘New Series of Natural History,’ accurately describing all the 
Grasses found in the British Isles, with introductory chapters on the Structure, 
Cultivation, Uses, etc. A Wood-Engraving, including dissections, illustrates 
each Species; the Plates contain Coloured figures of 43 Species. 

CURTIS’S BOTANICAL MAGAZINE, comprising New and 
Rare Plants from the Royal Gardens of Kew, and other Botanical Establish- 
ments. By Dr. J. D. Hooker, F.R.S., Director of the Royal Gardens. 
Royal 8vo. Published Monthly, with 6 Plates, 3s.6d. coloured. Vol. XXIV. 
of the Third Series (being Vol. XCIV. of the entire work) now ready, 42s. 
A Complete Set from the commencement may be had. 

Descriptions and Drawings, beautifully coloured by hand, of newly-discovered 
plants suitable for cultivation in the Garden, Hothouse, or Conservatory. 

THE FLORAL MAGAZINE, containing Figures and De- 
scriptions of New Popular Garden Flowers. By the Rev. H. Honywoop 
DomsraINn, A.B. Imperial 8vo. Published Monthly, with 4 Plates, 2s. 6d. 
coloured. Vols. I. to V., each, with 64 coloured plates, £2. 2s. Vols. VI. 
and VII., 48 coloured plates, 31s. 6d. each. 

Descriptions and Drawings, beautifully coloured by hand, of new varieties of 
Flowers raised by the nurserymen for cultivation in the Garden, Hothouse, or 
Conservatory. 

THE JOURNAL OF BOTANY, BRITISH AND 
FOREIGN. By Dr. B. Seemann. Monthly, 2s. 6d. 

THE TOURIST’S FLORA; a Descriptive Catalogue of the 
Flowering Plants and Ferns of the British Islands, France, Germany, 
Switzerland, Italy, and the Italian Islands. By JosepH Woops, F.L.S. 
Demy 8vo, 504 pp., 18s. 

Designed to enable the lover of botany to determine the names of any wild 
plants he may meet with while journeying in our own country and the countries 
of the Continent most frequented by tourists. The author’s aim has been to 
make the descriptions clear and distinct, and to comprise them within a volume 
of not inconvenient bulk. 

LLL 

A FLORA OF ULSTER, AND BOTANIST’S GUIDE 
TO THE NORTH OF IRELAND. By G. Dickiz, M.D., F.LS., 
Professor of Botany in the University of Aberdeen. A pocket volume, 
pp. 176, 3s. 
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A SECOND CENTURY OF ORCHIDACEOUS PLANTS, 
selected from the subjects published in Curtis’s ‘ Botanical Magazine’ since 
the issue of the ‘ First Century.” Edited by James BaTeMAN, Esq., F.R.S. 
Complete in 1 Vol., royal 4to, 100 Coloured Plates, £5. 5s. 

During the fifteen years that have elapsed since the publication of the ‘ Cen- 
tury of Orchidaceous Plants,’ now out of print, the ‘Botanical Magazine’ has 
been the means of introducing to the public nearly two hundred of this favourite 
tribe of plants not hitherto described and figured, or very imperfectly so. This 
volume contains a selection of 100 of the most beautiful and best adapted for 
cultivation. The descriptions are revised and in many cases re-written, agreeably 
with the present more advanced state of our knowledge and experience in the 
cultivation of Orchidaceons plants, by Mr. Bateman, the acknowledged successor 
of Lindley as the leading authority in this department of botany and hor- 
ticulture. 

oreO}wmnk eOnO—reenrwnw OL ees eee 

MONOGRAPH OF ODONTOGLOSSUM, a Genus of the 
Vandeous Section of Orchidaceous Plants. By Jamrs BaTEeMaN, Esq., 
F.R.S. Imperial folio. Parts I. to IV., each with 5 Coloured Plates, and 
occasional Wood Engravings, 21s. 

Designed for the illustration, on an unusually magnificent scale, of the new 
and beautiful plants of this favoured genus of Orchidacea, which are being now 
imported from the mountain-chains of Mexico, Central America, New Granada, 
and Peru. 

ead —_— 

SELECT ORCHIDACEOUS PLANTS. By Rozserr War- 
NER, F.R.H.S. With Notes on Culture by B.S. Witttams. In Ten 
Parts, folio, each, with 4 Coloured Plates, 12s. 6d.; or, complete in one 

vol., cloth gilt, £6. 6s. 
Second Series, Parts I. to IV., each, with 3 Coloured Plates, 10s. 6d. 

voor eer ess iee~> 0 

PESCATOREA. Figures of Orchidaceous Plants, chiefly 
from the Collection of M. Pescatorre. Edited by M. LinDEN, with the 

assistance of MM. G. Luppreman, J. E. PLancuon, and M. G. REICHEN- 

BACH. Folio, 48 Coloured Plates, cloth, with morocco back, £5. 5s. 

PDL LLLP II PPI EO 

THE RHODODENDRONS OF SIKKIM-HIMALAYA; 
being an Account, Botanical and Geographical, of the Rhododendrons re- 

cently discovered in the Mountains of Kastern Himalaya, from Drawings 

and Descriptions made on the spot, by Dr. J. D. Hooker, F.R.S. By Sir 

W. J. Hooker, F.R.S. Folio, 30 Coloured Plates, £4. 14s. 6d. 

Illustrations on a superb scale of the new Sikkim Rhododendrons, now being 

cultivated in England, accompanied by copious observations on their distribution 

and habits. 
eer eres I NS 

ILLUSTRATIONS OF THE GENUS CAREX. By 

Francis Boorr, M.D. Part IV. Folio, 189 Plates, £10. 
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GENERA PLANTARUM, ad Exemplaria imprimis in Her- 
bariis Kewensibus servata definita. By Greoree BENTHAM, F.R.S., Pre- 
sident of the Linnean Society, and Dr. J. D. Hooker, F.R.S., Director 
of the Royal Gardens, Kew. Vol. I. Part I. pp. 454. Royal 8vo, 21s. 
Part II., 14s.; Part I1I., 15s.; or Vol. I. complete, 50s. 

