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" paper on the Rocks of the Malvern Hills 481
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xvi ‘ EXPLANATION OF THE PLATES,
T Prame Paee

Triassio. Fien-reMains, to illustrate Mr. E. T. Newton’s
.{ paper on Fishes from the Keuper of Warwick and Not-
UDEHAM tovirieeireriierene e criereerrreese e creerreens wee 837

XXTIL CHORDROSTEUS ACTPENSEROIDES, to illustrate Mr, J. W. Davis's
paper on that f088il .u...cveieeiuniieiiiriniieriiriiiiniininennn

XXIV CaroxiFERoUs Muromisostx, to illustrate Miss Donald’s
‘1 paper on those fossils........ccovveriirirrnneieiiiiiiesiniiniise . 617

Liassic Poryzoa, to illustrate Mr. E. A. Walford's paper on
XXV'{ tho8e fOBBIIE .uvverreraacrsaineisiriiniiiieirenerereessnneernnnsersenses

XXXV, | *vsmains OF HyperonaPEDON Gornon: and RuyNCiosAURUS
XX.XVII' ARrrIcEPS, to illustrate Prof. Huxley’s paper on the former
* L BPBEIOS eeeeiic i e 675

XXVII PEDICELLARIF OF PELANECIINDS, b0 illustrate Mr, T. T. Groom's
| paper on Pelancchinus corallinus ......couvvveveneineiiniiin..n. 703



ERRATA ET CORRIGENDA,

Pagos 40-68, passim, for “ Trig's Station ” read * Trigonometrical Station.
Page 519, Lsplanation of figure, for ** Fig. 1” read * Fig. 27

Page 520, Explanation of upper figure, for “ Fig. 2" reud “ Fig. 1.”

Page 520, Explanation of Fig. 3, for * Section” read ** Plan.”

Page 528, line 16, after * breadth ” add “of a large block of it.”

Page 542, line 2, for * Worcestershire ” read * Warwickshire.”






PROCEEDINGS

OF THE

GEOLOGICAL SOCIETY OF LONDON.

SESSION 1886-87.

) November 3, 1886.
" Prof. J. W. Jupp, F.R.8., President, in the Chair.
The List of Donations to the Library was read.
The following communications were read :—

1. “On the Skull and Dentition of a Triassic Saurian, Galesaurus
s, Ow.” By Sir Richard Owen, K.C.B., F.R.8,, F.G.8., &c.

2. “The Cetacca of the Suffolk Crag.” By R. Lydekker, Esq.,
B.A, F.G.8., &e.

3. “On a Jaw of Hyotheriwm from the Pliocene of India.” By
R. Lydekker, Esq., B.A., F.G.S,, &e.

The following specimens were exhibited :—

Cast of Galesaurus planiceps, Ow., exhibited by Dr. H. Wood-
ward, F.R.8., F.G.8,, in illustration of 8ir R. Owen’s paper.

Affortion of head of Galesaurus planiceps, Ow., from Kuisement-
fontein, Caledon-river District, Orange Free State.” Collected by
—— Hatting, Esq., and exhibited by Prof. T. Rupert Jones, F.R.8.,
F.G.8., on behalf of C. 8. Orpen, Esq., Smithfield, O.F.8. ,

Specimens of Cetacean Ear-bones from the Suffolk and Antwerp
Crags, and a portion of the Jaw of Hyotherium from the Pliocene of
India, exhibited by R. Lydekker, Esq., B.A., F.G.8,, in illustration
of his papers.

Map of the Mountain Region of British Honduras, scale 4 milli-
‘metres=1 mile, showing the Geological features of the riparian
districts, by C. H. Wilson, Esq., F.G.8,

VOL. a
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November 17, 1886.
Prof, J. W. Juon, F.R.S., President, in the Chair.
The List of Donations to the Library was read.

The Becretary announced that the following type specimens had
‘hoen bequeathed to the Society’s Museum by the late Caleb Evans,
Heg., F.G.8., viz. :— Palaocorystes glabra, H. Woodw. (Quart. Journ.
Grool. Sor. xxvii. p. 90), and Litoricola glabra, H. Woodw. (Quart.
Journ. Geol. Soc. xxix. p. 29), from the Lower Eocene of Ports-
wouth ; also two specimens of elytra of Beetles from the London
Clay of Peckham.

The following communications were read :—

1. A letter from the Lieutenant-Governor of the Falkland Islands,
communicated by H.M. Secretary of State for the Colonies :—

% Government House,
tanley, Falkland Islands,
8rd June, 1886.

« My Lorp,—1I regret to have to report that a slip of the peat-
bog at the back of the town of Stanley, similar to that which
occurred in November 1878 *, but about two hundred yards 1o the
westward of the scene of that accident, took place last night. A
stream of half-liquid peat, over a hundred yards in width, and 4 or
5 feet deep, flowed suddenly through the town into the harbour,
blocking up the streets, wrecking one or two houses in its path, and
surrounding others so as completely to imprison the inhabitants.
Fortunately, as the night was wet and stormy, almost everyone was
within doors, and the fow who were in the wrecked houses escaped
in time. One child was, unfortunately, smothered in the peat, whose
body has been recovered, but no other casualtics are known to have
occurred. An old man is, however, reported to be missing this
morning, and it is feared he may also have perished, as part of
his house is almost filled with peat. * * * * The glip was
caused, apparently, by the unusually heavy rains which have fallen
during the last few days, and which the drains constructed by
Mr. Bailey, the Surveyor, in 1878, proved insufficient to carry off.
Deeper and wider cuttings will now be made, and I trust that the
recurrence of any similar catastrophe may thus be prevented. Tho
town of Stanley is, however, from its situation and the mass of
peat-bog on the high ground behind it, always to some extent ex-
posed to danger of this nature in times of unusually heavy rainfall.

“I have &e.,

¢ (Signed A »
« The Bgft Hon. Earl Gramille K. gned)  Awmum Barxrx.
”

&e.
*; See Quart. Journ. Gieol. Soe. vol. xxxv. Proe. p. g6.
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2. «On the Drifts of the Vale of Clwyd, and their relation o the
ga.éeg and Cave-deposits.” By Prof. T. McKenny Hughes, M.A.,

The féllowing specimens were exhibited :—

" Tmplements and specimens from Drift-deposits, exhibited by
Prof. T. MKenny Hughes, M.A., ¥.G.8,, in illustration of his.

.‘paper. ' . ) : o o s
i+ Spesimens of Metamorphic Rocks from the Mslvern Hills,
‘bited by Frank Rutley, Esq., F.G8. .~ - @ o0

5 &emmem ens llnstrating Metamorphism in Lizard Ga
bited by J. J. H. Teal, Esq., M.A,, F.GB. .~ . :

December 1, 1886.
Prof. J. W. Juop, F.R.8., President, in the Chair.

Henry Howe Arnold-Bemrose, Esq., M.A., Lonsdale Place, Derby ;
Richard Assheton, Esq., B.A., Downham Hall, Clitheroe ; Francis.
Arthur Bather, Esq., B.A., Redhouse, Rochampton, 8.W.; Rev.
Joseph_Campbell, M.A., Parsonage, Glen Innes, New England,
N. 8. Wales; John Wesley Carr, Esq., B.A., University College,
Nottingham ; Thomas J. G. Fleming, Esq., Limavady, co. Derry,
Ireland ; Thomas Forster, Esq., Umaria Colliery, Umaria, India;
Edmund Johnstone Garwood, Esq., B.A., Villa Giuseppina, Caden~
abbia, Lago di Como, Ttaly ; George Samuel Griffiths, Esq., 22 Colling
Street West, Melbourne ; Dr. Frederick Henry Hatch, Ph.D., Aubry
Lodge, Wellesley Road, Gunnersbury, W.; Robert Tuthill Litton,
Esq., Market Street, Melbourne; Frederick William Martin, Esq.,
37 Charlotte Road, Edgbaston, Birmingham ; Richard D. Oldham,
Esq., A.R.S.M., Geological Survey of India, Calcutta; Forbes
Rickard, Esq., F.C.S., Ashcombe, Carlton Road, Putney, 8.W.;
Albert Charles Seward, Esq., B.A., St. John’s College, Cambridge ;
Herbert William Vinter, Esq., M.A., Wesleyan College, Truro,
Cornwall ; and Charles D. Walcott, Esq., U.S. Geological Survey,
;Z:;shington, D.C., U.8. America, were elected Fellows of the

iety. .

The List of Donations to the Library was read.

The Prrsrpext announced that he had received from Prof, Ulrich, -
of Dunedin, N.Z., the announcement of a very interesting discovery
which he had recently made. In the interior of the South Island
of New Zealand there exists a range of mountains, composed of
olivine-enstatite rocks, in places converted into serpentine. The
sand of the rivers flowing from these rocks contains metallic particles
which, on analysis, prove to be an alloy of nickel and ;ron in the
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proportion of two atoms of the former metal to one of the latter.
Similar particles have also been detected in the se}-pqnhnqs. This
alloy, though new as a native terrestrial product, is identical with
the substance of the Octibeha meteorite, which has been called
octibehite.  Prof. Ulrich has announced his intention of communi-
cating to the Society a paper dealing with the details of this
discovery—which is certainly one of the most interesting that
has been made since the recognition of the terrestrial origin of the
Ovifak irons,

The following communications were read :—

- 1. “On a new Genus of Madreporaria—Glyphastrea, with re-
-marks on the Morphology of Glyphasireea Forbesi, Edw. & H., sp.,
_from the Tertiaries of Maryland, U.8.” By Prof. P. Martin
. Duncan, M.B., F.R.8,, F.G.8., &e.

%9, «On the Metemorphic Rocks of the Malvern Hills.—Part 1.”.
»By ‘Frank Rutley, Esq., F.G.8., Lecturer on Mineralogy in the"
-Royal School of Mines. o .

8. % On Fossil Chilostomatous Bryozoa from New Zealand.” By
_Arthur Wm, Waters, Esq., F.G.8.

" The following specimens were exhibited :—

. Bpecimens of Metamorphic Rocks from the Malvern Hills, ex-

hibited by Frank Rutley, Esq., F.G.8., in illustration of his paper.
Fossil Corals, exhibited by Prof. P. M. Duncan, M.B., F.R.S,,

F.G.8,, in illustration of his paper. .

- A specimen and section of Great Corndon Laccolite from Shrop-

shire, showing junction of ‘he erupted rock with the overlying

Ladywell Schist, exhibited by C. J. Alford, Esq., F.G.8.

December 15, 1886.
Prof.«J.«W. Jupp, F.R.S., President, in the Chair,

John Usher, Esq., Wentworth Court, S8ydney, New South Wales,
and Joseph Tertius Wood, Esq., Shaw House, Rochdale, were
elected Fellows of the Society.
~The List of Donations to the Library was read.

‘ ‘l‘ha following communications were read :—

. 1,"% Notes on Nummulites elegans, Sow., and other English Num-
mulites” By Prof. T. Rupomnes’, FRA, FGa8, ©
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2, “On the Dentition and Affinities of the Selachian Genus
Ptychodus, Agassiz.” By A. Smith Woodward, Esq., F.G.8,

3. “On a Molar of a Pliocene type of Eguus from Nubia.” By
R. Lydekker, Esq., B.A., F.G.8. .

The following specimens were exhibited :—

Specimens of Nummulites, exhibited by Prof. T. Rupert Jones,
F.R.8.,, F.G.8,, in illustration of his paper.

Specimens, exhibited by Henry Willett, Esq., F.G.8., and Dr. H,
Woodward, F.R.8., F.G.8,, in illustration of the paper by A. Smith
‘Woodward, Esq., F.G.S.

Two molars of Equus, exhibited by R. Lydekker, Esq., F.G.8., in
illustration of his paper. : - ' :

_ January 12, 1887, ‘
Prof. J. W. Juop, F.R.8,, President, in the Chair.

Frederick Joseph Forfeitt, Esq., Medburn, near Elstree, Hert-
fordshire ; James Lemon, Esq., M.Inst.C.E., Lansdowne House,
Southampton, and Palace Chambers, Westminster ; Charles Samuel
Routh, Esq., 14 Southampton Street, Bloomsbury; and Thomas
Davies Whittington, Esq., B.A., 6 Norlands, East Dulwich Road,
S.E., were elected Fellows; Professor Josiah Dwight Whitney, of
Cambridge, Mass., U.8.A., a Foreign Member, and Professor A. de
Lapparent, of Paris, a Foreign Correspondent of the Society.

The List of Donations to the Library was read.

The PresroenT announced the sad loss which the Society had
sustained since the last Meeting by the death of Mr. John Arthur
Phillips, F.R.8., who had been for several years a valuable member
of the Council, and one of the Vice-Presidents of the Society.

The following communications were read :—
1. “The Ardtun Leaf-beds” By J. Starkie Gardner, Esq.,
F.G.8.,, F.L8.; with Notes by Grenville A. J. Cole, Esq., F.G.8.

2, “On the Echinoidea of the Cretaceous Strata of the Lower
Narbadd Region.” By Prof. P. Martin Duncan, M.B,, F.R.8,, F.G.8.

8. “ On certain Dinossurian Vertebre from the Cretaceous of India
and the Isle of Wight,” By R. Lydekker, Esq., B.A., F.G.8.

4. “Further Notes on the Results of some deep Borings in Kent.”
"By W. Whiteker, Esq., B.A., F.G.S, | o
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Do following specimens were exhibited :—
' Plant-remains, rock-specimens, and microscopic sections, exhibited
‘ by J. 8. Garduer, Esq., F.G.8., in illustration of his paper.
Echinoderms from the three Calcareous deposits of the Cretaceous
formation, Bdg Reries, exhibited by Prof. P. M. Duncan, M.B,,

F3B.H, F.G.8,, in illustration of his paper.
Specimens of cores, exhibited by W. Whitaker, Esq., B.A., F.G.8,,

in illustration of his paper.

January 26, 1887.
Prof. J. W. Juop, F.R.8., President, in the Chair.

Abreham Farrar, Esq., Jun., The Grange, Beech Grove, Harro-
gate, and Frederick Schute, Esq., 3 West Mount, Scarborough, were
eleoted Fellows of the Society.

The List of Donations to the Library was read.

The following communications were read : —

1. % On the Correlation of the Upper Jurassic Rocks of the Jura
with those of England.” By Thomas Roberts, Esq., M.A., F.G.8.

2, “The Physical History of the Bagshot Beds of the London
Basin.” By the Rev. A. Irving, B.Sc., B.A,, F.G.S.

The following specimens were exhibited :—

Specimens from the Bagshot Beds, and of combination analyses,
exhibited by the Rev. A. Irving, B.Sc., F.G.8., in illustration of his

paper.
Photographs of a Glacial Pot-hole, at Archibald, Pa., U.S.A.,
exhibited by Archibald Geikie, LL.D., F.R.8,, V.P.G.8,

February 9, 1887,

Prof. J. W. Juop, F.R.8., President, in the Chair.
_Samuel Farnfield, Esq., Eversley House, Guildford ; T i
Esq., B.A., Napier, New %ealand; and John Morison, M.D%og‘rliki
Btreet, 8t. Albans, were elected Fellows of the Society.

'ﬂaalut ,of‘ @onatioﬁa to the Library was read,
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The following communieations were read :—

1. % Evidenoe of (Hlacial Action in the Carboniferous and Hawkes-
%méysﬂeries, New South Wales.” By T. W. Edgworth David, Esq.,

2. “The Terraces of Rotomahana, New Zealand.” By Josiah
Martin, Esq., F.G.8.

. g S“ The Eruption of Mount Tarawera,” By Capt. F. W. Hutton,

The following specimens were exhibited :—

Specimens of glacially polished blocks, from the Carboniferous
glacial beds of New South Wales, and photographs of sections in
those deposits, exhibited by T. W. Edgworth David, Esq., F.G.8., in
illustration of his paper.

Faceted and striated boulders from the Olive Beds (Pretertiary)
of the Salt Range, Punjab, India, exhibited by W. T. Blanford,
LL.D., F.R.8., Sec.G.8.

Photographs of the Terraces of Rotomahana, exhibited by Josiah
Martin, Esq., F.G.8., in illustration of his paper.

Photographs and specimens of Volcanic materials with microscopic
soctions, exhibited by Capt. ¥. W. Hutton, F.G.8., in illustration of
his paper.

Maps, plans, and photographs with specimens of Volcanic dust,
&e., illustrating the eruption of Taraweras, exhibited by James
Hector, C.M.G., M.D., F.R.8., F.G.8.

Striated stone from the Upper Old Red Conglomerate, Pennine
Escarpmont near Melmerby, Cumberland, exhibited by J. G. Good-
child, Esq., F.G.S.
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ANNUAL GENERAL MEETING,

February 19, 1887.
Prof. J. W. Juop, F.R.S., President, in the Chair.

Reporr or THE CoUNCIL FOR 1886,

In presenting their Report for the year 1886, the Council of the
Geological Society have much pleasure in once more congratulating
the Fellows upon the prosperous state of the Society, although they
have not to announce any increase in the total number of Fellows.
But the Income of the Society has been larger and the Expenditure
less than in the year 1885, so that notwithstanding the Investment
of a sum of £250, the Balance in the Society’s favour shows a con-
siderable increase.

The number of Fellows elected during the year is 41, of whom 30
paid their fees before the end of the year, making with 16 previously
elected Fellows, who paid their fees in 1886, a total accession
during the year of 46 Fellows. Against this we have to set the
loss by death of 28 Fellows, and by resignation of 10 Fellows, while
10 Fellows were removed from the List for non-payment of their
contributions, making a total loss of 48 Fellows. There is thus an
actual decrease of 2 in the number of Fellows of the Society. Of the
28 Fellows deceased, 5 were Compounders, and 6 non-contributing
Fellows ; the number of contributing Fellows is increased by 2,
being now 833.

The total number of Fellows, Foreign Members and Foreign
Correspondents was 1425 at the end of the year 1885, and 1423 at
the close of 1886,

At the end of 1885 there was one vacancy in the List of Foreign
Members, and this was filled up in the course of 1886. During the
year, intelligence was received of the decease of one Foreign Mem-

-ber.  The List of Foreign Correspondents also showed one vacancy
at the end of 1885, and intelligence was received in 1886 of the
- deooase of another Foreign Correspondent. This loss, with the
filling up of the vacancy among the Foreign Members, caused .in all
8 vacanciesin the List of Foreign Correspondents, two of which were
- filled mp within the year. Thus at the close of the year 1886
~'there swas one vacancy in the list of Foreign Members, and one in
that of Foreign Correspondents, : : '
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The total Receipts on account of Income for the year 1886
were £2669, being £117 1s, 4d. more than the estimated Income
for the year. The total Expenditure, on the other hand, was only
£2278 14s. 3d., or £229 1s, 9d. less than the estimated Expenditure
for the year. The excess of the Income over the Expenditure of
the year was £390 5s. 9d.

A sum of £250 12s. 6d. having been expended in the purchase of
£250 reduced 3 per cent. stock, the balance at the disposal of the
Society at 31st December last amounted to £576 19s. 1d. As the
Council have every reason to believe that the expenditure of the
present year will be well within the estimates, they think it may be
advisable in the course of the coming summer to make use of a part
of the above balance for the execution of necessary repairs, painting,
&c., of the interior of the Society’s House.

The Council have to announce the completion of Vol. XLIL of
the ISIociety’s Quarterly Journal, and the commencement of Vol.
XLIIL

In consequence of the sudden death of the late Clerk, Mr, W. W.
Leighton, the Council were led to consider the organization of the
paid Officers of the Society, and they decided formally to combine
the office of Clerk with that of Assistant Secretary, giving him a
second Assistant, whose duties should be primarily those of a Clerk
in the Office, but with the proviso that he should assist in the work
of the Library when required to do so. After a careful consideration
of the testimonials of numerous applicants, the Council appointed
Mr. F. E. Brown to the vacant post, and the appointment was duly
confirmed by the Society at the Meeting of the 21st of April, 1886.

The Council have awarded the Wollaston Medal to J. Whitaker
Hulke, Esq., F.R.8., F.G.8,, in recognition of the importance to
Greological Science of his researches into the structure and affinities
of Fossil Reptilia, especially of the Dinosauria.

The Murchison Medal, with the sum of Ten Guineas from the
Fund, has been awarded to the Rev. P. B. Brodie, M.A., F.G8,,
as a mark of appreciation of his long-continued study of the
Stratigraphy of Central England, and of his important contributions
to the Science of Fossil Entomology.

The Lyell Medal, with the sum of Twenty-five Pounds from the
proceeds of the Fund, has been awarded to Samuel Allport, Esq.,
F.G.8,, in recognition of the admirable work done by him as one of
the pioneers of the science of Microscopic Petrology?

The Bigsby Medal has been awarded to Prof. Charles Lapworth,
LL.D., F.G.8,, as a testimony to the value of his palmontological
and stratigraphical researches, and particularly of the additions made
by him to our knowledge of the structure and distribution of Grap-
tolites, and of his investigation of the Lower Pal®ozoic and Archean

Rocks of Scotland.

The balance of the proceeds of the Wollaston Donation Fund has
been awarded to B. N. Peach, Esq., F.G.8., in token of appreciation
of his important contributions to the Palmontology and Geology of
Bcotland, and to aid him in future investigations.
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*'""The balance of the proceeds of the Murchison Geological Fund
“has been awarded to Robert Kidston, Esq., F.G.8., in recognition of
the value of his studies in Fossil Botany, and to aid him in further
prosecuting his researches into the structure and affinities of the
-plants found in the Carboniferous Rocks.
- Thebalance of the proceeds of the Lyell Geological Fund has been
‘awarded to the Rev. Osmond Fisher, Esq., M.A., F.G.8,,1n testimony
‘of appreciation of his contributions to the Physical History of the
Earth, and to various branches of Physical Geology, and to assist
him in continuing his studies of these and similar subjects.
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RxEPoRT OF THE LIBRARY AND MuseuM COMMITTIEE.
Library.

Since the last Anniversary Meeting a great number of valuable
additions have been made to the Library, both by donation and
by purchase.

As Donations the Library has received about 157 volumes of
geparately published works and Survey Reports, and about 321
separate impressions of ‘Memoirs and other Pamphlets, besides about
153 volumes and 78 detached parts of the publications of various
Societies. Besides these about 11 volumes of independent Periodicals,
presented chiefly by their respective Editors, and 11 volumes of
Newspapers of various kinds have been received. This will con-
stitute a total addition to the Society’s Library, by donation, of
about 350 volumes and 321 pamphlets.

A considerable number of Maps, Plans, and Charts have been
added to the Society’s collections by presentation, chiefly, as in
former years, from the Ordnance Survey of Great Britain, whose
donations amount to 457 sheets, large and small. From the French
Dépot de la Marine, 39 sheets have been received. The remainder,
consisting of 39 sheets, includes 6 sheets from the Geological Survey
of Saxony, 3 from that of Belgium, 6 from the TRoumanian Geological
Survey, and 2 from the Geological Survey of Norway, besides 12
sheets of Maps and Plans of Krakatau presented by the Netherlands
Government, a Geological Map of 7Zillah Behar, presented by Prof.
W. T. Thiselton Dyer, 2 copies (one colonred, one in black and
white) of a geological map of the ‘mountain region of British Honduras,
prepared and presented by ¢. H. Wilson, Esq., F.G.8., 6 sheets of &
geological map of Russian Turkestan by M. J. Mouschketoff, and &
geological map of the United States of North America, by C. H.
Hitcheock, Esq.

The total number of Maps, Plans, and Charts presented during
the year was 535.

The books and maps above referred to have been received from
158 personal Donors, the Editors or Publishers of 13 Periodicals, and
})7 ¥ Societies, Surveys, and other Public Bodies, making in all

onors.

By Purchase, on the recommendation of the Btanding Library
Committee, the Library has received the addition of 49 volumes of
Books, and of 61 parts (making sbout 20 volumes) of various
Periodicals, besides 33 parts of certain works published serially.
Of the Geological Survey Map of France, 7 sheets have been
obtained by purchase, besides 12 sheets of the smaller Geological
Map of France and the neighbouring districts, by MM. Vasseur and

MNavar.
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The sost of Books, Periodicals, and Maps purchased during the
year 1886 was £44 172 10d., end of Binding £66 13s. 4d., making &
total of £111 11s. 2d.
.- "With the view of rendering the Library more useful to the Fellows,
- it is now kept open on the days of the Society’s Meetings from 5 to
8 o’clock in the evening.

Al

Museum.

The Collections in the Museum remain in much the same con-
dition as at the date of the last Report of the Committee.

The additions during the year 1886 have not been numerous;
they consist of a collection of specimens presented by M. F. Cornet,
illustrating his paper on the Phosphatic Beds in the neighbourhood
of Mons ; of a collection of rock-specimens from Assouan, presented
by Bir J. . W. Dawson and Prof. Bonney ; and of 2 elytra of
Beetles from London Clay of Peckham, a specimen of Palwocorystes

labra, and one of Litoricola glabra from the Lower Eocene of
ortsmouth, bequeathed to the Society by the late Caleb Evans,
Esq., F.G.8.
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CoMPARATIVE STATEMENT oF THE NUMBER OF THE SOCIETY AT THE
OLOSE OF THE YRARS 1885 axp 1886.

Dec 31, 1885. Deo. 31, 1886
Compounders............ 312  ...... 314
Contributing Fellows.. .... 831 ... .. 833
Non-contributing Fellows . . 204 ...... 198
1347 1345
Foreign Members ........ 39 ...... 39
Foreign Correspondents. . . . 39 ...... 39
1425 1423

Oomparatwe Statement explanatory of the Alterations in the Number
Fellows, Foreign Members, and Foreign Correspondents at the
of the years 1885 and 1886,

Number of Compounders, Contributing and Non- 1847
contributing Fellows, December 31, 1885 .

Add Fellows clected during former year and paxd 16
IMIBBB ..ttt
Add Fellows elected and paid in 1886 ........ 30
1393
Deduct Compounders deceased .............. 5
Contributing Fellows deceased ........ 17
Non-contributing Fellows deceased .... 6
Contributing Fellows resigned ........ 10
Contributing Fellows removed ........ 10 i
1345

Number of Foreign Members, and Forelgn 78
Correspondents, December 31, 1885 .

Deduct Foreign Member doceased . 1
Foreign Correspondent deceased o1
Foreign Correspondent elected }* %

Foreign Member .....c....

Add Foreign Member elected .. ... secarensn
Foreign Correspondents clected ........

lomst] e
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Decrasep Feriows.

Compounders (5).
Auldjo, J., Esq. Romilly, Hon. E.
Cardwell, Viscount. Btorey, E., Esq.

Morris, Prof. J.

Resident and other Contributing Fellows (17).

Blount, W., Esq. Grote, A., Esq.
Bunbury, Sir C. J. F. Guthrie, Prof. F.
Busk, Prof. G. Holl, Dr. H. B.
Cumming, J., Esq. Milnes, W., Esq.
Dawson, J., Esq. Seyton, C. 8., Esq.
Downes, Rev. W. Smith, T. M., Esq.
Evans, C., Esq. Steele, Dr. J. D.
Enniskillen, Earl of. Whitehead, F. T., Esq.

Fergusson, Dr. J.

Non-contributing Fellows (6).

Adams, W., Esq. Harding, Lieut.-Col. W.

Carey, Sir P. Laurance, J., Esq.

Ellis, F. J., Esq. Richardson, J., Esq.
Foreiyn Member (1).

Abich, Dr. H.

Forcign Correspondent (1).
Guiscardi, Professor G.

Fellows Resigned (10).
Gmen W. A., Esq. Provis, E., Esq.
, Rev: F. Ramsay, A, Esq.
;‘WOhnaon, J., Esq. Randell, J. S Esq.
Kimball, Dr. J. P. Tarbotton, M, 0., Esq.

"Musson, E. C., Esq.. Thornburn, J., Esq.



ANNUAL BRPORS, . . 18

Fellows Removed (10).
Duigan, J., Esq. Parton, T., Esq.
Fisher, ‘H., Esq. Rogers, Dr. G.
Forster, R. C., Esq. Shakespear, Lieut.-Col. J. D.
Mason, J. W., Esq. Simpson-Baikie, E., Esq.
Méchin, Rev. E, ‘Woodhouse, Rev. T. E.

The following Personage was elected from the List of Foreign Cor-
respondents to fill a vacancy in the List of Foreign Members
during the year 1886.

Professor Gustav Tschermak of Vienna,

The following Personages were elected Foreign Correspondents during
the year 1886,

Professor J. Vilanova-y-Piera of Madrid.
Professor H. Rosenbusch of Heidelberg.

After the Reports had been read, it was resolved :—

That they be received and entered on the Minutes of the Meeting,
and that such parts of them as the Council shall think fit be printed
and distributed among the Fellows.

1t was afterwards resolved :—

That the thanks of the Society be given to Dr. John Evans
retiring from the office of Vice-President.

That the thanks of the Society be given to Dr. John Evans, Dr,
G. J. Hinde, John Hopkinson, Esq., and 'W. Topley, Esq., retiring
from the Couneil.

After the Balloting-glasses had been duly closed, and the Lists
examined by the Scrutineers, the following gentlemen were declared
to have been duly elected as the Officers and Council for the ensuing
year :— \
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OFFICERS,

PRESIDENT.
Prof. J. W. Judd, F.R.S.

VIOE-PRESEENTB.

:ﬁH Banerman, E

Prof. T. G, Bonn?y,DSc FRS.

'A. Geikie, LL.D., F.R.8.
- Henry Woodward, LL.D., F.R.8.

SECRETARIES,

'W. T. Blanford, LL.D., F.R.8.
'W. H. Hudleston, Esq., M.A,, F.R.S.

FOREIGN SECRETARY.
Warington W. Smyth, Esq., M.A., F.R.8.

TREASURER.
Prof. T. Wiltshire, M.A., F.L.S.

COUNCIL.

H. Bauerman, Esq.

'W. T. Blanford, LL.D., F.R.8.

Prof. T. G. Bonnéy, D% LL.D.
-F.R.S.

A, Cham rnowne, Esq., M.A.

Thomas Davies, Esq.

Prof, P, M. Duncan, M.B,, F.R.S.

LG&he,HDDF%%S

Henry Hicks, M.

Rev. Edwin Hﬂl MA.

W. E.Hndleeton Esq., MA, F.R.S.

Prof, T. McKenny Hughes.

1. W. Hulke, Esq., F.RS.

Prof. T. Rupert-Jones, F.R.8.

Prof. J. W. Judd, F.R.8.

R. Lydekker, Esq B.A.

J. E. Marr, Esq., MA.

E. Tulley Newton Esq.

Prof. H. G. beeley F.R.S.
W%nngton W. Smyth, Esq., M.A,;

J. J. H. Tesll, Esq., M.A.

Prof. T. Wlltshu'e, MA F.LS.
Rev. H. H. Winwood, MA
Henry Woodward, LL.D., F.R.S8, .
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LIST OF
THE FOREIGN MEMBERS

OF THE GEOLOGICAL SOCIETY OF LONDON, 1~ 1886,

Date of

Election.

1827. Dr. H. von Dechen, Bonn.

1848, James Hall, Esq., Albany, State of New York,
1850, Professor Batnhud Studer, Berne.

1851. Professor James D. Dana, New Haver, Connecticut,
1851. General G. von Helmersen, St, Petershury. (Deaomd.)
1853. Count Alexander von Keyserling, Raykiill, Russia,
1853, Professor L. G. de Koninck, Liége,

1856. Professor Robert Bunsen, For. Mem. R.S,, Heidelberg,
1857. Professor H. B. Geinitz, Dresden.

1869. Dr. Ferdinand Rimer, Breslau.

1860. Dr. H. Milne-Edwards, For. Mem. R.8., Parss. (Deceased.)
1864. M. Jules Desnoyers, Parts.

1866, Dr. Joseph Leidy, Philadelphia.

1867. Professor A. Daubrée, For. Mem. R.8., Paris,

1871. Dr. Franz Ritter von Hauer, Vienna.

1874. Professor Alphonse Favre, Geneva.

1874. Professor E. Hébert, Pars.

1874. Professor Albert Gaudry, Paris.

1875. Professor Fridolin Sandberger, Wiirzburg.

1875. Professor Theodor Kjerulf, Christiania.

1875. Professor F. August Quenstedt, Tubingen.

1876. TProfessor E. Beyrich, Berlin.

1877. Dr. Carl Wilhelm Giimbel, Munich,

1877. Dr. Eduard Suess, Vienna.

1879. Dr.F. V. Hayden, Washington.

1879, Major-General N. von Kokscharow, St. Petersburg,
1879. M. Jules Marcou, Cambridge, U. 8.

1879, Dr. J. J. 8. Steenstrup, For. Mem. R.S., Copenkagen.
1880. Professor Gustave Dewalque, Liége.

1880. Baron Adolf Erik Nordenskiold, Stockkolm,

1880. Professor Ferdinand Zirkel, Leipzig.

1882. Professor Sven Lovén, Stockkolm.

1882. Professor Ludwig Riitimeyer, Basle.

1883. Professor J. 8. Newberry, New York.

1888. Professor Otto Martin Torell, Stockiolm,

1884. Professor G. Capellini, Bologna.

1884. Professor A. L. O. Des Cloizeaux, For, Mem. R.S., Parss,
1884, Professor G. Men=ghini, Pisa.
1884, Professor J. Szabé, Pesth.

1885. Professor Jules Gosselet, Lille,
1888. Professor Gustavy Tschermak, Vienna.
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LIST OF
THE FOREIGN CORRESPONDENTS

OF THE GEOLOGICAL SOCIETY OF LONDON, 1~ 1886.

Date of
Election.

1868.
1868,
1868.
1864,
1868,
1808,
1806,
1873,
- 1878,
. 1874,
1874
1874.
1874.
1877.
1877.
1877.
1879.

Count A. G. Marschall, Vienna.

Professor Giuseppe Ponzi, Rome. (Deceased.)
Dr. F. Senft, Eisenach.

Dr. Charles Martins, Montpellier.

Professor J. P. Lesley, Philadelphia.
Professor Victor Raulin, Bordeauz,

Baron Achille de Zigno, Padua.

Herr Dionys Stur, Fianna.

Professor J. D. Whitney, Cambridge, U. 8.
Professor Igino Cocchi, Florence.

M. Gustave H. Ootteau, duzerre.
Professor G. Seguenza, Messina.

Dr. T. C. Winkler, Haarlem.

Professor George J. Brush, New Haven.
Professor E. Renevier, Lausanne.

Count Gaston de Saporta, Aiz-en- Provence.
Professor Pierre J. van Beneden, For.Mem. R.S., Louvain.
M. Edouard Dupont, Brussels.

Professor Gerhard Vom Rath, Bonn.

Dr. Emile Sauvage, Paris.

Professor Luigi Bellardi, Turin.

Professor Leo Lesquereux, Columbus.

Dr. Melchior Neumayr, Vienna.

M. Alphonse Renard, Brus-cls.

Professor E. D. Cope, Philadelphia.
Professor Louis Lartet, Toulouse.

Professor Alphonse Milne-Edwards, Parss.
M. Frangois Leopold Cornet, Mons.

Baron Ferdinand von Richthofen, Zeipzig.
Professor Karl Alfred Zittel, Munich.

Dr. Charles Barrois, Lille.

M. Alphonse Briart, Morlanwelz.

Professor Hermann Credner, Leipzig,
Baron O. von Ettingshausen, Gratz.

Dr. E. Mojsisovics von Mojsvar, Vienna.
M. F. Fouqué, Parts.

Professor G. Lindstrom, Stockholm.

Dr. A. G. Nathorst, Stockkolm.

Professor H. Rosenbusch, Heidelberg.
Professor J. Vilanova y Piers, Madrid, '
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AWARDS OF THE WOLLASTON MEDAL

UNDER THE CONDITIONS OF THE ‘‘ DONATION FUND”’

ESTABLISHED BY

WILLIAM HYDE WOLLASTON, M.D, BRS, F.GS, &o. -

V“To pramute researches concerning the mineral atmcﬁmof ﬁn‘
”‘:; and to enable the Council of the Geological Society to rewa
* individuals of any country by whom such resesrches my’" '

. made,”—“ such individual not being & Member of the Council.”

1881. Mr. William Smith,
18385. Dr. G. A. Mantell.
1836, M. Louis Agassiz.

Capt. T. P. Cautley.

{Dr. H. Falconer.

1838, Sir Richard Owen.
1889. Professor C. G. Ehrenberg.
1840. Professor A. H. Dumont.
1841. M. Adolphe T. Brongniart.
1842, Baron L. von Buch.
1843, | M- Elie de Beaumont.
M. P. A. Dufrénoy.
1844. Rev. W. D. Conybeare.
1845, DProfessor John Phillips,
1846, Mr. William Lonsdale.
1847, Dr. Ami Boué.
1848. Rev. Dr. W. Buckland.

1849, Professor Joseph Prestwich.

1850, Mr. William Hopkius.
1851. Rev. Prof. A. Sedgwick.
1852, Dr. W, H. Fitton.

3863, { M. lo Vicomto A. & Archiac

M. E. de Verneuil.
1854, Sir Richard Griffith,
1855. Sir H. T. De la Beche.
1866, Sir W. E. Logan,
'1857. M. Joachim Barrande.
Herr Hermann von Meyer.
188 { e Semen et
1859. Mr. Charles Darwin.

1860. Mr. Searles V. Wood.

1861, Professor Dr. H. G. Broml.
1862, Mr. R. A, C. Godwin-Austen,
1863. Professor Gustav Bischof,
1864. Sir R. I. Murchison.

1865. Dr. Thomas Davidson.
1866. Sir Charles Lyell.

1867. Mr. G. Poulett Scrope.
1868. Professor Carl F, Naumann
1869, Dr. H. C. Sorby.

1870. Professor G, P. Deshayes.
1871. Sir A, C. Ramssy.

1872. Professor J. . Dana.

1873. 8ir P. de M. Grey-Egerton,
1874, Professor Oswald Heer,
1875, Professor L. G. de XKoninck.
1876, Professor T. H. Huxley.
1877. Mr. Robert Mallet.

1878, Dr. Thomas Wright.

1879. Professor Bernhard Studer.
1880. Professor Auguste Daubrée.
1881. Professor P. Martin Duncan,
1882. Dr. Franz Ritter von Hauer,
1888. Dr. W. .. Blanford.

1834, Professor Albert Gaudry.
1886. Mr. George Busk,

1886. Professor A. L. O. Des

Cloizeaux.

1887. Mr. J. W.
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BALANCE OF THE PROCEEDS OF TIIE WOLLASTON
“ DONATION-FUND.”

1881, Mr. William Smith,

. 1888, Mr, William Lonsdale.
3884, M, Louis, iz,

, 4885, Dr, G, A. Mantell
m Profedsor G, P. Deshayes.
‘4688, Sir Richard Owen.

3880, Professor C. G. Ehrenberg.
. 1840, Mr. J. De Carle Sowerby.
1841. Professor Edward Forbes.
1842, Professor John Morris.
1848. Professor John Morris.
1844, Mr, William Lonsdale.
1845. Mr. (Geddes Bain.

1846, Mr. William Lonsdale.
1847. M. Alcide d’Orbigny.

1848, |

1849,
1850.
1861.
1852,
18568,
1854.
1855.
1858.

M. Alcide d'Orbigny.
Mr. William Lonsdale.
Professor John Morris.
M. Joachim Barrande.
Professor John Morris.

Dr. 8. P. Woodward.

Drs. G. and F. Sandberger.

Professor G. P. Deshayes,

1857. Dr. 8. P. Woodward.

1858, Mr, James Hall.

1858. Mr. Charles Peach.
Professor T. Rupert Jones,

1860. 4:Mr ‘W. K., Parker.

Cape-of-Good-Hope Fossils.

Professor L. G. de Koninck.

1861
1862.
1863,
1864.
1865.
1886,
1867.
1868.
1869.
1870.
1871.
1872.
1873.

1874.

1875.
1876.
1877.
1878.
1879.
1880.
1881.
1882,
1883.
1884,
1835.
1886,
1887.

Professor A. Daubrée.
Professor Oswald Heer.
Professor Ferdinand Senfi
Professor G. P. Deshayes.
Mr. J. W. Salter.

Dr. Henry Woodward,
Mr. W. H. Baily,

M. J. Borquet,

Mr. W. Carruthers.

M. Marie Rouault.

Mr. R. Etheridge.

Dr. James Croll.
Professor J. W, Judd.
Dr. Henri Nyst.

Mr. L. C. Miall.
Professor Giuseppe Seguenza.
Mzr. R. Etheridge, Jun.
Professor W. J. Sollas.
Mr. S. Allport.

Mr. Thomas Davies.

Dr. R. H. Traquair,

Dr. G. J. Hinde.

Mr. John Milne,

Mr. E. Tulley Newton.
Dr. Charles Callaway.
Mr. J. S, Gardner,

Mr. B. N. Peach.
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AWARDS OF THE MURCHISON MEDAL

AND OF THE

PROCEEDS OF “THE MURCHISON GEOLOGICAL FUND,”

ESTABLISHED UNDER THE WILL OF THE LATE

SIR RODERICK IMPEY MURCHISON, But'x' F.R.S8, F.G.8

“To be apphed in every consecutive yeaa- in such manmer ax the Oouncll '
- of the Society may déem most useful in advancing geological science, .
“ . whether by granting sums of money to travellers in pursuit of knaw-f;
' ‘ledge, to authors of memoirs, or to persons actunlly employed in sny .
" inquiries bearing upon the science of geology, or in rewerding any
such travellers, authors, or other persons, and the Medal to be given
to some person to whom such Council shall grant any sum of money
or recompense in respect of geological science.”

1878.
1878,
1874.
1874,
1874.
187s.
1875.
1876.
1876.
1877.

1877,

1878.
1878.

1879.

1879,

1880,

Mr, William Davies. Medal.

Professor Oswald Heer.
Dr. J. J. Bigsby. Medal.
Mr. Alfred Bell.
Professor Ralph Tate.

Mr. W. J. Henwood. Medal.

Professor H. G. Seeley.

Mr. A.R. C. Selwyn. Medal.

Dr. James Croll.
Rev. W. B. Clarke.
Professor J. F. Blake.
Dr. H. B. Geinitz. Medal.
Professor C. Lapworth.

Professor F. '\I‘Ooy. Medal,

Mr. J.'W. Kirkby.

Mr. R. Ethendge Medal.,

Medal.

1881.
1881.
1882,
1882.
1888.

1883.
1884,
1884.
1885.

1885.

1886.

1886.

1887,
1837,

Professor A.Geikie. Medal,

Mz, F. Rutley.

ProfessorJ.Gosselet. Medal,

Professor T. Rupert Jones.

Professor H. R. Goppert.
Medal,

Mr. John Young.

Dr. H. Woodward. Medal.

Mr. Martin Simpson.

Dr., Ferdinand Romer,
Medal.

Mr. Horace B. Woodward.

Mr. W. Whitaker. Medal,

Mr. Clement Reid.

Rev. P. B. Brodie.

Mr. Robert Kidston,

Medat.
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LAWARDS OF THE LYELL MEDAL

‘ h AND OF THE

PROCEEDS OF THE “LYELL GEOLOGICAL FUND,”

FETABLISHED UNDER THE WILL AND CODICIL OF THE LATE
SIR OHARLES LYELL, Bazr, F.R.S8., F.G.8

'I'he Medsl “to be given annually” (or from time to time) “as & mark of
honorary distinction as an expression on the part of the governing
body of the Society that the Medallist has deserved well of the
Science,”—¢not less than one third of the annual interest [of the
fund] to accompany the Medal, the remaining interest to be given in
one or more portions at the discretion of the Council for the encou~
ragement of Geology or of any of the allied sciences by which they
shall consider Geology to have been most materially advanced.”

e N R e

1876, Professor John  Morris. 1832, Dr. J. Lycett. Medal.
Medal, 1882, Rev. Norman Glass.

‘1877, Dr. James Hector. Medal.  1882. Professor C. Lapworth.

1877. Mr. W. Pengelly. 1883. Dr. W. B. Carpenter. Medal.

1878. Mr. Q. Busk, Medal. 1883. Mr. P. H. Carpenter.

-1878. Dr. W. Waagen.

" 1879. Professor Edmond Hébert.

Medal.

1879. Professor H. A. Nicholson.
.1879. Dr. Henry Woodward.
1880. Mr. John Evans. Medal.
.1880. Professor F. Quenstedt.
'1881. Sir J. W. Dawson, Medal.
1881. Dr. Anton Fritsch.

1881. Mr. G. R. Vine.

1883. M. E. Rigaux.

1884. Dr. Joseph Leidy. Medal.

1884 Professor Charles Lapworth,

1885. Professor H. G. Seeley.
Medal.

1885. Mr. A. J. Jukes-Browne.

1886. Mr. W. Pengelly. Medal.

1886. Mr. D. Mackintosh.

1887. Mr. S. Allport. Medal,

1887. Rev. Osmond Fisher.
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AWAEDS OF THE BIGSBY MEDAL
romn BY

D&J J. BIGSBY FR.B.,F.GS

".’fo be awn&ed bienmally “ag an acknowledgment of eminsnt atvices
" in any depsrtment of Geology, irrespective of the recemr’scwmry,
- hut he must not be older than 45 years at his last birthday, thus

probably not too old for further work, and ot too young to have done

much.”

1877. Professor O. C. Marsh, 1883. Dr. Henry Hicks.
1879, Professor E. D. Cope. 1885. Professor Alphonse Renard.
1881. Dr, C. Barrois. 1887. Professor Charles Lapworth.

AWARDS OF THE PROCEEDS OF THE BARLOW-
JAMESON. FUND,

ESTABLISHED UNDER THE WILL OF THE LATE
D=. H. C. BARLOW, F.G.S,

“The perpetual interest to be applied every two or three years, as may
be approved by the Council, to or for the advancement of Geological
Science,”

1880. Purchase of microscope. 1884. Dr. James Croll,
1881, Purchase of microscope lamps. 1884. Professor Leo Lesquereux.
1882. Baron O, von Ettingshausen, 1886, Dr, H. J. Johnston-Lavis.
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EstiMaTes for

INCOME EXPECTED.
‘ £ s d £ s 4
Due for Arrears of Annual Contributions ...... 140 0 O
‘Due for Arrears of Admission-fees ......0000.. 50 O 0

Estimated Ordinary Income for 1887 :—
Annual Contributions from Resident Fellows, and Non-

residents, 1859 t0 1881 ....0vvuvinreninrensinnes . 1400 0 O
Admission-fees .....viviiiiiiiiiiiisiiiiieens ... 189 0 O
Compositions ....ovvveivaeiienree reeeiesiaeane 168 0 O
Annual Contributions in advance ...... Cieseeees e 2100

Dividends on Consols and Reduced 8 per Cents. ......... . 237 0 0

Sale of Transactions, Library-catalogue, Orme-
rod’s Index, Hochstetter’s New Zcaland, and

List of Fellows ...ovvvvviiiiiiiennnnnies 56 00
Sale of Quarterly Journel, including Longman’s
BCCOMNE . vuvevrnvennnnsuonnsss seveees ... 190 0 0
Sale of Geological Map, including Stanford’s
account ......oeeeen. e, cerees 700
202 0 0
£2467 0 0

HHOMAS WILTSHIRE, Treas.



FINANOIAL REPORT. : 25

the Year 1887.
EXPENDITURE ESTIMATED.

£ s d £ s d
House Expenditure:
Taxes and Insurance 4310 O
(6.1 PR 22 0 0
Fuel ...oveevieriiieninnnnnn, e ereee e 3 00
Furniture and Repairs........... teveeenen P 15 0 0
House-repairs and Maintenance...... 15 0 0
Annunal Cleaning 20 0
Washing and Sundries.... 33 00
Tea at Meetings ' 16 00
194 10 O
Salaries and Wages:
Assistant Secretary ..........cccceieeriiniienennns 350 0 O
Assistants in Library, Office, and Museum ... 220 0 0
House Steward 0
Housemaid .......... 00
Errand Boy ...ccciiviiniiiiiiiniinioniienane, 0
Charwoman and Occasional Assistance......... 30 00
Attendants at Meetings 0
Accountant ........o.eceeveenens crveceersenierneces 0
810 6 0
Official Expenditure :
Stationery ....ccocecieeiiiiiiiierniiniiiieineane. 0
Miscellaneous Printing 0
Postages and other Expenses 0
— 112 0 0
Library cooovveviiinninne, Ceeiriieesaiesssieasesesss 180 0 O
Publications :
Quarterly Journal ....... ——enees P 90 0 O
, » Commission, Postage,
and Addressing .......... caseeneeqestinsons .
List of Fellows
Abstracts, inoluding Postage

Balance in favour of the Society .......... 47 4 0

£2497 0 O

VOL. XLIIX,
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Income and Expenditure during the

RECEIPTS.
£ s d £ s &
Balance in Bankers’ hands, 1 January 1886, 423 1 6
Balance in Clerk’s hands, 1 January 1886. 14 4 4
’ 437 510
Uampoaitiom....... ..... Ceatsetsatateane cee.s 210 0 O
Arrears of Admission-fees. . .euusye.... 100 16 0
Admission-fees, 1886 ................ 189 0
289 16 0
Arrears of Annual Contributions .................. 14516 0
Annual Contributions for 18886, viz. :
Resident Fellows ......... 1508 6 6
Non-Resident Fellows... 1515 0
: —_—1524 1 6
- Annual Contributions in advance .................. 48 6 0
Dividends on Consols ................ 202 19 8
’ Reduced 3 per Cents. ...... 3313 6
. 236 13 2
Taylor & Francis : Advertiscments in Journal, Vol. 41.. 4 4 6
Publications :
Sale of Journal, Vols. 1-41 . .106 7 8
» Vol. 42+ . .82 5 9
Sale of Library Oatalogue . ...210
Sale of Geological Map ..., . 151811
8ale of Ormerod’s Index................. ... 218 8
8ale of Hoohstetter's New Zealand ......... 012 0
Bale of List of Fellows .... .cccceverererrenes 0 26
209 6 6
Journal Subscriptions in Advance..... Cerrieieeeen 016 4
*Due from Messrs. Longman, in addition to the
above, on Journal, Vol. 41, &e...................... 64 11 11
Due from Stanford on account of Geological Map 1 00
65 11 11
£3106 5 10
b

We have compared this statement
with the Books and Accounts presented
to us, and find them to agree.

(Signed) L. FLETCHER,

L TATN TADTTAOANT )»Auditors.
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EX.PENDITUBE.
House Expenditure: £ s d
, Taxes ..... versregansesisessstssiasssnnsninssiennes 28 5 0
: Fxro-muuunbe sreeranssiines speelens g g .
Fuel ........................ wvevane 4 6 -
Furniture andEepam cessrsane 1512 11
Houso-repairs...cuuecirieeisionees 9 9 5
Annual Cleaning ....c.cccovseeeriens 1910 0.
Wuhmg and Bundries .......... 31 85
Tea at Meotings.......cviverarierriiernuiirrneens 150 0
. 210 11 0
Salaries and Wages :
Asgistant Secretary ............cccvereraeiencnns 350 0 O
Clerk, Representatwes of 1ate v..ueeiiieninnnes 18 0 0
Assistants in Library, Office, and Museum... 190 0 0
House Steward ........ccooverenrieiininennnnns . 106 0 0
Housemaid ...coceeiviiiieiiienieenieniinnian 40 0 0
Errand BOY ..cccvvevevirininnininniinnann, .. 40 6
Charwoman .......cccecoeveneennrenennans 23 8 6
Attendants at Meetings................ “w 7130
Accountant’s Fee ........ccccevrveiiinniicanins . 1010 O
790 14 ¢
Official Expenditure :
Stationery .....c..ccocivvieeienieniienns venreraees . 22 9 4
Miscellaneous Printing........ccccovvevenninnnns 26 4 0
Postages and other Expenses”......ccccccuuuees 101 15
’ 150 8 9
Library .....cvovieiveenniannan, tesessaranaans 111 11 2
Publications :
Geological Map .....ccceoeeunnnn
Journal, Vols. 1—41
" Vol. 42 .............e
,» Commission,
Postage. and Addressing. 89 510
_ 844 1911
List of Fellows......c...coveviivenae . 3312 6
Abstracts, including Postage 109156 0
: —_— 1015 9 4
Investment of £250 Reduced 3 per Cents.
At 100F L.t e W 25012 6
Balunce in Bankers’ hands, 31 Dec. 1886..563 16 10
Bulance in Clerk’s hands, 81 Dec. 1886 .. 13 2
576 19 1

£3106 5 10
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Kwizn or vie Worzasrow Mzpat.

prasenting the Wollaston Gold Medal to Mr. J, W, Huxxs,
the g?ﬁtmradd:mad him as follows :—

Xt is 4 very pleasant duty which I am called upon to perform in
presenting you with the Wollaston Medal, as a recognition of your
great sarvices to the study of Vertebrate Palmontology. A member
of that hionoured profession which has given to Geology—and espe-
cially to the biological side of our science—so many diligent and
sccurate students, you have succeeded, in spite of the labours and
anxieties incident to a very active career, devoted to the alleviation
of human suffering and the training of others for the same duties,
in finding time for very valuable researches among those wonderful
forms of Reptilian life which characterize the Mesozoic period.

. Your hardly-earned vacations have been spent in the search of fossil

bones among the mud-flats of Dorsetshire and the sandy cliffs of
the Isle of Wight; and in this way you have acquired an excep-
tional amount of knowledge concerning the exact geological horizons
and the mode of occurrence of the fossils you have so admirably de-
scribed. As by successive discoveries you have been able to add
new details to your restoration of the bony framework of Iguanodon
you must have experienced a joy akin to that of Creation! But
“though you are best known to the world by these osteological re-
searches, those who, like myself, have had the happiness of being
associated with you in the work of this Society, have discovered how
wide is the knowledge, how catholic the sympathy, and how keen
the interest with which you follow all the manifold developments of
our Science.

Mr. Huikg, in reply, said :—
Mr. PRESIDENT,— .

I cannot find words adequately to expross how highly I value the
distinction which the Council has this day, by your hands, conferred
upon me. The pleasure I experience in receiving it is in no small
degree increased by the words of approbation which have fallen
from your own lips. The Wollaston Medal is so truly great a
prize, and the grork I have done to merit it has appeared to me so
little in comparison with that accomplished by the long roll of illus-
trious men on whom in past time it has been bestowed, that I have
fancied that (as occurred to Sir Philip Egerton on a similar occasion)
in awarding it to myself the Council may also have dosired to mark
their ‘recognition of the labours of those who, whilst not devoting
the chief part of their time and energy to the culture of that branch
of Natural Science for the advancement of which our Society exists,

- yet endeavour in their leisure hours to do what in them lies to add
to our common stock of knowledge. To you, Sir, to the Council,
and to the Fellows, I tender my warmest thanks.
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Awarp or tur 'Worrasroy Doxarrox Fuoxp,

i oo

'In addition to your services to seience as an officer of the Geo-
logical Burvey of Scotland—and how important those servioes have
been every geologist in recent years has had an opportunity of-
judging—you have, in conjunction with your colleague and friend,
Mr. Horne, devoted your holidays to arduous labour in studying the
geology of the Orkneys and Shetlands. Both the glacial and the
-volcanic phenomena of those islands have been admirably elucidated
by your joint researches. But besides your work in the field you
have devoted much attention to paleontological investigations ; and
your discoveries concerning the nature of the Carboniferous Arach-
nids and their allies have justly excited very great interest. To
aid you in the prosecution of such studies the Proceeds of the Wol-
laston Donation Fund have been awarded to you, and I fecl sure that
one circumstance in connexion with this Fund will make the award
specially welcome to you. In the roll of names of those who have in
previous years received this distinetion, will be found one, honoured
alike by you and by us, that of your lamented father, Mr, Charles
Peach. .

Mr. Pracs, in reply, said :—
Mr. PRESIDENT,—

I desire to express my cordial thanks for the honour now econ-
ferred upon me. The pleasure derived from the pursuit of the
researches indicated by you has more than compensated for my
labour. It is, however, an additional gratification to me to know
that my investigations have been deemed worthy of recognition by
the Council of this Society.

AWARD oF THE MURcHISON MEDAL.

s

The PrestoExT next presented the Murchison Medal to the Rev.
P. B, Bropig, M.A., F.G.8., and addressed him as follows:—

Mr. Bropre,—

Never probably has an award of this Society been made to one
who can look back upon so long a record of faithful services to
Geology as yourself. It is now 54 years ago since you became a
Member of this Bociety, at a time. when the Founder of the Medal
which has now been awarded to you, occupied the Presidential Chair.
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At the date of your election the ¢ Principles of Geology’ had but
Just appeared, while Sedgwick and Murchison had not even com-
_menced their researches among the Palmozoic rocks of Western
Britain. A pupil of the great Cambridge professor and infected
with his enthusiasm, you soon began to contribute to various
scientific journals, our own among the number, and in 1845 your
valuable ¢ History of Fossil Insects —the first treatise of the kind
published in any language—made its appearance. A dwecller in the
- provinees, you have shown how the advancement of our Science may
best be promoted under those conditions; and in the field-clubs and
local societies which have done so much for the study of geology in
the West of England, whero your home lay, you bave long been a
prominent and very active worker. Your published papers on a
great variety of subjects amount to more than 50, and only last
year we were glad to welcome a fresh contribution from your pen,
and to hear your clear exposition of it, as you stood before us with
eye undimmed and with natural force unabated. The Coundil of
this Society have adjudged you to be a worthy recipient of the
Medal founded by their President of 1833,

Mr. BrobrE, in reply, said :—

Mr. PRESIDENT,—

I receive, Sir, this mark of the approbation of the Council with
very great pleasure and grateful thanks; and it was more gratify-
ing because it took me quite by surprise. After searching the rocks
for more than half a century, and having been a Fellow of this Society
for 53 years, it might be expected that I should have done more to
enlarge our knowledge of geology ; but of course my time was not
entirely at my own disposal in this respect, and I could therefore
only study Natural Science in the closet and the field during
hours of leisure. As s proof that I have not been altogether idle,
I have made during that time a large collection of fossils, number-
ing twenty-three thousand specimens, named and arranged, more or
less illustrating every formation in the British Isles. But of course
a mere collection of fossils, though having a certain value, is of
little worth without an accurate knowledge of the rocks and their
organic contents.

- The award of the Murchison Medal is especially agreeable to
me because I have had many pleasant and instructive days in
the field with that distinguished geologist; but I do not forget
that at Cambridge I was a pupil of the illustrious Sedgwick,
to whom I owe a lasting debt of gratitude for the kind help and
encouragement which that great and good professor was ever read
to give to any student anxious to learn. In after years, I can wi
pardonable pride speak of him as my friend. When I made

- some of my earlier discoveries of fossil insects and other organisms
in the Wealden Purbecks in the Vale of Wardour, I received a
letter from him in which he said, * you have made a good hit, go on



ANNIVERSARY MBETING-—MUROHISON GEOLOGICAL FUND,. - 33

and prosper ;”’ and this medal shows that I have so far done so. It
is now more than half a century since I was admitted a Fellow of
this Society, just before I went to college, and I know that some
hesitation, and very properly, was felt whether I should take up
geology to any good or useful purpose. But my kind proposer
Mr. Clift, the able Curator of the College of Surgeons, to whom I
was well known, and where I often went as a student, would not
give me up ; and this proof of the Society’s favour just received shows
that he was not altogether mistaken. \

In my younger days, when I resided in London, I was a regular
attendant at the meetings of this Society, then held in Somerset
House, where I was a humble but (I hope) not inattentive listener
to the papers read and the discussions which followed, and I recall
with pleasure the many intellectual combats between the geological
giants of those days. I regret that distance from London and the
higher duties of my profession prevent my attending our meetings
so often as I could wish ; but though now a septuagenarian, I am
thankful to say that I can still hammer the rocks, and that my zeal
and love for the noble science we all love so well has not abated ;
but I fear I shall not be able to do much more to elucidate their
history, though, if younger, this Medal would encourage me to make
still further efforts ; and my chicf regret is that, for reasons stated, I
have not been able to do more to deserve the honour which the
Society has kindly conferred upon me. I can only hope that the
Society will pardon me for saying so much about myself.

Awarp or THE MURcHIsON GEoLoGicAL Funp,

In handing the Balance of the Proceeds of the Murchison Geo-
logical Fund to Dr. Henry Woopwarp, F.R.S., for transmission to
Mr. Roserr Kinsron, F.G.8., the PRESIDENT said :—

Dr. WoopWARD,—

The Balance of the Murchison Fund has been awarded by the
Qouncil of the Geological Society to Mr. Kidston, to aid him in his
important investigations among the fossil plants of the Palmozoic
periods. Mr. Kidston’s great knowledge of the extensive literature
and the complicated synonymy of these forms is borne witness to
by the valuable catalogue which he has prepared under your super-
intendence, and which was issued only a few months ago by the
Trustees of the British Museum ; a large number of remarkable
memoirs have also shown his capacity for dealing with this difficult
and intricate subject. In seeking to extend our knowledge of the
earliest. forms of plant-life, Mr. Kidston seems determined to leave
no museum unvisited and no stone unturned, if perchance it should
be found to exhibit any traces of an ancient vegetation. 1 will ask
i VOL. XLII. ‘ d
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oi_to convey o Mr. Kidston, with this Award, the hope of the
“Gouneil that it may be of some assistance to him in enabling him
%o prosecute his researches.

- Dr. Woopwagb, in reply, said :—
Mr. PrEsipeENT,—

- It is with much pleasurc that I am permitted to act as Mr. Kid-
ston’s representative here this day, and to receive for him, at your
hands, the award of the Murchison Donation Fund. I am sure
M. Kidston would, had it been possible, have been present in person
to receive the award. He writes as follows :—

¢ T desire to express my thanks to the President and Council of
the Greological Society for the honour they have conferred upon me
in acknowledging my labours in Fossil Botany, an honour which I
beg to assure them I fully appreciate ; it is one which will act as a
stimulus in my future investigations in Vegetable- Palwontology.
My aim has always been most carefully to work out our paleozoic
flora, and in this spirit I hope to continue my labours, trusting that
the results may be of use to others.”

AWwARD oF THE LYELL MEDAL.

The Presmount then handed the Lyell Medal to Prof. T. G.
Bonney, D.Se., F.R.8., for transmission to Mr. SAMUEL ALLPORT,
F.G.S., and addressed him as follows —

Prof, BoNnNEY,—

It is to me an especially gratifying circumstance that it falls to
my lot to deliver into your hands for transmission to Mr. ALLPoRT
the Lyell Medal for the present year. Mr. Allport commenced the
microscopical study of rocks at a time when the workers in that
department of science were comparatively few, and when the road
he had to travel was encumbered with difficulties and stumbling-
blocks which have now been, to a large extent, removed by the
labours of many earnest and patient workers. It was at that time
my good fortune to know him, and to have frequent opportunities
of admiring the perseverance and energy with which he carried on
‘his researches. You have yourself from this Chair paid a warm
and well-merited tribute to the generosity with whick, at that time,

,’he was always ready to assist his fellow-workers. The establish-
.-faent of one very important principle will always be associated with
.M. Allport’s labours, namely, that the apparent differences betweemn
" he igneous rocks of widely different geological periods are, to a
. great extent; due to the changes which the constituent minerals of
" the older yock-masses have undergone since their original formation.



' ANNIVERSARY MERTING-—IYELL GEOLOGICAL ¥UND, ° 35

His classic papers on the Archeean rhyolites of .Shropshire and the
Carboniferous dolerites of various parts of this country furnish ghe
clearest evidence of the truth of this principle, and in several
thoughtful and logical essays he has very ably enforced it. On a
great variety of other questions connected with Petrology his re-
searches have added largely to our knowledge ; and the fine collec

tion of rock-sections now in the National Museum, which were made
by his own hands, bear striking testimony to his industry and skill.

Prof. BonnEy, in reply, expressed his regret that Mr. Allport was
unable to be present to receive this Medal from the hands of the
President, but said that he found some consolation in the fact that he
had thus an opportunity of most heartily endorsing what had been
said by the President as to the great value of Mr. Allport’s own
work, and of the kind assistance which he was always so ready to
afford to his fellow-labourers in the ficld of Petrology. Prof. Bonney
added that he should best thank the Society by reading to them a
letter received from Mr. Allport, in which that gentleman wrote as
follows :—

“Y much regret to inform you that I shall be unable to attend
the Anniversary Meeting of the Geological Society in consequence
of the very unsatisfactory state of my health. I venture, thercfore,
to request that you will kindly express to the Council my very
grateful sense of the honour they have conferred upon me by the
award of the Lyell Medal.

«Tt is, I assure you, most gratifying to me that the name of Sir
Charles Lycll should be associated with this award; for I have not
only ever regarded his character and scientific method with the
greatest admiration, but it is undoubtedly to the study of his works
that I am chiefly indebted for what little knowledge I possess of
the prineiples of geological science.”

AwaARp or THE LyYELL GEoLoeIcAL FunD,

The PrEsIpENT next presented the Balance of the Proceeds of the
Lyell Geological Fundtothe Rev. O. Fisuer,M.A., F.G.8., andsaid :—

Mr. FisaER,— *

The Council of the Geological Society has awarded to you the
balance of the Lyell Fund, in recognition of your great and long-
continued services to our science. Nearly forty years ago you com-
menced your well-known stratigraphical investigations among the
Newer Jurassics of Dorsetshire and the Older Tertiaries of the Isle
of Wight, your attention being subsequently directed to the Pliocene
and Post-Tertiary beds of East Anglia. At a very early period in
'your career a predilection for the great problems of Physical Geo-
logy began to manifest itself; and for dealing with s:;ch problems.
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your mathematical training gave you obvious advantages. In these
.resegrches, however, which have been recorded in a number of sepa-
“rat memoirs, worthily crowned by the publication six years ago of
..your ¢ Physics of the Earth’s Crust,” you have always maintained a
-just estimate of the proper sphere and necessary limitations of the
mathematical method' of treatment as applied to such problems.
Bpeaking of the processes you' have chosen to employ, you truly
“remark in the preface to your well-known work, * When it is re-
collected that, for the most part, we can assign only very hypothe-
tical values to our symbols, it would be affectation to seek close
results, which would, after all, have no greater value than those
- which claim to be only distant approximations.” In you we rejoice
to see that the geologist has not been altogether lost in the mathe-
matician, and that you have always keptin mind in your researches
the weakness no less than the strength of the mathematical method.

- Mr. FisEER, in reply, said :—
Mr. PresipENT,—

It is no small gratification to me that the Society, through its
Council, has expressed approbation of what I have done in the
favourite study of a long life. I commenced geologizing almost
before I can remember, when my uncle, the Rev. George Cookson,
taught me to collect fossils in the cliffs of my native village of
Osmington. My work in the field is now finished, and I geologize
in my arm-chair out of my inner consciousness, but still, I hope, to
some purpose. It appears to be rather these later attempts to un-
ravel some of the physical riddles of our science (although my
earlier observations in the field have not been forgotten) which have
been thus handsomely recognized ; and, indeed, for my own part
I think what I have done in applying mathematical methods to
these geological problems has been my most useful labour. Never-
theless I foel assured that my earlier work in the field has been of

‘much service to me ; for no one can pretend to grapple usefully with

the great problems of geology who has not personally studied the
actual phenomena. Itis in this respect that the greatest physicists
of theday fail to give us the decided assistance which they might do
had they a more accurate knowledge of the questions to be solved.

-We pass on the torch from hand to hand. Some of the ideas
which I have tried to work out were suggested by conversations

_with honoured friends long gone to their rest—Sedgwick, Hopkins,
. Miller, Phillips, and others. May I hope that when some one now
-young, in this assembly, receives a similar recognition of a similar
life’s work, he may think of me as an intermediate link connecting
him with those earlier workers ?—a link which, whatever may be its
Aintrinsio defects, and however inferior the metal, you have seen fit

‘b0 gild with the Balance out of the munificent legacy of the great
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vIn presenting the Bigsby Gold Medal to Prof. CuarLks LarworTH,
LL.D., F.G.8., the PrEspENT said :—

Professor LapworTH,—

The late Dr. Bigsby established a Medal to be awarded to one
“not too old for further work, and not too young to have done
much.” That you admirably comply with the latter qualification
every geologist knows ; but that your age could possibly fall below
the limit prescribed by the founder of this Medal, anyone not per-
sonally acquainted with you might be pardoned for doubting. In
studying the difficult, but, to geologists, very important group of the
Graptolites, in utilizing your knowledge of those remarkable fossils
for unravelling the stratigraphical problems presented by the con-
torted beds of the Scottish Borderland, and in applying the valuable
experience thus acquired to the far more difficult examples of involved
stratigraphy found in the county of Sutherland, you have exhibited
a happy blending of those powers of patient observation and of bold
generalization which are equally necessary for the man of science.
Those who know you best will feel the least doubt concerning those
¢ favours to come” in the shape of further work, the ¢lively sense”
of which constitutes the staple of our gratitude to you to-day.

Prof. Lapworrs, in reply, said :—
Mr. PRESIDENT,—

I am deeply sensible of the distinction which the Council of the
Geological Society have conferred upon me in awarding me the Bigsby
Medal; and I am grateful, indeed, for the generous words in which
you have referred to my geological work. If anything could add to
the gratification with which 1 accept this award, it is that I receive
it from the hands of one who, since the reading of my first paper
before this Society, has been a staunch friend and a sympathetic
adviser. I am afraid that the Members of this Society are a little
inclined to rate my geological labours somewhat higher than they
deserve, and I regard this Medal less as a reward for what I have
done in the past than as a stimulus and encouragement for the
tuture. The pursuit of original research has alWways appeared
to me to be the highest and most pleasurable of enjoyments—
and none the less pleasurable, as it has for years been associated in
my mind with the unfailing interest, sympathy, and friendship
accorded me by the Members of this Society. My leisure and means
for work of this kind are, however, but small ; but I am confident
that there is no need for me to assure the Society that such leisure
and powers as I possess will in the future be given to the service
of that science to which we are all devoted.
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','THE‘A.'NNIVERSARY ADDRESS OF THE PRESIDENT,
Professor J. W. Junp, F.R.8.

GENTLEMEN,

My next duty is the sad one of glancing over our muster-roll,
and taking note of the gaps left in our ranks by those who, since
-our last Anniversary, have fallen before the hand of death.

In the Right Honourable WiLrram Witroversy Cork, third EArL
“of ENNISKILLEN, wo have lost a link with the past. He was elected
8 Fellow of this Society so far back as the year 1828, and at the
- time of his death was with one cxception our oldest Fellow—that
exception being the truly Venerable Archdeacon Ihilpot, who was
elected in 1821, and who still survives as the ¢ father of the Society.’
Lord Cole, as he was called before the death of his father in 1840,
was born in 1807, and was educated at Harrow, and at Christchurch,
Oxford. At the University he came under the influence and teach-
ing of Buckland and Conybeare, and formed a friendship, which
became a life-long one, with the late Sir Philip Egerton. The two
friends determined to devote their attention to the collection and
-study of fossil fishes, and with this end in view they travelled to-
gether to Solenhofen, (Eningen, Monte Bolea, and other places,
- ‘where the traces of ancient ichthyic life might be sought for. Among
the stores of specimens thus patiently collected during many years,
both at home and abroad, Agassiz found ready to his hand the
- materials for his famous monographs. The Cole and Egerton Col-
~lections, now appropriately united, occupy one of the galleries of
our National Museum, forming the most suitable and enduring
-‘monument of the two friends, who were indeed * lovely and pleasant
- in their lives.”
. Lord Enniskillen served upon the Council of this Society on many
‘oocasions between the years 1832 and 1867. Of a singularly modest
-disposition, he did not contribute largely to the literature of science,
; -his only published memoir being a catalogue of the Agassizian types,
;_:m less than 154 in number, which existed in his collection ; ‘this
“memoir concludes With a characteristic invitation to 1chthyolog:sts to
-pome to Florence Court to study his collections.
In spite of his sad infirmity, a constantly increasing weakness of
“wwision, he found - pleasure to the last in the pursuit of his favonnte
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~ studies, passing away on the 21st November, 1886, in the 81st year
of his age. Until disabled by age and blindness, his tall form and
cheerful voice were among the most familiar to those who frequented
the Society’s apartments; and amid the older Fellows of this
Society, a large circle of friends look back with sadness when they
remember the hearty joviality, the warm friendship, and the un-
bounded hospitality which distingnished this ¢ fine old . English
gentleman,” .

Sir Caarces James Fox Bunsury, Bart., was the son of Sir Henry
Bunbury (one of the earlicst members of our Society, who contri-
buted a paper to the ¢ Transactions’ in 1822) by his first wife, who
was a niece of Charles James Fox. Charles Bunbury, who was
born at Messina in 1809, appears to have early imbibed a taste for
botanical studies, and after leaving Trinity College, Cambridge, he
at the end of 1837 accompanied his friend Sir George Napier to the
Cape of Good Hope, making during his year’s residence in that
colony a number of cxcursions into the interior in search of rare
plants. The results of these researches were published by Sir
William Hooker, in the ¢ London Journal of Botany; and in 1848
there appeared the ¢Journal of a Residence at the Cape of Good
Hope’ by Mr. Bunbury, with an Appendix by his friend Sir John
Herschel. After his return to England, Mr. Bunbury married,
in 1844, Frances, the second daughter of Mr. Leonard Horner, and
the sister of Lady Lyell. He still continued to devotesmuch time
to botanical pursuits, and took up very eagerly the study of fossil
plants. At one time he appears to have contemplated either the
‘bringing out of a new edition of Lindley and Hutton’s well-known
treatisc, or the preparation of a fresh work on something like the
same lines. Although this design was never carried out, a num=
ber of valuable papers on fossil plants, contributed by Mr. Bunbury
4o our own and other Journals, serve to show what qualifications he
possessed for such a task. As the describer of plants collected by
Lyell during his two visits to the United States, and as the constant
adviser of the author of ¢ The Principles of Geology ’ upon botanical
~questions, Sir Charles Bunbury will perhaps be best remembered by
geologists in the future. He accompanied Lyell to Madeira in 1853
and studied the botany of the island while his friend was occupied -
“with ‘ the geology. He at one time took an active part in the
management of the affairs of this Society, of which he was elected a.
Fellow in 1887; between 1846 and 1862 he frequently occupied &
~seat at the Council table, and from 1847 to 1853 was our Foreign '
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‘ﬂecretuy 8ir Charles Bunbury will always be recognized as one of
‘the ablest pioneers in the study of fossil plants.

. Mr. Georee Busk was born in the year 1807. Destined by his

" father, who resided in St. Petersburg, for the medical profession, he
‘early showed signs of those scientific tastes by which his after
© life was distinguished. On the completion of his medical education
he was appointed surgeon to the Seamen’s Hospital-ship ¢ Dread-
nought,” and after 25 years of useful labour he retired from that
post with the object of devoting himsclf entirely to scientific pursuits.
One of the first-fruits of the leisure thus secured was seen in his
¢ Catalogue of Polyzoa in the British Museum, which appeared in
1852-54,and his splendid monograph on the fossil Polyzoa of the Crag,.
published by the Palseeontographical Society in 1859. This work had
been originally undertaken by Jules Haime, and the materials for it
were found in the rich collections of Scarles Wood and Bowerbaunk.
In this work Mr. Busk showed the value of an exact and extensive
knowledge of recent forms to a palmontologist in explaining the
fossil representati-es of any group, for on all questions connected with
the anatomy anu physiology of the lowest division of the molluscan
series Mr. Busk was recognized by biologists as the highest authority.

In 1863, accompanied by scveral other English geologists, Mr.
Busk attended the Conference called together to discuss the question
of the age and authenticity of the human jaw found at Moulin
Quignon, and in this way his attention appears to have been directed
to a very important class of geological problems. In the following
year he proceeded to Gibraltar with Dr. Falconer, for the purpose
of investigating the fauna preserved in the bone-caves of that
‘place.

From this time we find Mr. Busk devoting much of his time and
attention to the study of the post-Tertiary Mammalia derived from
"bo‘nevcaves and similar situations. His papers on the relations of the-
extinet Bears to recent species are well known, and he also wrote
papers on Elephas, Hyena, and Rhinoceros. He gave his valuable
sssistance to Professor Prestwich in the study of the bones found in
the Brixham Cave, and to Colonel Lane Fox by describing the
bones found in the valley-deposits of Acton and Turnham Green.

**During the latter part of his life, Mr. Busk took much interest in
eﬁmologmal questions, and was an active member of the Anthro-
: poiomnal Institute.

. This is not the place for attemptmg to estimate the value of Mr.

 Busk's numerous contributions to Biological Science, or of his active:
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and useful career in connexion with the College of Surgeons and
other Medical Institutions. The judgment of his contemporaries
upon his work was manifested by his election in 1850 as a Fellow
of the Royal Society, and by his receiving a Royal Medal from that
Society in 1871; he also served as a Member of the Council and
Vice-President of the Royal Society, Of our own Society he was
elected a Fellow in 1859, and he twice served upon the Council ; in
1878 the Lyell Medal was awarded to him, and the year before his
death Mr. Busk received the “blue ribbon” of our Society in the
form of the Wollaston Medal. During the latter years of his life he
filled the office of Inspector of Medical Schools and Physiological
Laboratories, under the Cruelty to Animals Act. After a lingering
illness he passed away on the 10th of August, 1886, in his 80th year.

All who knew Mr. Busk will acknowledge the justice of the
following estimate of his character by his life-long friend Dr. Allman :
“ A single-minded, true-hearted man, a warm friend, and an able
and accomplished naturalist.”

In those of whom I have already spoken we ;' -e had to sigh
over the passing away of men whose strength had already been
quenched in the labour and sorrow of fourscore years; but in Jouw
ArTHUR PHILLIPS We have lost one of our most active members, fallen
untimely,—his work, as we fondly thought, still far fromfinished.

Mr. Phillips was born, in November 1822, at Polgooth, near St.
Austell, Cornwall, his family being connected with the important
tin-mine at that place, and it was in Cornwall that the days of his
early education were passed. When twenty years of age, the true
bent of his mind was indicated by his preparing for the Annual
Exhibition of the Cornwall Polytechnic Society a specimen of fine
lace delicately covered with a deposit of copper, by.the then new
process of electro—metallurgy, and for this he received the first
prize. On this occasion young Phillips would seem to have made
the acquaintance of Robert Were Fox, and for a Jtime to have
assisted him in making experiments upon the electncal condition
of mineral veins.

Feeling very strongly, however, the necessity of a thorough
scientific training, Mr, Phillips determined to go to Paris and study
at the Ecole des Mines, there being at that time no institution in
this country where a similar course of instruction could be obtained.
After passing through the curriculum of the celebrated French
school and receiving its diploma, Mr, Phillips obtained employment
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for a time in one of the largest French collieries, where he gained
 Gonsiderable experience in conducting mining operations.
.. ~On his return to England, Mr. Phillips was appointed Chemist to
;an Admiralty Commission, then engaged in making inquiries con-
~oerning the coals best suited for use in marine boilers, this
. commission being under the direction of Sir Henry de la Beche and
Dr. Lyon Playfair. The completion of this work set Mr. Phillips
‘free to establish a private chemical laboratory, and to enter upon
the profession of a consulting engineer in connexion with mining
and metallurgical operations. In this capacity he, during the next
‘twenty years of his life, enjoyed abundant opportunities for travel
and study—gathering vast stores of knowledge concerning the
" mode of occurrence of all kinds of mineral deposits in various parte
of North America, Europe, and Northern Africa. The fruits of his
wide experience on technological questions were given to the world
“in a number of papers published in the ¢ Chemical News,” the ¢ Philoso-
phical Magazine’ and other journals, but more cspecially in several
well-known treatises. In 1852 he wrote, for the ¢Encyclopedia
Metropolitana,” a ¢ Manual of Metallurgy,” which after passing
through three editions, gave place to the more ‘extended ¢ Elements of
Moetallurgy,” published in 1874, of which a seccond edition was being
prepared with the cooperation of our Vice-President, Mr. Bauermann,
at the time of the author’s death. Mr. Phillips had at an early date
also written instructions on (fold-mining, based on his extensive
experience in California and other countries, and in 1867 appeared
his very valuable treatise ¢ The Mining and Metallurgy of Gold and
Bilver” Mr. Phillips’s most important scientific work, however
was ¢ A Treatise on Ore Deposits,” which was published as recently
88 1884. In all of these. works, and especially the last, geologists
will find large stores of valuable information, arranged in a skilful
" manner ; and everywhere they must be struck with the rich fund
.of knowledge which was at the command of the accomplished and
widely-travelled author.
- Mr. Phillips had already passed the period of middle life before
“he found an opportunity of devoting himself to those valuable
‘petrographical researches with which his name will be chiefly
'ident:ﬁﬂd by geologists in the future. But he came to this work
‘with & mind stored with facts and observations gathered in his
{nnwons journeys, with the skill of a practical chemist and the
experience of an excellent mineralogist; and all these were com-
bined, in spite of his fifty years, with an almost boyish enthusiasm.
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“Yn 1872 he joined this Society, and at once perceiving the land of
‘promise lying open to the student of the microscopical structure of
rocks, he set to work to educate himself in making transparent
rock-sections. I well remember his ardour in these early days of
his work, and the glee with which he assured me that he had so far
perfected his arrangements for rock-slicing and grinding that he
was ready to supply me, if I needed them, with soctions * as large
as slices of bread and butter ”!

The fruits of this devotion of his well-earned leisure to original
research were soon seen in the valuable series of papers on the
rocks of his native county, published by Mr. Phillips between 1875
and 1878, Taking as the basis of his studies the field-observations
of De la Beche, for whose work he always felt and expressed the
greatest admiration, ho prepared a series of very remarkable
monographs, dealing eospecially with the very heterogeneous group
of rocks that had been called * Grecnstones,” which he clearly
showed to include materials of very different origin.

Mr. Phillips was by no means the man to think that the
microscope—valuable as he proved it to be in his studies—ought to
supplant all other methods of research; on the contrary, he seems
to have becn always on his guard against permitting a very useful
servant, as the microscope undoubtedly is, to become a despotic
master. Every one who reads his memoirs must be impressed ulike
by his many-sidedness and his industry. 1In his papers on the
Cornish rocks were included the results of over sixty complete
chemical analyses, which he performed in his own laboratory ; he
made many hundreds of slices of the rocks, cutting them in various
directions as best suited his purpose, and he visited and revisited
tho localities till he had satisficd himself, beyond possibility of doubt,
of the correctness of his ficld-observations.

In one respect, perhaps, Mr. Phillips scarcely did himself full
Justice. Among the laborious and conscientious details of his obser-
vations many very valuable generalizations may be found buried
which well deserved to be brought out into greater prominence.
His observations upon the paramorphic change of augite into horn-
blende, and the various ways in which this change takes place, his
recognition of the fact that massive augitic rocks are converted into
hornblende-schists, his demonstration that many of the liquid-
cavities found in quartz and other minerals are of secondary origin,
these were all announced and their suggestiveness fully. appre-
ciated by this careful and honest worker. His researches among
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- the Cornish rocks, though the principal, were by no means his only
- ones. A very thoughtful and suggestive essay on “The Physical
' Hlstory of Grits and Sandstones,” and another on ¢ Enclosures in
" Granite,” in which he admirably investigates the nature and origin
" of the different varieties of these well-known phenomena, must be
still “vesh in the mind of every one present.

" Mr. Phillips was elected a Fellow of the Royal Society in 1881.
He died suddenly, from an affection of the heart, on the 4th January,
1887, and was buried at St. Mewan’s, Cornwall,

His sturdy integrity of character, combined with great knowledge
of the world, made Mr. Phillips an invaluable member of the
Council of this Society; and during the last two years he worthily
filled the office of Vice-President. His generosity in communicating
his results to fellow-workers and in aiding them out of his vast
stores of knowledge are familiar to all of us. Those who know the
amount of time and labour involved in making accurate analyses of
rocks and minerals can best appreciate the readiness with which he
ab all times offered to undertake this task for his friends. Although
I know that many around me must cherish similar recollections of
the kindness of heart which distinguished our late colleague, I
cannot forbear referring to my own personal experience of it. His
early association with Sir Henry De la Beche secured for the Royal
Bchool of Mines (the child of Do la Beche’s old age) the warmest
sympathy of Mr, Phillips; he had felt the want of such a school in
his own youth, and he gladly sent his only son to be educated there.
Both my predecessor, Professor Ramsay, and myself have had many
proofs of this kindly interest; and any particularly instructive
_specimen or section was to the last brought and presented with the

" kindly intimation “ You will find it of some use in teaching your

. young men”! It will be long, indeed, before we forget the tact
amd courtesy, the soundness of judgment, and the warmth of heart
which ever distinguished our departed friend.

- In Mr. Henry Micuaer JrNEiNs we regret the loss of one to
whoso great literary abilities, business habits, and marvellous energy
our Society has in the past been greatly indebted. Born near Llan-

-daff, on the 30th of June, 1841, Mr. Jenkins had the misfortune to
Jose.his father in infancy, and was compelled to enter very early
‘upon the stern battle of life—and this in spite of an asthmatical
-affection which, early developing itself, compelled him, while still a
“1ad, to take a voyage to the West Coast of Africa. His great capa-
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city for business had already manifested itself when, in 1861, he
fortunately attracted the attention of Professor T. Rupert Jones,
then our Assistant-Secretary and Editor; and, upon his recommen-
dation, young Jenkins was appointed, in the first place a temporary
and afterwards a permanent assistant in the library and museum.
So diligently did he devote himself to the study of various branches
of science, by attending the classes at King’s College during his
leisure hours, and so rapidly did he acquire a knowledge of foreign
languages and skill in literary work, that, when Professor Rupert
Jones retired in 1862, Mr. Jenkins, though at that time only 21
years of age, was appointed by the Council to the responsible post
of Assistant-Secretary and Editor. Very admirably did he justify
the confidence thus placed in him, and for six years he served the
Society with conspicuous ability, not only editing the Journal, but,
during a part of the time, managing with great skill the financial
affairs of the Society. )

It was during this time that Mr. Jeunkins began to devote his
attention to the study of the Tertiary and Recent Mollusca, and he
contributed papers on this and other subjects to our Journal, to the
¢ Quarterly Journal of Science,’ to the ¢ Geological Magazine,’ and to
other periodicals, many of these papers being of the highest promise.
‘With Professor P. M. Duncan, F.R.S., he was associated in the
study of the remarkable fossil known as Paleocoryne, the description
of which was published by the two authors in the ¢ Philosophical
Transactions’ for 1869.

So greatly did the energy and ability of Mr. Jenkins impress all
those with whom he came in contact, that at the end of 1868 he
was selected for the important and responsible post of Secretary to
the Royal Agricultural Society of England, and editor of that
Society’s journal. Into the duties connected with this new sphere
of labour, where his great power of organization and literary facility
found such ample scope, he threw himself with characteristic energy ;
but to these new fields of labour we must not follow him. I cannot,
however, forbear quoting the appreciative remarks of one of our own
Fellows, Professor Fream, concerning the manner in which Mr.
Jenkins made his geological knowledge and experience of service to
him in his new career as an agriculturist :—

“As might be expected, the fruits of his early secientific expe-
rience are discernible in many of his papers. Particularly is this
the case in his clear and acourate descriptions of the geological
features of the districts of the farms he reported upon in 1869, of
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‘the prize-farm district around Oxford in 1870, of the geology. of
- ‘Belgium, and of Sweden and Norway. In his report upon Denmark
-he pointed out how each of the geological formations in that country
is characterized by a distinctive system of agriculture.”

Mr, Jenkins was elected a Fellow of this Society in 1863, and, in
spite of ever multiplying and distracting occupations, he always
took the warmest interest in our affairs. To the trying disease
against which he had struggled so manfully, he at last fell a victim,
passing away last Christmas eve at the early age of 45. Few men
‘have accomplished so much work in so short a time and under such

~ adverse conditions. At his open grave the prince who presided over
the great Society which he served so faithfully, and the farmers and
peasants whose interests he had spent so large a share of his life in
promoting, were alike represented : but among those who mourned
his loss there were nmone who felt it more keenly than his early
friends and fellow-workers of the Geological Society.

Dr. Harvey Buomanan Horr was born at Worcester on the 28th
of September, 1820, and received his ecarly education in that town
and at Birmingham. When only 17 years of age he met Sir Henry
De la Beche, whom he accompanicd for six months while engaged
in his important studies of the geology of Cornwall and Devon. De
la Beche seems to have formed such a high opinion of the abilities
of the young geologist that he recommended him to the notice of
Professor Rogers, and the result was that young Holl found employ-
ment for three years on the Geological Survey of Pennsylvania,
afterwards travelling for a year in the United States on his own
account. From the pupil of such musters as De la Beche and
Rogers good services to geological science might be looked for; nor
was the expectation disappointed. After returning to England and
‘taking his medical degrec, Dr. Holl accompanied the British Army
1o the Crimea, remaining there till the end of the campaign. For
some time after his return he practised his profession in London ;
but in 1862she retired to Malvern, and in the same year became a
Fellow of this Society. It was then that he found time for the
-oarrying out of his valuable studies on the geology of the Malvern
" Hills. In opposition to Murchison’s views, he maintained the non-
intrusive character and the Archwan age of these rocks, constituting
_himself a pioneer in the study of those isolated portions of the pre-
Cambrian floor of Britain which have been uncovered by denudation,
and ‘which, during recent years, have attracted so large a share of
‘the attention of geologists: -
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~ Other important papers on stratigraphical geology which he contri-
buted to our Journal were those on the correlation of the several sub-
Jivisions of the Inferior Oolite in the Middle and South of England,
and on the older rocks of South Devon and Cornwall. He also
published a number of papers on fossil sponges and Entomostraca,
the latter with the cooperation of Professor T. Rupert Jones,

‘When ill-health prevented him from continuing his work among
he Field-Clubs of the west of England; of which he had so long
been a most active member, he retired to his native town, still with
microscope and poncil carrying on his labours among the minute
fossils which he had studied with such loving caro.

Dr. Holl succumbed to the effects of heart-disease on September
11th, 1886, and in him we have to mourn the loss of one who has
greatly contributed to the advanco of geological knowledge in a
number of widely different ficlds.

In Mr. Cares Evans we have lost another of those hard-working
amateurs to whose exertions the advance of geological science has
heen so largely due. He was born in July 1831, and educated at
University College School. He lost his father while still young, and
after being educated as a solicitor, received in the year 1852 an
appointment in the Chancery Pay Office, which he retained till 1882,
when compelled to retire through ill-health. Mr. Evans was a
remarkable example of what can be accomplished by an ardent
gtudent of Nature, even when his lot in life happens to be cast in
the heart of this human wilderness of London. Having taken up
the study of geology in 1855, he found among the excavations for
the new sewers in this city, and in unfinished cuttings of railways
leading from it, abundant opportunities for the collection and study
of fossils, supplementing this work by researches carried on at the
weaside during his vacations. In this way he accumulated a large
and valuable collection, some important type specimens from which
were bequeathed by him to this Society. He took a very active
part in the work of that very useful body the Geologists’ Association,
of which he was one of the earliest members, and to its Proceedings
nearly all his papers were communicated. His most notable con-
tribution to geological literature was the well-known paper “On
some sections of Chalk between Croydon and Oxtead, with Obser-
vations on the Classification of the Chalk,” in which there was made
the first attempt in this country to base a classification of the beds
of the Chalk upon palwontological data. This memoir, which
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" essayed to do for England what Prof. Hébert did for France, has
formed the basis of much excellent work since accomplished by
M. Barrois, Mr. Jukes-Browne, and other geologists. With this
important question of the classification of the Chalk strata Mr. Evans’s
name will ever be honourably associated, giving him as it does an
undisputed claim to a niche in our Geological Temple of Fame.
Happy to the end in the study of Nature, to which he devoted his
last years of physical weakness and decline, he passed away in his
home at Hampstead on the 16th September, 1886.

From a remote Devonshire rectory we have received two papers,
short but full of promise, from the pen of the Rev. WrLLram Dowxgs.
These papers showed that the Society had secured, by his elcction in
1872, the aid of an able student of the very interesting Cretaceous
rocks of the West of England, and one who had exceptional oppor-
tunities for their detailed investigation. We have, alas! to rccord
his death on the 12th October, 1886, at the age of 48.

Professor FrepErIck Gurniig, F.R.S., the eminent physicist, who
died on the 21st October, 1886, had been for some years a Fellow of
this Socicty. Some of his researches upon physical questions,
especially those bearing upon the continuity between the states of
solution and fusion, have an important bearing on geological
problems, and these their author clearly saw and forcibly pointed
out. Born in London in 1833, Dr. Guthrie was educated at Uni-
versity College School and University College, receiving a further
chemical training in the Universities of Marburg and Heidelberg.
Acting first as demonstrator to Dr. Frankland at Manchester, and then
to 8ir Lyon Playfair at Edinburgh, he became Professor of Physics
at Mauritius ; afterwards, succeeding Dr. Tyndall, he obtained the
appointment which he so worthily filled at the time of his death,
that of Professor of Physics in the Normal School of Science and
Royal School of Mines. His death at the early age of 52, which
resulted from a morbid growth in the throat, has deprived science of
.an enthusiastic and ingenious student, and his colleagues of & much-
loved friend and coadjutor. One of these, who knew him well, has
aptly compared his whimsical admixture of simplicity and wisdom,
of kindliness with pungent but never caustic humour, to the
immortal character of Uncle Toby.

In Mr. ArTEUR GROTE We have lost one of those valuable members
who, after long service in our Indian Empire, return with wide
knowledge and ripe experience, ready to be placed at the service of
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the scientific societies of their native land. Mr. Grote, who was a
younger brother of the historian, was born on the 26th November,
1814, at Beckenham in Kent ; from 1833 to 1868 he was a member
of the Indian Civil Service, at the end of his career occupying one
of the highest administrative posts in the Bengal Presidency. He
joined this Society in 1846, and after his retirement from official
life found satisfaction for his scientific tastes and sympathies in
attending the meetings and assisting in the administration of the
affairs of the Royal Asiatic, the Zoological, and the Linnean Societies,
as well as of our own. A man of charming manner and most amiable
character, his presence will be missed by a large circle of scientific
friends.

From our Foreign list we have been compelled to erase the
honoured names of Abich, Guiscardi, and Cornet.

Dr. Hermany Anice was born in Berlin, 11th December, 1808.
He first became known to the scientific world by his careful chemical
analyses of the spinels and other minerals; but he afterwards
devoted his attention to the study of volcanic phenomena, and in
this connexion his investigations on the chemical composition of the
gases of fumaroles and of the deposits which are found on the sides
of voleanic vents are of especial value. He was a warm advocate
of Von Buch’s theory of ¢ Erhebungscratere,” and though few
geologists at the present time will be found rcady to accept his
arguments on this subject, every one must admire the careful
observations on the structure of volcanoes which he brought together
in several well-known works. In 1837 appeared his ¢ Vues
Tllustratives de Phénoménes Géologiques observés sur le Vésuve ct
PEtna pendant les Anndes 1833 et 1834,” and in 1841 his ¢ Geolo-
gische Beobachtungen iiber die Natur und den Zusammenhang der
vulkanischen Bildungen.’ Having been appointed Professor of
Mineralogy at Dorpat, Abich’s attention was directed to the study
of the geology and mineralogy of different parts of the vast Russian
Empire. He subsequontly removed to Tiflis, and from that time his
studies were chiefly devoted to the elucidation of the geological
structure of the Caucasus and surrounding districts. So long ago
as 1857 he was elected o Foreign Member of this Society. The last
few years of his life were spent at Vienna, where he was engaged
in embodying the results of his numerous researches in a great
monograph entitled ¢ Geologische Forschungen in den kaukasischen
Liindern,” of which one part only has as yet appeared. He passed
~away on July 1st, 1886, in his 80th year.

VOL, XLIII, e
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Guermruo Gumsoarnt, who was born in Naples in March 1821,
reducated for the profession of an architect. When he was 24
years of age, however, the meeting of a Scientific Congress at
aples, ‘which he attended in order to learn something about
d ng-matenals seems to have directed his attention to the
o8t attaching to geological studies. Entering the class of the
h mineralogist Professor Scacchi in the University of Naples,
rdi goon became the most distinguished of his pupils. The
< vevolution of 1848 found the young geologist in the ranks of the
“army which endeavoured to overthrow the Bourbon dymasty in
‘Naples ; but on the failure of that attempt, he retired to a private
life of intense study for the next twelve years. The victory of the
national cause, to which he was so greatly attached, came at last,
however, and he was then in 1860 appointed Professor of Geology
in the University of Naples, a post which he retained till the time
of his death. Professor Guiscardi was a man of vory wide culture
and extensive knowledge, as was shown by his paleontological
papers on the genera Nerita and Aturie, on the family of the
Rudistes, and those on the fossils found in blocks ejected from
Vesuvius, by his petrographical papers on the rocks of Vesuvius and
the Phlegrean fields, and by his chemical researches on the gases
escaping from volcanic vents. He was elected a Forcign Corre-
spondent of this Society in 1879. Many of our members can bear
testimony to the cordiality with which foreign students of hisscience:
were always welcomed at Naples by our estcemed Correspondent,
who ever showed himself ready {o assist them in their researches;
I can myself never forget the kindness which I received from one
with whom I contracted a warm friendship. For some years past an
affection of the eyes had caused him much suffering and anxiety, and
he died al Naples on the 11th December, 1885, at the age of 64,

Lzororp Corner was born at Givry in Belgium on the
21st February, 1834. At the age of 16 he entered as a student the
“ Ecole des Mines ” of Hainault, and, obtaining his diploma in 1853,
became a mining engincer. For somo years he was engaged in the
direction of the operations of several coal-mines, and in this capacity
he introduced two notable improvements into the working of the
Belgian collieries, namely the employment of compressed air as a
motive power, and the use of the endless chain for transport
purposes. Forming the acquaintance of another mining engineer,

‘M. A. Briart, now an esteemed Foreign Correspondent of this Society,
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M. Cornet entered with him into a scientific partnership, and from
this time forth all the valuable geological researches which they
carried on were published under their joint names. In 1865 they
announced the discovery of an older series of Eocene strata than
had hitherto been recognized, and in subsequent papers the strati-
graphy and paleontology of these most ancient- members of the
Tertiary series and of the underlying Cretaceous rocks were carefully
elaborated. These papers were, however, interspersed with others
bearing upon anthropological questions and on the -Carboniferous
strata of Belgium. During the later years of his life M. Cornet was
engaged in developing the remarkable industry which had arisen in
Mons through the working of the phosphate beds of the Chalk, In
1883 he was elected one of our Foreign Correspondents, and only
last year he contributed to our Journal a very valuable paper
describing the Cretaceous strata of Mons which contain the remark-
able deposits of phosphate of lime. Little did we think at the time
that this was the last communication which would come from his
hands, but in January last we received the sad news of his death at

the age of 53.

The Report of tho Council indicates a very flourishing condition
of our affairs—both in respect to the number of our Fellows and the
state of our finances; but I nced scarcely romind you that,
gratifying as these circumstances are, the true index of the well-
being of our Society is to be found in the amount and importance
of the original work done by its members, as shown by the contents
of our annual volume. During the past year the number of papers
gubmittcd to the Society has been at least as large as in any
previous year, and I am persuaded that when tried by the test of
time there will be found to be no falling off in their scientific value.

In a year when so much attention has been directed to our
Colonial and Indian possessions, and when we have had the pleasure
of greeting in this room some of our most active members, who are
citizens of the Greater Britain boyond the seas, it is not surprising that
communications bearing on tho geology of these British ¢ outliers ”
have been as numerous and valuable as they were welcome.

The Societies which occupy common ground with ourselves—our
valued auxiliaries the Palmontographical Society, the Mineralogical
Society, and the Geologists’ Association—have well kept pace in
the ever-forward movements of the past year; the numerous
provincial Geological Societies and Field-clubs have all aided in

e2
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oweliing the strength of the advanoe; while the ¢ Geological Magazine,’

'Wppeating at shorter intervals than our own Journal, has satisfied

|41 the requirements of the light skirmishers of our army.

. The two great state-supported institutions to which Geologists

; always look for aid in their work have not been wanting in effort

* gince our last Anniversary.

" 'The Geological Survey has already completed the one-inch map of
‘England, that of Ireland will be finished during the next year,
while their last great remaining task—the important one of mapping
the Scottish Highlands—is being vigorously attacked both from
the north and the south. Valuable work of revision in the country
already surveyed is also being pressed forward, the most notable
achievement in this way during the past year being the complete
confirmation by Mr. Clement Reid of Professor Prestwich’s important
discovery, which was made in 1857, of the existence of Pliocene
outliers on the North Downs.

Nor has the Natural History department of the British Museum

" been behind its sister institution in the work it hag accomplished.
The rearrangement of the paleontological and mineral collections,
under more favourable conditions of space and light, has gone on
steadily ; valuable monographs like those of Dr. Hinde on the fossil
sponges, and of Mr. R. Etheridge, jun.,and Mr. P. H. Carpenter on
the Blastoidea bave been issued; and catalogues like those of
Professor Rupert Jones on the Foraminifera, of Mr. Lydekker on the
Fossil Mammalia, and of Mr. Kidston on the Palmozoic plants have
been published. Among the good work dore by some of our members
who direct the affairs of the Muscum, we must not overlook the
admirable and successful efforts which are being made to increase
the value of the collections for educational purposes. The specially
arranged collections for the guidance of students and beginners,
and the cheap and accurate guide-books now issued, afford sufficient
evidence that the Director and Keepers of the Museum are alive to a
very urgent ngtional want. From among those whose interest has
been excited and whose earliest cravings for information have been
supplied by such means as these, our own and other societies must
look for future recruits. It may not therefore be uninteresting to
mention that of the cheap illustrated guide to the Paleontological
Galleries, prepared by Dr. Woodward in 1880, four editions have
already appeared and over 12000 copies have been sold ; while of
Mr. Fletcher’s Guide to the Mineralogical Gallery, with its charming
introduction to the study of Mineralogy, no less than 4000 copies
have been disposed of within a very short period.
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At ‘the last meetlng of the Bmtuh Asaomahon, helﬂat anmgham,
:vgeologlcal questions oocupied a full shareof the attention of its -
members. In addition to the comprehensive addréss of the Presi~--
dent, Sir William Dawson, which dealt with very complex geological
problems, and the lucid discourse of my predecessor in this Chair,
who supplemented the reviews which he has given in this room of
the results of the application of microscopic methods to the study of
igneous and metamorphic rocks respectively by an equally striking
and suggestive treatment of the aqueous rocks from the same point
of view, Geologists have to thank the distinguished mathematician,
Professor G. H. Darwin, for the comfort afforded to them in his
very modest and thoughtful address. Should certain more recent
utterances from the mathematical fold have produced a moment’s
disquiet in any faint-hearted Fellow of this Society, I can confidently
recommend to him the perusal of Professor Darwin’s cautious and
reassuring essay.

The commencement of several important undertakings have marked
the present year in the annals of geological science.

Those who desire to perpetuate the memory of the late John
Morris could not possibly have chosen a better method for doing so
than that of promoting the publication of a new edition of his in-
valuable ¢Cataloguc of British Fossils.” In the third of a century
which has elapsed since the second edition appeared, tho progress of
paleontological research has been so rapid that no single individual
—even if gifted with the encyclopadic mind of Morris himself—could
possibly expect to cope with it. A number of able workers have,
however, rendered themselves responsible for the cataloguing of the
several groups which they have especially studied, while Dr. Henry
Woodward has undertaken to act as Editor. Professor Morris’s
nearest surviving relative having engaged to supply the necessary
funds, and the Syndics of tho Cambridge University Press having
arranged to print it, we may hope at no distant date to see this
important work issued. :

Mr. Teall, in his ¢ British Petrography,’ has entered upon a task,
the accomplishment of which was much needed, and which is well
worthy of the sympathy and support of all geologists. He proposes
to prepare descriptions, to be illustrated by carefully executed
coloured plates, of the chief types of our British rocks. How com-
petent Mr. Teall is for the execution of such an undertaking, he has
given ample proof in several papers laid before this Society. In these
days of rapidly increasing petrographical literature, every one must
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fopl indebted to the author for the careful manner in which he
follows up the comparison of our British types with those desoribed
by foreign petrographers, ‘ : ‘
.. Mr. Mellard Reade, who is so well known to geologists by his
thoughtful and suggestive addresses to the Geological Society of
Lma.!pool, has found an admirable subject, which he has treated
with great ekill and no little originality, in his ¢ Origin of Mountain
. Tn the manner in which the advancement of geological science is
delng promoted by the various societies in other countries, and the
mrveys undertaken by foreign States, I can do no more than barely
ilude. Everywhere we have to noto the same steady and sustained
efforts, before which the clouds that have enveloped the story of
former times are being gradually rolled back, and the light of
knowledge is illuminating the obscurest problems connected with

the past history of our globe.

In the advance of an army through an unknown and difficult
country there must always be some risk of the communications
between its several divisions breaking down, and of their power for
effective cooperation becoming impaired; more especially docs this
danger arise when the army is large in its numbers, complicated in
its organization, or swift and sudden in its movements.

Now that vast host of gcological investigators which is ever
pressing forward to conquer new realms of knowledge is distin-
guished among all the armies of science by the rapidity of its evolu-
tions; the history of Geology is the chronicle of a brilliant succession
of forced marches. It may therefore be prudent if, from time to
time, we pause to look around us and to inquire if there ho any
chance of the centre of our army, while engaged in steadily grappling
with the vast physical problems which confront it, losing touch
with either of its wings—that which is composed of the cultivators
of the mineralogical sciences on the one hand, or that which is
formed by the students of the biological sciences on the other.

From that position of elevation and of observation in which I
find myself placed by your indulgent suffrages, it has occurred to me
that I may possibly render a service by reporting to you the main
features of the field of conflict, so far as'it is given to me to discern
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f'standpomt ; but T am satisfied that no better vannage-ground could -

- possibly be found for the purpose than that afforded by this Chair,
Without for one moment forgetting the workers belonging to other
countries or connected with kindred associations, I may claim for
this Society that it has ever taken a foremost place in promoting the
progress of geological science ; that the initiative in many of its most
remarkable advances has becn due to our Fellows ; and that all the
leading episodes of its short but brilliant history will be found
faithfully reflected in our publications.

It is my purpose to-day to invite your attention to the past and
present relations between Geology and the Mincralogical Sciences,

The geologists of this Society stand in no need of the reminder
that ¢ their father was a mincralogist.” That little band of entha-
siasts who, just eighty years ago, constituted themselves the nucleus of
the Geological Society of London were before all things mineralogists;
and the initial object of the formation of the Society was a purely
mineralogical one, that of securing the publication of Count Bournon’s
laborious treatise on the varied forms assumed by the crystals of
calespar.  Little could its original members have anticipated many
of the dircctions in which the work of the Socicty was destined to
develop itself.

An examination of the first series of our ¢ Transactions,” published
between the years 1811 and 1821, will show that all the really
valuable and enduring work of the Society, during this first epoch
of its history, was either mineralogical or petrographical. Looking
back on that work, we may indecd feel proud of the achievements
of these founders of our Society. We find Wollaston engaged in
-devising his beautiful contrivance for measuring the angles of crystals,
and William Phillips illustrating the value of the reflecting goni-
-ometer by accumulating a great mass of accurate determinations;
we see Whewell, and afterwards Miller, labouring, to place on a
secure basis the mathematical methods best adapted for the discus-
slon of these measurements; while Brewster and Herschel are
steadily feeling their way towards the pregnant generalization that
the geometrical forms of crystals are but the outward and visible
signs of an inward molecular structure, which becomes clearly mani-
fested by its action upon polamzed light; at the same time
Macculloch, bringing to b his studies in the field a vast
amount of accurate chemic e,lg/mlnerdogcal knowledge, is found

lea of 80 vast & field can’ scaroely be obtained from any single .
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engaged in laying the foundation in this country of the study of
rocks.

If now we turn to the second series of our ¢ Transactions’ and
‘the carlier volumes of our ¢ Journal,’ published between the ycars
1824 and 1858, we shall perceive a startling falling-off in the con-
tributions to mineralogical scicnce, too sure a sign of that neglect
and almost contempt with which Mineralogy had come to be
regarded by the geologists of that period.

This unfortunate result was doubtless to some extent due to the
powerful counter-attraction exercised by Stratigraphical Geology,
which had received such a remarkable impetus from tho labours of
William Smith, and of Palcontology, which was daily being enriched
by the discoveries of Cuvier, Conybeare, Buckland, Mantell, and
Owen. But it must, at the same time, be confessed that many
mineralogists had at that period permitted themselves to be betrayed
into a position of more or less pronounced antagonism to all the later
devclopments of Geology, and their science in turn had comoe to bo
regarded by geologists with feelings of suspicion and distrust.

Perhaps I cannot botter illustrate the relations which had grown
up between the geologists and mineralogists of that day than by
referring to an incident which was rclated to me by Charles Darwin,
shortly before his death, as having exercised an important influence
on his own carcer as a geologist. While Darwin was a student at
Edinburgh, it was the custom of Jameson, who was justly regarded
st that time as the apostle of exact mincralogical knowledge in this
country, to take his class to Salisbury Crags and there to inveigh
in no measured torms against the infatuation of geologists in main-
taining the igneous origin of those masses of basalt. Under such
eircumstances as these it is not surprising to find that geologists,
judging the trec by its fruits, were led to conclude that from
Mineralogy there was little to be hoped for in the way of assistance
to their own science, and nothing at all to be feared in the way of
oriticism. .

Although this state of cstrangement between Geology and Mine-
ralogy has now happily passed away, since the causes which brought
it about have disappeared, it may still be doubted whether all the
cultivators of these two sciences fully realize their mutual depend-
ence, or clearly recognize their capabilities for mutnal assistance.
It may not be unprofitable, therefore, to inquire how perfect
cooperation between mineralogists and geologists may best be
promoted, and to reconnoitre those promising fields of research
through which their joint advance miust be made.
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The realm of Nature has been recognized from time immemorial
as consisting of three kingdoms: dealing with the affairs of these
three kingdoms, respectively, there have grown up side by side three
departments of natural knowledge—Zoology, Botany, and Mine-
ralogy. DBut in recent years new and, I cannot help thinking,
regrettable relations have sprung up between these sister sciences.
Zoology and Botany, having developed a method, a classification,
and a nomenclature, based on common prineiples, haye been drawn
together by bonds so close and firm that many regard them as in-
dissolubly one—the science of Biology. Mineralogy, thus isolated,
has been driven to seek pew and unnatural alliances,—with
Chemistry, with Physics, or with the Mathematical Sciences. For
my own part I confoss that I regard this threatencd “ Repeal of the
Union ” of the natural sciences as alike a misfortune and a mistake.

It is sometimes assumed that the objects dealt with by Zoology
and Botany are so different in their essential characters from those
treated of by Mineralogy, that the scienee of “ Organic ” nature must
always follow a different path from that pursued by the science of
¢« Inorganic” nature. The structures commonly known as organic,
and the processes usually called wifel, are asscrtod to be so entirely
different, alike in their origin and in their cssence, from anything
existing in the Mineral kingdom, as to warrant the establishment
and perpetuation of a fundamental distinction between the sciences
dealing with “living” and * non-living ” matter respectively.

1n the year 1854 a very acute thinker, who at one time occupiced
this Chair, made a serious attempt to formulate the distinctions
which are supposed to divide living from non-living matter ; but
at a subsequent date, admitting with characteristic candour that he
had altogether outgrown these ideas, Professor Huxley argued, with
great skill and cogency, that ¢ vitality ” is merely s general term
for a set of purely physical processes, differing only in their com-
plexity from those to which “inorganic ” matter is subject.

1t is a circumstance of no small significance that né definition of
life which has yet been proposed will exclude the kind of processes
which we can now show to be continually going on in mineral
bodies. ¢ Life,” said the late Gceorge Henry Lewes, “is a series of
definite and successive changes, both of structure and composition,
which take place in an individual without changing its identity.”
Mr. Herbert Spencer prefers to definc life as “the definite combi-
nation of heterogeneous changes, both simultancous and successive,
in correspondence with external co-existences and sequences.”
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":Ifeither or both of these definitions of life be accepted as satis-

“factory, then, as I hope to demonstrate to you, the minerals which

“build up the erust of our globe unquestionably “live.” At all events
I am confident of being able to show that “in correspondence with
external co-existences and sequences,” or, in other words, as the con-
ditions to which they are subjected vary, they undergo  a series of
definite and successive changes, both in structure and composition,
without losing their identity.”

It may seem paradoxical, but it is nevertheless true, that the
“ vitality ” of minerals—I really do not know what other term to
use to convey my meaning—is much greater than that of plants,
and, @ fortiori, than that of animals; and this is the direct and
necessary consequence of their less complex and more stable chemical
constitution.
The Zoologist regards as a case of remarkable vitality the recovery

of snails which had becn long affixed to a museum-tablet, upon
their immersion in warm wator. The Botanist cites the germination
of seeds taken from ancient Egyptian tombs as a striking illustra-
tion of how long lifo may remain dormant in the vegetable world.
Let us now turn to the Mineral kingdom. A quartz-crystal develops
to cortain dimensions, in accordance with the natural laws of its
being, and when the necossary conditions of growth cease to environ
it, its increase is arrested. But the crystal still retains its ¢ vitality,”
that is the power of further development which is dependent on its
particular “organization” or molecular structure. We may de-
stroy that “organization ” and the vitality ” which is dependent
upon it in a single instant, by subjecting the crystal to the action
of hydrofluoric acid or of an oxyhydrogen flame. But unless its
“ organization” and “ vitality ” be thus brutally stamped out, the
crystal and, indeéd, every fragment of it retains, not the * promise
only, but the very “potency of life.” It may be worn by wind and
Wwave into a rounded and polished sand-grain ; it may bo washed
from the beds of one formation, to form part of the materials of
new one, and this process may be repeated again and again; but
after countless wanderings and unnumbered “ accidents by flood
and field,” extending over millions on millions of years, let but the
necessary conditions of growth again environ it, and the battered
and worn fragment will redevelop, in all their exquisite symmetry,
its polished facets, it will assume once more the form of g quartz-
crystal, having at least as much claim to identity with the original
one, 88 a man has with the baby from which he has grown,
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« Life | ” ¢ Vitality ! ” These terms are but convenient cloaks of
our ignorance of the somewhat complicated series of purely physical
processes going on within plants and animals. < Organization ! ”
‘Why should the term be applied to the molecular structure of an
Amaba or a yeast-cell, and refused to that of a crystal? And
even if we choose to maintain such distinctions as these, must we
also insist that they constitute a basis sufficiently broad upon which
to establish our classification of the sciences ?

Unquestionably there arc differences between the changes which
take place in these wonderful cycles in animals, plants, and minerals
respectively. As animals differ from plants in not being able to
build up their tissues from the simple compounds of the mineral
kingdom, so animals and plants alike differ from minerals in their
power of growth by intussusception.

But perhaps the most striking difference of all between the
¢¢vital ” processes in animals, plants, and minerals is found in the
rate at which they take place. Animals, in consequence of the in-
stability of their chemical constitution, are distinguished by an
almost ceascless activity and a consequent brevity of existence.
Plants, in the slower rate at which their vital processes take place,
bridge over to some oxtent the tremendous gap between animals
and minerals. In these last the vital processes are so prolonged
in their manifestations, owing to the stability of their chemical com-
position, and they are not unfrequently interrupted by-such enormous
intervals of time, that they can only be recognized by the goologist.

The changes which take placo in an ephemera are rapid indeed
as compared with those going on in the oak-trce among the branches
of which it may spend its brief existence ; but in the rocks among
which the oak thrusts its rootlets, other processes arc going on com-
pared with which the lifo of the oak-tree is as ¢ fast” as that of
the ephemera compared with its own.

Nevertheless the three forms of ¢ life ” secm to start pretty much
on a level. A solution of nitre in which erystallites are uniting, in
obedience to the laws of * polarity,” to build up crystals with their
regular forms, their molecular structure,and their powers of further
development ; a solution of sugar in which the cell of a yeast-plant
is living and growing; and a third liquid with suspended vegetable
particles in which an Amaeba is increasing and multiplying,—these
three may surely be compared with one another, however unlike
may appear to be the higher developments in the three kingdoms
to which they respectively belong.
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I do not, of course, for one moment wish to suggest that it is
Practicable, or even desirable, to attempt an extension of the con-
ventional use of the terms ‘lifc” and “ organization.” But I do
think that it is of the first importance that we should clearly
recognize the fact that tho distinctions betwceon living and non-
living matter are not essential and fundamental ones, that cycles of
change exactly similar in almost every respect to those occurring
in the animal and vegetable kingdoms arc cqually characteristic of
the mincral kingdom—though in the latier they are more difficult
to follow on account of the extreme slowness with which they take
place.

‘When this great truth is fully recognized, the separation of the
Biological and the Mineralogical Sciences will be at an end, and
Mineralogy will begin to profit by that revolution in thought and in
method which has alrecady done so much for her sister sciences.

The temporary divorce between Biology and Mincralogy has
arisen, not from any inhecrent differences between their aims, their
methods, or the objects of which they treat, but from the circumstance
that while the former has in vhe last half-century advanced with
the stride of a giant, the latter has curing the same period tot-
tered on with the feeble steps >f infancy. Mineralogy is still in the
“ pupa stage *” of its development ; it is a clussificatory scicnee, with
its methods imperfeet, its taxonomy undeveloped, and its very
notation undefined. Its cultivators, absorbed in the Sisyphean task
of establishing new species and varcties, too often treat their science,
with all its glorious possibilities, as though it were but akin to postage-
stamp lore !

How is it, we may profitably ask, that the Biological sciences
have made such prodigious advances, while the Mineralogical ones
have lagged so far behind ? 'We must ascribe the result, I believe,
to two causcs :—

In the first place, improvements in the construction of the micro-
scope, and more especially the perfecting of methods of study by
means of thin sections, have immeasurably enlarged the biologist’s
field of observation ; Histology and the cell-theory, Embryology with
all its suggestiveness, and many important branches of Physiological
research, must have languisned, if, indeed, they cver saw the light,
but for the aid afforded by the microscopical methods of inquiry.

In the second place, tho growth of Geologieal and Palrontological
knowledge has been the leading factor in that profound revolution
in Biological ideas which, sweeping before it the superstition of fixity
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of species, has endowed this branch of natural science with the
transforming conception of Evolution,

Now these two causcs which have done so much for Biology are
already working out the regeneration of Mineralogy ; and T doubt
not that in due time the fruits brought forth by the latter science
will be equally satisfactory with those of the former.

The application of tho microscope to the study of minerals has
proved less easy than in the case of animal and vegetable structures.
More than a century ago, it is true, several French geologists
employed the method of crushing a rock, and of picking out from its
powder the soveral minerals of which it was composed, for micro-
scopic study; and in 1816, Cordier endeavoured, by systematizing
the methods follcwed by his predecessors, Daubenton, Dolomieun,
Fleurian, and others, to claborate a scheme for the mineralogical
analysis of rocks by the aid of the microscope. In recent years the
French geologists, with MM. Fouqué and Michel Lévy at their
head, have shown how, by the employment of the clectro-magnet, of
fluids of high densily, and of vorious chemical reagents, this work
of isolating the several minerals of a rock for microscopic study or
chemical analysis may be greatly facilitated.

But the great drawback to this method of microscopic study of
rocks, as devised in France, was found in the circumstance that it
began by destroying the rock as a whole, and hopelessly obliterating
the relations of its mincralogical constituents. Delessec and other
observers, it is true, succeeded in obviating this difficulty, to some
cxtent, by studying the structure of rocks as scen in polished surfaces
under the microscope by reflected light.

The greatest step in advance in connexion with the microscopic
study of rocks was undonbtedly made, however, when it was shown
that transparent sections of mincrals, rocks, and fossils can be
prepared, comparable to those so constantly employed by biologists
in their researches. William Nicol, of Edinburgh, was the first to
discover, in the yoar 1827, how tho mechanical difficulties in the
way of the preparation of such scctions could bo surmounted ; while
Mz, Sorby, in a memorable communication to this Society, in 1858,
showed us the first-fruits of tho wonderful harvest of results to be
obtained by the employment of this method.

But if the birthplace of the one method of microscopic study of
rocks was France, and of the other Britain, it must be confessed
that a large part of the merit of developing and improving these
methods of inquiry is due to the Germans. To the labours of the
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numerous, patient, end accurate students in that country must be
- aseribed much of the perfection to which the methods of microscopie
‘mineralogy have now attained ; though we must not forget in this
eonnexion many most valuable contributions to the study from
~ Beandinavia, Holland, Italy, and the United States.
As in the case of Biology, the results attained by the geologist
have been the means of awakening new interests and inspiring a
new philosophy, so in the casoc of Mineralogy, other problems have
been suggested and entirely fresh conceptions of the scope of
the science have followed from the development of geological
thought. We are thus led to regard minerals, not simply as a set
~ of curious illustrations of mathematical and chemical laws, but as

important factors in the evolution of the globe. Mincral collections
in the past have resembled greenhouses, whercin only beautiful,
though often abnormal, growths are admitted; but in the future
they will be like the herbaria of the hotanists, where mere beauties
of form and colouring are subordinated to the illustration of natural
relationships and to the clucidation of the great problems of origin
and development. TFar be it from me to undervalue those wonder-
ful crystals, the choice flowers of the mineral kingdom, which adorn
our museums ; but as there are many plants of extreme scientific
interest which happen to possess only inconspicuous flowers, so
therc are not a few microscopic mincrals, the study of which may
lead us to the recognition of some of the most important laws of the
mineral world.

I believe that what Geology has already done for Biology she
is now accomplishing for Mincralogy ; it may, indeed, be instruc-
tive to point out how, in every one of its departments, the
employment of microscopic methods and the suggestion of new lines
of thought are causing Mincralogy to develop in just the same direc-
tions that Biology has alrcady taken before her. In this way we
may perhaps best convinco ourselves that Mineralogy is once more
asserting her true position in the family of the natural sciences.

Every Natural-listory science presents us with four distinct classes
of problems. With respect to thc objects of our study, we may
make inquiries concerning their forms, their actions, their relations,
and their origin. The answers to the first class of gqnestions con-
stitute Morphology, to tho second Physiology, to the third Chorology
or Distribution, and to the fourth Ztioloyy. The great problems of
the mineral world, as I shall proceed to show, fall under precisely
the same categories ; and we may perhaps gather rome useful hints
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“by s comparison bebween the immature results of the Mineralogist
-in each of these departments and those more perfect ones which
have been attained by the Botanist and Zoologist.

The Morphology of minerals was for a long time studied to the
exclusion of all other branches of the science; for the problems
connected with form and structure were those which naturally first
attracted the students of the ¢ inorganic ” world.

Few generalizations of science are so beautiful, and at the same
time so suggestive, as those which have been arrived at by a discus-
sion of the accurate measurements of crystal-angles. The constancy,
within certain narrow limits, of corresponding angles, amid the
almost infinite diversity of form assumecd by crystals of the same
mineral, is not less striking than the simplicity of the mathematical
laws by which all these varied forms can be shown to be related to
one another.

The actual forms assumed by crystals are often seen to be tho
result of a struggle hetween opposing tendencies in the molecules to
build up diverse forms. In the growth of a quartz-crystal, for
example, the tendency towards the termination of the crystal, by
the formation of two rhombohedra, is being continually overcome
by the opposing tendeney towards growth in the direction of the
prism-faces ; nevertheless the mharks of this struggle are manifosted
in the well-known strie on the prism-faces, cach of which indicates
the temporary ascendancy of the rhombohedral over the prismatic

,bias. The tendencies towards the formation of the two rhombo-
hedra are in turn seldom equal or able cqually to assert themsclves,
and from this cause their unequal development results. In addition
to these tendencies, others towards the formation of tetartohedral
or other faces may come into play, and the almost infinite variety
of forms which may thus be produced is well known to every
Mineralogist.

. But the study of the Morphology of mincrals, which cannot be
carried beyond a certain point by the aid of the goniometer, is
capable of being pushed infinitely further when we investigate the

. internal structure of their crystals, as illustrated by their optical and
other physical properties. Not only do wo find the minutest details
of their external form to be correlated with peculiarities of mole-
cular structure, as revealed by their action on a beam of polarized
light, but delicate differences in internal organization which the
goniometer is powerless to detect become clearly manifested under
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the searching tests of optical analysis. For the Mineralogist,
indeed, the polariscope with its accessories has supplemented the
goniometer, in the same way that the spectroscope has the balance
of the Chemist.

‘What has been statod concerning the optical characters of
minerals is equally true of their other physical properties; for
the researches of recent years have shown all these properties
to be intimately related to the symmeotry of the crystal in
which they are displayed. In every crystal, the faces of each group
bearing the same relations to its axes exhibit characteristic pecu-
liarities in their lustre, in their hardness, and in the manner in which
they aro acted upon by solvents : and these serve to distinguish such
groups of faces from others in the same crystal having different
relations to its axes. The clasticity of crystals, their power of
conducting heat and clectricity, and their phosphorescent, clectrie, or
magnetic propertics, whether natural or induced, are all manifested
in varying degrees along certain directions which can be shown to
be related to the particular symmetry of the erystal.

The more carefully we study hoth the forms and the physical
properties of mincrals, the more are we improssed by the convietion
that the most intimate rclations exist hetween these characters and
the chemicul composition of the minerals. The phenomenon of
¢ plesiomorphism,” as Miller proposéd to call it, that is the slight
variation in the angulaur measurements of crystals in the same
species or group, when any of the constituents are replaced by
vicarious or isomorphous representatives, very strikingly illustrates
this conclusion. And the exact study of the optical propertics of
mincerals shows that the slightest variation in the relative proportions
of these vicarious constituonts makes its influence felt by changes
in their colour, in their pleochroism, in the nature and amount of
their double refraction, in the position of their optic axes, and,
indeed, in the whole assemblage of the properties of the erystal.

To the admirable investigations of Tschermak on the felspars, the
amphiboles and pyroxencs, the micas, and other groups of minerals
we are largely indebted for the establishment of this eonclusion ;
while Doelter, Max Schuster, and other mineralogists have contri-
buted many striking observations which serve to extend and fortify it.

The application of the microscope to the study of the internal
structure of minerals—their Histology—hasled to the recognition of
many beautiful and unsuspected phenomena. Studied in this way,
the seemingly homogeneous masses exhibit many interesting inter-
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growths and enclosures ; and the study of these, as shown by Sorby
Vogelsang, Renard, and Noel Hartley, may serve to throw new and
important light upon the conditions under which the crystals were
originally developed. Cavities containing carbonic acid and other
liquids, with bubbles in constant and, seemingly, spontaneous move-
ment, serve to awaken the interest of the naturalist not less power-
fully than the mysterious creeping of protoplasm in the hair of a
nettle, or the dance of blood-corpuscles in the foot of a frog!

Others among these histological peculiaritics of erystals must be
regarded as having a pathological significance; they are abnormal
developments resulting from unfavourable conditions to which the
crystals may have been subjected during their growth, or in the
course of their long and checkercd existence.

The variability exhibited in crystals of the same mineral is some-
times very startling. In addition to the varieties due to the
combinations of many different forms, or to the cxeessive development
of certain faces at thoe expense of others, we have the complicated
and diversified structures built up by twinning according to different
laws. Again, by oscillatory tendencies in the same crystal towards
the assumption of different forms, or by the existence of causes
calculated to interfere with, the free action of the crystallizing
forces, we may obtain varieties with curiously striated or curved faces.
Not unfrequently large quantities of extrancous materials, solid,
liquid, or gascous, may be caught up in the crystal during its
growth, and ihese foreign substances may be so far affected by the
polar forces operating around them as to bo made to assume definite
and symmetrical positions within the crystal.

Even in the case of minerals of identical chemical composition and
similar erystalline form, marked variations in physical properties
may result from differences in the conditions under which they have
originated. In lustre, density, and other characters, Adularia differs
from Sanidine, and Elwolite from Nepheline. Dr. Arthur Becker
has shown that Quartz exhibits marked variations in its specific
gravity, according to the particular conditions under which it has
been formed.

There is one kind of morphological variability in minerals which
has during recent years attracted a great amount of attention, and
excited much discussion among Mineralogists. Soon after his
memorable discovery of the rolations between the crystalline forms of
minerals and their optical properties, Brewster detected certain appa-
sent exceptions to -his important generalization: and since his day

VOL. XLIIIL . f
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'-:mmy additions to these curious anomalies in the optical behaviour
‘of minerals have been made by other observers. So greatly, indeed,

have these been multiplied in rocent years, that it is doubtful if any
minersl crystallizing in the Cubic, the Tetragonal, or the Hexagonal
system could be cited in which the optical propertics are precisely
what they ought to be according to theory; and similar anomalies
are also found in crystals possessing lower degrees of symmetry.

The attempts which have been made by some erystallographers to
account for these optical anomalies in crystals, by assuming that
they possess only a pseudosymmetry, the result of vory complicated
twinning, 1ngemous as they undoubtedly are, remind onc of the
wonderful addition of eccentrics and epicycles by which astronomers
80 long sought to maintain the credit of the Ptolemaic theory. But
a8 in tho latter case complexities and difficulties alike vanished when
the centre of the system was shifted from the ecarth to the sun, so
have the discoveries of Klein and Rosenbusel removed the necessity
for the painfully elaborate erystallographie hypotheses to which I
have referred.

Most mineralogists will now be prepared to admit, as the result
of these researches, that the perfeetion alike of form and of optical
properties which may characterize a crystal when first formed, is
liable to slight modification, as the couditions of temperature and
pressure under which it exists vary. In cousequence of this, almost
all natural crystals are found, when we study them with sufficient
care, to exhibit slight but very striking and significant differcnces in
form and optical behaviour from what they ought theoretically to
possess.

‘While our knowledge of the ordinary mincral varicties promises
to be vastly extended by the improvements which have been made in
the methods of optical and chemical diagnosis under the microscope,
there is nevertheless, at the same iime, reason to hope that the
relationship of these numerous varieties will, by the same means, be
made more distinctly apparent. As the existenee of well-defined
natural groups of mincrals becomes more clearly established, through
the study of interesting though inconspicuous links, we shall obtain
a basis for a much-needed reform in Mineral Taxonomy and Nomen-
clature.

The more carefully we pursuc our researches among the diversified
forms of the mineral world, the more are we impressed by the con-
viction that each mineral, like each plant or animal, possesses
its own individuality. Nature does not make. facsimiles in the



ANNIVERSARY ADDRESS OF THE PRESIDENT. 67

mineral, any more than in the vegetable or the animal kingdoms.
All the sciences of nature must be content to recognize individuals
as the only real entities, and to accept species, like gencra, families,
and orders, as couvenient but purely artificial conceptions.

The geological study of minerals leads us toregard each specimen
that we examine as possessing a distinguishing combination of
properties, some of which are impressed upon it by causes operating
when it came into being, while others are no less clearly the result
of the long series of vicissitudes through which it has since passed.

Of all the branches of Minecral Morphology there is none from
the study of which the geologist has gained more in the past, or
from which he has greater reason to look for future aid, than that
of the Embryology of erystals.

In the year 1840 Link showed that the first stop in the formation

crystals in a solution consists in the separation of minute spherules
of supersaturated liquid in the mass; and subsequently Harting in
Holland, and Rainey and Ord in this country, obtained a number
of interosting experimental results, by allowing erystallization to
take place slowly in mixtures of crystalloids and colloids.

Valuable contributions to the same subject were made by Frank-
heim, Leydolt, and others : but it is to Hermann Vogelsang that we
owe the greatest and most important coutributions to MMineral
Embryology. By the ingenious devico of adding viscons substances
to solutions in which crystallization was going on, he succeeded in
so far retarding the rate at which the operation took place, as to be
able to study its several stages. He thus showed how the minute
¢ globulites ” gathering themselves into nebulous masses, or ranging
themsclves according to mathematical laws, gradually build up
skeleton-crystals, by the clothing of which the perfect structures
arise.

Since the carly and regretted death of Vogelsang, the subject of
the development of crystals from their einbryos, the so-called crys-
tallites, has been successfully prosecuted by Behrens, Otto Lehman, |
Wichmann, and other investigators.

Now in all glasses—whether of natural or artificial origin—in
which the process of primary devitrification is going on, we have
examples of the growth of crystals in a viscous and retarding mass,
and in these, as Leydolt, Zirkel, and Vogelsang clearly saw, admir-
able opportunities are afforded to us for studying the formation of
crystallites, and the laws which govern the union and growth of
these into erystals. Two years ago, my predccessor in this Chair

f2
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submitted to you the interesting results of his own researches upon
the devitrification of artificial glasses and slags; and the subject
has since been pursued by Velain in France, and by Hermann and
Ratley in this country.

The igneous rocks supply us with admirable opportunitics for
studying Mineral Embryology. In the same rock-mass we may
sometimes find every possible gradation, from an almost perfect glass
to a holocrystalline aggregate. By the study with the microscope
of the several transitions in different parts of the mass, we obtain
data for the most important conclusions concerning the phenomena
of erystal-development.

There is another line of research in connexion with Mineral-
Embryology, which appears to be full of promise, and which has not
yet received all the attention it deserves. In the ‘ contact-zones ”
around great igneous intrusions, we find the curious so-called
“gpotted slates,” which under the microscope are scen to contain
nebulous patches, the mero ghostly presentments of crystals, strug-
gling into being in the amorphous mass. The development of these
nebulous masses into perfect crystals, exhibiting the characteristic
external forms and optical propertics of andalusite and cyanite, of
garnet and epidote, of hornblende and mica, may be traced in some
cases with tho greatest facility.

More complicated still are the phenomens cxhibited along the
foliation-planes of the rocks, which have been made to flow in the
act of mountain-making. There, as the old minerals are destroyed,
new ones build themselves up from their clements. The study of
all the steps of this process is an undoubtedly difficult one ; but the
results already obtained by Rousch, Lossen, Heim, and Lehmann, by
Lapworth, Teall, Roland Irving, and Williams, lead us to look hope-
fully forward to the full solution of the grand but complicated
problems of regional metamorphism.

The field of Mineral-Embryology is indeed a promising one, and
its diligent cultivators may hope to gather a harvest no less rich
than that which has been reaped by the workers in the same depart-
ment of the Biological Sciences.

Lot us now turn from the statical aspect of minerals, their
Morphology, to the dynamical aspects, their Physiology.

Minerals are not fixed and unchangeable entities, as they are
sometimes considered. On the contrary, they exhibit varying
degrees of instability, and pass through very definite series of

metamorphoses.
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We have already seen that every alteration in the temperature or
other conditions which surround a crystal leads to striking modifi-
cations of molecular structure, which are at once revealed by the
delicate tests of optical analysis. So sensitive, indeed, are some
crystals to the action of external forces, that even the passage of the
light-waves through their substance leads to permanent molecular
rearrangements which are evidenced by marked changes in colour,
translucency, and other properties.

Many minerals have their atoms so arranged that tho action of
external forces causes them to fall readily into new combinations. In
this way we have brought about such paramorphic changes as that
of aragonite into’ calvite, and augitc into hornblende. Fxcossively
slight manifestations of force are sometimes sufficient to induce
these paramorphic changes.

But the most significant fact of all is that every crystal possesses
certain peculiarities of molecular structure, and as the result of this
internal ¢ organization ” it responds in a definite manner to the action
of various external forces, undergoing in this way well-marked
series of physical and chemical changes without losing its identity.
As the final result of such successive changes, however, the
bonds which hold the ¢ organized ” structures together are gradually
weakened, and at last break down altogether. In this way the
separate existenco of the mineral comes to an end ; but tho materials
of which it was composed, resolving themselves into new compounds,
may go to build up the substance of other ¢ organized ” structures.
Need 1 point out that in all thesc respects minerals behave exactly
like plants and animals ?

But in the case of plants and animals changes such as these,
which are the direct outcome of cxternal forces acting on a special
organization, are called Physiological, and 1 know of no valid reason
why the same term should not be employed in the case of minerals.
It is true that the accomplishment of the cycles of change in
minerals often requires periods of time of enormous duration, and
that during incalculable intervals they may appear to be wholly
suspended ; but in thesc respects the ¢ life” of a mincral differs from
that of a plant in just the same manner as the latter does from the
life of an animal.

I must ask your attention for a few moments to these peculiarities
of internal organization in minerals, and to the way in which the
various physical and chemical forces act and react upon them in con-
sequence of their special organization. '
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Recent researches have shown that every crystal possesses o
number of planes, all of which are related to its peculiar symmetry,
along which the several physical forces operate in a marked manner
to produce changes in the physical and chemical propertics of the
crystal. These plancs have been called the ¢ structure-planes ™ of
the crystal.

By far the most obvious of these structure-planes of crystals
are those of cleavage. When crystals are subjected to the
action of mechanical force they break up along one, two, or thrce
definite planes, with varying degrees of ease. In some cases
when this scparation cannot be readily effected by percussion or
pressure, it may be brought about by tho uncqual expansion and
contraction in a crystal resulting from alternate heating and cooling.
Wo cannot arrive at the limit of this Hability of a ecrystal to
separate along its cleavage-planes; if wo powder a calcite-crystal
and examine the fine dust under a microscope, cach minute grain
will be seen to have the form of a cleavage-rhomb !

Now the exquisite molecular structure of a crystal, of which
this wonderful property of cleavage is the outcome, is borne
witness to, not only by the perfection of the cleavage-surfaces
presenting. as they do, a lustre which no artificial polish can imi-
tate—but by the fact that each particular set of cleavage-surfaces
presents definite characteristics, analogous -to those seen in the
actual faces of crystals. Iach exhibits striking peculiarities in its
mode of reflecting light; cach yields in varying degrees to a hard
point drawn across it in different directions ; and each, when treated

" with appropriate solvents, is attacked in a characteristic fashion,
giving rise to the geometrical forms known as the etched-figures.
Wonderful as these cleavage-surfaces are, however, it must be re-
membered that the power of cleavage is one that, under ordinary
circumstances, remains altogether latent in crystals.

Cleavage-planes, however, are not the only latent structure-planes
in crystals. Long ago i% was shown by Brewster, Reusch, and
Pfaff that when minerals are subjected to pressure in certain direc-
tions, their molecules appear to glide over one another along certain
definite planes within the crystal ; -and if we examine optically a
crystal which has been treated in this manner, it is actually found
to exhibit a series of twin-lamells® arranged parallel to the so-called
“gliding-planes.” It thus appears that in the movements set up
within a erystal by the application of force from without, certain of
the molecules of which the crystal is built up, lying in bands




At one time these ¢ gliding-planes™ were regarded as being
peculiar to a few minerals, such as caleite and rock-salt ; but the
investigations of Frankenheim, Baumhauecr, Foerstner, and especially
of Miigge, have shown that they exist in crystals belonging to every
group in the mineral kingdom, including all those minerals which
oceur a8 common rock-forming constituonts, such as the telspars and
pyroxenes.

As is the case with the cleavage-plancs, so with the gliding-
plancs, there may exist one, two, or three in the sume crystal,
One of these is usually a principal gliding-plane—the slipping
movement with its accompanying twin-lamelle being produced
parallel to it with the greatest facility—while the others arc sub-
ordinate ones.

Strange to say, however, the particular gliding-plane along which
a crystal yields appears to be dotermined, not ouly by the direction
in which the force ix applied, but to some extent also by the nature
of that force, whother percussive, or a sustained pressure, or a
violent stress; in some cascs wherg the application of external
foree fails to produce the gliding movement with its accompanying
lamellar twinning, it may be induced by the strains which result
from uncqual expansion and contraction during the heating and
cooling of a crystal. Some mineralogists have, indeed, proposed
to apply distinctive names to the results which follow from the
application of different kinds of force—whether a blow (Schlag-
figuren), prossure (Reissflachen), or the effect of heating and cooling
( Contractionsrisse).

The gliding-planes of crystals are quite distinct from the cleavage-
planes, though some very curious and interesting relations have, in
certain cases, been shown to cxist between them. That the arti-
ficial formation of twin-lamellw, like the production of cleavage,
is rendered possible by complicated molecular structures, it is
scarcely necessary to point out. The application of external force
to such crystals is like the putting of a spark to a train of gunpowder;
the molecules lying in parallel bands are in unstable equilibrium,
ready, so soon as set in motion, to roll through an angle of 1802

There is still a third and even more subtle set of structure-planes
in crystals to which I must now allude, those, namely, for which
the name of solution-planes has been proposed.

It was long ago shown by Daniell that when crystals are exposed
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" "to the action of solvents, they are attacked in such a manner as to
. give rise to peculiar geometrical Yorms. The subject has been
" followed up by Baumhauer, Leydolt, Becke, and others, who have
shown what & wonderful variety of “etched-figures” may be
produced by operating upon the various faces and cleavage-surfaces
of different crystals.

.Quite recently, however, it has been shown by Von Ebner, as the
result of hisstudics of calcite and aragonite, that all the complicated
phenomena of the etched figures arise from the cxistence of planes
along which solvent or chemical action takes place most readily
within a crystal. It thus appears that these complicated ctched
figures, with their curved and striated surfaces, ave indications of
the combination or oscillation of tendencies to chemical action along
the different solvent.planes of the crystal.

My own experiments have cnabled me to show that the chemical
action taking place along the solution-planes of crystals leads to the
devclopment of cavities, often assuming the forms of negative crystals,
which may become wholly or partially filled with the products of
the chemical action. '

Although tho solution-planes are quite distinct, both from the
gliding-planes and the eleavage-plancs of crystals, 1 have been able
to show that some curious and intercsting relations exist between
them. If lamecllar twinning has been already developed in a
crystal, then chemical action takes place along the gliding-plancs in
preference to the normalgsolution-planes.

It is only when we study the mincrals building up the rock-masses
of the globe that we fully realize the importance of these molecular
structures, and the wonderful changes which crystals are capable of
undergoing, as a consequence of their internal ¢ organization.™
Then, and then only, do we begin to nnderstand the significance
and tho far-reaching consequences of the physiological changes of
which minerals are susceptible.

The crystals forming the rock-masses of the globe have becn
subjected to every variety of mechanical force—violent fracture,
long-continued strain, steady but enormous pressure—prolonged
over vast intervals of time,to which must be added the potent effects
of glternate heating andfcooling. Such crystals, moreover, are trans-
fused through their whole substance by various liquids and gases
aoting under tremendous, and sometimes varying, pressures.

Under such circumstances it is not surprising to find that the
crystals have often yielded along their cleavage-planes, and that
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cleavage-cracks have been produced. These, by affording a ready
channel for the passage of-solvents, not unfrequently determine
the course of various chemical operations going on within the
erystal.

Not unfrequently, tog, the rock-forming minerals have yielded
along their gliding-planes, and the development in them of twin-
lamell is the result. Every crystal of calcite in an ordinary meta-
morphic limestone, and many of the plagioclase felspars in igneous
rocks, exhibit the sccondary lamellar twinning which has arisen
from the action of mechanical forces upon the mass*. The
microcline structure in orthoclases, with many other similar strue-
tures in other minerals, must almost certainly be ascribed to the
Same causc.

Still more remarkable arc the conscquences which follow from
the existence of the solution-planes in erystals. By the action of
various solvents under pressure, augite is made to assume the forms
known as diallage and pseudo-hypersthene, and ferriferous enstatite
of bronzite or hypersthene, while the felspars acquire their avanturine,
schiller, and chatoyant phenomena. When, in addition to the statical
pressurcs duc to thousands of feet of superincumbent rocks, these
solvent agencies work with thosc tremendous dynamical aids afforded
by deforming stresses, such as make the rocks to flow during
mountain-making, it is not surprising to find the molecules of the
original crystals breaking from their old allegiances, and the
liberated atoms uniting to form new minerals, the position of which
is dotermined by the lines of flow in the mass.

Not a few of our gems owe their exquisite beauty to theso

* Tt has often been asscrted that the ““striation” on the faces or cleavage-
surfaces of crystuls is an indication of the existence of polysynthetic twinning.
In the oligoclase of Ytterby and other localities, however, I have found that
wmany crystals which exhibit striation do not affeet polarized light differently
in the alfernate striz; but on submitting the crystals to alternate heating and
cooling, and sometimes by percussive force, the twinming may be easily developed
in them. Tt appears from these observations that the crystals are buily up of
lamellz, in which the molecules are alternately in stablo and unstable equili-
brium. I bave in some cases found that the strosses upon a slice of felspar
which is being heated and cooled and then ground into a thin section, while
cemented to a glass plate during the preparation of a microseopie slide, are
sufficient to cause the rotation of the molecules in the alternate lamelle. In
some cases, I have no doubt that twin-lamellation, like cleavage-cracks, may be
induced in the crystals of our rock-sections during the processes to which they
are submitted in their preparation.
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_ physiological changes which have taken place in them since their

first formation. The ardent glow of the Sunstone and the pale
watery gleam of the Moonstone, no less than the lovely play of
azure tints in Labrador-spar and the bronzy sheen of Paulite, are
the result of physiological processes {taking place in crystals which
‘were originally clear and translucent. In theprofound laboratories

_of our earth’s crust slow physical and chemical operations, resulting
from the interaction between the crystal, with its wonderful mole-

" cular structure, and the external agencies which environ it, have
"given rise to new structures, too minute, it may be, to be traced by
" ouf microscopes, but capable of so playing with the light-waves as
{o startle us with new beauties, and to add another to

“The fairy tales of science, and the long results of time.”

~ Yes! minerals all have a 'lz:fe-history, one which is in part
determined by their original constitution,and in part by the long series
of slowly varying conditions to which they have since been subjected.
In spite of the circumstance that their cycles of change have
cxtended over periods measured by millions of years, the nature of
their metamorphoses and the processes by which these have been
brought about are, in all essential respects, analogous to those which
take place in a Sequoia or a butterfly. In spite, too, of the
limitations placed upon us by our brief existence on the globe, it is
ours to follow in all its complicated sequencc this procession of
events, to discover the delicate organization in which they originate,
to determine the varied conditions by which they have been con-
trolled, and to assign to each of them the part which it has played
in the wonderful history of our globe during the countlcss ages of
the past.

The subject of Distribution, or Chorology, is one of no less import-
ance in the study of the mineral than in that of the vegetable and
animal kingdoms. The relations of minerals to one another, and
the manner in which they make their appearance in respect both to
time and place, constitute a most instructive and suggestive field of
research.

The older mineralogists paid some attention to the question of the
mode of association of minerals with one another, which they
described under the term ¢ Paragenesis.” DBut this was at a time
when only large and freely crystallized specimens received much
attention. At the present day this question of the varied distri-
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bution of minerals in space and time, and the’manner in which they
are associated with one another to build up rock-masses, constitutes
& most important branch of our science, that to which the name of
- Petrology is given.,

Under the name of “ Petrography ” an attempt has been made to
establish a branch of Natural-History science which shall bear the
same relation to Mineralogy as that science does to Chemistry. As
minerals are formed by the union of certain chemical compounds, so
rocks, it is argued, may be regarded as being built up of different
minerals, But it must be remembered that while minerals possess
a distinct individuality—the result of their different chemical con-
stitution and their characteristic ecrystallographic form-—we are
quite unable to point to anything analogous to these in the case of
rocks. .

How is a rock- “ species ” to be defined ? It is not enough to state
its ultimate chemical composition ; for rocks of the most varied
character and origin may agree in this respect. Kqually futile
is it to take mineralogical constitution as the basis of our classifi--
cation ; for, in the sume rock-muss, the species of minerals which
are present and their proportions to onc another may, and, indeed,
often do, vary from point to point. Nor does minute structure,
though affording admirable criteria for distinguishing certain types of
rock, supply a sufficiently definite means of diagnosis for all the
different varicties which occur. A system of «lithology” may,
indeed, be devised, if we confine our attention to the hand-specimens
in our muscums; but it breuks down the moment that we attempt
to apply it in our researches in the field.

I have long felt assured that all attempts at a nomenclature and
classification of rocks must, for the reasons just stated, be regarded
a8 tentative and provisional only ; but the carcful study of rocks is
nevertheless bringing to light a number of facts calculated to pro-
foundly modify mineralogical no less than geological thought and
Speculation.

Petrology forms the link botween Mineralogy and Geology, just as
Palontology does between Biology and Geology. Mineralogy has
Justly been styled the alphabet of Petrology ; but if the orthography
and etymology of the language of rocks lie in the province of the
Mineralogist, its syntax and prosody belong to the realm of the
Geologist. In that language, of which the letters arc mineral
species and the words are rock-types, I am persuaded that there is
written for us the whole story of terrestrial evolution.
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Petrology, it is clear, could make but little progress until the
improvement of microscopic methods enabled us to make accurate
determinations of the minerals in a rock, even when these are
present as the most minute particles. The characteristic peculiarities -
of the different rock-forming minerals, so carefully studied by
Zirkel, their accurate optical diagnosis, at which Rosenbusch has
laboured with so much success, supplemented by the micro-chemical
methods of Knop, BoTicky, Streng, and Behrens, and the pyro-
chemical method of Szabd, have already done much to render exact
our methods of recognizing the mincrals in a rock. The contri-
vances, for which we are principally indebted to the French
petrographers, for effecting the isolation of the minoerals in rocks,
so that they may be submitted to accurate chemical analyais, enable
us in cases of difficulty or doubt to confirm or check the results of our
microscopic studies.

But there is at present perhaps a tendency to confound the end
with the means in such researches as these.  When ull the varieties
of minorals in a rock have becn correctly identificd, the work of the
Petrologist is not ended ; on the contrary, it is only just begun.

The relationship of the several minerals in a rock to one another
the discrimination between such as are original and those of
secondary origin, and the recognition amoug the former of the
essential, as distinguished from those that are accessory or accidental,
—these are problems of even greater importance than the exact
determination of the specics or varicties to which cach belongs. In
not a few rocks it can be demonstrated that every one of its present
mineral constituents is difforent from those of which it was originally
made up; in somo cases, indeed, it may be shown that the recombi-
nation of the elements of the rock into fresh mineral aggregates has
taken place again and again. As well might we try to give a
rational account of our Linglish speech without taking into account
the series of changes through which it has passed in its evolution
from the Anglo-Suxon dialects, as to explain the naturo of a rock
without studying the influence upon it of the forces by which it has
gradually acquired its present characters.

‘With respect to the geographical distribution of the different
mineral species, many suggestive observations have been made.
Some, like the felspars, the pyroxenes, and the olivines, appear to be
ubiquitous in our earth’s crust, and even make their appearance
again in those bodies’ of extra-terrestrial origin—the meteorites.
Others, like leucite, nephelino, hauyne, sodalite, and melilite, are
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exceedingly abundant in certain areas of the earth’s surface, while
they appear to be wholly wanting in others.

Still more remarkable are the relations which are found to exist
betwoen the types of rocks occurring in different geographical areas.
The study of this subject is leading us to the recognition of the
fact that there are distinct petrological provinces. In closely
adjoining areas—such as Hungary and Bohemia, for example—
widely different types of rock have been erupted during the same
geological period ; and this isa fact not less striking and significant
than that of the meeting of two perfectly distinet biological
provinces along a line which traverses the Malayan archipelago.
It cannot be doubted that the prosecution of this hepeful branch
of study—the geographical distribution of minerals and recks—will
lead us to results of the highest interest and valuc.

That there will be shown to be a distribution of rocks in time, as
well as in space, I am perfectly prepared to believe. I cannot but
think, however, that some of the generalizations on this subject
which have been hazarded are somewhat premature. To a geologist
(especially one belonging to the school of Lyell) it is equally difficult
to conceive that there should be a broad distinction between the
metamorphic rocks of Archean and post-Archewan age respectively,
as that the pre-Tertiary voleanic rocks should be altogether different
in character from those of Tertiary and Recent times.

The great object of all our studies (concerning the Morphology,
the Physiology, and the Chorology) of the mineral kingdom ought to
bhe to arrive at definite ideas concerning its Btiology—the causes by
which the existing forms, capabilities, and positions of minerals and
rocks have been dctermined.

‘While the fossils contained in rock-masses afford us the means
for determining the datc of their origin, the careful study of
the minerals which they include may cnable us to unravel the
complicated series of changes through which they have passed since
their first formation.

Eighteen years ago, when endeavouring to show how the origin
of a particular rock might be elucidated by a combination of studies
in the field, in the chemical laboratory, and by the aid of the
microscope, I ventured to offer to this Society some general remarks
on this subject. As it has been my constant labour ever since that
time to apply the principles then enunciated to the case of rocks
of more complicated character and more recondite origin, I may
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perhaps be forgiven for repeating the words I then used. Every
rock since its first formation ¢ has undergone and it still is under-
-, going a constant series of internal changes, the result of the action
of different causes, as heat, pressure, solution, the play of many
chemical affinities, and of crystallographic and other molecular forces,
causes insignificant perhaps in themselves, but capable under the
factor time of producing the most wonderful transformations. The
geologist is called upon to unravel the complicated results, to
pronounce what portion of the phenomena presented ﬁy a rock is due
to the forces by which it was originally formed, and what must be
referred to subsequent change; to discriminate the successivo stages
of the latter and to detect their various causes: in short to trace
the history of a rock from its deposition to the present moment.”

Dr. Wadsworth has well characterized the changes which take
place in rock-masses as due to the tendency of unstable mineral
combinations to pass into stable ones. It must be remembered,
however, that stabilily is a relative term, and that the arrangement
of molecules which is stable under onc set of conditions, becomes
unstable under another set. As by the internal movements and the
external denudation of the earth’s crust, the conditions under which
rock-masscs exist arc undergoing slow but continual change, new
adjustments of the molecular structure of the mineral elements of
such rocks are at the same time nceessitated and brought about.

In attempting to reason as to the original conditions under which
a rock-mass must have been formed, it is of great importance to
avoid those sources of error which exist in rocks that have under-
gone much sccondary alteration. Such rocks abound in, though
they are not necessarily confined to, the older geological formations ;
and it is among the younger and fresher rocks, therefore, that we
may most hopefully seck the key to mai:y petrological problems,

If, for example, we concentrate our attention upon the more recent
and less altered igneous rocks, it becomes clear that the degree of
erystallization displayed by them has depended on the slowness with
which consolidation has taken place, and that this has in turn been
determined by the depth from tho surface at which they have been
formed. In this way, by the study of igneous rock-masses in
Scotland and in Hungary, I was able to show that there is a perfect
gradation from highly crystalline rocks (granites, diorites, and
gabbroé) into the ordinary volcanic types (rhyolites, andesites, and
basalts, respectively), and from the latter into the various kinds of
voleanic glass. These conclusions have been confirmed by subsequent
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investigations like those of Hague and Iddingsin the Comstock
region, and of Lotti in Elba. Further and more recent researches
have cnabled me to show that certain types of structure have been
determined in rocks, according to the more or less perfect absence
of all movement within them during their consolidation.

Very remarkable, indeed, are the internal changes which take place
in rock-masses when they are submitted to those powerful stresses
which result from the movoments that occur during mountain-
making.

It was long ago asserted by Scrope and Darwin that the solid
rock-masses of tho globe, under such conditions as these, must
have actuglly flowed, like the viscous lavas of the rhyolitic series.
They were even able to show that the scparation and disposition of
the crystalline clements in such lavas present the closest analogy
with what is seen in the crystalline schists and gneisses of greatly
disturbed areas.

Since these early and notable rescarches, which were principally
based on the study of rocks in the field, aided only by the pocket-
lens, three classes of investigations have served to deepen our insight
into the methods by which the schistose and gneissose rocks must
have been produced.

In tho first place, the experiments of MM. Tresca and Daubrée
have shown that solid matter under enormous pressure behaves like
a viscous substance, its whole internal structure exhibiting cvidence
of the flowing movements to which it has been subjected.

In the second place, the studies of M. Spring have established the
fact that both paramorphic change and direct chemical reaction
may result from simple pressure. Thus the unstable monoclinic
form of sulphur, by a pressure of 5000 atmospheres, is at ordinary
temperatures instantly converted into the stable rhombic form, a
transformation accompanied by change of density and of many other
physical properties. Still more striking is the well-known case of
the unstable, yellow, rhombic, mercuric-iodide, which, by simple
rubbing with a hard substance, passes into its stable, red, tetragonal
allomorph. It is instructive to notice that the same change in both
instances appears to take place *spontaneously” after a sufficient
interval of time; or, in other words, small variations in tempera-
ture, pressure, and other surrounding conditions are capable, if
sufficient time be allowed, of bringing about the same result as more
intense pressure applied suddenly. That the similar paramorphic
change of pyroxene into hornblende, which is so frequently exem~
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plified in the earth’s crust, is sometimes thoe result of intense
pressure, and at other times follows from the repeated slight altera-
tion of conditions during long periods of time, we have, I believe,
abundant evidence. ,

The experiments of M. Spring which prove that direct chemical
reactions can result from the action of pressure, are, however, of
even greater interest to the geologist. By submitting mixed powders
to intense compression, he succeeded in producing metallic alloys
and various binary compounds, and also in bringing about double
decomposition between many salts. That similar reactions between
the complicated silicates which form the minerals of rocks have
resulted from the enormous pressures to which they have been sub-
jected, we have the most ample proof. Thus in rocks where such
pressure has just begun to act, such as the ¢ flaser-gabbros,”
wherever the unstable olivine is in contact with the almost equally
unstable anorthite, chemical reactions have been set up by the
pressure, and thesec have resulted in the formation of zones of
enstatite and anthophyllite, hornblende and bhiotite, which have
been so well described by Tornebshm, Bonney, Adams, and Williams
Provided with the clue supplied by these results, we find little
difficulty in going one step further. When the pressure has been
still more intense, as in mountain-making movements, reactions
are set up among all the minerals of the rock-mass, the clements
of which it is composed, sct free from their old engagements, enter
into new alliances, and the result is the formation of a completely
new set of crystallized minerals.