This important work comprehends an eutire revision and reconstruction of the 
Genera of Plants. Unlike the famous Genera Plantarum of Endlicher, which is 
now out of print, it is founded on a personal study of every genus by one or 
both authors. The First Vol. contains 82 Natural Orders and 2544 Genera. 

FLORA OF THE ANTARCTIC ISLANDS. By Dr. 
J. D. Hooker, F.R.S. Royal 4to. 2 vols., 574 pp., 200 Plates, £10. 15s. 
coloured. Published under the authority of the Lords Commissioners of 
the Admiralty. 

The ‘ Flora Antarctica’ illustrates the Botany of the southern districts of South 
America and the various Antarctic Islands, as the Falklands, Kerguelen’s Land, 
Lord Auckland and Campbell’s Island, and 1370 species are enumerated and 
described. The plates, which are executed by Mr. Frrcu, and beautifully coloured, 
illustrate 370 species, including a vast number of exquisite forms of Mosses and 
Seaweeds. 

FLORA OF TASMANIA. By Dr. J. D. Hooxsr, F.R.S. 
Royal 4to, 2 vols., 972 pp., 200 Plates, £17. 10s., coloured. Published 
under the authority of the Lords Commissioners of the Admiralty. 

The ‘ Flora of Tasmania’ describes all the Plants, flowering and flowerless, of 
that Island, consisting of 2203 Species, collected by the Author and others. 
The Plates, of which there are 200, illustrate 412 Species. 

eee ees 

ON THE FLORA OF AUSTRALIA, its Origin, Affini- 
ties, and Distribution ; being an Introductory Essay to the ‘ Flora of Tas- 
mania. By Dr. J. D. Hooker, ¥F.R.S. 128 pp., quarto, 10s. 

FLORA HONGKONGENSIS; a Description of the Flow- 
ering Plants and Ferns of the Island of Hongkong. By Grorce BrEN- 
THAM, P.L.S. With a Map of the Island. Demy 8vo, 550 pp., 16s. 
Published under the authority of Her Majesty’s Secretary of State for the 
Colonies. 

The Island of Hongkong, though occupying an area of scarcely thirty square 
miles, is characterized by an extraordinarily varied Flora, partaking, however, of 
that of South Continental China, of which comparatively little is known. The 
uumber of Species enumerated in the present volume is 1056, derived chiefly 
from materials collected by Mr. Hinds, Col. Champion, Dr. Hance, Dr. Harland, 
Mr. Wright, and Mr. Wilford. 
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FLORA OF TROPICAL AFRICA. By Danret Ottver, 
F.R.S., F.L.S. Vol. I., 20s. Published under the authority of the First 
Commissioner of Her Majesty’s Works. 

This important and much-needed work embodies the researches of a long list 
of explorers, the results of whose labours have been accumulating at the Royal 
Gardens, Kew, and other museums, for many years past. The present volume 
contains the Orders Ranunculucee to Connaracee. 

HANDBOOK OF THE NEW ZEALAND FLORA; a 
Systematic Description of the Native Plants of New Zealand, and the Chat- 
ham, Kermadec’s, Lord Auckland’s, Campbell’s, and Macquarrie’s Islands. 
By Dr. J. D. Hooker, F.R.S. Demy 8vo. Part I., 16s.; Part II., 14s.; 
or complete in one vol., 30s. Published under the auspices of the Govern- 
ment of that colony. 

A compendious account of the plants of New Zealand and outlying islands, 
published under the authority of the Government of that colony. The first 
Part contains the Flowering Plants, Ferns, and Tycopods; the Second the re- 
maining Orders of Cryptogamia, or Vlowerless Plants, with Index and Cata- 
logues of Native Names and of Naturalized Plants. 

nmr 

FLORA AUSTRALIENSIS; a Description of the Plants of 
the Australian Territory. By Grorce Brenruam, F.R.S., President of the 
Linnean Society, assisted by FERDINAND MueELter, F.R.S., Governmeut 
Botanist, Melbourne, Victoria. Demy 8vo. Vols. I. to 1V., 20s. each. Pub- 
lished under the auspices of the several Governments of Australia. 

Of this great undertaking, the present volumes, of nearly two thousand 
closely-printed pages, comprise about one-half. The materials are derived 
not only from the vast collections of Australian plants brought to this country 
by various botanical travellers, and preserved in the herbaria of Kew and of the 
British Museum, including those hitherto unpublished of Banks and Solander, 
of Captain Cook’s first Voyage, aud of Brown in Flinders’, but from the very 
extensive and more recently collected specimens preserved in the Goverument 
Herbarium of Melbourne, under the superintendence of Dr. Ferdinand Mueller, 
The descriptions are written in plain English, and are masterpieces of accuracy 
and clearness. 

eee 

FLORA OF THE BRITISH WEST INDIAN ISLANDS. 
By Dr. Grisesacu, F.L.S. Demy 8vo, 806 pp., 37s. 64. Published 
under the auspices of the Secretary of State for the Colonies. 

Containing complete systematic descriptions of the Flowering Plants and 
Ferns of the British West Indian Islands, accompanied by an elaborate index of 
reference, and a list of Colonial names. 
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FLORA VITIENSIS; a Description of the Plants of the 
Viti or Fiji Islands, with an Account of their History, Uses, and Pro- 
perties. By Dr. BERTHOLD SEEMANN, F.L.S. Royal 4to, Parts I. to IX. 
each, 10 Coloured Plates, 15s. To be completed in 10 Parts. 

This work owes its origin to the Government Mission to Viti, to which the 
author was attached as naturalist. In addition to the specimens collected, the 
author has investigated all the Polynesian collections of Plants brought to this 
country by various botanical explorers since the voyage of Captain Cook. 

CONTRIBUTIONS TO THE FLORA OF MENTONE, 
AND TO A WINTER FLORA OF THE RIVIERA, INCLUDING 
THE COAST FROM MARSEILLES TO GENOA. By J. TRAHERNE 
Moceripez. Royal 8vo. - Parts I., IT, and III., each, with 25 Coloured 
Plates, 15s. 