The third class of rescarches, destined, as I belicve, to remove our
difficulties in explaining the origin of the schistose and gneissose
rocks, are those already alluded to as having been undertaken with
the microscope. As yet the details of such changes have only been
explained in the case of some of the simpler examples; but I am
convinced that the persevering application of the same methods in
the field and the laboratory will result in the removal of difficulties
that now seem to be absolutely insuperable,

Some observers in this country have been led to infer that the
recrystallization of rock-masses under pressure has in all cases been
preceded by their pulverization. Of this, I confess that I can find
no evidence. That near great faults of all kinds this reduction of
rocks to powder does take place, we find abundant proof; but the
evidence seems to me to also point to the conclusion that such
rock-crushing, as distinct from rock-flowing, is in every case local
and exceptional,



ANNIVERSARY ADDRESS OF THE PRESIDENT. 81

There is another and totally different series of changes which
takes place in rocks, whemn, brought near to the surface by denudation,
they are exposed to the action of water, oxygen, carbonic acid, and
other atmospheric agents. The breaking-up of the alkaline silicates
and the deposition of secondary silica, the formation of the zeolites,
the cpidotes, the chlorites, and the serpentines, tho resolution of
crystallized minerals into isotropic mixtures, and the recrystalli-
zation of these in ncw forms, all offer problems of the highest
interest to the geologist.

I may venture, in drawing these remarks to a close, to indicate
another point of analogy betwoen the throe Natural- History Sciences,
It is found in the circumstance that experimental verifications of
our conclusions are often difficult, if not actually’ impossible.

We must be content to reason from the proved variability of
the existing forms of plants and animals as to the possibility of the
production in time of new species. And in the same way, with our
limited command of heat, pressure, and espccially of time, we can
scarcely hope to originate the exact counterparts of all the various
minerals and rocks of our earth’s crust.

‘We may nevertheless point with satisfaction to what, in spite of
such difficulty, has already been accomplished in this interesting field
of research. The honour of having pushed theso researches to such
successful issues belongs chicfly to the chemists, mineralogists, and
geologists of France. To the labours of Senarmont, Daubrée, and a
host of other workers we owe the artificial production of a very
large number of the mincrals of our globe; while the ingenious
experiments of Fouqué and Michel Lévy have resulted in the for-
mation of many rocks differing in no essential particulars from those
which have been produced by natural agencies.

In the prosecution of his various researches the importance and
value of exact Mineralogical knowledge to the Geologist is becoming
every day more apparent. The temporary estrangement between the
cultivators of Mineralogy and Geology is now happily and for ever at
an end ; very heartily, indeed, do geologists recognize and welcome
the aid of their brethren the mineralogists.

But if it be confessed that the bonefits, past and prospective,
conferred on geological science by Mineralogy are vast and even
incalculable, it must also be admitted that the debt is amply repaid
by the beneficial influence which is being excrcised in turn upon
Mineralogy by Geology.

Some time ago a distinguished mineralogist asked me if I did not
VOoL. XLITI. g



82 ' ' PHOCEEDINGS OF THE GEOLOGIOAL SOCIETY.

“find the ordinary text-books of his science but little calculated to
arouse the interest or excite the enthusiasm of students. I am
sure that the energy of my assent must at least have assured my
friend of the strength of my convictions on the subject.

Too long, indeed, has the accumulated mass of mineral-lore recalled
the grim vision of the seer of Chebar. In that gruesome valley the
wail of the student, *“ The bones are very dry!” has been echoed by
the sigh of the teacher, * Can thesc bones live ?” But now from the
four winds of heaven come the constructive ideas of many minds—
from Scandinavia and from France, from Germany and from the
United States—and in obedience to this influence behold < a great
shaking > in the formless mass. Scattered facts, isolated observa-
tions, imperfect genoralizations, and tentative hypotheses are falling
together « bone to his bone,” and are building up a sound body
of mineralogical knowledge, into which, the spirit of geological
thought entering, Mincralogy shall stand forth a living science !
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February 23, 1887.
Prof. J. W. Jupp, F.R.S., President, in the Chair.

Edward Bickerton Milward, Esq., Grube Wohlfahrt, Hellenthal,
Eifel, Germany, was clected a Fellow of the Socioty. :

The List of Donations to the Library was road.
The following communications were read :—

1. ¢ On the Origin of dry Chalk Valleys and of Coombe Rock.”
By Clement Reid, Esq., F.G.S.

2. ¢« Probable amount of former Glaciation of Norway, as demon-
strated by the present condition of Rocks upon and near the western
coast.” By W. F. Stanley, Esq., F.G.S.

[ Abstract.]

The observations on which this paper arc based were made in
June last, during a voyage along the west coast of Norway. Inland
conditions were also noted in the Hardanger and Sogne Fjords, and
a few trips up some of the valleys enabled these inland observations
to be further extended. The Author limited his work to scarching
for outline evidence of ice-action. The aspect of the coast for
hundreds of miles consecutively has a uniform character of jagged
and pointed rocks nearly to the sea-level. At the mouths of the
fjords the rocks arc more rounded, particularly at heights less than
100 feet. Within the Arctic Circle the Swartisen glacier reaches
nearly to the sca, and here tho rocks are more rounded.

The Author exhibited sketehes showing the characteristic forms of
the rocks, and eoncluded from a study of these that iee had never pre-
vailed along the entire western coast of Norway, neither had inland ice
of any considerable thickness flowed over this coast in sufficient
volume to wear off the points of the sharply fractured granite. Kven
the rocks holow 100 feet are not more worn than is sometimes the case
in tropical climates. The ¢ shark’s teeth ” of the Lofotens have not
been planed down, nor is there any vestige of the great ice-sheet of
our text-books within the Arctic Cirele upon the coast of Norway.
Even in the fjords there is no evidence of ice-action until we arrive
at the head, where it is very cvident. There can be no better
demonstration of the extent of former glaciation than in the Romsdal
valley, where the line of the worn base extends as high up the rock
as 600 feet 10 miles inland.  He also instanced the principal glaciera
of the Folge Fjord, now about 7 miles from the open water of the
fjord, though formerly within half 2 mile. The angular character of

vOL. XLITI. L
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the low rocky island in front of Odde shows that it cannot have
advanced further.
The Author concluded that at no period within geologically recent,
say Tertiary times, has ice extended much further than at present.
Seeing that the morainic matter now in the valleys has been derived
from the hills, there must formerly have been a greater extent of land
above the snow-line, and this would cause a former extension ()f
glaciers without resort to any extraneous theory or change of cli-

mate, The Great Ice Age has left no trace on the Norwegian
western littoral.

Discussion.

Prof. Gerxre said he had visited the country, and had come to
precisely opposite conclusions to the writer. 1t appeared to him
that from the outer islands up to the higher mountains the lower
grounds havo been buried under a thick sheet of ice. Occasionally
the higher parts of the sides of fjords arc weathered, and the marks
of glaciation have disappeared, whilst these marks are still distinet
at lower levels.

Mr. Branrorn asked if Mr, Stanley had seen Christiania Fjord, and
remarked that, us clear evidence of glaciation on a large scale was
found in Southern Norway, the coast at a more northern latitude
could scarcely have heen free from ice-action.

Col. McManon remarked on the extent to which rocks are worn
away and a rough surface given to rocks by severe frosts, as shown
in the Himalayas.

Mr. Sraxiey said the glaciation was peculiarly distinet in the
heads of the valleys, where the granite has retained the polished
surface left by the glaciers. The extraordinary fact was that rocks
of grey granite close to the sea should be so sharp as they are if ice
had gone over them, for instance the so-called “shark’s teeth ™
of the Lofoten Islaunds. The fact that the Stor Fjord was deeper
than the ocean between England and Nerway was also opposed to
the idea of ice having cut the valley.

The following specimens were exhihited :—

Specimens of Romsdal Gneiss, exhibited by W. F. Sfanley, Esq.,
F.G.8,, in illustration of his paper.
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March 9, 1887.

Prof. J. W. Jupp, F.R.8., President, in the Chair,

William Barlow, Esq., Hillfield, Muswell Hill, N.; William
Worby Beaumont, Esq., Memb.Inst.C.E., 229 Norwood Road, Herne
Hill, 8.E.; Martin William Browne Ffolkes, Esq., Assoc. Memb.
Inst.C.E., 11 Delahay Street, Westminster ; Samuel James Hawkins,
Esq., 3 The Promenade, Highgate, N.: and Jonathan Coulthard
Walton, Esq., Writhlington, near Bath, were elected Fellows of the
Society.

The List of Donations to the Library was read.

The following communications were read :—

1. “On Chondrosteus acipenseroides, Ag.” By James W. Davis,
Esq., F.G.S.

2.« On Avristosuchus pusillus, Ow., being further Notes on the
Fossils described by Sir R. Owen as Poikilopleuron pusillus, Ow.”
By Prof. H. G. Sccley, F.R.S., F.G.S.

3. “O0n Patricosaurus merocratus, Sccley, a Lizard from the
Cambridge Greensand, preserved in the Woodwardian Museum of
the University of Cambridge.” By Prof. H. G. Secley, F.R.S,,
F.G.S.

4. “On Heterosuchus valdensis, Secley, a proccelian Crocodile from
the Hastings Sands of Hastings.” By DProf. H. G. Secley, F.R.S,,
F.G.S.

5. «“On a Sacrum, apparcntly indicating a new type of Bird
(Ornithodesmus cluniculus, Secley), from the Wealden of Brook.” By
I'rof. H. G. Sceley, F.R.S., F.G.8.

The following specimens were exhibited : —

Specimens of Patricosaurus merocratus, Seeley, exhibited by Prof.
T. M°Kenny Hughes, F.G.S., in illustration of Prof. Secley’s paper.

A cast of the specimen of Ieterosuchus valdensis, Seeley, exhibited
by Dr. H. Woodward, F.R.S., F.G.8., in illustration of Drof. Seeley’s
paper.
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March 23, 1887.
Prof. J. W. Jupn, ¥.R.S,, President, in the Chair.

Claude Black, Ksq., 33 Kcnsington Gardens Square, W., was
elected a Fellow of the Society.

The List of Donations to the Library was read.

The following communications were read :—

1. ¢ Notes on the Structures and Relations of some of the older
Rocks of Brittany.” By T. (. Bonney, D.Sc., LL.D., F.R.S.,
V.P.G.S., Professor of Geology in University College, London, and
Fellow of St.John’s College, Cambridge.

2. *The Rocks of Surk, Herm, and Jethou.” By Rev. E. Hill,
M.A., F.G.S.

3. “Quartzite Boulders and Grooves in the Roger Mine at
Dukinfield.” By James Radcliffe, Esq., F.G.8.

The following speeimens were exhibited :—

Rock-specimens and microscopic Rock-sections, exhibited by Prof.
T. G. Bonney, F.R.N., V.P.G.5., and the Rev. Edwin 11ill, F.G.8., in
illustration of their papers.

A Quartzite Boulder in Coul, from the Roger Mine, Dukinfield,
exhibited by J. Radcliffe, Bsq., F.G.S., in illustration of his paper.

Three Quartzite Pchbles from Coal, exhibited by W. 8. Gresley,
Esq., F.G.5.

April 6, 1887.
Prof. J. W. Junp, F.R.S., President, in the Chair.

Rev. Charles Leach, 56 Fernhead Road, London, N W., was
elected a Fellow ; and Senh. J. F. N. Delgado, of Lisbon, and Prof,
Albert Heim, of Zurich, Foreign Correspondents of the Society.

The List of Donations to the Library was read.

The Presipent stated that the ¢ Société Ouralienne d’Amateurs
des Sciences Naturclles,” established at Ekaterinebourg, had an-
nounced their intention to hold a Scientific and Industrial Exhi-
bition at that place during the present ycar, opening on the
27th May, and closing on the 27th Scptember.
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On the requisition of a Fellow of the Society, three extracts from
the Council Minute Book were read by the Secrotary.

The following communications were read :—

1. «“ On the Rocks of the Malvern Hills.-—Part 11.” By Frank
Rutley, Esq., F.G.8.

2. ¢« On the alleged Conversion of Crystalline Schists into Lgncous
Rocks in County Galway.” By C. Callaway, D.Sec., F.G.5.

3. “A Preliminary Inquiry into the Genesis of the Crystulline
Schists of the Malvern Hills.” By C. Callaway, D.Se., F.G.8.

The following specimens were exhibited :—

Specimens and photographs to illustrate the latest voleanic orup-
tion in Northern California and its peculiar lava, as deseribed by
J. 8. Diller, Esq., U. 8. Geological Survey, exhibited by the Iresi-
dent.

Rocks and microscopic rock-scctions, exhibited by Frank Rutley,
Esq., F.G.S., and Dr. C. Callaway, F.G.S., in illustration of their
papers.

Photographs of microscopic rock-sections, exhibited by . Bird,
Egq., ¥.G.8., in illustration of Dr. Callaway’s papers.

April 27, 1887.
Prof. J. W. Juvp, F.R.S., President, in the Chair.

F. G. Brook-¥ox, Ksq., Assoc. Memb, Inst. C. K., Indian Public
Works Department, care of Messrs. Grindlay, Groom & Co., Bom-
bay; and Alfred Woodhouse, Esq., Barberton, Transvaal, South
Africa, were elected Fellows of the Society.

The List of Donations to the Library was read.

The following communications were read :—

1. “On the London Clay and Bagshot Beds of Aldershot.” By
H. G. Lyons, Esq., R.E., F.G.8S.

2. “ Supplementary Note on the Walton Common Scction.” By
W. H. Hudleston, Esq., M.A., F.R.S., Sec.G.S.
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Specimens were exhibited by W, H. Hudleston, Esq., F.R.8., Sec.
G.8,,in illustration of his paper.

May 11, 1887.
Prof. J. W. Jupp, F.R.S., President, in the Chair.

Hugh Ker Colville, Esq., Linley Hall, ncar Broseley, Shropshire,
and J. Walter Gregory, Esq., Clare House, Goulton Road, Clapton,
E., were elected Fellows of the Socicty.

The List of Donations to the Library was read.

The following communications were read :—

1. ¢ Further Observations on fHyperodapedon Gordoni.” DBy Prof.
1. H. Huxley, LL.D., F.R.S., F.G.8.

2. “On the Rocks of the Essex Drift.” By Rev. A. W. Rowe,
M.A,, F.G.S.

3. ¢« On Tertiary Cyclostomatous Bryozoa from New Zealand.”
By Arthur W. Waters, Esq., F.G.S.

The following specimens were exhibited : —

Casts of specimens of Ilyperodapedon Gourdoni, exhibited by Dr. H.
Woodward, F.R.8., V.P.G.S., in illustration of Prof. Huxloy’s paper.

Rock-specimens from the Xssex Drift and microscopic rock-sce-
tions, exhibited by the Rev. A. W. Rowe, M.A., F.(+.8,, in illustra-
tion of his paper.

Specimens of rocks from the Boulder-clay of Finchley, exhibited
by H. M. Klaassen, Esq., I1.G.S.

Photograph of mud volcanos, *Devil's Woodyard,” Trinidad,
exhibited by R. V. Sherring, Esq., F.L.5.

May 25, 1857.
Prof. J. W. Jupp, F.R.8., President, in the Chair.

James William Barry, Esq., 97 Lansdowne Road, W.; William
Fairley, Esq., Rugeley ; and Joseph William Gray, Esq., Spring Hill,
Wellington Road South, Stockport, were elected Fellows of the
Society. '
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The List of Donations to the Library was read.

The following communications were read :—

1. “On the Remains of Fishes from the Keuper of Warwick and
Nottingham.” By E. T Newton, Esq., F.G.8.; with Notes on
their Mode of Occurrence by the Rev. P. B. Brodie, M.A., F.G.S,,
and E. Wilson, Esq., F.G.S.

2. ¢ Considerations on the Date, Duration, and Conditions of the
Glacial Period with reference to the Antiquity of Man.” By Prof.
Joseph Prestwich, M.A., F.R.8,, F.G.S.

3. “ Notes on some Carboniferous Species of Murchisonia in our
Public Museurs.” By Miss Jane Donald. (Communicated by J. G.
Goodchild, Esq., F.G.S.).

The following specimens were exhilited :—

Speel. ons of fishes from the Keuper near Shrewley, exhibited by
the Rev. P. Is. Brodie, I.(+.8. ; and specimens of the fishes from the
Keuper near Nottingham, exhibited by E. Wilson, Esq., F.G.S,, in
illustration of the paper by E. T. Newton, Esq., F.G.S,

Specimen of Chondrosteus acipenseroides, Ag., exhibited by J. W.
Davis, Esq., F.G.S.

June 8, 1887,
Prof. J. W. Juop, F.R.8., President, in the Chair,

Edwyn F. Barclay, Esq., 20 Stanhope Gardens, S.W., and Ed-
ward Bouverie Luxmore, Esq., M.A., Bryn-Asaph, St. Asaph, were
elected Fellows of the Society.

The List of Donations to the Library was read.

The following names of Fellows of the Socicty were read out for
the first time in conformity with the Bye-laws Sce. V1. B, Art. 6,
in consequence of the non-payment of the arrcars of their contri-
butions :—G. B. Luke, Ksq., W. J. Nevill, Esq., N. W. Rudston-
Read, Esq., F. Warwick, Esq., Rev. J. M°Cann, and D. Thoras, Esq.

The following communications were read :—

. ]: “ A Revision of the Echinoidea from the Australian Tor-
tiaries.” By Prof. P. Martin Duncan, M.B., F.R.S., F.G.S.
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2. “On the Lowoer Part of the Upper Cretuccons Neries in West
Suffolk and Norfolk.” By A. J. Jukes-Browne, Esq., B.A., F.G.S.,
and W. Hill, Esq., F.G.8.

3. ¢ On some Occurrences of Piedmontite-schist in Japan.” By
Prof. B. Koto. (Communicated by Frank Rutley, Esq., F.G.S.).

The following specimens were exhihited :—

Specimens exhibited by Prof. P. Martin Duncan, M.B., F.R.5.,
F.G.8., in illustration of his paper.

Specimens exhibited by A. J. Jukes-Browne, Esq., F.G.S., and
W. Hill, Esq., F.GG.S., in illustration of their paper.

Microscopic rock-sections, exhibited by Prof. B. Kotd, in illus-
tration of his paper.

June 23, 1887.
Prof. J. W. Juvp, F.R.8,, President, in the Chair.

Charles James Buckland, Esq., Athcncum Club, Sydney, and 8t,
Stephen’s Club, S.W.; Henry Ramsay Collins, Esq., Assoc. Memb.
Inst. C.E., Durban, Natal; Joseph Landon, Ksq., Training College,
Saltley, Birmingham ; Charles Davies Sherborn, Esq., 540 King's
Road, Chelsea, 8.W.; and John Udall, Esq., Red Street Board
School, Birmingham, were clected Fellows of the Socioty.

The List of Donations to the Library was read.

The following names of Fellows of the Socicty were read out for
the sccond time in conformity with the Bye-laws See. VL. B, Art. 6,
in consequence of the non-payment of the arrcars of their contri-
butions :—G. B. Luke, Esq., W. J. Nevill, Esq., N. W. Rudston-Read.
Esq., F. Warwick, Esq., Rev. J. M°Cann, and D. Thomas, Fsq.

The following communications were read :—

1. ¢ On Nepheline Rocks in Brazil, with special Reference to the
Association of Phonolite and Foyaite.,” By Orville A. Derby, Exq..
F.G.S.

2. « Notes on the Metamorphic Rocks of South Devon.” By Miss
Catherine A. Raisin, B.Sc. (Communicated by Prof. T. (i. Bonney,
D.Se., LL.D., F.R.S, V.P.G.S.)
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3. «“On the Ancient Beach and Boulders near Braunton and
Croyde in North Devon.” By Prof. T. M‘Kenny Hughes, M.A.,
F.G.S.

4. “Notes on the Formation of Cnal-scams, as suggested by evi-
dence collocted chiefly in the Leicestershire and South Derbyshire
Coal-ficld.” By W. S, Gresley, Esq., I.G.S.

5, “Note on some Dinosaurian Remains in the Colleetion of A.

Loeds, Fsq.  Part 1. Oraithopsis Leedsiio—Part 1L Omosawrus, sp.”
By J. W. Hulke, Bsq., F.R.S., F.G.S.

6. * Notes on some Polyzoa from the Lias.” By Edwin A. Wal-
ford, Esq., F.G.S.

7. ¢« On the Superficial Goeology of the Southern Portion of the
Wealden Area.” By J. Vincent Elsden, Lisq., B.Sc. (Communicated
by the President.)

8. “Report on Palwo-hotanical Investigations of the Tertiary
Tlora of Australia.,” By Dr. Constantin Buaron von Kttingshausen,
For.Corr.G.5.

9. ¢ On some new Features in Pelancchinus corallinus.” By T.
T. Groom, Esq. (Communicated by Prof. T. M‘Kenny Hughes, M.A.,
F.4.8.)

10. “On Boulders found in Seams of Coal.” By John Spencer,
Esq., ¥.G.8.

The following specimens were exhibited :—

Rock-specimens exhibited by O. A. Derby, Esq., F.G.S., in illus-
tration of his paper.

Rock-specimens and microscopic seetions exhibited by Miss Raisin,
B.Se., in illustration of her paper.

Iron model of a boulder, exhibited by John Spencer, 1isq., F.G.S.,
in illustration of his paper.

Specimens exhibited by Edwin A, Walford, Esq., F.G.S,, in illus-
tration of his paper.

A Special General Meeting was held, at which the Rev. G. F.
Whidborne was elected a Member of the Council, in the room of
A. Champernowne, Ksq., deceased.
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I. ADDITIONS TO THE LIBRARY.

1. Perionicars Axp PunricaTions oF LEARNED SocIETIES.

Presented by the respective Societies and Lditors, if not otherwise
stated.

Academy. Nos. 738-764, 1880,
. Nos. 765-789. 1887.

Adelaide. Roval Society of South Australia. Transactions and
Proceedings and Report.  Vol. viii,  1884-85, 18806,

J. 3. East. On a Geological Section from the Head of St. Vineent
Gulf enstward across the Wakefield and  Light-River Basing, I.—Q.
Seoular, Past Climatic Changes, with special reference to the oceurrence
of n Glacial Epoch in Australia, 36.—-R. Tate.  Post-Miocene (limate in
South Australia, 49.—W. Howchin.  On the TFossil Foraminifera from
the Government Boving at Tlergott, with general remarks on the Seetion,
and on other forms of Microzoa observed thevein, 79.—R. Tate.  Supple-
mental Notes on the Palliobranchs of the Older Tertiary of Australia,
and a dexeription of a new Species of Rignchonella, M —R. Tate. The
Lamellibranchs of the Older Tertiary of Australia, Part 1, 96,

Agram. Sociclas ITistorico-Natural” Croatica. Glasnik, Godina 1,
Broj. 1-6.  (Svo.) 1886,
D. Gorjanovie-Kramberger.  Talweoichthyologische Beitriige, 122

Analyst. Vol xi. Nos, 122-125. 1886,
A, Perey Smith,  On the Micro-chemical examivation of Crystalline
Rocks, 191,

———. Yol xii. Nos.129-134. 1887,

Anuals and Magazine of Nautwral History., Ser. 5, Vol. xviii. Nos.
103108, 1886.  [urchased.

1. A, Nicholson.  On some new or imperfectly-known Species of
Stromatoporoids, 8—I1. Raafl,  On the Genns Hidia, 169.--11. B,
Brady. Note vn_ Orbitolites dtalica, Costa, sp. (Orbitolites tenuissima
Carpenter), 191.—D. M. Duncan.  On the Gienus 2india and its Species’
226.—T. Rupert Jones and James W, Kirkhy. Notes ou the Paliozoic
Bivalved Entomostraca, No. XXIL, 240.—1. 1L Carpenter. Note on
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the Structure of Crotalocrinus, 397.—R. T1. Traquair. On Harpacanthus,
a new Genus of Carboniferous Selachian Spines, 493.

Annals and Magazine of Natural History. Ser. 5. Vol. xix.
Nos. 109-114, 1887. LPurchased.

H. A. Nicholson.  On some new or imperfectly-known Species of
Stromatoporoids, 1.—G. . Vine. Notes on a Species of Znutalophora
from the Necocomian Clay of ILincolnshire, 17.—P. I1. Clarpenter.  The
Morphology of Antedon rosacea, 19.—G. J. Hinde. On the Genus Zlindia,
Duncan, and the Name of its Typical Species, 67.—1. I. Carpenter. The
Generic Position of Solancerinus, 81.—P. M. Duncan and W. P, Sladen.
Oun some Points in the Morphology and Classification of the Saleniidee,
Agassiz, 117.—T. Rupert Jones and Jumes W. Kirkby. Notes on the
Palacozoic Bivalved Jntomostraca, No. XXIII,, 177; No. XX1IV., 400.—
. M. Duncan. A reply to Dr. G. J. Ilinde’s Communication “On the

.

Genus Ilindia, Dunc., and the name of its Typical Species,” 260.
Athenzum (Journal). Nos. 3061-3087. 1886.

. Nos. 3088-3112. 1887.

——.  Parts 702-708. 1886.

Parts 709-714. 1887.

Barnsley. Midland Institute of Mining, Civil, and Mechanical
Kngincers. Transactions. Vol. x. Parts 82-87. 18586 and
1887.

R. Gascoyne. On the Eastern Extension of the Leeds and Nottingham

Coal-field, 250.

Bascl. Naturforschende Gescllschaft. Verhandlungen. Theil viii.
Heft 1. 1836.

V. Gilliéron,  La fanne des couches & Mytilns considérée comme phase

méconnue de la transformation de formes animales, 133.

. Schweizerische paliontologische Gesecllschaft. Abhandlun.
gen, Vol xiii.  1886. 1886, Purchased.

F. Koby. Monographie des polypiers jurassiques de la Suisse, (% partie,
No. LA, Wettstein,  Uebher die Fischfauna des tertiaven Glarnerschie-
fers, No. 2. =P, de Loriol et PAbLbé Bowrgeat.  Itude sur les mollusques
des couches de Vallin, No. 8.

Bath Natural-History and Antiquarian Field Club. Vol. vi. No, 2.
1887.

I B. Woodward.  Notes on the Geology of Brent Knoll, in Somerset-

shire, 125.—11. . Woodwurd. Notes on the Ham Hill Stone, 182,

. Royul Literary and Scientific Institution. 16th Annual
Report, 1834, 1885,

Belfast Natural-History and Philosophical Socicty. TReport and
Procecedings for 1883-86, 1886,
W. 11 Patterson. The Tlistory and Legends of some Irish Lakes, 7.—
W, Swanston, Important local geological discovery, 18,

—— Naturalists’ Field Club. Annual Report and Proceedings.
1885-86, Series 2. Vol.il. DIart 6. 1887,
12
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Berlin.  Deutsche geologische Gescllschaft. Zeitschrift.  Band
xxxviil. Hefte 2-4. 1886.

(. Berendt. Der oberoligociine Meeressand zwischen Tilbe und Oder,
255.—G. De Geer.  Ucber ein Conglomerat im Urgebirge bei Westan8 in
Schinen, 269.—J. Walther und P. Schirlitz. Studien zur Geologie des
Golfes von Neapel, 295.—1. Beck. Deitriize zur Kenntniss der Flora des
siichsischen Oligociing, 342.—F. Walimschaffe.  Die las=artigen Bildungen
am Rande des norddeutschen Flachlandes, 353.—A. v. Groddeck. Zur
Kenntniss der Zinnerzlagerstiitten des Mount Bischofl' in Tasmanien, 370,
—IK. Keilhuck.  Beitriize zur Geologie der Insel Idand, 576.—C. W,
Schmidt. Teber das Gebirgsland von Usambara, 450.— F.J. P. Van
Calker. Ananchytes suleatus in Diluvialgeschicben der Gegend von Nieuw
Amsterdum, 452.---Vanhifen.  Finige fiir Ostprenssen neue Geschiche,
454 —Qiirich.  Ueber Dactylosaus, 457.—A. Penck.  Deobachtungen
iiber den Aufban des Elballuvium bei Ilamburg von TTevrn 1, Wichmaun,
458.—J. Felix. Untersuchungen iher fossile 116lzer, 483.—T1. Credner.
Das “marine Oheroligocin™ von Markranstadt bhei Leipzig, 493.—C,
Rammelsberg, Ueher die chemisehe Natur des Kudialyts, 497.—(C. Ran-
melherg, Beitriige zur chemisehen Kenntniss des Vesuvians, H07.—A.
Wichmaim, Zur Geologie von Nowaja Semlja, 516.—W. Dames.  Ueber
einige Crustaceen aus den Kreideablagerungen des Libanon, 551.--H.
Credner.  Die Stegoeephalen aus_ dem Rothliegenden des Planen’schen
Cirundes bei Dresden, vi, 676K, Obbeke,  Ueher den Glankophan und
ceine Verbreitungin Gesteinen, 634.— 13, Geinitz, Uebher Asar und Kames
in Mecklenhurg, G54.—T. Romer.  Ueber ein massenhaftes Vorkomien
von grossen Granat-Krystallen im Boden der Stadt Breslau, 723.—@.
Bohm. Die Gattungen Pachymegaloden and Durgo, 722 W, Brulns,
Der Porphyritmung von Wilsdruli-Potschappel, 736.—1° Rimer.  Notiz
ither Bilobiten-iihnliche als Diluvial-Geschiebe vorkommende Korper, 762,
—(. Ochsenius,  Ueher das Alter einiger Theile der siidamericanischen
Anden, 766.—J. T. Sterzel.  Neuer Beitriige zur Kenuntuiss von 2ickso-
nites Pluclenet?y, Brongniart, sp., 773.—TF. Nitling.  Ueber die Lagerungs-
verhiiltnisse ciner quartiiren Fauna im Gebiete des Jordanthals, 807.—
F. Nitling.  Entwurf einer Gliederung der Kreddeformation in Syrien
und Paliisting, 824.--K. Picard.  Ueher Ophinren aus dem Oberen Mus-
chelkalk bei Schlotheim in Thiiringen, 876.—A. von Konen.  Ucher das
Mittel Oligociin von Aarhus, Jiitland, 83.—T1. Kunische  Foltzia krap-
pitzensis, nov. spec., aus dem Muschelkalke Ohevsehlesions, SO4.— O,
Sehliiter,  Archecoeyathus i russischen Silur 2, &090.— 10 Geinitz, Aus-
stehender oligociiner Sand in Mecklenburg, 910.—C. Ochsenius. Ucher
das Auftreten von Phosphorsiiure im Natron-salpeterbeckicn von Cliile,
011.

——.  Gesellschaft naturforschender Freunde.  Sitzungs-Berichte.
Jahrgang 1886, 1886,

. Koken. Ucher Gehirn und Gehor fossiler Crocodiliden, 2.—15. Weiss,
Ueher Sigillarien, 6.—1. Niotling. Vorlegung civigerfos-dler Haifisehzihne,
13.-—F. Notling.  Vorlegung von Crustacecenresten nus dem obevoligociinen
Sternherger Gestein, 52.—W. Dames.  Vorlegung eines sublossilen Cro-
codil-Humerus von Madagascar, 63.—T. Weiss.  Mittheilungen zur Sigil-
larien-Frage, 70.—E. v. Martens. Varzeigung von Prof, Rehweinfurth
gesammelter subfossiler Stisswasser-Conchylien aus dem Fajum-Becken
in Kgypten, 126,

——. Koniglich-preussische Akademic der Wissenschaften. Sit-
zungsberichte, 1886, Nos. 1-53. 1886,
C. Rammelsberg. Ueber die chemische Natur des Iudialyts, 441.—
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J. Kiessling. Die Bewegung des Krakatau-Rauches im September 183,
520, —J. Partsch.  Bericht tuber die wissenschaftlichen Ihgebnisse seiner
Reisen auf den Inseln des Tonischen Meeres, 615.—C. Gottselie.  Geolo-

ische Skizze von Korea, 857.—J. Roth. Buvitriige zur Petrographie von
ioren, 875.—J. Roth. Vulcanische Ausbruch in Nord-Neuseeland, 940.—
J. Roth.  Erdbeben in Malta, 9435, —M. Websky.  Ueber Caracolit und
Pereylit, 1045, —A. Arzruni.  Mineralogisches aus dem Sandrka-Gebict
im Std-Ural, 1211,

Berlin,  Kiniglich-preussische Akademic der Wissenschaften,  Sitz-
ungsberichte, 1887, Nos. 1-18.  1887.

——. Kaniglich preussische geologische Landesanstalt und Berg-
akademie. Juhrbuch, 1830-8+4.  1881-85.

. ———. Jahrbuch fiir das Jahr 1885, (8vo.) 1886.

Mittheilungen aus der Anstalt, vii-xev.—--\. von Groddeck. Studien
iiher Thonschicfer, Gangthonschiefer und Sericitschicfer, 1.—A. von
Konen. Ueber das Verhalten von Disokationen im  nordwestlichen
Deuatschland, 53.—H. Lovetz. Zur Deurtheilung der beiden Haapt-
Streichrichtungen im siidistlichen Thiiringer Walde, besonders in der
Gegend von Griifenthal, 8415 11 Zimmermamm.  Ein neuer Monomy -
arie aus dem ostthiivingischen Zechstein (Lrospondylus Licheanis), 105,—
1. Weiss.  Untersuchungen im Rybniker Steinkohlengebiete Obersehle-
siens, 120.— 1. Wahuschatte.  Mittheilungen iiber das Alluvium der
Rathenower Gegend, 124.—T1 Grebe,  Ueher Thalbildung auf der linken
Rheinseite, insbesondere tiber die Bildung des untern Nahethales, 133.—
II. Girebe. . Neuere Beobachtungen iiber vulkanische Erscheinungen an
Mosenberg bei Manderscheid, bei Birvesborn und in der Gegend von
Bertrich, 165.-—K. T. Liebe und 1, Zimmermann.  Die jimgeren Bruptiv-
gebilde im Siidwesten Ostthivingens, 178K, A, Losson. Geologische
und petrographische Beitriige zur Kenntoiss des Harzes, 19111 8chroder.
Ueher zwei neue Fundpunkte mariner Dilavialconchylien in Ostpreussen,
219, —C. K. Weiss, Gerdlle in und anf der Kohle von Steinkohlentlotzen
besonders in Oberschlesien, 212.—W. Frantzen.  Die Entstehung der
Losepuppen in den iilteren lossartigen Thonablugerungen des Werrathales
bei Meiningen, 257.—J. (1. Bornemanu.  Deitrage zor Kenniniss des
Muschelkalks in Thiivingen, 267.—1. Klockmann,  Charakteristiscbe
Diabas- und Gabbro-Typen unter den norddeutsclien Diluvialgeschieben,
322.—GL Berendt, Geognostisehe Skizze der Gegend von Glogau und
das Tiethohrloch im dortiger Krieg=schule, 317.—C. 1. Weiss.  Ueber eine
Buntsandstein-Sigillaria und deren niichste Verwandte, 356.—C. 15, Weiss,
Nachtrag zu der Abhandlung “ Geville in und auf der Kohle von Stein-
koblentlotzen, besonders in Oberschlesien,” 362.—11. Grebe. Ucher die
Verbreitung valkanischen Sandes auf den Tlochflichen zu beiden Seiten
der Mosel, 36G4.— I, Klebs, Gastropoden im Bornstein, 366.—A. Jentasch.
Das Profil der Eisenbabn Berent-Schineck-Hobenstein, 395, —A\.
Jentzsch,  Das Profil der Lisenbahn Zajonskowo-Lithau, 424,

E. Ramann.  Der Ortstein und iholiche Secundirbildungen in den
Diluvial- und Alluvial-Sanden, 1.

——. Paliiontologische Abhandlungen. Bund iii. Iefte 3 & 4.
1886. Purchased.
F. Frech. Die Cyathophylliden und Zaphrentiden des deutschen

Mitteldevon, T (Heft 3).—J. "I Sterzel.  Die TFlora des Rothliegenden im
nordwestlichen Sachsen, 1 (Heft 4).
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Berlin. Zeitschrift fiir das Berg-, Hiitten- und Salinenwesen im
preussischen Staate. Band xxxiv. Lief. 3 & 4. 1886. Pre-
sented by the Ministry of Public Works.

Brathuhn. “Die Umarbeitung der Oberharzer Grubenrisse, 175.—QGrass~

mann. Das Richelsdorfer Kupfer- und Kobaltwerk in Hessen, 195.—

W. Rittershaus. Der Iberger Kalkstock bei Grund am Harze, 207.

. . Band xxxiv. Statistische Licferungen 1-3. 1886.
——. ——. Band xxxiv. Atlas. Tafeln 1-19. 1886.

. . Band xxxv. Licf. 1 & 2. 1887,

E. Tilger. Die Ablagerung der productiven Steinkohlenformation in
der Horst-Recklinghausener Mulde des Niederrheinisch-Westfilischen
Steinkoblenbeckens, unter besonderer Beriicksichtigung der nenesten Auf-
schliisse der Zechien Sehligel und Fisen, Fwald, Graf Bismarck, (feneral
Blumenthal und Kinig Ludwig, 30.—I. Cappell.  Ueber die Erzfihrung
der Oberschlesischen Trias nordlich von Tamowitz, 0.5, 9.

. . Band xxxv. Atlas, Tafeln 1.-12. 1887,

Bern. Schweizer Alpenclub. Jahrbuch, Jahrgang 21, 1885-80.
18%6.  Also Beilagen.  Purchascd.

A. Heim.  Notizen iiher Wirkungen des Blitzschlages auf Gesteine,

842 —1. A. Forel.  Les variations périodigues des glaciers des Alps, 358,

Repertorium und Ortsregister. Band i-xx.

—

8vo. 1886.

Birmingham. Mason Scicnee College.  Calendar for the Session
188G-87. 18306,

Birmingham Philosophical Society. Proceedings. Vol.v. Part 1
(1585-86G).  1836.

C. Davison. On the Existence of Undisturbed Spots in Farthqnake-
shaken Areas, 57.—J. II. Player.  Analyses of Basalts, 122.—I1. W,
Crosskey.  Nole on the Glacial Geology of the district around Loch
Sween, Argyllshire, 219,

Bordeanx. Société¢ Linnéenne. Actes. Vol. xxxiv. (8¢ér. 4, Tome ix.).
1885.

E. A. Benoist.  Description géologique et paléontologique des com-
munes de Saint-Iistéphe et de Vertheail, 79. 301.—K. A, Benoist,
Reévision de la list des espéces fossiles, appartenant aux familles des
Buecinide et des Nusside, trouvées dans les faluns miocénes du Sud-
Ouest, xvi.—E. A. Benoist.  Sables éruptifs des gravicres de Monrepos,
xxiv.—E. A. Benoist,  Compte-rendu géologique de Pexcursion trimes-
trielle fuite & Villandrant et & Balizae, xxxi—-EK. A. Benoist.  Forage
@un puits an moalin de Perron, commune de Landiras, xxxiii—FE. A.
Benoist.  Le puits artésien du Pare Bordelas, L-—1. A Benoist.  Compte-
rendu géologique de Pexcursion trimestriclle & Verthenil, Ixii.

Boston (Cambridge). American Academy of Arts and Sciences.
Memoirs.  Centennial volume.  Vol. xi. Part 4. Nos. 4 & 5.
1886.

——. ——. DProceedings. N.S8. Vol xiii. (whole ser. vol. xxi.).
Part 2. 1886.

g. W. Huntington. On the Crystalline Structure of Iron Meteorites,

478.
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Boston (Cambridge). American Academy of Arts and Sciences.
Procecdings. N.S. Vol. xiv. (whole ser. vol. xxii.). Part 1.
1886. 1887,

(. W. Leighton. Contributions from the Chemical Lahoratory of
Harvard College, 158,

. Socicty of Natural History. Memoirs. Vol.iii. Nos. 12
& 13. 1886.

S. IL Scudder.  The oldest known Insect-larva, Mormolucoides articu-
latus, from the Connecticut-River Rocks, 431.-—S. I1. Scudder.  Note on
the supposed Myriapodan Genus Trickiulus, 438.-=8. 11, Scudder. A
Review of Mesozcic Cockroaches, 439,

Proceedings. Vol. xxiii. Part 2. 18RK6.

M. E. Waudsworth.  On the relation of the ¢ Keweenawan Series” to
the Bastern Sandstone in the vicinity of Torch Lake, Michigan, 172.—
M. E. Wadsworth. The Theories of Ore-Deposits, 197.—M. [, Wads-
worth.  On a supposed Fossil from the Copper-hearing Rocks of Lale
Nuperior, 203,

Brishane,  Acclimatization Socicty or Queensland. 20th Report,
1885, 1886.

Bristol Muscum and Library.  Report of Proccedings at the 16th
Annual Mecting, held 24h February, 1587, 1837,

British Association for the Advancement of Science.  Report of the
A5th Meeting, held at Aberdeen in September 1885, 1886,

J. D Everett. Seventeenth Report of the (Committee appointed for the
purpose of investigating the Rate of Increase of Underground Tempera-
ture downwards in various localities of Dry Land and under Water, 95.—
T. Rupert Jones.  Thivd Report of the Committee on the Fossil Phyl-
lopoda of the Palicozoie Rocks, 5326.—J. Milve.  Fifth Report of the
Committee appointed for the purpose of investigating the Earthquake
Phenomena of Japan, 362~ 10 De Rauee, Eleventh Report of the
Committee appointed for the purpose of investizating the Cirenlation of
Underground Waters in the Permeable Formations of Jngland and Wales,
and the Quantity and Character of the Water supplied to various Towns
and Districts from these Formations, 382.-—1T..). Ju‘]mstnn-l,m‘is. Report
of the Committee for the Investigation of the Voleanie Phenomena of
Vesuvius, 395.—J. S, Gardner. Report of the Committee on the Fossil
Plants of the Tertiary and Scecondary Beds of the United Kingdom, 346,
—W. Topley.  Report. of the Committee appointed for the purpose of
inquiring into the Rate of Trosion of the Sea-coasts of England and
V\'alv::&, and the Influenee of the Artificial Ahstraction of Shingle or other
material in that action, 404.—@G. . Vine. LReport of the Clommittee
appointed for the purpose of reporting on vecent Polyzoa, 411 T G
Bouney. Report on the Rocks ecollected by I 1L Jolnstone, ,lC.ur}., from
the upper part of the Kilima-njaro wassif, 632.— (', Meldrum, A Tabular
Statement of the Dates at which, and the Localities where, Pumice or
Voleanic Dust was seen in the Indian Ocean in 1883-24, 773.— W,
‘Whitaker. Tist of Works on 1he Geology, Mineralogy, and Paleontology
of Staffordshire, Worcestershire, and Warwickshire, 780.—A. Harker.
On Slaty Cleavag - T
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Hull. Notice of an Outline Geological Map of Lower Egypt, Arabia
Petrea, and Palestine, 1015,—L. 1lull.  On the Ocecurrence of Lower
0ld Red Conglomerate in the Promontory of the Fanad, North Donegul,
1016.—T. G. Bonney. On Bastite-Serpentine and Troktolite in Aber-
deenshire ; with a Note on the Rock of the Black Dog, 1016.—W, Ivison
Macadam. On certain Diatomaccous Deposits (Diatomite) from the Peat
of Aberdeenshire, 1017.-—T. Anderson. The Voleanoes of Auvergne, 1017,
—BR. L. Playfair.  On the Re-discovery of lost Numidian Marbles in
Algeria and Tunis, 1018 —W. Watson, The Chasm called the Black
Rock of Kiltearn, 1018 —J. Davidson. The Bass of Inverwie, a frag-
ment of an ancient Alluvial Bed, 1019..~T1. Carvill Lewis. The Direction
of (Hlaciation as ascertained by the Form of the Strire, 1019.—W. F.
Stanley.  Proposed Conditions to account for a former (lacial Period in
Gireat Britain, existing under similar meteorological conditions to those
that rule at the present time, 1020.- IL Iicks. On the Fymmon Beuno
and Cae Giwyn liumr—(‘m'es, North Wales, 1021,-J. (. Phillips. The
Klgin Sandstones, 1023, —R. H. Traquair. Preliminary Note on a new
Fossil Reptile recently discovered at New Spyuie, near Elgin, 1025, —(t,
Tapworth. The Iighland Controversy in British Geology 3 its Causes,
Course, and Consequences, 1025.—B, N, Peach and J. Horne, The
Geology of Durness and Kriboll, with special reference to the Iighland
Controversy, 1027.—T. G. Bouney.  Preliminary Note on some Traverses
of the Crystalline District of the Central Alps, 1027 —I1L C. Lewis. Some
Examples of Pressure-Ilnxion in Penunsylvania, 1029.—J. Gunn.  On
Rocks of Central Caithness, 1050.—A. Renard.  On some Rock-Speci-
mens from the Islands of the Fernando Noronha Ciroup, 1031, —E. TTilL
On the Average Density of Meteorites compared with that of the Karth,
1031.—11 Drummond. Notes on a recent Examination of the Geology
of laast Central Africa, 1032.—M. Schuster.  Some Results of the Cry-
stallographic Stndy of Danburite, 1033, —Sir B Owen.  American Fvi-
dences of Focene Mammals of the ¢ Plastic Clay ™ Period, 1083.—11.
Miller. Some Results of a detailed Survey of the Old Coast-lines near
Trondhjem, Norway, 1033.—J. Melvin. The Parallel Roads of Lochaber,
1035.—DB. N. Peach and J. Horue.  Further Evidence of the Extension
of the Ice in the North Sea during the Gilacial Pericd, 1036G.-- . M.
Cadell.  IRecent Advances in West Lothian Geology, 1037.—14 Clowes.
Barium Sulphate as a C'ementing Material in Sandstone, 1038.-~A, C. (i,
Cameron. K’otvs on Fuller's Farth and itsapplications, 1039, —J. (. How-
den. On the Glacial Deposits at Montrose, 1040.—X. Ross. Notes on the
Rocks of St. Kilda, 1040.—W . Whitaker. On l)w}) Bovings at Chatham :
a Contribution to the Deep-scated Geology of the London Basin, 1041,
W. Whitaker., On the Waterworks at (Goldstone Roud, Brighten, 1041,
—O. . Marsh.  On the Nize of the Drain in lixtinet Animals, 1065.—
D’Arcy W. Thompson. On the Tlind Limb of Tehthyosaurus and on the
Morphology of Vertebrate Appendages, 1065~ K. Tull. On the Origin
of the Fishes of the Sea of Galilee, 106 5.—. TTall.  Oun the (‘ause of the
Txtreme Dissimilarity of the Faunas of the Red Sea and Mediterrancan,
1068.—T. Wilson. A new Cave-Muan of Mentone, 1213.—W, Pengelly.
Happaway Cavern, Torquay, 1219.

Brusscls. Musde Royal d’Histoire Naturelle de Belgique.  Bulletin,
Tome iv. Nos. 2-4. 1886.

P. Pelseneer. Notice svr un Crustacé des sables verts de Grandprs, 47.
—A. Rutot. La tranchée de ITainin, 61.—1.. Dollo. Premiere Note sur
les Chéioniens du Bruxellien (éocéne moyen) de la Belgigue, 75.—1..
Dollo. I'remiére Note sur les Chéloniens landeniens (éoedéne inféricur) de
la Belgique, 1:29.—P., Pelseneer. Notice sur les Crustacés décapodes du
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Maestrichtien du Limbourg, 161.—A. Renard. Notice sur la géologie de
Tile de Kerguelen, 223.—C. Klement. Notice sur la composition chimique
de la météorite de Saint-Denis-Westrem (Ilandre orientale), 273,

Brussels. Société Royale Malacologique de Belgique. Annales.
Tome xx, (S¢r. 3, Tome v.) 1885. 1886.

Mémoires.

F.T. Cornct.  Sur une coupe observée i Mesvin dans le terrain quater-
naire, 3.— E. Delvaux.  Epoque quaternaire— Quelques mots sur le grand
bloe erratique d’Oudenbosch, prés de Bréda, et sur le dgpot de roches gra-
nitiques scandinaves découvert dans la région, 6.—E. Delvaux. Note
suceinete sur l'excursion de la Société géologique de Belgique & Spa,
Stavelot et Lammersdorl, 15.—A. Rutot.  Sur le terrain quaternaire des
environs de Mons, 24.—I.. Foresti. Note sur le sous-genre Smendoria,
Tournouér (1882), 27.—A. Meunier et Ed. Pergens. Nouveaux Bryozo-
aires du Crétacé Supéricnr, 32.—A. Nobre, Catalogue des Mollusques
des environs de Cofmbre (Portugal), 45.

Dulletin.

0. Van Ertborn et I, Cogels.  Note sur les conséquences de certaines
erreurs d'interprétation au point de vue géologique, vii, xix.—kE. Van den
Broeck.,  Réponse & la note de MM, Van Irtborn ct P, Cogels, x, xxii.—
A. Rutot. Quelques mots sur I'étage Asschien, xiii.—I. Van den Broeck.
De Ia constitwtion géologique du territoire de Ia feuille d "Aerschot,
d’aprés la carte au 1:20,000 de MM Lrtborn et Cogels, et d’aprés les
levés du service ofliciel, lix.—F. L. Cornet. Note sur deux gisements des
sables et argiles d'Tlantrages, Ixxiii.—A. Ihdot.  Sur les résultats de
Pétude des ¢iages Landenien et Heersien sur les feuilles de Landen,
Saint-Trond et Teers, Ixxv.—A. Rutot et 15, Van den Broeck,  Note sur
la nouvelle elassification du terrain quaternaive dans la basse et dans la
moyenne Delgigue, Ixxviii—A. Rutot et 15, Van deu Broeck.  Note pri-
liminaire sur I'ige des diverses conches confondues sous le nom de Tufean
de Ciply, xciil.—F. L. Cornet et A. Briart— Sur Pige du tufeau de Ciply,
c.—A. Rutot ¢t I. Van den Broeck. Sur lige tertiaire du tufean do
Ciply, cviii, exiii.

—_ . Procés-Verbaux des Séances. Tome xv. 1886--87.
Pp. i-exliii. 1886 87.

A. Briart ¢t 11, Crosse. Rapport sur ¢ Catalogue des coquilles fossiles
de I'éocene des environs de Paris,” v.—I8, Van den Droeck.  Note sur une
observation faite & Schriek (Feunille d'Tleyst-op-den-Berg) montrant,
contrairement aux Levés (éologiques de MM. Van Ertborn et Cogels,
Pabsence d'Eocdne Wemmelien dans le territoire de la Feuille d’Heyst-
op-den-Berg, x.—P. Cogels et O. Van Ertborn.  De la limite méridionala
de Targile de Boom sur la planche d’Heyst-op-d-n-Berg, xvi.—P. Cogels
et O. Van Ertborn.  Contribution A I'étude des terrains quaternaires, xxiii.
—E. Van den Broeck,  Quelques mots en véponse aux lectures faites par
MM. ¢ ogels et Van Lirtborn, xxxviil.—O. Van Ertborn.  Les coupes ot la
valeur scientifique des échantillons de quelques puits artésions, &e. &e.,
xlv.—J. Lorie. " Note sur le forage d’Arnhem, xliv.—P. Cogels ¢t O. Van
Erthorn.  De Infraheersien et du niveau occupé par le crétacs sur le
territoire de la feuille de Bilsen, lix.—T, Cogels ¢t O, Van Ertborn.  Note
sur un gisement de hoix de Rennes incisés par 'lomwme dans les argiles
quaternaires de la Campine, ci.—(G. Vincent. Note sur un gite fossilifere
quaternaire observé i Veeweyde, prés de Duyshourg, exxiv.—1D. Raey-
maekers. Sur la présence de fossiles tongriens fluvio-marins sur la plan-
chetie de Louvain, cxxvi.
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Buckhurst Hill, FEssox Ficld Club. Transactions. Vol.iv. Partz
(1886). 1886,
‘W. Whitaker. Some Essex Well-Sections, 149,

. Essex Naturalist (continuation of above). 1887,
Nos. 1-4. 1817.
T. V. Holmes, On the Subsidence at Lexden, near Colchester, 1.—
W.G. Smith. Primmval Man in the Valley of the Lea, 36, 83.—0. Fisher.
On the Subsidence at Lexden, near Colchester, in 1862, 89.

Buda Pest. Magyar Foldtani Térsulat. (Ungarische geologische
Gesellschaft. Geologische Mittheilungen.) Toldtani Kozlony.
Kitet xv. Fuzet 6-12 (1835). 1885.

J. Bickh. A. m. Kir. Foldtani Intézet évi jelentése 1884-ril, 217.—
J. Matyasovezky. A Reézhegyseg II Ny-i végén, a Nagy-Birod és Felsi-
Darna kizott eszkizolt részletes folvételrol, 246.—L. Locay. A Maros és
a Fehér-Koros Kozotti hegyvidéken eszkozolt foldtani részletes folvétril,
250.—G. Pethé. A Lippa-Odvos. Kounop kirnyéki krétateriiletrol, 266.—
G. Pethi,  Baltavir oserloseirsl, 273.—~A. Koch. A gyalui havasok [i-i
szélén, Kalotaszegben és a Vlegyisza hegysigben vigzett részletes fildtani
felvételrol, 284.—L. Roth. A Bozoviestol Ii-ra fekvo hegysegrész Krassi-
Szirenymegyében, 206, —G. Halavits. Az Oravieza-Roméan-Bogsdn kir-
ny6kén eszkizilt részletes {oldtani folvételril, 813.—F. Schafarzik. Me-
hidia 6s ITerkules-fiirdo kérnycke Krassd-Szorénymegyében, 324.—A.
Gesell. A Selireczbiinya és Szelakna kornyckén eszkizolt reszletes banya-
geologiai félvételekrol, 336.—J. Bockh. Jahreshericht der Kon. ungar.
geologischen Anstalt fiir 1824, 393.—J. v. Matyasovszky. Uecber die
geologische Detailaufnahme am Nordwest-Tinde des Rézgebirges, in den
Gegend zwischen Nagy-Biréd und Felso-Derna, 423.—L. v. Ldczy.
TUeber die im Sommer des Jalires 1834 in der Gebirgsgegend zwischen der
Maros und Fehér-Kiris ausgefiibrten geologischen Special-Aufnahmen,
427 —J. Pethi. Ueber das Kreide-Gehiet zwischen Lippa, Odvos und
Konop, 446.—7J. Pethi.  Ueber die tertiiren Siugethier-Ueberreste von
Baltavir, 456.—A. Koch. Ueber die am Rande des Gyaluer Hochge-
birges, in der Kalotaszeg und im Vlegyisza-(ebirge im Sommer 1834
ausgeliihrte geolog. Specialaufnahme, 465.—L. Roth. Ueber den Gehirgs-
theil nirdlich von Bozovics, im Comitate Krassi-Szirény, 479.- - J. Hala-
vits. Ueber die im Jahre 1854 in der Umgebung von Oravieza-Roman-
Bogsin durchgefithrte geolog. dpecialaufnahme, 500.—T. Schafarzik,
Veber das (iebirge zwische Mehadia und JTerkuleshbad im Comitate Krassi-
Suirény, h12.—A. Gesell.  Ueber die geologischen Detailaufnahnen in
der Umgebung von Schemnitz und Windschacht, 525.—T. Szontagh.
Petrographische Beschreibung von Gesteinen aus dem Sohler Comitate im
nirdlichen Ungarn, 540.—1. Roth. Gekritztes Geschiebe von der Siid-
geite der Ilohen-Titra, 557.—L. Roth.  Spuren einstiger Gletscher in der
Niederen-Tiitra, 553,

. ( ) . Kotet xvi. Fuzet 1 & 2 (1886).

——
.

1886.
J. Szabo. Elniki megnyito beszéd a magyarhoni Toldtani Thrsulat
Kozgyulésén 1886 janudar 13-dn, 1.—V. Wartha. A szerpentin-chlorid-
csoport dsvanyairol, 7.—A. Kalecsinszky. Kizlemények a magyar kir,
foldtani intézel chemiai laboratoriumabdl, 12.—J. Szabo. Jelentés a
harmadik nemzetkozi geologiai kongresszusrdl Berlinben 18845, 17.—(1.
Téglds. Ujabb adatok az erdélyi medencze txemliseihez, 39, —(. Pethd.
Suess eloadasa a sujto 16yrol, 44— V. Waitha. Ueber die Mineralien der
Serpentin-Chlorit-(iruppe, 79.—A. Kalecsinszky. Mittheilungen aus dem
chemischen Laboratorium der kon. ung. geologischen Anstalt, 84,
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Buda Pest. Magyar Foldtani Tedrsulat. (Ungarische geologische
Geesellschaft.  Geologische Mittheilungen.)  Foldtani Kizlony.
Kotet xvi. Fiizet 7-12 (1886). 1886.

F. Schafarzik., Levél a Kaukdzus vidékéril, 209.-—J. Budai. A per-
sdnyi hegység méasodkori eruptiv koyetel, 211 —L Cgeh.  Avihnyel O-
Antultm‘na banyatelep foldtani viszonyai, 224.--J. Halavits. Mfw'va-
rovszigi Valencienuvesidk, 227.—V. Schafarzik, Briefliche Mltthelluuw
aus dem Kaukasus, 257, —J Budai.  Die secondiiren luruptl\vrmtoum
des Persdnyer Gebirges, 259.—I. Cseh. Die geologischen Verhiiltnisse
der A]t-Antominllner Bmglmndlnnw in \lhnse, 274.—J. Talavits.
Valenciennesia in der fossilen Fauna Upgarns, 279.—S. Schmidt. Levél
a Szerkesztokhoz, 305—QG, Pramics.  Vaskos kvarezfélék eldfordulisa
Tekerin, 808 —F. Jablonszky. A jabloukai tozegekrol, 314.—1. Szokol.
Vilasz Dr. Schafarzik Ferencz urnak, 320.—I", Schafurzik. A propylit
kérdésérol, 322,—G. Primics. Das Vorkommen der derben Quarzvarie-
taten bei Teker, 247.—F. Jablonszky. Die Torfinoore von Jablouka,
364.—P. Szokol. Erwiederung, 357.—T. Schafarzik, Ueber die Propy-
lite-Frage, 358.

. Magyar Kirdlyi. Foldtani Intézet. (Koniglich-ungarische
geologische Anstalt) Mittheilungen aus dem Jahrbuch. Band vii.
Heft 5. 1886.

A. Gesell.  Geologische Verhiltnisse des Steinsalzbergbaugebietes von
Sodvir mit riicksicht auf die wiedersifnung der ertrankten Steinsalz-
grube, 195.

. Band viii. Heft 1. 1886.

E. ITerbich., Paliontologische Studien tiber die Kalkklippen des sie-
benbiirgischen Erzgebirges, 1.

. . Band viii. Heft 4. 1887,
J. ITalavits. Palidontologische Daten zur Kenntniss der Fauna der
Sudungarizchen Numren-Ablum'run"cn, 1265,

—_ . Kiadvinyai. Konyv-és Térképtirdnak. I. Pot-
czimjegyzéke. (Lrster Nachtrag zum Katalog der Bibliothek und
allg. Kartensammlung.) 1886.

—_— . A Magyar Kirdlyi Foldtani Intézet es ennck Kial-
litdsi Tdrgyai, az 1885, evi Budapesti Altalanos Kiollitds
Alkalmdbol, Gsszeallitotta Bockh Jdnos.  8vo. 1835,

——. Kon. ung. geologische Anstalt. Die kiniglich-ungarische
geologische Anstalt und deren Ausstellungs-Objecte zu der
1885 in Budapest abgehaltenen allgemcinen  Ausstellung,
zusammengestellt von Johann Bickh,  8vo. 1885,

Buenos Aires.  Academia Nacional de Ciencias en Cirdoba. Actas.
Tomo iv. Entrega 1. 1882,

-———. - Boletin. Tomo v. Entregas 1 & 2. 1883,

*. Ameghino. Sobre una coleccion de llldnllfl‘l‘()s fosiles del piso meso-
pommlr o de la formacion atagdnica recogidos, en las barrancas del Parani
i\ur el Profesor Pedro Ecalabxml, 10L.—L. Brackebusch., Viaje 4 la

>rovincia de Jujuy, 185,

. . . Tomo viii. Entrega 4¢. 1886.
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Buenos Aires. Sociedad Cientifica Argentina. Anales. Tomo xxi.
Entregas 3 & 4. 1886.

. Tomo xxii. Entregas 1-6. 1886.
P. N. Arata. Contribuciones al conocimento higienico de la ciudad de
Buenos Aires, 5—J. J. J. Kyle. El oro del Cabo Virgenes, 75.

. . Tomo xxiii. Entregasl &2. 1887.
J. Llerena. Un ensayo sobre la historia geoldgica de lag Pampas
Argentinas, 34.

Calcutta. Asiatic Society of Bengal. Journal. N.S. Vol. liii.
Part 2. No. 4 (1884). 1887.

N.S. Vol lv. Part 2. No.1-3 (1886).

1886-87.
——. ———. Proccedings. Nos. 1-10 (1886). 1887.
—. No.1(I887). 1897

Cambridge, Mass. Museum of Clomparative Zoology at Harvard
College. Annual Report for 1835-86.  1586.

Bulletin. Vol xii. Nos. 5 & 6. 1886.
Vol. xiii. Nos. 1 & 2. 1886.

Cambridge Thilosophical Socicty. TProceedings. Vol. v. Part 6.
18806,
II. Gadow. On some Caves in Portugal, 331,

Proceedings,  Vol. vi. Part 1. 1887
O. Fisher.  An attempt to expluin certain (lonlo«m al Phenomena by
the application to a liquid substratum of Henry’s Law of Absor ption of
Gaxes, 19,

———.  Transactions, Vol. xiv. DIart 2. 1887.

Carlisle.  Cumberland and Westmoreland Association for the Ad-
vancement of Literature and Science.  Transactions. No. 11
(1885-86). 1886,

J. Postlethwaite. The Mineral Springs near Keswick, 142,

Catania. Accademia Givenia di Scienze Naturali., Atti.  Serie .
Tome xix. 1836.

L. Ricciardi.  Ricerche ehimiche sulle roeece vuleaniche dei dintorni

di Roma, 177.—A. Silvestri.  Monogratia chimica sulla sorgeute delt’
acqua potubile detta Reitana presso Aci- Reale, 229,

Chemical News. Nos. 1387--1-£15.  1886.
——. Nos. 1416-1433. 1837.

Chemical Society. Abstracts of the Proccedings. Nos. 24-30.
1886.

Nos. 31-39. 1887.

Journal. Nos. 284-289. 1886.

. Nos. 290-295. 1837.
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Chemical Society. Abstracts of the Proceedings. Supplementary
Number (1886). Vols. xlix. & 1. 1886,

Chesterficld. Chesterfield and Midland Counties (late Chesterficld
and Derbyshire) Institution of Engineers. Trausactions,
Vol. xiv. Part 2. 1885.

Chicago Academy of Science. Bulletin. Vol. 1. No. 9. 1886.
Presented by Sir W. Dawson, F.R.S., F.G.S.
Sir W. Dawson. On Rhizocarps in the Iirian (Devonian) Period in
Ameriea, 105.
Colliery Guardian. Nos. 1330-1357. 1886.
Nos. 1358-1381. 1887.

Copenhagen.  Kongelige Danske Videnskabernes Selskab.  Natur-
videnskabelige og Mathematiske Afhandlinger.  Rakke vi.
Bind 2. Nos. 8-11. 1855-80.

. . Rakke vi. Bind 3. Nos. 2 & 4. 1885-&6.
Rukke vi. Bind 4. Nos. 1 & 8. 1886-87.
—. ——. Oversigt. 1885, No. 3. 1886.

1886. Nos. 1-3. 1886,
. 1887. No. 1. 1887,
Cracow. Akademija Umicjetnocsi w Krakowie. Sprawozdanie
Komisyi Fizyjograficznd).  Tomo xx. 1886,

A. M. Lomnickl.  Stodkowodny utwir brzeciorzeduny na Podoln
galicyj=kiem, Csesc I1., 48,

Darmstadt. Vercin fiir Erdkunde zu Darmstadt, nnd Mittelrhein-
ische geologische Vercin.  Notizblatt. 4 Folge. 6 Ileft.
1885,

. . 4 Tolge. 7 Heft. 1886,

O. Bottger.  Die altalluviale Mollaskenfauna des Grossen Bruchs bei
Traisa, Prov. Starkenburg, 1.—O. Bottger.  Neue Paludinen aus dem
Mainzer Becken, 7.

Davenport Academy of Natural Scienees. TProceedings. Vol. iv.
1882-84. 1886,

C. Wachsmuth.  On a new (enus and Species of Blastoids, with obsor-
vations upon the Structure of the Basal Plates in Codaster and Pentre-
miates, 76.-—W. II. Tlarris.  Deseriptions of some new Dlastoids from the
ITamilton Group, 83.—(C. Wachsmuth. Description of a new Crinoid
from the Tamilton Group of Michigan, 95, W, }l. Hamis.  Descriptions
of some new Crinoids from the Ilamilton Group, 93,

Dresden (Cassel).  Konigliches mineralogisch-geologisches und pra-
historisches Muscum in Dresden. Mittheilungen.  Heft vii.
(4to.) 1886.  Presented by Dr. H. I. Genitz, F.M.GS.,
Director.

J. V. Deichmiiller. Die Insecten aus dem lithographischen Schiefer
im Dresdener Museum, 1.
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Dresden. Naturwissenschaftlicho Gesellschaft Isis. Sitzungsberichte
und Abhandlungen, 1886. Jan.-Dce., 1886-87.

Abhandlungen.

F. E. Geinita. Ueber einige Lausitzer Porphyre und Griinsteine sowie
den Basalt aus dem Stolpener Schlossbrunnen, 13.— . Danzig.  Bemerk-
ungen iiber das Diluvium innerhalb des Zittauer Quadergebirges, 30.—
A. Purgold. Xinige regelmissize Verwachsungen des Rothgiltenerzes,
63.—F. Danzig. Weitere Mittheilungen iiber die Granite und Gnceisse
der Oberlausitz und des angrenzenden Bihmens, 57.—J. V. Deichmiiller.
%;ie Meteoriten des koniglichen mineralogischen Museums in Dresden,

Dublin. Royal Geological Socicty of Ireland. Journal. Vol. xvii.
(N. 8. Vol. vii.) Part 1. 188G.

G. H. Kinahan. Notes on the Apatite of Buckingham, Ottawa County,
1.—G. II. Kinahan. Canadian Archwean, or Pre-Cambrian Rocks; with
a Comparison with some of the Irish Metamorphic Rocks, 6 —G. 1L
Kinahan, Notes on the Coal Seams of the Leinster and Tipperary Coal-
fields, 20.—W. 11. Baily, On Trilobites and other Fossils, from Lower
or Cambro-Silurian Strata, in the County of Clare, 29.—W. J. Sollas,
On the Physical Characters of Calcarcous and Silicenus Sponge-Spicules
and other Structures, 50.—V. Ball.  On the newly discovered Sapphire
Mines in the Iimalayas, 40.—B. II. Mullen.  On a st of Musical Stones
in the Science and Art Museum, Dublin, 52.—W. J. Sollus.  On a Hex-
actinellid Sponge from the Gault, and a Lithistid from the lias of Eng-
land, 57.—J. P. O'Reilly.  On De Rosd’s Seisnacal and Endodynamical
Map of Italy, 61.—J. . O'Reilly. On the Occurrence of Bervl with
Schorl in Glencullen Valley, 69.—W. I1. Baily. On a New Species of
Orophocrinus (Pentremites) in Carboniferous Limestone, (fo. Dublin,
also Remarks upon  Codaster trilobatus (MeCoy) from  Carboniferous
Limestones, Co. Kilkenney, 71.—18 Hull.  On the Occurrence of an
Outlying Mass of Supposed Lower Old Red Sandstone and Conglomerate
in the Promontory of Ianad, County Donegal, 74.

. . . Vol. xviii. (N.S. Vol. viii.) Part 1, 1887,

G. II. Kinzhan, IJiconomic Geology of Ireland, 1.

Royal Irish Academy.  Cur-ingham Memoirs. Nos. 2.
and 3. 1886. (dto.)

— . Proceedings. Ser. 2. Vol. ii. No. 7. DPolite
Literature and Antiquities. 1586,
W. J. Knowles. Flint Implements from the North-east of Ireland,

4306.

. Ser. 2. Vol.iv. No. 5. Science. 1886.

—., ——. Trunsactions. Vol. xxvil. Polite Literature and
Antiquities. Parts 6-8. 1585-86.

. . Yol. xxviii, Scicnce. Parts 11-25. 18835-

1886.
J. P. OReilly.  Alphabetical Catalogue of the Larthquakes recorded
as having occurred in Kurope and adjacent Countries, arranged to scrve
as a basis for au Earthquake Map of Turope, 489,
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East-India Association. Journal. Vol. xviii. No.5 & 6. 1880.
. . Vol. xix. Nos. 1-4. 1887.

Edinburgh. Geological Society. Transactions. Sessions 1884-85
1885-86. Vol. v. Part 2. 1887.

. Milne-Home. Inaugural Address, 1834-85, 171.—R. Richardson,
Report on the Montreal Meeting of the DBritish Association, 181.—@.
Lindstrém. Preliminary Notice on a Silurian Scorpion (Paleophonus
nuncius, Torell and Lindstrom), from the Isle of Gothland, 184.—J. R,
S. Hunter. Notes on a new Fossil Scorpion (Paleophonus caledonicus),

b

from the Upper Silurian Sha's, Logan Watcr, Lesmahagow, 187.—W,
Ferguson, Notices of some Iron Ore Deposits in Aberdeenshire and
Banttshire, 192.—J. Reid. Notes on the Origin and Development of

Granitic and other allied Vaieties of Crystalline Rocks. 199.—R.
Richardson.  On Canadian and Scottish Glacial Geology, 205.—R.
Richardson. Notice of “The Gled Stane” and other Boulders near
Pitlochry, Perthshire, 213.—W. T. Kinnear. On the Occurrence and
Range of Beds containing Scorpion remains in the Carboniferous Rocks
of Iife, 216.—G. I1. Kinahan. The Terraces of the (ireat American
Lakes and the Roads of Glenroy, 221.—T. D, Wallare. The Geology of
the Parish of Kirkhill and the “ Aird,” Inverness-zhire, 224.—W . Morri-
son, Precambrian  Conglomerate of Tewis, 235, — R. Richardson.
Closing  Address, $oscon '884 85, 243.—R. Richardson.  Inaugural
Address, Session 188586, 249.—J. Melvin,  On the Parallel Roads of
Lochaber, 268.—~-W. Morrison.  Terraces at Achnasheen, 275 —W, An-
derson.  Note on the Oceurrence of n new Species of Carboniferous
Crustacean at Ardross, near 1die, Fife, 280.—A. Johnstone.  On the
Action of Carbonie Acid Water on Minerals and Rocks, 2832.—I1. Rink,

tesults of the Recent Danish Explorations in Greeunland, with regard to
the Inland Tee (1876 to 1884), 286.—J. Simpron.  On Reindeer and other
Mammalian Bones discovered by Mr. Mactie of Dreghorn in a Rock-fissure
al Green Craig, Pentland Hilly, 204.—J. Henderson.  On Reindeer and
other Mammalian Remains from the Pentland 1lills, 302.—W. J. Mac-
adam. Exhibition of, and notes on, Specimens of Red-deer Torns from
the Sand Deposits at the Mouth of the Nith, Dumiricsshire, 305.—
Romanis. Notes on Upper Burma, 306.—A. Somervail.  Notes on the
Archavan (Gineiss of Ross and Sutherland, 507.—W. Anderson.  Notes on
the Iish Remains from the Bone Bed at Abden, near Kinghorn, T'ife, with
remarks by Dr. R H. Traquair, 310—W. J. Macadam.  Notice of o new
Fossiliferous Bed in the Island of Arran, $16.--J. 8, G, Wilson and W,
J. Macadam.  Diatomaceous Deposits in Skye, 318.—D. Cameron.  Geo-
Logical Observations on Easter Ross, Moy and Craggie, and Athole, 330,

alad -
—D. Caneron.  Thé Geology of Fearn and Tarbat, 330.—A . M:Chatles.
Notes on the Geology of the Winnipeg District, Manitoba, 331

. Royal Physical Socicly. Proceedings. Scssion 1885-86.
1886.

B. N. Teach. Opening Address by the President, 1.-—1. Kidston.
On the Species of the Genus Paleoxyris, Brongniut, oceurring in British
Carboniferons Rocks, 54.-—Jumes Rennie and R, Kidston,  On the Oc-
currence of Spores in the Carboniferous Formation of Scotland, 82.

Ekaterinburg.,  Sociét¢ Ouralienne d’Amateurs des Sciences Natur-
clles.  Bulletin (4t0). Tome iv. 1876,

. . . Tome v. Nos. 1-3 (1879-80). 1879-80.
V. M. Malakhofl. Indicateur des lieux de provenauce des minéraux
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connus jusqu'ici dans les monts Qurals, 1.—N. Brousnitsyne. Tapyschma

en aval du village de Mokraia jusqu'd la ville de Kamysehloff, 11— AL J.

Drezdoff. Les eaux minérales de Kourii et d’Alapaevsk, 25.

Ekaterinburg. Société Ouralienne d’Amateurs des Sciences Natur-
elles. Bulletin (tto). Tome vi. Nos. 1-3 (I88)--52),
1880-82.

N. N. Novokristchennykh.,  L'usine de Kizel, 43.—V. M. Mulakhotl.
Indicateur des lieux de provenance des minéraux connus jusqu'ici dan les
monts Ourals, 55.---A. J. Drezdoft.  Composition chimique des charbous
fossiles du versant est des monts Ourals, 63,

. . Tome vii. Nos. 1-4 (1881-84). 1831-34.

A.J. Drezdoff. Matériaux touchant les eanx minérales de 1'Oural, 1,
7.—M. IL Trautschold. Traces de I'étage Tongrien prés de Kamysch-
Ioff; 21.—A. P. Karpinski. Sédiments tertiaires du versant oriental de
I'Oural, 60.—J. N. Ochtchepkoff. Qui a découvert le diamant dans les
monts Ourals ?, 87,

Tome viii. No.1 (1885). 1885.
. . Tome ix. No.1 (1885). 1885,

Frankfort-on-the-Maine. Senckenbergische naturforschende Gesell-

schaft. Bericht, 1886. 1886.
F. Kinkelin.  Der Meeressand von Waldbickelheim, 135.

Geneva. Société Gdologique Suisse. Compte rendu de la cin-
quitme réunion annuclle en Aot 1886 & Gendve. (8vo.)

1886.

Geological Magazine. Dee. iii. Vol.iil. Nos. 7-12. 1886.

1. A. Nilcholson.  On Desmidopora alveolaris, Mich., a new genns and
species of Silurian Corals, 280.—R. S, Oldham.  Essays on Speculative
Geology., I. On Homotaxis and ‘Contemporancity, 293. 11. Probable
Changes of Tatitude, 300. —W. Downes. On the Tunnel Section near
Honiton, Devon, 303.—A. J. Jules-Browne.  On the Application of the
term Neocomian, 311.—C. Lapw« rth.  On the Sequence and Systewnatic
Position of the Cambrian llm‘}(s o Nuneaton, 319.-—T. I Waller.  DPre-
liminary Note on the Voleanic and Associated Rocks of the Neighbour-
hood of Nungaton, 322.--G. J. Hinde. Note on Eoplyton ? eaeplanatum,
Hicks, and ou Lyalostelia (DPyritonema) fasciculus, MCoy, sp., 357 .--D.
M. Dunecan.  On a new Species of dwosmilia (A, elongata), from the Pea
Grit of the Inferior Oolite of England, 840.—J. 8. Garduner.  Mesozoic
Angiosperms, 342.—J. J. I1. Teall.  Notes on some dlorblende-learing
Rocks from the Inchuadampf, 346.—A. Trving. The Brookwood Deep
Well Seetion, 363.—J. R. Gregory. The Bois de Fontaine Meoteorite,
and its probable identity with that of Chwwsonville of 1810, 357.—J. 11,
Collins.  On the Geological Ilistory of the Cornish Serpentinous Rocks,
859.—R.F.Tomes. Onsome new or imperfectly known N adveporaria from
the Inferior Oolite of Oxfordshire, (iloucestershire, and Dovsetshire, 385,
443.—R. Titheridge, jun. Note on the Recent Volcanie Kruption in New
Zealand, 393.—A. Irving.  The Unconformity between the Bagshot Beds
and the London Clay, 402.—8. A, Adamson, Notes on the Discovery
of the base of a Large Fossil Troe at Clayton, 406.—T. LRupert Jones
and J. W, Kirkby. On some Fringed and other Ostracoda from ile
Carboniferous Series, 433.—R. 1. Traquair. New Puliconiscidie from
the English Ceal-measures, 440.—8. 8. Buckman.  On the Lobhe-line of
certain Species of Lias Amnuonites described in the Monograph by the
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late Dr. Wright, 442.—W. J. Harrison. On a Deep Boring in the
New Red Marls (Keuper Marls) near Birmingham, 453.—T. Rupert
Jones. On Palwozoic Phyllopoda, 456.—J. J. H. Teall. The Meta~
morphosis of the Lizard (zabbros, 431.—T. McK. Hughes. On the Ffynon
Beuno Caves, 439.—A. B3. Wynne. On the facetted and striated pebble
from the Olive Giroup Conglomerate of Chiel TIill in the Salt Range of
the Punjab, India, 492.—W. T. Blanford. Notes on a smoothed and
striated Boulder from a Deposit in the Pretertiary Punjab Sult Range,
494.—J. S. Gardner. On F[:msil flowering or phanerogamous Plants, 495,
—British Association, 1836. Section C. Geology, H03.—K. Wethered.
On the Structure and Organisms of the Lower Limestone Shales, Car-
boniferons limestone, and Upper Limestones of the Forest of Dean, 529.
—A., Strahan,  On the Rocks surrounding the Warwickshire Coalfield,
and on the Base of the Coal-measures, 540.—F. Rutley. The Igneous
Rocks, ete., of the Neighbourhood of the Warwickshire Coal-field, 657,
—(@. Sharman. On the new Species Olenns nuneatonensis and Obolella
granulata, from the Lower Silurian (¢ Cambrian’ Lapworth ) near Nunea-
ton, 565.—IH. Hicks. On the Flynnon Beuno and Cae Gwyn Caves, 566,

Geological Magazine. Deec. iii. Vol. iii. Nos. 7-12. 1886.
Purchased.