In this work a full page is devoted to the illustration of each Species, the 
drawings being made by the author from specimens collected by him on the spot, 
and they exhibit in vivid colours the beautiful aspect which many of our wild 
flowers assume south of the Alps. 

—eeeerre er 2 8 00 00 0 0 00 0 eee 

ILLUSTRATIONS OF THE NUEVA QUINOLOGIA 
OF PAVON, with Observations on the Barks described. By J. E. Howarp, 
F.L.S. With 27 Coloured Plates by W. Fitcu. Imperial folio, half- 
morocco, gilt edges, £6. 6s. 

A superbly-coloured volume, illustrative of the most recent researches of Pavon 
and his associates among the Cinchona Barks of Pern. 

“ré@{"V""'"""e_V”™Ke<—”"'nan— eee 

REVISION OF THE NATURAL ORDER HEDERA- 
CEQ, being a reprint, with numerous additions and corrections, of a series 
of papers published in the ‘ Journal of Botany, British and Foreign.’ By 
BERTHOLD SEEMANN, Ph.D., F.L.S.  8vo, 7 Plates. 10s. 6d. 

THE LONDON JOURNAL OF BOTANY. Onginal 
Papers by eminent Botanists, Ietters from Botanical Travellers, ete. Vol. 
VII., completing the Series. Demy 8vo, 23 Plates, 30s. 

JOURNAL OF BOTANY AND KEW MISCELLANY. 
Original Papers by eminent Botanists, Letters from Botanical Travellers, 
etc. Edited by Sir W. J. Hooker, F.R.S. Vols. IV. to 1X., Demy 8vo. 
12 Plates, each £1. 4s. ~ 

ICONES PLANTARUM. Figures, with brief Descriptive 
Characters and Remarks, of New and Rare Plants, selected from the 
Author’s Herbarium. By Sir W. J. Hooker, F.R.S. New Series, Vol. V. 
Royal 8vo, 100 plates, 31s. Sd. 
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FERNS. 
—+ — 

BRITISH FERNS; an Introduction to the study of the 
Ferns, Lycopops, and Equisrta indigenous to the British Isles. With 
Chapters on the Structure, Propagation, Cultivation, Diseases, Uses, Pre- 
servation, aud Distribution of Ferns. By M. Piues. Crown 8vo, 55 
Wood-Engravings, 6s.; with 16 Coloured Plates by W. Frrcn, 10s. 6d. 

One of the ‘ New Series of Natural History for Beginners,’ accurately de- 
scribing all the Ferns and their allies found in Britain, with a Wood-Engraving 
of each Species, and Coloured Figures of 32 of the- most interesting, including 
magnified dissections showing the Venation and Fructification. 

——oIaEeEee—eeeeeeEeEeeeeeeeeee on 

THE BRITISH FERNS; or, Coloured Figures and De- 
scriptions, with the needful Analyses of the Fructification and Venation, of 
the Ferns of Great Britain and Ireland, systematically arranged. By Sir 
W. J. Hooker, F.R.S. Royal 8vo, 66 Plates, £2. 2s. 

The British Ferns and their allies are illustrated in this work, from the 
pencil of Mr. Fircu. Each Species has a Plate to itself, so that there is ample 
room for the details, on a magnified scale, of Fructification and Venation. ‘The 
whole are delicately coloured by hand. In the letterpress an interesting account 
is given with each species of its geographical distribution in other countries. 

OO ee 

GARDEN FERNS; or, Coloured Figures and Descriptions, 
with the needful Analyses of the Fructification and Venation, of a Selection 
of Exotic Ferns, adapted for Cultivation in the Garden, Hothouse, and Con- 
servatory. By Sir W. J. Hooker, F.R.S. Royal 8vo, 64 Plates, £2. 2s. 

A companion volume to the preceding, for the use of those who take an in- 
terest in the cultivation of some of the more beautiful and remarkable varieties 
of Exotic Ferns. Here also each Species has a Plate to itself, and the details of 
Fructification and Venation are given on a magnified scale, the Drawings being 
from the pencil of Mr. Fircu. 

—— — oO 

FILICES EXOTICA; or, Coloured Figures and Description 
of Exotic Ferns, chiefly of such as are cultivated in the Royal Gardens of 
Kew. By Sir W. J. Hooxer, F.R.S. Royal 4to, 100 Plates, £6. 11s. 

One of the most superbly illustrated books of Voreign Ferns that has been 
hitherto produced. The Species are selected both on account of their beauty of 
form, singular structure, and their suitableness for cultivation. 

PI 

FERNY COMBES; a Ramble after Ferns in the Glens and 
Valleys of Devonshire. By Caartorrre Cuanter. Third Edition. 
Fep. 8vo, 8 coloured plates by Frrcn, and a Map of the County, 5s. 

~s 

NATURE-PRINTED FERNS, prepared according to a new 
patented process. By H. C. Baipon. The Descriptions by THOMAS 

Moore, F.L.S. Folio, 4 Plates, printed in colours. 10s. 6d. 
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MOSSES. 
— > — 

HANDBOOK OF BRITISH MOSSES, containing all that 
are known to be Natives of the British Isles. By the Rev. M. J. BERKELEY, 
M.A., F.L.S. Demy 8vo, pp. 360, 24 Coloured Plates, 21s. 

A very complete Manual, comprising characters of all the species, with the 
circumstances of habitation of each; with special chapters on development and 
structure, propagation, fructification, geographical distribution, uses, and modes 
of collecting and preserving, followed by an extensive series of coloured illustra- 
tions, in which the essential portions of the plant are repeated, in every case on 
a magnified scale. 

SEAWEEDS. 
ered 

BRITISH SEAWEEDS; an Introduction to We Study of 
the Marine AtcG& of Great Britain, Ireland, and the Channel Islands. By 
S.O. Gray. Crown 8vo, 6s.; with 16 Coloured Plates, drawn expressly 
for the work by W. Fircu, 10s. 6d. 

One of L. Reeve and Co.’s ‘ New Series,’ briefly but accurately describing, 
according to the classification of the best and most recent authorities, all the 
Algee found ou our coasts. 

ene 0 0 EO 0 8 eee» 

PHYCOLOGIA BRITANNICA; or, History of British 
Seaweeds, containing Coloured Figures, Generic and Specific Characters, 
Synonyms and Descriptious of all the Species of Alge inhabiting the 
Shores of the British Islands. By Dr. W. H. Harvey, F.R.S. Royal 
8vo, 4 vols., 765 pp., 360 Coloured Plates. [New Hdition in the Press. 

This work, originally published in 1851, is still the standard work on the 
subject of which it treats. Each Species, excepting the minute ones, has a 
Plate to itself, with magnified portions of structure and fructification, the whole 
being printed in their natural colours, finished by hand. 

PHYCOLOGIA AUSTRALICA; a History of Australian 
Seaweeds, comprising Coloured Figures and Descriptions of the more cha- 
racteristic Marine Algee of New South Wales, Victoria, Tasmania, South 
Australia and Western Australia, and a Synopsis of all known Australian 
Alge. By Dr. Harvey, F.R.S. Royal 8vo, 5 vols., 300 Coloured Plates, 
£7. 13s. 

This beautiful work, the result of an arduous personal exploration of the 
shores of the Australian continent, is got up in the style of the ‘ Phycologia 
Britannica’ by the same author. Each Species has a Plate to itself, with ample 
magnified delineations of fructification and structure, enc a a variety of 
most curious and remarkable forms. 
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NEREIS AUSTRALIS; or, Alge of the Southern Ocean, 
being Figures and Descriptious of Marine Plants collected on the Shores 
of the Cape of Good Hope, the extratropical Australian Colonies, Tas- 
mania, New Zealand, and the Antarctic Regions. By Dr. Harvey, F.R.S. 
Imperial 8vo, 50 Coloured Plates, £2. 2s. 

A selection of Fifty Species of remarkable forms of Seaweed, not included in 
the ‘ Phycologia Australica,’ coliected over a wider area. 

FUNGI. 
—+> — 

OUTLINES OF BRITISH FUNGOLOGY, containing 
Characters of above a Thousand Species of Fungi, and a Complete List of 
all that have been described as Natives of the British Isles. By the Rev. 
a: J. Berkevey, M.A., F.L.S. Demy 8vo, 484 pp., 24 Coloured Plates, 
30s. 

Although entitled simply ‘Outlines,’ this is a good-sized volume, of nearly 500 
pages, illustrated with more than 200 Figures of British Fungi, all carefully 
coloured by hand.’ Of above a thousand Species the characters are given, and 
a complete list of the names of all the rest. 

ele 

THE ESCULENT FUNGUSES OF ENGLAND. Con- 
taining an Account of their Classical History, Uses, Characters, Develop- 
ment, Structure, Nutritions Properties, Modes of Cooking and Preserving, 
ete. By C.D. Bapuam, M.D. Second Edition. Edited by F. Currey, 
F.R.S. Demy 8vo, 152 pp., 12 Coloured Plates, 12s. 

A lively classical treatise, written with considerable epigrammatic humour, © 
with the view of showing that we have upwards of 30 Species of Fungi abounding 
in our woods capable of affording nutritious aud savoury food, but which, from 
ignorance or prejudice, are left to perish ungathered. “I have indeed grieved,” 
says the Author, ‘when reflecting on the straitened condition of the lower 
orders, to see pounds of extempore beefsteaks growing on our oaks, in the shape 
of Fistulina hepatica; Puff-balls, which some have not inaptly compared to 
sweetbread ; Hydua, as good as oysters ; and Agaricus deliciosus, reminding us of 
tender lamb-kidney.” Superior coloured Figures of the Species are given from 
the pencil of Mr. Fitcu. 

ees 

ILLUSTRATIONS OF BRITISH MYCOLOGY, com- 
prising Figures and Descriptions of the Funguses of interest and novelty 
indigenous to Britain. By Mrs. 'T. J. Hussey. Royal 4to; First Series, 
90 Coloured Plates, £7. 12s. 6d.; Second Series, 50 Coloured Plates, 

£4. 10s. 
This beautifully-illustrated work is the production of a lady who, being an 

accomplished artist, occupied the leisure of many years in accumulating a port- 
folio of exquisite drawings of the more attractive forms and varicties of British 
Fungi. The publication was brought to an end with the 140th Plate by her 
sudden decease. The Figures are mostly of the natural size, carefully coloured 
by hand. 
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SHELLS AND MOLLUSKS. 

SS 

ELEMENTS OF CONCHOLOGY ; an Introduction to the 
Natural History of Shells, and of the Animals which form them. By 
LoveLt REEVE, F.L.S. Royal 8vo, 2 vols., 478 pp., 62 Coloured Plates, 
£2. 16s. 

Intended as a guide to the collector of shells in arranging and naming his 
specimens, while at the same time inducing him to study them with reference 
to their once living existence, geographical distribution, and habits. Forty- 
six of the plates are devoted to the illustration of the genera of shells, and 
sixteen to shells with the living animal, all beautifully coloured by hand. 

PPI 

THE LAND AND FRESHWATER MOLLUSKS indi- 
genous to, or naturalized in, the British Isles. By Lovet Reeve, F.L.S. 
Crown 8vo, 295 pp., Map, and 160 Wood-Engravings, 10s. 6d. 

A complete history of the British Land and Freshwater Shells, and of the 
Animals which form them, illustrated by Wood-Engravings of all the Species. 
Other features of the work are an Analytical Key, showing at a glance the na- 
tural groups of families and genera, copious Tables and a Map illustrative of © 
geographical distribution and habits, and a chapter on the Distribution and 
Origin of Species. 

CONCHOLOGIA ICONICA ; or, Figures and Descriptions 
of the Shells of Mollusks, with remarks on their Affinities, Synonymy, and 
Geographical Distribution. By Lovetnt Rerve, F.L.S. Demy 4to, pub- 
lished monthly in Parts, 8 Plates, carefully coloured by hand, 10s. 