—_— . Vol.iv. Nos. 1-6. 1887.

H. Woodward. On some Spined Myriapods from the Carboniferous
Series of England, 1.—W. A. E. Ussher. The Culm-Measures of
Devonshire, 10.—W. 8. Gresley. Notes on “ Cone-in-Cone " Structure,
17.—IL C. Lewis. On a Diamantiferous Peridotite, and the (fenesis of
the Diamond, 22.—A. J. Jukes-Browne. Note on a Bed of Red Chalk
in the Lower Chalk of Suffolk, 24.—H. C. Lewis. Comparative Studies
upon the Glaciation of North America, Great Britain, and Ireland, 28.—
R. D. Oldham. Note on the facetted Pebbles from the Olive Group of
the Salt Range, Punjab, India, 32.—J. E. Marr. The Lower Palwozoic
Rocks near Settle, 35.—Dritish Association, 1386, Section C. Gieology, 38,
117.—I1. Woodward. Some new British Carboniferous Cockroaches, 49,
—I5, Iill.  In Brittany with the Geological Society of France, 59.—T,
G. Bonney. Note on Specimens of the Ranenthal Serpentine, (5. —IL
Keeping.  On the discovery of the Numinulina-eleyans Zone at Whiteeliff
Bay, Isle of Wight, 70.—A. J. Jukes-Browne and W.Hill. Note on the
Gault and Chalk-marl of West Norfoll, 72.-—C. A. McMahon. Note on
the Foliation of the Lizard Gabbro, 74.—T. Wright (the late). On a
new Ophiurella, 97.—R. F. Tomes.  On two Species of Palazozoic Madre-

oraria hitherto not recognized as Dritish, 93.—A. Smith Woodward.
Notes on some Post-iassic Species of Aerodus, 101.—1L. 1licks. Tho
Faunas of the Ffynnon Beuno Caves and of the Norfolk Forest Bed, 105.
—J. 8. Gardner.  On the Beds containing the Gelinden ¥lora, 107.—G.
F. Harris. On the Gelinden Beds &c., 108.—A. Irving. An Outlier of
Upper Bagshot Sands on Limdon Clay, 111.—H. Woodward. Supple-
mentary note on Euploberie ferox, Salter, 116.—K. T. Newton. Note
on some recent additions to the Vertebrate Fauna of the Norfolk ¢ Pre-
Glacial Forest-Bed,” 145.—A. J. Jukes-Browne. Inter-Gilacial Land-
surfaces in England and Whales, 147.—J. F. Marr. The Work of Ice-
sheets, 151.—I1. Hicks. The Cambrian Rocks of North America, 156.—
J. 8. Gardner. The appearance and development of Dicotyledons in
Tlme,. 168.—J. W. Spencer. Notes on the Erosive Power of Glaciers as
seen in Norway, 167.—H. A. Nicholson. On Hemiphyllum siluriense,
Tomes, 173.—F. Wilson. British Liassic Gasteropoda, 193, 268.—G.
VOL. XLIII. &




108 ADDITIONS TO THE LIBRARY.

Dowker, The Water-supply of Iast Kent, in connection with Natural
Springs and Deep Wells, 202.—C. A. McMahon. The Gneissose Granite
OF the Himalayas, 212.—J. . Collins. On the Geological History of
the Cornish Serpentinous Rocks, 220.—0. C. Marsh. American Jurassic
Mammals, 241.—R. H. Traquair. Notes on Chondrosteus acipenseroides,
Agassiz, 248.—J. K. Marr. The Glacial Deposits of Sadbury, Suffolk,
262.—R. Lydekker and (. A. Boulenger. Notes on Chelonia from the
Purbeck, Wealden, and London-clay, 270.

Geological Magazine. Dee. iil. Vol.iv. Nos.1-6. 1887. Pur-
chased.

Geologists’ Association. Proceedings. Vol. ix. Nos. 6&7. 1586.

W. Topley. The Life and Work of Professor Jolm Morris, M.A,,
F.G.S., 3836.—A. Irving. The Stratigraphical Relations of the Bagshot
Sands of the London Basin to the London Clay, 411.--.J. Johnston-
Lavis. On the Fragmentary Fjectamenta of Volcanoes, 421.-—J. Starkie
Gardner. Tossil Grasses, 433.-—J. Postlethwaite and J. (i. Goodchild.
On some Trilobites from the Skiddaw Slates, 469.—J. (&, Goodchild.
Observations upon the Stratigraphical Relations of the Skiddaw Slates,
462.—. 8. Boulger.  On the Conunection in Time of changes in Fossil
TFloras with those of Faunag, 452—T. Rupert Jones and J. W, Kirkhy.
A List of the Genera and Species of Bivalved Entomostraca found in the
Carboniferous Formations of (ireat Britain and Ireland, with notes on the
Genera and their Distribution, 495,

. . Vol.x. No.l. 1K87.

A. Smith Woodward. On ¢ Leathery Turtles,” Recent and Fossil, and
their Occurrence in DBritish Kocene deposits, 2.—TI1. Ilicks. On some
further Researches in Bone-caves in North Wales, 14.—P. H. Carpenter.
On Crinoids and Blastoids, 19.

Glasgow. Geological Nociety. Transactions. Vol viii. Part 1
(1883-84, 1884~-85). 1886.

J. Young. Notes on Cone-in-Cone Structure, 1.—R. Craig. On the
Upper Limestones of North Ayrshire, as found in the district around
Dalry, and elsewhere, 23.—W. Jolly. The Parallel Roads of Lochaber :
the P’roblem, its Conditions and Solutions, 40.—R. Kidston, Notes on
some Fossil Plants collected by Mr. R. Dunlop, Airdrie, from the Lanark-
shire Coal-tield, 47.—W. Jolly. Excursion to Ben Nevisand the Parallel
Roads of Tochaber, 72.—J. White. A Glimpse of Skye ; with Remarks
on Volcanic Action, 105.—J. White. Notes on Tarbert, Argyllshire, 111.
—D. Bell. Notes on the Geology of Oban, 116.—J. Young. Notes on
the Cathlin “ Osmund Stone,” a Voleanic Tufl, 134.—J. Young. Notice
of the late Dr. Thomas Davidson, 133.—J. Young. Notes on the Car-
boniferous Brachiopoda, with Revised List of the Genera and Species,
143.—J. R. S. Hunter. The Old Red Sandstone of Lanarkshire, with
notes on Voleanic Action during Old Red and Carboniferous Times, 161.
—J. R.S.Hunter. Notes on the Discovery of a Fossil Scorpion (Paleco-

honus caledonicus) in the Silurian Strata of Logan Water, 162.—J.

homson. The Geology of the Territory of Idaho, U.S., and the Silver
Lode of Atlanta, 173.—J. B. Murdoch. Notes on the Principal Geo-
logical Papers read at the Dritish Association Meeting, Aberdeen, 1885.
179.

Gloucester. Cotteswold Naturalists’ Field Club. Proceedings for
1885-86. 1887.
Sir W. V. Guise. Annual Address of the President, 1.—E, Witchell..
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On the (Genus Nerinea, and its Stratigraphical Distribution in the
Cotteswolds, 21.—8. 8. Buckman. Some new Species of Drachiopoda
from the Inferior Qolite of the Cotteswolds, 38.—J. Il. Taunton. Some
Notes on the Hydrology of the Cotteswolds and the distriet around
Swindon, 52.—J. I. Taunton. A Visit to the Boxwell Springs; July
1836, 70.—X. Wethered. Mitcheldeania Nicholson?, a new (enus, from
the Lower Carboniferous Shales of the Forest of Dean, 77,

Haarlem. Hollandsche Maatschappij der Wetenschappen.  (Soviétd
Hollandaise des Scienees.) Natuurkundige Verhandelingen.
3de Verz. Deeliv. No. 4. 1887,

—_— . Archives Nderlandaises des Sciences lxaectes et
Naturelles. Tome xx. Livr. 5. 1886.

. . Tome xxi. Tivr. 1-4. 18806-87.
J. Dosscha, fils. Swr la météorite de Karvang-Modjo, ou Magetan,
177.

Ialitax.  Yorkskire Geological and Dolytechnie Society.  Pro-
ceedings. N.S. Vol.ix. DPart 2. Pp. 145336, 1887,

11. B. Stocks.  On a Concretion called Acvospire, 149.—J. Magens
Mello. On the Microscopical Structure of Rocks, 151.—W. TTorne.  On
Prehistoric Remains vecently discovered in Wensleydale, 175G, R.
Vine. Notes on the Polyzoa of the Wenlock Shales &e., 179.—J, W,
Daviz. On the Relative Age of the Remaing of Man in Yorkshive, 201,
—J. R. Mortimer. On the Habitation Terraces of the Iast Riding, 221,
—@G. R. Vine. Notes on the Palweontology of the Wenlock Shales of
Shropshire, 224.-—J. W. Davis. On some Remains of Fossil Trees in the
Lower Coal-measnares at. Clayton, near Halifax, 253.— J. 8, Tute. Onthe
Cayton Gill Beds, 265.—J. W. Davis.  On the Ixploration of the

taygill Fissure in Lothersdale, 230.—S. A, Adamson. On the Discovery
of a Stone Implement in Alluvial Gravels at Barnsley, 281.

Halifax, N. 8. Nova Scotian Institute of Natural Science. Iro-
cecdings and Transactions. Vol. vi. Part 4 (1885-86).
1886.

D. TToneyman. Additional Notes on (Glacial Action in ITalifax
Tarbour, 251.—¥. Gilpin.  The Carboniferous of Cape Breton, 289).—
Dd Honeyman. A Revision of the Geology of Antigonish County,
308.

Halle. Academia Casarco-Leopoldina Naturee Curiosorum. Nova
Acta. Tomus xlvii. 1885.

. . . Tomus xlviii. 1886.
H. Engelhardt. Die Tertiiirflora des Jesuitengrabens bei Kundralitz
in Nordbohwen, 297,

Halle. Zeitschrift fiir Naturwissenschafton. Band Iviii. Heft 2-6.
1885.

P. Liidecke. Datolith von Casarza, 276.—P. Liidecke. Calcium-

oxydhydrat als Kesselstein, 282 —P. Liidecke. Beobachtungen an

gz?sﬁirter Vorkomnissen (Pinnoit, Pikromerit, Kainit und Steinsalz),
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Halle. Zeitschrift fiir Naturwissenschaften. Band lix. Heft 1.
1886.

O. Burbach. Beitriige zur Kenntniss der Foraminiferen des mittleren
Lias am grossen Seeberg bei Gotha, 30.

Hamilton, Canada. Hamilton Association. Journal and Pro-
ceedings, 1884-85. Vol.i. Part 2. 1885. 8vo.
J. W. Spencer. Remarkable Landslide near Brantford, Ontario, 56.

Havre. Société Gdologique de Normandie. Bulletin, Tome x.
(1883-84.) 1885.

P. Bizet. Note explicative sur le profil géologique de la route de
Verne»il & Alengon, 44.—G. Lionnet. Réunion & Cherbourg, 53.—
G. Lionnet. Sur la présence du terrain crétacé inférieur dans les falaises
de la Heéve, 71.

Hertford. Hertfordshire Natural-History Society and Field-Club.
Vol. iv. Parts 1-5. 1886-87.
R. Meldola. The Great Fssex Earthquake of the 22nd of April, 1884,
23.

Hobart Town. Royal Society of Tasmania. Iapers and Procecdings
for 1886. 1887.

F. W. Hutton. On the Geology of the New-Zealand Alps, 1.—R. M.
Johnston. Contributions to the Palmontology of the Upper Palweozoic
Rocks of Tasmania, 4.—R. M. Johnston. Notes on the Geology of
Bruni Island, 18.—R. M. Johnston. Reference-list of the Tertiary
Fossils of Tasmania, 124.—C. . Sprent. Antarctic Exploration, 141.—
R. M. Johnston. Remarks regarding Coal-seam opened out by Mr.
Brock at Compton, Old Beach, 155.—1. M. Johnston, Remarks on the
Longford Coal-Basin, 156.—R. M. Johnston. Fresh Contribution to our
Knowledge of the Plants of Mesozoic Age in Tasmania, 160,—Baron von
Groddeck. On the Tin-Ore Deposits of Mount Bischoff, Tasmania, 180.
—R. M. Johnston. Notes on the Geology of the King River, together
with a brief account of the History of (Giold-mining in Australia, 210.—
R. M. Johnston. Notes and Descriptions of Criuoidea from the Upper
Palwozoic Rocks of Tasmania, 231.—S. H. Wintle. Notes on Fossil
Crabs from the deep dredgings of the Yarra River, and excavation of the
Coode Canal, Victoria, 233.

Industrial Review. N.S. Nos. 27-34. 1887.

J. Barwise. Subterranean Movements, 418 —F, A, Ilill. Geology
and Mining in the Northern Coal-field of Pennsylvania, 426.—A. Bow-
man, Mineral Wealth of British Columbia, 421, 435.—(ireat Mother-
Lode in Amador County, 468.—T. A, Readwin. Mincralogy, 408, 484,
531.—T. A. Readwin. Gold in Wales, 515.—E. 5. Moffat. Present
Growth of Coal, 633.—Glacial Period and Man, 534.

Institution of Civil Engineers. Minutes of Proccedings. Vol. Ixxxv.
1886.
27.1 . T. Manby. The Granada Earthquake of 25th December, 1884,

. . Vol. 1xxxvi. 1886.
S. H. Farrar. Note on the Gold-fields of South Africa, 343,
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Institution of Civil Engineers. Minutes of Proceedings. Vol.
l1xxxvii. 1886.

— ——. Vol Ixxxviii. 1887.

——. ——. Brief Subject-Indox. Vols. lix.-lxxxvi. Sessions
1879-80 to 1885-86. 1886.

Kingston Queen’s College and University, Kingston, Canada.
Calendar for the Year 1836-87. 1886.

Lausanne. Société Vaudoise des Seciences Naturelles. Bulletin.
Série 3. Vol. xxii. No. 94. 1886.
E. Renevier. P “sultats scientifiques du congrés céologique inter~
national de Berlin, 54.—1I. Rencvier. Le Musée géologique de Lausanne
en 1385, 76.

No. Y5. 1887.
R. Hiiusler. Notes sur quelques foraminiféres des marnes & bryozoaires
du Valangien de Ste-Croix, 260.

Leeds. Geological Association. Transactions, 1885-8G. Part 2.
1886.

B. llolgate. The lioeds Lower Coal-measures, 40.—I11. T1. French.
On “ Bournes,” 51.—J. Stubbins. On Foraminifera, 53.—Monckman.
The Voleanic History of England, 56, —J. Spencer. The Fvolution and
Distribntion of the Ancient 1loras of the Earth, 53.—1. Holgate.  Notes
on the Geology of Bournemouth, 61.—C. D. Hardeastle. On Meta-
morphic Rocks, 62.—A. 11 Green. The Drift of the North of England,
64.—C. D, Hardeastle. Presidential Address, 66.—B. Holgate. Surface
Indications, a guide to the Geology of a Distriet, 69, —S. A, Adamson.
Recent Discoveries of Carbonilerous Vegetation in Y orkshire, 71.—-5. A,
Adamsoun. Reports of Field Excursions, 77.

. Naturalisis’ Club and Scientific Association. Transuactions,
1886. 1886.

Loicester.  Literary and Philosophicul Society. Report of the
Council and Reports of the Sections (1885-86). 1856,

———.  ——. Transactions. (New Quarterly Series.) DPart 1
(18815). 1856,
. I'. Bates and L. Hodges. Notes on a recent Fxposwre of the Lower
Lias and Rheetics in the Spinney 1ills, Leicester, 22.
. .- ). Part 2 (1887). 1887.
C. A. Moove. The Influence of the Geological Features of a District on
the Ilcalth of its Iuhabitants, 20.

Leipzig. Naturforschendo Goscllschaft. Sitzungsberichte. 12 Jahr-
gang, 1885, 1886,
J. Felix.  Structuzzeigende Pflanzenveste ans der oberen Steinkohlen-
Formation Westphalens, 7.—A. Sauer und . Schalch. Fin neues
Mineral aus dem Granulite bei Waldheim, 27.

. Zeitschrift fiir Krystallographie und Mineralogic. DBand xi.
Hefte 5 & 6. 1886G.  Purchased.

G. Flink. Studien iiber schwedische Pyroxemmineralien, 440.—C.

Schmidt. Beitrige zur Konntniss der Skolezit, 5n7.—C. Schmidt.

Albit aus dem Sericit-Gestein von Eppenhain im Taunus, 597.~C.
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Schmidt. Ueber die Mineralien des Fisenoolithes an der Windyiillen
im Canton Uri, 597.—A. Des Cloizcaux. Neue Flichen am Ortholklas
von Elba, 605.—C. Hintze. Regelmiissige Verwachsung von Bournonit
mit Bleiglanz, 606.—C. Hintze. Ucbher Arscnolamprit, G06.—J. Leh-
mann. Contractionsrisse, GO8.

Leipzig. Zeitschrift fiir Krystallographic und Mineralogic. Band xii.
Hefte 1-6. 1886, Purchased.

R. Scharizer. Ueber den Zwillingsbau des Lepidolithes und die regel-
miissize Verwachsung verschiedener Glimmerarten von Schiittenhofen, 1.
—H. Baumhauer. Ueber die Structur und die mikroskopische Beschaf-
fenheit von Speiskobalt und Chloanthit, 18.—A. Cathrein. Ucber Mine-
ralien von Predazzo, 34.—A, Cathrein. Verwachsung von Ilmenit mit
Magnetit, 40.—A. Cathrein. Zwillingsstreifung am Magnetit, 47.—A.

- Gehmacher. Die Krystallform des Pfitscher Zirkons, 50.—C. Schmidt.
Mittheilungen iiber ungarische Mineralvorkommen, 97.—M. Schuster.
Ueber hemimorphe Pyrargyritzwillinge von Andreasberg, 117.—A. Des
Jloizeaux. Ueber das Krystallsystem des Descloizit, 178. —C. 8.
Bement. Ueber neuere amerikanische Mineralvorkommen, 179.—F. Pfaff.
Hartecurve der Zinkblende auf der Dodekiiderfliiche, 180.—W. Ramsay.
Methode zur Bestimmung der DBrechungsexponenten in Prismen mit
arossen brechenden Winkeln, 209.—A. Becker. Ucber die chemische
Zusammensetzung des Barytocalcits und des Alstonits, 222.—C. Barwald.
Untersuchung einiger Cillestine, 229.—A. Brand. Ueber Krystalle aus
dem Gestiibbe der Bleiifen in Mechernich, welche dem Mineral Breit-
hauptit entsprechen, 234.—J. ITockauf. Uecber Botryogen, 240.—R.
Scharizer. Der Monazit von Schiittenhofen, 2556.—I. S. Dana.  Ueber
den Columbit, 207.—E. 8. Dana.  Zur Krystallisation des Goldes, 275.—
I, Obbeke. Ueber das Vorkommen des (laukophan, 282.—I. Biicking,
Topas von San Louis Potosi und von Durango, 424, 451.—¥F. Teist.
Topas vom llmengebirge, 434 —I. Ricchelmann.  Datolith von der
Seisser Alp, 436.—T. Liweh, Cilestin von Lmoeburg, 439.—G. Vom
Rath. Einige neue und seltenc Flichen an Quarzen aus der Sammlung
des Herrn W. C. Ilidden, 453.—J5. 3. Dana.  Mineralogische Notizen,
459.—1i. Hussak. Kin Beitrag zur Kenntniss der optischen Anomalien am
Flusspath, 553.—1d. S. Dana. Ueber die Krystallisation des gediegenen
Kupfers, 569.—A. Knop. Beitrige zur Kenntuiss einiger (ilieder der Glim-
merfamilie, 583,—A. Knop. Ucber P’seudobiotit, 607.—A. Knop. Ueber
krystallisirte Niobsiiure, G10.
——. ——. Bandxiii. Meft 1. 1887. Purchased.

G. Flink. Ueber Léngbanit, cin neucs Mineral von Langbaushyttan in

Wermland, Schweden, 1.-—A. Cathrein. Ueber die Ilornblende von
Roda, 9.—N. Scharizer. Ueber den Xenotim und iiber eine neue Glim-
mersverwachsung von Schiittenhofen, 15.—J. Beckenkamp. Baryt von
Oberschaffhausen im Kaiserstuhl, 25.—V. von Zepharovich,  Neue Pyro-
xenfunde in den Salzburger Alpen, 45.—C. S, Bement.  Ueber neuere
amerikanische Mineralvorkommen, 46.—II. Mayer. Kupferkics von
Holzheim in Nassau, 47.

Leyden. Geologische Reichs-Museum. Sammlungen. Ser.2. No.1.
1887. Purchased.

J. H. Kloss. Untersuchungen iiber Gesteine und Mineralien aus West-
Indien, 1.—J. Lori6. TYossile Mollusken von Curagao, Aruba und der
Kiiste von Venezuela, 111.—M. Schepman. Bijdrage tot de kennis der
Molluskenfauna van de Schelpritsen van Suriname, 150,
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Lidge. Société Gdologique de Belgique. Procts-Verbal de PAs-
sembldée Géndrale du 21 Novembre, 1886.  (8vo.) 1387.

Société Royale des Sciences. Mcémoires. Sér. 2. Tome xiii.
1886.

Lille. Société Géologique du Nord. Annales. Tome xiii. (1885-86).
Livr. 4-6. 1886.

A. Six. Les procédés opératoires de microchimie en histologie
minérale, 206.—C. Jannel. Ligne de Gretz & listernay, 245.—A. Six.
Le glaciaire paléozoique et l'dge des houilles de 'Inde et d’Australie
d’apres le Dr. W, T. Blanford, 256.—J. Ladriére. La terrain quaternaire
de la vallée de la Deiile 4 Lille, comparé & celui du Nord de la France,
266.—J. Ladriére. Note surI'existence de la tourbe quaternaire & La Fla-
mengries-lez-Bavai, 288.—J. Gosselet. Tableau dela faune coblenzienne,
292.—J. Gosselet. Note sur les roches draguées au large d'Ostende, 310.
—J. Hall. ILes Lamellibranches dévoniens de l'état de New York, 311,
—J. Gronnier. Compte-rendu de I'excursion de la Société Géologique du
Nord du 4 Juillet 1836, 320.—Paulin-Arrault. Sondage au lien dit le
Petit-Chiiteau prés de I’Ktablissement des Boues & Saint-Amand, 329.—
Manouvriez. 1ocuments concernant les eaux sulfureuses du Nord, 330,
—Manouvriez. Docnments coneernant les eaux salées du Nord, 331.

. . Tome xiv. (1886-87). TLivr.1. 1887,

J. Gronnier. Note géologique sur le Vermandois, 1.—I. Canu. Sur
les ossemonts {rouvés par M. Grégoire dans I'Aachénien de Rocq—
Recquignies, 20.—E. Delceroix. Note snr l'altération des eanx d'un
puits en Angleterre, 22.—C. Barrois. Sur le Kersanton de la Rade de
Brest, 31.

Limnean Society. Journal. Zoology. Vol. xix. Nos. 114 &115.
1886.

. . . Vol. xx. No. 116. 1856.
. M. Duncan. On the Anatomy of the Perignathic Girdle and of
other parts of the Test of Discoidea cylindrica, Lamarek, sp., 48.

. . . Vol. xxi. Nos. 126-128. 1886.
——. ——. Botany. Vol. xxii. Nos. 145-148. 1586 & 1887.

J. 8. Garduer. Remarks on some Fossil Leaves from the Isle of Mull
(Scotland), 219,

Vol. xxiii. No. 151. 1886.

——. Transactions. Ser.2. Zoology. Vol.ii. Parts 12, 15-17.
1885-86.

Vol. ili. Part 4. 1885.

Lisbon. Sociedade do Geographia. Boletin. Seric 6. Nos. 1& 2.
1886.

. . . Secrie 6. Nos. 4-11. 1886.
J. C. Lang. O petroleo do Dande, 240.

Liverpool Geological Society. Proceedings. 1835-86. Vol. v.
Part 2. 1886.

T. M. Reade. The North Atlantic as a Geological Basin, 14—C.

Ricketts. The Occurrence of Bitumen in the Paleeozoic Rocks of Shrop~
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shire, 131.—II. C. Beasley. On a Section of the Upper Keuper at Oxton,
184, —T. M. Reade. Notes on a Bed of Freshwater Shells and a Chipped
Tlint from the Alt Mouth, 137.—0. W. Jeffs. On the Occurrence of
Copper in the Keuper of Peckforton Hills, 139.—W. Hewitt. Notes on
the Topography of Liverpool, 145.—T. M. Reade. Boulders wedged in
the Falls of the Cynfuel, 155.—T. M. Reade. On a Scction of the Trias
at Vyrnwy Street, Everton, displaying evidence of Lateral Pressure, 158,
—A.N. Tate. The Origin of Petroleum and other Natural ITydrocar-
bons, 160.—C. Ricketts.” Inpressions of Footprints and Plants from the
Trias of Oxton Ieath, 16R.—G. I1. Morton. The Carboniferous Lime-~
stone and Cefn-y-Fedw Sandstone of Flintshire, 169,

Liverpool. Literary and Philosophical Society. Proccodings, 1884—

1885, Vol xxxix. 1885.
R. J. 1. Gibson. The Relationship of Palazontology to Biology, 105.

, 1885-86. Vol xI.  1886.

London, Edinburgh, and Dublin Philosophical Magazine and Journal
of Seience.  Ser. 5. Vol xxii. Nos. 134-139. 1886. Pre-
sented by Dr. W. Franeis, I.GLS.

. Hennessy. On the Physical Structure of the Earth, 233.—H, Hen-
nessy. Note on tho Aunual Precession caleulated on the Hypothesis of

the Larth’s Solidity, 328,

——. ——. Vol. xxiil. Nos. 140-145. 1887. Iresented by
Dr. W. Frawes, F.G.8.
O. Fisher.  On the Amount of the Flevations attributable to Compres-
sion through the Contraction during Cooling of a Solid Iarth, 145.

London Iron Trades Exchange. Nos. 1412-1437. 1886.
——.  Nos, 1438-1462. 1887,

Lyon. Muséum d'Mistoire Naturelle. Archives. Tome vi. 1887.
Purchased.
F.Fontannes. Les Terrains Tertiairves et Quaternaires du Promontoire
de la Croix-Roussc, & Lyon, 27.

Madrid. Real Academia de Ciencias Exactas, Fisicas y Naturales,
Memorias., Tomo xi, 1887. '

——. ——  Revista de los Progresos de los Ciencias Exactas,
Fisicas y Naturales. Tomo xxi. Nos. 7-9. 1836.

Tomo xxii. Nos. 1-3. 1886-87.
M. Meringo. Los terremotos experimentados en la Liguria, y alta
Suiza, y occidente y mediodia de Francia, 196.

——. Sociedad Espafiola de Geografia Comercial. Revista de Geo-
grafia Comercial. No. 25 4 30. 1886. (4to.)
F. Quiroga. Estructura de la Peninsula de Rio de Oro, 8.—F. Quiroga.
Estructura y fermacion del Sahara occidental, 63.—F. Quiroga. Colec-
ciones del Séhara y de Canarias, 72.
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Manchester. Geological Socicty. Transactions. Vol. xviii. Part 20.
1886.
W. Boyd Dawkins. On the Formation of Agates, 525.

. . . Vol. xix. Parts 1-7. 1887.

W. B. Dawkins. On the Geograplhy of Ihitain in the Carboniferous
Period, 37.—W. Watts. Geological Sketehes at Piethorn and Denshaw,
47.—R. T. Burnett. The Question of the Pre-Atlantic Land, 79.—G. H.
Kinahan. The Extent of the Carboniferous Nea as regards Ireland, 114.
—P. F. Kendall, The Carboniferous Volcanoes of Great Britain, 153, —
T. Ward. On the Subsidences in the Salt Districts of Cheshire, their
History and Cause, 152,

Melbourne. Geological Sociely of Australusia. Transactions. Vol.i.
Part 1. 1886G. (Small 4t0.)

J. Stirling. Notes on the Beni Limestones, 11.—W, Nelson. Geolo-
gical Observations at Waurn Ponds, 19.—R. von Lendenfeld and J. Stir-
ling. Exploration of Mount Dogong, 22.—T. W, T.. David. Notes on
some Points of Busalt Isruption in New South Wales, 24.

Milan. Socicetd Italiana di Neienze Naturali. Atti.  Vol. xxviii.
Fasc. 1—4.  1885-86.

F. Molinari. Nuove osservazioni sui minerali del granito di Baveno,
58.—G. B. Villa. Rivista geologica dei terreni della Brianza, 79.—@.
Mercalli, 11 terremoto sentito in Lombardia nel 12 settembre 1884, 120,
—L. Riceiardi.  Ricerche ehimiche sulle rocee vuleaniche dei dintorni di
Viterbo, 127.— F. Bassani. Avanzi di pesei oolitici nel Veronese, 142,—
I". Sacco.  La Valle della Stara di Cuneo, 215, 269.-—1°. Molinari. 11
porfido del Motterone, 2G4

Mineralogical Socicty. Mineralogicul Magazine and Journal. Vol. vii.
Nos. 32 & 33. 1886,

T. . Bonney.  On a Glaucophane-eclogite from the Val d’'Aoste, 1.—
W.J. Lewi«. On Idocrase and other Minerals recently found near Zer-
matt, 9.—I1. A. Micrs.  Orthoclase from Kilima-njaro and Adularia
from Switzerland, 10.—A. Taylor.  On the Nomenclature of the Hydro-
carbon Compounds, with a sugeestion for a new classitication, 13.—J. F,
Kerr. The Metallic Oves of Chili, 18.—W. 11. Bell. New Loealitics for
the Mineral Agalmatolite, with notes on its composition, 24.—W, I.
Macadam. On a New Locality for Agalmatolite, 20.—W. I. Macadam.
On some New Localities for the Mineral Diatomite, with notes on the
Chemicul Composition of theSpecimensexhibited, 30.—J.8. G. Wilson and
W. I Macadam. Diatomaceous Deposits in Skye, 35.—W. I, Macadam.
On_the Chemical Composition of the Mineral Bruiachite found by Mr.
T. D. Wallace, of Inverness, at Loch Bhruithaich, 42.—C. O. Trechmann.
Barytes from Addiewell, West Calder, in Midlothian, 40.—R. H. Solly.
Francolite, a variety of Apatite from Levant Mine, St. Just, Cornwall, 57,
—II. Robinson, Two Analyses of Crystals of Apatite, 59.—1%. I1. Solly,
Anglesite from Portugal, 61.—1. Kinch. On Plattnerite, 63.—1. Kinch.
On'n new variety of Mineral from Cornwall, 65.—J. J1. Ilampton. Cassi-
terite of the Straits Settlements, 71.—W. L. Macadam. On the Occur-
rence of considerable Deposits of Limonite (Bog Iron Ore) in North-west
Ross-shire, 72.—W. I. ‘Macadam. Further Note on Agalmatolite in
Gairloch Parish, Ross-shire, 74.— W, I. Macadam. On the Analysis of a
Sample of Talc used in Paper-making, 73.—W. I. Macadam. Analyses
of Samples of China Clay (Kaolinite), Cornwall, 76.—D. Iloneyman.
Note on the Identification of the Scotch and New Brunswick ¢ Albertites,”
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77.—F. H. Butler. Note on Schorlaceous Rocks from near St. Austell,
79.—J. W. Judd. On the Relations between the Solution-planes of
Crystals and those of Secondary Twinning ; and on the Mode of Develop-
ment of Negative Crystals along the former, 81.—H. A. Miers. Index to
Mineralogical Papers, &c., 1885, 93,

Montreal. Natural History Society. Canadian Record of Science.
Vol. ii. Nos. 3-6. 1886-87.

Sir J. W, Dawson. DPresidential Address before the British Associa-
tion for the Advancement of Science, Sept. 1886, 201.—1I. A. Newton.
Relation of the Earth's Rocks to Meteorites, 228.—@G. F. Matthew. Dis-
covery of a Pteraspidian Fish in the Silurian Rocks of New Brunswick,
261.—G. ¥. Matthew. Abstract of a Taper on the Cambrian Faunas of
Cape Breton and Newfoundland, 255.—G. M. Dawson. The Canadian
Rocky Mountains, 185.—II1. M. Ami. Qccurrence of Scolithus in rocks
of the Chazy Formation, 304 —G. F. Matthew. The Pteraspidian Fish
of the Silurian Rocks, 323.—T. Bain. On a Permian Moraine in Prince
EKdward Island, 341.—G. . Matthew. Illustrations of the Fauna of the
St. John Group, 357.—(@G. M. Dawson. Note on the Occurrence of Jade
in British Columbia, and its employment by the Natives, 304,

——.  Royal Society of Canada. Proccedings and Transactions
for the year 1885, Vol. iil.  1886.

Nection TV,

Sir. J. W. Dawson.  On the Mesozoic Floras of the Rocky Mountain
Region of Canada, 1.—E. J. Chapman. On the Wallbridge Ilematite
Mine, as illustrating the Stock-formed Mode ol Occurrence of certain Ore
Deposits, 23.—1). Honeyman.  Geology of Cornwallis or McNab's lsland,
Halifax Harbour, 27.—G. I, Matthew. Illustrations of the Fauna of the
St. John Group (continued), No. 111., 29,

Moscow. Sociét¢ Impcriale des Naturalistes. Bulletin, Tome Ixi.
2¢ partie (1885). Nos. 3 & 4. 18806.
II. Trautschold.  Ucher das Genus Ldestus, 94,

Tome Ixii.  1° partie (1886). Nos. 1 & 2.

1886.
A. Tavlow. Note sur I'histoire de ln faune kimméridienne de la Russie,
227.

Tome Ixii. 2° partic (1886). Nos. 3 & 4.

1886.

M. Pavlow. Les ammonites du groupe Olcostephanus versicolor, 27.
ol )

Tome Ixiii. 1 partie (1887). Nos. 1 & 2.

1887.
D. Anutschin, Ucher die reste des TTohlenbiiren aus Transkaukasien,
216, 3756.—M. Pavlow. Ttudes sur I'histoire paléontologique des ongulés
en Amérique et en lurope, 343,

. Nouveaux Mémoires. Tome xv. Livr. 4, 1886,
H. Trautschold. l.e Néocomien de Sably en Crimée, 119,

Munich. Koniglich-bayerische Akademic der Wissenschaften. Ab-
handlungen der mathematisch-physikalischen Classe. Band xv.
Ahth 8  1R8RA.
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Nancy. Académie de Stanislas. Mdémoires, 1885. 136° Annde.
5¢ Série. Tome iii. 1886.

——. Société des Sciences. Bulletin. Série 2. Tome viii. Fasc.19.
1886.
Fliche. Note sur la flore de 'étage rhétien aux environs de Nancy,
150.

Nature. Vol. xxxiv. Nos. 869-887. 1886,

A. Blytt. On Variations of Climate in Course of Time, 220.—J. M.
Alexander. The Craters of Mokuaweowes, on Mauna Loa, 232, 239,—
The Voleanic Eruption in New Zealand, 201.—A. Geikie.© The recent
Volcanic Eruption in New Zealand, 320.—C. Reid. The Pliocene De-

osits of North-western Burope, 341.—W. C. Williamson. Our Fossil
}fj’seudo-Algm, 369.—J. ector. The recent Voleanic liruption in New
Zealand, 389.—3ir J. W, Dawson. Tnangural Address delivered to the
British Association Meeting at Birmingham, 409.—T. G. Bonney. Open-
ing Address 1o Section C, Geology, British Association, 442.—W, Topley.
The recent American Earthquake, 470.—R. von Lendenfeld. A Glacial
Period in Australia, 522.—J. 8. Gardner. Sketch of the Tarly History
and Subsequent Progress of Palwobotany, 593.—The recent Earthquakes
and Voleanic Eruptions, 500.— Sir I 8. Ball.  Note on the Astronomical
Theory of the Great lce Age, GO7.

. Vol. xxxv. Nos. 888-912. 1886-87.

B. Hull. The Geology of the Lebanon, 10.—J. Milne.  Volcanoes of
Japan, 19.—T. C. Mendenhall. Report on the Charleston llarthquake,
31.—W. Topley. The Erosion of the English Coasts, 37.—T. Gi. Bonney.
Volcanic Dust from New Zealand, 56— 11, C. Lewis. Comparative
Studies upon the Glaciation of North America, Great Britain, and Ire-
land, 8).—1T. (. Bonney. Volcanic Fruption in Niua-fu, VFriendly
Islands, 127.—J. 8. Hay and J. M. Metzger.  arthquake in Sierra
Leone, 141.—Deposits of Voleanic Dust, 174.—J. Stirling.  On some
Further Kvidences of Glaciation in the Australian Alps, 182.—J. W,
Judd. The Relations between Geology and the Mineralogical Sciences,
4392, 414.—Earthquake in Switzerland, 442~ J. W. Judd. The Relation
of Tahasheer to Mineral Substances, 488..—W, E. Hidden.  The Mazapil
Meteoric Iron, 572.—T. H. ITuxley.” Prelimivary Note on the Fossil ie-
mains of a Chelonian Reptile, Ceratochelys sthewwrws, from Lord Howe's
Island, Australia, 615,

Vol. xxxvi. Nos. 914-920. 1887.

R. Abercromby. Upper Wind-Currents near the Equator, and the
Diffusion of Krakatao Dust, 85.—A. B. Dick. On Zircons and other
Minerals contained in Sand, 91.--J. A. Ewing. A recent Japanese Earth-
gua.ke, 107.—The Fossil Fishes of Mount Lebanon, 132.—1°. W. Bassett-

mith. Notes on the Geology of part of the Jastern Coast of China and
the adjacent Islands, 163,

Neuchatel. Société des Sciences Naturelles. Bulletin. Tomo xv.
(1884-1886). 1886.

F. de Tribolet. Notes sur la Carte du phénomeéne erratique et des
anciens glaciers du versant Nord des Alpes suisses ot de la chaine du
Mont-Blanc, de M. A. Favre, 3.-—F. do Tribolet. Sur la Carte des bas-
sins erratiques de la Suisse d’Arnold Guyot, 9.—A. ITirsch. Note sur
Véruption de Krakatau, 47.—A. Jaccard. Note sur la source de la Reuse
et le Bassin des Taillitres, 60.—F. de Tribolet. Les tremblements de
terre en Espagne, 83,
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Newecastle-upon-Tyne. Natural History Socioty of Ngrthumberl:_mdz
Durham, and Newcastle-upon-Tyne, and Tyneside Nuturalists
Field Club. Natural-History Transactions. Vol. viii. Part3.
1886.

. . . Vol.ix. Part1. 1887.
——. North of England Institute of Mining and Mechanical En-
gineers. Transactions. Vol. xxxv. Parts 3 & 4. 1886,

J. D. Kendall. The Iron Ores of the Iinglish Sccondary Rocks, 105.—
G. J. Binns. Coal-Mining in New Zealand, 175.

Transactions., Vol. xxxvi. Parts 1 & 2.

1887.
Q. A. Lebour. Notes on the Coal-Mcasures of Catalonia, Spain, 33.

New Haven. American Journal of Science. Ser. 3. Vol. xxxii.
Nos. 187-192.  1886.

C. G. Rockwood, jun. Notes on American Farthquakes, 7.—0. Meyer.
Observations on the Tertiary and Graud Gulf of Mississippi, 20.—A.
Hague and J. P. Iddings. Notes on the Voleanic Rocks of the Republic
of Salvador, Central America, 26.—11. M. Seely. The Genus Strepho-
chetus, distribution and species, 31.—N. 8. Shaller. Preliminary Report
on the Geology of Cobscook Bay District, Maine, 35.—J. 1), Dana. On
some General Terms applied to Metamorphism and to the Porphyritic
Structure of Rocks, 69.—S. T.. Penfield and D. N. Ilarper. On the Che-
mical Composition of Herderite and Beryl, with note on the Precipitation
of Aluminum and Separation of Beryllum and Aluminum, 107.—W. Cross
and L. G. Eakins. On Ptilolite, a new Mineral,117.—J. S. Diller. Notes
on the Peridotite of Elliot County, Kentucky, 121.—E. 8, Dana. On
the Orystallization of Gold, 132.—C. I). Walcott. Classification of the
Cambrian System of North America, 138.—J. Le Conte. A TPost-Ter-
tiary FElevation of the Sierra Nevada shown by the River Beds, 167.—
H. S. Williams, Devonian Lamellibranchiata and Species-making, 192.
—G. P. Merrill.  Composition of certain ¢ Pliocene Sandstones ”* from
Montana and Idaho, 199.—W. ¥, Hidden and A. des Cloizeaux. Contri-
butions to Mineralogy, 204 —F. W. Clarke and J. S, Diller. Turquoise
from New Mexico, 211.—E. S. Dana and S. 1. Penfield. On two hitherto-
undescribed Meteoric Stones, 226.—J. D, Dana. A dissected Voleanie
Mountain; some of its revelations, 247.—TR. D). Irving. Origin of the
Ferruginous Schists and Iron Ores of the Lake Superior region, 255.—
H. A. Wheeler. Further Notes on the Artificial Lead Silicates from
Bonne Terre, Mo., 273.—J. (. Meem.  Limonite Pseudomorphs after
Pyrite, 274.—0. W. TTuntington.  On the Crystalline Structure of Iron

feteorites, 284, —W. 1. Tlidden. A new Meteoric Iron from Texas, 306.
—S. L. Pentield and F. L. Sperry.  On Pseudomorphs of Garnet from
Lake Superior and Salida, Colorado, 807.—G. K. Kunz. Further Notes
on the Meteoric Iron from Glorieta Mt., New Mexico, 311.—F. S. Dana.
On the Brookite from Magnet Cove, Arkansas, 314.—W. M. Davis. The
Structure of the Triassic Formation of the Connecticut Valley, 342.—
F. W. Clarke. Researches on the Lithin Micas, 353.—J, (. Branner.
Thickness of the Ice in North-castern Pennsylvania during the (lacial
Epoch, 362.—T. M. Chatard. Lucasite, a now variety of Vermiculite,
875.—W. G. Brown. Crystallographic Notes, 377.—S. L. Penfield and
D. N. Harper. Chemical Composition of Ralstonite, 380.—F., S. Dana.
Mineralogical Notes, 336G.—E. S. Dana. On the Crystallization of Native
Copper, 413.—W. N. Rice. On the Trap and Sandstone in the Gorge of
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the Farmington River at Tariffville, Conn., 430.—H. C. Lewis. Com-
parative Studies upon the Glaciation of North America, Great Dritain,
and Ireland, 133.~-1. P, Bishop. On certain Fossiliferous Limestones of
Columbia Co., N. Y., and their relation to the Iludson River Shales and
the Taconic System, 438.—S8. I.. Penfield. COrystallized Vanadinite from
Arizona and New Mexico, 441.—S, W. Ford." Note on the Age of tho

Py

Swedish Paradoxides Beds, 472.

New Haven. American Journal of Science. Ser. 8. Vol. xxxiii.
Nos. 193-197. 1887.

C. A. White. Age of Coal found in the region traversed by the Lio
Grande, 18.—J. S. Diller.  The latest Voleanie Fruption in Northern
California, and its peculiar Lava, 45.—G. F. Becker. The Texture of
Massive Rocks, 50.—G. F. Kunz. Fifth Mass of Meteoric Iron from
Augusta Co., Va., 58.—J. 8. Fmerson, L. L. Van Slyke, F. S, Dodge.
Kilauea after the Eruption of March 18356, 87.—J, D. Dana. Volcanic
Action, 102.—P. W. ﬂ[uutin;:tuu. The Coahuila, 115.—S. 1. Penfield.
Phenacite from Colorado, with notes on the Locality of Topaz Butte by
W. B. Smith, 130.—@G. I1. Williame. The Norites of the “ Cortlandt
Scries ” on the Hudson River, near Peekskill, N. Y., 135, 191.—A. N.
Alling. On the Topaz from the Thomas Range, Utah, 146.—G. F. Becker.
Natural Solutions of Ciunabar, Gold, and associated Sulphides, 199.—
N. S. Shaler. TFluviatile Swamps of New England, 210.—W. E. Hidden.
On the Mazapel Meteoric Iron, which fell November 27, 1887, 221.
—G@G. F. Kuntz. On two new Meteorites from Carroll County, Ken-
tucky, and Catozze, Mexico, 228.—J. J. Stevenson. The Faults of
South-west Virginia, 262, —J. 1). Dana. On Taconic Rocks and
Stratigraphy, with a Geological Map of the Taconic Regions, 270.—G.
H. Kinahan. Irish Esker Drift, 276.—A. H. Chester. ~ Mineralogical
Notes from the Laboratory of Hamilton College, 284.—R. T. [Lill. The
Topography and Geology of the Cross Timbers and surrounding regions in
Northern Texas, 291.—-0. C. Marsh. A merican Jurassic Mammals, 327.
—C. A. White. On the Inter-Relation of Conteinporaneous Fossil Faunas
and Floras, 364.—I. P. Gratacap. The Eozoonal Rock of Manhattan
Island, 374.—G. IIL. Stone. Terminal Moraines in Maine, 378.—C. R.
Van Hise. Note on the Enlargement of Hornblendes and Augites in
Fragmental and Eruptive Rocks, 385.—J. 1. Dana. On Taconic Rocks
and Stratigraphy, with a Geological Map of the Taconic Region, 393.

——. Connecticut Academy of Arts and Sciences. Transactions.
Vol. viii. Part 1. 1886.

New York. Academy of Sciences. Annmals. Vol.iii. Nos. 9-12.
1885.

G. F. Kuntz. On remarkable Copper Minerals from Arizona, 2756.—
G. F. Kuntz. The Meteorite from Glorieta Mountain, Santa I%6, New
Mexico, 329.—F. J. IL. Merrill. On the Geology of Long Island, 341.—
A. A, Julien. On the Variation of Decomposition in the Iron Pyrites ;
its Cause and its relation to Density, 365.

. Transactions. Vol. v. (1885-86). Nos.2-8. 1886.

J. 8. Newberry. Description of some Gigantic Ilacoderm Fishes
recently discovered in the Devonian of Ohio, 25.—B. B. Chamberlin.
Minerals of Harlem and Vicinity, 74.—J. J. Friedrich. Notes on Local
Mineralogy, 121.—R. . Stevens.  On the San Juan Mountains of (?ulo-
rado, 121.—G. F. Kuntz. Rare Gems and interesting I}hnerfa,]s, 131.—
J. 8. Newberry. The Cretaccous Flora of North America, 183.—G. F.
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Kuntz. Notes on some Minerals from the West, 213,—N. L. Dritton,
Geological Notes in Western Virginia, North Carolina, and Eastern Ten-
nessee, 215 —G. F. Kuntz. Mineralogical Notes, 223.—G. T. Kuuta.
A Meteorite from Catorce, Mexico, 227.—B. B. Chamberlin. Minerals
of Staten Island, 228 —G. F. Kuntz. Description of a large Garnet, 265.
—@G. F. Kuntz.~ On Rock Crystal ; its Cutting in Japan, Germany, and
the United States, 207.

New York. American Museum of Natural History. Annual Re-

port of the Trustees, for the year 1386-87. 1887.

——. ——. Bulletin. Vol.i. Nos. 7 & 8. 1886.

R. P. Whitfield. Notice of Geological Investigations along the Eastern
Shore of Lake Champlain, conducted by H. M. Seely and Ezra
Brainerd, of Middlebury College, with Descriptions of the new Fossils
discovered, 295.—R. P. Whitfield. Notice of a new Fossil Body,
probably a Sponge related to Dictyophyton, »46.

Northampton. Northamptonshire Natural-History Society and Field
Club. Journal. Vol.iii. No.24. 1885.

. . . Vol.iv. Nos. 25 & 26. 1886.

B. Thompson. TheUpper Lias of Northamptonshire, 16.—B. Thompson.
Additionul Notes on the Fish and Insect Beds of Northamptonshire, 27,
—H. J. Eunson. Notes on the Deep Boring at Orton, near Kettering,
Northamptonshire, 57,

Vol. iv. Nos. 28 & 20. 1886 & 1887.

‘W. Tuckwell. The Erratics of Leicestershire and Warwickshire, 145,
—DB. Thompson. The Middle Lias of Northamptonshire, 167.—II. J.
Eunson. List of Works on the Geology, Mineralogy, and Palreontology
of Northamptonshire, 178.—G. R. Viue. Jurassic Polyzoa in the Neigh-
bourhood of Northampton, 202.—B. Thompson. The Upper Lias of
Northamptonshire, 215.—W. D. Crick. Note on some Foraninifera from
the Oxford Clay at Keyston, near Thrapston, 232,

Nottingham Naturalists’ Society. Transactions and 33rd Annual
Report, 1885. 1886G. Presented by W, Whitaker, Esq., F.G.S.
E. R. Hodges. The Krakatoa Catastrophe, 39.

——. Transactions and 34th Anni. 1 Report, 188G, 1887.

A. T. Metcalfe. Rain and Rivers as Geological Agents, 35.—J. Ship-
man., Some traces of the Ancient Beach of the Lower Keuper at Don-
nington, G1.

Palmontographical  Society. Monographs.  Vol. xl. for 1886.
1887. (Two copies.)

W. C. Williamson. A Monograph on the Morphology and Iistolog
of Stigmarta ficoides, part 1.—G. J. Hinde. A Monograph of the Britiﬁ
Fossil Sponges, part 1.—W. . Hudleston. A Monograph of the British
Jurassic Gasteropoda, part 1, No. 1.—S. S. Buckman. A Monograph on
the Inferior Oolite Ammonites, part 1.—W. Boyd Dawkins. The British
Pleistocene Mammalia, part 6.

Paris. Académie des Sciences. Comptes Rendus. Tome cii.

Nos. 25 & 26. 1886.
E. Jacquot. Sur la constitution géologique des Pyrénées, 1506.—C,
Vélain, Sur la présence d’une rangée de blces erratiques échoués sur la
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paris. Académic des Sciences.  Comptes Rendus.  Tables. 1856

JE— . Tome ciii. Nos. 1-26. 1886.

G.de Sapu\:m. §m- 1"hom(m réel qui ’doit (::m‘e assigmé b la flore fossile
&' Aixen Provence, 27, 191.—A. F. Nogués.  Sur le systéme triasique des
Pyrénées Orientales, & propos d'une communication de M. Jaequot, 91
E. Riviere. Faune des Invertébrés des grottes de Menton, en Itaiie {Z
_H. Faye. Sur les rapports de la Géodesie avee ln Géologrio, 99, 295 —
R. Bréon. Sur Tassociation cristallographiqne des fe)dspat?xs i’;ricl’ir;i es
170.—Viguier. Sur les roches des Corbisres appelées ophites ]72‘1—-6’
Barrois et A. Offret. Sur les schistes micacdes primitifs et cambriens du
sud de I’Andalousie, 174.—C. Barrois et A. Offret. Sur les schistes et

eiss amphiboliques, et sur les calcaires du sud de P’Andalousie, 221.—

7. Héhert. Observations sur les groupes sédimentaires les plus ’ anciens
du nord-ouest de la France, 230,—L. Crié. Recherches sur la végétation
miocéne de la Bretagne, 290.—C. Lory. Sur la présence de cristaux
microscopiques de minéraux du group des feldspaths, dans certains
caleaires jurassiques des Alpes, 209.—(5. Barrois et A, Offret. Sur la
disposition des broches caleaires des Alpujarras, et leur ressemblance
avee les broches houilléres du nord de la France, 400, —15. Willm. Sur
la composition des eaux de Bagnéres-de-Luchon  (Hante-(iaronne)
416 —Nadaillae.  Sur la découverte, faite en Belgigue, d'unc s«’»pultur(’:
de Tige du Mammouth et du Rhinoceros, 400.—A. Caraven-Cachin
et Grand. Nouvelles recherches sur la confieuration et I'étendue du
bassin houiller de¢ Carmaux, 527.—L. ('ric.  Sur les aflinités des flores
oolithiques de la France accidentale et de 1"Angleterre, 528.—L. Vidal,
Qur le tremblement de terre du 27 aofit en Grece, 513, —T. Schrader.
Carte représentant los terrains granitiques et crétaces des Pyrénées espag-
noles et leur disposition en chainons o JMiques ot suceessifs, 565, —F. Fon-

tannes.  Constitution géologique du ol de Ja Croix-Rousse, Lyon, 613.—
T. Gonnard. Do quelques roches grenatiféres du Puy-de-Dome, 654.—
Q. Meunier. Sur le gite phosphaté de Beauval, Somuwe, 657.—L. Crié,
Contribution & Vétude des tlores tertiaires de la France occidentale et de
1a Dalmatie, 699.—Gurlt. Météorite trouvée dans un lignite tertiaire,
702.—A. Daubrée. Météorite tombée lo 27 Junvier 1886 dans 'Inde, &
Mammianthul, Ymviuce de Madras, 726.—C. ¥. Bertrand et B. Tlenault,
Remarques sur le Pororylon stephanense, T65.—A. de Lapparent. Surles
rapports de_la Géodésio avec la (isologic, 772 —C. E. Bertrand et B.
Renault. Nouvelles remarques sur la tige des Poroxylons, Gymnospermes
fossiles de 'époque houillére, #20.—A. Lacroix. Ixamen lpétrogmphiqun

une diabase carbonifére des envirous de Dumbarton (Keosse), 824.—
1. Jourdy. ILies dislocations du globe pendant les peériades récentes, leurs
réseaux de fractures et la conformation des continents, 826.—H. Hermite.
Sur Punité des forces en Giéologie, 299.—Stanislas Meunier. Substance
singuliere recueillie & la suite d'nn météore Tapporté & la foudre, 837.—
II. Faye. Réponse & une Note de M. de Lapparent sur les rapports de la
Géodésie et de la (G6ologie, 841.—Marecel de Puydt et Max. Lehest, Sur
]es habitants de la grotte de la Béche-aux-IRoches, 8903.—L. Crié. Sur
Jes affinités des flores éocénes de la France occidentale et de la province
de Saxe, 894—E. Riviére, Faune des oiseaux trouvés dans les grottes
de Menton, Italie, 044.—G. Cotteau. Sur les Tichinides jurassiques de
1a Lorraine, 947.—A. Gaudry. La grotte de Montgaudier, 970.—J. A Le
Bel. Surles pétroles de Russie, 1017.—S. Meunier. Calcaire grossier

narin des environs de Provins (Seine-et-Marne), 1031.—C. Depéret. Sur
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le systdme dévonien de Ia chaine orientale des Pyrénées, 1033.—F.
Gonnard. Sur les pléromorphoses de quartz de Saint Clément, 1036.—
A. Lacroix. Description d’'une varisté de carphosidérite, 1037.—A. de
Lapparent. Sur les conditions de forme et de densité de 1'écorce ter-
restre, 1040.—L. Crié. Contribution & 'étude des fruits fossiles de la
flore éocéne de la Irance occidentale, 1143.—E. Bureau. Sur la forma-
tion de Bilobites & I'époque actuelle, 1164.—S. Meunier. Examen d’eaux
minérales de Java, 1205.—De Folin. Sur une nouvelle situation des
roches nummulitiques de Biarritz, 1207.—C. Depéret. Sur 'importance
et la durée de la période pliocéne, d’aprés 1'étude du bassin du Roussillon ;
nouveaux documents pour le faune de Mammiféres pliocénes de ce bassin,
1208.—E. Rivieére. Des Reptiles et des T’oissons trouvés dans la grotte
de Menton, Italie, 1211.—F. Gonnard. Sur deux roches i béryl ct i
apatite du Vélay et du Lyonnais, 1233,

Paris. Académie des Scicnces. Comptes Rendus. Tome civ.
Nos. 1-24. 1857.

A. F. Nogués. Obscrvations relatives & une Note de M. Viguier, sur
les roches des Corbiéres appelées ophites, et & une Communication de M.
Depéret, sur le systéme dévonien de la chaine orientale des Pyrénées, 93,
—., Meunier.  Examen microscopique des cendres du Krakatau, 95.—
A. Lacroix. Ixamen critique dv quelgnes mincéraux, 97.-—De Lesseps.
Sur divers phénomenes ollerts pur les puits artésiens récemment forés en
Algérie, 135.—L. Collot.  Age de la bauxite dans le sud-est de In Irance,
127.—Venukof. Considérations sur la Carte géologique du lac Baikal et
de ses environs, 137.—V. Lemoine.  Sur le genre Plesiadapis, mammifére
fossile de 1'éocene inféricur des environs de LReims, 190, —S. Meunior.  La
Giovanite, nouvelle roche cosmique, 193.—A. Lacroix.  Deseription d'une
Thomsonite lamellaire de Bishopton, Renfrewshire, Xeosse, 234.—A. La-~
croix. Sur une épidote blanche du canal du Beagle, Terre de Feu, 235.—
A. Issel.  Sur Pexistence de vallées submergés dans le golfe de Gdnes,
250.—F. Gomnard. Sur certains phénoménes de corrosion lingaire de la
calcite de Couzon, Rhdne, 316.— A Issel. Sur I'époque du creusement
des valldes subniergdes du golfe de (ténes, 318.—C. Depéret.  Sur la faune
de Vertébrés mioccues de la Grive-Naint-Alban, Isére, 374, —J. Thoulet.
Kxpériences synthétiques sur I'abrasion des roches, 331.—L. Roule.  Sur
les gisements ot Vige de la bauxite dans le sud-est de la Frauco, 383, —
Favarcq et Grand'Idury, Sur un grés d'origine organique déeouvert dans
les couches de houille du bassin de la Loire, 393.--V, Lemoine.  Sur
Yensemble des recherches paléontologi- ies faites dans les terrains ter-
tiaires inférieurs des environs de Reims, 403.—E. Bureau. Sur le mode
de formation des Bilobites striés, 405.—P. Haulefeujlle et T.. Péan de
Saint-Gilles.  Sur la reproduction des micas, 508. 1. (Ehlert. Sur les
oscillations qui se sont produitex pendant la période primaive dans le
bassin de Laval, 528.—J. Bergeron. Sur la constitution géologique do la
Montagne-Noire, 530.—. Stephan. Le tremblement de terre du 23
février, & observatoire do Marsecille, 556.—A. Gorgeu.  Sur le ferrite de
zine. Production artificiclle de la franklinite, 580.—G. Ilolland. Sur la
géologie de la région du lac Kelbia et du littoral de la Tunisie centrale,
597.—Reilly. Sur les gisements de I’étain, au point du vue géologique,
600.—K. de Kroustchoff. Sur de nouveaux procédés de reproduction
artificielle de la silice cristallisée et do I'orthose, G02.—Fines. Sur le
tremblement de terre du 23 iévricr, enregistré & I'observatiore de Per-
pignan, 606.—F. A. Forel. Sur les effots du tremblement de terre du 23
février 1887 dans la Suisse orientale, 608,—S. Meunier. Tremblement de
terre du 23 février, & Nice, 611.—A. Tissot. Le tremblement de terre du
28 février, & Voreppe, Isére, 611.—J. Réveille. Le tremblement de terre
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du 23 février, & Saint-Tropez, 612.—F. Denzy
du 28 février en Italie, 659.—Francois. Propag:
terre de la Ligurie, 660.—A. Issel. Sur I
Ligurie, 662. —NM. !‘I. de Rossi.  Sur la
frangaise du 23 fév\ru.-r, 1887, G654 —Alluard,
de terre ressenties & Clormont-Ferrand, e 23 fovrier, 666.— Poreot -

O it ’ g rotin,  Le
tremblement de u‘.mf 'du 23 février a Nice, 666 —A. Lacroix. Sur les
variations de c(}:‘mp‘osnlon des. purphyritus'cn‘rbuuififres du Renfrewshire,
Feosse, T17.—F. hgnnard. S‘ur les associations minérales du basalte de
Prudelles, préx dc‘,(:lurumntﬂ‘errnnd, 719.—E. Fremy. Production arti-
ficielle ‘}ll }‘“bl-“,?v/-‘ »~.’\._(mudry. ]{e petit Ursus spelens de (argas,
740.—1F. ¥ O}lgllt ) ]\.Clly“.‘ig‘l’l.@lllcllt.i divers recueillis sur le tremblement
de u;ll:m)du_ 23 _ff\l'lf’!“ INRT, /‘4 l—F. Denza. Surle tremblement de terre
du 23 février, 757.—8. Memnier.  Premiers résultats d'une exploration de
la zone ubm‘ulﬂv par le tremblement de terre da 23 février, - 759.—11. de
Parville.  Suar une correlation entre les tremblements de terre et les decli-
najsons de lf‘l Lune, 761.—J. L. Soret.  Le tremblement de terre du 23
février, en Suisse, 7:‘»4.——(%:11]1. Le tremblement de terre du 23 février, &
Yobservatoire de Velletri, 765.—C. Naudin. Quelques observations et
réflexions au sujet du tremblement de torre du 23 fivrier, & Antibes, 822,
—B. Niépee. Documents sur les tremblements de terve de Nice, 830.—
E. Tamburini. Le tremblement de terre du 23 février i la Spesia, 831, —
A. de Vanx.  Le tremblement de terre du 23 février, en Ligurie, 832~ -
F. A. Forel. Tremblement de terre et grisou, 8335.—A. Blavier. Sur la
cause possible des tremblements de terre de 1755, 1884 et IRS7, 835, —A.
Lacroix.  Ttude pétrographique d'un gabbro a olivine de la Loive-Tnfs-
rienre, 870.—85. Mennier.  Examen mindéralogique du fer météorique de
Fort-Duncan, Texas, 872.—Iixtraits de divers Rapports du Serviee local
du Génie sur les effets du tremblement de terre du 23 février 1887, 8R4 —
F. Denza. T.e tremblement de terre du 23 {évrier 1887, observé a
Moncalieri, 837.—I11. Resal.  Suar un fait qui s'est produit prés de Nico
lors de In dernitre scconsse de tremblement de terre, 930.—G. de Saporta.
Sur quelques types de Fougéres tertiaives nouvellement observis, $54
A. Lacroix. Note sur npe roche i wernérite granulitique des environs de
Saint-Nuzairve, 10115, Meunier.  Lxamen de quelques galets da nagel-
fluhe du Rigi, 1013, —-Oppermann, Sur les tremblements de terre, 1041,
—-L. Soret.  Sur le tremblement de terre da 23 février 1887, T088.—8.
Meunier.  Reproduction artificiells du spinelle rose ou rubis calaix, 1111,
—A. Offret.  Sur le tremblement de terre du 23 {évrier 1837, [150.—A.
CGorgeu.  Production artiticielle de la magnétite, 1174.—-1. Bourgeois.
Nouveau procédé de reproduction de la erocoise, 1502.—F. Gonnard. Sur
les associations luinéru\c.\' de la pépérite du puy de la Toix, 1304, — L. Lar-
tet. Suar le terrain carbonifére des Pyrénces centrales, 1314.--1. Le-
cornu. Sur le terrain silurien du Calvados, 1317.—F. Jacquot. Sur la
constitution géologique des Pyrénées; le systéme cambrien, 1318, —P.
Thomas. Sur la découverte de nouveaux gisements de phosphate de
chaux en Tunisic, 1321.—1. Riviere. De quelques bois fossiles trouvés
dans les terrains quaternaires du bassin parisien, 1382.—I1. Le Chatelier.
Sur la constitution des argiles, 1517.—G. Cottean. Sur les genres
éoceénes de la famille des Brissidés (ISchinides irréguliers), 1532.—C.
Rolland. Sur ls régime des eaux arlésiennes de I'Oued Rir' (Sahara
algérien), 1534.—Munier-Chalmas. Observations sur les actions méta-
n;orphiques du granite et des filons de quartz aux environs de Morlaix,
1738.

Tremblement de terre
Pagation du tremblement de
6 tremblement de terre de la
tempite sismiquo italienne-
Secousses do tremblement

Paris. Académic des Sciences. Comptes Rendus. Index to
Tome ci. 1885,
VOL. XLIII. l
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Paris. Annales des Mines. Série 8. Tome ix. 2°et 3°livraisons
de 1886. 1886.

B. de Chancourtois, C. Lallemand, et G. Chesneau. De I'stude des
mouvements de I'écorce terrestre poursuivie particuliérement au point de
vue de leurs rapports avee les dégagements de produits gazeux, 207.—
J. de Morgan. Note sur la géologie ot sur 1'industrie minidre du royaume
de Pérak et des pays voisins (presqu'ile de Malacca), 368.—E. Jacquot.
Note sur la carte géologique detaillée de la France, 577.

. . . Tome x. 4°et 5° livraisons de 1886. 1886.
L. Bochet. Ltude sur la bassin houiller de Waldenburg (Basse-Silésie),

221.—M. Pellé. FEtude surles salines de Roumanie, 230.—I)e Grossouvre.

Etude sur les gisements de minerai de fer du centre de la France, 311.

. Annales des Sciences Gdologiques. Tome xv. 1884.
Purchased.

Croisiers de Lacvivier. FEtudes géologiques sur la département de
PAriége et en particulier sur le terrain crétacé, No. 1.

Tome xvi. 1885. Purchased.

G. Vasseur. Sur le terrain tertinire de Saint-Palais, prés Royan,
Charente-Infiricnre, No. 1.—G. Cottean. Kchinides du terrain éocéne
de Saint-Palais, No. 2.—I". Fontannes. Note sur quelgues gisements
nouveaux des terrains mioctnes du Portugal et description d'un Portunien
du genre Ackelous, No. 3.—11. Filhol. De la restauration du squelette
d’un Dinocerata, No. 4.—L. Dieulafait. Itude sur les roches ophitiques
des Pyrénées, No. 5.—J. Dollo. Les découvertes de Bernissart, No. 6.--D.
Gourret. Constitution géologique du Larzac et des Causses méridionaux

du Languedoc, No. 7.

. . Tome xvii. 1885. Purchused.

C. Depéret.  Deseription géologique du bassin tertinire du Roussillon
et description des vertébrés fossiles du terrain pliocéne du Roussillon,
No. 1.—1T. Filhol. Observations sur le mémoire de M. Cope instituls :
Relations des horizons renfermant des débris d’animanx vertébrés fossiles
en Furope et cn Amérique, No. 2.—B. Renault.  Recherches sur les végé-
taux fossiles du genve Astromyelon, No. 3.-—0. C. Marsh. Monographie
g;,s Qinocera.tn., mammiféres gigantesques appartenant & un ordre disparu,

0. 4

Tome xviii. 1885, Purchased.
E. Fallot. Etude géologique sur les étages moyens ot supérieurs du
terrain crétacé dans le sud-est de la France, No. 1.—L. Roule. Recher-
ches sur le terrain fluvio-lacustre inférieur de Provence, No. 2.

. Annales des Sciences Naturelles. Zoologie et Paléontologie.
Séric 6. Tome xx. Nos. 3-6. 1886. LPurchased.

) . . Serie 7. Tome i. Nos. 1-6. 1886 &
1887. Purchased.

~——. Annales Hydrographiques. Série 2. Sém. 1 et 2 (1886).
1887. Presented by the Dépit de la Marine.

Sém. 1 (1887). 1887. Presented by the
Dépdt de la Marine.
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Paris. Association Frangaise pour I’Avancement des Sciences,
Compte Rendu de la Session 13, Blois, 1884. Parties 1 & 2
1885. Purchased.

Partie 1.

E. Cosson. Sur le projet de création en Algérie et en Tunisie d’une
Mer dite intérieure, 67.—Rouire. La Mer intérieure Africaine, 756.—
G. de Saporta. Note sur les Echinides des couches coralliennes infé-
rieures d’Auxey, Cote-d’Or, 179.—E. Fuchs. Les richesses minérales du
Tonkin, 181.—Bleicher. Terrain tertiaire d’Alsace, 183.—G. de Saporta.
Sur deux espdces jurassiques du genre Ortkopsts, Cotteau, 183.

Partie 2. .

L. Quénault. Mouvements lents du Sol et de 1la Mer, 215.—F. Lefort.
Recherches sur I'ige relatif des différents systémes de failles du Morvan,
2206.—0. Cottean. Sur les échinides des calcaires de Stramberg, 238.—
V. Gauthier. Recherches sur le genre Micraster en Algérie, 243.—P. de
Loriol.  Sur le genre Millericrinus, 247.—G. de Saporta.  Sur un nouveau
gisement de plantes fossiles coralliennes, 253.—Douvillé et Le Mesle.
Carte goologique des environs de Blois, 235.—V. ({authier. Sur quelques
échinides monstrueux, appartenant au genrve Jemiaster, 253.——C. Barrois.
Eponges hexactinellides dn terrain dévonien du Nord de la France, 261.—
C. Barrois. Counches & Nereites du Bourg-d'Oneil, Haute-Garonne, 262.
—C. Barrois. loches métamorphiques du Morbihan, 263.—Bleicher.
Le lias do Lorraine au point de vue paléontologique, 265.—G. Rolland.
Te;rains de transport et terrains lacustres du Bassin du Chott Melrir,
267.

~we—., ——. Compte Rendu de la Session 14, Grenoble, 1885.
Parties 1 & 2. 1886, Purchased.

DPartie 1,

G. Cotteau. TLe Paléontologie en 1885, 44.—A. Pomel.  Sur le station
préhistorique de Ternifine, prés Mascara, 128.—C. Malaise. Etat actuel
des connaissapces relatives au cambrien et silurien de la Beleique, 129.—
I.. Collot, Constitution du erétacé dans les Bouches-du-Rhone, 129, —
J.M. Beroud. Sur la grotte des DBalmes, pros Villereversure, Ain, 132.—
E. Fuchs. Sur les graviers auriferes de la Sierra Nevada en Californie,
133.

Dartic 2.

L. Collot. Diversité correlative des sédiments et de la faune du
miocéne marin des Bouches-du-Rhéne, 339.—-Peron.  Note sur les
étages de la craie aux environs de Troyes, 346.—V. GGauthier. Description
de trois échinides mouveanx recueillis dans la eraie de VAnbe ot de
I'Yonue, 356..—(1. Cottean.  Considérations générides sur les échinides
du terrain jurassique de la Irance, 362.—1. de Loriol. Coup dQ'wil
d’ensemble sur Jes erinoides recucillis dans les couches jurassiques de la
France, 36.1.-—F. Lefort. Recherches sur I'age velutif des différents
systémes de failles du Nivernais, 372.—L. Quénault. Sur les oscillations
lentes du sol et de la mer, 302.—10. Rividre. L gisement quaternaire
du Perrcux, Seine, 401.-—1. Riviere. la faune des invertébrés des
grottes de Menton, 407.—I. Fuchs. Note sur les gisements de cuivre
du Boles, 410.—D’Ault-Dumesnil. Nouvelles fouilles faites & Thenay en
Septembre 1334, 463.—F. Daleau. Note sur les silex de Thenay, 467.—
J. M. Beroud. La grotte des Balmes, prés de Villereversure, en Rover-
mont, Ain, 471.—Sirodot. Lige du gisement du Mont-Dol, Ille-et-
Vilaine, 478 —A. Arcelin. Sur les silex soi-disant taillés de I'époque
tertiaire, 503.—A. Pomel. Station préhistorique de Ternifine, Mascara,
504.—E. Riviére. Le Trou au Loup, 553.

12
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Paris. Journal de Conchyliologic. Série 3. Tome xxvi. Nos.1-4.
1886. Purchased.
M. Cossman. Description d’espices du terrain tertiaire des environs de
Paris, 86, 224.—C. Meyer-Eyman. Description de coquilles fossiles des
terrains tertiaires supérieurs, 235, 302.

Tome xxvii. Nos. 1 & 2. 1887. Purchased.

Muséum d’Histoire Naturelle. Nouvelles Archives. Sér. 2.
Tome viii. Fase. 1 & 2. 1885-86.

. . . . Tome ix. TFase. 1. 1886.

——.  Revae Scientifique. Tome xxxvii. No. 26. 1886.
A. de Lapparent. L’attraction des glaces sur les masses d’cau voisines,

. . Tome xxxviii. Nos. 1-24 & 26. 1886.

De Montessus. La constitution interne du globe et les voleans, 369.—
G. Cotteau. Association Irangaise pour I'Avancement des Sciences.
Session de Nancy (1886), Section de Géologie, 434, —Sir W. Dawson,
La géologie de I’Atluntique, 449, 488.—II. Labonne. Les tourbitres de
I'Islande, 809.

. . Tome xxxix. Nos. 1-25. 1887,

A. de Lapparent. L'excursion de In Socicté (iéologique en Bretagne,
38— Jourdy. Les dislocations du globe pendant les périodes récentes,
leurs réscaux de fractures et la conformation des coutinents, 129, 835, —
A. de Lapparent. Les dislocations du globe, 332.—G. Daremaberg. Lo
tremblement de terre du 23 février & Menton, 338, (!, Vélain. Les
tremblements de terre, leurs cffets et leurs causes, 354, 205.—11, d’Lostrey.
Les mines d’or de Sumatra, 433,

. Socicté Frangaise de Mincralogic.  Bulletin.  Tome ix.
Nos. 4-8. 1886,  Purchased.

C. Baret. Minéraux des environs de Saint-Nazaire (Loire-Inférieure),
129.—A. Lacroix.  Sur albite des pegmatites de Norwoge, 131.—A. Des
Cloizeaux. Notesur quelques formes nouvelles observées sur des eristaux
de topaze de Durango, Mexique, 195.—A. Des Cloizeaux. Note sar la
forme rhomhique de la Descloizite, 158, 190. - A, Des Cloizeaux.  Note
sur la véritable valeur de Pindice moyen de la Herdérite de Stoneham,
141.—K. de Kroustehoff. Note snr un nouvean mincéral accessoire de la
roche de Beucha (presde Leipzig), 143.—K. de Kroustehoff.  Supplément,
& la note sur Ia Péridotite de “Goose Bay,” 7. —AL Lacroix.  Compte
rendu de publications étraugéres, 148, [8G.—.A\. Dumour. Nofe sur un
béryl provenant de Madagascar, 153.—A. Des Cloizeanx,  Note sur la

hénacite de Colorado et de Framont, 171.—A. Des Cloizeaux. Note sur
a détermination des parmmdtres du gvpse et sur les incidences des formes
observées dans ce mincral, 177.—A, Des Cloizeaux.  Sur un minéral qui
parait offrir nne forme dimorphe du rutile, 184.—E. Jannettaz. Note
sur un chrysocolle de la Californie, 211.—1. Michel. Sur la déeoloration
artielle du Zircon (Hyacinthe) par la Iwmiére, 215.—H. Dutremblay du
lay. Décoloration momentanée observée sur des agates soumises @
Vinfluence des rayons solaires, 216.—L. J. Tpelstrem.  Pyrrhoarsénite,
nouveau minéral de Sjeegrufvan, 218.—G. Césiro. Noute sur in assemblage
de cristaux de cassitérite, 220.—G@G. Césaro. Extension de l'observation
de M. Mallard sur la macle de Carlsbad, 222.—G. Césaro. Note sur une
nouvelle face de la calamine, 242.—F. Gonnard. Sur les minérais auri-
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fares des environs de Pontgibaud, 243.—L. Bourgeois. Sur des titanates
do baryte et de strontiane cristallisés, 244.—K. de Kroustchoff. Notes

our servir & '6tude lithologique de la Volhynie, 250.—K. de Kroustchoff.
§Iotice sur une hypérite de Seeland, 268.—(+. Wyrouboff. Sur la forme
cristalline du chlorure de baryum, 262.—G. Wyrouboff. Quelques mots
& propos d'un mémoire de M. Schmidt sur la scolézite, 266.—G. Césaro,
Note sur une propriété géométrique du rhombotdre de clivage de la
calcite, 281.—Fouqué. Sur un wminéral artificiel provenant d’une scorie
de forge, 287.—Fouqué. Sur un gisement de gneiss & cordiérite, 203.—
N. Chatrian. Sur le gisement de diamants de Salobro, Brésil, 302.—A.
Lacroix. Compte rendu des publications étrangéres, 305.—E. Jannettaz,
Note sur les rubis artificiels, 321,

Paris. Société Francaise de Minéralogie. Bulletin. Tome x.
Nos. 1-3. 1887.  Purchased.

M. Lévy et Lacroix. Sur le granite & amphibole de Vaugneray, 27,—
K. de Kroustchoff. Nouvelles syntheéses du quartz et de la tridywmite, 31.—
A. Gorgeu. Sur la production artiticielle de la Zincite et de la Willemite,
36.—I1. Goguel.  Comptes rendus des publications francaises, 39.—A. Des
Cloizeaux. Liste des travaux de M. Websky, 43.—, Januettaz, Note sur
I'uranite de Madagascar, 47.—Fouqué.  Sur les nodules de la granulite de
(thistorrai, 57.—A. Michel-Lévy. Note sur un basalte riche en zéolithes
des environs do Périer (Puy-de-Dome), 649.—(C. Baret.  Sur la présence
du béryl et de Terubescite dans les carridres de Misdri, pros Nantes, 131,
—L. Michel.  Note sur la reproduction artiticielle de la pyromorphite, de
Ja mimétite et de la eampylite, 133.— A, Lacroix.  Etudes eritiques de
Minéralogie, 142.—A. Lacroix. Note sur la cowposition pétrographique
des roches de Blekka et Dalarne (Norwege), 152,

. Société Géologique de France. Bulletin,  Sdrie 3. Tome xiii.
No. 8 (1885). 1386

Compte rendus de la yéunion extraordinaire dans la Jura méridional,
du 235 Aot au 1 Septembre 1835, 651, [With conmmunications by
MM. Bertrand, Parandier, Albert Girardot, Abel Girardot, Bour-
geat, Iollande, Renevier, Guirand, De Girossouvre, Collot, G. Doyer,
Q. Maillard, Tardy, Pillet, De Sarran, De Lapparent, and 1. Choffat.

. . . ——. Tome xiv. Nos. 5-7 (1886). 1886.

De la Moussaye. lLes iles flottantes de Clairmarais, 309.—Cornuel.
Liste des fossiles du Crétacé inférieur de 1a 1laute Marme, 312.—M. Coss-
mann et 1L Arnaud.  Un Crucibulum campanien, 323.—R. Zeiller. Noto
sur des empreintes houilléres des Pyrénées-Orientales, 328.-— Chaper. Sur
upe pegmatite dinmantitére de I'Indoustan, 331.~ J. De Cossigny.  Note
sur le Jurassique moyen et sa division en étages, 345.—B. Rames.  Sur
Page des argiles du Cantal et sur les débuis fossiles quelles ont fournis,
357.—F. Suceo.  Sur quelques restes fossiles de porssons du Pliocéne
du Pitmout, 360.--A. de Lapparent Le niveau de la mer, 368.—H.
Douvillé. Iissai sur la morphologie des Rudistes, 389.—S. Calderon. Noto
sur le Wealdien da Nord de U'Expagne, 405.—(3. De Saporta.  Nouveaux
documents relatifs 4 des fossiles végitaux et & des traces d'invertébrés
associés dans les anciens terrains, 407.—.\. Gaudry. Sur un nouvean
genre de reptile du Permien d"Autun, 430.—M. Cossman. Sar les grandes
ovules de_I'océne, 433.—L1 Abbé Bourcent. Observations faifes aux
environs d'Arinthod ot de St. Julien, Jura, 437.—A. Gaudry.  Sur des
restaurations de reptiles, 444.— I Jourdy. Note complémentaire sur la
Géologie de l'est du Tonkin, 445.—. Zeiller. Note snv les cmpreintes
végétales recucillics par M. Jourdv au Tonkin, 454.—I11. Douavills.
Ltude sur les grés de la forét de 1“ont'aim=hlcau, 471.—L. Flot. Descrip=
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tion de Halitherium fossils, Gervais, 483.—A. Toucas. Note sur les
" terrains crétacés de la Valdaren aux emvirons du Beausset, 519.—A.
de Lapparent. Note sur Vnttraction exercée par les glaces sur les masees
d'eau voisines, 524.—D. (Ehlert. Failles et tilons dey environs de Mont-
surs, 526.—Mieg. Note complémentaire sur les couches & Posidonomya
Bronni, de Minversheim (Dasse-Alsace), 550.—L’Abbé Bourgeat, 1re-
mibre contribution & I'stude de la faune de I'Oolithe virgulienne du Jura
méridional, 560.—S. Meunier. Sur quelques empreintes problématiques
des couches boloniennes du Pas-de-Calais, btid.—C. Vélain. Note sur
Texistence d’une rangée de blocs erratiques sur la cote normande, H69.—
R. Zeiller. Note sur les empreintes végétales recueillies par M. Sarran
dans les couches de combusti}.lle du Tonkin, 576.—Viguier. Note sur la
osition du Poudingue de Palassou, dans 1'Aude, 532.—De Rouville.
Note sur le Poudingue de Palassou, 680.— 1. 1ébert.  Remarques sur la
faune des couches crétacées de Villagrains, Hs6.— P, W, Stuart-Menteath,
Note préliminaire sur les gisements métalliferes des Pyrénées occidentales,
587.—A. Pomel. Note sur deux échinides du terrain éocéne, 608.—De
Lacvivier. Note sur l¢ terrain primaire du départment de I'Ariége, 613,

Paris.  Sociétd Géologique de France. Dulletin. Série 3. Tome xv.
(1887). Nos.1-3. 1887,

L. de Launay. Note sur deux gisements de cordicrite, sillimanite et
grenat dans la région de Comunentry, 12.--Moutet.  Note sur Uexistenco
d'une formation wealdienne dans le département du Var, au quartier dua
Revest, prés Toulon, 13.—II. Armand. Position stratigraphique des
argiles bariolées de Tereis, Landes, IH.—Stanislas Meuniey.  Examen
d'une substance résineuse recucillic & Luchon le 25 juillet 1285 A la suite
d’un coup de fondre, 23.—F, Nacco.  Le Fossanien, nounvel étage du
Pliocéne d’Italie, 27.—Salvador (falderon.  Résumé de quelques études
de physique géologique, 56—, Lory. Sur les variations du Trias dans
lIes Alpes de la Savoie, et spécialement dans le massif de la Vanoise, 40.
—F. Fontannes,  Sur la faune des étages Sarmatique et Levantin en
Roumanie, 49.—F. Delafond. Note sur les Tufs de Meximieux, 62, - F.
Delafoud. Note sur les allmions ancdennes de la Bresse et des Dombes,
65.—A. Tardy. Nouvelles observations sar la Bresse, »2.—1., Flot.
Note sur le Prokaticore Dhalend, 1:34,—1, Thomas. Notes additionnelles
sur les vertébrés fossiles de la province de Constantine, 139.—A. Toucas.
Observations sur la craie supérienre de Dieulefit, 149.-—A. Toucas.
Au sujet d'une note de M. de Lacvivier sur Vétude comparative des
terrains crétacés de PAriége ot de 'Aud. 158.—1. Choflat.  Note préli-
minaire sur des fossiles recueillis par M. L. Maheira dans la province
d’Angola, 155.—1. Rutot et K. Van den Broeck,  Documents nouveaux
sur la base du terrain tertinire en Belgique, et sur age du Tufeau de Ciply,
167.—Bourgeat.  Considérations somunaires sur la position des rognons
siliceux du Jurassique supérieur daus le Jura méridional et sur les consé-
guences qui en déconlent, 162.— G. Dollfus. Quelques nouveaux gisements

e terrain tertiaive dansle Jura pros de Pontarlier, 179.—R. Nickles. Sur
la présence de dmm. polyschides et Amim. Sauzei dans T'Oolithe intérieure
des environs de Nancey, 194.—Doucch.  Réponse aux observations de M.
Viguieur et de M. de Rouville & propos des poudingues de Pulassou, 199,
—A. de Lapparent. Conférence rur le sens des mouvements de I'écorce
terrestre, 215.

Penzance. Royal Geological Socicty of Cornwall. Transactions.
Vol. xi. Part 1. 1887.

W. W. Smyth. The Anniversary Address of the President, 11.—R.
W. Bell. The Pliocene Beds of St. Erth, 45.—R. N. Worth. On an
unmapped exposure of Serpentinous Rock in Whitsand Bay, 51.
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Philadelphia. Academy of Natural Sciences. Proceedings, 1886,
Parts 1-3. 1886-87.

C. McCormick, The inclusions in the Granite of Craftsbury, Vt., 19,
—J. Leidy. An Extinet Boar from Florida, 37.—C. Rominger. On the
Minute Structure of Stromatopora and its allies, 39.—A.. Heilprin. Notes
on the Tertiary Geology and Palicontology of the Southern United States,
67.—C. Wachsnuth and F. Springer. Revision of the Palaocrinoides,
Part I1L. Section 2, 64.—F. L. Harvey. On Anthracomartus trilobitus,
Scud., 231.—A. II. Smith. The Railway-Cutting at Grant’s Ferry
Road, 263.—J. Leidy. Toaodon and other remains from Nicaragua, C. A.,
275.—A. E. Foote. The Opal-Mines of Queretaro, Mexico, 278.—G. A.
Koenig. Mineralogical Notes, 281.—L. Woolman. Oriskany Sandstone
in Lycoming Co., Pa., 296.—(. A. Koenig. Manganese-Zinc Serpentine
from Iranklin, N. J,, 850.—A. Ileilprin. On Miocene Fossils from
Southern New Jersey, 351.—C. 8. Dolley,  On the lHelictites of Luray
Cave, 351.—G. A. Kocenig.  On Schorlomite as a variety of Melanite, 355,
~IL I. Osbhorn.  Observations upon the Upper Triassic Mammals, Dro-
matherium and Microconodon, 369.—F, A, Genth. On an undescribed
Meteorie Tron from East Tennessce, 366,

. American Philosophical Socicty. Proceedings. Vol. xxiii.
Nos. 123 & 124, 1886.

J. C. Brammer. The (laciation of Parts of the Wyoming and Lacka-
wanna Valleys, 837.—HK. D. Cope.  On two new Species of Three-toed
Horses from the Upper Miocene, with Notes on the Fauua of the
Ticholeptus-beds, 351.— A. 8. Packard. Discovery of the Thoracie Feet
in a Carboniferous Phyllocaridan, 380.—1°. ¥razer. Sketch of the
Geology of York County, Pennsylvania, 391,

Photographic Society of Great Britain. Journal and Transactions.
N.&8. Vol x. No. 9. 1856.

Vol xi. Nos. 1-8. 1886-8§'

Physical Socicty of London. Procecdings. Vol. viii. Puarts 1-4.
18806--87. :

Pisa.  Societd Toscana di Seienze Naturali.  Atti. Memorie. Vol.viii.
Fase. 1. 1886,

G. Meneghind,  Goadodisens Ferrazsit, Mgh., nnova stelleride terziaria
del Vieentino, 1.—(L de Stefani.  Lins inferiore ad Arieti dell’ Apennino
settentrionale, .—A. de Gregorio.  Intorno a uu deposito di Roditori e
di Carnivori sulle vetta di Moute Pellegrino con uno schizzo sineronogra=-
tico del ealeare posipliocenico della Vallata di Palermo, 217.

. . . DProcessi Verbuli. Vol. v. Pp. 79-226,
1886-87.

L. Busatti. Sulla trachite della Tolfa, 96.— B. Lotti. DBrevi consi-
derazioni sulle trachiti della Tolf, 99.—A. IPAchiardi. Rocee ottre-
litiche delle Alpi Apusne, 110.— (¢, Ristori. Sui depositi quaternari del
Cusentino, 114.—G. Ristori.  Iilliti dei travertini Toscani, 114.—DB.
Lotti. ]\.lemfnorlismn di sedimenti cretacei, 140.—D. Lotti. Origine
della peridotite, H1.—D. Pantanelli. 1 cosidetti phiaceia apenninici,
l:’lQ.—(i.}\lenrghmi. Sulla fauna del Capo di 8. Vigilio illustrata dal
Vacck, 152.—M. Canavari. Rilevamento geologico della Sibilla, 162.—
V. Simonelli. YXchinodermi fossili di Pianosa, 163.—C. De Stefani. Gl
schisti cristullini dell’ Apennino Savonese, 173. — C. De Stefani, 11
g}anoﬂponhco sui monti della Tolfa, 175.—G. Grattarola. Cerussite di

‘al Fontana, media Valtellina, 177.—M. Canvavari. Di alcuni tipi di
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foraminifere appartenenti alla famiglia delle Nummulinidee raccolti nel
Trias delle Alpi Apuane, 184.—M. Canavari. Fossili titoniani nel Monte
Pisano, 187.—G. Gioli. Fossili della Oolite di San Vigilio, 105.—1).
Pantanelli. La Mclania curvirostra, Desh., dell’ Abissinia, 204.~—(“r..])e
Stefani. I depositi glaciali nell' Apennino di Reggio e di Modena, 206.—
G. Ristori. 1 dintorni d’ Orcintico in provineia di Pisa, 212.— G. Ristori.
Filliti nei Travertini delle Sugherelle presso Rio (Isola I’Elba), 217.
Plymouth. Devonshire Association for the Advancement of Science,
Literature, and Art. Report and Transactions. Vol. xviil.
1886.

W. Pengelly. Tappaway Cavern, Torquay, 161.—A. Somervail. The
Physiography of Torquay : the geological structure and ovigin of its 1lills
and Valleys, 171.—W. Downes.  Geological Notes on the Ioniton
District, T81.—W. Pengelly.  Notes ou Notices of the Geology and
Palreontology of Devonshire, 488,

. . Extra Volume. The Devonshire Domes-
day. Part 3. 1886. 8vo.

Plymouth Imstitution and Devon and Cornwall Natural History
Socicty.  Amnnual Report and Transactions. Vol. ix. Part 2

R. N. Worth. The Rocks of Plymouath, 2123,

Quekett Microscopical Club.  Journal. Ser. 2. Vol.ii. No. 16.
15886,

E. Grove and (1. Sturt. On a Fos<l Marine Diatomaceous Deposit

from Qamarce, New Zealand, 521,

. . Vol. iii. Nos. 17 & 18, 1887,

E. Grove and G. Sturt.  On a Fossil Marine Diatomaceous Deposit

from Oamaree, 7, 63.

Record of Zoological ILiterature.  (Zoological Reeord.) Edited
by A.C. L. G. Ginther, A. Newton, E. C. Rye, and F. J.
Bell.  1864-1885. Vols. i.—xxii. 8vo. London, 186G5-1886.
DPurchased.

Rio de Janeiro. Museum Nacional. Archivos. Vol. i. (1876).
1876.

. . Vol. ii. (I377) 1877,
0. A. Derby. Contribui¢des para a Geologia de Regiio do Baixo
Amazonas, 77.

. . Vol. iii. (1878). 1878.
II. Gorceix.  Bstudos geologicos e mineralogicos sobre algumas locali-
* i da Provincia de Minas Geraes, ).—L. Dupré, Jun. Kstudo geo-
logico e mineralogico da regido K. de Ouro-Preto, comprehendida entre
aquella cidade, a provoacio do Taquaral ¢ o rio do Carmo, 11.—1.. A.
Correa da Costa. Istudo geologico de regifio de S. Bartholomeu e
da mina de Ouro da Tapéra perto de Ouro-Preto, 17.—0. A. Derby. A
geologia da Regidio Diamantifera da Provincia do Parana, 89.—0. A.
Derby. A Bacia Cretacea da babia de Todos os Santos, 13H.—R.
Rathbun.  Observacdes sobre a geologia aspecto da Ilha de Itaparica, na
bahia de Todos os Santos, 159.
Vol. iv. (1879). 1881.
0. A. Derhy. Contribuicio para o estudo da geologia do Valle do Rio
8. Francisco, 87.—O. A. Derby. Observagdes sobre algumas rochas Dia-
“** s da Provincia de Minas Geraes, 121,
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Rio de Janeiro. Museum Nacional. Archivos. Vol. v. (1880).
1881. .
——. ——. Vol. vi. (1885). 1885.

Rochester Naturalist. No. 12, 1886. 8vo. Presented by W.
Whitaker, Esq., F.G.5,

C. Bird. The Chalk, 204,

Rome. Recale Accademia dei Lincei. Atti. Serie 8. Memorie.
Vol. xviil. 1884,

C. De Stefani.  Fscursione scientifica nella Calabria (1877-78), Jejo,
Montalto e Capo Vaticano, 3.—G. Capellini. Il Chelonio veronese
(Drotosphargls vercneneis, Cap.) scoperto nel 1852 nel Cretaceo superiore
presso Sant” Anna di Alfaedo in Valpolicella, 201,

. . . . . Vol xix, 1885.

F. Sansoni.  Sulle forme cristalline della culeite di Andreasberg

(Hartz), 450.

. . Seriec 4. Memorie. Vol i. (1884-85),
1885,
G. Striiver.  Contribuzione alla mineralogia dei vulcani Sabatini,
Parte T., 3.—G. Capellini.  Del Zitioide fossile (Choneziphus planirostris)
scoperto nelle sabbie plioceniche di Fangonero presso Siena, 18— (. Do
Stefani.  Studi paleozoologici sullu eveta superiore e media dell’ A pennino
settentrionale, 73.—G. Ponzi.  Conglomerato del Tavolato, 349,
. . . . Vol.ii.  1885.
A. Cossa. Sulla vita ed 1 lavord scientifiei di Quintino Sella, 5.—Lavori
di Quintino Sella, 45, 225,

. . . . Rendiconti. Vol. ii. Semestre 1.
Fase. 12-14. 1886,

F. Keller. Sulle rocee magnetiche di Rocea di Papa, 428.—G. Striiver.
Forsterite di DBaccano, 459, -1, Mattirolo. Intorno ad alcune roceio
della valle del Penna nell’” Apennino ligure, 502, 643.—1). Lovisato.
Sopra il granito a sferoidi di Ghistorrai presso Fonni in Sardagua, 507.—
E. Stassano. La foce del Congo, 510.

. . . . Rendiconti. Vol. ii. Semecstre 2.
Fasc. 1-.5, 7-12.  1886.

A. Piceini. Su di un minerale che accompagna lu columbite di Cra-
veggia in Val Vigezzo, 46,

. . ——. Rendiconti. Vol. iii. Iasc. 1-9.

IRST.

G. Seguenza.  Gli strati con Rhynchonella Berehta, Oppel, presso Taor-

mina, 10.—1". Giacomelli. Sul terremwoto del 20 agosto, 1856, 20.—i,

Seguenza. 1 caleari con Stephanoceras (Spheeroceras) Brongniartii, Sow.,
presso Taormina, 186,

. Societd Geologica Italiana. Bollettino. Vol. i. (1882).
1882-83.

Estratto della conferenza sulle serpentine, 14.—T. Sterry Hunt. Rias-
sunto_della conferenza, 32.—(, B. Chancourtois. Sulle serpentine, 39.
—L. Nicotra. Diatomese in schistis quibusdam messanensibus detecte,
45.—F. Molon. I colli berici del Vincentino, 47.—T. Taramelli. Osscr-
vazioni geologiche nel raccogliere alcune campioni di Serpentini, 80.—
D. Pantanelli.  Fauna mniiocenica a radiolarie dell’ Apennino  setten-
trionale, 142.—G. Mazzetti. Relazione interno al modo di formazione




132 ADDITIONS TO THE LIBRARY.

delle argille scagliose di Montese, 156.—A. De Zigno. Resti di Sauriani
nel Lombardo-Veneto, 161.—E. Nicolis. Note di geologia Veronese, 162,
—C. De Stefani.  Osservazioni sulla carta geologica d’ Italia pubblicata
in vecasione del Congresso di Bologna, 165.—1. Taramelli.  Osservazioni
fatte nei monti circostanti al passo del Sempione, 183.--T. Taramelli.
Osservazioni fatte nell’ Apennino di Piacenza, 1890.-~A. Verri,  Trasfor-
mazioni idrografiche nel territorio di Rieti ¢ Terni, 191.—1. Cafici. Con-
tribuzione alla fauna cretucea Italiana, 196.—R. Arturo. Lu provincia
di Treviso, 203.— A, Issel.  Antiche linee litorali della Liguria, 222.—
C. Segré. © Appunto geognostico sulle rocee calearco-magnesinche, che
costegginno il Velino vicino al paese di Antrodoco, 233.-—C. F. Parona.
Soepra 1 lembi pliocenici situati tra il bacino del lago d'Orta e la val Sesia,
e sull’ altopiano di Boca e di Maggiora, 239,

Rome. Socicta Geologica Italiana. Bollettino. Vol. ii. (1883).
1885 -84,

G. A. Tuceimed.  Sulla strutinra e i terreni che formano la catena di
Fara in Subina, 16-—A. Verri.  Due parole sui tufi leucitici dei vuleani
Tirveni, 40.— L. Mazzuoli e A, Issel,  Sulla sovraposizione nella Riviera di
ponente di una zona ofiolitica eocenica ad una formazione ofiolitica puleo-
zoica, 44.—G. Seguenza. ({1 Ostracodi dei periodi terziarii e quaternarii
viventi nel mare di Messina, 57.—-'I". Taramelli.  Dello studio geognostico
del suolo agrario in rapporto col proposto censimento dei terreni produt-
tivi del reguo d' Ttalia, s4.—G. Uzielli.  Sulle argille scagliose, 95.—A.
Verri,  Sui bacini del Chiascio e del Topino, 108.-—('. Segre.  Sulla
costituzione geologica  dell’ Apennino  Abruzzese, 121, . Bonardi.
Analisi chimica di aleune argille glaciali ¢ plioceniche dell” Alta Italia,
126.—G. Uziclli.  Sulle ondulazioni terrestrt in relazione con ' orogralia
degli Apennini e delle Alpi, 138 — A, Neviani. 1Di un orizzonte a Sep-
tarie nel Bolognese, 164, T, Taramelli,  Sulla necessitd di studiave le
sponde del bacino Adrio-padano, 167.—1% Nicolis.  Sal terzinrio nelle
Prealpi retiche ad oriente del lago di Guarda, 171.—('. Fornasini. Nota
preliminare sui foraminiferi della marna pliocenica del Ponticello di Savena
nel Bolognese, 176.—G. Mazzetti. Della stratiticazione delle argille sea-
gliose di Montese ¢ dell” analogia che passa fra alcuni lembi di terreno di
Costa de’ Grassi nel Regginno ed aleuni afliorsmenti di 8. Martino e di
Ranocchio nel Modenese, 1450, —1. Salmoireghi. Sulla galieria abban-
donata di Majolungo in (‘alabria Citeriore, 193.—L. Gatta.  Su aleuni
fenomeni fisici relativi all’ isola ' Ischia, 210.--A. Negri.  Studi sulle
Alpi Vicentine, 223~ -M. Canavari.  Relazione del excursione tatie il 3 e
4 settembre, 1883, alla grotta di Trasassi ¢ al ponte della Rossa nei din-
torni di Fabriano, 220.- V., Simomelli. 11 moute della Verna e 1 suoi
fossili, 2:35.—15. Olivero.  Ovogralia dell” Apennino, 234,

. . . Vol.iil. (1834). 1884

A. Verri.  La Creta e 'Eocene nel bacino del Tevere, 18.—('. De Ste-
fani.  Sugli studi dell’ Uflicio geologico nelle Alpi Apuance e nell” Apen-
nino, 23.—A. Alberti.  Dal Garda agli Euganel.  Sageio di meccanica
stratigrafica, 41.—G. Ponzi.  Di un grande osso fossile rinvenuto nei con-
torni di Roma, G6.—1%. Meli.  Mollusehi tervestii e d’acqua dolee rin-
venuti nel tuto litoide della Valchetta presso Roma, 7 1.~-('. Fornasini.
I Foraminiferi della Tabella Oryetographica, 85.—A. Verri.  Di alcune
divergenze col dott. Carlo de Stefani sulla geologia dell’ Unibria supe-
riore, 95.—A. Verri. Divisione tra le formazioni Liasiche, (+iuresi e Cre-
tacee nei monti dell’ Umbria, 109.—A. Verri. La valle superiore del
Tevere, 114.—A. Rossi. Note illustrative alla carta geologica della pro-
vincia di Treviso, 131.—A. Neviani. Note geologiche sul bacino del Sa-
moggia nel Bolognese, 161,
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Rome. Societd Geologica Italiana. Bollettino. Vol. iv. (1885).
1886.

I. Nicolis ¢ C. F. Parona. Note stratigrafiche ¢ paleontolcgiche sul
Giura superiore della Provincia di Verona, 1.—L. Foresti. Sul Pecten
Rystria: Diderl-Meli, 97.-- C. Fornasini. Textularina ed altri foramini-
feri fossili nella marna miveenica di 8. Rutillo presso Bologna, 102.—F,
Sulmoiraghi.  Le piramidi di exosione ed i terreni glaciali di zone,  Con-
tribuzione alla geologia neozoica del Lago d Tseo, 117.—F. Bassani. Sull’
etd degli stratl a pescl di Castellavazzo nel Bellunese, 143.— G. Riva
Palazzi.  La Geologia ¢ gli studi geografici, 149.—A. Verri. Appunti
per la Geologin dell’ Ttaha centrale, 176.—('. Fornasini.  Lagene fossili
nell” argilla giallastia di N. Pietro in Lama presso Lecce, 183, —A. Tom-
masi.  Note paleontologiche, 109.—T7. Botti.  Puglia ¢ Calabria, schizzo
geologico, 223 —D. Pantanelli. 11 eretaceo di Montese, 252,—T. Tara-
melli. Note geologiche sul bacino idrogratico del five Ticino, 239.—
T. Tittoni.  La vegione trachitica dell” Agro Sshatino e Cerite, 357, — Q.
Seguenza.  Le Spiriferina dei vari piani del Lias Messinese, 377.—P, E.
De Fervari.  Relazione della escursione fatte alle miviera di lignite da
Castelnuovo presso . Giovanni, Valdarno, 523,

. . . Vol.v. TFuase. 1-3 (1886). 18R0.

A. Del Prato.  Rinoceronte fossile nel Parmense, 20.— (', Fornasini.
11 Nautitus legumen di Linneo e la Vagmnldine elegans di d'Orbigny, 26,
-=A. Neviani. Una sezione geologica da Bazzano a Tiola lungo la rive
sinistra del Samoggia, 31— Q. Tervenzi.  Sopra un lembo di lias rosso
amuonitico rinyenuto nella. montagua di Santacroce presso Narui, 30.-—
G. Seguenza.  Del retico al eapo di Taormina, 42—\, Verri.  Sui tufi
dei vuleani Tirveni, 46.-- A, Verri. - Breeeia granitica del monte Derta,
A% L Rieetardi. Sulla composizione chimien delle roece vuleaniche di
Assab, H7.—A. Neviani,  Sui placimenti dei eetacei fossili nel Monteleo-
nese con indicazioni di altri rinvenuti nelle Calalbrie, 61.—1. Sacco. 11
piano Messiniano nel Piemonte, 74.— G, Ristori. | Crostacei brachiuri e
anomri del pliocenc italiano, 93.—('. Foruasini.  Foruminiferi illustrati
da Soldani e eitati dogli autori, 131.—C. Fornasini.  Di aleune Biloculine
fossili negli strati a Llecten hystrie del Bolognese, 250.—F. Cavara, Lo
cebbe marnose plioceniche di Mongardine e i1 loro fossil, =7 ™
Maviani.  Descrizione dei terreni miocenid fra lo Serivia e la Statfora,
277 —1 Cardinali.  Sopra un masso di gneiss vinvenuto nelle argille
plioceniche ded dintorni di Appignano, 316.—G. Terrenzi. 11 pliveens
varni, 321 —C, Fornasind, Salla Glandulina equalis di

dei dintorni di N
Rmms’,‘:iiﬁr—l“. Castracane. I tripoli marini nelle valle Metainense, 343,
=-C. Fornasini.  Varietii di Lagena fossile negli strati a Lecton hystriz
del Bolognese, 350.—G. Uzielli.  Sopra un eranio di Coceodiillo trovato
nc'l ‘!\Iud(rm'so, 355~ 1%, Succo. Il piano Messiniano nel Piemonte, 363.
—1 rottarelli ¢ A, Verri.  Notizie geologiche ed analisi chemiche di rocce
caleari ¢ di pozzolane nel territorio del hacino del Tevere, 305, (f. Se-
guenza. Gli strati a Posidonomya alpina, Gras, nelle scrie glurassica del
Taorminese, 402,—H. Pollig. "Sul pliocene di Moragha (Persia) e sugli
elefanti fossili della Caucasia e de}ln Persia, 409.—I1. Pohlig.  Sopra
una monogratia degli clefunti fossili della (Germania e dell’ Itakia, 413.—
A' . \"m‘rx.. Azione delle {orze nell’ assetto delle valli, con appendice sulla
(h.strlbuzmne dei fossili nella Valdichiana e nell’ Umbria interna setten-
tr}onale, fllG.——A. Issel. Resti di un’ antropoide rinvenuti nel pliocene a
Pietra Ligure, 455.—B. Lotti. Gabbro od FEufotide ?, 460.—A. Verri.
Resoconto delle escursioni, 507.




134 ADDITIONS TO THE LIBRARY.

Royal Agricultural Socicty. Journal. Ser.2. Vol. xxii. Part .
1886.

Vol. xxiii. Part 1. 1887.

Royal Asiatic Society of Great Britain and Ireland. Journal. N.S§.
Vol. xviii. Parts 3 & 4. 1886.
Vol. xix. Parts 1 & 2. 1887.
Royal College of Surgeons of England. Calendar, 1686, 1886.

Royal Geographical Society. Proceedings. Vol. viii. Nos. 7-12.
1886.
Ardagh. The Red Sea Petroleum Deposits, 502.

_ Vol. ix. Nos. 1-6. 1887.

E. Naumann. The Physical Geography of Japan, with remarks on the
people, 86.
Royal Institution of Great Britain. Proceedings. Vol.xi. Part 3.

No. 80. 1887,
J. Dewar. Recent Researches on Meteorites, 541.

Royal Meteorological Society. Quarterly Journal. Vol. xii. Nos.
59-61. 1886-87.

Royal Microscopical Socicty. Journal. Ser. 2. Vol. vi. Parts
4-6 A, 1886.
C. D. Sherborn and F. Chapman.  On some Microzoa from the London
Clay exposed in the Drainage Works, Piccadilly, London, 1835, 737.

18K87. Parts 1-3. 1887.

Royal Society. Philosophical Transactions, 1885. Vol. clxxvi. Parts
1 & 2. 1886.
(i.J. Hinde. On Beds of Sponge-remains in the Lower and Upper
Greensand of the South of England, 403.

. Vol. clxxvii. Part 1. 1886.
Sir R. Owen.  Description of Fossil Rewains, including Foot-bones,
of Megalania prisca, 327.

Proceedings.  Vol. x1. Nos. 243-245.  18806.

1. J. Johnston-Lavis. The Relationship of the Activity of Vesuvius
to certain Metcorological and Astronomical Phenomena, 248 —Sir R.
Owen. Deseription of Fossil Remains of two Species of a Megalaniun
Genus (Meiolanie, Ow.) from Lord Howe's Island, 315.—F, Rutley.
Notes on Alterations induced by Ieat in certain Vitreous Rocks, 430.—
G. Ansdell and J. Dewar. On the Gaseous Constituents of Meteorites,
549.

—_— Vol. xli. Nos. 246-250. 1886-87.

J. Prestwich.  On Underground Temperatures, with Observations of
the Conductivity of Rocks; on the Thermal Effects of Saturation and
Imbibition ; and on a Special Source of Tleat in Mountain Ranges, 1.-—
J. Prestwich. On the Agency of Water in Voleunic Eraptions, with
some Observations on the Thickness of the Farth’s Crust from a Geologi-
cal Point of View ; and on the Primary Cause of Voleanic Action, 117.—
Sir R. Owen. Additional Evidence of the Affinities of the Extinct Mar-
supial Quadruped Thylacoleo carnifer, Ow., 317.
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Royal Society. Proceedings. Vol. xlii, Nos. 251-254. 1837,

J. W. Mallett. On the Occurrence of Silver in Voleanic Ash from the
Eruption of Cotopaxi of July 22 and 23, 1835, 1.—W. C. Williamson.
Note on Lepidodendron Harcourtii and L. fuligimosum, Will.,, 6.—W. C.
Williawson. On the Organization of Fossil Plants of the Coal-ineasures :
Heterangivm tiliwoides, Will.,, and Keloaylon Ilookeri, 8.—J. W. Hulke.
Supplementary Note on Lolacantious Foadi, describing the Dorsal and
some parts uf the EKndoskeleton imperfectly known in 1831, 16.—1I1. G.
Seeley.  On_ Proterosawrus Speneri (Von Meyer), 86.—1T. H, Huxley.
Preliminary Note on the Fossil Remains of a Chelonian Reptile, Cerato-
chelys sthenurus, from Lord Howe’s Island, Australia, 232.—I15. Hull.
Note on Dr. G.J. Hinde’'s Paper “ On Beds of Sponge-remains in the
Lower and Upper Greensand of the South of Lngland,” 304.—E. T.
Tlardman. Note on Professor Hull’s Paper, 308,

Rugby. Rugby School Natural History Society. Report for the
Year 1886. 1887.

St. Petersburg.  Académie Impériale des Sciences.  Bulletin.
Tome xxx. No. 4. 1886.

F. Schmidt. Ueber einige neue ostsibirische Trilobiten und verwandte
Thierformen, 502,

. . . Tome xxxi. Nos. 2-4. 1886 & 1887,
N. de Kokcharoff. Mursinskit, nouveau minéral, 450.—C. Zahalka.
Sur les Phymatelles des couches crétacées en Bohdme, 464.—A. Karpinsky.
Contributions & la connaissance géologique du gouvernement de Pskow,
473.—A. Karpinsky. Sur quelques roches métamorphiques de I'Oural
contenant le graphite et le grenat, 434,

Mémoires. Sér.7. Tome xxxiii. Nos. 6-8. 1886.

E. Mojsisovics von Mojsvar. Arktische Triasfaunen, No. 6,—J, Lahn-
sen. Die Inoceramen-schichten an dem Olenek und der Lena, No, 7.—
F. Schmidt. Revision der ostbaltischen silurischen Trilobiten, No. 8.

. . Ser. 7. Tome xxxiv. Nos. 1-13. 1886.

A. Stuckenberg. Materinlien zur Kenntniss der Fauna der devo-

nischen ablagerungen Sibiviens, No. 1.—A. Struve. Ucber die Schicht-

enfolge in den Carbonablagerungen im siidlichen Theil des moskauer

Kohlenbeckens, No. 6.—N. v. Kokscharow. Die etwas niiheren Bestim-

Kzungen der Walnewit-Krystalle von der Grabe Nikolaje-Maximilisnowsk,
No. 10.

Sér. 7. Tome xxxv. No.l. 188

Salem. DPeabody Academy of Science. 19th Annual Report.
1887.

Sanitary Institute of Great Britain. Transactions. Vol. vii. (1885-
86).  18806.
J. D. Paul.  On the Valley of the Soar, 261.
School of Mines (Royal). Magazine, Vol. i. No. 3. 1877.
LPresented by W. Whitaker, Esy., F.G.S.
. Vol.ii. Nos. 1 & 2. 1877-78. Presented by W.
Whitaker, Esq., F.(7.5.
C. L. Morgan. The Drift of Brazil, 3.—II. Louis. On the Copper
rll?qpos’;; at New Annan, 66.—W. H. M. Our Isle of Wight Geological
rip, 77.

Scientific Nows. Vol.i. Nos. 1-5. 1887.
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Shanghai. China Branch of the Royal Asiatic Society. Journal.
N.S. Vol xix. Part2. 1886.

Vol. xx. Nos. 5 & 6. 1885,
Vol. xxi. Nos. 1-4. 1886 & 1887.

. .

Society of Arts. Journal. Nos. 1753-1779. 1886.
. ——. Nos. 1780-1804. 1887,
Society of Biblical Archaology. Proceedings. Vol. viii. 1886.

Society of Medical Officers of Health. Transactions. Session 1885
—86. 1886. Presented by W. Whitaker, Esq., F.G.S.
‘W. Eassie. On the Waters derived from the Bagshot Beds, considered

as Drinking Supplies, 122.
Stettin. Verein fiir Erdkunde. Jahresboricht, 1886. 1887.

Stockholm. Geologiska Foreningen. TForhandlingar. Band viii.
Hiifto 5-7. 1886.

0. Gumelina,  Ocks® et bidrag till historiken dfver de geologiska
undersokningarne i Sveriges fjalltrakter, 333.—I1. Sjigren.  Meddelande
om slamvulkanerna i Baku, 416.—A. Sjogren. Mineralogiska notiser, XL,
430.—A. L. Tornchohm. Karakterixtik af bergartsprof, insamlade af den
svenska expeditionen till Grinland fr 1883, 431.—A. K. Nordenskiold.
Mineralogiska bidrag, 442.—Ilampus von Post.  Kalgranit med berg-
beck, 453.—K. Pettersen.  Notifser vedrérende den nord-norske fjeldbyg-
ning, 459,—DM. ITiriakoff. Om ett fynd af (vicksiltfvermahn i distriktet
Bachmut, guvernementel Jekaterinoslaw, 470.—A. Sjogren.  Mineralo-
giska notiser, XII., 473.—A. TTamberz.  Anatas och titanit pd rutil frin
apatitforekomston vid Kragerd, 475.—T. J. Igelstrom.  Mineralogiska
meddelanden, IV. & V., 477.—M. Weibull.  Om manganapatit friin Ves-
tanfi jemte pigra anmirkningar Gfver apatitens sammansittning, 492.—
M. Weibull.  Om fluoceriten fran Osterhy i Dalarne, 496.—(1. De Geer.
Om vindnétta stenar, 501.—7T. Fegraus.  Sandslipade stenar frin Gotska
Sandon, 514.—E. Svedmark. Smirre meddelanden, 519,

. . Band 1x. Wiifte 1-4 (1887). 1887,

A. G. ITogbom. Om sekulira hgjnmgen vid Vesterbottens kust, 19—
A. K. Nordenskiold. Mineralogiska bidrag, 26.—A. Lacroix. Mikro-
skopisk undersikning af thaumasit, 35.— T. Nordstrim.  Sveriges malm-
och metall-prodnktion, 18385, 37.—0. Gumwlivs.  Samling af uuder-
rittelser om jordstitar i Sverige, 42.—T. Krdwann,  Ow en djupbore-
ning med diamantborr fir sokande efter stenkolstillafingar i Schweiz, 58,
—DB. Santesson.  Nickelmalmfyndigheten vid Kiefva, 66.—A. (3. Na-
thorst. Till frigan om de skiinska dislokationernas flder, 74.—FE. Ber-
trand. Thaumasitens optiska egenskaper, 131.—1I8, Svedmark. Smiirre
meddelanden, II., 131.—A. Sjogren. Auteckningar i praktisk geognosi
IV.,146.—G. Nordenstrom. Om anvandning af diamautborrnmskin;r ﬂirf
malmfyndigheters undersokning, 151.—C. W. Blomsthand. Analys af
cer- och yiterfosfater friin sodra Norge, ett bidrag till frRzan om dessa
mineraliers kemiska byggnad, 160.—E, Svedmarlk, Orogratiska studier
inom Roslagen, 188.—H. von Post. Ytterligare om nickelmalmfyndi-
Ellieten vid Klefva, 216.—A. (. Nathorst. En ny teori om de svenska

ippbickenas uppkomst, 221.—T. Nordstrom. Owm utstrickningen af
begreppet malm, 230.—C. A. Vrang. Fynd af svartmalm med starkt




ADDITIONS TO THE LIBRARY. 137

utpriiglad magnetism, 243.—W. C. Briogger. Forelobig meddelelse om:
mineralerne pii de sydnorske augit- og nefelinsyeniters grovkornige gange,
947.—J. Jonsson. Bidrag till kannedomen om vira plastiska lerors an-
vindbarhet, 275 —II. Reusch. Om systematisk indsamling af jord-
sljselvsiagttagelser paa den skandinaviske halvs, 270.

Stuttgart. Neues Jahrbuch fiir Mineralogie, Geologie und Palion-
tologic, 1886. Band ii. Hefte 2 & 3. 1886,

L. Langemann. Beitriige zur Kenntniss der Mineralien Harmotom,
Phillipsit, und Desmin, 83.—B. Stirtz.  Ueber palrcozoische Seesterne,
142.—]&. Andrussow. Ueber zwei neue Isopodenformen aus neogenen
Ablagerungen, 1565.—J. v. Siemiradzki. Ueber Anorthitgesteine von S.
Thomas (Antillen), 175.—K. von Chrustschoff. Ueber einen eigenthiim-
lichen accessorischen Gemengtheil des Granitporphyrs von Beucha und
des Phonoliths von Olbriick, 180.—A. Kenngott. Krystallgestalten des
Eises: Formel des Manganostibiits, 184.—B. Hecht. Ueber Prismen,
welche zur Bestimmung von Brechungsindices durch Totalreflexion dienen
sollen, 186.—A. E. Tornebohm. Ueber das Vorkommen nephritartiger
Gesteine in Schweden, 101.—E, Ilaug. Usber die systematisc{;e Stellung
der Gattung Zurcheria, Douv., 103.—13. W. Benecke. TUeber eine
Ophiure aus dem englischen Rhiit, 195.—0. Ilerrmann.  Gletscherschliffe
auf der nordsichsischen (irauwacke rechts der Elbe, bei Liittechau zwi-
schen Grossenhain und Zamenz, 200.—S. Nikitin. Ueber die Beziehun-
gen zwischen der russischen und der westeuropiiischen Juraformation,
205.—A. von Konen.  TUeber neue Cystideen aus den Caradoe-Schich-
ten der Gegend von Montpellier, 246.—A. B. Meyer. Lin dem Nephrit
mineralogisch nahestehendes Aktinolithgestein aus der Ryllshytte-Kom-

ani-Grube in Dalecarlien, 266.—A. Cathrein.  Petrefactenfunde bei

rixlegg in Tirol, 257.

. , 1887. Bandi. Hefte 1-3. 1887.

M. Bauer. Beitrige zur Mineralogie, V., 1.—R. Brauns. Zur Frage
der optischen Anomalien, 47.—(. Schmidt. Diabasporphyrite und Me-
laphyre vom Nordabhang der Schweizer Alpen, 58.—M. Neumayr. Ueber
dic Beziehung zwischen der russischen und der westeuropitischen Jura-
formation, 70.—A. Beutell. Ueber Prehnit von Striegan und Jordans-
miihl in Schlesien, 8).—F. Sandberger.  Weite Vabreitung des Jods in
Phosphoriten, &e., 95.—A. Streng. Ueber die in den Graniten von Ba-
veno vorkommenden Mineralien, 9%.—G. Vom Rath. Ueber den Aus-
bruch des Tarawera auf Neu-Seeland 10 Juni, 18236, 101.—F. Sandberger,
Bemerkungen iiber den Silbergehalt des Glimmers aus dem Gnelsse von
Schapbach und des Augits aus dem Diabase von Andreasberg am Tlarz,
111.—A. Cathrein. Ueber den Proterobas von Leogang, 11:5.—T, Riémer.
Ceber II. v, Meyer’'s Mastodon Iumboldti, Cuv. ?, aus Mexico, 114.—
A.Osann.  Ucber Azorit und Pyrrhit, 115.—W, Dames, lintgegnung an
Herrn Dr. Carl Diencr, 116.—P. C'hoftat. Kreideablagerungen an der
‘Westkuste von Siidafrika, 117.—C. Cohen. Ueber Speckstein, Pseudophit
und dichten Muscovit aus Siid-Africa, 119.—L. Darapsky. Ueber einige
chilenische Alaune, 125.—R. Brauns. Ucher Winkelschwankungen iro-
troper und doppeltbrechender regulirer Krystalle, 138.—A. Cathrein.
Beitrige zur Petrographie Tirols, 147.—F. Riomer. = Graptocarcinus ter-
anus, cin Brachyure aus der oberen Kreide von Texas, 173.—R. Hiiusler.
Die Lageninen der schweizerischen Jura- und Kreideformation, 177.—
R. ITausler. Bemerkungen iiber einige liasische Milioliden, 190.—O.
Miigge. Ueber “ Gelenksandstein ”* aus der Umgegend von Delhi, 195.
—G. Vom Rath. Ueber Cristobalit vom Cerro S. Cristébal bei Pachuca,
Mexico, 198.—C. Klein. _ Optische Untersuchung zweier Granatvorkoms=
men vom Harz, 200.—F. Graeff. Laavenit im brasilianischen Elao-
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lithsyenit, 201.—II. Trautschold. Ucber Oligocin am Ostabbang dos
Ural, 203.—K. von Chrustschoff. Ueber gelungene Versuche zur Dar-
stellung des Quarzes auf nassem und des Tridywmits auf trockenom Wewe,
205.—K. von Chrustschioff.  Beweis fiir den urspringlich hyaliumagma-
tischen Zustand gewisser echter Granite und granitartiger Gesteine, 208,
—J. Gtz Ucbeér Andalusit aus den krystallinen Seliiefern von Mara-
bastad, Transvaal, 211.—~-J. Striiver.  Ueber Gastaldit und Glaukophan,
213.—B. echt, Ueber die Modifikation, welche die Neigung der Grenzo
der Totalreflexion bei Benutzung der Wolluston’schen Methode durch
den Austritt aus dem Prisma erleidet, 218.—C. Ochsenius,  Phosphor-
siiuregehalt des Natrousalpeters, 221.—C. Klein.  Beleuchtung und Za-
riickweisuug ciniger gegen die Lehre von den n;ptisclwu Anomalien erho-
benen Einwendungen, 223.—¥. Sandberger.  Ueber einen neven Peleky-

oden aus dem nassauischen Unterdevon, 247.—TI. B. Patten. Tlorn-
E]m)de, Oligoklas, und Titanit aus Drusenriumen im Schricsheimer Diorit,
261.

Stuttgart. Neues Jahrbuch fiir Mineralogie, Geologie und Ialion-
tologic, 1887. Beilage-Band iv. eft 3. 1886.

H. Reusch. Ueber den Tysnesmeteorit und drei andere in Skandinavien
niedergefallene Meteorsteine, 473.—IT. Schedtler. Experimentelle Unter-
suchung iiber das elektrische Verhalten des Turmalins, 619.—O. Miigge.
Ueber einize Gesteine des Massai-Landes, 676.—C. Rammelsberg. Ueber
die Gruppe des Skapoliths, 610.

Beilage-Band v. Heft 1. 1887,

H. Reusch. Geologische Beobachtungen in einem regionalmetamor-
phosirten Gebiet am I{ardangertjord in Norwegen, 52.—W. Voigt. Be-
stimmung der Elasticitits-Constanten von Beryll und Bergkrystall, 68.—
J. Bosscha, jun. Ueber den Meteorit von Karang-Modjo oder Magetan
auf Java, 126.—E. Cohen. Geognostisch-petrographische Skizzen aus
Siid-Afrika, IL., 195.

. Palwontographica. Band xxxii. Licf. 4-6. 1836, Pur-
chased.

M. Blanckenhorn. Die fossile Flora des Buntsandsteius und des Mus-
chelkalks der Umgegend von Commern, 117.—J. Walther. Untersuch-
ungen iiber den Bau der Crinoiden mit besonderer Beriicksichtigung der
Formen aus dem Solenhofener Schiefer und dem Kelleimer Diceraskallk,
165.—E. Riefstahl.  Die Sepienschale und ihre Beziehung zu den Belem-
niten, 201.—0O. Roger. Ueber Dinotherium bavaricum, . v. Meyer, 215,
-—E. Fraas. Die Asterien des Weissen Jura von Schwaben und Franken
mit Untersuchung iiber dic Structure der Kchinodermen und das Kalk-
geriiste der Asterien, 227,

. . Band xxxiii. Lief. 1-6. 1886. Purchased.

A. Rothpletz. Geologisch-paliiontologische Monographie der Vilser
Alpen, mit besonderer Beriicksichtigung der Brachiopoden-Systematik
1.—J. Schmalbausen. TUecber tertiiive Pflanzen aus dem Thale des
Flusses Buchtorma am Kusse des Altaigebirges, 181.—@. C. Laube und
G. Bruder. Ammoniten der bohmischen Kreide, 217,

Swansca.  South-Wales Institute of Engincers. Proceedings.
Vol. xiv. No. 6. 18806.

. , . Vol.xv. Nos.1& 2. 1886.
H. Laporte. Notes on the Coalfields and Coal Industry in Belgium,
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Sydney. Linnean Socicty of New South Wales. Proceedings.
Vol. x. Part 4. 1886.
F. Ratte. On some remarkable Crystals of Siderite, 7568.

Ser. 2. Vol.i. Parts 1-4. 1886-87

F. W. Huiton. The Mollusca of the Parcora and Oamaru Systems
of New Zealand, 205—F. W, Hutton. Notes on some Australian Ter-
tinry Fossils, 481.—J. Stirling. On some Further Lvidences of Gla-
ciatlon in the Australian Alps, 483.— W, Stephens.  Notes on the Recent
Eruptions in the Taupo Zone, New Zecaland, 513.—W. Stephens.  Note
on a Labyrinthodont Fossil from Cockatoo Island, Port Jackson, 931.—
T. Ratte. Notes on Australinn Fossils, 1064.—W. J. Stephens. On
the Biloela Lahyrinthodont, 1112.—W. J. Stephens. On some addi-
tional Labyrinthodont Fossils from the Hawlkesbury Sandstone of New
South Wales, 1174.—-J. Mitchell. Notes on the Geology of Bowning,
N. 8. W, 1192,

——.  ——.  Record of Proccedings, Oct. 31, 1885. 8vo. 18867?

——. Royal Society of New South Wales. Journaland Proceedings
for 1885. Vol. xix. 1886.
H.C. Russel. Presidential Address, 1.—I. C. Russel. Local Varia-
tions and Vibrations of the Farth's Surface, 51.—S.IL. Cox. Notes on
the Characters of the Adelong Reefs, 135,

Tokio. College of Scicnce, Imperial University, Japan. Journal.
Vol.i. Part 1. 1886.
B. Kot6. A Note on Glaucophane, 85.

Vol. i. Part 2. 1887.

~———. TImperial University of Japan (Teikoku Daigaku). The Cal-
endar for the Year 1886-87. 1886.

-——. Scismological Society of Japan. Transactions. Vol. ix.
Parts 1 & 2. 1886.
C.G. Knott. Earthquake Frequency,1 (part 1).—John Milne. The
Volcanoes of Japan, 1 (part 2).

. . . Vol. x. 1887.

J. Milne. On a Seismic Survey made in Tokio in 1884 and 1885, 1.
—J. Macgowan. Earthquakes in China, 37.—T. W, Kingsmill. Notes
to accompany some Theorems in the Dynamics of Geology, 47.—Seikei
Sekiya. Earthquake Observations of 1835 in Japan, 57.—Seikei Sekiya.
Catalogue of 482 Farthquakes in 1885, 65.—Farthquake Catalogues for
3)?81—85, 83.—Catalogue of Earthquakes (May 1885 to January 1887),

Torouto. Canadian Institute. Proceedings. Serics 3. Vol. iv.
Fase. 1. 1886.

T. N. Dale. New England Upper Silurian, 69.— A. C. Lawson.
Gneissic Foliation, 115.

Toulouse.  Société d’Histoire Naturelle. Bulletin Trimestriel.
19¢ Année (1885). 1886. Shects 15-22, concluding the vol.

20° Année (1886), Jan.-Ddc. 1886,
J. Kiihn. Recherches sur les Ophites des Pyrénées, 163.
VOL. XLIII.
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Turin. Reale Accademia delle Scienze. Atti. Vol xxi. Disp. 3, 4.
1886.

. . . Vol. xxi. Disp.6,7. 188G.

E. Mattirolo. Sulla Natrolite di Montceatini, Val di Cecina, 848.— I
Sacco. Intorno ad alcune impronte organiche dei terreni terziari del Iice-
monte, 927.

. . . Vol. xxii. Disp. 1-11.  1887.
G. Spezia. Sulla fusibiliti dei minerali, 419.—1". Sacco. Studio geolo-
gico de1 dintorni di Voltaggio, 613.

Memorie. Serie 2. Tomo xxxvii. 1886,

L. Bellardi. I Molluschi dei terreni terziarii del Piemonte e della Li-
guria, Parte iv., 3.—F. Sacco. Fauna malacologica delle alluvioni pliocen-
iche del Piemonte, 169.-—A. Portis. Catalogo descrittivo dei Talassoterii
rinvenuti nei terreni terziarii del Piemonte e della Liguria, 247.—A. de
Gregorio. Fossili del Giura-lias (Alpiniano, De Greg.) di Segan e di
Valpore (Cima d’Asta e Monte Grappa), 451.—A. de Gregorio. Nota
intorno a taluni fossili de Monte Krice (}i Sicilia del piano Alpinianio, De
Greg. (=Giura-Lias auctorum), e precisamente del sotlorizzonte Grap-
pino, De Greg., ecc., 665.

——. Osservatorio dclla Regia Universita.  Bollettino.  Anno
20, 1885. 1886.

University College Calendar, Session 1886-87. 1886.

Victoria Institute. Journal of the Transactions. Vol. xx. Nos.
7T8-80. 188G-87.

——. ——. Vol xxi. No. 81. 1887.

2. Hull. Notes on sore of the Results arrived at by Members of the
Expedition sent out by the Committee of the Palestine Iixploration Fund,
in 1883-84, to Arabia Petreea and Western Palestine, 11,

Vienna. Beitrige zur Paliontologic Oesterreich-Ungarns und
des Orients. Bund v. Heft 3. 1886, Purchased.

F. Withner. Beitriige zur Kenntniss der tieferen Zonen des unteren
Lias in den nordéstlichen Alpen, 87.—A. v. Alth. Ueber die Zusam-
mengehirigheit der den Fischgattungen Plepaspis, Cyathaspis, und Seq-
phaspis zugeschriebenen Schilder, 61,

——. Kaiserliche Akademic der Wissenschaften. Anzeiger, 1886.
Nos. 15-27. 15886,
C. v. Ettingshausen. Beitriige zur Kenntniss der Tertiiitflora Austra-
liens, 177.

. . , 1887. Nos. 1-8. 1887.
C. v. Ettingshausen, Deitrige zur Kenntniss der fossilen Flora Neu-
geclands, 1..—M. Wilckens. Ucber ein IFossiles I’ferd Persiens, 42.—F.

Becke. Atzversuche am Pyrit, 45.
. . Denkschriften. Band 1. 1885,

Abtheilung 1.
C. v Ettingshausen. Die fossile Flora von Sagor in Krain, 1.—
Neumayr. Die geographische Verbreitung der Jurz?formatimff‘g?. M

Abtheilung 11,
F. Toula. Geologische Untersnchungen in der “ Grauwackenzone ”
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der nordostlichen Alpen, 121.—G. Bruder. Die Fauna der Jura-Abla-
gerung von Hohnstein in Sachsen, 233.—F, Toula und J. A. Kail.  Ueber
einen Krokodil-Schiidel aus den Tertiiirablagerungen von Eggenberg in
Niederosterrcich, 299,

Vienna. Kaiserliche Akademic der Wissenschaften. Sitzungs-
berichte.  Mathematisch-naturwissenschaftliche Classe, 1884,
Band xci. Heft 5 (1885). 1885.

. , 1885, Band xcii. Hefte 1-5 (1885).

1885 -80.

C. Prohaska. Uecher den Basalt von Kollnitz im Lavantthale und

dessen glasige cordieritfithrende inschliisse, 20.—C. W. (. Fuchs.

Statistilk der Ilirdbeben von 1865-85, 215.—C. Diencer. Die Structur des

Jordanquellgebictes, 633.—C. Zahalka. Ueber Isoraphinia texrta, Rom.

sp., und Scytalia pertusa, Reuss sp., aus der Umgebung von Raudnitz a.
K. in Bohmen, 647,

. . . . Band xciii. Hefte 1-3 (1886). 1886.
G. Bruder. Neue Beitriige zur Kenntniss der Juraablagerungen im
nordlichen Bohmen, 198,

——.  K.-k. Bergakademien zu Leoben und Pribram wund der
koniglich-ungarische Bergakademie zu Schemnitz. Berg- und
Hiittenmiinnisches Jahrbuch. Band xxxiv. Iefte 2-4. 1886.

De Charcourtois, Lallemand, und Chesneau. Ueber das Studium der

Bewegungen der Erdrinde mit Rucksicht auf deren Beziehungen zum

Auftreten schlagender Wetter, 208,

Band xxxv. Heft 1. 1887.

——.  K.-k. geologische Reichsanstalt. Abhandlungen. Band xii.
Nos. 1-4. 1886. (New vol. xii.)

L. Tausch. Ueber die ¥auna der nicht marinen Ablagerungen der
oberen Kreide des Csingerthales bei Ajka im Bakony (Veszprimer Comi-
tit, Ungarn) und iiber einige Conchylien der Gosaumergel von Aigen bei
Salzburg, 1.—D. Stur. Beitrag zur Kenntniss der Flora des Kalktuffes
und der Kalktuff-Breccie von ITitting bei Innsbruck, 33.—M. Vacek.
Ueber dic Fauna der Oolithe von Cap S. Vigilio, verbunden mit einer
Studie iiber die obere Liasgrenze, 57.—(. Geyer. Ueber dic liasischen
Cephalopoden des Hierlatz bei Iallstadt, 213

. . Jahrbuch, 1826. Band xxxvi. Hefte 2-4. 18836.

J. Walthor.  Vuleanische Strandmarken, 205.—A. TL Schindler, Die
Gegend zwischen Sabzwir und Meschhed in Persien, 303.—F. Lowl.
Spalten und Vulcane, 315.—F. von Hauer. Demerkung zu Dr. A.
lfrezma's Abhandlungen : Die Meteoritensammlung des k.-k. mineralo-
flschen Hofcabinets in Wien am 1 May, 1835, 826.—C. von John und
1. B. von Foullon, Arbeiten aus dem “cliemischen Laboratorium der
k.-k. geologischen Reichsanstalt, 8329.—F. Frech. Ueher ein neues Lias-
vorkommen in den Stubaier Alpen, 355.—II. Zapalowicz. KEine geolo-
rische Skizze des ostlichen Theiles der Pokutischi-Marmaroscher (irenz-
arpathen, 361.—S. Polifka. Beitrag zur Kenntniss der Fauna des
Schlern-Dolomites, 595.—II. Sjogren. Beitriige zur Kenntniss der Frz-
lagerstitten von Moravica und Dognacska im Banat und Vergleichung
derselben mit den schwedischen Eiscnerzlagerstitten, 607.—J. v. Siemi-
radzki. Studien im pilnischen Mittelgebirge, 669.—E. Tietzez. Deitrige
m
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zur Geologie von Galizien, 681.—F. Toula. Geologische Notizen ans dem
Triestingt%lale, 699.—F. Teller. Ueber porphyritische Kruptivgesteine
aus den Tiroler Central-Alpen, 715.—II. v. Foullon. Ueber Porphyrite
aus Tirol, 747.

Vienna. X.-k. geologische Reichsanstalt. Verhandlungen, 1886.
Nos. 7-18. 1886,

G. C. Laube. Ueber bohmische Kreide-Ammoniten, 152.—J. Dlaas.
Ein Beitrag zu den ¢ pseudoglacialen ” Krscheinungen, 155.—E. v. Moj-
sisovics. Vorlage des Werkes ¢ Arktische Triasfaunen,” 156.—F. Wiih-
ner. Zur heteropischen Differenzirung des alpinen Lias, 163, 190.—J. N.
‘Woldrich. Paliontologische DBeitrige, 176.-—L. v. Tausch. Uecber die
Beziehungen der Fauna der nicht-marinen Kreidebildungen von Ajka
im Bakony zu jener der Laramiebildungen Nord-Amerikas, 180.—F.
Toula. Mittelncocom am Nordabhange des grossen Flosselberges bei
Kaltenleutgeben, 189.—C. v. John, Ucber die Andesite von Rzegocina
und Kamionna bei Bochnia in Westgalizien, 213.—11. Lechleitner. Die
Kreide von DPletzach (Ladoi) auf dem Sonncnwendjoche bei Brixlegg,
215.—K. F. Fraunscher. Geologisches aus Iigypten, 216.—K. von Chrast-
schoff. Mikrolithologische Mittheilungen, 230.-— C. M. Paul. Aufnahms-
bericht aus_der Gegend zwischen Bielitz-Biala und Andrychau, 239.—
V. Uhlig. Reisebericht aus der Gegend von Teschen und Saybusch, 240.
L. v. Tausch. Reiscbericht aus Saybusch, 241.— A. Bittner.  Aus den
Umgebungen von Windischgarsten in Oberosterreich und Palfau in Ober-
steiermark, 242.—(. Geyer. Ueber das Sengsengebirge und deren nird-
liche Vorlagen, 247.—I1. Lechleitner.  Zur Rofangrappe, 257.—11. Lech-
leitner. Das Sonnenwendjochgebirge bei Brixlegg, 261.—F. Palla.  Re-
cente Bildung von Markasit in Inkrustationen im Moore von Marienbad,
266,—1%. Teller. Die silnrischen Ablagerungen der Ost-Karawanken,
267.—R. Scharizer.  Der erste osterreichische Monazitfund, 283.—C. M.
Paul.  Aufnahmsbericht ans der Gegend zwischen Bielitz und Teschen,
284.—1. Teller. Ein Zinnoberfithrender Horizont in den Silur-Ablager-
ungen der Karawanken, 285.- C. v. Clamerlander.  Reisebericht aus
Westscehlesien, 204.—A., Cathrein.  Zur Gliederung des rothen Sand-
steines, 307.— A, Pichler.  Vom Sonnenwendjoch, 311.—V. Ullig. Reise-
bericht aus der Karpathensandstein-Zone Schlesiens, 315 —1.. v. Tausch.
Reisebericht aus der (Gegend von Saybusch, 317.—1. Rower. Ueber einen
bemerkenswerthen Tund von Ciranat-Krystallen aaf der Dominsel in
Breslau, 328 —F. Sandberger. Demerkungen iiber fossile Conchylien
aus dem Susswasserkalke von Leobe.sdort, 331.—C. v. Camerlander.

Reisebericht ans Westschlesien, 332, —M. Neumayr. Juraablagerungen
von Waidhofen an der Ybbs, 348, —K. Doll.  Ucher einen Riesen-
pegmatit bei Pisek, 851.—K. Déll.  Pyrit nach Turmalin, eine neue
Pscudomorphose, 355.—C. v. Camerlander. Lin Korundvorkommen in
nordwestlichen Schlesien, 356.—C. W, v. Giimbel. Kurze Bemerkung
iiber dic Nummulitenschichten am Nordrande der Alpen, 367.— F. Tler-
bich. Ueber Kreidebildungen der sichbenbiirgischen Ostkarpathen, 368.—
A. Bittner. Die neuestrn Wandlungen in den modernen Ansichten iiber
Gebirgsbildung, 374.—D. Stur. Vorlage des ersten fossilen Schiidels von
Ceratodus ans den obertriadischen Reingrabner Schiefern von Pilzberg
nordlich bei Lunz, 381.—D. Stur. Obercarbonische Pflanzenreste vom
Bergbau Reichenberg bei Assling in Oberkrain, 383.—G. Stache. Ueber
das Alter von bohnerzfithrenden Ablagerungen am “ Monte Promina” in
Dalmatien, 385.— A. Bittner. Neue Petrefactenfunde im Werfener
Schiefer der Nordostalpen, 387.—QG. Bukowski. Mittheilung iiber eine
neue Jodguelle in der miocanen Randzone der Karpathen und iiber Algen-
funde in don wasserfiihrenden Schichten. 391.—F. Sandberger. Die fos-
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silen Binnen-Conchylien des Hornsteins von Dukovan bei Oslawan in
Miihren, 403.-—F. Toula. TUeber ein neues Vorkommen von Kalkes der
sarmatischen Stufe am Thebener Kogel, 404.—F. Toula. Ueber das Vor-
kommen von Congerien-schichten am Hundsheimerberge zwischen Hund-
sheim und Hainburg, 405.—A. Rzehak. Die Conchylienfauna des mari-
nen Sandes von Rebeschowitz in Miliren, 406.—J. N, Woldrich, Zur
diluvial Fauna der Stramberger TTohlen, 407.—A. M. Lomnicki. Die
tertidre Siisswasserbildung in Ostgalizien, 412.—D. Stur. Vorlage der
von Dr. Wiihner aus Persien mitgebrachten fossilen PHlanzen, 431.—E.
Tietze. Beitriige zur Geologie von Galizien, 436.—V. Uhlig. Ucber ein
Juravorkomnmen vom Berge Iolikopetz bei Koritschan im miihrischen
Marsegebirge, 436.—V, Goldschmidt. Ueber das specifische Gewicht von
Mineralion, 430.—A. Bittner. Ueber die weitere Verbreitung der Reich-
enhallen Kalke in den nordostlichen Kalkalpen, 445.—A. Hofann,
Vorlinfige Mittheilung iiber neuere Funde von Siugethierresten von
Goriach, 450.—J. N. Woldrich. Ueber das Vorkommen einiger Mine-
ralien in Siidbihmen, 453.—M. Vacek. Ueber die geologischen Verhiilt-
nisse des Flussgebietes der unteren Miirz, 455.—I1. B. v. Foullon. Uecber
neu eingelangte Minerale, 464,

Vienna. K.-k. geologische Reichanstalt. Verhandlungen, 1887.
Nos. 1-8.  1887.

F. Romer. Nachtriiglichen Daten zu dem Granatenfunde auf der
Dominsel, 42.—G. Giirich.  Kinschliisse von gerillartiger Form aus Stein-
koblenflétzen von Oberschlesien, 43.—F. v. Sandberger.  Bemerkungen
zu den neueren Veridffentlichungen Lommicki’s iiber die tertiiiven Brack-
und Siisswasserbildungen Galiziens, 45.-—A. Pichler.  Zur Geologie der
Kalkgebirge siidlich von Innsbruck, 45—, C. Laube.  Pinitfithrender
Granitporphyr von Raitzenhain, 47.—I.. Teissoyre. Notiz iiber einige
seltenere Ammoniten der Boliner Oolithe, 48.—F. Kraus. Uecber Do-
linen, 54.—~C. M. Paul. (Geologische Karte der (fegend zwischen Andry-
chau und Teschen, 63.—E. Tictze. Ueber recente Niveauverinderungen
auf der Iusel Paros, 63.—C. v. Camerlander.  Zur Geologie des Granulit-
gebietes von Prachatitz, 66.—E. Tietze. Noch ein Wort zu Dr. Dieuer’s
Libanon, 77.—A. Bittner. Zur Verbreitung der Opponitzer Kalke in den
nordsteirischen und in den angrenzenden oberisterreichischen Kalkalpen,
81.—A, Cuathrein. Ueber Augitporphyr von Pillersee, 86.—A. Rzchak.
Die Foraminiferenfauna des grimen Oligocinthones von Nikoltschitz in
Mihren, 87, —A. Bittner. Aus dem Gebiete der Ennsthaler Kalkalpen
und des Hochschwab, 89.—G. C. Laube. Notiz iiber eine eigenthiumliche
Biegung des Muskowitgneisses auf der Ruine Hassenstein bei Kaaden,
133.—A. Rzehak. Die Foraminiferenfauna des blauen Oligociinthones
von Nikoltschitz in Miihren, 133.—KE. P’alla. Zur Frage der Palmennatur
der Cyperites-ihnlichen Reste aus der ITottinger  Breccie, 136.—A. Penck.
Die Hottinger Breccie, 140.—F. Teller. Die Aquivalente der dunklen
Orthoceren-Kalke des Kok im Berciche der Silurbildungen der Ost-Kara-
wanken, ]‘45.—}1. Sjogren. Ucber die petrographische Beschaffenheit
des eruptiven Schlammes von den Schlnmmvu?cnnen der Kaspischen
Region, 165.—D. Stur. Aussprache an die geehrten Anwesenden aus
Veranlassung der gliicklichen Riickkehr des Collegen Herm Prof. Dr. O.
Len? von seiner dritten Afrikareise, 170.—D. Stur. Vorlage der Cala-
marien der Carbon-Flora der Schatzlarer Schichten, 171.—II. B. v. Foul-
lon. TUeber die Zusammensetzung einer accessorischen Bestandmasse
aus dem DPiseker Riesenpegmatit, 150.—M. Vacek. Ueber einige Pachy-
dermenreste aus den Ligniten von Kentschach in Kérnten, 156.—V.Uhhg.
Ueber Neocom vom Gardenazza-Stock in Sudtirol, 156.—C. v. Camer-
lander. Aus dem (Granitgebiete von Friedeberg in Schlesien, 157.—F
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Becke und M. Schuster. Geologische Beobachtungen im Altva.tergublrge,
109.—M. Vacek. Ueber neue %‘]unde von Mastodon aus den Alpen. 120.
—C. von Camerlander. Vorlage von Mittheilungen Ilerrn Dr. II.
Sjogren’s iiber das transkaspische Naphtagebiet, 123.—G. Geyer. ”t_"l‘lcllt
iiber die geologischen Aufnahnien auf dem Blatte Kirchdorf in Oberister-
reich, 124.—C. J. Wagner. Ueber die Wiirmeverhiltuisse in der Ost-
hilfto des Arlbergtunnels, 185.—F. Wihner. Ucber die stratigra ‘luscho
Beziehungen des Alpen-Lias zwn Dachsteinkallk, 186.—L. v. Tausch.
Einiges iiber die Fauna der grauen Kalke der Siidalpen, 187,

Vienna. K.-k. naturhistorische Hofmuscums. Annalen. Band i.
Nos. 3-4. 1886.
A. Gehmacher. Goldsand mit Demantoid vom alten Ekbatana und
Hamadan, 233.—R. Kichlin.  Ueber ein ncues Kuklas-Vorkommen aus
den osterreichischen Tauern, 237.

. . Band ii. Nos. 1 & 2. 1887.

E. Pergens. Pliociine Bryozoen von Rhodos, 1.—N. Andrussou. Eine
fossile Acetabularia als gesteinbildender Organismus, 77.—R. Kochlin.
Ueber Phosgenit und ein muthmiisslich neues Mineral vom Laurion, 135.

Mineralogische und petrographische Mittheilungen. N. F.
Band vii. Heft 6. 1886. Purchased.
B. Doss. Die basaltischen Laven und Tuffs der Provinz Haurin und
vom Diret-et Tuléil in Syrien, 461.—C. Dolter. Synthese und Zusam-
mensetzung des Pyrrhotin, 535.

Band viii. Hefte 1-5. 1886-86. Pur-

chased.

C. Klement. Analysen einiger Mineralien und (esteine aus Belgien, 1.
—~C. Fuchs. Die vulcanischen Ireignisse des Jahres 1885, 21 Jahres-
bericht, 28.—F. Eigel. Ucber cinige trachytische Gesteine von der Insel
San Pietro, 62.—F. Ligel. Ueber einige Iiruptivgesteine der Pontinis-
chen, 73.—C. von Vogdt. Diabasporphyrit aus der Ungegend der Stadt
Petrosawodsk im Plonctzer (fouvernement, 101.—B, Mierisch. Die Auns-
wurfsblicke des Monte Somma, 113 —1L Wulf. Beitiag zur Petrogra-
phie des ITererolandes in Siidwest-Africa, 193.—F. Becke.  Atzversuche
am Pyrit, 232.—A. C'athicin.  TTeber Chloritoidsehiefer von Grossarl, 381,
—H. Wichmann. Brookit voi  Schwarzkopf, 3:38.—E, Ludwig und G.
Tschermak. Der Meteorit von Angra dos Reis, 341.—1. Tubbard,
Beitriige zur Kenntniss der Nosean-fiihrenden Auswiirflinge des Laacher
Sees, 356.—A. Cathrein. Beitrige zur M ineralogie Tirol’é‘, 400.

——.  Kaiserlich-konigliche  zoologisch-botanische Gesellschaft.
Verhandlungen, Band xxxvi. Quartal 1-4. 15S6.
O. Stapf. Die Pflanzenreste des TTallstitior Heidengebirgcs, 407,

Warwick. Warwickshire Naturalists’ and Archzologists’ Ficld Club.
Proceedings, 1885, 188¢6.

P.B. Brodie. On a recent Discovery of Annulose Anjmals (Blatta and

a Scorpion) in British and Foreign Upper and Middie Silurian Rocks

18.—P. B. Brodie. Ou the last Boring near London, and its results, 22

Washington. Smithsonian Institution. Annual Report for the
year 1884, Parts 1 & 2. 1885.

Bureau of Ethnology. Fourth Annual Report, 1882-83,
4to. Washington. 1886.
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Wellington, N. Z. New-Zcaland Institute. Transactions and Pro-
ceedings, 1885. Vol. xviii. 1886.

S. W. Baker. A Description of the New Voleano in the Friendly
Islands, near Tongatabu, 41.—T. J. Parker. Notes on a Skeleton of
Notornis, 78-—F. W, Ilutton. On the Geology of Scinde Island, 327.—
T. W. Hutton. New Species of Tertiary Shells, 333.—F. W, Hutton.
The Wangunui System, 336.—A. McKay. On the Age of the Napier
Limestone, 367.—W. Skey. On a new Mineral (Awaruite) from Darn
Bay, 401.—W. 8. Hamilton. On Platinum Crystals in the Ironsands of
Orepuki Goldfields, 402.

Index, Vols.i.—xvii. 1886.

‘Wiesbaden. Nassauische Vereins fiir Naturkunde. Jahrbiicher.
Jahrgang xxxix. 1886.

R. Fresenius. Neue chemische Untersuchung des Kochbrunnens zu
Wiesbaden, 1.-—H. Fresenius. Chemische Untersuchung der Schiitzen-
hof-Quelle zu Wiesbaden, 21.—F. Kinkelin, Zur Geologie der unteren
‘Wetterau und des unteren Mainthales, 56.

‘Winchester. Natural History Society. Geological Section. Geolo-

gical Notes. 1886. (12mo.) Presented by E. Westlake, Esq.,

York. Yorkshire Philosophical Society. Annual Report for 1886.
1887.

H. M. Platnauer. On the Occurrence of Stropkodus Rigauxi (Sauv.)
in the Yorkshire Cornbrash, 36.

Zoological Society. Proceedings, 1886. Parts 1-4. 1887.

A. Smith Woodward. On the Anatomy and Systematic Position of
the Liassic Selachian, Squaloraja polyspondyla, Agassiz, 527.—A. 8.
Woodward. On the Relations of the Mandibular and Hyoid Arches in a
Cretaceous Shark (Ifybodus dubrisiensis, Mackie), 213.

~——. Transactions. Vol. xii. Parts 3-6. 18S36-87.

E. T. Newton. On the Remains of a (Gigantic Species of Bird (Gest-
ornis Kluasseniiy n, sp.) from the Lower Tocene Beds near Croydon, 143.
—J. von Tlaast. On Megalopleryx Heclori, a new igantic Species of
Apterygian Bird, 161.—J. von laast. On Dinornis Owent, a new Species
of Dinornithidee, with some remarks on D. curtus, 171.

Report of the Council for the Yecar 1886. 1837.

2. Booss.
Names of Donors in Italics.

Abel, Sir Frederick. The Work of the Imperial Institute. 8vo.
London, 1887.

Adamson, S. A., and A. Harker. Bibliography of the Geology and
Palmontology of the North of England, 1885. 8vo. 1886.

The Hitchingstone, Keighley Moor. 8vo. Birmingham,
1886.
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Albrecht, P.  Anatomische Schriften des Professors Dr. P. Albrecht.
8vo. Hamburg, 1586.

Mittheilungen zur 59 Versammlung deutscher Naturforscher

und Arzte zu Berlin. Aus der Scktion fiir Anatomic. &vo.

1886.

Ueber den morphologischen Werth iiberzihliger Finger und
Zchen. 8vo. 1886.

Ueber die cetoide Natur der Promammalia. 8vo. Jena, 1856,

Ueber die morphologische Bodeutung der Penischisis, Epi-
und Hypospadie des Menschen.  8vo.  1836.

Ueber cine in zwei Zipfel auslaufende rechtsseitige Vorderfloss
bei einem Examplaro von Protopterus annectens, Ow. 8vo. Ber-
lin, 1886. R

. Verliiuft der Nervenstrom in nicht geschlossener, oder
geschlossener Strombahn, und wie gelangt er, wenn letzteres der
Fall ist, zum Sitze der elektromotorischen Kraft zuriick ? 8vo.
Erlangen, 1887.

. Zur Diskussion der die Hasenscharten und schriigen Gesichts-
spalten betreffenden Vortrige der Herren Bisudi und Morian.
8vo. 1886.

Alsace-Lorraine. Geologische Specialkarte von Elsass Lothringen.
Abhandlungen. Band iv. Heft 3. 8vo. Strassburg, 1837.
Purchased.

Argentine Republic. Informe oficiale de la Comision Cientifica
agregada al Estado Mayor General de la Expedicion al Rio Negro
(Patagounia) Realizada en los meses de Abril, Mayo y Junio de
187Y, bajo las drdenes del General D. Julio A. Roca. Kntrega 1.
Zoologia. 4to. Buencs Aires, 1881.  Presented by the Académie
Nationale des Sciences vésidar* a Cordoba.

——. Entrega II. Botinica. 4to. Bucnos Aires, 1881.
Entrega III. Geologia. 4to. Buenos Aires, 1882,

Censo Geueral de la Provincia de Buenos Aires ; Demogrs-
fico, Agricola, Industrial, Comercial, &c., verificado el 9 de Octubre
de 1881 bajo la administracion del Doctor Don Dardo Rocha. 4to.
Buenos Aires, 1883.

Sistema di Medidas y Pesas dela Republica Argentina, Svo.
Buenos Aires, 1881.

———. Ferro-carril Central del Norte. Ramal i 1a Rioja y Cata-
marca. Seccion Primera. De la estacion reereo ( F.C.C.N.)
Chumbicha. Informe General del proyccto con las especificaciones,
analisis de precios y documentos justificativos presentado al Minis-
terio del Interior por el Departamento de Ingenieros civiles de la
Nuacion. 8&vo. Buenos Aires, 1883,
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Army Medical Department. Report for the year 1884. Vol. xxvi.
8vo. London, 1886.

Atkinson, £. T. Annual Address to the Asiatic Society, Calcuttta,
February 2, 1887. 8vo. Calcutta, 1887.

Atkinson, W. C. A Historical and Statistical Account of New
Brunswick, B.N.A., with advice to Kmigrants. 3rd edition. 8vo.
Ldinburgh, 1844, Presented by W. Whitaker, Esq., F.G.S.

Bagot, A. Accidents in Mines ; their Causes and Prevention. 8vo.,
London, 1678.  LPresented by W. 8. Dallas, Esq., F.L.S.

Bargayli, P.  Un nuovo lavoro del Socio sig. Herbert Goss « Di
aleuni insetti scoperti recentemente in roccie carbonifere e silu-
riane.” 8vo. Florence, 1886.

Barrois, C. Obscrvations sur la constitution géologique de la Bre-

tagno. (2° article.) 8vo. Lille, 1884.

. Note préliminaire sur les schistes & staurotide du Finistére.

8vo. Lille, 1884.

Sur la Faune de Hout-de-Ver (Haute-Garonne). 8vo.
Lille, 1886.

. Note sur la structure stratigraphique des Montagnes du
Menez (Cotes-du-Nord). 8vo. Lille, 1885.

. Sur les Tremblements de Terre de 1’Andalousie. 8vo.
Lille, 1885.

. Mdmoire sur le calcaire & polypiers des Cabricres (Hérault).
8vo. Lille, 1886,

Note sur le Kerzanton de la Rade de Brest. 8vo. Lille,

1887.

Bayonne Bar. Instruction pour aller chercher la Barre de Bayonne,
entrer dans la riviére ou mouiller dans les environs, par Bougret
de la Gryc. 8vo. Paris, 1886. Presented by the Dépot de la
Marine.

Beinert, C. C. Der Metcorit von Braunau am 14 Juli 1847. 8vo.
Breslau, 1847.  Presented by the Royal Society.

Bell, H. G. Selcctions of the most remarkable P’henomena of
Nature. 12mo. Edinburgh, 1887. Presented by W. Whitaker,
Esq., F.G.S.

Bonney, T. . Address to the Mineralogical Section of the British
Association, 1886. 8vo. London, 1886.

Address to the Mineralogical Society, 1885. 8vo. London,

1886.

. On a Glaucophane-Eclogite from the Val d’Aoste. 8vo.

London, 1886.

Boulger, 6. 8. On the Connection in Time of Changes in Fossil
Floras with those of Faunas. 8vo. Iondon, 1887.
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British Museum (Natural History). A Guide to the Exhibition
Galleries of the Department of Geology and Paleontology. 4th
edition. 8vo. London, 1886. Presented by the Trustees.

Presented by Dr. H. Woodward,

FR.S., V.PGS.

~———.  Catalogue of the Blastoidea in the Geological Department,
by R. Etheridge, jun., and P H, Carpenter. 4to. London, 1886.
Presented by the Trustecs,

Catalogue of the Fossil Mammalia. Part IV., containing
the Order Ungulata, Suborder Proboscidea. By R. Lydckker.
svo. London, 1886. Dresented by the Trustees.

Brodie, P. B. On a reccnt Discovery of Annulose Animals (Blatta
and a Scorpion) in British and Foreign Upper and Middle Silurian
Rocks. 8vo. Warwick, 1856.

On the last Boring near London and its Results. 8vo.

Warwick, 1886.