Of this work, comprising illustrations of Shells of the natural size, nearly 
2000 Plates are published, but the plan of publication admits of the collector 
purchasing it at his option in portions, each of which is complete in itself. Hach 
genus, as the work progresses, is issued separately, with Title and Index; and an 
Alphabetical List of the published genera, with the prices annexed, may be pro- 
cured of the publishers on application. The system of nomenclature adopted 
is that of Lamarck, modified to meet the exigeucies of later discoveries. With the 
name of each species is given-a summary of its leading specific characters in 
Latin and English; then the authority for the name is quoted, accompanied 
by a reference to its original description; and next in order are its Synonyms. 
The habitat of the species is next given, accompanied, where possible, by par- 
ticulars of soil, depth, or vegetation. Finally, a few general remarks are offered, 
calling attention to the most obvious distinguishing peculiarities of the species, 
with criticisms, where necessary, on the views of other writers. At the com- 
mencement of the genus some notice is taken of the animal, and the habitats 
of the species are worked up into a general summary of the geographical distri- 
bution of the genus. 
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CONCHOLOGIA SYSTEMATICA ; or, Complete System of 
Conchology. By Lovett Reeve, F.L.S. Demy 4to, 2 vols. pp. 537, 
300 Plates, £10. 10s. coloured. 

Of this work only a few copies remain. It is a useful companion to the 
collector of shells, on account of the very large number of specimens figured, as 
many as six plates being devoted in some instances to the illustration of a single 
genus. 

THE EDIBLE MOLLUSKS OF GREAT BRITAIN AND 
IRELAND, with the modes of cooking them. By M.S. Lovett. Crown 
8vo, 5s.; with 12 Coloured Plates, 8s. 6d. 

INSECTS. 

————— 

CURTIS’S BRITISH ENTOMOLOGY. | Illustrations and 
Descriptions of the Genera of Insects found in Great Britain and Ireland, 
containing Coloured Figures, from nature, of the most rare and beautiful 
species, aud, in many instances, upon the plants on which they are found. 
Royal 8vo, 8 vols., 770 Plates, coloured, £21. 

Or in separate Monographs. 

Orders. Plates. S a a. Orders. Plates. SG. as 1a: 
APHANIPTERA ..........05 Dike 2 0 HiyMENOPTERA .........00. 125. «2° “ie 
COLEOPTERA .........000008 256 8 0 0 LEPIDOPTERA ......:..00. 193 ih ebPUme 
DERBMAPTEBRBA............... 1 Dds og INRUROPTERA: .3..4.<00s0sh0 13...) ORSiee 
DICTYOPTERA ..........06 1 0. Peg OMALOPTERA...2...05cs0<00 6 . O28 
DD TEPUICRA esos scsaiss eadeteiee 103 3.6 0 ORTHOPTERA ...........0e08 5 ~ (OS 
HEMIPTERA ............00. 32 ys Ua i STREPSIPTERA ............ 3 hse Poe 
HOMOPTERA .........00c000 21 014 0 TRICHOPTERA © <2 .2.:->0ak 9. 2.7 O "ier 

‘Curtis’s Entomology,’ which Cuvier pronounced to have “reached the ulti- 
matum of perfection,” is still the standard work on the Genera of British In- 
sects. The Figures executed by the author himself, with wonderful minuteness 
and accuracy, have never been surpassed, even if equalled. The price at which 
the work was originally published was £43. 16s. 
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BRITISH BEETLES ; an Introduction to the Study of our 
Indigenous CoLropTpra. By E. C. Ryr. Crown 8yo, 16 Coloured 
Steel Plates, comprising Figures of nearly 100 Species, engraved from 
Natural Specimens, expressly for the work, by E. W. Rosrnson, and 1] 
Wood-Engravings of Dissections by the Author, 10s. 6d. 

“4 This little work forms the first of a New Series designed to assist young per- 
sons to a more profitable, and, consequently, more pleasurable observation of 

. Nature, by furnishing them in a familiar manner with so much of the science as 
‘a they may acquire without encumbering them with more of the technicalities, so 

confusing and repulsive to beginners, than are necessary for their purpose. In 
the words of the Preface, it is ‘“‘ somewhat on the scheme of a De/ectus ; com- 
bining extracts from the biographies of individual objects with principles of 
classification and hints for obtaining further knowledge.” Se 
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BRITISH BEES; an Introduction to the Study of the Na- 

tural History and Economy of the Bees indigenous to the British Isles. 
By W. E. SHuckarp. Crown 8vo, 16 Coloured Steel Plates, containing 
nearly 100 Figures, engraved from Natural Specimens, expressly for the 
work, by E. W. Rosrinson, and Woodcuts of Dissections, 10s. 6d. 

A companion volume to that on British Beetles, treating of the structure, 
geographical distribution and classification of Bees and their parasites, with lists 
of the species foun] in Britain, and an account of their habits and economy. 
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BRITISH SPIDERS; an Introduction to the Study of the 
bi AraNemD#& found in Great Britain and Ireland. By E. F. STAVELEY. 
ve Crown 8vo, 16 Plates, containing Coloured Figures of nearly 100 Species, 
te aud 40 Diagrams, showing the number and position of the eyes in various 
tt] Genera, drawn expressly for the work by TurFEN West, and 44 Wood- 
te Engravings, 10s. 6d. 

: One of the ‘New Series of Natural History for Beginners,’ and companion 
y volume to the ‘British Beetles’ and ‘ British Bees.’ It treats of the structure 
y and classification of Spiders, and describes those found in Britain, with notes on 

their habits and hints for collecting and preserving. 

— 

BRITISH BUTTERFLIES AND MOTHS; an Introduc- 
tion to the Study of our Native Lepipoprera. By H. T. Srarnron. 

Crown 8yo, 16 Coloured Steel Plates, containing Figures of 100 Species, 

engraved from Natural Specimens expressly for the work by E. W. Rosin- 

son, aud Wood-Engravings, 10s. 6d. 