Brough, B. 1. Use of the Magnetic Needle in exploring for Iron-
Ore. 8vo. London, 1887,

Brown, J. A, Sketch of the Geology of Kaling, with Kvidences of
Glacial Deposit. Svo. London, 1884. Lresented by W. Whitaler,
Esq., F.G.S.

Briickner, E.  Die Vergletscherung des Salzachgcbictes nebst Beo-
bachtungen iiber die Kiszcit in der Schweiz. Svo. Vienna, 1886.
Purchased.

Buckler, W. Soc Ray Society.

Buda-Pest. Allgemeine Landes-Ausstellung, 1855. Special-Katalog
der Vlten Gruppe fiir Bergbuau, Hitttenwesen und Geologie.  Svo.
Budapest, 1885,  Presented by the Fucheowmission der Vien
Gruppe through the Hungarian Geological Tnstitule.

Califorwian State Mining Burcwu. Sixth Annual Report. Parts 1
& 2, for the year 1886. 8vo. Sucramento, 1886-87.

Callon, J.  Lectures on Mining, delivered at the School of Mines,
Paris.  Translated at the Author’s request, by C. Le Neve Yoster
and W. Galloway. Vol.iii. Svo. London, 1886, Purchased.

Canada. Colonial and Indian Exhibition, London, 13856. Descrip-
tive Catalogue of a Collection of FKeonomic Minerals of Canada,
by the Geological Corps, 4. 2. C. Sehwyn, Dircctor. 8vo. Lon-
don, 1886.

Geological and Natural-History Survey, Report. New
Series, Vol i. 1885. 8vo. Monireal, 1886,

Cape of Good Hope. Report on a supposed extensive deposit of
Coal underlying the Central Districts of the Colony, by E. J.
Dunn. 4to. Cape Town, 1886, I’resented by the Secrelury of
State for the Colonics.
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Caruana, A. A. Recent further Excavations of the Megalithic An-
tiquities of ¢ Hagiar-Kim,” Malta, executed in the year 1885.
Obl. fol. Malta, 1880.

(Carthaus, E. Mittheilungen iber die Triasformation im nordost-
lichen Westfalen und in cinigen angriinzenden Gebicten. 8vo.
Wiirzburg, 1886. Purchased.

Caspary, R. Einige ncue Pllanzenreste avs dem samlindischen
Bernstein.  4to. Konigsberg in Pr., 1886.

Custillo, A. del, y M. DBircena. El Hombre del Pefion.  8vo.
Mexico, 1835.

Challenger.  Reports on the Scientific Results of the Voyage of
H.M.S. ¢ Challenger” during the years 1873 76. Botany. Vol. ii.
4to. London, 1886,  Presented by H.M. Treasury.

. Zoology. Yol. xv.  4to. TLondon, 1886. Pre-
sented by H.M. Treasury.

- . Vol. xvi. 4to. London, 1886, Presented
by .M. Treasury.

-. Vol xvil. 4to. London, 1886. Iresented
by .M. Treasury.

- Vol xviii. Parts 1 & 2, and plates. 4to.
London, 1887.  DPresented by 1M, Treasury.

- Vol. xix. 4to. London, 1887. [Presented
by H.M. Treasury.

Chaper, —. Note sur une Pegmatite diamantifére de I'Hindoustan.
8vo. Daris, 1886.

Chaubard, L. A, Yléments de Géologie mis a la portée de tout
le mende.  2° édition.  8vo.  Paris, 1838,  Presented by H.
Baverman, L., IS,

Chevreul, Centenaire de M., 31 Aoff, 1886, Discours prononcds
au Muséwe &' Histoire Naturclle, 4o. Paris, 1886.

Yiuld.i,' A. Sul moto ondoso del mare e su le correnti di esso.  2°
édition. 8vo. London, 1866. Presented by the Royal Society.

Cluypole, E. W. Buftalo and Chicago, or “ What might have been.”
8vo. Salem, 1886.

Close, M. H. The Geology of the Neighbourhood of Dublin, as
affecting its Sanitary Conditions. Svo. London, 188+, Pre-
sented by W. Whitaker, Esq., F.Q.8.

Coceo, L. Risposta alle osservazioni di Luigi F. Schopen fatte circa
le opinioni del Prof. Seyuenze sul Lias superiore dei dintorni di
Taormina, 1886. Svo. Messina, 1886.
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Cockburn, W. A Letter to Professor Buckland concerning the
Origin of the World. 8vo. London, 1838. Purchased.

A new System of Geology ; dedicated to Professor Sedgwick.
8vo. London, 1849. Purchased.

Cole, E. M. Notes on the Geology of the Hull, Barnsley, and West
Riding Junection Railway and Dock. 8vo. Hull, 1886G. Pre-
sented by (. Bohn, Esq.

Conwentz, H. Ucber ein tertiires Vorkommen cypressenartiger
Hoélzer bei Calistoga in Culifornien. 8vo. Stuttgart, 1878.

. Bericht iiber die Durchforschung der Provinz Westproussen
in naturhistorischer, archiologischer und ethnologischer Bezie-
hung Scitens des Westpreussischen Provinzial-Museums und der
vom DProvinzial-Landtage subventionirten Vereine wihrend der
ersten sechsjihrigen Ktatsperiode der Verwaltung des West-
preussischen Provinzial-Verbandes. 8vo. Danzig, 1884,
Heinrich Robert Goppert, sein Leben und Wirken.  8vo.
Danzig, 1815.

Sobre Algunos drboles fosiles del Rio Negro.  Svo.  Bucnos
Aires, 1885.

. Herstellung mikroskopischer Priiparate von fossilen Pflanzen.
8vo. Danzig?, 18—.

——. Sce Goppert, H. R.

Cope, E. D. The Vertebrata of the Swift Current Creek Region of
the Cypress Hills. 8vo. Montreal, 1885,

. On two new Species of Three-toed Horses from the Upper
Miocene, with Notes on the Fauna of the Ticholeptus-beds. 8vo.
Salem, 1886.

——.  Schlosser on Creodonta and Phenacodus. 8vo. Salem,
1886.

. Schlosser on the Phylogeny of the Ungulate Mammalia.
8vo. Salem, 1886.

. Systematic Catalogue of Species of Vertebrata found in the
Beds of the Permian Epoch in North America, with Notes and
descriptions. 4to. Philadelphia, 1886,

. The Phylogeny of the Camelidi. 8vo. Salem, 1836.

Cotta, B. von. Geologische Bilder. 6° Auflage. &#vo. Leipzig,
1876. Purchased.

Cotteau, G. Paléontologie Francais. 1° Série. Animaux Inver-
tébrés.  Terrains Tertiaires.  Kocéne, Echinides. Tome i.
Feuilles 1-11. 8vo. Paris, 1885-86.

Echinides nouveaux ou peu connus. (4°article.) 8vo. Paris,

1885.

Sur les Echinides des calcaires do Stramberg. d4to. Daris,
1884.
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Colteau, G. Considérations générales sur les Echinides du terrain
jurassique de la France. 4to. Paris, 1885.

——. Sur les Echinides éoctnes de la famille des Spatangiddes.
4to. Paris, 1886.

———. La paldontologic en 1885. 8vo. Paris, 1883.

La Gdologie au Congrés Scientifique de Grenoble in 1885
ct Compte-rendu du Congrés.  8vo.  Auxerre, 1836.

-, Pérou et Gauthicr. Kchinides fossiles de I'Algérie.  Fase. 9.
Etage Xocéne. 8vo. DParis, 1885.

Crane, Agnes.  On a Brachiopod of the Genus Atretia, named in MS.
by the late Dr. T. Davidson. 8vo. London, 1886.

Credner, H, Die Stegocephalen aus dem Rothliegenden das Plauen’-
schen Grundes bei Dresden.  8vo.  Berlin, 1836.

Elemente der Gieologie. G Auflage. 8vo. Leipzig, 1887.

Crosskey, H. W. Note on the Glacial Gieology of the district around
Loch Swecen, Argyllshire. 8vo. Birmingham, 18%6.

Cuwier, F. TDe 'Histoire Naturelle des Cétacés ou recueil et examen
des faits dont se compose l'histoire naturelle de ces animaux.
8vo. Paris, 1836. Presented by the Royal Society.

Dagincourt, —. Annuaire Gdologique Universel. Tome ii. 8vo.
Paris, 1886.

Dallas, James. Profcssor John Morris, M.A., F.G.S. Slip. Exeter,
1886.

Dana, J. D. A dissected Volcanic Mountain ; some of its revela-
tions. 8vo. New Haven, 1886.

Berkshire Geology (U.S.A.). 8vo. DPittsficld, Mass., 1886.

——.  On come general terms applied to Metamorphism, and to the
Porphyritic Structure of Rocks. 8vo. New Haven, 1886.

On Voleanic Eruptions of Barren Island, Vesuvius, and
Kilauca. 8vo. New Haven, 1886.

~——. Voleanic Action. 8Svo. New Huven, 1887. (See Emecrson,
J. 8, &e., on Kilauca).

I)awso'r.z, G. M. Noteon the Oceurrence of Jade in British Columbia,
and its Employment by the Natives. 8vo. Montreal, 1887.

Notes to accompany a Geological Map of the northern por-

tion of the Dominion of Canada, east of tho Rocky Monntains.
8vo. Montreal, 1887.

On certain Borings in Manitoba and the North-west Terri-
tory. 4to. Montreal, 1887.

On the Canadian Rocky Mountains, with special reference
to that part of the Range between the forty-ninth Parallel and
the Head-waters of the Red Deer River. Svo. Montreal, 1886.
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Dawson, Sir J. W. Address to the British Association for the Ad-
vancement of Science, 1886. 8vo. London, 1886.

On Rhizocarps in the Erian (Devonian) Period in America.
8vo. Chicago, 1856,

On the Fossil Plants of the Laramic Formation of Canada.
4to. Montreal, 1886,

Dewalque, G Discours prononcé au nom de I'Académie Royale de
Belgique lors des Funérailles de M. F. I. Cornet. &vo. Brus-
sels, 1880,

Dick, W. H. The famous Mount Morgan (iold Mine, Rockhampton,
Queensland, its History, Geological Formation, and Prospects.
8vo. Rockhampton, 1887,

Diller,.J. S. Notes on the Geology of Northern California.  Svo.
Washington, 1886.

The latest Voleanic Truption in Northern Cali fornia and its

peculiar Lava. 8vo. New Haven, [X8T.

Dowker, G., J. Reid, and J. Marten. Ohservations on Romney
Marsh and Lydd Beach, with an account of a Botanical Ramble
from Appledore to Lydd and Dungeness Point,  Svo.  Canter-
bury, 1868,

Dressel, L. Die Basalthildung in ihren  cinzelnen umstinden
Erliutert.  4to. Haarlem, 1866, Purchased.

Duncan, I'. M. On the Astrocanio of tho Sutton Stone and other
Deposits of the Infra-Lias of South Wales, Svo.  London,
1886,

On the Structure and Classificatory Position of some Madre-
poraria foom the Secondary Strata of England and South Wales,
8vo. London, 1836,

Dypont, E. Sur le Famenuien d~ la Plaine des Fagnes.  8vo.
Brussels, 1880.

Eley, H. Geology in the Garden; or the Fossils in the Flint
Pebbles. 8vo. Tondon, 1859. Purchased,

Emerson, J. 8., L. L. Van Slyke, and F. S. Dodge.  Kilanea after
the eruption of March, 1886. Svo, New Haven, 1887, Pre-
sented by Prof. J. D). Dana, F.M.GLS.,

Encyclopedia Britanniea.  Oth edition.  Vol. xxi. Rot—Sia.
4to. Edinburgh, 1886, Purchased.

Vol. xxil. Sib-Szo. 4o, Edinburgh, 1887.

Purchased.

Encyclopedic Dictionary. Vol. v. pg g, Pare-Quod.  4to,
London, 1886.  Presented by the Rev. R, Hunter, F.G.9,
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Encyclopeedic  Dietionary.  Vol. vi. pt. 1. Quoi-8hipp. 4to.
London, 1887. Presented by the Rev. R. Hunter, F.G.S,

Epgland and Wales.  Geological Survey. Memoirs. Vol. iv.
The Geology of the London Basin. By W. Whitaker. S8vo.
London, 1872. Purchased.

Ettingshausen, C.von. Die fossile Flora von Sagor in Krain. Theil
I1I. und Schluss. 4to. Vienna, 1885.

. Beitriige zur Kenntniss der Tertiirflora Australiens. Zweite
Yolge. 4to. Vienna, 1886,

Falsan, A. Notice sur la géologie et la minéralogie du Canton
d’Hyeres (Var). 8vo. Lyons, 1863. DPurchased.

Favre, E. Revuc Géologique Suisse pour 'annde 1885, xvi. 8vo.
Geneva, 1886.

Finistére. List of works on the Geologv of. 4to. 1886G. Pre-
sented by Prof. 1. G. Bonney, D.Sc., F.R.S., F.G.S.

Fisher, O. On the Variations of Gravity at certain Stations of the
Indian Arc of the Meridian in Relation to their Bearing upon
the Constitution of the Earth’s Crust. 8vo. Loudon, 1836,

An Attempt to explain certain Geological Phenomena by
the application to a Liquid Substratum of 1lenry’s Law of the
Absorption of Gases. 8vo. Cambridge, 1887.

On the Amount of the Elevations attributable to Compres-
sion through the Contraction during Cooling of a Solid Earth.
8vo. London, 1887.

Fleming, J. The Lithology of Edinbnrgh. Edited with a memoir
by the Rev. John Duns. 8vo. Kdinburgh, 1859. Purchased.

Frazer, P. General Notes on the Geology of York County, Penn-
sylvania. 8vo. Philadelphia, 1886.

Freieslehen, J. C.  Magazin fiir die Oryktographie von Sachsen.
Hefte 1-9.  8vo. Freyherg, 1828-36. Purchased.

Fri¢, A. Fiihrer durch die geologischen Sammlungen im Museum
des Konigreiches Bohmen in Prag. 8vo. DPrag, 1831, Dlurchased.

Friedliinder, R., und Sohn. Bibliotheea historico-naturalis et
Mathematica. Lager-Catalog. 8vo. Ierlin, 1880.

Gaudry, A. La Grottc de Montgaudicr. 4to. Daris, 1886,
~——.  Le petit Ursus spelaus de Gargas. 4to. Paris, 1887.

Sur un bois de Renne, orné de gravures, que M. Kugine
Paignon a découvert & Montgaudier. 4to. Paris, 1886.

Sur un nouveau genre dc Reptile trouvé dans le Permien
d’Autun. 8vo. Paris, 1886.

Geinitz, H, B. Zur Dyas in Hessen. 8vo. Cassel, 1886.
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juresi o Liasicho della

Gemmellaro, G. G. Sopra alcune faune Giuresi e Liasiche de
Sicilia. Textand plzftes 4to, Palermo, 1872-82. [Lurchascd.

Geyler, T., und F. Kinkelin. Oberpliociin-Flora aus den Baugruben
a : ens bei Neiderrad und der Schleuse bei Hichst a.

des Klarbeck: .
M. 4to. Frankfort-a.-M., 1887. Presented by W. H. Lindley,

Bsq., M.Inst.C.E., F.G.8.

@illieron, V. La faune des couches & Mytilus conszldérée comme
phase méconnue de la transformation de formes animales, 8vo.
Basel, 1887.

Goldschmidt, V. TIndex der Krystallformen der Mineralien. Lief.
1&2. 8vo. Berlin, 1886, Purchased.

Qoodchild, J. @. Observations upon the Stratigraphical Relations
of the Skiddaw Slates. 8vo. London, 1836,

Goppert, H. R., und A. Menge.  Die Flora des Bernsteins 'md ihre
Bezichungen zur Flora der Tertiarformation und der Gegenwart.
Band 2, von H. Conwentz. 4to. Danzig, 1886,

Gottsche, C. Geologische Skizze von Korea. 8vo. Berlin, 1886.

Great Britain and Ircland. Mines and Minerals. Mining and
Mineral Statistics of the United Kingdom of Great Britain and
Ireland, including List of Mines and Mineral Works for the year
1885, Prepared by H.M. Inspectors of Mines. 4to. London,
1886. IPresented by the Secretary of State for the Home Depart-
ment,

Grosley, W. 8. A Fossil Tree at Clayton, Yorkshire. 8vo. Bir-
mingham, 1886.

Griffiths, G. S. Evidences of a Glacial Epoch from Kerguclen’s
Land, being comments upon the ¢ Challenger’ Reports.  8vo.
Melbourne, 1886.

On the recent Earth-tremor and the conditions which they

indicate. 8vo. Melbourne, 1885,

Groth, P. Repertorium der mineralogischen und krystallograph-
ischen Literatur vom ende d. J. 1876 bis anfang d. J. 1885, und
Generalregister der Zeitschrift fiir Krystallographic und Mincra-
logie, Biinde i.—x. 8vo. Leipzig, 1886. Purchased.

Giimbel, C. W. von. Ucber die Natur und Bildungsweise des Glau-
konits. 8vo. Munich, 15386.

. Geologie von Bayern. 1 Theil. Grundzige der Geologie.
Lief. 3& 4. 8vo. Casscl, 1886 & 1887. Purchased.

Haas, H. J. Die Leitfossilien. 8vo. Leipzig, 1887. Purchased.

Harker, A.  On a remarkable Exposure of the Kellaway’s Rock in
a recent cutting near Cirencester. 8vo. (loucester, 1887.
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Haviland, A. On the Studv of the Glacial Period in the Isle of
Man. Svo. Douglas, 1886.

Hazell's Annual Cyclopedia, 1887. Edited by E. D. Price, F.G.S.
8vo. I.ondon, 1887.

Héhert, E. Observations sur les groupes sédimentaires les plus
anciens du nord-ouest de la France. 4to. Paris, 1886.

Heim, A., and A. Penck. On the District of the Ancient Glaciers
of the Isar and of the Linth. 8vo. London, 1886. Presented
by Dr. Hinle,

Hemiup, Maria . Law of Heat. 8vo. Geneva, N. Y. 1886.

Hennessy, JI. On the Physical Structure of the FEarth. 8vo.
London, 1886,

Note on the Annual Precession enleulated on the Hypo-
thesis of the Earth’s Solidity. 8vo. London, 1886,

On the Flnid State of Bodics composing our Planctary
System.  8vo. Dublin, 1836.

Hermite, I.  Etudes glologiques sur les Tles Baléares.  8vo.
Paris, 1879, Purchased.

Hertwig, R.  Gedichtnissrede auf Carl Theodor v. Sichold. 4dto,
Munich, 1886.  Presented by the Academy of Sciences of Munich.

Ilesse.  Grossherzoglich hessisehe geologische Tandesanstalt.  Geolo-
gische Karte -)';5. Erliuterangen. Lief. 1. Blatt Messel.
8vo. Darmstadt, 18836,

. . . TLief. 1. DBlatt Rossdorf. 8vo. Darmstadt.

1886.  Presented by the Survey.

Hinde, G .J. On Beds of Sponge-remains in the Lower and Tpper
Gircensand of the South of England.  4to. London, 1856,

On the Genus Hindia, Duncan, and the Name of its Typical
Species. Sve. London, 1887,

Iitcheock, O. IT. The Geological Map of the United States. Svo.
Laston, 188G, (Sce Mars,)

Hirnes, . Manuel de Paldontologie. Traduit de I'Alemand par
L. Dollo. TFasc. 4 & 5. Svo. DParis, 1886,  DPurchased.

Houwitli, A. W. The Sedimentary, Metamorphie, and Igneous Rocks
of Ensay. 8vo. Melbourne, 1886.

Hubbard, L. L. Beitriige zur Kenntniss der Noscan-fithrenden
Auswiirflinge des Laacher Sces.  8vo.  Vienna, 1887,

Hughes, T. M*Kenny. The Sedgwick Memorial Geological Museum.,
8vo. Cambridge, 1886.
VOL. XLIII. n
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Ilunt, T. S. Mineral Physiology and Physiography. A sccond
scries of chemical and g(,olovlcal cssays with a general introduc-
tion. 8vo. Boston, 1886,

Hutton, F. W. On_the Geology of Scinde Island. 8vo. Wellington?,
1886.

On the Geology of the New-Zealand Alps. 8vo. Hobart,
1886.

The Mollusca of the Parcora and Oumaru Systems of New
Zeuland.  8vo. Sydney, 1856.

India.  Grological Survey. DPalwontologia Indica. Ser. vil. & xiv.
Titlepage and Contents of vol. i. of Tertinry and Upper Cretaccous
Fauna of Western India,  1886.

. . Ser. x. Indian Tertiary and Post-Tertiory

Vertebrata. Vol iv. Part 1. Siwalik Mammalia. Supplement i.

By R. Lydckker, 4to. Calcutta, 1856.

. . . . Indian Tertiary and Dost-Tertiary

Vertebrata. Vol. iv.  Part 2, By R. Lydckker. 4to. Cul-

cutta, 1856,

. . Ser. xii. The Fossil I'lora of the Gondw:ina
System. Vol. iv. Part 2. The Fossil Flora of some of the
Coal Tields in Western Bengal, By O. Feistmantel,  dto.
Calcutta, 1886.

. . Ser. xiii. Salt-Range TFossils. By W.
Waagen. I. Productus-limestone Fossils ; ; VL Cwlenterata. 4to.
Calcutta, 15506.

Ser. xiv. Tertiary and Upper Cretaccous
Yossils of Western Sind.  Vol. 1. Part 3. The Fossil Echi-
noidea.  ITase. vi. By P. Martin Duncan and W, I, Sladen.  dto.
Calcutra, 1856.
Records. Vol. xix, Parts 3& 4. 8vo. Calcutta,

1536,
—— Vol. xx, DParts 1 & 2. 8vo. Calcutta,
1887.

——. TIndiun Musewm. Cataloguc of the Remains of Siwalik
Vertobrata contained in the Goeological Department.  Parts 1 &
2. By R. Lydckker., 8vo. Caleutla, 1885 & 1886,

Catalogue of the Remains of DPleistocene and Pre-

hlstomc Vertebrata contained in the (ieological Department,
By R. Lydckker. 8vo. Caleutta, 1836,

International Polar Expeditions, 1832-83. Fort Rae.  Observa-
tions [Meteorological &e.] 4lo. London, ISS6.  LPresented by
the Meteorological Office.

Irving, R. D. Origin of the Ferruginous Schists and Tron Ores of
the Lake Supcrior Rogion. 8vo. New Haven, 1856,
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Jack, R. L. See Queensland.

Johnston-Lavis, H. J. The Relationship of the Structure of Rocks
to the Conditions of their Formation. 8vo. Dublin, 185¢6.

Jones, T. Rupert. On Carboniferous Ostracoda from the Gayton
Boring, Northamptonshire. 8vo. Northampton, 1836.

. On Coal Deposits of Sonth Africa. Slips. Tondon, 1836.
——.  On Palwozoic Phyllopoda. 8vo. London, 1836.

——  Review. “The Volcanoes of Japan, by John Milne.”
Slip.  London, 1356.

The Geology and Mineral Products of South Africa. Slip.
London, 1886.

——.  History of Sarsens. 8vo. Devizes, 1887,

Note on Nummulites elegans, Sowerby, and other Xnglish
Nummulites. 8vo. London, 1857.

——. Notes on the Palwcozoic Bivalved Entomostraca.—Nos. 23
& 24. On some Silurian Genera and Species. 8vo.  London,
1887.

——.  The Mineral Wealth of South Africa. 8vo. ILondon, 1887.

—, and J. . Kirlby. A List of the Gencra and Specics of
Bivalved Kntomostraca found in the Carboniferous Formations of
Great Brituin and Ireland, with Notes on the Genera and their
Distribution. 8vo. London, 1336,

Notes on the Distribution of the Ostracoda of the
Carbonifcrous Formations of the British Isles. 8vo. London,
1886.

, —— Notes on the Paliwozoic Bivalved Entomostraca.—
No. 22. On some undescribed Species of British Carboniterous
Ostracoda. 8vo. London, 1886.

, . On some Fringed and other Ostracoda from the Car-
boniferous Series. 8vo. London, 1836.

Karsten, .  Gdologie de P'ancienne Colombie Bolivarienne, Vénd-
zucla, Nouvelle-Urenade et licuador.  4to, Berlin, 1886,  LPur-
chased.

Kenngott, A., A. von Lasaulx, and F. Rolle. Handwirterbuch der
Mineralogie, Geologie und Palwontologie. 3 vols. 8vo. DBres-
lau, 1883, 1885, & 1887.  Purchased.

Klein, 8. T. Thirty-six Hours’ Hunting among the Lepidoptera
and Hymenoptera of Middlesex, with Notes on the Method
adopted for their Capture. 8vo. Bath, 1887, 9

n
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Kiement, C. Notice sur la composition chimique de la météorite de
Saint-Denis-Westrem (Flandro Orientale). 8vo.  Brussels,
1886.

Kokscharcw, N. v. Materialien zur Mineralogie Russlands. Band
ix. pp. 273-368. 8vo. St. Petersburg, 1880.

Konen, A. von. TUeber neuve Cystideen aus den Caradoe-Schichten
der Gegend von Montyellier. 8vo. Stuttgart, 1886,

Koninek, L. G. de, et M. Tohest. Notice sur lo parallclisme e'f\tre
le calcaire carhonifire du nord-ouest de PAngleterre et celui de
la Belgique. 8vo. Brussels, 1886.

Kowalevski, A. Observations sur le déveloprement des Brachio-
podes. Analyse par D). &llert et Deniker. 8vo. DParis, 1883

Lappar.nt, A. de. Abrége de Géologie. 8&vo. Paris, 1886,

. DPresonted by Clement Reid, Esq.,
F.G.S.

——. Traitd de (idologic. 2° {dition. Svo. Paris, 1885,

——. (Conférence sur le sens des mouvements de I'éeoree tervestro.
&vo. Paris, 1887,

Lawrence, E. The Progress of a Century ; or the Age of Tron and
Steam. 8vo. Tondon, 1886,

Lindley, W, H. Thotographs of Tpper Pliceene Flora found in
Excavations made near Frankfort-on-Main, 1287,

Liversidge, A, Tresidential Address {o {he Royal Society of New
Scuth Wales.  8vo.  Sydney, 1886,

Lucas, (. An Essay on Waters, Dart1. 8vo. Tondon, 1756,
Purchased.

Liitken, . Antikritiske Bemewrkninger i Anledning af Kampe-
Dovendyr-Slegten Colodon.  &vo. Copenhagen, 1886,
“ydddeer, R. Deseription of three Speeies of Secdidotherinvm.  8vo.
TLondon, 1886,
The Fossil Vertebrata of India. 8vo, Calcutta, 1887,

Malet, H. P. TIncidents in the Biography of Dust.  &vo. Tondon,
1887, Presented by W. 8. Dallas, Lxq., F.L.S,

Mareov, J. B. A List of the Mesozoic and Cenozoje Types in the
collections of the U. 8. Museum. $vo. Washington, 1885 ; and
Supplement, 1886,

Bibliographies of American Naturalists. ITT. Publications
relating to Fossil Invertchrates. Svo. Washington, 1885.

Marsh, O. C. American Jurassic Mammals, 8vo. New Haven,
1887.
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Mediterranean. Instructions Naatiques sur les iles Ioniennes, les

cotes de Urdee et de Turquis, I'Archipel, lo détroit des Durda.

nelles, la Mer do Marmora et le Bosphore. Par A. Frangoise.
8vo., Paris, 1886. Presented by the Dépit de la Marine.

Melnikow, M. Geologische Erforschung des Verbreitungsgobietes
der Phosphorite am Duajester.  8vo,  St. Petersburg, 1385,

. L —_— e )
Meneyhini, G. .GOIU:OLZLéONA: Ferrazzii, Mgh., nuova Stelleride
terziaria del Vicentino. 8vo. Pisa, 1836,

Miall, L. C.  The Geology, Natural History, and Prehistoric Anti-
quities of Craven, in Yorkshire. d4to. Leeds, 18378,  Purchasad.

Miall, L. C., and A. Denny. Studies in Comparative Anatomy.
111 The Structure and Life-history of the Cockroach (FPeri-
plancta ori-ntalis).  An lutroduction to the Study of Inscets.
ovu.  London, 1336.

Minnesota.  Gevloyical awd Natural History Survey 1872-82,
The Geology of Miunesota. Vol i. of the Final Report. By N,
1L Wchetl and W, Upbam.  4to. Minneapolis, 1834,

Thirteenth Annual Report for the year 1884, 8vo.
St. Yaul, 1855,

. Fourteenth Annual Report for the year 1835,  8vo.
St. Paul, 1836,

Morgan, C. Lloyd. Contributions to the Geology of the Avon
Basin,  Svo. DBnstol,

Morse, E. 8. Ancient and Modern Methods of Arrow-Release.
Svo. dalem, 1850,

Morton, G. H. The Carboniferous Limestone and Cefn-y-fedw
Sandstone of Flinwshire. 8vo.  Liverpool, 15336,

Mott, I, T. The Geological History of Charnwood Forest. 8vo.
London, 1830,

Nuthorst, A. . Nouvelles observations sur des traces d’animaux
¢t autres phénomines dorigine purement mdeanigque déerits
comme * Algues Fossiles,” 4to. Stockholm, 13306.

. Om de sundslipode stenarnes forekomst i de kambriska
lagren vid Lugnds. 8vo. Stockholm, 1336.

Om lemningar af Dryus octopetula, L., i kalltuff vid Rangil-
torp niira Vadstena. 8vo. Stockholm, 1856,

Anmiirkningar med anledning af A. Hellands uppsats:
« $venske geologer om indsjéerne.”  8vo. Stockholw, 1857.

. Till fr3gan om de sk3nska dislokationernas dlder. 8vo.
Stockholm, 1587,
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Naumann, E. Die Erscheinungen des Erdmagnotfsmns in illn-(_\.'r
Abhiingigkeit vom Bau der Erdrinde. 8vo.  Stuttgart, 1857,
LPurchased.

3 1 ieolocie

Neumayr, M. FErdgeschichte. Band i. Allgemeine Geologie.
8vo. ILeipzig, 1887, Purchased.

New Caledonia. Tnstruetions Nautiques sur Ia NmEwllv—(?n)léfl()n10
ct ses dépondances par Chambeyron ef Banard. 3¢ ddition,
8vo. Paris, 1886.  Presented by the Dipdat de la Marine,

New Hebrides.  Instructions Nautiques sur les N ouvelles-Hébrides,
les Iles Bunks, Torrcs, et I'Archipel de Santa-Cruz.  Svo.  Paris,
188G, Presented by the Dépot de la Mavine,

New Jersey.  (feological Surviy.  Brachiopoda and Tamellibran-
chiata of the Raritan Clays and Greensand Marls of New Jersey,
by R. P. Whitfield, dto. Trenton, N. J., 1886,

New South Wales.  Australian Museum, Catalogue of the Fehino-
dermata in the Australian Museum, by E. P. Rumsay. Part 1.
Svo. Syduey, 1885.  Presented by the Trustees.

Report of the Trustecs for 1885,  4to. Sydney,

1886.
—_— Descriptive Catalogue (with Notes) of the General
Collection of Minerals in the Australian Museum, by A. F. Ratte.

8vo. Sydney, 1885,  Presented by the T'rustees.

——. Department of Mines. Annual Report for the year 1885,
4to. Sydney, 1886.

Newton, A., and J. W. Clark. The Woodwardian Professor and
the Sedgwick Memorial Museum. &vo. Cambridge, 1887,

Newton, E. T. On the Remains of a (4 igantic Speeies of Bird ((/ns-
tornis Klausseni) from the Lower Focene Beds near Croydon,
4to. London, 1886.

S A Clus§iﬁcuti0n of Animals; being a Synopsis of the Animal
Kingdom, with especial reference to Fossil Forms, 8vo. Lon-
don, 1887.

New York. Geologieal Survey. Natural History of New York.
Palwontology.  Vol. v. Part 1. Lamellibranchiata, II. By
James Hall. Text, 4to, Albany, N. Y., 1855,

) ) . —— Vol.v. Part I. TLamellibranchiat
L &IL Plates. dto. Albany, N. Y. 18550 o | Pranchiata,

——- ~———. Report of the State Geologist (Jume el
year 1882. 4to. Albany, N. Y, 1883{:: (Jmes HHall tor the

—. ——. Reports of the State Goologist (Jame:
years 1883-84. 8vo. Albany, N.’Y., f :84(4?1':’.; * k) for the

Report of the Stato Geologist (James 1Tall), giving
an account of the condition of the work u hie is er g.'v,m”
Svo. Albang, N, ¥ 1o0s pont which he is engaged.
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New York State Mureum of Natural Tistory.  Annual Reports 33
to 38, For 1880 1885, 8vo,  Albany, IRR0-1885.  Presented
by James Hall, Esq., FM.G.S., Stde Ueoloygrst.

New Zealand.  Colonial Museum and Geological Survey Depart-
went.  Handbook of New Zealand, by James Hector,  Jth
cdition, revised.  8vo.  Wellington, 1886, DPresented by the
Agent-Geueral for New Zealand.

DPresented by Dr. James Ilector, C.AL(G.,

F.0LS.

. Indian and Colonial Exhibition, London, 1886.
New Zealand Court. Detailed  Catalogue and  Guide to the
Geological Exhibits.  Svo.  Wellington, 1884,  Presented Ty
the Agent-General for New Zedland.

——.  Dresented by Dr. James Iector,
C.M.G., F.G.S.
. Manual of the New Zealand Coleoptera, by T.
Brown. Pts. 3 & 4. 8vo. Wellington, 1886,

New Zealand Tndustrial Xxhibition 1835, Wellington. The Official
Record, 1885, &vo. Wellington, 1886, Presented by the New
Zeuland Colonial Museum.

New Zealand. Mines Department. Annual Reports of the Inspec-
tors on Inspection of Mines, 1886, 4to. Wellington, 1856.
DPresented by the Hon, Minister of Mines.

Report on the Mining Industry of New Zealand, being
papers laid before Parliament during the Session of 1886, Svo.
Wellington, 1887, Presented by the Hon. Minister of Mines.

——.  Mines Statement, by the Minister of Mines, the Hon. W. T.
M. Larnach, C.M.G. 4to. Wellington, 1886, Presented by the
Hou. Minister of Mines.

——.  Preliminary Report of the Recent Voleanic Eruptions, by
J. Heetor, C.M.G. <4to. Wellington, 1886. Presented by the
Secretary of State for the Colonies.

——.  Preliminary Report on the Reeent Vo}capic Ernp‘gim}s, by
Dr. James Hector, CL.(L, F.G.S.  4to. Wellington, 15336.
—.  Preliminary Report of the Volcanic Eruption ‘of Tarowera
1886, by 8. DPerey Smith.  4to.  Wellington, 1886. Presented
by the Secretary of State for the Colonies.

——.  Report on Goldfields, Classes and Schools of Mines. dto.
Wellington, 1885.  Presented by the Mines Department.

——.  Report on Goldficlds, Roads, Water-races, and other works
in conncction with Mining. 4to. Wellington, 1886, Prescuted
by the Mines Department.
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Norman, M. W. A popular Guide to the Geology of the Isle of
Wight, with a Note on its relation to that of the lsle of Purbeck.

8vo. Ventnor, 1887. Purchased.

Norwegian North-Atlantic Expedition. Norske Nordhavs-Expe-
dition, 1876-78. Presented by the Metcorologiske Institut, Chris-
tiania.

XV. Zoologi. Crustacea IL, ved G. O. Sars. 4to. Chris-
tiunia, 1880,
XVI. Zoologi. Mollusca II., ved H, Fricle. 4to. Chris-
tiunia, 1586.
XYVII. Zoologi. Aleyonida, ved D. C. Daniclssen.  4to.
Christiunia, 1887.

Nowry, C. Gdologie de Jersey. 8vo. Laris, 1886.

Nova Scotia. Department of Mines. Report for the year 1856.
&vo. Halifax, N. N., 1887.

Ellert, D. Sur les Fossiles dévoniens du département de lu
Mayenne. 8vo. DPuris, 1877,

-. Description de deux nouveaux genres de (rinoides du ter-

rain dévonien de la Mayenne.  dvo.  Paris, 1878,
—. Note sur le Caleaire de Suint-Roch, & Changé, prés Laval.
8vo. DQaris, 1850.
——. Crinoides nouveaux du dévonien de la Saithe et de la
Mayenne. 8vo. Paris, 1882,
Notes géologiques sur le département de la Mayenne.  Svo,
Angers,

Note sur le caleaire de Montjean et Chalonnes (Maiue-ct-

Loire). 8&vo. Daris, 1882,

Description de deux neuvelles espiees d’Aeroculic du dévo-

nien inférieur de la Maycenne.  &vo. Paris, 1683,

Note sur les Chonctes dévoniens de 1'Ouest de la France.
8vo. DParis, 1883.

——. Note sur ZTercbratula (Centronelle) Guerangeri.  8vo.
Angers, 1853.

——. Etudes sur quelques Brachiopodes dévoniens.  8vo. Paris,
1884,

——. Etude sur quelques Trilobites du groupe des Proitidee,  &vo.
Angers, 1585.

——. Description de Goldius Gervillei. 8vo. Paris, 1885,

~——.  Description de deux Centronelles du dévonicn inféricur de
Touest de la France. &vo. Daris, 1885,
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&Mert, D. Etude sur quelques fossiles dévonicns de I'ouest de lu
France. 8vo. Paris, 1857.

——. Sur les oscillations qui se sont produites pendant la période
primaire dans le bassin do Laval. 4to. Paris, 1857,

, et — Davoust. Surle dévonien du département de la Sarthe,
gvo. Panis, 1879,

Ondoni, G, Di aleuni insctti fossile del Veneto. &vo. Venice,
1836.

Orpen, C. 8. On Matters Geological.  8vo,  Bloemfontein, Orang
Free State. ~ 0

Orzahul, A.  Estudio eritico y comparativo de las reglas de Descartes
v de Newton respecto al numero de raices de 1.s couaciones nu-
mericas.  Svo.  Buenos Aires, 1536,

Puldéontologic Francaise.  Sdérie 1. Animaux Invertcbrés.

Crétaed.  Livr. 32, Zoophytes par de Frowentel,
1656, Lurchased.

Terrain
ovo.  Paris,

. . . Terrain Jurassique. Livr. 82, Crinoides,
par I'. De Loriol.  Svo.  Luris, 1836, Purchased.

. . . Terrains Tertindres,  Livr. 6-9.  Eocine.
Yehinides.  Tome 1., par G. Cotteau. &vo. Parls, 1356-07.
LPurclased.

—.  Nér. 2. Vigétaux. Terrain Jurassique. Livr. 36-38.
Ephdédrdes ; Spirangides et types Proangiospermigues pur G. de
Suporta.  Svo. Paris, 1on6.  Lurchased.

Penusylvania.  Geological Survey.  Annual Report for 1885, and
Atlas. Svo. Hariisburg, 1850,

Petho, J. Dic tertiiirbildungen des Fehdér-Korgs-Thales zwischen
dem Hegyes-Drovsu- und Pless-Kodru-Gebirge. Svo.  Budapest,
1857,

Phillips, J. A., and H. Bauerman. Elements of Metallurgy. New
edition.  Svo. London, 1857. Presented by L. Bavorman, Lsy.,
VLGS, Je.

Polenus, Joannes. De motu aquee mixto libri duo. 4lo. TPadua,
1717, Lresented by the floyal Society.

Portugal. Commission des travaux Géologiques du Portugal.  Re-
cuell d’étudus paléontologiques sur la faunc crétacique du Portugal.
Vol. i.  Espéces nouvelles ou peu connues par Puul Choftat.
Séric 1. 4to. Lisbon, 1886,

Dostlethwaite, J., and J. G. Goodchild. On some Trilobites from the
Skiddaw Slates, 8vo. Loudon, 1886.
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Prestwich, J. On the agency of Waterin Volcanic Eruptions. 8vo.
London, 1886.

On Underground Temperatures ; with obscrvations on the
conductivity of rocks; on the thermal effects of saturation and
imbibition, and on a special source of heat in Mountain Ranges.
4to. London, 1886,

Queensland. Colonial and Indian Exhibition of 1886. Hm}db.ook
of Queensland Geology by R. L. Jack. 8vo. Brisbane, 1836.

Quenstedt, F. A. Die Ammoniten des schwiibischen Jura. Ilcfte
11-15. Text 8vo. Stuttgart. Atlas, 4to. 1886 & 1887. Pur-
chased.

Quiroga, F. Apuntes de un viaje por el Sfhara occidental. 8vo.
Madrid, 1886.

Rayff, H. Ueber die Gattung Hindia Dunc. 8vo. Bonn, 1886.

Ray Society. The Larvie of the British Butterflies and Moths, by
the late William Buckler. Edited by H. T. Stainton. Vol. ii.
8vo. London, 1887.

Reade, T. M. The Origin of Mountain Ranges, considered expe-
rimentally, structurally, dynamically, and in rclation to their
geological history. 8vo. London, 1886.

Reid, C. Norfolk Amber. 8vo. Norwich, 1886.

~———. On the Flora of the Cromer Forest-bed. 8vo. Norwich,
1886.

Renevier, E.  Rapport sur la marche du Musée Géologique Vaudois
en 1886, 8vo. Lausanne, 1887,

Reyer, E.  Geologie der amerikanischen Eisenlagerstiitten (insbe-
sondere Michigan). 4to. Vieuna, 1837,

Ueber Erstarren. 8vo. Leipzig, 1885.

Lticciardi, L. Sull’ allineamento dei Vuleani Italiani—Sulle rocee
eruttivo sottomarine, subacrec e sottomarine ¢ loro classificazione
in due periodi.—Sul graduale passaggio delle rocco acide alle
rocee basiche.—Sullo sviluppo dell’ acido cloridrico dell’ anidride
solforosa e del iodio dai vulcani. 8vo. Reggio-Emilia,1887.

Rivitre, E. Paléocthnologic. De I’Antiquité de 'Homme dans los
Alpes-Maritimes. Livr, 10-12. 4to. Paris, 1886 & 1887.
Purchased.

Roberts, Mary. The Progress of Creation, considered with reference
to the present condition of the Earth. 8vo. London, 1846.
Presented by W. Whitaker, Esq., F.G.S.

Rohon, J. V., and K. A. v. Zittel. VUeber Ceratodus. 8vo.
Munich, 1886,
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Romé de 1'Tsle, J. B. de. Essai de Cristallographie. 8vo, Paris,
1772, Prosented by the Royal Society.

——.  Cristallographie ou description des formes propres & tous les
corps de rigne mincral. Seconde ¢dition. Vols. i.-ii. Text, 8vo.
Vol. iv. Atlas, 4to.  TParis, 1783,  Presented by the Royal
Soctety.

Romer, F. Die Fossile Fauna der silurischen Diluvial-Geschiebe
von Sadewitz bei Ocls in Nieder-Schlesien. 4to. Breslau, 1861.
Purchased.

Rondot, N. Essai sur les propriétés physiques de la soie. 8vo.
8vo. Paris, 1837. Presented by Thomas Wardle, Esq., F.G.S.

Rosenbusch, H. Mikroskopische Physiographie der Mineralien und
(iesteine.  Zweite Auflage. DBand ii. Abth. 1. 8vo. Stuttgart,
1886. Purchased.

Roth, J. Beitriige zur Petrographie von Korea. 8vo. Berlin,
1886.

Russia. Comité Géologique. Bibliothtque Gdéologique de la Russie,
1885, No. 1, rédigée par S. Nikitin,  8vo.  St. Petersburg, 1886,

. . TIsvestin. 18%6. (Bulletin.) Tome v. Nos. 1-8.
8vo. St. Petersburg, 1886.

. 1s87. Tome vi. Nos. 1-5. 8&vo.

St. Pctersl;urg, 1887.

Mémoires.,  Vol. iii. Nos. 2 & 3. 4to. St. Peters-
burg, 1886,

Rutot, A., et E. Fan den Broeck. Observations nouvelles sur le
Tufeau de Ciply et sur le Crétacé supéricur du Hainault.  8vo.
Lidge, 1536.

Sandberger, F.von. Pupa (Vertigo) parcedentata-Genesii und ihre
Varietiten-Reihe in der Eiszeit und der gegenwiirtigen Periode.
8vo. Wirzburg, 1887.

Ucber cinen neuen Pelekypoden aus dem nassauischen Un-
terdevon. 8vo. Stuttgart, 1837.

Bemerkungen iiber einige Heliceen im Bernstein der preus-
sischen Kiiste. 8vo. Danzig, 1857

Saxony. Geologische Landesuntersuchuny des Konigreichs Sachsen.
Erliuterungen zur geologische Specialkarto, Blatt 31, 93, 99, 116,
117, 134, 8vo. Leipzig, 1886.

Schliiter, 0. Archxocyathus im russischem Silur? 8vo. Berlin,
1887,

Schmidt, 0. The Mammalia in their relation to Primeval Times.
8vo. London, 1885. Purchased.
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Schumann, J. Geologische Wanderungen durch Altpreussen. 8vo.
Konigsberg, 1869,  Purchased.

Scudder, 8. 2I. The Cockroach of the Past. 8vo. London, 1886.

Seyuenza, G. 11 Lias inferiore nella Provincia di Messina.  4to.
Naples, 1885,

. Monografia delle Spiriferina dei vari piani del Lias Messinese.
8vo. Rome, 1885.

——. Esume di una sezione naturale ncl Giurassico di Taormina.
8vo. 1830.
11 Lias superiore ncl territorio di Taormina. 8vo. Venice,
1886.

———. Il Retico di Taormina. 8vo. Palermo, 1886.

Sulla nota del Prof. G. Gemmellaro dal titolo: Sugli strati
con Lepteena nel Lias superiore di Sicilie.  8vo.  1830.

Sherborn, C. D., and F. Chapman. On some Microzos from the
London Clay exposed in the Drainage Works, Piccadilly, London,
1885, &vo. London, 1856.

Smythe, G. W.  Views and Deseription of the late Voleanie Island
oft the coast of Sicily. 4to. London, n. d.  Purchused.

South Australia. Colonial and Indian Exhibition, London, 1856,
Bibliography of South Australia, compiled by 1. Gul. 8vo.
Adelaide, 1885,

Notes on Geological Map of Gumeracha and Mount Crawford

Goldficlds, by . . Woodward. 4to. Adelaide, 1586. 1

sented by the Colonial Government.

——.  Presented by the Secretary of State for the
Colonies.

. Report on Geology and Mineralogy of Northern Territory,
by J. E. Tenison Woods. +to. Adclaide, 1886. Presented by
the Secretary of Stute for the Colonics.

——.  Report on the Ulooloo Goldfield. DBy H. Y. L. Brown. 4to.
Adelaide, 1887.  Lresented by the Colonial Government.

Spain.  Comision del mapa Geoliyico de Espaiie. Boletin. Tomo xiii.
Cuaderno 2. 8vo. Madrid, 15856,
Memorias, Descripeion fisica y geoldgica de la
Provincia de Zamora, por G. Puig y Larraz. Svo. Madrid, :

. Descripeion fisica y geoldgica de la Provincia
de Alava, por D. Ramdén Addn de Yarza, Svo. Madrid, 1835.

Spratt, T. A. B. On the Geology of Malta and Gozo. 8vo.
Malta, 1852, Purchased.
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Spurrell, F. C. J. On some Palwxolithic Knapping Tools and Modes
of using them. 8vo. TLondon, 1883.

Palwolithic Implements found in West Kent. 8vo. Lon-
don, 1883.

Early Sites and Embankments on the margins of the Thames
Estuary. 8vo. London, 1885,

A Sketch of the History of the Rivers and Denudation of
West Kent, &.  8vo. Greenwich, 1856,

Stabile. J.  TFossiles des environs du lac de Lugano. 8vo. ILugano,
1861, Purchased.

Steenstrup, J. J. 8. Kjokken-middinger.  8vo.  Copenhagen,
1886.

Steinmann, . Geologischer Fiithrer der Umgegend von Metz.  8vo.
Metz, 1882, Purchased.

Struckmann, €. Die Portland-Bildungen der Umgegend von Han-
nover. 8vo. Berlin, 1887.

Suteliffe, J.  The Geology of the Avon. 8vo. Bristol, 1822,
Purchased.

Svednarl:, E. Nigra ord med anledning af A. E. Tirnehohms ro-
ferat itver Kartbladen ¢ TFurusund” och ¢ Ridmaunss” samt
“Gabbron pi Ridmansi.” 8vo. Stockholm, 18%7.

Switzerland.  Commassion de la Curte Géoloyique de la Suisse.
Beitriige.  Lief. 24.  Centralgebiel der Schweiz enthaiten auf
Blatt xiii., von A. Baltzer, F. J. Kaufmann, €. Mesch, und K.
Mayer-Eymar.  Erster Theil.  Emmen- und Schlierengegenden
nebst Umgebungen bis zur Briinigstrasse und Linie Lungern-
grafenort, von ¥, J. Kaufmann. Text and Atlas. 4to. Berne,
1856,

Symonds, W. S, Old Stones. 8vo. Malvern, 1855. Purchased.

Records of the Rocks. 8vo. London, 1872. Iurchas:d.

Tate, . TPost-Miocene Climate in South Australia. 8vo. Adclaido,
1885,

Supplemental Notes on the Palliobranchs of the Older Ter-
tiary of Australia, and a Description of a new Species of Ihyn-
chonella.  8vo. Adeclaide, 1885.

The Lamellibranchs of the Older Tertiary of Australia.
Part 1. 8vo. Adclaide, 1885.

———. ——. DTart II. 8vo. Adclaide, 1887.

. A Revision of the Recent Lamellibranch and Palliobranch
Mollusca of South Australia. &vo. Adeclaide, 1887.

——. Descriptions of some new Species of South-Australian Matine
and Freshwater Mollusca. 8vo. Adelaide, 1887.
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Teall, J-J. Iluarris. British Petrography. Parts 7-10. 8vo.
Birmingham, 1886.

Tolstoi, L. What I believe. Translated by C. Popoff. 8vo. London,
1885.

Toner, J. M. Address before the Rocky-Mountain Medical Associ-
ation, June 6, 1877, containing some observations on the Geological
Age of the World, the appearance of Animal Life upon the Globe,
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1. On the Sxv1L and DeNtIrioN of a Triassic Sauvriax (Galesaurus
planiceps, Ow.). By Sir Ricoarzp Owrn, K.C.B., F.R.K,,
F.G.8., &e. (Read November 3, 1886.)

[Prare 1.]

1~ the year 1858 it was my good fortune to reecive from Sir George
Grey, K.C".B., Governor of the Cape of Good Hope, a fossil skull from
the Triassic sandstone of the Rhenosterberg, which combined dental
characters, indicated by the sockets and fragments of tecth, most
resembling those of a Carnivorous Mammal, with the unequivocal
cranial structure of a Saurian Replile.

This intercsting evidence of the Vertcbrate life of that geological
period and locality is described and figured in my ¢ Catalogue of the
Fossil Reptilia of South Africa,” dto, 1876, p. 23, pl. xviii. figs. 6-11,
as a specics of an extlinet genus, Galesaurus, and as the type of a
Division of the Class RurriLia, subscquent accessions to which, also
described and figured in the same work, led me, by similar modifica-
tions of the dentition, to group them in a distinet suborder termed
Theriodontia (op. cit. p. 15).

The collection of fossils from the same formation, in the locality
of ¢ Theba-chou,” Basuto Land, subsequently deposited in the Geolo-
gical Department of the Pritish Museum of Natural History, by
Dr. Exton, which, together with the evidence of a mammalian
genus (Tritylodon), included remains of the reptilian gencra Kiste-

Q.J.G. 8. No. 169. B



2 SIR B. OWEN ON A TRIASSIC SAURIAN.

cephalus and Batrachosaurus, has also furnished the subject of the
present paper. .

Characters of the skull and teeth, more or less mutilated in tho
original specimen of Galesaurus, have been brought to light by careful
removal of the adherent matrix from the present fossil, under the
superintendence of my friend Mr. W. Davies, Assistant in the
Department.

Cranial and dental characters, so exposed, are given in the annexed
drawings of the natural size (P. 1.): to one of which (fig. 2)is added,
in outline, the better-preserved occipital region of the typical speci-
men of Galesaurus, now also in the Geological Department.

In both specimens the reptilian naturc of the fossil is exemplified
by the single occipital condyle (figs. 2 & 3, 1) and by the degrec in
which the ex- (2) and supra-occipitals (3) slope forward as they risc
to join the paricto-mastoid elements, 7-s. The restricted propor-
tions of the brain are concurrently excmplified by the parieto-frontal
ridge-like roof and steeply sloping side-walls of the cranial cavity
(fig. 2, 7). The mass of the temporal muscles is indicated by the
wide span, !, of the strong zygomatic arches, the parietal houndaries
of which mect and develop a median crest, to which the frontals, 11,
also contribute a small proportion. No trace of sagittal suture
remains: the chief difference in this part of the cranium from a
mature male of & placental or marsupial Carnivore is the retention
of the evidence of a primordial ‘¢ gullet-tract,” manifested by the
¢ pineal ”” or «“ infundibular ” orifice (fig. 2,:)*. 'The orbits, o, have

a strong uninterrupted bony rim, formed above by the pre- (14) and
post- (12) frontals, which unite suturally and exclude the mid
frontal (figs. 1 & 2, 11); the orbital frame is completed before and
below by the lacrymal, maxillary (21), and malar (26) bones. A
strong, vertically broad clement (s) of the zygomatic arch secms to be
excluded from the orbit by a suturally joined malar and postfrontal ;
the arch bends outward to augment tho space for the temporal
muscle, and broadly joins the mastoid to form the hind wall of the
wide temporal fossa; the muscles so indieated relate to vigorous
working of the canine weapons.

The planc of the orbit slopes forward and from above downward
and outward (figs. 1 & 2, 0, 0). The fronto-nasal sulure runs across,
in a line with the fore border of the orbits. The nasals (15) diverge
anteriorly to form the sides of a single almost terminal outer nostril
(n), which exposes the fore border of o bony septum. Insome other
Triassic Reptiles (Cynosuchus, e. g.) the nostril is single. The pre-
maxillaries complete the nostril.  The palatal region (fig. 3) repeats
the same general characters as in previously described Theriodonts
where it has becn exposed, e. g. in Dicynodon leoniccps (op. cit.
pl. xxvi.), Oudenodon magmus (ib. pl. Ivi.), Oudenodon brevirostris
(4. pl. Iviii.).

The pterygo-maxillary vacuities (fig. 3, y) are large, but relatively

* See ¢ Essays on the Conario-hypophysial Tract, and on the Aspects of the

Body in Vertebrate and Invertebrate Animals’ By Richard Owen, F.R.S. &ec.
8vo, 1883 (Taylor and Francis, Red Lion Court, Fleet Street, London).
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less than in the toothless Triassic species quoted. Their proportions
and periphery are more ncarly repeated by the Crocodiles, among
recont forms, than by any known species of Lizard or Chelonian.
The pterygoids (fig. 3, 21) divide, with the presphenoid, these vacu-
ities from each other; the diverging fore ends of the pterygoids join
the palatal and palato-maxillary boundarics of the posterior nostrils
( paluto-nares).  As in the Triassic Dicynodonts and later Crocodilia,
the palate is toothless.

The mandible is deep and strong; the rami coalesce at the sym-
pbysis; but the sutures between the constituents of the rami are
retained, those, for example, between the dentary (s2), the angular
(a0), and surangular (20) (figs. 1 & 3).

The angle of the jaw is not produced, as in the Crocodile, beyond
the articular clement ; in goneral shape and bony strength the man-
dible of Gulesaurus rescrbles that of & Mammal.

The dentition of the present specimen is in a state of preservation
so much better than in the type Galesaur, as to call for the present
descriplion and illnstr. .ons.

The series of upper molars of that fossil (op. et. pl. xviii. fig. 7)
were restored as to number in pl. xviii. from remains of the inner
cnamel-coating of parts of the crown and of the fangs of teeth of
the upper jaw. The opposing molars of the lower jaw afforded
further indications of molars, and better ones of the canines and
incisors. The laniariform character of the canines, their number,
position, and relative size, clearly indicate th. resemblance of these
teeth to their homologues in the carnivorous Mammalia.

Tn the subjeet of the present paper the entire crown is preserved
in four of the upper molars ; the enamelled portion, or crust, shows
less length and greater breadth than appears in tho above-cited
restoration (1876), in which part of the preserved fang is included
in the restored outline of the crown. Tn the perfeet: molars of the
present specimen (fig. 1) the crown shows less length and greater
breadth than in the previous restoration; it is moderately convex
externally, triangalar, with the basc flanked by a short cusp before
and behind; the corresponding margins of the crown are finely
crenulate, as in the molars of Cynodraco (op. cit. pl. xvil. fig. 6) and
Lycosaurus (pl. xv. fig. 5, op. ¢it.) An cnlarged outline of a perfect
upper molar is now given in P1 1. fig. 4. Tho incisors with longish,
slender, simple-pointed erowns are cight in number in both upper
and lower jaws, four in cach premaxillary opposed or partially
interlocking with the same number in cach mandibular ramus;
they show a slight incroase of size from the first to the fourth.
The canines (fig. 1, ¢, ¢), onc on cach side of both upper and
lower jaws, have the same laniariform shape and size of crown
as in tho original fossil of Galesaurus (loc. cit. pl. xviil. fig. 7, ¢).
A corresponding interspace for reception of the erowns, the mouth
being shut, breaks the dental scrics. In the right maxillary bone
the long, deeply implanted root is exposed ; the corresponding part
of the lower canine is similarly oxposed in the left mandibular

ramus. The sum of these characters is shown in the side of the
B2
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‘skull selected for the profile view in fig. 1, Pl. I. No trace of
- successional teeth, as in ordinary Saurians, has been discovered.

Crocodiles and Alligators, both existing and extinct, have two or
more teeth of canine proportions on each side of both upper and
lower jaws, the largest and most conspicuous being developed from
near the middle of the dental rank*; but these teeth differ in shape
from those of Mammalian Carnivores and Galesaurs, have thicl%er
crowns, subcircular in transverse section, chicfly differing in size
from the smaller teeth before and behind them. A similar character
and disposition of destructive canines is shown by the fossil jaws of
the Oolitic great extinct carnivorous Saurians— Megalosaurus, for
example. In the Triassic Labyrinthodonts the destructive and pre-
hensile laniaries oceupy the foremost end of the dental scries, are
four in number, two on each side, and by position in the lower
jaw would rank as *incisors” rather than canines .

In the poisonous Snakes the canincs, in number and position,
resemble those in the upper jaw of carnivorous Mammals, but are
limited to that locality, and have the well-known modifications of
structure and attachment in purposive relation to the infliction of a
venomous wound .

As a rule the dental series, in existing Lizards, shows tecth of
nearly uniform shape, and either similar in size (sce figs. 1, 2, 3, 4,
pl. Ixvi., © Odontography,’ vol. ii.), or gradually increasing, chiefly
in breadth of crown, from before backwards (figs. 6, 7, loe. eit.).
Morcover the cement-clad roots contract bony union with the jaw-
bones, both upper and lower ; whilst in G'elesaurns the teeth, besides
being distinguished, as in Mammals, by their differential character
as incisors, canines, and molars, are implanted freely in sockets of
due depth, the cold-blooded characters being manifested solely by the
greater number of tecth following the canines, and by the absence
of those developmental and formal distinetions which e¢nable the
naturalist to classify them, in Mammals, as “ premolars” and
¢« molars.”

Here, however, I may remark that some extinct Mammals of the
Oolitic period have retained the carl*r Reptilian character of the,
geologically, older subject of the present communication. I refer to
the excess of number of the molar tecth in Amphitherivm (Brit.
Foss. Mammals, 8vo, 1846, p. 29, fig. 15, p. 44, fig. 16), a character
still retained in the cxisting Australian Myrmecobins.  Galesanrus
also resembles that and other Marsupials§ in the number and
relative size of its upper incisors, while retaining the same number
below.

" One cannot rise from these compurisons without speculating on
the association of the degree or mammalian dental resemblances
manifested by the teeth of the cld Triassic Reptile at the southern

* «Qdontography,” vol. ii. (Atlax). pl. 75 a. figs, 1 & 2.

1 Tom. cit. pl. 63 a. figs. 4 & b.

t Zom. cit. pl. 68. figs. 8, 9, 13.

§ Zom. cit. pl. 98. fig. 1, Thylacinus; fig. 2, Dasyurus; fig. 3, Phascogale ;
fig. 4, Myrnecobius.
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end of Africa with the excoptional incisory and molary characters
of some of the low Australian forms of Mammals still in existence
at the Antipodes.

EXPLANATION OF PLATE I.

Skull of Galesaurus planiceps, Ow.
Fig. 1. Side view.
2. Top view.
3. Base view.
4. Magnified view, outer side, of molar tooth.

(All the figures, save 4, are of the natural size.)

Discussron.

The Prusipent refoerred to the skilful work of the masons in the
British Museum, under the able direction of Mr., William Davies,
and was glad to tind that tho Author’s previous suggestions as to
strueture were fully confirmed.

Mr. Crurrwrrs questioned the Triassic age of the South-African
beds in question. They were in conformable sequenco to beds full
of undoubted Carboniferous fossils.  Might not Galeswnrus rauk as
a Catboniferous Amphibian?

Prof. SurLwy remarked on the admirable deseription of this
speeics which the Author had given, and regretted that he was un-
able to concur in the conclusmns as to its (‘ldHSIh(Altlon He con-
tended that the term Thoriodontia used for this animal and its allies
was based on resemblances of analogy which did not imply affinity,
and that other reptile types had as good a claim {o be termed
Theriodont from resemblances to other mammalian forms of den-
tition, and it would be absurd to institute ordinal groups for them.
1le maintained that the developed tooth in the position of a canine,
in these fossils, was not a character on which an order could be
based. Spencer’s investigation of the organ rescmnbling an eye
which occupies the parictal foramen gave new interest to its pre-
sence in the fossil, but the character was not Therioid.  In the con-
struction of the palate he found no diflerence of plan from the
other Anomodontia. There were differences from Lizards in the
mode of union of the pterygoid hones with the sphenoidul mass ;
but the fossil showed no distinetive type in this region.  1le urged
that the mammalian resemblance noted in the form of the brain-
case was equally delusive ; for although /’rocolophon was far from
being the nearcst ally of Gulesaurus, he thought the resemblance
between them in the fore part of the skull, in the divided narcs
and forms of thé bones, justified him in saying that there was no
more difference belween those genera than differentiated, in another
order, the Chelonian genus Chitra tfrom the Sea-Turtle, Chelone.
Ile therefore considered it unfortunate that an ordinal group,
Theriodontia, should have been instituted for these Anomodonts.

Prof, T. Rurerr Joxns said that the Stormberg beds, in which
the Galesaurus is found, lie somewhere between Paliozoic and
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Mesozoic, and he expressed his doubts as to the Palwozoic fossils
- which were alleged to have been found.

Mr. Lypexxer confirmed the remarks of Prof. Seeley, and ex-
pressed his regret that Sir R. Owen had not described one other
specimen in the British Museum. It would be sufficient to regard
these fossils as constituting a suborder only.

Dr. Woopwarn thought that thanks were due to Dr. Exton, and
remarked on the difficulty of getting specimens from Bloemfontein ;
exchanges of this kind were valuable. He instanced the acquisi-
tion of Tritylodon and fish-remains not previously known. He
differed as to the Carboniferous age of the beds, and considered that
the Trins would represent the extreme of their possible antiquity.

Dr. Branvorp said that he had protested against the term Triassic
on the last occasion when Sir R. Owen had described a mammalian
skull from the Stormberg beds, and he still thought it a matter for
regret that these interesting fossils were definitely assigned to a
particular geological system, although it was notorious that the
evidence of age was far from clear. The speaker pointed out that
some remarkable similaritics in Indian beds, and the asserted pre-
sence in the Stormberg beds of plants common to the Jurassics of
Australia, indicated that the beds from which Qalesaurus was ob-
tained were at least as likely to be Jurassic or even Neocomian as
Triassic.

Mr. Crurrwert referred to the abundance of Carboniferous plants
which might be ohserved at Newecastle and Dundee, in Natal, and
he repeated that the Karoo beds may be scen to overlie these in
sequence on the route from Camden to DPraetoria.

The PrESIDENT regretted that the Author, through illness, was
not able to he present to reply to the eriticisms as to the systematic
position of these forms and the geological age of the beds in which
they occur.
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2. The Cmraces of the Surrork Crac. By R. Lypexker, Esq,,
B.A., F.G.8,, &. (Read November 3, 1886.)

[PuaTe IL.]

Tue fossil Cetacea of the Suffolk Crag have already formed the
subject of several memoirs and papers, although mno complete
treatise has as yet appeared on the whole group. Of the more
important memoirs the earlicst is one by the late Prof. Henslow,
which appeared in the Society’s ¢ Proceedings’ for 1843%*, and con-
tains a description by Prof. Sir R. Owen of four specimens of the
tympanics of the Balwnide. In Sir R. Owen’s ¢ History of British
Fossil Mammals and Birds’ (1846) these specimens are again de-
seribed, and the genus Balenodon is founded on the evidence of an
imperfect tooth. In 1864 Prof. E. Ray Lankester + published a
paper on Crag fossils containing a notico of some delphinoid remains ;
while in another memoir, which appeared during the same year
in the Society’s ¢ Journal "%, Prof. Huxley deseribed the rostrum of
one of the Ziphioids under the new gencric title of Belemnoziphius.
In 1870, Sir R. Owen contributed a monograph of the Ziphioids to
the Palmontographical Society ; and in the latter part of the same
year Prof. Lankester § published the description of a rostrum be-
longing to tho same group. Finally, in 1834, Prof. Flower, in part 2
of the ¢ Catalogue of tho Vertebrata in the Muscum of the Royal
College of Surgceons,” provisionally referred a considerable number of
tympanics of Balwnidee to the four species determined by Sir R.
Owen, without entering into the question of the correctness of the
generic determination. T'wo specimens were, however, regarded
as distinct from all these four species: one of these was referred to
Balena and the other to Balwnoptera. Some incidental references to
Crag Cetacea occur in the works of foreign palacontologists, which
need not be definitely quoted.

In the course of proparing the ¢ Catalogue of the Fossil Mammalia
in tho British Museum,” I have been led not only to examine every
specimen of the remains of Crag Cetacca contained in that collection,
but have also examined the collections of the Museum of the Royal
College of Surgeons, of the Museum of Practical Geology, and of
the Ipswich Museum ; and I have also paid a visit to the Brusscls
Museum in order to compare the unrivalled collection of Pliocene
Cetacea contained in that institution with the English specimens |l

* Proc. Gool. Soe. vol. iv. pp. 283-286.

t+ Ann. & Mag. Nat. Hist. ser. 3, vol. xiv. p. 356.

1 Quart. Journ. Geol. Soec. vol. xx. p. 388.

§ Jbid. vol. xxvi. p. 502.

|| I desire to express my obligations to the Director-Geeneral of the Geolo-
gical Survey, and Mr. E. T, Newton, of the Museum of Practical Geolog, to
Dr. 3. B. Taylor, of the Ipswich Museum, and to the Director and M. I, Dollo
of the Brussels Museum, for their courtesy in placing the collections under
their charge at my disposal, as well as for the opportunity of borrowing some
of the most important specimens.
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As the result of these extensive comparisons, I have been able not
only to add a considerable number of species to the British fauna, but
to make several important cmendations in regard to nomenclature,
and also as to the affinitics of certain forms which have hitherto been
but very improperly known; and I have accordingly thonght it
advisable (with the permission of the Director and the Keeper of the
Geological Department of the British Museum) to bring these results
in a collective form under the Society’s notice. I think I may be
congratulated that I have not found it necessary {0 make any new
species.

Before proceeding to the descriptive part of the paper it may be
advisable to state that my own observations fully confirm the con-
clusions arrived at by Prof. Lankester, as to the essentially Diestian
affinities of the Knglish Crag Cetacca. Tn the Coralline Crag the
specimens are usually met with in an unrolled condition ; and
although the remains found in the bone-bed at the base of the Red
Crag are much rolled and water-worn, yet specimens belonging to
the same species are found occasionally in the upper portions of
that deposit, in a more or less uninjured condition, whioh clearly
proves that such species were inhabitants of the Pliocene sea during
tho deposition of the Red Crag. With these introductory remarks
the consideration of the fossils themselves may be undertaken *,

Balenide~—Commencing with the Balienine scetion of the family,
it appears to me to be advisable to include in the genus Baliena
both Balenotus and Balwnwla of Van Beneden, as these forms scem
to be nothing more than primitive Right Whales, in which the
anchylosis of the cervical vertebree had not attained the full develop-
ment characteristic of the existing forms. Of the four tympanics
described by Sir R. Owen in the fourth volume of the Socicty’s
¢ Proceedings,” and in the ¢ British Fossil Mammals and Birds,” under
this generic dosignation, the only one that really belongs to Balena
is B. affinis. The type-tympanic is not of very large size, but there
are specimens in the British Musenm (e. g. No. 46681) corresponding
in form which indicato.a species fully as large as, and apparently
closely allied to, the Greenland Whule : there are similar specimens
in the Brussols Museum which have been referred to B. prtmigenia,
Van Beneden (a reference which, if correct, wonld indicate that the
latter name is a synonym of B3, affinis), but which differ from typical
tympanics of that specics. The tympanic of B. affinisis characterized
by its elongated shape and flat anterior surface,’its nearly straight
inferior border, which is approximately parallel with thé superior
border of the inner wall, the height of the inner wall at the Eusta~
chian part of the aperture, the produced antero-inferior angle, and
the slight thickening of the involucrum .

In addition to this type of tympanic the Red Crag contains nu-
merous cxamples of the tympanies of other large Whales, which in
their convex inferior border, absence of a produced antero-inferior

* As the references to the nomenclafure will be given in the British Museum

Catalogue, it will be unnccessary o quote them in this paper.
1 The reflected superior portion of the inner wall.
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angle, and the comparative lowness of the Eustachian portion of the
aperture agree with the existing Whales of the southern and tem-
perate oceans (B. biscayensis and B. australis). Very great variation
in respect of certain details is found in this type of tympanic, the
difference between extreme examples being so great that if we had
only a few specimens to deal with, it would be nccessary to refer
them to more than one species; but in a large series it is found
that these variations apparcutly pass imperceptibly into one another,
and all the forms are therefore provisionally referred to one species,
which is B. primigenic of Van Beneden. In the typical form of
tympanic ¥, which we may call varicty A, the innor wall is very
high, its superior border obliqjue, the flattening of the anterior sur-
face extending nearly or quite down to the border, the involucrum
considerably thickened, and the inferior border somewhat angulated.
Thero is a very pertect immature tympanic of this specimen in the
British Museum (No. 46686), which was identified several years
ago by Prof. Van Beneden, and there arc others in the Muscum of
Practical Geology, and in the Tpswich Muscum, and one fine example
in the Museum of the College of Surzeons (No. 2831). By the
courtesy of Mr. Colehester, of Tpswich, T figure (woodeut, fig. 1) a

Fig. 1.—Balena primigenia, Fun Beneden, var. A, The imperfect
right tympanic ; from the Red Crag,  Half nat. size.

specimen of u right tympanic of this type, which has not been
subjected to rolling. In this specimen (of which a cast has heen
taken by Mr. Colchester’s permission for the British Museum) the
obliquity of the superior border of the inner wall is only moderate.
In the form which may be called varicty B, of which there is a
very fine example in the Muscum of Practical (icology (Pl 11. figs.
1, 1a), the obliquity of the superior border of the inmer wall is
excessively devcloped, although most of the other characters are

* See Van Beneden, Ann. Mus. R. Hist. Nat. Belg. vol. iv. pt. 2, pl. xix. figs.
1 -4 and 9-12.
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similar to those of the type form. This very remarkable type of
tympanic presents an approximation to the still more remarkable
tympanic of the genus Neobalena, the resemblance being 8o decided
a8 to indicate the probability of there having been a gonetic connec-
tion between the two forms. The form which I note as variety C
is represented by a tympanic in the British Museum (No. 46685),
which, while agreeing in muany respects with the type-form, is
distinguished by its extreme lateral compression and the total
absence of any thickening of the involucrum.

The last varicty, which we may term D, is characterized by
the lowness of the inner wall, the parallclism of its superior border
to the long axis of the bonc, the slight downward extent of the
flattening of the anterior surface, and the absencc of any distinct
angulation of the inferior border. There is a fine example of this
form in the British Museum (P II. figs. 2, 2a), and a smaller one
in the Muscum of Practical Geology. It is not always casy to dis-
tinguish between some of the smaller tympanics of this type and
those of B, insignis ; but those of the latter arc usually more inflated,
thicker inferiorly, and with a distinet angulation of the inferior
border. Tympanics agreeing with those of B. (Balenotus) insignis
and B. (Bolwnula) balienopsis, Van Beneden, oceur in the Red Crag ;
and the British Muscum possesses an atlas vertebra (No. M. 3542)
from the Coralline Crag rcferred by Professor Van Beneden to the
latter specics. Both these Whales are of small size, but B3, balen-
opsis is the smaller of the two. Drof. Van Bencden mentions
certain structural differcnces by which the tympanics of these two
species can be distinguished; but 1 confess that I was unable to
satisfy mysclf of the validity of such distinctions from an exami-
nation of the type specimens in the Brussels Muscum: in naming
the Crag speeimens, I have been forced to content myself with
referring the smaller ones to B. balanopsis, and the larger to B. in-
signis ; and it is difficult, in the case of some immature specimens,
to say whether they may not belong to young individuals of the
larger specics. There is o very beautiful cxample of the right tym-
panic of the former specics, which wa obtained from the Red Crag
of Woodbridge, preserved in the Ipswich Muscum. ™The tympanic
of B. insignis frequently exhibits a flattening of the inferior surface
which recalls the structure obtaining in the following section.

In the Balaenopterine section, which is characterized by the absence
of anchylosis of the cervical vertebrws and the more inflated and
rounded tympanie, in which the Eustachian channel is usually well
defined, it may be observed that a very large nnmbor of genera and
species have been founded by Prof. Van Beneden on the evidence
of remains from the Antwerp Crag. Somec of theso forms have not
yet been figured, and their names are thercfore little better than
MS. ones; while in those which have been fully described it appears
to me that some of the generic divisions arc unnccessary, and I
cannot help thinking that in certain instances some of the forms to
which specific names have been applied are not improbably only
individual or sexual variations ; but as it is impossible to prove this,
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I cannot but adopt such species*. In regard, however, to the
names applied to two of these species, it is necessary to replace
those given by Prof. Van Beneden by the earlier Owenian ones.
It may be added that the great number of species in this section
renders the specific determination of detached vertebree in many
instances a matter of great difficulty and uncertainty ; and it may
also be mentioned that owing to the more fragile nature of the
outer wall of the tympanic in the Rorquals, fairly perfect specimens
of thesc bones are much less common in the Red Crag than in the
case of the Right Whales.

In the genus Megaptera (in which the tympanic is more inflated
and its involucrum more pear-shaped than in Balenoptera) we may,
I think, certainly include the genus Burtinopsis of Van Bencden,
which has been described as intermediate between Megaptera and
Balwnoptera, although the tympanics figured by Van Beneden + are
undistinguishable in structure from those of Meyaptera boops. To
Meguptera affinis, Van Beneden, I provisionally refer an immature
right tympanie (1. 11. figs. 4, 4 «) from the Coralline Crag, which
is preserved in the Museum of Practical Geology, and in its blunted
anterior extremity agrees very eclosely with the larger example
figured by Van Beneden in the Anm. Mus. R. Ilist. Nat. Belg.
vol. vii. pt. 3, pl. xliii. figs. 1, 2.

A left periotic, from the Red Crag, in the British Museum (No.
39020), from the narrow and elongated form of the portion containing
the semicircular canals, evidently belongs to the present genus (as
distinet from Balenoptera and Cetotherium) 5 and as it is apparently
adult, and much smaller than the corresponding bone of M. affinis
figured by Van Beneden in the Anun. Mus. R. Hist. Nat. Belg.
vol. vii. pt. 3, pl xlii. fig. 4, and is apparently too large for M.
( Burtinopsis) minute, Van Bencden, the probability is that it belongs
to the somewhat larger M. (Buritinopsis) sunilis, Van Beneden.
"The small M. minuta is represented by anearly perfect left tympanio
(PL IL. figs. 5, 5 a) from the Coralline ('rag, which is preserved in
the Ipswich Muscum, and agrees exactly with the tympanic figured
by Van Beneden, op. eit. pl. xcvii. figs. 9-11, under the namo of
Burtinopsis. Except by its smaller size, the English specimen can
scarcely be distinguished from the tympanic of the existing M. boops.

To the genus Balimoptera belongs the so-called Baliena definita,
Owen, of which there is a fairly perfect tympanie in tho Ipswich
Museum (PL 1I. figs. 3, 3 ¢). This specimen agrees cxactly with
the imperfeet type tympanic (of which a cast is preserved in the
Muscum of the College of Surgcons §); and as it differs from the
corresponding bone of B. Guropi, Van Beneden, by its larger size, its

* In many instances it does not appear to me by any means certain that the
vertebra belong to the sane specicsas the tympanies, and it is therefore advisable
to regard the latter as the types of such species.

t Ann. Mus. R. Hist. Nat. Belg. vol. vii. pt. 8, pls. Ixxxix. & xevii. The
recent tympanie figured in pl. Ixxxix. figs. 15, 16, under the namne of Balenoptera
antarctica, certainly belongs to Meqgaptera boops, and might have been drawn

from a specimen in the British Museumn (No. 2.76.16.18).
1 Nos. 2805 and 2832 in the same collection belong to this specivs.
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_greater inflection, greater height of the inner wall, smaller depth of
the Eustachian notch, sharper posterior angle, and more gibbous in-
volucrum, there is little doubt of its specific distinctness, a.qd every
probability of its being identical with the so-called B. Sibbaldina, Van
Beneden, of which the tympanic has been hitherto unknown. This
is confirmed by a very finc late cervical vertebra from the Red Crag
in the Ipswich Museum, which corresponds exactly with the type
specimens of the latter form in the Brussels Museum. -The rather
smaller B. Goropi, Van Beneden ¥, is represented by an imperfect
tympanic from the Red Crag, in the British Muscum (No. 39016),
and probably by some vertchra in the same collection.  Of the still
smaller B. borealina, Van Beneden, there is an imperfect tympanic
(of which the British Muscum has a cast) in the Ipswich Museum,
from the Red Crag, as well as two similar specimens in the British
Museum (Nos. 3907-8). The next form is that named by Owen
Balena emurginata (with which B. ¢ibbosa, Owen, appears to be
identical 1), which is represented by several tympanics in the Muscum
of the College of Surgeons$, and by one in the British Museum
(No. 39016 «); these specimens are absolutely undistinguishable
from the tympanics found in the Antwerp Crag, which Van Beneden
has named Balenoptera rostratella, a name which must give place
to the carlier one applied by Owen, so that the speeies must be
known as Balenoptera emarginata.  With regard to the genus
Plesiocetus of Van Beneden, I think it advisable to adopt Brandt’s
view of including it in his genus Cetotherivm, with which etero-
cetus §, Van Bencden, may also apparently be grouped.  The
tympanic is readily distingnished from that of Baleenoptera by its
anteriorly pointed form, the triangular shape of the ronghened
inferior surface, and the less flattened involuerum.  To C. Drialionti
(Van Beneden) I refer an imperfect axis-vertebra from the Red
Crag, in the British Muscum (No. 46734); while the smaller €.
dubium (Van Beneden)is represented by two imperfeet tympanies in
the Muscum of the College of Surgeons (Nos. 2852, A and B)j, and
probably by some perioties in the British Muscum (e. ¢. No. 30261).
Some vertebra in the latter collection robably belong either to this
species or to C. Burtini (Van Bieneden) ; while others which belong
either to the latter or to . Jtupschi (Van Beneden) I have
provisionally referred to the last-named species.  The still smaller
C. brevifrons (Van Beneden §) is represented by an axis-vertebra
in the British, and another in the Ipswich Muscum, while it is not

¥ Syn. B. muscnloides, Van Beneden ; the reasons for adopting the former

name will be given in the Cat. Foss. Mamm. Brit. Mus. pt. v.