Another of the ‘ New Series of Natural History for Beginners aud Amateurs,’ 

treating of the structure and classification of the Lepidoptera. 

INSECTA BRITANNICA; Vols. Il. and III., Diptera. By 
Francis WALKER, F.L.S.  8vo, each, with 10 plates, 25s. 
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ANTIQUARIAN. 
—~?oe—- 

SACRED ARCHAOLOGY ; a Popular Dictionary of Hecle- 
siastical Art and Institutions, from Primitive to Modern Times. Compris- 
ing Architecture, Music, Vestments, l’urniture Arrangement, Offices, Cus- 
toms, Ritual Symbolism, Ceremonial Traditions, Religious Orders, etc., of 
the Church Catholic in all Ages. By Mackenzie E. C. Watcort, 
B.D. Oxon., F.S.A., Preecentor and Prebendary of Chichester Cathedral. 
Demy 8vo, 18s. 

Mr. Walcott’s ‘ Dictionary of Sacred Archeology’ is designed to satisfy a great 
and growing want in the literature of the day. The increased interest taken by 
large classes of the community in the Ecclesiastical History, the Archeology, the 
Ritual, Artistic, and Conventual Usages of the early and middle ages of Christen- 
dom has not been met by the publication of manuals at all fitted by their com- 
prehensiveness, their accuracy, and the convenience of their arrangement to 
supply this highly important demand. To combine in one the yaried and general 
information required by the cultivated reader at large with the higher and more 
special sources of knowledge of which the student of ecclesiastical lore has need, 
is the object which has been kept in view in the compilation now offered to the 
public. In no work of the kind has the English public, it is confidently believed, 
had presented to it so large and varied a mass of matter in a form so conveniently 
arrauged for reference. One valuable feature to which attention may be invited 
is the copious list of authorities prefixed to Mr. Walcott’s Dictionary. The 
student will here find himself put readily upon the track for following up any 
particular line of inquiry, of which the Dictionary has given him the first outlines. 

MAN’S AGE IN THE WORLD ACCORDING TO 
HOLY SCRIPTURE AND SCIENCE. By an Essex Rector. Demy 
8vo, 264 pp., 8s. 6d. 

The Author, recognizing the established facts and inevitable deductions of 
Science, and believing all attempts to reconcile them with the commonly re- 
ceived, but erroneous, literal interpretation of Scripture, not only futile, but detri- 
mental to the cause of Truth, seeks an interpretation of the Sacred Writings on 
general principles, consistent alike with their authenticity, when rightly under- 
stood, and with the exigencies of Science. He treats in successive Chapters of 
The Flint Weapons of the Drift,—The Creation,—The Paradisiacal State,—The 
Genealogies,—The Deluge,—Babel and the Dispersion; and adds an Appendix 
of valuable information from various sources. 
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A MANUAL OF BRITISH ARCHASOLOGY. By 
CuarLes Bourett, M.A. Royal 16mo, 398 pp., 20 Coloured Pilates, 
10s. 6d. 

A treatise ou general subjects of antiquity, written especially for the student 
of archeology, as a preparation for more elaborate works. Architecture, Se- 
pulchral Monuments, Heraldry, Seals, Coins, Hluminated Manuscripts and In- 
scriptions, Arms and Armour, Costume and Personal Ornaments, Pottery, Por- 
celain and Glass, Clocks, Locks, Carvings, Mosaics, Embroidery, etc., are treated 
of in succession, the whole being illustrated by 20 attractive Plates of Coloured 
Figures of the various objects. 
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THE BEWICK COLLECTOR AND SUPPLEMENT. A 
Descriptive Catalogue of the Works of THomas and Joun Berwick, inclu- 
ding Cuts, in various states, for Books and Pamphlets, Private Gentlemen, 
Public Companies, Exhibitions, Races, Newspapers, Shop Cards, Invoice 
Heads, Bar Bills, Coal Certificates, Broadsides, and other miscellaneous 
purposes, and Wood Blocks. With an Appendix of Portraits, Autographs, 
Works of Pupils, etc. The whole described from the Originals contained in 
the Largest and most Perfect Collection ever formed, and illustrated with 
292 Cuts from Bewick’s own Blocks. By the Rey. THomas Hueco, M.A., 
F.S.A., the Possessor of the Collection. 2 vols. demy 8vo, price 42s. ; 
imperial 8yo (limited to 100 copies), with a fine Steel Engraving of Thomas 
Bewick, £4. 4s. The SupPLEMENT, with 180 Cuts, may be had separately ; 
price, small paper, 21s.; large paper, 42s.; also, the Portrait on imperial 
folio, price 7s. 6d. 

Ones 

WHITNEY’S “CHOICE OF EMBLEMES;” a Facsimile 
Reprint by Photo-lithography. With an Introductory Dissertation, Essays 
Literary and Bibliographical, and Explanatory Notes. By HENry Green, 
M.A. Post 4to, pp. Ixxxviii., 468. 72 Facsimile Plates, 42s. 

A beautiful and interesting reproduction by Photo-lithography of one of the 
best specimens of this curious class of literature of the sixteenth century. An 
Introductory Dissertation of eighty-eight pages traces the history of Emblematic 
Literature from the earliest times, and gives an Account of the Life and Writings 
of Geoffrey Whitney, followed by an Index to the Mottoes, with Translations 
and some Proverbial Expressions. The facsimile reproduction of the ‘Emblems,’ 
with their quaint pictorial Illustrations, occupies 230 pages. Then follow 
Essays on the Subjects and Sources of the Mottoes and Devices, on Obsolete 
Words in Whitney, with parallels, chiefly from Chaucer, Spenser, and Shake- 
speare; Biographical Notices of some other emblem-writers to whom Whitney 
was indebted ; Shakespeare’s references to emblem-books, and to Whitney’s em- 
blems in particular; Literary and Biographical Notes explanatory of some of 
Whitney’s emblems, and of the persons to whom they are dedicated. Seventy- 
two exceedingly curious plates, reproduced in facsimile, illustrate this portion of 
the work, and a copious General Index concludes the volume. 
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SHAKESPEARE’S SONNETS, Facsimile, by Photo-Zinco- 
graphy, of the First Printed edition of 1609. From the Copy in the 
Library of Bridgewater House, by permission of the Right Hon. the Earl 
of Ellesmere. 10s. 6d. 