+ The form of the involuerum on which Owen distinguished this second
species alters with age.

1 Nos. 2822-2825. Some of the other speeimens included under the same
head are distinct.

§ This is really not more than a M8, name.

|| These numbers do not appear in the published  Catalogue,’ but have been
entered in MS. by Dr. Garson in the Museun copy.

o Syn. Heterocetus brevifrons.  The type specimens are not figured, and I
lﬁwe identified the English examples by comparison with those in the Brussels

useum.
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improbable that a small tympanic in the latter collection may also
belong to this species. A tympanic from the Red Crag, in the Museum
of Practical Geology (represented by a cast in the British Museam),
indicates the occurrence of Herpetocetus scaldiensis, Van Beneden, in

" this country, and No. 2816 * in the Museum of the College of Sur-
geonsis a second example. The tympanicof this genus (whichexhibits
some affinity in the structure of the mandible with the Physeteride)
is readily recognized by its egg-like shape, the small and sharply
defined involucrum, and the filling-up of the anterior portion of the
cavity by osseous matter.

Physeteride.—In the Physeteride the periotict (which, as in the
other families of the Odontoeti, is not anchylosed to the tympanic)
articulates anteriorly by a smooth facet (¢, PL IL fig. 6) with the
tympanic, and posteriorly is broad and has a distinct median longi-
tudinal ridge (b) on the same face for articulation with the free
border of the latter bone. The genus Kueetus, Du Bus, which
appears to be allied in dental characters to Physcter, is represented

Fig. 2.—FKucetus amblyodon, D Bus.  The left periotic ; from the
Red Cray.  Two thirds nat. size.  British Museum (No.
27854, Letters as in Plate 11.

in nearly all Crag collections by many teeth, which belong to the
type species K. amblyodon ; the cement is of great thickness, the
dentine-core fusiform, and the osteodentine nodular. I provisionally
refer to this species + a large left periotic in the British Museum
(woodeut, tig. 2), which in the partial production of its posterior
extremity more nearly resembles the periotic of Hyperoodon than

* Entered in the Catalogue under the head of Balena definita.

t While the tympanie is the most characteristic bone in the Balenide. the
periotic (which is more commonly preserved in the fossil condition) is the one
affording the best generic characters in the Physeteride and Delphinide.

1 On account of its large size and the circumstance that teeth of Fucefus are
much commoner than those of Bulenodon.
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that of Physeter, and thus, if rightly referred, confirms the generic
distinctness of the present form from the latter. The small Homo-
cetus Villerst, Du Bus, is, T believe, ropresented by a tooth from the
Red Crag, in the British Museum (No. 4996G6), and not improbably
by other teeth in the Ipswich Museum.

I now come to the genus Bulanodon, Owen, which was founded
upon an imperfecs tooth, whose affinitics have given rise to much
discussion *. In describing the type specimen, Owen regarded it as
a segment of a complete tooth, and described the central axis as
dentine, and the outer coat as cement; but a comparison with teeth
in the Brusscls Museum, to which Du Bus applicd the name of
Scaldicetns Carret, has shown that the cement has entirely dis-
appeared, and that the axis is really the ossified pulp-cavity, and
the outer coat the dentine. Tho English specimen is specifically
jdentical with the Belgian ones, and the nmame Balenodon must
therefore supersedo Scaldicetus. The complete teeth of the genus
have their crowns tipped with enamel.  Of the allied but smaller
genus [’hysodon T, Gervais, there are teeth in the British Museum
from the Red Crag corresponding to those of P. grundis (Du Bus),
while one imperfeel tooth (No. 44109) may not improbably belong
to P. fusiformis (Du Bus). The genus Hoplocetus comprehends
other Physcteroids with enamel-tipped teeth, which are characterized
by the excessive thickness of their cement and the presence of a
constriction at the basc of the crown. Certain worn (and pro-
bably derived) tecth from the Red Crag in the British Muscum and
other colleetions appear to indicate the occurrence of the Miocene
H. crassidens, Gervais, while others may be roferred to the Diestian
. borgchoutensis, Gervais, and others, again (more doubtfully), to
1J. enrvidens of the same epoch.

In the Ziphiine subfamily J7ypcroodon is represented by a very
perfeet righi periotic from the Red Crag in tho Ipswich Muscum
(PLI1. fig. 6). This specimen, which has the accessory ossicle (¢) still
attached, cannot be distinguished from the corresponding bone of
the existing /1. rosiratus, and evidently indicates the existence cither
of that or of a closely allied form in the I'liocenc ; the occurrence of
cervical vertcbre of a member of this genus in the Antwerp Crag has
been recorded by Prof. Van Beneden f. The genus Choneziphius,
which appears to be in some respects intermediate between Hyper-
oodon and Mesoplodon, and differs from the latter by the mnon-
ossificution of the supravomerine cartilage, is represented by the
typical C. planirostris (Cuv.). The so-called Ziphius planus, Owen,
also belongs to the same genus, but the type specimen of that species
is not sufficiently perfect to determine whether Choneziphius Packardi,
Lankester (which is of rather later date), is really entitled to speeific
distinction. 1 refer to this genus a left perioti~ (11.I1. fig. 7) from
the Red Crag, preserved in the Muscum of Practical Geology, which

* Gervais identified Ralenodon with Hoplocetus, while Van Beneden and
Lankester thougat it might be a Sgualodon.

t 8yn. Paleodelpkis, Du Bus.

$ Bull. Ac. R. Belg. sér. 2, vol. x. p. 407 (1860).
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is intermediate between the corresponding bone of Hiyperoodon and
that of Mesoplodon, and accords well in relative size with tho
present genus. This bone (in which the accessory ossicle(c) is absent)
is nearer to that of Mesoplodon than to Hyperoodon, but approaches
the latter in the shortness of the posterior extremity, the large size
of the cavity for the accessory ossicle, and the great development of
the longitudinal ridge (b) on the tympanic aspect of this portion ;
the anterior articular facet («) for the tympanic is also less concave
than in Mesoplodon. The latter genus may be taken to include both
Belemnoziphius of Huxley and those Crag specios placed by Owen in
Ziphins which do not belong to Choneziphius. With regard to specics,
the identity of Owen's Z. medilineatus with Dioplodon Decani,
Gervais, of tho Antwerp Crag, has been shown by the latter writor:
and as my own observations in the Brussels Muscum fully confirm
the view expressed by Du Bus as to the identity of the latter with
Ziphius longirostris, Cuvier (the locality of the type specimens of
which is unknown), I think we can have no hesitation in adopting
the name of Mesoplodon longirostris for this species, which agrees
in size with the cxisting M. australis. A left periotic (PL IL. fig. 8)
belonging either to this or one of the equal-sized species, is prescrved
in the Jermyn-Street Muscum, and is almost undistinguishable from
the corresponding hone of M. australis; the accessory ossicle on
the postertor portion of the tympanic aspect is absent in the fossil.
The characteristic features of the periotic of Mesoplodon are the
production and pointed extremity of the posterior portion, the com-
paratively small vertical height of the longitudinal articular ridge
on the tympanie aspeet of the same, the small size and oval shape
of the accessory ossicle, and the deep transverse concavity of the
anterior articular facet for the tympanic. The other described Crag
species are M. tenuzrostris (Owen), M. ¢ibbus (Owon), M. anyustus
(Owen), M. angulatus (Owen), and M. compressus * (Huxley); and
to these may perhaps be added a form of which there is a rostrum
in tho Ipswich Muscum to which the MS. namc of M. Floweri has
been applied by Mr. Canham +.

Nqualodontidee.—The Crag Squalodon, of which there are scveral
molar teeth in the Ipswich Muscum, may in all probability, as Prof.
Lankester suggests, be identified with the large 8. antwerpiensis,
Van Beneden.

Delphinide.—The periotie of this family (PL IT fig. 11) is distin-
gqxshed by the grooving of the anterior facet («) for articulation
“with the tympanic, and the narrowness of the posterior tympanie
surface, on which the ridge for articulation with the free border of
the tympanic is ill-defined and situated close to onc edge. The
occurrence in the Red Crag of an Orea considerably smaller than
the existing O. gladiator is indicated by a right periotic (PL 1I. fig. 9)
in the Muscum of Practical Geology, and by an unworn and very
perfect tooth (PL IL. fig. 10) collected by Dr.J. E. Taylor and preserved

* DBelemnoziphius com; ; i i ith Zivhius come
pressus. Omen, P pressus, Huxley, appears identical with Zipkius com

t See Flower, Cat. Vert. Mus. R. Coll. Surg. pt. 2, p. 562, No. 2915 (1884).
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in the Ipswich Museum. The periotic agrees very closely in structure
with a specimen of the corresponding bone of 0. gladiator in the
Museum of the College of Surgeons, and accords in relative size with
the tooth. As I am unable to distinguish the latter from the teeth of
the small Orca citoniensis, Capellini*, from the Pliocenc of Italy, I am
disposed to refer the English form to that specics. The next form for
consideration is that to which Prof.T.ankester t applied the name Del-
phinus uncidens (the generic term being used in the Linnean sense),
with which D. orcoides of the same author may be united, since the
larger teeth to which the latter nume was applied are merely the
hinder ones of the same species. Nome contusion occurs in the
description of the larger tecth, since they arc stated to agree in
size with those of Pseudorea and Orca ¥, whercas they really corre-
spond in this and other respects with those of Globicephalus, to which
genus they may be referred.  The evidence for this reference does
not, however, depend solely upon the fecth, since tliere is in the
British Museum a very beautiful associated left periotic and tym-
pauic from the Coralline Crag (the former bone being represented in
PL 1I. fig. 11), which agrce preciscly in size with the corresponding
bones of G. melus, and only present slight strnetural differences of
specific value. Rolled periotics and tympanies of {his type aro of
extremely common occurrence in the Red Crag, an example of the
former being represented in pl. viil. figs. 2, 3 of Prof. Lankester's
memoir. To render the foregoing evidence absolutely conelusive, the
British Museum possesses a lumbar vertebra (No. 28271) from the
Red Crag which is undistinguishable from the corresponding hone
of G. melas. There are several less perfeet vertebrie of the samo
type in the latter collection, while some ununamed verlebre in-the
Brussels Muscum apparently indicate the occurrence of the same
species in the Antwerp Crag.  The Lust form T have 1o notice is one
indicated by numerous periotics and tympanies in the British Museum
and other collections, which indicate a Dolphin agreeing in size with
the existing Lagenorhynchus acutus ; 1 have not, however, been able
to detcrmine the genus of this type, which may include more than
one species, and may be identical with one or hoth of two Belgian
species to which Prof. Van Beneden has applied the name of Del-
phinus Wasii and D. Delunnoyi (the generie term being used in a
wide sense). The specimens in the Brussels Muscum do not, however,
include any examples of the periotie, so that I could not institute
any comparison between the Belgian and the Knglish specimens.
I may conclude this paper with a list of the well-authenticated §
specics of Cetacea occurring in the Red and Coralline Crag, those
species of which the identification is doubtful being indicated by a

query.

* Mem. Ac. Sci. Ist. Bologna, ser. 4, vol. iv. p. 670 (1883),

+ Ann. & Mag. Nat. Hist. ser. 3, vol. xiv. p. 356 (1864).

1 Mentioned as species of Delphkinus in Prof. Lankester’s memoir.

§ I omit a few forms which have been erroneously recorded from the Crag
or of which the description is too vague to admit of identification.
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BaLzNIDE.

Balena affinis, Owen.

primigenia, Van Beneden.
insignis (Van Beneden).
balenopsis (Van Beneden).
Megaptere affinis, Van Beneden.

? similis (Van Beneden).

manute (Van Beneden).
Balanoptera definita (Owen).

Goropi, Van Beneden.

bor.ulina, Van Benceden.
emarginate (Owen).

Cetotherivin Brialmonts (Van Beneden).
dubivm (Van Beneden).

? Hupschi (Van Beneden).
brevifrons (Van Beneden).
Herpetocetus scaldiensis, Van Beneden.

POoyYSETERIDZE,

Kucetus amblyodon, Du Bus.
Homocotus Villerst, Du Bus.
Balienodon physaloides, Owen.
Lhysodon yrandis (Du Bus).

? fusiformas (Du Bus).
Hoplocetus crassidens, Gervais,
borgehoutensis, Gervais,

? curvidens, Gorvais,
Hyperoodon, sp.

Choneziphius planirostris (Cuvier).
- planus (Owen).

Puckardi, Tankester.
Mesoplodon longirostres (Cuvier).
-—— tenwirostris (Owen).

—— yibbus (Owen).

anyustus (Owen).

—— ungulatus (Owen).

—— compressus (Huxleoy).
—— Floweri, Canham, MS.

SQUALODONTID &.

Squalodon antwerpicnsis, Van Beneden.

DerrrINID .

Orea citoniensis, Capellini.
Globivephulus uncidens (Lankester).
Delphinoid, gen. non det.

Q. J. G. 8. No. 169. ]
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EXPLANATION OF PLATE II.

Figs. 1, la. Balena primigenia, Van Beneden, var. B. The imperfect right
tympanic; from the Red Crag. Museum of Practical Geology.
2, 2a. Dalena primigenic, Van Beneden, var. D. The imperfect right
tympanic; from the Red Orag. British Museura (No. 43399).
3, 3a. Balenoptera definite (Owen). The imperfect left tympanie; from
the Red Crag. Ipswich Museum.
4, 4a. Megaptera aﬂgm (Van Beneden).  The imperfect immature right
tympanic; from the Coralline Crag. Muscum of Practical Geology.
3, ba. Megaptere minuta (Van Beneden). The imperfect left tympanic ;
from the Coralline Crag. Ipswich Muscun.
6. Hyperoodon, sp. The right peviotic; from the Red Crag. Ipswich
Museum.
7. Choncziphius planirostris (Cuv.). Theleft periotic ; from the Red Crag.
Museum of Practical Geology.
8. Mesoplodun (? longirostris |[Cuv.|). The left periotic; from the Red
Crag. Muscum of Practical Geology.
9. Orca citoniensis, Capellini. The right periotic; from the Red Crag.
Museum of Practical Geology.
10. Ditto. A tooth; from the Red Crag.  Ipswich Museum.
11. Globicephalus wncidens (Lank.).  The lefi periotic ; from the Coralline
Crag. British Museum (No. 36657).

Figs. 1, 2, 3, one half, figs. 4, H, two thirds, figs. 6, 7, 8,9, 10, 11, nat. size.
All the tympanics are viewed {rom the inmer and inferior, and the periotics fromn
the tympanic aspect. @, anterior articular facet for tympanic; &, posterior
articular ridge for tympanic; ¢, accessory ossicle, or hollow for the same;
d, e, / mark the homology of the ridges and hollows in the different boues;
@, the capsule containing the semicirculur canals.

DiscussIon.

Mr. NewroN regretted the absence of Prof. Flower. He had
tried to determine somo of the specimens himself, and recognized
how very difficult a task it was. 1lle complimented Mr. Lydckker
on his work. With regard to the fossil Physeteroid tecth, he was
under the impression that there was more cement in them than in
recent teeth. .

Mr. LypEKkER, in reply, said his remark as to the absence of
ccment only referred to the type specimen of Bulenodon.
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3. Description of a Jaw of Hvorusrivm, from the Prrocese of
Inpra. By R. Lypexxer, Esq., B.A, F.G.S., &e. (Read No-
vember 3, 1886.)

I am again indobted to Col. J. W. Watson, the Political Resident
in Kattiawar, for an interesting addition to our knowledge of the .
Siwalik fauna of Perim Island, on the western coast of India. The
specimen in question (which Col. Watson has presented to the British
Muscum) is a portion of the loft maxilla, with the three true molars,
of a species of Hyotherium, which is apparently distinet from any
named form. The fragment, of which an oral view is given in the
accompanying woodeut, has been slightly water-worn, but not to
such an oxtent as to damage it materially; the first molar has the
dentine of the summits of the columns exposed by attirition, while
the third molar is scarcely atfected by such action. The tecth carry

Hyotherium perimense.  Luart of (he left mawcdla ;o from  the
Siwaliks of Perim Island.  (Nat. size.) (British Muscum.
No. M. 3501.)

m. |, m. 2. n. J.

the usual four main columus, with accessory columns on the inner
side of the median longitudinal cleft, and have a well-marked and
crenulated cingulum on the inner and fore-and-afi surfuces. The
crowns of the first and second molars are squared and rather broader
than long, while that of the third tooth has its postero-internal
angle produced and its outer border sloping towards the median linc.

The specimen may without doubt be rvefcrred to the genus
Hyotheriwn, in the sense in which (following the lead of the late
Prof. Peters) I have employed that term in the ¢Catalogue of the
Fossil Mammalia in the British Muscum ’ ¥, and we may accordingly
proceced to compare it with the nmamed Furopean T and Asiatic

* Part ii. pp. 263-258 (1885).

t A partial synonymy of the more important Buropean species is given in
the work cited. 1t has been subsequently stated by Dr. Max Schlosser that
Charopotamus steinheimensis, Fraas, is the same us H. Semmeringt.

c2
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species of that genus, since its distinctness from the American
forms may be taken for granted. Before, however, making this
comparison, it is necessary to obscrvo that 1 have alrcady described
and figured* a fragment of the mandible of a Hyotherium from
Perim Island + containing the second truc molar, which, from the
great rolative width of the tooth, 1 considered might probably
indicate a new spocies. Since the tooth of that specimen agrees
precisely in relative size with the corresponding molar of the jaw
under consideration, it may be safely regarded as belonging to the
same specics,

With regard to the Kuropean specics the present form is distin-
guished from H. typum % (ranging from the Quercy phosphorites to
the Middle Miocene of Georgensmiind) not only by its superior size
but by the production of the postero-internal angle of the third
uppor true molar. Confining these comparisons to the larger species
like H. Waterhousei and H. Swuuneriivyi, it will be found that the
present form agrees with the first-named species § in size, but is
distinguished by the relatively wider tecth, the presence of four
distinct columns on m. 3, the greater development of the accessory
columns, and the absence of an inner cingulum to the upper true
molars.  With regard to H. Swmmeringi || the upper molars of our
specimen are rather smaller than the tecth of that species figured
by Peters in tho¢ Denkschr. k. Ak. Wiss. Wien,’ vol. xxix. pl. 1. fig. 1,
but are otherwise very similar, m. 3 of the Periin jaw agreeing
very closcly with the specimen represented in fig. 3 of the same
plate. The upper teeth appear, however, rather wider than those
of I. Seemmeringi, and the lower molar is decidedly wider. This
difference, coupled with the improbability of a species which died
out in Europe after the Middle Miocene boing identical with an
Indian Pliocene form, renders it probable that the present form
is distinct from I, Senumeringt, although it is certainly allied.

The only species from India to which a distinct name has been
assigned is I/, sindiense %[, which occurs in the Lowoer Siwaliks of
Sind. The typical specimens of that species indicate an animal
equal in size to the largest race of L/ Swimmeringi, and apparently
so closcly allicd that it is very ditlicult to find any distinetive
charactors from the check-teeth on which the species is founded.
‘With these typical specimens are found other teeth in regard to
which it is uncertain whether they belong to small individuals of
the same or to a distinet species ; the associated lower teeth (which
may belong to both the larger and smaller forms) are of a much
narrower type than the lower molar from DPerim. 'The type

* ¢ Palmontologia Indica’ (Mem. Geol. Surv. Ind.), ser. 10, vol. iii. p. 97,
pl. xii. fig. 5.

+ The specimoen was reported to be from Perimn 1sland, and its mineral con-
dition indicates that this is certainly correct.

1 Byn. H. Meissnerd.

§ See Filhol. ¢ Ann. Sci. Géol.” vol. xi. art. 1, pl, vi. (1880).

i| Syn. Paleockarus major, Pomel.

€ « Palmontologia Indica,” op. cit. pp. 95-97, pl. xii.
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maxilla of the Sind species (¢ Pal. Ind.’ op. cit. pl. xii. fig. 6), which
contains the last two molars in a much worn condition, belongs to a
considerably larger animal than tho Perim maxilla, the length of
the two tecth of the former being 1-45 against 1:29 in the latter;
the talon of m. 3 in the former is also broader and the external
cingulum less developed. The smaller Sind upper teeth agree in
size with those of the Perim jaw.

If, then, we agree to confine the name H. sindiense to the larger
Sind form, it would appear that the difference in size would be
a specific character in the case of the Perim form ; while if, on the
other hand, we extend the name II. sindicnse to all the Sind speci-
mens, the breadth of the lower teeth would likewise point to the
specific distinctness of the former.

Provisionally, thercfore, regarding the Perim specimens as distinet
from 1. sindiense, the form to which they belong may be named
H. perimense. This species may be defined as equal in size to
H. Waterhousei, but distinguished by its wider molars, in which
respeet it approaches I, Seemmeringi and 11, sindiense, although
differing from the former by the greater width of the lower molars,
and from the latter cither by its inferior size, or by its wider lower
molars, or by both these two characters.

Apart, however, from the minor question of specific distinctness,
the oceurrence of Hyotherium in the Siwaliks of Perim Island in
association with highly specialized ruminants like Bramatherium,
Girvaffa, and Antelopes of modern African types is of very considerable
interest, and is one more instance of that remarkable survival in the
Fast of generic forms long after they had passed away from Europe—
a circumstance which was, T believe, first brought to motice by
Dr. Blanford. 1In Europe the genus first appeared in the Quercy
phosphorites, was exceedingly abundant in the freshwater beds of
Nt. Giérand-le-Puy, and apparently disappeared after the Middle
Miocenc of Sansan and Steinheim.

In India it was apparcntly abundant in the Lower Siwaliks of
Sind, which are certainly not older than the topmost Miocene, and
persisted into the Pliocene of Perim, where, howover, it appears to
have been very rare. The Siwaliks of Perim appear to he probably
intermediate in age between the Lower Siwaliks of Sind and the
typical Upper Siwaliks of the Eastern Himalaya, since while they
contain scveral older forms like finotherium and Mastodon pandi-
onis common to the former, they also contain newer types not
found in those beds. In the Perim beds Hyotheriwm and Sus are
found associated, although the latter is very common and the former
very rare, this association being parallelled by the occurrence of
Hipparion and Fquus in the Eastern Siwaliks.

I will conclude this paper with a few remarks on the affinities of
Hyotherium.  Tn the first place, the strongly-marked brachyodontism
of the genus, the simple structure of the molars, and the circumstance
that the last true molar comes into use at a period when the first
tooth of the same serics is but slightly worn, at once shows the
extremely generalized nature of tho genus. 1n structure the true
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molars are intermediate between those of Chaeropotamus and Sus —
those species in which the molars arc widest'and there is no talon
to m. 3 (H. typum) being ncarest to the former, while those in
which the width of the molars is less and the talon of m.3 woll
developed (H. Waterhousei) come closer to the latter. In certain
examploes referred by Dr. Filhol (op. cit.) to JI. typum there is only
one external column to pm. 4, which thus shows a retention of a
characteristic of Charopotamus. The latter writer has thought that
Hyotherium should not be regarded as the direct ancestor either of
Sus or Dicotyles ; but from the character of its dentition, its wide dis-
tribution, its geological horizon, and the absence of any other known
form which could occupy such a position, I have long had great
doubt as to the correctness of this conclusion, and have expressed
myself to the effect that the genus must have heen at least closely
allied to such ancestral form; and I am now pleased to ohscrve that
Dr. Max Schlosser ¥, of Munich, is of opinion that /{yotherium really
occupies a middle position hetween the modern Sus and Decotyles and
the Upper Locene (Oligocene) Choropotamidee, in the sense in which
the latter term is employed by Prof. Flower and myself+.  Starting
from that family, a linc of evolution may be traced in one direetion
from the type genus to Anthracotherivm, Ilyopotamns, and tho
tetracuspid Selenodonts, while another line may be traced through
Cebochaerus Lo Hyotheriwm, Hippolupus, Dicotyles, Sus, and Phaco-
chaerus.  Dicotyles has attained an excessive specialization in respeet
of the upper premolars (which are as complex as the true molars),
while in Sus the specialization has been more confined to the true
molars; and it is noteworthy that in the specialization of the check-
dentition of the higher species of the Jatter genus, while the premolars
and first and second true molars only gain a moderate increase in
height and complexity, the last true molar becomes enormously
developed posteriorly, and does not come into nse until the first true
molar is almost worn away. This line of specialization culminates
in Phacocharrus, whore all the anterior check-teeth may disappear in
the adult, and to a certain extent is analogous to the peculiar
dental development characteristic of the Prohoscidea.  Those species
of Sus wlich present the greatest specialization in this respect
occur in the later Tertiaries of India and North Africa. the common
living speeies (8. eristatus) of the former country being probably a
descendant of the group which has lost the extreme dental develop-
ment characteristic of the Pliocene species (8. Falconeri) 3. As
examples of species retaining a primitive type of dentition, may be
mentioned Sus andamanensis of the Andamans, Sus barbatus of
Borneo, and the River-hogs (Lotamochwrus) of Africa. At least in
the case of the first-mentioned species the retention of a generalized
character may be attributed to the absenco of competition.

* Morphol. Jahrbuch, vol. xii. pp. 89-92 (1886).

t Dr. Max Schlosser prefers to place Cebocherus in the Suide, and to merge
Chaeropotamus in the Anthracotheriidiv,

1 For the relations of these species see ¢ Palaontologica Indiea,’ ser. 10,
vol. iv. pt. 2 (1886).



MR. R. LYDEKKER ON A JAW OF HYOTHERIUM, 23

Discussion.

Dr. Branrorp described the Island of Perim and the mode of
occurrence of the fossils, and showed that the age of the beds was
but roughly indicated by their rclations to those on the mainland,
and was better dctermined, as had been done by Mr. Lydekker, by
the affinities of the fossils with those in the Sind beds, the age of
which was accurately demonstrated by marine fossils.
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4, On a xEw GeNUS of MADREPORARIA (GLYPHASTRZA), with REMARKS
on the MorrrOLOGY of GLYPHABTRZEA ForBESI, Ed. & H., from the
Terriaries of Maryranp, U.8. By Prof. P. Martiy Duxcaw,
M.B.,, F.R.8, F.G.8., &. (Read December 1, 1886.)

[PraTE II1.]

Maxy years since, the late Dr. 8. P. Woodward drew my attention
to some very fine specimens of Septastrea Forbesi, Ed. & H., in the
British Museum, and lately a well-preserved specimen has been
sent to me from the Philosophical Institution at Scarborough.
There has always been a doubt in my mind regarding the classifi-
catory position of this large branching Tertiary species, and the
examination of the specimen lately sent confirms the impression
that the species differs so much from the Mesozoic Septastracr that
it cannot remain in the same genus, although it must still be placed
in the Goniastrasoid alliance.

The species mentioned in the ¢ Histoire Naturelle des Coral-

liaires ’ by Milne-Edwards and Jules Haime, described by M. de
Fromentel in his ¢ Introduction & I'dtude des Polypiers,” and pub-
lished by myself in the “ Monograph of the British Fossil Corals ™
(Pal. Soc. Lond.), with one exception, have the axial space nearly
or quite open, and the columella is either absent or very rudimentary.
But the species named after the late E. Forbes ¥, 1 find, has the
axial space completely closed, cither by united septal ends with
some additional tissue, or by a columella, which, by uniting with a
number of septal ends and being increased in bulk by a remarkable
dissepimental tissue, forms a very projecting central mass in perfect
and full-grown calices.

The genus Septastrea originated with d'Orbigny in 1849, and
the diagnosis he gave was partly reproduced by Milne-Edwards
and Jules Haime in 1857t. The species described in the first
instance were from the Eocene and Miocene of France and the
supposed Miocene of Maryland. A cc.umella is not noticed in the
descriptions of any of these types, and it is said, in the gencric
diagnosis, to be so definitely absent that the want clearly distin-
guishes Septastrea from Gondastrea, Ed. & H.

The following was the diagnosis published by Milnc-Edwards
and Jules Haime from d’Orbigny :—< Tlie corallum is either in the
shape of a convex mass or is subdendroid. The calices are poly-
gonal, and their margins are united to those of the ngighbouring
calices and ordinarily show an extremely delicate line of scparation.
The septa are large and appear to be formed of perfect laminex,
and the endothecal dissepiments are woll developed. Columella
and pali wanting. Multiplication by fissiparity.”

* M.-Ed. & J. H. Ann. des Sci. Nat. 3¢ sér. t. xii. p. 164 (1850), and Hist.
Nat. des Corall. vol. ii. p. 450. The fossils described were said to be in the collec-
tion of the Geological Survey of England and in the Bonn Museum.

1 Hist. Nat. des Corail. vol. ii. p. 449,
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" The genus was placed by M.-Edwards and J. Haime in the family
Astrecidw, and in a group in which growth took place by means of
fissiparity.

The Mesozoic species described by M. de¢ Fromentel and by myself
enter the gonus thus diagnosed, and the only important modification
which T made in revising the genus was to introduce the necessary
statement that increase took placc by gemmation as well as by
fissiparous division of the corallites®*. But tho genus was included
by me in an alliance, the Goniastreoid, of scveral genera, which is
characterized by the forms having the corallites united by their
walls more or less completely, and without cenenchyma serial
growth not occurring.

A very perfect siliceous specimen of the Maryland species gave the
following characters :—

The specimen is generally perfect in its details and once formed a
portion of a very large branching colony and was undoubtedly a reef-
builder. The fracturo across the stem resembles those which oceur
in large specimens of the genus Madrepora at the present day
during violent storms. The outside of the coral is covered with
calices in a very perfect condition, and the delicate granular orna-
mentation of the septa and of the top of a dome of endotheca which
fills up the axis and calicular fossa is still to be scen. An excellent:
natural scction of the corallites in the axis of the stem has been the
result of fracture. The scction shows that the axial or parent
corallites have undergone some diminution in the bulk of their walls
and septa, and probably this happened during life, for corresponding
absorption is scen in many recent forms. OUn comparing the super-
ficial calices with the scctions of their parent axial corallites, very
considerable differences will be noticed, and it is evident, after
carcful examination of this specimen, that had the section alone been
present, the description of the details presented by it would not
have enabled any palacontologist to give an accurate diagnosis of the
species.  On the other hand, were the structures seen on examining
the superficial ealices to be entirely relied on, mistakes regarding
the nature of the endothecal structures and of the dimensions of the
columella might have been recorded.

Tho lower endothecal dissepiments are rather stout and horizontal,
and are well seen in the axial corallites ; and the upper, which are
numecrous and close near the calices, form perfect oblique or domed
floors between the septa, so as to shut out the interseptal loculi
beneath them from the surface. These uppermost dissepiments come
up to about the same lovel at the hottom of the calice, and reach
up to within a fractional part of a millimetre from the free edges
of the septa and columella (P1. I1I. fig. 7). Hence the septa scom
to rest upon the upper combined dissepiments and to resemble fine
linear growths; two long ones are often, but not invariably, con-
tinuous with the columella and reach across the calice, apparently,
but not truly, as one long septum. The study of the section of n

* « Revision of the Families and Geenera of Madreporaria,” Journ. Linn. Soc.,
Zool. vol. xviii. 1884, p. 103.
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stem explains these appearances, and it is seen that the septa are
really high near the axis, and narrow, and that although some
unite with others at the axial space of a corallite, there are
generally traces, and usually very definite proofs, of the presence of
a trabecular and non-essential columella, it often being reduced to
a mere lamina which is in the path of two opposed large primaries.
The structures at the bottom of the calices resemble a solid mass,
and might be taken to be very large columelle not very unlike those
seen in some rugose corals such as Clisiophyllum and Lonsdalia ; but
the truc conception of the structures may be obtained by studying
the section of the stem and some of the newer calices at the tops
of the ramuscules of the upper part, of the colony. The theca
or wall of onc corallite is in contact with those of ibs neighbours ;
but fusion only occurred here and there, and, indeed, in one place
there are traces of very slightly projecting costze to be scen running
down the outer part of the walls. The union is so decided that
the corallites are, and always were, inseparable, and the position of
junction is traced by broken lines in the natural transverse section
of the axial corallites and by the geometricul grooves at the surface
of the colony.

Gemmation is seen on the united walls of corallites, and the buds
have six septa : it is also observed, in the natural transverse section
produced by the fracture of the stem (fig. 2, ), on the surfuce of the
colony amongst the largest calices and also amongst the more rapidly
grown calices at the extremity of the stunted branches. Fissiparity
is exceptional, but occurs.

The crossing of the calices, so gencrally but not universally, by
what appears to he a long thin septum, which consists of two
opposite primaries united at the axis, with or without a columella,
is very striking in appcarance, and it is diffienlt to understand how
it or the filling-up of the axial spaces could have escaped the
notice of Milne-Edwards and Jules Haime; for the structures are
perfcetly evident in their type, which is now in the British Museum.
The granulation of the edges of the septa and columella and even
of the top of the dissepiments is most distinet and is as characteristic
as the linear grooves which separate, in such a geometrical manner,
adjacent calices. ;

The colonies of this species attained a considerable size, and their
shapc was very variable. The type of Milne-Kdwards and Jules
Haime, now in the national collection in the British Muscum, is as
large as a man’s hand and wrist, has a more or less cylindrical
lower stem, which cnlarges upwards, and is, as it were, compressed,
the surface being irrcgularly swollen in places and smooth else-
where. There are terminal, subramose, blunt-ended branchlets, and
gibbositics resembling nascent branches. In another colony the
shape isncarly cylindrical, and there arc ill-defined gibbous swellings
on it; the size is less than that of the other. A third specimen in
the British Museum is a part of a very large colony which has lost
its branchlets and much of its main mass. The shape is like that of
a thick slice of bread, tall, narrow, and wide. Two of the surfaces
are large and broad and nearly flat, and a third or cdge-surface
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is long and narrow, and marked by the roots of several branchlets
which have been fractured from the main mass, their axial corallites
being scen in transverse scetion. The height is 140 millim. ; the
breadth is rather greater than the height ; and the thickness is from
34 to 52 millim.

In Milne-Edwards and Jules Haime's rendering of d’Orbigny’s
generic definition of Septastrea the words * multiplication by fissi-
parity ?” occur. The note of interrogation is not repeated in their
own description of the genus in the ¢ Ilistoire Naturelle des
Coralliaires.”  Fissiparity occurs cvidently enough in the Mesozoie
species without a columclla and with an open axial space. It is a
fact, however, that there is not a single instance of progressing
fission in any calice of the type described by the French authors,
which is in the British Muscum. There are no calices with a figure-
of-cight shape, and in none are there small and new septa starting
from the sides of the long septum-like structure which crosses the
perfect and full-grown calices. 1t is quite a mistake to state that
this striking featurc has to do with fissiparity. In the specimen
belonging to the Scarhorough Philosophical Society’s Museum there
is some crowding of the calices at the base of one of the branchlets,
and the intercorallite walls there are thins there is no superficial
groove, and the appearance of the septa resembles that of some
recent types which are undergoing fissiparity and in which the
division is accompanicd by very rvapid growth (PL ITL. fig. 3).
But it is nevertheless true that these appearances may be the résult
of irregular corallite-growth under the influence of pressure from
crowding.

The instances of fissiparity are exceptional; but the process
existed, for there is a fair example in the fractured surface of the
stem of the specimen first examined (fig. 2), but not in Milne-
Edwards’s type 1 and there is a very remarkable and suggestive in-
stance in the smallest of the specimens in the British Museum (figs. 4
and 4'). A section was cul at a slight depth, parallel with the surtaee,
s0 that scctions of corallites were made at a little distance from the
calices above. It was evident, on counting the calices and the
sectioned corallites, that the former were more numerous than the
others, and the reason was because one of the scetioned corallites
was divided by fission (fiz. 4). The commencement of the process
can be traced, and a nipping-in is to be seen with considerable con-
fusion of the septa.  The long lamina crosses the corallite at right
angles to the commeneine fission, and that is not what would have
been seen had it been a factor in the-process.  On examining the
free surface of tho colony corrcsponding to the sectioned corallite,
two calices are noted which have an incomplete wall between them ;
morcover a septum will be observed passing from one calico to the
other (fig. 4). These calices are separated from their neighbours
by well-developed walls. It appeurs that the growth of the
dividing corallite was rapid.

The number of the calices with the long lamina (that is to say,
perfect calices) varies in different parts of the colony; and if square
patches are separated and the number of calices of all kinds on them
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be counted, it will be found that in some with 55 calices 35 have
the long lamina and 10 have an indistinct septal arrangement, while
the rest have no long structure crossing the calicular fossa. In a
patch with 75 calices of many shapes and sizes there are 55 with
the elongate structure. The orientation of the lamina differs even
in neighbouring calices.

The septa are bilamellar, and the evidence of a very irregular and
narrow interlamellar space is apparent, sometimes superficially, and
invariably in microscopie sections of corallites near the calices.

A perfeet, full-grown calice has the two opposite primary septa
united at the axis by means of a narrow discontinuous columella,
which is ornamented in the same manner as the septa, but which, in
some instauces, has a raised edge (figs. 3, 6, 9, and 10), or they
may unite by their inner ends and close partly the axial space with or
without the assistance of thickening or of any extra growth (figs. 12,
13, and 14). In buds the columella may be distinet, and there are
tho usual six primaries (fig. 2, d). In large immature calices the
six primary scpta may converge and unite with a small columella or,
what appears to be the more common case, they do not unite. The
ends elongate or twist (fig. 16) and, with the disscpimental tissue,
close the axial space. It is this closure, ecither by a columella
which sections prove to be occasionally discontinnous and always
non-essential in its method of growth, or by united septal ends,
or by twisting and elongation of the septal ends, assisted by the
tabula-like upper dissepimental structures, that forms the main
distinction between the new genus and Septastrea.

The endotheca is variable in amount, and whilst it is close and
thin in some corallites, or parts of corallites, it is distant and stout
in others. In some cases the horizontal stout platforms are fairly
regular; but, as a rule, although the dissepiments completely close
the interseptal loculi and act as tabulm, they lack the regularity of
those endothecal structures. Thin dissepiments often close the
wholo of the interseptal loculi at indefinitely placed intervals in the
height of the corallites, and as completely as any tabule (fig. 6). The
uppermost dissepiments are those which close in the calicular fossa
and reach up close to the free edge of the septa. There are no deep
interseptal spaces in the form, and the dissepiments moreover come
close to the top of the axis, and, by joining with the septal ends and
the intermediate structure (when it exists), help to close the axial
gpace and to form a columella. The upper surface of the dissepi-
ments at the bottom of the calices is ornamoented with sparsely
placed granules, and this very exceptional ornamentation is not seen
on the lower dissepiments, having been absorbed during growth.
The dissepiments are often very close near to the calices, and the
visible one at the bottom of the fossa is close above several othors,
which seem to have followed the same lines of curvature. It is this
festooning of the dissepiments which, when scen in a vertical section
of the colony, adds to the old-fashioned appearance of the more
or less tumid mass at the base of the calicular fossa (figs. 7 and 8).
Probably it was the very tabulate appearance of the endotheca of
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" the fossil which Lonsdale examined that induced him to name it
Columnaria, and the intercalicular groove doubtless intensificd the
importance of the internal arrangement in his mind. Septastraa
has no such dissepimental structures.

The necessity of introducing a new genus is obvious, for the presence
of the structures closing the axial space, and the characters of the
dissepiments near and at the bottom of the calice, are of great phy-
siological importance. In Septastrea proper the mesenteries would
have had abundance of support on the sides of the septa, and the
viscoral cavity would have been prolonged into the axial space ; but
in the form under consideration there is barely any room for inter-
septal structures, and the nodule in the axial space would limit the
downward extension of the visceral cavity. 1t is very interesting to
notice a columellar structure in this Tertiary reef-builder which is
somewhat similar to the axial arrangement in Lonrsdalic and Clisio-
phylluan.  But the laminate columellay of those Palwozoic forms are
essential and largely developed, and those of the new form are
comparatively insignificant : but there is the same crowding of
dissepiments closc to the axial spuce and the same apparent extension
of a long primary septum.

The following is the diagnosis of the new genus :-- -

Soction MADREPORARIA APOROSA.
Family Asrrmipa; alliance Goniustraoida.
Genus GLYPHASIRZEA, gen. nov.

Colony large, subramose; corallites prismatic, more or less
perfectly united by their walls and having a discontinuous line of
separation between them ; calices polygonal and shallow, having
polygonal lincar grooves between them, and the axial space closed ;
septa uncqual, minutely serrate or granulate at the free edge, some
narrow within and long; columella small, parietal, lamellur, or
ribbou-shaped, uniting opposite primaries, or several septa sometimes
absent, und then primary septa unite at the axiul space; endotheea
well developed, often simulating tabulwe; dissepiments ncar the
calice extending upwards close to tho free edges of the septa and
columella, closing the interseptal loculi and forming with the septa
and columclla a dome-shaped mass which projects and fills up the
bottom of the calicular fossa; pali absent; increased by gemwation
from the walls between the calices, and rarcly by fissiparity.
Guyruastraza Founusi, Kd. & H., sp. ; amended.

Colony large, with a stout stem terminating in gibhous prominences,
resembling aborted branchlets; calices numerous, crowded, irregular
in sizo and shape, hexagonal, pentagonal, and cven square in outline,
shallow, with broad flattish margins scparated by straight linear
shallow grooves, which form polygonal shapes around cach calice ;
sopta broad at the margin, reaching the linear groove, subequal at
the wall and granular there. There are threc perfect cycles of septa
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and, rarely, some members of a fourth. In the first instance the
primaries and secondaries reach the axis, and the tertiarics do not
project much from the wall. Commonly, in full-grown calices,
two long slender opposite primaries unite with the columella so as to
cross the calice, having the appearance of one very long septum;
in other calices the columeclla unites several septal ends, and the
appearance just noticed docs not oceur ; or opposite primaries may
unite without a columella. The inner parts of the septa are slender,
often wavy, and their granular free part is very low, on uccount of
the occurrence of dissepiments ; upper dissepiments free and gra-
nular, uniting with the septa and columella to form a convex mass at
the bottom of the calice.

Fissiparity rare, and when gemnation oceurs the buds have six
primaries ; height many inches; breadth of the stem 28 to 32 or
more millim. ; breadth of calices from 145 to 6 millim.; depth 1-5
to 3 millim.

Locality. Maryland Tertiary deposits.

The only notice which T can tind in any American publication of
Septastreea Forbesi, Xd. & H., now Glyphastraa Forbest, 1id. & H.,
sp., 18 in the © Check-list of the Invertebrale Fossils of North
America,” by Meek, Smithsonian Miscellancous Coll. vol. viii, 1834,
«Tert. Syst. Miocene Kpoch.”  But there is nothing more than the
name and the locality of Maryland mentioned. The form does not
appear to have been figured anywhere.

Lycll was the first geologist who introduced the corals of Virginia
and Maryland to the notice of seience, and Lonsdale studied the
forms. Lyell’s communication is in the fourth volume of the Pro-
ceedings of this Society, p. 547 (1845), and Quart. Journ. Geol. Soe.
vol. i, 1345, p. 413, Amongst other corals Lyell collected from
Virginia a compound, ramose, eylindrical, lobed or massive and
expanded species, which Lonsdale, in a paper in the same volume
(p. 497), deseribed as Columnaria (?) searadiata. He figured the
form and gave a magnified view of a calice.

T do not think that Edwards and Haime had the opportunity of
studying Lonsdale’s type, otherwiso they would not have placed 1t in
such a remote genus as Astrangin. 1t appears, after studying
Lonsdale’s careful doscription, that Meck is correct in placing the so-
called Coluwnnaria in the genus Septustraa, us understood by Milne-
Edwards and his school, although Lonsdale stated that he could not
find proofs of fissiparity on tho surface of the corallum. The mag-
nified view of the calice given by Lonsdale shows a smull columella
and the stout parts of the primary and secondary septa near the
margin : morcover he figures and mentions a groove which bounds
the calices ; but there is union shown between some of the tertiary
septa and the secondaries which does not occur in the calices of the
other specics. Morcover the open condition of the interseptal
spaces of the immature calices of Lonsdale's species is not scen in
@. Forbesi ; nevertheless the alliunce of the species is very close.
It appears to me that Lonsdale’s species must stand as Glyphastraa
sewradiata, Lonsd., sp. The type of Lonsdale’s species is not in the
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collection of the Geological Society. Thero is, however, a much
weathered spccimen of Septastrew Forbesi, Bd. & H.,= Glyphastrea
Forbest, with the name of Dr. Koch upon the tablet as that of the
collector. The specimen is a very instructive one, and it shows how
weathering may destroy all those structures which characterize a
speeics. There is only one calice in the rather large colony which
indicates that there was once a small columella, and the intercalicular
groove is almost destroyed in every part of the coral. The edges of
the neighbouring corallites arc often sharp from removal of the inside
of tho calices. The study of this specimen proves how thoroughly
palcontologists may be deceived by describing indifferent specimens.,

EXPLANATION OF PLATE 111.

Fig. 1. The colony of Glyphastrea Forbesi, in outline ; nat. sizo.

2. Part of the fractured stem, magnified. «a, corallite undergoing fissi-
purity; @, a part dividing from @ b, corallite undergoing fission ;
¢, corallite with a confused septal arrangement; d, » bud with six
primaries, a secondary septum, and a columella; e, corallite showing
a columella; f, corallite commencing fission (compare the part
nearest the axis of the stem with «’, in which the process has been
completed).

3. Three weathered corallites, magnified, taken close below the position
of the calices; fission in progress in two, and the columella visible
in the third.

4. Sections of corallites, one undergoing fission, magnified. Specimen in
the British Museuwm.

4'. Two calices corresponding to the fissiparous corallite of fig. 4, magnitied.

5. Some calices, magnified.

. Section of a corallite showing complete endotheca and a ring-shaped

columella, magnified.  Specimen in the Dritish Muscum.

7. Longitudinal section of a corallite showing close successive endothecal
dissepiments below that which closes the calice inferiorly, maguified.
British Museum specimen.

8. A similar section showing successive layers of endotheca in relation to a
columella, maguified. ~ British Museum specimen.

9. Part of a longitudinal scetion of & corallite showing a discontinuous
columella, magnified.  British Muscum.

10. The central superficial nodule of a columella, magnified.  British
Museum.

11. The position of the ribbon-shaped part of the columella, placed between
the inner ends of two oppusile primary septa, magnilied ; more or
less dingrammatic.

12, Primary septa joining at their inner ends, magnified ; diagram.

13, 14. Junction of septa accompanied by more ov less columellar strue-
ture in 14 ; a section magnified.  Specimen in British Museum.

15. View of septa and columella from above, magnificd.  British Museum.

. Twisted septal ends forming a false columella, magnified.

ol

Discussron.

Dr. Hixpe remarked on the interest attaching to the specimens.
He inquired if one of the specimens on the table belonging to the
Society was not the type of M.-Edwards and Haime. He thought
the prolongation of the septa across the calico indicated merely
a tendency to fissiparity, and was not a generic character. He was
not sure if there was a columella distinct from this prolongation,
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which was only well seen in a few calices. He asked if a section
of the coral had been made, as this would show whether there is
Teally a columella or not.

Mr. Ermrrioern said there had been several specimens of Sept-
astrea Forbesi at the British Museum, and they were identical
with those on the table. The septa are waved, and they anastomose
more than was shown by Dr. Duncan’s figures. The speaker then
proceeded to point out some of the other minute characters of the
genus Septastrea, and cspecially showed that the junction of the
septa at the commencement of fissiparity was very difficult to recog-
nize, but, if scen, was unmistakable,

Dr. Duncan, in reply, said the type of M.-Edwards and Haime
had been in the Muscum of the Geological Survey, and had been
sent to the British Museum, consoquently he could not lay it on the
table. He showed that there was a distinetion to be made betwoen
the columells and any prolongation of the septu at the commence-
ment of fissiparity, and that this could be recognized in the fractured
part of the specimen.
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5. On the OcCcURRENCE of SpEcIES of the GENUs DriPHYPHYLLUM,
Lonsdale, in the Lower CaRBONIFERoUS StRATA of ScOTLAND,
with @ DescrIPTION of some NEW Sprcres and NoTices of
Varreries, By Jamms Twomson, Esq., F.G.8., &c. (Read

March 24, 1886.)
[PraTes IV. & V.]

(Abridged.)

TrE object of this communication is to offer evidence in favour of
the recognition of the genus Diphyplylium, which was defined many
years since by Lonsdale, and which has not heen definitely accepted
by any palecontologist, with the exception of M*Coy. It is proposed
to give a slight history of the genus and species, and then to notify
the occurrence of all the speeies with varieties in somewhat remark-
able deposits in the Lower Carboniferous series of Scotland, and to
describe two new species and a variety of one of them,

The facts now brought forward clearly prove the truth of
Lonsdale’s diagnosis of the genus, which enters the family Cyatho-
phyllidie of the Rugosa, and also necossitate the introduction into
the generic diagnosis of the words ¢ increase by gemmation and by
fissiparity.”

The genus Diphyplyllum was defined by Lonsdale in Murchison,
Keyserling, and De Verncuil’s ¢ Geology of Russia and the Urals’
(appendix, p. 622), and the type of the species 1. concininum, Lonsd.,
is in the colloction of the Geological Society of London. The defi-
nition was as follows :— A stony lamelliferous polypidom ; lamelle
exceeding 12, biplated ; branched, branches dichotomous; internal
structure, triarcal—1, central area intersected by flat, convex, or
irregular diaphragms, no persistent axis; 2, intcrmediate area tra-
versed vertically by lamellie, interspaces crossed obliquely or down-
wards by cxtensions of the diaphragms and subordinate plates; 3,
outer area traversed by lateral extensions of lamellee, interspaces
crossed by arched or vesicular lamin inclined upwards and outwards ;
stems not uniformly thickened by external secretions, but oceasionally
united when in juxtaposition.” In explanation Lonsdale notices
_that acicular points arise from the upper surface of the diaphragms
(tabulee), and sometimes are continuous through the diaphragms
above for a short distance, but there is no persistence of this strue-
ture so as to form a columella. The corallites are in ramified masses.

Diplyplyllum  concinnum, Lousd., is defined as follows in the
above-mentioned work, p. 624, pl. A. fig. 4 :—* Stems cylindrical,
nearly smooth; crossed externally by close, fine, waved lines, and
stronger, unequal, distant bands ; lamellee numerous, variable ; inner
surface of plates furrowed strongly upwards and outwards; central
area, diaphragms flat, convex or irregular ; intermediate area, prin-
cipal lamellie exceeding 30, more or less waved ; intermediate very
unequal : interstitial prolongations of diaphragms inclined sharply
downwards, accessory plates nearly horizontal ; outer area, lamellw

Q. J. G. 8, No. 169. D
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variable in strength and range, interstitial plates largely vesicular :
terminal cup deep, lined by edges of the lamelle, no central boss.”
Relative proportions of areas not constant. Diameter of corallites 4
to 4+5 lines. :

Localities. Carboniferous limestone, Kamensk, Siberian side of
the Oural, and Bristol, England.

M:Coy found species of the genus and recognized the increase by
fission or fissiparity ; he published his definitions in Ann. & Mag.
Nat. Hist. ser. 2, vol. iii., and subsequently in his ¢ Palicozoic Fossils
of Great Britain, p. 88 (1855). Diplyplyllum latiseptatum and
D. gracile were therc added to the English coral-fauna.

M:Coy notices how rare dichotomous branching is amongst the
Cyathophyllidie, und that this form of increase distinguishes Diphy-
phyllun from Cyathoplylivan. He states that there is no axis, and
that the corallites are biareal, the large central area being occupied
by a strong simple transverse diaphragm, deflected at the cir-
cumference, surrounded by a narrow, outer vesicular arca. Outer
wall thick, radiating lamelle numerous, not reaching the centre. In
D. latiseptatwin there are 28 primary septa and 28 smaller ones ;
. gracile, which is a small form, has not one half the septal number
of the other species. There is no doubt that M<Coy thoroughly
understood Lonsdale’s definition, and that his own specific diagnoses
are correct.

From the time when M‘Coy wrote, down to the present day,
nothing but doubt and denial have been associated with the genus so
well distinguished by Lonsdale.  Milne-Edwards and Jules Haime
(Hist. Nat. des Corall. vol. iii. p. -3, T860), considered Lonsdale's
spocies to bo the same as MCoy’s D. latiscplatin, and that the genus
was founded upon specimerns of Lethostrotion in whieh the axis had
boen lost.  They do not meution the fissiparous increase of the coral-
lites at all. Prof. Hall (’al. New York, vol. ii. p. 113) deseribes
Diplophyllun and scparates it from Diplyphyllum, recognizing the
affinities of the genera.

Billings (Cunadian Journ., March 1859) debated the fissiparous
method of increase in Lonsdale’s genus, und yet scparated it from
Lithostrotion on account of the defective axial strueturcs. He,
morcovor, considered Hall's genus to be synonymous with Lonsdale’s,
which it is not. .

De Koninck gives an excellent, history of the genus in his Rech.
sur les Anim. foss. du Terr. Carb. dela Belg. pt. 1, p. 33 (1874). He
shows how Lonsdale separated the genus from Lithostrotion on account
of the abscnce of a columelly, and crilicizes Milne-Edwards and
Jules Haime. He does not, however, admit that fissiparity occurs,
and maintains that the appearance is due to the rapid coalesconce of
young individuals which have been really produced by gemmation.
He agrees in this- respeet with M. Ludwig (Zur Pal. des Ourals,
p. 14, pl. ii. figs. 4, 5, 7). De Koninck, however, considers that
Milnc-Edwards and Jules Haime have admitted the fissiparity, as did,
of course, M‘Coy. He reflects upon the mistakes of D’Orbigny and
De Fromentel in using the generic name given by Lousdale for very
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different corals from those to which he intended to apply it,
namely the fasciculate Lithostrontionts. Neverthcless, M. de
Koninck’s reading of Lonsdale’s definition of Diphyphyllum (op. cit.
p. 33) does not satisfy those who believe in the fissiparity of the
individuals of its species. This is to be regretted, because it is now
shown by the Scottish specimens that Lonsdale was correct; and,
morcover, in order to complicate matters, there are also forms in
the Scottish Carboniferous which agree with De Koninek’s insufficient
generic diagnosis, and which may be termed Lonsdale’s Diphyphylla,
inereasing by gemmation only, and with morc or less united coral-
lites (see the concluding sentence of this communication).

The specimen of Diplyphyllum concinnnm, Tonsd., tigured by Do
Koninck does not show fissiparity : but similar slabs are to be
obtained in the Scottish Lower Carboniferous, and fissiparity is
scen now and then in them, the greater part of the increase being due
to gemmation. De Koninck also considers M<Coy's 1). lateseptatum
to be synonymous with 0. concinnum, the difference being duc to
vigorous growth of tbe first-named coral.

Lindstrom, in his useful index to the generic names of the corals of
Palxcozoic formations (Bihang till k. Svenska Vet.-Akad. Handl
Bd. 8, no. 9, 1883), states that Diplyphyllum, Lonsdale, 1845, has
Eridophyllum, Ed. & H., as a synonym. This is an crror, for Erido-
Plyltum differs very decidedly ; it does not increase by fissiparity
and has rootlets.

The presence of several forms which must come within the genus
Diphyplyllum, Lonsd., in the Lower Carboniferous strata of Scotland
is placed beyond a doubt, and the difficulty is to distinguish species
from varicties. Certainly there are four groups of species and some
varieties ‘which have been collected, and they may be divided as
follows :—

1. Tho D. concinnuwm group, with numerous primary and smaller
septa, not less than from 45 to 60 in number ; endotheca moderate.

2. Large forms with long and shorter septa, ahout 40 in number ;
cndotheca in ‘two distinet circles. A new species, D. eylindricum,
comes in here, with a sccond, D. Blachwoods.

3. Large forms with numerous septa and much cndotheca, filling
largely the interseptal loculi. Here come in D. latiseptatum, M‘Coy,
and two varietics, var. gigantewnm and var. interruptum.

- i Small forms with small corallites with few septa: D. gracile,

‘Coy. '

The following old and new spocies and varicties of the genus
]D{)é/:,g//z//.;:/llz;;n, Lonsd., occur in the Lower Carboniferous of Scot-
and :—

" CONCINNUM, Lonsd. (Pl IV. fig. 1.)

A variety with smaller corallites than the type, and about 44 septa ;
diameter 6 millim. by 8 millim., in the instance of the largest coral-
lites. 'The distribution of the endothcea, tabulie, and acicular points
is ag in the type, and everything is on a smaller scale. The corallites
are tall and wide apart. Gemmation appears to be more frequent

n2
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than fissiparity, and this may occur so that the parent corallite
becomes trilobed in transverse outline, and the fission is double
instead of single. That this is not a junction of buds can be proved
by studying the growth of the septa from the dividing lamine.

Locality. Lower Carboniferous, Scotland. Kirtle Bridge and Black-
ridge, Dumfries.

Var. rorcatom (PL IV. fig. 2). This variety has slightly smaller
septa and wider central space than the type. It does not occur in
dense masses.

Locality. Near Fenwick, Ayrshire and Corrieburn, Dumbarton.

DreryrrYiLUM BrLackwoonr, sp. nov. (Pl IV. fig. 3.)

The corallum is in densc fasciculate masses, with corallites of differ-
ont sizes, cylindrical, tortuous, close or not, rarely in lateral contact.
Epitheca delicate. Diameter 4 to 6 millim. Fossula with a small
primary, often indistinet. Septa 15 to 20, according to the size of
the corallite, with a similar number of smaller ones (30 to 40 in
all), the larger cxtending inwards considerably, but leaving a wide
central space : they are very thin and dolicate near the equally
thin wall, and are stouter and decidedly bilaminate at their junction
with the innermost endothecal ring; they may extend beyond that.
The smaller septa are short, thin near the wall and thicker near the
outer endothecal ring.  Acicular points rarely exist—in one corallite
out of 14. Endothcca stout between the septa and vesicular; the
inner circle of it is oftcn festooned. A vesicular structurc is often
seen near the wall in the interseptal loculi.  Tabule large, horizontal
in the central area and inclined at the cdges towards the underlying
tabula; sometimes bent upwards and then having a relation to the
fissiparity, which is both single and double.

Localities. Auchenmead, Beith, near Fenwick, Ayrshire ; Boghead,
Lesmahagow, Lanarkshire.

Var. aerroxmmarum. (PL 1V. fig. 4.)

This has the *“rods ” very frequently developed.
Locality. Boghead, Lesmahagow, Lanarkshire.

In a coral with closer corallites than the last, and which might
almost be considered to be a variety of it, the septa of the principal
series extend so far inwards, and the cndotheca is so much less like
internal walls, that I consider it to form a new species :—

DIpHYPHYLLUM CYLINDRICUM, 8p. nov. (PL IV. figs. 5, 54.)

Corallum in densc fasciculate masses, corallites tall and cylindrical,
epitheca thin, with narrow growth-rings. Septa few, 18 to 20 large
and as many small, the large passing far in and reducing the
dimensious of the central area and tabulee. The small septa extend
about one fourth of the distance of the others. The vesicular
endotheca is delicate, in two fairly distinct circles in the interloculi,
and some delicate inclined stereoplasm occurs, Fissiparity is
frequent and is of both kinds: gemmation also occurs.
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Locality. Boghead, Lesmahago; Roughwood and Thirdpart, Beith,
Ayrshire.

DipaverYLLUM LATISEPTATUM, M‘Coy. (Pl V. fig. 6.)

This form must now be separated from D. concinnum, for the
specimens show a large corallite with 52 septa in all, longer primary
septa than in D. concinnum, and a vory considerable vesicular
endotheca filling the interseptal loculi, and much more of it than in
the specics determined by Lonsdale. Both kinds of fissiparity are
present.

Localities. Corrieburn, Dumbarton, and Fenwick, Ayrshire.
There are two varieties of this species, var. giganteum (Pl V.
figs. 7 and 8) and var. ¢nterruptum (Pl V. fig. 9).

DrrryPHYLLUM GRACILE, M‘Coy. (PL V., fig. 10.)

This is thc smallest speeies of the genus, and tho Scottish
specimens are fairly undistinguishable from the type. The septal
number is small, and there is fissiparity as well as gemmation to be
observed in the method of increase of the individuals, The corallites
are in tortuous, ascending, and irregular bifurcating masses.

Localities. Cotcastle near Strathaven; Braidwood and Brockley,
Lesmahagow : Roughwood and Cunningham, Bedland Dalry, Ayr-
shire.

List of Scottish Lower Carboniferous Species and Varieties
of Diphyphyllum, Lonsd.

L. Diphyphyllum concinnum, Lonsd., variety.
' var, furcatum.
Blackwoodi, sp. nov., and var. approximatum.

3. cylindricum, sp. nov.
4. latiseptatum, M‘Coy, and vars. giganteuin and interruptin.
5. grucile, M‘Coy.

Some of these forms are found in large masses and environed and
covered by volcanic ash. 1t is not too much to believe that some
of the variability of tho specics may have been produced by the
rather frequent slight changes of cxternal conditions which must
have accompanied the vuleanicity of the Lower Carboniferous age.
Indeed, the voleanic ejectamenta appear to have finally destroyed
the life of the individuals over the area, for the species are not
found in a higher geological horizon.

The examination of the numerous species and varietics of the
genus -established by Lonsdale enables the truth of his description
and diagnosis to be appreciated. His only mistake was an omission;
for when ho stated that the specics increased fissiparously, he did
not also state, what has been shown here, that gemmation also
occurs. The description given of the tabule by Lonsdale is correct,
and so is that of the acicular points sometimes becoming rods which
do not extend for any great height in the centre of the corallum. These
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points rise from the surface of a tabula, and when there are rods
they transfix, as it were, several tabuli. The rods are mre}y seen,
but, by searching, some will be found in a somewhat definite per-
centage of corallites. The triareal nature of the corallites is to be
recognized, but it is a term which has become disused, especially g8
the endotheca only gives characters of second-rate importance as a
rule.

The fissiparity is much better shown in the spceimens herein de-
scribed than it was in those scen by Lonsdale, and there aro three kinds
of the process. In sorue corallites bending in and figure of 8 occurs, as
in the Mesozoic and Recent Corals, and division took place at the nar-
rowing. Butusually a ridge grows across the corallite, and scpta are
formed on cither side, and then the ridge, which, for a timo, has been
partly the wall, separates into two portions. The third method is
singular, for two ridges grow towards the centre of a corallite, and
one reaches the other at right angles ncar the axis, and thus the
appearance of a trilobed budding is prosented ; but it is ovident that
septa only grow from the ridges, and that would not be the case in
buds. After separating, the new corallitcs grew upwards away
from one another. The ridges, which have so much to do with the
two commonest kinds of fissiparity, are the cxtension inwards of
oppositely placed large septa : the inner ends unite and shut off the
two parts of the corallite, and septa grow from the faces looking
towards the new central areas.  In another form it appears as if a
tabula turned up or grow up at its outer edge and stretched across
the corallite at the calice ; it came up to the bottom of the visceral
cavity, and then septa grew from both sides of it and fission occurred.

Fissiparous growth is a very rare phenomenon amongst the Rugose
Corals, and, so far as is known, Diphyphyllun is the only genus
in which it occurs. The alliances of the genus need hardly be
noticed hero, as they have becn discussed by Milne-Edwards and
Jules Haime, and especially hy De Koninck in the work alrcady

uoted.
d The presence in Scotland of a species of a genus which would come
within that which should reccive De Koninek’s . concinnum (non
Lonsdale) has been discovered of late, and it nccessitates the re-
definition and renaming of the Belgian typo, so as to separate it from
the fissiparous form. This new genus will form the subject of a
future communication.

EXPLANATION OF PLATES IV. & V.

Prare IV, .

Fig. 1. Diphyphyllum concinnum, Lonsd., transverse section showing fissiparity.
. —— -——, var. furcatum.
—— Blackwoodi, Thoms., transverse section.
—— ——, var. approximatum, {ransverse section.
d. —— cylindricum, Thoms., transverse section; 5 a, longitudinal section
of corallites,

1 o 0
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Prate V.
Fig. 6. Diphyphyllum latiseptatum, M‘Coy, transverse soction,
7. —— ——, var. gigantenm, transverse section.
8. — ——, , longitudinal section of corallites.
9., —— ———, var. interruptum, transverse section.

10. —— gracile, M‘Coy, transverse section.

Discussiox.

Prof. Duxcan, after drawing attention to Mr. Thomson’s industry,
stated that the communication settled the long-disputed value of
Diphyphyllum, Lonsd. Lonsdale diagnosed the genus from in-
different specimens, and yet clearly established the absence of a
columella and the presence of fissiparity in the forms. Mr. Thom-
son’s beautiful specimens prove that Lonsdale was correct, and
in addition show that there was also gemmation. It is now evident
that the opinions of Milne-Edwards and Jules Haime about the
genus are incorrect. In drawing attention to the different aspeots
of the calices of the Rugosa and of sections made lower down in
the corallites, 'rof. Duncan remarked that Mr. Thomson placed too
great a classificatory value on the endothecal structures, which vary
in the same coral.

Dr. Hixpx: inquired whether the diagrams exhibited related to
distinet species or represented characters drawn from different
species.  Is it the case that both fissiparity and calicular gemmation
occur in the samo species ?

Prof. Duxcan thought the diagrams were intended to be general.

Prof. Rurrrr Jonns expressed himself favourably with regard to
the paper and the specimens.

The Presivent expressed his regret that Mr. Thomson was not
present to reccive the personal congratulations of the masters of
palxontological science upon his interesting communication.
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6. On TerrIARY CHILOSTOMATOUS BRY0ZOA from NEw ZEALAND. By
ArtEUR Wy, Warers, Esq., F.G.8. (Read December 1, 1886.)

[Prares VI-VIIL.]

Ix the following paper the Chilostomata * from three collections are
described, two being kindly lent by Miss Jelly, to whom they had
been sent by a correspondent living in the neighbourhood of Napier.
They are from Petane and Waipukurau, both representing a well-
known horizon, and also some from Waikato + and Trig’s Station,
Tanner’s Run, besides others designated as from the neighbourhood
of Napier.

For the third collection, which is only small, I am indebted to the
kindness of Professor Hutton, who collected the material from the
base of the Shakespeare Clitf, Wanganui. .

Petane, Waipukurau, and Wanganui are known localities in what
is called the Wanganui system, which Tenison-Woods in his ¢ Corals
and Bryozoa of the Neozoic Period in New Zealand ” (Colon. Mus.
and Geol. Survey Dept. 1880), calls “ Upper Miocene,” but which
Professor Hutton more recently (Quart. Journ. Geol. Soc. vol. xli.

1885, p. 194) calls <“ Newer Pliocene.”

The only papers on New-Zealand fossil Bryozoa with which I am
acquainted are those by Tenison-Woods, just mentioned, and one
by Stoliczka, « On the Bryozoa from the Marine Beds of the Wait-
emataschichten of Orakei Bay.” The Waitemata beds belong to the
Pareora system, and are considered by both Woods and Hutton to
be Miocene. :

Of some few the stdte of preservation is very satisfactory, while
with most this is by no means the case; yet it is often surprising
to find how in badly preserved specimens the characters can be
distinetly made out by a detailed cxamination of cell after cell. As
an example, I had examined Lepralic semiluna, var. simplex, for
over an hour before I could tell which was the right way up; but
when at last I got the koy and examined the best-preserved zowcia,
the characters were made out as distinctly as in any fossil that 1
have yet examined.

The gencral appearance depends Jargely upon the conditions of
fossilization, and with most of the fossils now examined is quite
useless for specific separation; but during the last few years we
have been taught how, in the recent forms, we must look almost
entirely to the zocecial characters, and our knowledge of the fossils
must be increased by a study of cach character scparately. 1t will
most materially help the study of the recent Bryozoa when the
descriptions are given of the scparate organs with the organic integu-
ment removed, and this must be done before comparisons are made
with fossils. Through the kindness of Miss Jelly I have been

* The description of the Cyclostomata will shortly follow.
. + This is written “ Whakati,” but T have not been able to find out that there
is guch a place, whereas Bryozoa of this age are known from Waikato Heads.
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enabled to make such direct comparisons with most of the recent
New-Zealand and -Australian Bryozoa, making preparations of the
covers and other parts, and, during the three years that these collec-
tions have been in my hands, have been preparing myself for dealing
with the fossils by studying the recent forms,

There are some people who think it is possible to turn aside from
other work and off-hand decide on the correctness of an author’s
interpretation ; but, cortainly with such a group as the present,
criticism such as every author ought to be glad to receive can only
be of value when the spirit of the work is entered into after pro-
longed examination. On this account it is much to be regretted
that there are so lamentably few workers on fossil Bryozoa, whereas
there are numbers of cntirely new fields, and all the older work
ought now to be revised from our present stand-point in classi-
fication.

The genus Membranipora, which is largcly represented from near
Napier, is not onc of the most useful palmontologically, becanse (1)
the shape of the oral aperture is ncver preserved, but only that of
the opesial aperture, which is of but secondary diagnostic value ; and
(2) in this genus the appearance of the zowela is remarkably modified
by the presence of ovicells, but these arc often wanting both in
recent and fossil specimens. In fact, among the recent forms, the
ovicells are not known in one half of the species, and even in some
of the commonest, such as M. pilosa, they have not yet been found.

It will be scen from a reference to figures 2 and 5, 3 and 6 how
very different the appearance in various parts of the same colony
may bo; and this is by no means confined to the genus Membranipora,
but occurs in numecrous genera, an example of which may be seen
in differont parts of Microporclla clevaie, T.-Woods (seo Quart.
Journ. Geol. Soc. vol. xIi. pl. vii. figs. 6 and 9).

In nearly all the commoner specics with wide geographical range,
such as Microporella ciliata, Cribrilina radiata, Rhynchopora bi-
spinosa, Cellepora coronopus, Cribrilina monoceros, Dorella concinna,
&c., the mode of growth, the thickness, the structure of the shell,
the size and number of spines*, the position of avicularia, and other
characters are known to be liable to great variation, causing the
appearance to be quite different. Yet notwithstanding this wide
range 1n common species, it seems to be overlooked that the same is
likely to be the case in species with which we are less acquainted ;
and the comparisons that I have been obliged to make in studying
the characters of the fossils have convinced me that not only by
those fresh in the ficld, but also by some of our most competent
workers, local varietics, or even specimens, have in many cases
been described as species. 'With the paucity of fossil material, it is
impossible that this can always be avoided, but I would urge the
advisability of more frequently indicating the relationships.

I have never been satisfied as to the scparation of Smittia and
Mucronella ; and although we seem on the right track with regard to

"‘ Thus we have Membranipora Lacroizéi and M. monostachys with and without
spines.
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the classification of the Chilostomata, there are many points which
require modification, and the peristomial characters all seem too
variable to be used for wider classification.

A list of recent New-Zealand Bryozoa has been drawn up by
Professor Hutton (Man. of N. Zealand Moll.,, Col. Mus. & Greol.
Surv. Dept. 1880), and a large number have been described by
Hincks in the ¢ Annals,’ and some by Busk in the ¢Challenger’ Report,
besides which, as already said, I have had the opportunity of ex-
amining a series, and now our knowledge of the Australian and New-
Zealand fauna is being constantly increased by MacGillivray, Hincks,
and other workers, so that, although much remains to be done, we
are now gaining a fair knowledge of the Australian fauna. We
must, however, always remember that in giving the proportion of
any fossil series known living, this can only refer to the state of
knowledge at one time; cven since I commenced writing on the
Australian fossils, dredging has brought to light scveral species at
first indicated as only known fossil, so that the proportions then given
are somewhat changed.

Besides those mentioned in this and previous papers, Microporella
“eoscinopora, var. armula, has becn found near Port Phillip Heads and
Queen’s Cliff.  Porella emendata, Waters, has been described in the
¢ Challenger’ Report (p. 155, pl. xx. fig. 5) as Mucronclla pyriformis.
Mr. Busk does not mention any avicularia, but in a specimen
from Port Western I found avicularia to a few cells, placed diagonally
as in tho fossil. The fossil and recent forms agree in size and every
particular.

Cellaria ovicellosa, Waters, has been sent to mo recent from Aus-
tralia by Miss Jelly, and is, no doubt, the Salicornaria bicornis of the
¢ Challenger’ Report (p. 90).

Membranipora articuluta, Waters, has sinco been described by Mr.
Hincks as Furciminarie appendiculuia : and T would take the oppor-
tunity of again urging the importance of decalcifying recent specimens,

for often, as in this case, a very different appearance is given and fresh
and important characters are scen. If ihis had been done, Mr. Hincks
would have seen points which have escaped him, and, I think, would
then have recognized that the species had already been described.

Micropora cavata, W., is Aspidostomu gigantewm, Busk. In each
paper fresh instances of species with two or morc modes of growth
have been given; such cases are constantly coming before me and
new ones are mentioned in this paper. Recently Dr. Jullien * has
made an important addition to our knowledge of the freshwater
Bryozoa, and shown that, trusting to the mode of growth, a classifi-
cation has been used which would often bring various specimens of
a species under different genera, and that a revision similar to that
which has been made of the Chilostomata is neecssary with the
Endoprocta. :

Enough is not yet known about the New-Zealand and Australian
Bryozoa to be able to fix their exact age with certainty, and this

¥ «Bryozoaires d’eau douce,” par Dr. J. Jullien (Bull Soc. Zool. de France
t. x. 1885).
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ultimately can only be done by taking into consideration the various
groups of fossils ; but the facies of those in hand is so recent, that
we are inclined to think that some authors have attributed too
great an agoe to the deposits containing them. That they are com-
paratively recent cannot be doubted, when wo consider what a
large number are known living in the New-Zealand seas, or are
represented there by others very nearly related to them. Out of 78
species, or varieties, 61 are known living, 29 of these from New-
Zealand seas, 48 from either New-Zealand or Australian waters,
and 28 have been found fossil in Australia.

Figures of a few of the chitinous covers of species discussed are
given, as they are the best indication of the shape of the true oral
aperture. Figures 34 and 37 are copied and shaded from photo-
graphs, and on this account it has been convenient to give them on
a larger scale than in my previous papers. Mr. Busk called them
the ¢ chitinous organs,” which is a very incorreet term, as they can-
not in any way lay claim to be organs, but only covers of organs.
Neither the opercula nor the mandibles are universally chitinous,
although usually so, and it would scem best, when they cannot be
spoken of as opercula and mandibles, to call them Bryozoal covers.

With the exception of these and fig. 25 the figures are all mag-
nified 25 times.

List of Species*.
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t

; e o2
‘ 3| &
gl 18le| & "
g 13| 3 | Allies and Localities
SR FEH
¥ [BE|3E E
Al 8 [aPlRER] <
22. Membraniporella nitida, Johnst.mr 52 | 2 W%
23. Cribrilina monoceros, B. A 52 WA (K] 3 |Petane marls.
24, — figularis, Johnst. PR N 2 O L O Crag.
25, —— radiata, Moll, var,
Rss. RIS {5 P O R OO RS Napmr Hn.rbonr
26. Microj 53 | ¥AZ X% Whalaf L
97, — Malusii, Aud. 54 | %AZ | %|... ..|Bird Bock (Victoria).
28. —— macropora, Stol, B4 | KA || ¥ Miocene
29, —— deoomta,Ras var
H.. 54 | ¥Z | %K
80, —— : 55| %A [...1%|.
31, Mucronella muoronuta, s, . 56 | %A ¥
2 _— mtlda., Verrill 55 | %A [¥i% Tommy Gully, Petane.
g 8, Hine 56 | XZ [...%!. Petane marls.
eachii, Johnat. 56| ¥ |%
85. ——— —, var. octodenta 56 | WZ [H|H!..| ¥
36, —— alyaresiana, d’'Orb. BT | % |||l feenannns Whakati.
87, — tricuspis, Hincks...
38, —— ——, var. wmpukure .
39, —— Eorosn, var, minima. ......... I TP OO Petane marls,
40, — "o0ds.. 2 {Mount Gambier.

41. —ﬂrmutu sp’nov
MacG.

43 —-——La.ndsbornvu Johm! 58
4 5 H

o2, 3, 6{Whakati.
.. 6

4, — 1

42. ;— Naplen&. W’alcrs s 'Waurn Ponds (Australia).
48. Porina grandipora, sp. nov. 5 Whakati,NapicrHarbour
47. Lepralia Poissonii, Aud.. 59 | %AZ ¥l I ¥ [Jakall, = apler our,
48, — rectilinests, Hincks... 60 | %2 il 1% {Migeene, Earope.
49, —— imbellis, B ..... 60 % Tommy Gully (Petane).
50, —— pertusa, 4 aurn Ponds. .
51, —— rostngera.m . 6
52, —— longipora, MacG. .
53, — semiluna, Ress,, var. simplex ... %
54, — foraminigera, Hincks. B2 RZ ¥
55, —— bistata, sp. nov. . B2 ¥

66. Porells marsupium, MacG. R IS O TN O 'Waurn Ponds.

57, ——, var. ponl’cm, H.
58, —— concinna, B,
59, Hippothoa ﬁagellum. Manz.
cl‘:lzoporellu ur(muta, MacG'
81, — sauriculata, Hass. .
—— Ridleyi,’ HucG. ..
—— marsupifera, B.
—— biaperta, Mick, ..
—— cribrilifera, Hincks.
—— clavula, Manz. .....
87, — conservata, Waters
68, —— obllqlm, ? MacG. . |
—— cinctipora, H., var. persnnatu 67 | %2 |..1%
70, —tuborosa, Rss., var. nngustata. 67 |l L
71, — hyalina, .- %
72 Cellepom alblrostm, Sm.
73, — tridenticulata, B...
74, — coronopus, 8. Wood
75, ~— costats, MacG. ..
76, — decepta, sp. nov, .. | ’
77. Rhynchopors longirostris, H. ..., 1% 'I ( I
'8, Lunulites petaloides, d’Orb. .. 70 *J ...... %| 2,4 Bird Rock.