THE ANTIQUITY OF MAN; An Examination of Sir 
Charles Lyell’s recent Work. By S. R. Parrison, F.G.S. Second Edition. 
8vo, ls. 
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MISCELLANEOUS. 
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THE NATURALIST IN NORWAY; or, Notes on the 
Wild Animals, Birds, Fishes, and Plants of that Couutry, with some 
account of the principal Salmon Rivers. By the Rev. J. Bowpen, LL.D. 
Crown 8vo, 8 Coloured Plates. 10s. 6d. 

VN 

CALIPHS AND SULTANS; being Tales omitted in the 
ordinary English Version of ‘The Arabian Nights Entertainmeuts,’ freely 
rewritten and rearranged. By S. Hanzey, F.L.S. 6s. 

LIVE COALS; or, Faces from the Fire. By L. M. Bupern, 
*‘Acheta,” Author of ‘ Episodes of Insect Life,” ete. Dedicated, by Special 
Permission, to H.R.H. Field-Marshal the Duke of Cambridge. Royal 
Ato, 35 Original Sketches printed in colours, 42s. 

The ‘ Episodes of Insect Life,’ published in three series some years since, won 
from the late Prince Consort a graceful acknowledgment in the presentation to 
the Author of a copy of a book, ‘The Natural History of Deeside,’ privately 
printed by command of Her Majesty the Queen. The above Work comprises a 
series of Thirty-five highly imaginative and humorous Sketches, suggested by 
burning Coals and Wood, accompanied by Essays, descriptive and discursive, 
on :—The Imagery of Accident—The Fire in a New Light—The Fire an Ex- 
hibitor— The Fire a Sculptor. 
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SUNSHINE AND SHOWERS: their Infiuences through- 
out Creation. A Compendium of Popular Meteorology. By ANDREW 
STEINMETZ, Esq. Crown 8vo, Wood Engravings, 7s. 6d. 

This Work not only treats fully all the leading topics of Meteorology, but es- 
pecially of the use of the Hygrometer, for which systematic Rules are now for 
the first time drawn up. Among other interesting and useful subjects, are chap- 
ters on Rainfall in England and Europe in general—Wet and Dry Years—Tem- 
perature and Moisture with respect to the health of Plants and Animals—The 
Wonders of Evaporation—Soil Temperature—The Influence of Trees on Climate 
and Water Supply—The Prognostication of the Seasons and Harvest—The 
Characteristics and Meteorology of the Seasons—Rules of the Barometer— Rules 
of the Thermometer as a Weather Glass—Popular Weather-casts—A nemometry 
—and finally, What becomes of the Sunshine—and what becomes of = 
Showers. 
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EVERYBODY’S WEATHER-GUIDE. The Use of Me- 
teorological Instruments clearly Explained, with Directions for Securing at 
any time a probable Prognostic of the Weather. By A. STEINMETZ, Esq., 
Author of ‘ Sunshine and Showers,’ ete. 1s. 
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THE REASONING POWER IN ANIMALS. By the Rev. 
J.S. Watson, M.A. 480 pp. Crown 8vo, 9s. 

The object of the above treatise is to trace the evidences of the existence in 
the lower animals of a portion of that reason which is possessed by man. A 
large number of carefully-selected and well-authenticated anecdotes are adduced 
of various animals having displayed a degree of intelligence distinct from in- 
stinct, and called into activity by circumstances in which the latter could have 
been no guide. 

~ 

METEORS, AEROLITES, AND FALLING STARS. By 
Dr. T. L. Putrson, F.C.S. Crown 8vo. 25 Woodcuts and Lithogra- 
phic Frontispiece, 6s. 

A very complete summary of Meteoric Phenomena, from the earliest to the 
present time, including the shower of November, 1866, as observed by the 
Author. 

~~ 

MANUAL OF CHEMICAL ANALYSIS, Qualitative and 
Quantitative; for the Use of Students. By Dr. Henry M. Noap, F.R.S. 
Crown 8vo, pp. 663, 109 Wood Engravings, 16s. Or, separately, Part I., 
‘QUALITATIVE,’ 6s.; Part 1I., ‘QUANTITATIVE,’ 10s. 6d. 

A Copiously-illustrated, Useful, Practical Manual of Chemical Analysis, pre- 
pared for the Use of Students by the Lecturer on Chemistry at St. George’s 
Hospital. The illustrations consist of a series of highly-finished Wood-Engra- 
vings, chiefly of the most approved forms and varieties of apparatus. 
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PHOSPHORESCENCEH;; or, the Emission of Light by Mine- 
rals, Plants, and Animals. By Dr. T. L. Puteson, F.C.S. Small 8vo, 
225 pp., 30 Wood Engravings and Coloured Frontispiece, 5s. 

An interesting account of the various substances in nature—mineral, vegetable, 
and animal—which possess the remarkable property of emitting spontaneous light. 
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CAUSE AND EFFECT; or, The Globe We Inhabit. By 
R. Mack.iry Browne, F.G.S. Crown 8yo. 6s. 

THE ZOOLOGY OF THE VOYAGE OF H.MS. SA- 
MARANG, under the command of Captain Sir Edward Belcher, C.B., during 

the Years 1843-46. By Professor Owen, Dr. J. E. Gray, Sir J. RicHaRD- 

son, A. Apams, L. REEVE, and A. WuiTe. Edited by ARTHUR ADAMS, 

F.L.S. Royal 4to, 257 pp., 55 Plates, mostly coloured, £3. 10s. 

In this work, illustrative of the new species of animals collected during the 

surveying expedition of H.M.S. Samarang in the Hastern Seas in the years 1843- 

1846, there are 7 Plates of Quadrupeds, 1 of Reptiles, 10 of Fishes, 24 of Mol- 

lusca and Shells, and 13 of Crustacea. The Mollusca, which are particularly in- 

teresting, include the anatomy of Spirula by Professor Owen, and a number of 
beautiful Figures of the living animals by Mr. Arthur Adams. 
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TRAVELS ON THE AMAZON AND RIO NEGRO; 
with an Account of the Native Tribes, aud Observations on the Climate, 
Geology, and Natural History of the Amazon Valley. By ALFrep R. 
Watuace. Demy 8vo, 541 pp., with Map and Tinted Frontispiece, 18s. 

A lively narrative of travels in one of the most interesting districts of the 
Southern Hemisphere, accompanied by Remarks on the Vocabularies of the 
Languages, by Dr. R. G. LatHam. 

A SURVEY OF THE EARLY GEOGRAPHY OF 
WESTERN EUROPE, as connected with the First Inhabitants of Britain, 
their Origin, Language, Religious Rites, and Edifices. By Henry Lawes 
Lone, Esq. 8vo, 6s. 

LITERARY PAPERS ON SCIENTIFIC SUBJECTS. 
By the late Professor EpwarbD Forses, F.R.S., selected from his Writings 
in the ‘ Literary Gazette.’ With a Portrait and Memoir. Small 8vo, 6s. 

THE GEOLOGIST. A Magazine of Geology, Paleontology, 
and Mineralogy. [Illustrated with highly finished Wood - Engravings. 
Edited by S. J. Mackie, F.G.S., F.S.A. Vols. V. and VI., each, with nu- 
merous Wood-Engravings, 18s. Vol. VII., 9s. 

GUIDE TO COOL-ORCHID GROWING. By Jamzs 
BaTEMAN, Esq., F.R.S., Author of ‘The Orchidaceze of Mexico and Gua- 
temala.’ Woodcuts, Ls. 

THE STEREOSCOPIC MAGAZINE. A Gallery for the 
Stereoscope of Landscape Scenery, Architecture, Antiquities, Natural His- 
tory, Rustic Character, etc. With Descriptions. 5 vols., each complete 
in itself and containing 50 Stereographs, £2. 2s. 

THE ARTIFICIAL PRODUCTION OF FISH. By Pis- 
caRius. Third Edition. ls. 
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RECENTLY PUBLISHED. 
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STEINMETZ’S EVERYBODY’S WEATHER-GUIDE. 1s. 

PLUES’S BRITISH GRASSES. 16 Coloured Plates, 10s. 6d. 

LOVELL’S EDIBLE MOLLUSKS OF BRITAIN. 8s. 6d. 

STEINMETZ’S SUNSHINE AND SHOWERS. 7s. 6d. 

WATSON’S REASONING POWER IN ANIMALS. 9s. 

LIVE COALS; or, Faces from the Fire. By the Author of 
* Episodes of Insect Life.’ 42s. 

-PHIPSON’S METEORS, AEROLITES, AND FALLING 
STARS. 6s. 

BENTHAM’S HANDBOOK OF THE BRITISH FLORA. 
New Edition, 12s. 

BATEMAN’S SECOND CENTURY OF ORCHIDACE- 
OUS PLANTS. 100 Coloured Plates, £5. 5s. 

BATEMAN’S ODONTOGLOSSUM. Imperial Folio. Part 
IV., with 5 Coloured Plates, 21s. 

PLUES’S BRITISH FERNS. 16 Coloured Plates, 10s. 6d. 

RYE’S BRITISH BEETLES. 16 Coloured Plates, 10s. 6d. 

SHUCKARD’S BRITISH BEES. 16Coloured Plates, 10s. 6d. 

STAVELEY’S BRITISH SPIDERS. 16 Coloured Plates, 
10s. 6d. 

BENTHAM’S FLORA AUSTRALIENSIS. Vol. IV. 20s. 

HOOKER’S FLORA OF NEW ZEALAND. Part IT. 14s. 
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WALCOTT’S SACRED ARCHAOLOGY. 18s. 

SUPPLEMENT TO THE BEWICK COLLECTOR. By 
the Rev. T. Hueco. 21s. and 42s. 

THE LAWS OF BOTANICAL NOMENCLATURE. By 
ALPHONSE DE CANDOLLE. 2s. 6d. 

THE FLORA OF TROPICAL AFRICA. By D. Ottver. 
Mol. As, 20s; 

HANLEY’S CALIPHS AND SULTANS. 6s. 

BROWNE’S CAUSE AND EFFECT. 6s. 

MOORE’S BRITISH WILD-FLOWERS. 24 Coloured 
Plates, 16. 

GRAY’S BRITISH SEAWEEDS. 16 Coloured Plates, 
10s. 6d. 

STAINTON’S BRITISH BUTTERFLIES AND MOTHS. 
16 Coloured Plates, 10s. 6d. 

THE NATURALIST IN NORWAY. By the Rev. J. 
BowvEN, LL.D. 10s. 6d. 

NATURE-PRINTED FERNS. By H. C. Battpon and | 
Tuos. Moors, F.L.S. 10s. 6d. 

FORTHCOMING WORKS. 
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THE BIRDS OF SHERWOOD FOREST. By W. J. 
STERLAND. 

DOMESTIC BOTANY. By J. Smiru. 

THE YOUNG COLLECTOR’S HANDY BOOK OF BO- 
TANY. By the Rev. H. P. DunsTER. 

THE YOUNG COLLECTOR’S HANDY BOOK OF RE- 
CREATIVE SCIENCE. By the Rev. H. P. Dunster. 

MONOGRAPH OF ODONTOGLOSSUM. By Jamzs 
BATEMAN, Esq. Part V. 

FLORA VITIENSIS. - By Dr. Szrzmann. Part X. 

FLORA AUSTRALIENSIS. By G. Bunruam. Vol. V. 

LONDON : 

L. REEVE & CO., 5, HENRIETTA STREET, COVENT GARDEN. 

PRINTED BY TAYLOR AND CO., LITTLE QUEEN STREET, W.C. 
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