2  |Tommy Gully (Petane).

. 2,3 [Tommy Gully (Petane).

O O Petane marly,
Italisn Miocene,

IEGEBR

S8

Tommy Gully (Petane).
Yorke’s Peninsula (Aust.).

Miocene ( Europe).




BRY0ZOA FROM NEW ZEALAND. 45

1. CELLARIA MALVINENsIS, Busk. -
Cellaria malvinensis, Waters, Quart. Journ. Geol. Soc. vol. xli.
p. 285. )
Loc. Living: various localities in the Southern Hemisphere.
Fossil: Australia; Nelson (#.), Waipukurau and Shakespeare Cliff
(New Zealand).

9, MEMBRANTPORA MONOSTACHYS, Busk. (PL VI. figs. 3 & 6.)
Membranipora, monostachys, Busk, Brit. Mus. Cat. p. 61, pl. Ixx.
For synonyms see Hincks, Brit. Mar. Lolyzoa, p. 131,

A specimen from Napier has a large spine below the aperture and
numerous smaller ones round the opesia. The ovicell, which has
not heoen previously seen in M. monostachys, is subglobose, with a
strong rib on the front cnclosing a subtriangular or suboval space,
which is divided into two equal parts by a median rib. The ovicell,
in structure, somewhat resembles that of M. aurita, Hincks, and the
raised rib on the ovicell occurs in many Membraniporee, such as M.
lineata, M. yaleata, M. unicornis, M. sophie, M. circumclathrata,
M. dentuta, &c. This differs from M. lineate in having a large
spine below the opesia, but there is no doubt that this, M. pilosa,
and M. pyrule, Hincks, are closcly allied. The ovicell is like that
of M. valdemunita, Hincks. Miss Jelly has a recent specimen from
Napier with similar ovicells.

Loc. Fossil : Napier.

3. MEMBRANIPORA LINEATA, L.

In a fossil from Shakespeare Cliff the zocecium has a thick border
and was surrounded with spines.  The ovicell is short, and between
the zocecia there are interspersed small cells, with a small, round,
or elongate opening ; these 1 have sometimos called blind cclls.

The form of the ovicell seems to indicate that this is M, lineata ;
but as there arc several species closely allied, it is difficult to speak
with certainty in such a case.

4. MeuBrANIPORA LAcRoIXII, Aud., var. aranpis. (PL VL. fig. 1.)

There are several specimens of Membranipora from Napier which
I cannot identify with certainty, but which will be recognizable
when again found. The opesia, 0-4 millim. long, is oval, occupying
nearly a third of the zccecia, and has a distinet border upon which
I do not find any spines.

The space between the zowcia sometimes bears an avicularium,
but more often is divided into two or three spaces, sometimes with
punctures. The ovicell, which is unknown in the typical M. Lacroixii,
is large, raised, globose. .

This is allicd to my M. tripunctata, but the narrow longitudinal
band between the zocecia is wanting.

5. MEMBRANIPORA Dumkririr, Aud. (PL VI. fig. 4.)
Flustra Dumertlii, Aud., Savigny, Descr. de I’Egypte, pl. x. fig. 12,
For synonyms see Brit. Mar. Polyzoa, p. 156.
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Although the ovicell is wider than usual, I think this must be
regarded as M. Dumerilii, and probubly the number of synonyms
should be largely increased, as there are many fossil Membranipore
described with a small avicularium at tho base of cach zocecium.
In a recent British M. Dumerilii in my collection there is also
vicarious aviculerium with the lower part wide and circular and the
mandibular end narrow.

A curious mistake bas been mado in uniting Cribrilinag Poudlletit
to this. This latter is pl. ix. fig. 12 of Audouin; but Alder made a
slip between pls. ix. & x., and Busk followed him, evidently without
verification.

Loc. Living : European seas. Fossil: Crag; Waipukurau.

6. MEmBRANIPORA NoBILIS, Res. (Pl VI. figs. 7 & 10.)

Membranipora nobilis, Reuss, Foss, Polyp. des Wien. Tertiiir-
beckens, p. 98, pl. xi. fig. 26.

Zoarium adnate. Zocecia oval, surrounded by a border: in onc
or two cases a vicarious avicularium with semicircular mandible.

- Ovicell small, smooth, with a border round the contral portion.

This much resembles M. flustroides, Hincks, in shape and
character ; but in tho fossil the avicularium is larger, the spines are
wanting, and the ovicell is somewhat deeper. A round avicularium
only occurs in a few Membrawipore, such as M. crassimarginata, H.,
M. lineate, Manzoni (Bry. of Castrocaro, p. 11, pl. i fig. 6),
M. flustroides, H.

A spocimen from Napier has the cells, in part of the colony, very
elongate, showing that AL, ovalis, d’Orb., is only a modification of
this specics.

Loc. Miocene: Austerlitz. Napier and Petane (N. Z.): Mt.
Gambier.

7. MEMBRANTPORA SOLIDULA, Alder & incks.

Membranipora solidula, Hincks, Proc. Dublin Univ, Zool. & Bot.
Assoc, ii. pb. 1. (1860) p. 75 ; and Brit. Mar. Polyzou, p. 158, pl. xx.
figs. 7, 8.

Membranipora papulifera, MacGillivray, Trans. Roy. Soc. Vict.

vol, xviii. p. 116.

Bifustra papulifera, MacGillivray, Zool. of Victoria, decade xi.
p- 27, pl. 106. fig. 9.

A fossil from Shakespeare Cliff, growing on FEutalophora, has the
zoeeia plain, suboval, with a thick crenulated border, and a globose
ovicell, which is shallow and smooth, with a strong thickened ridge
across the upper part. , In size aind structure of the ovicell this is
just the same as specimens from Hastings and Capri, but 1 do not
find any nodules. This, however, in several other species is not a
constant character. A specimen from Waipukurau Gorge, which
was senl to me queried as M. papulifera, is of the same size as the
one from Shakespeare Cliff.

Loc. Living: Antrim, Guernsey, Hastings (#.), Capri (4. W),
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Port Phillip Heads, (Mac@.), New Zealand (Miss Jelly). Fossil:
Bhakespearc Cliff (Wanganui), Waipukurau Gorge.

8. MEMBRANIPORA ANNULUS, Mgmz. (PL. VI figs. 2, 5, & 9.)

Membranipore annulus, Manzoni, Bry. foss. Ital. 4« cont. p. 7,
pl. i. fig. 6(?); and Bri. di Castrocaro, p. 12, pl. i. fig. 9.

Membranipora dentata, Waters, Quart. Journ. Geol. Soc. vol.
xxxviii. p. 263, pl. viil. fig. 14.

Membranipora galeata, Busk, Brit. Mus. Cat. p. 62, pl. lxv.
fig. 5; “Zool. of Kerguelen Island,” Phil. Trans. clxviii. p. 195.

There are a number of closely allied forms which, through varia-
tions in the shape of the opesial opening, often differ considerably in
appearance, but agree in having a central avicularium, supported-by
two strong spines on each side, sometimes cervicorn, and an ovicell
widely open with a raised line arching across the front, a short
distance above thc opening, enclosing a narrow depressed area.
These allies are M. patula, Hincks, M. cervicornis, B., Flustrellaria
dentala, d'Orb.

The present form, which I at first thought should be called M.
dentata, A'Orb., has usually an oval opening; M. patule has the
lower edge straight : L. cervicorais, B., which is no doubt the samc
as M. perversa, Waters, fossil from Mt. Gambier, has the opesia
usually ncarly straight above and rounded below; but in a large
colony of any of these speeios opesia will be found with very different
shapes.

In the New-Zealand fossils the large avicularium on the ovicell
is directed downwards to the distal wall.

One speeimen from Napior and one from Waipukurau are bila-
minate, but the others are adnate. We have also scen M. cervi-
cornis (perversa, W.) in the Finculeriu-form. Some specimens
have an avicularium below the opesia.

An examination of the British-Muscum specimens of Membrani-
pora galeata, B., made since my plates were prepared, shows that
this is identical with the fossil.  The depressed area on the ovicell,
which Mr. Busk seems to have overlooked, is very marked ;
occasionally there are two avicularia, and the cells without ovicells,
with the avicularian chamber projecting forwards, exactly rescmble
my fig. 5.

As Mr. Busk’s description was quite insufficient, it will be best to
retain Manzoni's name.

Loc. Living : Swains Bay, E. Falkland, in 4-10 fath. (Darwin,
fide Busk). Fossil : Pliocene of Castell-Arquato, Parlascio, Orciano,
Castrocaro (2/.); Mt. Gambier (Australin); Napier, Waipukurau
and Petane (New Zealand).

9. MEMBRANIPORA CERVICORNIS, Busk (non Haswell).

Membranipora cervicornis, Busk, Cat. Mar. Polyzou, p. 60, pl. c.
fig. 8; Mactillivray, Zool. of Victoria, decade iii. p. 32, pl. xxv.
fig. 8; Hincks, Ann. & Mag. Nat. Hist. ser. 5, vol. vii. p. 1563.
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Membranipora perversa, Waters, Quart. Journ. Geol. Soc. vol.
xxxviil. p. 264, pl. ix. fig. 32.

Amphiblestrum cervicorne, Busk, Rep. ¢ Challenger,’ Polyzoa, p. 66.

Loc. Living: Williamstown (Victoria), Curtis Island (&.).
Station 162, 38 fath. (B.), Bondi Bay (N. 8. Wales), Adelaide and
Port Phillip Heads (4. W. W. coll.). Fossil: Mt. Gambier and
Napier.

10. MEMBRANITORA 8PINOSA, Quoy & Gaimard. (Pl VIIL. fig. 32.)

Flustra spinosa, Q. & G. Voy. do I’ Astrolabe.

Membranipora ciliata, MacGillivray, Trans. R. Soc. Viet. 1868,
p. 7; ibid. vol. xviii. p. 3, fig. 11; Zoology of Victoria, decade iii.
p. 30, pl. xxv. fig. 3.

Membranipora spinosa, Busk, Trans. Roy. Soc. vol. clxviii. p. 195,
pl. x. fig. 3; and ¢Challenger’ Report on the Tolyzoa, p. G4;
Hincks, Ann. & Mag. Nat. Hist. ser. 5, vol. vii. p. 150.

Chaperia australis, Jullien, “ Bry. Cheil.” Bull. Soc. Zool. 1881,
vol. vi. p. 1 (sep.).

In the fossil from Napier and in a rocent specimen trom New
Zcaland there is an elongate latcral chamber on each side below
the operculum, and a similar structure occurs also in M. wwnelus,
but rather lower down. The length of the opesial opening is in
both about 0-25 millim.

Loc. Living : Victoria, Kerguelen Island, 8. Patagonia, N. 8.
Wales, Now Zealand. Fossil: Napicr, N. Zealand.

11. MeuMBrANIPORA FLumiNeii, Busk.

Membranipora Flemingii, Busk, Cat. B. M. ii. p. 58, pl. Ixxxiv.
figs. 3-5 only; Hincks, Brit. Mar. Polyzoa, p. 162, pl. xxi. figs. 1-3;
Waters, Quart. Journ. Geol. Soc. vol. xli. p. 288,

Loe. Living : European Seas.  Fossil: Aldinga (Australia), Napier.

12. MEMBRANIPORA TRIFOLTUM, S, Wood.

For synonyms see Hincks, Brit. Mar. Pulyzoa, p. 167,

The fossil from Napier has zcceecia about half as large again as
specimens in my collection from the English Crag.

The opesia of the Crag specimens arc U-15 millim. wide ; these
arc 025 mm., and M. appendiculata, which is related (see Q.J.G. 8.
vol. xxii. p. 504), has the opesia about 0°4 millim. wide. I am much
inclined to think that it would be best to follow Smitt and call this
M. Flemingii, var. trifolium. In the New-Zcaland fossil the ovicell
is flatter on the front than I have before secen.

Loc. Living : Northern Scas. Fossil : Crag, and Napier.

13. MEMBRANIPORA ocCCULTATA, sp. nov. (Pl VI, figs. 12, 13, and
Pl. VIIL. fig. 40.)

Zoarium adnate. Zocccia quadrate, sloping inwards towards the
opesia, with three spines on the upper border. Opesia nearly
straight below, rounded above, with the sides nearly straight, and a
broad serrated edge or denticlo on the proximal border. In the
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older partsthore is a thick caleareous deposit between the cells,so that
the mouth is buried at the bottom of a decp cavernous opening, and in
the raised calcareous part there are numerous triangular avicularia.

A number of the chict characters remind us of Rhynchopore pro-
funda, MacGillivray (New or Little-known Polyzoa, pt.iii. p. 2, fig. 8),
and possibly somo of the characters are hidden by the calcaroous
growth in MacGillivray’s specimen. I should not have been able to
male out all the characters from the fossils, but, having scen them in
recent specimens, the fossils became quite clear.

Loc. Living : New Zealand. Fossil: Napier (N. 4.).

14. MoNOPORELLA CAPENsTs, Busk.

Amplihlestrum capense, Busk, < Challenger” Report on the Poly-
zoa, p. 67, pl. xxiii. fig. 3.

Such a form as the present shows at what a great disadvantage
the paliwontologist is placed in conscquence of being unable to find
out the form of the Bryozoul covers, for there are many species of
Membranipora resembling the present species in tho shape of the
opening ; bubt these, such as M. dealuti, M. angulosa, &c., have a
small opercular aperture in the membrane covering the opesia.  In
this species, on the other hand, the opening is entirely closed by a
subeircular or elliptical operculum.

In a receut specimen in my collection, from Algoa Bay, South
Africa, the zoarium is oreet, eylindrical, or subcompressed, just as
figured by Busk, and some cells have the two spines as described 3
but the majority are without spines, and in none of the fossils do 1
find any traces of them. The Napier and Waipukuran fossils are both
adnate, whereas the one from Shakespeare CLE is a flat bilaminate
fragment.  Oposia of all 0°5 mm. wide. Both HMlustreliaric tubu-
losa, @'Orb. (Pal. Fr. pl. 727. fig. 10), and Biflustra Prazdli, Novak
(Bihm. Kreide, p. 18, pl. iii. figs. 20-25), arc closely allied to this.

Loe. Living : Simon’s Bay, Cape of Good Hope (B.); Algoa Bay
(W.). Fossil: Waipukurau, Wanganui, and Napicr.

15. MoNOPoRELLA CAPENSIS, B., var. nENTaTA, nov. (1. VI1IL.fig. 39.)

There is a specimen from Napier which, on account of a curious
structure, it may be best to regard as a varicty. In the upper
part of the zowecium there appear to be two denticles extending
some little distance Lelow the aperture, but these are only a pro-
longation of a tube from one zowcium 1o another ; in the middle of
this tube is the rosctte-plate. The distal rosctte-plate is, in many
casos (as, for example, Lepralia foliacen), in the middle of what we
may call a rosctte-tube ; but I know of uno other instance in which
it is prolonged in this way.

16. MoNoPORELLA crAssaTINA, Waters. (PL V1L fig. 15.)
Monoporelle crassatina, Waters, Quart. Journ. Geol. Noc. vol.
xxxviii. p. 270, pl. vii. fig. 8 ; ¢hirl. vol. xxxix. p. 435, and vol. xli.
p. 291,
Having scen a recent specimen from Now Zealand, and having
Q. J. G. 8. No. 169. &
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o fossil with a very large, much raised oviceil, both broader and
longer than the length or width of a zocecium, I now think that I
made a mistake in uniting Lepralia japonica of Busk with this
species, although they arc no doubt closely allied.

The operculum of the recent specimen from New Zealand is thick,
membranous, not chitinous, except at the borders, and has two
lateral projections directed towards the basal wall of the zowcium,
showing similarity, in this respect, to Membranipora and Cellaria.
It is about 0-35 mm. wide.

Loc. Living: New Zealand (4. W. W. c¢oll.). Fossil: Mount
Gambier, Waurn Ponds, Aldinga and River-Murray Cliffs (Aus-
tralia), Napicr, Waipukurau and * Whakati ” (New Zcaland).

17. MoNoPORELLA DISTUNCTA, Manz. (Pl VI fig. 8.)

Lepralia disjuncta, Manzoni, Bry. Plioc. Ital. cont. 1a, Denkschr.
Ak. Wissensch. Wien, vol. lix. 1869, p. 5, pl. i. fig. 8, and Bri. del
Plioc. di Castrocaro, p. 26, pl. iii. fig. 35.

? Lepralia urceolate, Hutton, Manual of New Zcaland Moll. 1880,
p- 192,

? Lepralia Auingeri, Rss. Foss. Bry. (Est. Ung. p. 166, pl. viii.
fig. 2.

Zoarinm adnate. Zoccia subovate, distinet, not very much raised,
surface covercd with very minute granulations. Four spines above
the oral aperture, which is large, rounded above, straight below
(0-25 mm. wide).

This I at first called Monoporella crassatina, W., var. microqrana,
but it-scems to be identical with the disjuncta of Manzoni, and this
and the last specics no doubt are related to M. polita, Norm.

Loc. Living: New Zealaud? Fossil: Pliocene, Castell-Arquato,
Castrocaro (Italy); Napicr (New Zealand).

18. MONOPORELLA WAIPUKURENSIS, §p. nov. (Pl VI fig. 11.)

Zoarium adpate. Zocecia oblong, distinet, arranged in parallel
series.  Oral aperture (0-15 mm.) about half or a third of the
width of the zocccium, straight below, rounded above, with an umbo
below the aperturc. Ovicell small, globular, raised; surfuce of
zocecium and ovicell punctured,

The figure of Lepralia rubens, Stimpson, looks like this species,
and the fossil is no doubt closely allied to Cyclicopora pralonga,
Hincks ; but from comparison of specimens in my collectior they do
not seem to be identical.

Loc. Napier, Waipukurau cutting, and Trig's Station.

19. STRGANOPORELLA NEOZELANICA, Busk.

Vineularia neozelanica, Busk, Quart. Journ. Mier. Sci. n. s. vol. i.
p. 155, pl. xxxiv. fig. 5.

Steganoporella neozelanica, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. ix. p. 82, pl. v. fig. 9.

It is exceedingly difficult to distinguish S. magnilabris and S.
neozelantca without the opercula, and the determination of fossils



BRY0ZOA FROM NEW ZEALAND, 51

therefore requires great care. In S. magnilabris the shelf at the
upper part of the opercular opening is much wider than in S. neo-
zelunice, in which it is usually quite rudimentary ; the lip is also
wider and much raised, forming a support for the base of the oper-
culam. The tubular passage is also more distinet in S. magnilabris.
None of these characters are very satisfactory, as they are all sub-
ject to more or less variution. The fossils from Curdies Creek,
Mount Gambier, Bairnsdale, Batestord, and Murray Cliffs (Aus-
tralia) all show the magnilabris characlers; but a further exami-
nation of the Waipukurau and Petane fossils shows that they are
8. neozelanica in the Lepralia-stage.

Loc. Living: New Zealand. Fossil: Waipukurau, Petane, and
Napier (New Zealand).

20. Microrora LrPIDA, Hincks.

Monoporella lepida, Ilincks, Ann. & Mag. Nat. Ilist. ser. 5, vol. viii.
p- 59, pl. ii. fig. 2.

The fossil from Napier, New Zcaland, corresponds in size with a
recent specimen from New Zealand. The oral aperture in both is
0:1-0°12 mm.

Loe, Fossil: Napier. Living: Curtis Island (I1.); New Zealand
(E. C.J.).

21. MicRoPORA VARIPERFORATA, sp. nov. (Pl VIII. fig. 27.)

This specics has caused me great difficulty, as thore are appar-
ently two Australian and New-Zealand species, or varicties, most
closcly allied, and on none of the characters alone could the s€para-
tion be made. The first of these two is slightly the larger, but
has a narrower operculum (0'12 mm.), relatively longer from the
prosimal to the distal edge, with lateral hinges asin Mcmbranipora,
and the whole surface is similar in texture ; there are two lateral
spines. Tho ovicell is large and not much raised, and the oral
aperture of the ovicelligerous zoccia is larger than that of the non-
fertile ones.  On cach side a little below the orifice there is a large
cireular perforation, and in sume specimens many zocecia have a few
supplementary pores, usually smaller, round the cdge of the cell ; the
avicularium is smaller than in the following form, and the mandible
has a small central opening.

This is Membranipora stenostoma, Busk (Cat. Mar. Polyzoa, p. GO,
pl. c. fig. 1), but the insuficient deseription has made it impossible
to be sure what was meant, and thercfore the name must be dropped
as it has since been more fully described as M. perforata, MacG.
The aperture of the ovicelligerous zocecium is figured by Busk larger
than that of the other zoecia; but no difference in size is mentioned ;
his figure has been drawn from a spccimen covered with an in-
tegument, and the large openings on each side have been over-
looked, although they are very distinct in the Museum slide.

The second form, which 1 now separate with some doubt and
eall variperforata, on the other hand, has an operculum 0-14 mm.
wide, with the upper half the thickest and the lower cowposed of

2
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two layers; tho avicularium is smaller, but the opening on the
mandible is larger ; the ovicell is smaller and more conccaled.
In this also there is a similar perforation, and also, in some cases,
others round the cdge of the ccll; but this scems to be rare.

The fossils from Napier, Waipukurau, “ Whakati,” and Trig’s
Station agree with this last: and while some specimens may have
an avicularium to almost every cell, in others they are scldom found,
and in one casc they scem to be aitogether absent.  In many zoceeia
there is a projecting boss, which scems to he imperforate, replacing
the avicularium.

Theso two forms are cvidently closcly allied to M. coriacea, hub
differ in not having a knob. The ¢ knob ” of M. coriccet forms a
chamber which communientes with the interior hy means of o rosetie-
plate. (1 have alrcady, in a Report o the British Association on
the Naples Zoological Station, 1880, pointed out that rosctte-plates
occur at the base of the spines of Memh, cervicornis.) Tt is also
allied to Micropora lepida, Hineks, to whick it is very similar in
appearance when there is o row of pores round the edge. The
mandible of M. coriacex has a central ridge from the beak, and the
samo structure is seen in the other two specics.

22, MEMBRANIPORELLA NITIDA, Johmst., var.  (P1. V1L tig. 18.)

There are two fossil specimens from Waipukurau, which differ from
recent ones from ¢ New Zealand” only in huving four spines, and
this is probably not a very important character. The lower lip is
thickgned, and this is the case in a reeent specimen from Capri:
the ovicell has often more or less of a kecl, and has a ridge which
cuts off the lower part, and in this respeet resembles A1, distans, Mac-
Gillivray (Deserip. of New or Little-known Polyzoa, pt. 2, pl. ii.
fig. 5). In the fossils there are no avicularia, whercas in a recent
specimen of this variety from New Zealand there is a large spatulate
vicarious avicularium, like that figured by Busk for Cribriline phito-
mela, var. aduata. The costee vary from five to cight on a side.

‘We scem now to have various linke. recent and fossil, hetween
C. figularis, C. philomela, and Membrawiporella aitida, and there is
no hard and fast line between Cribrilina and Membranipordla.

Loc. Living: New Zealand.  Fossil: Napier, Waipukurau.

23. CRIBRILINA MONOCEKOS, Busk (non Ilcuss).

Lepralia monoreros, Busk, Brit. Mus. Cat. p. 72, pl. xciii. figs. 5
and 6 ; MacGillivray, Zool. of Vietoria, decade iv. p. 32, pl. 38,
figs. 1 and 2; Ridley, Zool. Coll. * Alert, Proc. Zool. Soc. 1881,

. 51.
P Crihwiling monoceros, Hincks, Aun. & Mag, N. H. ser. 5, vol. viii.
p- 57, pl. iii. fig. G, and vol. xiv. p. 279, pl. vili. fig. 6; Waters,
Q. J. Geol. Soc. vol. xxxviil. p. 507 ; Busk, Rep. of < Challenger’
Polyzoa, p. 133, pl. xix. fig. 8.

In the Napier fossil the size of the aperture corresponds with that
of recent specimens und of the Bairnsdale fossil. In a recent
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specimen from Port Western there are lateral denticles and a con-
traction some distance down the aperture, which may rcpresent the
teeth, which are so marked in the Bairnsdale fossil, but have not
been found elsewhere. I believe that L. monoceros and L. larvalis
MacGillivray arc entirely diffcrent.

Loc. Living : Straits of Magellan, 1020 fath., Tierra del Fuego,
19 fath., Falkland Islands, 4-10 fath.,Cape Horn, 40 fath. (B.); Eliza-
beth Island, 6 fath., Sandy Point, 7-10 fath., Tom Bay, 0-30 fath.
(J2.y; Bass’s Straits (#.); Warrnamboul (MacG.); ¢Challenger:’
station 163 ; Port Jackson, 35 fath. ; st. 303, 1325 fath. ; st. 235,
N. Pacific, 3125 fath.; st. 315, 12 tath. Fossil : Bairnsdalo
(Victoria) in Eschara-form, Napior (N. Zeal.) adnate, Petane.

24. CRIBRILINA ¥1GULARIS, Johnst,

Cribriline figuluris, Waters, Quart. Journ. Geol. Soc. vol. xIi.
. 293.

Specimens from Waipukurau are very distinctly carinate down
the centre, and there is a considerable margin of smooth coll ; the
ovicells are those characteristic of figulaiis, but T do not find any
avicularia. Perhaps this is Lepralic Hoveri, Rss,

Loe. Living : Buropean Seas, Marion lslands, and Heard Islands.
Fossil : Crag; River-Murray Cliffs, Waipukurau.

25. CriprriINa rRaprata, Moll, var. Envrionrrr, Res.

Lepralia Ewdlicheri, Reuss, Foss. Polyp. Wien, p. 82, pl. ix.
fig. 27, and Foss. Bry. (Est. Ung. Mioc., Denkschr. Ak. Wissensch.
Wien, vol. xxxiii. p. 171, pl. i. fig. 9.

A fossil from Napicr Harbour has short, broad, oval zowcia with
very solid shell.  The ribs are irregular, usually 6 or 7 on a side.
The oral aperture is larger (0-15 mun.) than that of typical C. radiata,
and below it there i3 a distinet raised tubular pore surrounded by
a bhorder, so that it appears marsupiate. The ovieell is about the
width of a zoweium, and, as far as can he judged, this has a radiate
structure. The L. Fndlicheri of Rouss has been found in several
Miocene localitios of Austria and Hungary.

26. MicrororkLLA ciniara, Pall.

FEschara ciliata, Pall. Elench, p. 38, and for synonyms sco Hincks,
Brit. Mar. Polyzoa, p. 206.

Lepralia  calabra, Seguenza, * Formazioni Terziarie,” Accad.
Lineei, celxxvii. p. 201, pl. xv. fig. 6.

The fossil from T'rig’s Station has a large round suboral porc on a
prominent mucro, and the avicularian opcening is mnearly round;
surface punctured. Oral aperturc (-1 mm. wide, with six spines.
This form is the Lepralie plewropora, Rss. Loss. Bry. (Qist, Ung.
Mioe. p. 153, pl. iv. fig. 11.

The specimens from “ Whakati ¥ and Napier have a smaller round
or lunate suboral porc with larger avicularian (vibracular) opening,
and tho avicularian chamber forms a tube or tunnel with the opening
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directed towards the centre of the zocecium. This form is the
M. calabra of Seguenza.

The specimen from Waipukurau has rather smaller zocecia than
the others, but the oral aperture of all is about 0:1 mm. wide.

Loc. Living: Cosmopolitan. Fossil: Miocene, Austria and Hun-
gary ; Pliocene, Italy and Sicily, English Crag, Mount Gambier
(Australia), Napier, Waipukurau, and Trig’s Station (New Zealand).

27. MicrororeLrA Mavusir, Aud.

Microporella Malusii, Aud., Waters, Q. J. Geol. Soc. vol. xxxix.
p. 437.

Loc. Living : European seas, 8, America, N. Zealand, Australia.
Fossil: English Crag, and Pliocene of Italy, Bird Rock (Victoria),
Napier, Petanc (N. Zealand),

28. MicrororTLLA (?) MACROPORA, Stol.

Lepralia macropora, Stoliczka, Olig. Bry. von Latdorf, p. 84, pLii.
fig. 3; Nitz. Ak. Wien, Math.-nat. Cl. Bd. xlv. Abtb. i. 1862,

Fscharipora stellata, Smitt, Floridan Bryozoa, p- 26, pl. vi.
figs. 130-133.

Microporelle maceropora, Waters, Quart. Journ. Geol. Soc.
vol. xxxviii. p. 267, pl. viii. fig. 18.

Microporella stellata, MacGillivray, « New or Little-known
Polyz.” pt. 2, Tr. Roy. Soc. Vict. vol. xix. p. 131, pl. i. fig. 4.

The fossil from Waipukurau has an avicularium at cach side of
the aperture, and should, as 1 have before pointed out, perhaps he
called var. darmata on that account: and I have again to repeat
that although no suboral pore is known, the general characters are
thosc of Muicroporella, the genus in which Professor MacGillivray
has also placed it.

Loc. Living: Port Phillip Heads (MacG.): Port Phillip (W) ;
Florida (Sm.). Fossil: Miocene, Latdorf (with oue avicularium) ;
Waipukurau.

29. MICROPORELLA DECOBATA, Rss., Var. ANGUSTIPORA, .

Microporelle diadema, MacG., form angustiy:ora. Hincks, Ann.
& Mag. Nut. Hist. scr. 5, vol. xv. p. 249, pl. viii. fig. 3.

MacGillivray and Hincks have made several varietics of M. dia-
dema; but it scems to me that they should be called varictics of
M. decorata, Res. In the typical M. decorata {he avicularium is
directed directly distally, and in the recent forms there is consider-
able variation, as, for example, between var. lata and var. lunipuncta,
MacG.

In a fossil specimen of the typical 1. decorata, from Vigna di
Mare, near Reggio, Calabria, the shape of the ovieell is the sume as in
var. diadema and lunipuncta, and, so far as the state of preservation
allows of comparison, the other characters are the same.

It scems to me that we should divide this gronp inte M. decorata,
Rss., typica ; var. diadema, MacG. ; var. angustipora, Hincks ; var.
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lunipuncta, MacG. ; var. longispina, MacG. ; var. lata, MacG. ; var.
canaliculata, MacG.

Loc. Living : New Zealand. Fossil : Waipukurau, Napier, Petane,
and Trig’s Station (Now Zealand).

80. MICROPORELLA MAGNIROSTRIS, MacG.

Lepralia magnirostris, MacGillivray, Trans. Roy. Soc. Viet.
vol. xix. p. 134, fig. 6.

Microporella magnirostris, Waters, Quart. Journ. Geol. Soc. vol. xli.

. 296.

P Microporella  introversa, Waters, Quart. Journ. Geol. Soc. vol.
xxxviil. p. 268, pl. ix. figs. 33, 34.

Porina magnirostris, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. xiv. p. 279. ¢

Both specimens from Waipukurau are in the Eschara-stage, and
in the one from “ W. cutting” it forms a contorted undulating
anastomosing mass.

Loc. Living: Port Phillip Heads. Fossil : Mt. Gambier, River-
Murray Cliffs, Waipukurau and ¢ Waipukurau cutting.”

31. MUCRONELLA MUCRONATA, Smitt.

Mucronella mucronata, Waters, Quart. Journ, Geol. Soc. vol. xli.
p- 293.

Loc. living: Florida. Fossil: Curdies Creek, Mt. Gambier,
Buirnsdale, Muddy Creck, and Murray Cliffs (Australia), Napier
(New Zcaland).

32. MUCRONELLA NITIDA, Verrill,

For synonyms, sce Waters, Quart. Journ. Geol. Soc. vol. xli.
P- 293, to which add

Smittia reticulata, var. spathulats, MacGillivray, Trans. Roy.
Soc. Vietoria, vol. xix. p. 135, pl. iii. fig. 14.

Smittia reticwlata, MacG., var., Hincks, Ann. & Mag. Nat. Hist.
ser. 5, vol. viii. p. G4.

Although MucGillivray describes his variety as with spathulate
avicularia, the avicularium figured can scarcely be called spathulate,
and in the shape there scems to be great variability. I have speci-
mens from Rapullo (N. 1taly), and Victoria (Australia), in which
the large avicularia are broadly ligulate, while the small avicularia
are oval and have rounded ends. In all cases, the avicularium on
one side is large, on the other small, and the name inwqualis, which
I gave to the Neapolitan spccimen, calls to mind the most important
character.

Loc. Living: Vineyard Sound and Long Island Sound (V7.);
Africa (H.); Victoria Bank, 8.E. Brazil, 32 fath. (J2idley); Victoria,
Bass’s Straits (Hincks); Naples and Rapallo ( Waters). Fossil:
English Crag (W.); Bairnsdale (Gippsland), River-Murray Cliff
(South Australia) ; Waipukurau, Napier, and Tommy Gully (New
Zealand). ]
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33. MvuororELLA PrESTANS, Hincks.

Mucronella preestans, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. x. p. 99, pl. vii. fig. 1.

Mucronella duplicata, Waters, Quart. Journ. Geol. Soc. vol. xxxvii.
P. 328, pl. xvi. fig. 54, and vol. xxxviii. p. 266.

The fossils from Waipukurau are surrounded with large pores, as
in the Curdies-Creck specimen, and some cells have similar avicu-
laria, but they do not occur in all. My . duplicate was described
from a fragment of only a few cells, and although 1 also referred to
a recent specimen sent over by Mr. Hutton as Lepralia variolosa,
and gave particulars, it may, perhaps, be best to break the rule
concerning priority and adopt Mr. Hincks's name.

This is allied to M. cocciney, but differs in the larger ovieell, which
is not recumbent.

Loc. Living: New Zoaland.  Fossil: Curdies Creck (S.W.
Vietoria) ; Mt. Gambier in Pincularia-stage ; Waipukurau, Petane
marls.

34. Mucrontrna Peacai, Johnst.

This occurs fossil from Napier and probably the other localities ;
bat in the fossils it is very difficult to always distinguish between
this and the following varicty, which is common.

35. MucrorELLA PrRACHII, var. ocroniNtTaTA, lincks.

Mucronella Peachii, var. B. octodentata, Hincks, Brit. Mar. Polyzoa,
p. 861, pl. 1. fig. 2.

Mucronelle teres, Hincks, Ann. & Mag. Nat. Hist. ser. 5, vol. viii.
65, pl. ii. fig. 5.

Mucronella sprinosissima, Hincks, loe. cie. pl. iii. fig. 2.

? Muevonella ventricose, var. moltispinata, Busk, ¢ Challenger’
Report on the Polyzoa, p. 160, pl. xxii. fig. 11,

? Mueronella lrvis, MacGillivray, Trans. Roy. Soc. Vietoria,
vol. xix. p. 136, pl. iii. fig. 16.

Lepralia arrecta, Rss. Bry. (Est. Urgx. Mioc. p. 24, pl. ii. fig. 11.

This is a common fossil from Waipukurau. The zoarium is adnate,
with distinet, raised, ovate, smooth zomcia; peristome raised all
round, with about cight spines on the upper part, and a broad flat
denticle in the oral aperture dirccted downwards (towards the
neural wall); this denticle closes about one third of the aperture.
Usually a row of pores ronnd the border of the zoweium. Ovicell
small, globular, smooth, recumhent.

Perhaps this should be called M. Grotrianc, Stol. (sce Reuss,
Fauna Sept. p. 57, pl. vii. fig. 1; Denkschr. Ak, Wisscnsch. vol. xxv.
p. 173, pl. vii. fig. 1), which only differs in the absence of spines.
L. Hornesi, Reuss, is also closely allicd.

Loc. Living: Shetland (4. M. N.); Capri (A. W. W.); Curtis
Island (X/.); Station 148, and Prince Edward's Island, 80-120
fath, (B.) ; New Zealand species sent by Miss Jelly. Fossil: Wai-
pukurau, Trig’s Station (Tanner’s un), and Napier (N. Zealand).

<

p-
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36. MucroneLLA ? ALVAREZIANA, d’Orb. (Pl VII. figs. 24, 25.)

Escharina alvareziana, d’Orb. Voyage dans I’Amérique, t. v. p. 14,
pl. vi. figs. 1, 4.

Lepralia alata, Busk, Cat. Mar. Polyzoa, p. 71, pl. Ixxix. fig. 3.

Mucronella alvarezi, Jullien, ¢ Bry. Cheil.” Bull, Soc. Zool. 1881,
p. 5.

Two specimens from Waipukurau have subhexagonal zocecia, with
radiating grooves on the front and a very prominent umbo in the
centre, 2 small avicularium or vibraculum on each side about the
middle ; a row of large pores round tane edge of the zoceium
situated betwoen the grooves. Above the oral aperture 4-6 spines.
Oral aperture about 0:1 mm. wide, rounded on the distal edgo,
nearly straight below, forming a semicircle; the lower cdge is
minutely serrated, with three small toeth in the centre; on cach
side of the aperture a denticle directed inwards.

This differs from L. alata, as described by Busk, in the number
of spines, and his description leaves us in doubt as to the aperture ;
and merely from the fossil it is impossible to be quite sure as to the
genus.  As Lepralia alate has never been returned to the British
Musecum, I have been unable to muke a direct comparison.

Loc. Cape Horn, 40 fath. (B.); Peru (<'0.); Valparaiso (J.).
Fossil: Waipukurau, Trig’s Station, and ¢ Whakati.”

37. MucroNELLA TRIcUsrIs, Hincks.

Mucronella tricuspis, Hincks, Ann. & Mag. Nat. Hist. ser. 5
vol. viil. p. 66, pL. iii. fig. 1.

Mucronclle munita, MacGillivray, Trans. Roy. Soc. Vietoria,
vol. xix. p. 136, pL. ii. fig. L0,

A specimen from Petanc has a row of pores round the cdge, and the
peristome rises less suddenly out of the zoweinm than in my recent
specimen.  There are lateral acute avieularia, the ovicell is recum-
bent, and the fossil most nearly corresponds with MacUillivray’s
figure. 7

Loc. Living: Curtis Island (£.); Port Phillip Heads and New
Zealand (MacG). Tossil: Petane.

b

38. MucroNkLLa TRICUSPIS, Hincks, var. WAIPUKURENSIS, DOV,
(YL V1II. fig. 80.)

There is a worn fossil from Waipukurau, which, upon comparison
with M. tricuspis, Hincks, turns out to be of the same size, and cor-
responds with it in the serecu-like clevation, in hoth cases enclosing
two tubes, as mentioned on page 5). In the] fossil, however, the
slender luteral mandibles are wanting ; but there have becn small

and apparently nearly round avicularia noar the base of the
zocecia.

39. MucroNELLA PORosA, Hincks, var. mi~mma, nov. (PL VIIL
fig. 31.)

A fossil from Petane has the upper part of the zowcium thickened
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and raised, and below this large pores on the surface of the zowecia.
There is a raiscd suboral avicularium directed laterally, and some-
times also a small round avicularium at the side of the aperture.
Ovicell almost concealed in the zocecium above. The oral aperture
is about 0-16 mm., whereas in recent specimens of M. porosa from
Port Phillip it is 0-33 mm.

40. Mocronriza (?) Liversioerr, T.-Woods.

Eschara Liversidyet, T.-Woods, Some Tert. Australian Polyzoa,
Roy. Soc. of N.S.W. 1876, p. 3, figs. xi., xii., xiii.

A fossil from Waipukurau has the proximal edge of the aperture
nearly straight, the distal rounded, and a little distance down the
aperture there is a semicircular ridge which almost divides it into
two parts. This, I believe, is the lower edge of the concculed
ovicell, as we sometimes see it in Cellaria.

Just below the oral aperture there is a much raised protuberance,
and on cach side of this a large semicircular pore ; below the pro-
tuberance there is a large round pore, below which, again, there is
usually a small one, which may be clongate.

Loc. Fossil: Mount Gambier ( Woods), Waipukurau.

41. MUCRONELLA FIRMATA, sp. nov. (PL VIL fig. 20.)

Zoarium adnate. Zocccia broadly ovate, distinct, raised, coarsely
punctured over the entire surface. Orifice almost semicircular, with
a square tooth on the lower margin: peristome forming a broad
thickened border round the upper part of the orifice, and thickened
at each side near the base.

This differs from Phylactella labrose, B., in having no raised
peristome below the mouth.

Loc. Fossil : Napicer and Waipukurau.

42, SmiTrIA RETICULATA, MacG.
A badly-preserved Smittia from Whakati seems to be S. reticulata.

43. Smrrria Laxpssorovir, Johnst.

Lepralia Landsborovii, Johnst. Brit. Zooph. ed. 2, p. 310, pl. liv.
fig. 9.

Loc. Living :- Arctic and British scas, Mediterranean, Australia.
Fossil : River Murray Cliffs (Australia); Petanc (New Zealand).

44. SwirrIa BIINCISA, Waters, var. nicuseis, Hincks.

Mucronella bicuspis, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. xi. p. 110, pl. vii. fig. 2.

The fossil from Mount Gambier (Quart. Journ. Geol. Soc. xxxviii.
p. 272, pl. vii. fig. 1) has the avicularia more raised and has more
large pores; but I have a recent specimen from New Zealand with
more pores than Mr. Hincks figured, and with the avicularia more
raised. The denticle ranges from being deeply cleft to being
expanded and nearly flat at the tip.

In the important characters the two are unmistakably allied,
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and it is with some hesitation that I make a variety of the New-
Zealand fossil and receut specimens.
Loc. Living: New Zealand. Fossil: Waipukurau.

45. Sarrria Narierir, Waters.

Smittia Napierii, Waters, Quart. Journ. Geol. Soc. vol. xxxix
p- 438, pl. xii. fig. 14. {

It has been thought that this was the Mucronelia tricuspis of
Hincks (Ann. & Mag. N. Hist. ser. 5, vol. viii. p. 66, pl. iii. fig. 1),
and at one time 1 concurred in this view, which was based upon
the examination of a specimen which Mr. Hincks himself had named
M. tricuspis; but having since found a recent tricuspis from Port
Phillip, Victoria, I see that they arc not identical.

The recent S. Napierii has a solid shell, with large pores round
the border ; the avicularian mucro is directed mostly forwards, that
is towards the distal end, and below this there is a narrow bifid
denticle. The ovicell is sometimes nearly concealed, and its presence
is only revealed by a mucronate elevation, in other cases it is con-
siderably raised and globose.

The M. tricuspis, which has also been deseribed as M. munita,
MacGiilivray (Desc. of New or Little-known Polyzoa, pt. 2, p. 136,
pl. ii. fig. 10), has a very curious peristome which rises abruptly
from the front of the zowcium and is thick in consequence of being
hollow, or rather having a tube on cach side of the mucro. This
has not been mentioned by Mr. Hincks. Inside the peristome there
is no denticle, but the proximal edge of the aperture is a straight
plate. My specimen is hyaline.

Loc. Living: Port Phillip (Australia). Fossil: Waurn Ponds
(Australia); Napier, Waipukurau; Trig’s Station, Tanner’s Run, N.Z.

46. PoriNA GRANDIPORA, sp. nov. (Pl VII. fig. 23,)

Although the state of preservation of this fossil from Napier is so
unsatisfactory that a full deseription of it is impossible, yet, if again
found, it may, I think, be recognized. The peristome is much raised,
hiding the mouth, and there seems to have been a large avicularium
on the summit at cach side. 1In the centre of the zocecium there is
a large round pore, and from this it would seem to belong to
Gigantopora of Ridley.

47. Lerraria Poissonir, Aud. (Pl VIIL fig. 37.)

Flustra Poissonii, Aud., S8avigny, Descr. de 'Egypte, pl. x. fig. 5.
Lepralia  Poissonii, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. viii. p. 63, and vol. xv. p. 256.
Lepralia sctigera, MacGillivray (non Smitt), Trans. Roy. Soc.
Victoria, vol. xix. p. 133, pl. i. figs. 2, 3.
Lepralia odontostoma, Rss. Bry. (Bst. Ung. Mioc. p. 16, pl. iv.
fig. 8.
Lepralia Kirchenpaueri, var. teres, Hincks, Ann. & Mag. Nat.
_ Hist, ser. 5, vol. vi. p. 77, pl. ix. figs. 7, Ta.
This is a very common fossil from Waipukurau and corresponds in
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size with recent specimens from New Zealand, in which the front
surface is smooth, and the small smooth ovicell has a mucronate
ridge down the centre. . .

In recent specimens the spines do not occur in all zomcia nor in
all specimens. The most spinous specimen that I have scen 18 one
from Tahiti, in Miss Jelly’s collection. This is ncarly related to
Lepralia adpressa, and T still adhere to my opinion that L. Kirchen-
paueri, Heller, is only L. adpressa, in which, as I pointed out and
figured in my paper on the Bryozoa from Naples (Ann. & Mag.
N. H. ser. 5, vol. iii. p. 42, pl. xv. fig. 13), there are sometimes
“Jateral bosses.” Tho best figure of L. Kirchenpaueri is given by
Manzoni (Supp. alla Fauna dei Bry. Medit. p. 8, tav. iii. fig. 3).

The characters of the opercula of L. Poussonii and L. appressa
(figs. 87, 38) cnable these to be readily distinguished, although
also showing a near relationship. In the fossil some cclls havo the
central mucro very prominent and in others it is entirely absent.

Loc. Living: Bass's Straits, Tahiti and New Zcaland (I7.) ; Port
Phillip Heads (MacG.). Fossil: Napier and N. Harbour ; Waipu-
kurau, “ Whakati,” aud Petane; Shakespoare Cliff (New Zealand) ;
Miocence ; Rauchstallbrunngraben, near Baden.

48. LrprarTA RECTILINEATA, Hincks. (Pl VII. fig. 16; Pl VIII.
figs. 34, 35, 36.)

Lepralia rectilineata, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. xi. p. 110, pl. vii. fig. 5.

In a specimen from Waipukurau there is often a small ridge or
boss at each side of the aperture, just below which there are two
small avicularia, usually near togethor.  Where the aperture is con-
tracted there is a curved denticle directed inwards, and there is a
similar onc in L. Dorknii, Kirchenpaner (MS.), from Naples. A
gpecimen from Wanganui has large, elongate avicularia above the
aperture, whereas there are none in the one from Waipukurau.

The ovicell, which is not known in the recent form, is raised, glo-
bular, about half as wide as a zoceeium, Oral aperture 0-18 millim,
at widest part.

Loc. Living: New Zealand. Fossil: Waipukurau, Wanganui,
Napier.

49, LeprALIA IMBELLIS, Busk.

Hemeschara imbellis, Busk, Crag Polyzoa, p. 78, pl. iv. fig. 6,
1. x. fig. 7.

P Eschara pertuse, M.-Edwards, ¢ Obs. surles Foss. du genrc Eschare,”
Ann. des Sc. Nat. ser. 2, vol. vi. p. 9, pl. x. fig. 3; 8. Wood, Ann.
Nat. Hist. vol. xiii, p. 16 ; Busk, Crag Polyzoa, p. 65, pl. x. fig. 2.

As Lepralia pertusa, Esper, was described before Milne-Edwards
published the present species, the specific name must be changed ;
and seeing that Busk found it in the Crag, in both the Eschara- and
the Homeschara-stage, we can take his second name. The fossil from
near Napier is adnate, and has elongate colls with large punctures.
over the surface. There aro no ovicells on thesc fossils, Without
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the avicularium this would be Lepralia delicatula, Manzoni (Bry.
foss. Ttal. 3a cont. p. 11, pl. iii. fig. 17).

There are also fossils from Napier, Petane, and Tommy Gully,
with shorter cells and large pores arranged in a more or less
radiating manner, and in appearance and size much the same
as Lepralia striutula, lincks, which 1 think cannot be regarded
as more than a variety of the present. In a specimen of recent
L. striatule sent me by Miss Jelly there are only two or threc
zoceeia with avicularia at tho side of the orifice. In none of the
fossils do 1 find any, but it is possible that some cells that are partly
broken-down may have had such avicularia. A fossil from Waipu-
kurau Gorge has rather short cclls with but few pores irregularly
arranged. Close allies are Lepralia requluris, Rss., L. circumornaia,
Res., and L. megalola, Rss., from the Austrian Miocene, and the
living L. Pullasiana and L. pertuse, Esp.

Loc. Fossil: Crag, Sudbourne (M.-Fd.); C. Crag (B.); Zanclean
of Calabria (Seguenza). Pliocenc : Rametto (Sicily); Gerace, and
Tenda del Prado (Calabria) (4. W. W.); Napier (N. Z.), and the
short variety from Napier, Petanc, Tommy Gully, and Waipukurau.

50. LEepraLIA vERTUSA, Msper.

Cellepora pertusa, Esper, Pllanz. Cellep. p. 149, pl. x. fig. 2.

Lepralia pertusa, Busk, B. M. Cat. p. 80, pl. Ixxviii. figs. 1 & 3
(non 2), pl. Ixxix. figs. 1, 2; Smitt, Floridan Bry. p. 55; Hincks,
Brit. Mar. Polyzoa, p. 305, pL. xliil. figs. 1, 5.

Lepralia pertuse, var. rotundate, Waters, Ann. & Mag, Nat. Hist.
ser. b, vol. iii. p. 31.

Loe. Living : European scas, Florida, Australia (?) ; New Zealand
(?). Yossil: Muddy Creek ; Waurn Ponds (Austr.) ; Napier (N.Z.).

51. Lrrrania rosrricera, Sm. (Pl VIIL. fig. 17.)

Escharelle rostrigera, Smitt, Floridan Bryozoa, p. 57, pl. x. figs.
208-205.

" Lepralia rostrigera, Waters, Quart. Journ., Geol. Soc. vol. xli.
p. 298,

The specimen from Napier is Jarger than the recent Floridan ex-
amples, or the fossil from the River-Murray Cliffs. It is adnute,
and the zowecia are divided by raised lines; the surface is punc-
tured and granulated : the oral aperture is 022 millim., with an
avicularium at each side of the aperture. There is a raised border
round the aperture.

This is allicd to Lepralic ingens, Manzoni (Castrocaro, p. 25).

Loc. Living: Florida. Fossil: R.-Murray Cliffs (Australia);
Napier (N. Zeal.).

52, Lmpravia ronerrora, MacGillivray.

Lepralia longipora, MacGillivray, ¢ Descript. of New or Little-
known Polyzoa,” pt. ii., Trans. Roy. Soc. Viet. vol. xix. p. 135,
pl..iii. fig. 18. ’
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‘Oydlicopora pralonga, Hincks, Ann, & Mag. Nat. Hist. ser. 5,
vol. xiv. p. 279, pl. ix. fig. 7.
" The fossil from Waipukurau has the upper part of the zocecium
raised, giving a tubular appearance to the peristome. The surface
is granular and has more punctures than are figured by MacGillivray.
The ovicell is narrower than a zocecium. In Mucronclle canalifera,
Busk, the peristome is much produced and the ovicell is smaller.
Loc. Living: Port Phillip Heads (Victoria). Fossil: Waipukurau
and Trig’s Station.

53. LEPRALIA SEMILUNA, Rss., var. sIMPLEX, nov. (PL VII. fig.19.)

Eschara semiluna, Rss. ¢ Dic Foram. Anth. und Bry. des deutschen
Septar.” p. 182 (66), pl. vi. fig. 6, Denkschr. k.-k. Akad. Wissensch.
‘Wien, vol. xxv.

A fossil from Napier is aduate. The zowcium is suboval, only
slightly convex, with rather large pores. Oral aperture elongate,
straight below and with the sides straight, curved above. Walls at
the side of the aperturc thickened, forming a kind of peristome.
Above the aperture a nearly conceualed ovicell with an oval cribri-
form depression in the middle.

I am unable to find any suboral avicularia, as described by Reuss,
and therefore call it var. simple.

The species is described from Sollingen.

54. LEPRALIA FORAMINIGERA, Hincks.

Lepralia foraminigera, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. xi. p. 109, pl. vii. fig. 1.

The fossil, though there are only the two upper openings, corre-
sponds with recent specimens ; the oral aperture, in ecach case, is
about 015 millim. in diameter, and the operculum has a character-
istic hinge-projection on each side, which Mr. Hincks scems to have
overlooked.

Loc. Fossil: Waipukurau. Living: New Zealand (/1.); Napier
(sp. sent by Miss Jelly).

55. LEPRALIA DISTATA, sp. nov. (Woodecat, fig. 1.)

Zoarium incrusting. Zocecia distinct, convex, surface perforated
and mamillated. Oral aperture coarctato, with a small denticle at
each side where the contraction takes place. Ovicell small, subim-
mersed, about half the width of a zowcium, and the ovicelligerous
cells have a very much wider oral aperture than the other zowcia
and an extraordinarily thick lower lip. The zocecia and aperture
are about the same size as those of L. Pullusiana.

Loc. Waipukurau Gorge.

56. PorerLrA MamsUuPIUM, MacG,

Porella marsupium, Waters, Quart. Journ. Geol. Soc. vol. xxxix.
p. 437.

Loe. Living: Victoria (MacG.); Bass’s Straits (F.). Fossil:
‘Waurn Ponds (Victoria) ; Waipukurau (New Zeuland).
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57. PORELLA MARSUPIUM, var, PORIFERA, Hincks.

Porella marsupium, MacG., form porifera, Hincks, Ann. & Mag.
Nat. Hist. ser. 5, vol. xiii. p. 24, pl. iv. fig. 4.

Loc. Living: Queen Charlotte Island, off British Columbia (H.).
Fossil: Waipukurau and Napier (New Zealand).

58. PoRELLA CONCINNA, Busk.

Porella concinna, Waters, Quart. Journ. Geol. Soc. vol. xxxviii.
p. 271,

An incrusting fossil from Tommy Gully, Petane, has the avicu-
larium much raised on a suboral prominence, and in this respect
differs from the European types. The zocecia are divided by raised
lines, and the surface has large pores.

Loc. Living: Luropean seas; Bass’s Straits. Fossil: Mount
Gambier; Tommy Gully (Petane).

Fig. 1.—Lepralia bistata, Waters, from Waipulurau,
New Zealand.

59. Hiprormoa rracriLud, Manz.

Ilippothoa flagellum, Manz. Bry. Foss. Ital. 4a cont. p. 6, pl. i.
fig. 5; Suppl. alla Fauna dei Bry. Medit. 1« cont. p. 3; Bri. del
Plioe. antic. di Castrocaro, p. 5, pl. i. fig. 14; Hincks, Ann. &
Mag. Nat. Hist. 1877, vol. xx. p. 218; Brit. Mar. Polyzoa, p. 293,
pl. xliv. figs. 5-7; Busk, Chall. Rep. Polyzoa, p. 4, pl. xxxiii. fig. 7.

Probably also Lerebripora ramosa et irregularis, d’Orb. Voy. dans
PAmér. Mérid.

Loc. British seas and Medit. ; Singapore (H.); Heard Island,
75 fath.; New Zcaland. Fossil: Pliocenc of Italy and Sicily;
Napier.
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60. ScmrzororR:LLA CIRCINATA, MacG. (Pl VIIL. fig. 41.)

Lepralia circinata, MacG., Nat. Hist. Victoria, dec. iv, p. 21,
pl. xxxv. fig. 1.

Schizoporelln circinuta, Busk, ¢ Challenger’ Rep. of Polyzoa, p. 166,
fig. 4G: Hincks, Ann. & Mag. Nat. Hist. scr. 5, vol. xv. p. 2563,
pl. vii. fig. 1.

This is a common fossil from Waipukurau, and in size is just the
same as rocent specimens from Napier. The long spatulate avicu-
larium, dirceted downwards, is usually present; the oral aperture
(0-07 millim.) is about half the size of that of S. Cecilit, Aud.
Mr. Busk describes in both of these a movable appendage jointed to
the operculum : but neither of them is figured correetly by him, as
in 8. Cecilzi the appendage is a broad plate helow the operculum,
and does not become narrower, as may he seen in the figure given
in my paper < On the Use of the Opercula” &e. (Proe. Manch. Lit.
& Phil. Soe. xviil. 1878, fiz. 1), and in 8. circinata it becomes
broader below: and this appendage soparates very readily from the
rest of the operculum, so that it is difficult to prepare them out
together. 1In both there is a small notch in the proximal edge of
the larger piece of the operculum, into which the appendage fits; in
8. cireimata it is very minute, but in §. Cvedlié is much more pro-
nounced. It docs not seem that this appendage is movable, but that
an integument is attached both to it and to the proximal edge of the
operculum. In neither have I been able to find the minute fasci-
culus of muscular fibres at the lower part of the appendage to which
Mr. Busk refers, and such a structure would he very inexplicable.

Loc. Living: Victoria (Mue@.); off Inaccessible Island, Tristun
d’Acunha (Chall. Lixp.); Napior (Miss J.). Fossil: Waipukurau,

61, SCHIZOPORELLA AURICULATA, Hass,

Loc. Living: European and Australian seas. Fossil, Pliocene :
Brueeoli (Sicily); Reggio (Calabria); Mount Gambier and Bairns-
dale (Australia) ; Napier and Tommy Gully (New Zcaland).

62. Scurzororkrnra Ripreyi, MacG.

Sehizoporella marsupiuim, Ridley, Zool. Coll. made by H.M.S.
< Alert,” Proc. Zool. Soc. 1881, p. 48, pl. vi. fig. 6. .

Schizoporella Bidleyi, MacGillivray, Trans. Roy. Soc. of Victoria,
vol. xix. p. 191, pl. i. fig. 1.

This is a very small species, with the aperture only 0-6 millim.
wide. In the fossil the prominent suboral avicularia cover a large
part of the zowcium.

This seems to be closely allied to S. auriculate, but is smaller.
Mr. Hincks (Ann. & Mag. N. Hist. ser. 5, vol. xiii. p. 25) thinks that
this is identical with 8. (Escharina) simplex, ’Orb. ; but Mr. Quelch,
who has since oxamined original specimens of S. Ridleyi, combats
this (Ann. & Mag. N. Hist. ser. 5, vol. xiii. p. 215). I am not quite
convinced that this should not be united with S. simplex, d’Orb. ; but
as there is a doubt, it will be best to retain the other name.
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Loc. Living: Elizabeth Island, 6 fath. (R.); Vietoria (MacG.).
Fossil : Waipukurau ; Napier (?).

63. SCH1ZOPORELLA MARSUPIFERA, Busk.

Schizoporelle marsupifere, Busk, ¢Challenger’ Report on the
Polyzoa, pt. xxx. p. 165, pl. xxii. fig. 14.

Schizoporella lineolifera, Hincks, Aun. & Mag. Nat. Hist. ser. 5,
vol. xvii. p. 267, pl. ix. fig 10.

Loe. 1iving: Marion lsland, 50-75 fath.; Station 167, off New
Zealand, 150 fath. (B.): Adriatic (L.); Port Jackson, Nydney
(. W.). Fossil: Waipukurau.

64. ScH1ZOPORELLA BIAPERTA, Mich.

Eschava biaperia, Mich. Icon. Zooph. p. 330, pl. 1xxix. fig. 3 (sce
Hincks, Brit. Mar. Poly. p. 255, pl. x1. figs. 7-9); Waters, Ann. &
Mag. Nat. Hist. ser. 5, vol. iii. p. 37, pl. xi. figs. 1 & 2.

Loc. Living: European scas, Florida, Madeira, Tartary, Columbia,
New Zcaland (A. W. W. coll.), Bass’s Straits. Fossil: Doué (Mio-
cene) ; Crag; Pliocene of Italy and Sicily ; Waipukurau.

65. SCHIZOPORELLA CRIBRILIFERA, Hincks.

Schizoporella eribrilifera, Hincks, Ann. & Mag. Nat. Hist. ser. 5,
vol. xv. p. 250, pl. viii. fig. 5.

The fossil from the Pctanc marls is adnate, with the cells irre-
gular, as in Cellepora, and the aperture deep down, of the same size
and shape as in the recent species, but apparently without avicularia.

Loc. Living: New Zealand. Fossil: Petane marls,

66. SCHIZOPORELLA CLAVULA, Manz.

Lepralia clavule, Manzoni, Bry. Foss. 1tal. cont. 3«, p. 8, pl. ii.
fig. 9.

In the fossil from Waipukurau there arc six spines ‘above the
aperture, and the ovieell is small, erect, somewhat elongate. At one
or both sides of the aperture there is & nurrow avicularium directed
distally, following the border of the aperture, and usually curved.
The surface has probably been papillated, but that cannot be made
out with certainty.

Loc. Fossil: Turin (Miocene) ; Waipukurau.

67. ScmrzororeLra coNservara, Waters. (Pl VII. fig. 21.)

Schizoporella conservata, Watcrs, Quart. Journ. Geol. Soc. vol.xxxvii.
p. 340, pl. xviil. fig. 81, and Q. J. G. 8. vol. xxxviii. p. 273, pl. vii.
fig. 7; Hincks, Ann, & Mag, Nat. Hist. ser. 5, vol. x. p. 96, pl. vii.
fig. 2, and vol. xiv. p. 281,

Schizoporella insiynis, MacGillivray (non Hincks ), Trans. Roy. Soc.
Viet. vol, xix. p. 132, pl. ii. fig. 11.

T could not for some time decide whether the fossils from Curdies
Creek and Mount Gambier, the recent forms from near Melbourne,
and the fossil from Napier should be united under the same species,

Q.J.G. 8. No. 169. F
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seeing that while certain important characters show that they are
closely allied, in other points there are differences which may be
varietal. The oral aperture of the Ncw-Zcaland fossil has a
narrow sinus and is 0-2 millim. wide, which is larger than in
the Australian fossils, but not so large as in the rccent examples,
in which it is 0-32 millim. wide and has a much larger and rounder
sinus.

In both the recent specimens and the New-Zealand fossil the
ovicell is more concealed than in the fossil first deseribed, and in
both there is a row of pores round the flat central part inside the
ridge. In faet, in one specimen from Napicer the ovicell is quite on
a level with the zocecium, and only the ridge and row of pores is
visible. These pores are mot. mentioned by Mr. Hincks in his
description, but occur in a recent specimen from Port Western, In
the Napier fossil the avicularia are smaller and more raised than
in the others, and there is usually only one avicularium to a zocecium;
the centre of the zoceeium is plain with large pores round it, whereas
in the recent examples there is no plain portion, but there is in one
a ridgo up the centre as first described.  The ovicell of the New-
Zealand fossilis so much concealed that I am not sure whether there
have been radiating lines on its walls,

The aftinitics and differences of these three varieties, separated as
they are in time and locality, are very interesting.

Loc. Living: Tort Phillip, Port Phillip Meads, and Port. Western
(Adelaide).  Fossil: Curdies Creek (SOW. Australia), Mount Gambier
(8. Australia), and Napier (New Zealand).

68. ScnrzoPorELLA 0811QUA, (?) MacG. (Woodcut, fig. 2.

Lschara obligua, MacGillivray, Austr. Polyz., Trans. Roy. Soc. Vict.

vol. ix. p. 137 (1868): Zool. Vict. decade v. p. 89, pl. xIviii. fig. 1.
An adnate specimen, from Waipukurau Gorge, has zowcia sur-

Fig. 2.—Schizoporella obliqua (?), MagG., from
Waipulurau, New Zealand,

rounded by raised smooth lincs, and also frequently a raised line
across, or partly across, the zoawcium below the aperture, and there
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is sometimes at the side of the sinus a small suboral avicularium,
so that the fossil differs in these two particulars from the typical
S. obligua. The sinus is very distinct, and the aperture almost
meets above it.

69. ScAT1ZOPORELLA CINCIIPORA, Hincks, var. PErsoNaTA, nov. (Pl
VIIIL. fig. 28.)

Zoarium adnate. Zooecia ovate, not much raised, divided by
slightly raised lincs; surface reticulate, with large pores. Oral
aperture rounded above, longer than broad, with a distinct sinus on
the proximal cdge; on each side, below the aperture, on the border
of the zowcia, an elongate protuberance; between these, below the
aperture, a small rounded avicularium. This differs from the recent
forms in having the two lateral bosses. Since describing and figuring
the first specimens, I have had another from Waipukurau Gorge, with
ovicells, submitted to me. The two lateral bosses, in fully developed
ovicelligerous cells, meet in front and form a bridge, as in Smittia
Jacobensis, S. Landsborovil, var. personata, Microporella polystomella,
and Schizoporellu polymorpha, B.  In the Waipukurau fossils theroe
are no avicularia. Miss Jelly has a specimen of this varicty, recont,
from New Zcaland, growing in a cylindrical shape.

Loc. Living: New Zcaland. Tossil: Petane marls and Waipu-
kurau.

70. ScL1ZOPORELLA TUBEROSA, Rss., var. ANGUSTATA, nov. (Pl VIII,
fig. 26.)

Type : Eschara tuberosa, Rss. Die Foram. Anth. und Bry. des
d. Septaricnthones, Denkschr., Ak, Wissensch. Wicen, vol. xxv. p. 188,
pl. vi. figs. 9, 10, pl. viii. fig. 1.

Schizoporella biturrita, Hincks, Ann. & Mag. Nat. Hist. scr. 5,
vol. xiv. p. 280, pl. ix. fig. 8.

This occurs fossil from Waipukurau, with a tubular zoarium, in
the Hemeschara-stage.  Zowdia indistinet, with few large pores.
Oral aperture clithridiate, with a large broad triangular avicularium
above the aperture on each side directed towards the aperture. Oral
aperture (-17 millim. wide, 0-21 millim. long.

In mode of growth and general characters this resembles a recent
Schizoporella tuberosa from the Semaphore, Adclaide, with a large
triangular avicularium, which is often much raised, above the aper-
ture on cach side, and with a large broad raised ovicell ; but in this
the aperturc is much larger and the sinus is broadly emarginate
(see fig. 29).

In the fossil we are reminded of Lunulites incise, H. (conica,
MacG.), and Schizoporella biuperta. The typical L. tuberose also
occurs recent in Botany Bay, N.S.W., in the Lepralia-stage. Mr.,
Hincks deseribes it from Port Phillip Heads in a bilaminate stage.

I have not seen any from Australia or New Zcaland with the
avicularia inarching, ¢.e. in the personata-stage, as in DBusk’s
Gephyrophora polymorpha.
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71. ScmrzororrrLA BYALINA, L. (Pl. VIIL. figs. 42, 43.)

For synonyms, sce Hincks, Brit. Mar. Polyzoa, p. 271, and add : —

Eschara annularis, Moll, Scerinde, p. 39, fig. 4.

1 cannot agree with Mr. Busk in uniting this with Chorizopora,
which has the proximal cdge of the operculum straight, whercas in
the ordinary zoeecia of 8. hyalina there is a wide sinus, and it is
only in the fertile cells that the proximal cdge is ncarly straight
(sce figs. 42, 43). Mr. Busk identificd what we now know as
Chorizopora Brongniartii, Aud., with Savigny's figure of Flustra
Brongniartii ; and as this has been generally aceepted it would not
be advisable now to change the name, though I quite agree with
Mr. Busk in doubting whether Savigny’s figure was mcant to
represent the specics.

Loc. Living : Cosmopolitun. Fossil: English Crag; Waipukurau
and Tommy Gully, Trig’s Station (New Zealand).

72. CELLEPORA ALBIROSTRIS, Sm.

Cellepora albirostris, Waters, Quart. Journ. Geol. Soc. vol. xli.
p. 304,

A specimen from Shakespeare Cliff has a free globular form,
about 6 millim. in diameter ; two specimens from Napier are adnatc
on shell, while another is a large solid branching form. In unone is
the prescrvation very satisfactory, and no spines arc seen, so that
perhaps they should be called var. hastig-r«, B.  The proximal edge
of the oral aperture is more curved than in my recent specimens,
and in this respect more resembles var. hastigerae.

Loc. Living: Florida, 25-35 fath.; Sydney (Sin.): Shark Island,
8 fath. (4. W.); Heard lsland, 75 fath. (B.); Adeclaide (A. W.).
Fossil: River Murray (Australia), Napier and Wanganui (Now
Zealand).

73. CELLEPORA TRIDENTICULATA, Busk.

Cellepora tridenticalain, Busk, Journ. Linn. Soc. vol. xv. p. 847 ;
¢ Challenger’ Rep. on Polyzoa, p. 148, pl. xxix.fig. 3, pl. xxxv.
fig. 17 ; Waters, Quart. Journ. Geol. Soc. vol. xli. p. 306.

The fossil from Waipukurau is adnate, aud shows the attachment
of the two spines very clearly.

Loe. Living: Cape York; Adelaide. TFossil: Alding:d; River-
Musray Cliffs; Yorke’s Peninsula (Australia); Waipukurau (New
Zealand).

74. CrLLEPORA conoNorus, S. Wood.

For synonyms, sec Waters, Quart. Journ. Geol. Soc. vol. x1i. p. 302,

A specimon from Napier occurs in a thick solid branching form.
The minute charactors are made out with difficulty.

75. CELLEPORA CcOSTATA, MacG.

Cellepora costata, MacGillivray, Trans. R. Soc. Vict. vol. ix. 1869,
p- 136; Waters, Quart. Journ. Geol. Soc. vol. xli. p. 803,
Cellepora globularis, Bronn, Leth. Geogn. ii. p. 877, pl. xxxv.
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fig. 15, a, 5; Reuss, Foss. Polyp. des W. Tertiiirbeckens, p. 76
pl. ix. figs. 11-15; Reuss, Foss. Fauna St. von Wieliezka, p. 94 ;
Manzoni, Bri. foss. del Mioc. d’Aust. ed Ungh. p. 51, pl. i. fig. 2.

Cellepora retuse, Manzoni, Bri. del plioc. ant. di Castrocaro, p. 35,
pl. v. fig. 59.

Qellepora retusa, Manz., var. ceminate, Waters, Ann. & Mag, Nat.
Hist. ser. 5, vol. iil. p. 194, pl. xiii. fig. 1.

Oellepora rota, MacGillivray, New or Little-known Polyzoa, pt. viii.
p- 11, pl. iii. fig. 6.

There are two adnate convex zoaria, fossil, from Napier, about
12 millim. in diameter. In most zocecia the aperture is unarmed,
though in a good many there is an avicularium at one side, and
these cells cxactly correspond with Manzoni’s figure of Cellepora
globularis (L Bri. Mioc. Aust. Ung. p. 51, pl. i fig. 2); therc are,
however, a few zocecia with an oral avicularium at cach side.

In some specimens of what I may call the typieal Cellepora globu-
laris, which I collected from the Miocene of Nussdorf, near Vienna,
there are ncarly always two lateral oral avicularia, hut a few
zoeecia have only one, thus again corresponding with Manzoni’s
figurc. When these Nussdorf specimens have the two avienlaria,
tho appearance is just the same as in some cells of C. retusa,
var. caminate, W., which, however, more frequently has threo
avicularia. We are thus able to trace tho unbroken conmexion
between the New Zealand fossils, in which the aperture is nearly
always unarmed, and the recont Naples forin, in which therc are
usually three very prominent oral avicularia. In all cases the oral
aperture is deep down in {he peristome.

1 have a rccent specimen from Port Phillip Heads with long
branches, seldom with oral avicularia, but when they occur the
mandibles are semicircular. I had not at all recognized the simi-
larity until T prepared out the opercula, which are characteristic and
correspond with the Naples specimens. The apertures are larger
than those of the fossils, which mcasure about 0-08 millim. In this
Port-Phillip-Heads specics there are lurge spatulate avicularia.

The connexion was thus independontly traced up in the fossils by
means of the oral avicularia, and in the recent forms by the opercula
and other chitinous organs.

1 have been in doubt as to whether this should be called €. costata
or globularis; but as it is by means of dircet comparison of typical
specimens rather than by the descriptions that 1 have worked up
the synonymy, the name costata is retained.

Loc. Living: Wilson Promontory and Queenscliff, Victoria
(MacG.); Port Phillip Heads (MacG. & A. W. W.); Glenelg, 8.
Australia (4. W. W.); Naples (W.). Fossil: Nussdorf (1. W. W.)
and numerous other Miocenc localitics of Austria and Hungary
(Reuss & Manz.) ; Pliocene of Italy (Manz. & W.): Adeclaide, Aus-
tralia; Napicr, New Zcaland.

76. CELLEPORA DECEPTA, sp. nov. (Pl VIIL fig. 33.)
There are two unsatisfactorily preserved specimens from Napier.
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‘The lower edge of the aperture is straight, the upper rounded (01
millim. wide). There is an avicularium below the oral aperture,
and the avicularian chamber is much raised, so that the appearance
of these is sometimes almost like ovicells. The ovicells are usually
much concealed. Vicarious avicularia elongate, spatulate, scattered
all over the colony. This is related to C. pertuse and C. fossa.

CELLEPORA.

There is a cylindrical Cellepora from Napier with zocecia irregu-
larly placed; the oral aperture subrotundate with a wido sinus.
Therc are numerous avicularia scattered about, some are very large,
being the length of three or four zocecia; the mandibular space is
acute. It is distinguished from C. yarracensis, Waters, by the shape
of the aperture.

77. REYNCHOPORA LoNeIROsTRIS, Hincks. (PL VII. fig. 22.)

Rhynchopora longirostris, Hincks, Ann. & Mag. Nat. Hist. scr. 5,
vol. viii. p. 66, pl. iv. figs. 7, 8.
Fossil, from Napier, adnate. Zowcia elongate, rising towards the
mouth with a very long raised avicularian rostrum. On some zomcia
there is a very narrow avicularium attached to the rostrum, with
the mandible directed towards the proximal part of the zocecium.
The oral aperture is suborbicular, with a wide round sinus,
Rhynchopora bispinosa is a most variable species, and when it has
been properly worked up will probably have the longest list of
synonyms of any Bryozoon, and my first impression was that the
fossil belonged to that species. Being unable, however, to find any
denticles, and all the cells being equal in size without the peristome
rising on either side, I referred tho fossil to Sehizoporella; but
receiving a recent specimen from Port Phillip, Australia, in which
the long rostrum was well developed, with a lanceolate avieularium
to almost every ccll, and a slight clevation of the peristome on each
side, the spccies was again brought back to fthynchopora. In the
recent form I am able to see in one or two zocecia a small denticle,
but cannot find one in most. This seems ‘5 be allicd to Cellepora
longirostris, MacG., and Schizoporelle cryptostoma, MacG.

Loc. Living: Curtis Island (H.); Port Phillip (W.). Fossil:
Napier.

78. Luxvrites PETALOIDES, d'Orb.

Lunulites petaloides, d’Orb., Waters, Quart. Journ. Geol. Soc. vol.
xxxix. p. 442, pl. xil. fig. 11 @, b, ¢.

There are several specimens from Shakespeare Cliff, Wanganui,
and in these the number of vibracula is very variable ; they are often
placed regularly for two or threc rows, and in the rest of the colony
scattered irregularly. The aperture is (-4 millim. wide.

T do not see any reason for changing the generic name which has
now been used for so long and is so generally recognized, nor is
any advantage apparent in the alteration to Lunaria proposed by
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Mr. Busk, and no one, however eminent, has authority to alter a
well-established name. The genus, however, can only be looked upon
as provisional, since it is almost entirely based on the mode of growth.
This I have already shown to be unsatisfactory, and within the last
few weeks have received from New South Wales a recent specimen
of Flabellopora elegans, d’Orb., which is either Lunulites cancellatus,
Busk, or very closely allied to it. This grows in an irregular sub-
crescentic form with two layers of zocecia separated by a cellular
structure formed of avicularian cclls.

Loc. Fossil: European Cretaccous, Miocene and Pliocene; Mt.
Gambier, Muddy Creek, Bird Rock ( Australia); Napier and Wanganui
(New Zcaland).

Besides tho species discussed, there are some specimens of Retepora
from near Napier, and a Caberea from Waipukurau which may be
the C. crassimarginate of Busk.

EXPLANATION OF PLATKES VI.-VIIL

PraTe VI.

Fig. 1. Membranipora Lacroizii, Aud., var. grandis. From Napier.
anniebus, Manz.

——— monostachys.  From Napier,

—— Dusneritii, Aud.  From Waipukurau.

annulus, Manz.  Irom the same specimen as fig. 2.
monostackys. From the same specimen as fig. 3. From Napier.
nobilis, Bss.  From Petane.

. Monoporella disjuncta, Manz. From Napier.

. Membranipora annulus, Manz.

nobilis, Rss., with cells like ovalés.  From Napier.

T
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11. Monoporella waipukurensis, sp. nov.  From Waipukurau,
12, M-mbranipora occultata, sp. nov., fossil. Fromn Napier.
13. —— ~——, recent.

~
'S

. Cuncelled. ]
Prare VIL

Fig. 15. Monoporella erassatina, Waters. Whakati.

106, Lepralia rectilincata, Hincks.  From Waipukurau.
rostrigera, Sm.  From Napier.
18, Membraniporelle nétida, J.  From Waipukurau.
19. Lepralia semiluna, var, simplex, nov.  From Napier.
20. Mucronclla firmata, sp. nov. From Waipukurau,
21. Schizoporella conservata, Waters.  Napier.
22, Rhjymchopora longirostris, Hincks. From Napier.
23. Porina grandipora, sp. nov.  TFrom Napier.
24. Mucronclla alvareziana, B., X 25. From Waipukurau
25, —— . % 85. Ditto.

Prate VIII.

Fig. 26. Sckizoporella tuberosa, Rss., var. angustata. From Napier.
27. Micropora variperforata, sp. nov.
28. Schizoporella cinctipora, 1., var. personata. From Petane.
tuberosa, Rss., recent.  From Napier.
30. Mucronella tricuspis, Hincks, var. waipukurensis; front of cells
broken down.
81. Mucronella porosa, H., var. minima. From Petane.
32. Membranipora spinosa, Q. & G.  From Napier,
838. Cellepora decepta, sp. nov. From Napier.
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Fig. 34. Operculum of Lepralia rectilineata, X 85.
85. Mandible of Lepralia rectilineata, x 250.

36. X 8b.

37. Operculum of chmlza Powsomz, Aud., x 170.
adpressa, B., X 170.

30 Monoporella capensis, var. dentata. From Nu.pler.

40. Operculum of Membranipora occultata, sp. nov., X 25H0.

41. Operculum of ;Sdu.%?onll(t circinate, MacG., X 170.

42 & 43. Opercula of Schicoporella hyalina, L., x 170.
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7. On the Drives of the VALE of Cuwyp and their RELATION io0 the
Caves and Cave-pirosims. By T. M°Kmxny Huveurs, M.A.,
1F.G.S., Woodwardian Professor of Geology, Cambridge. (Read
November 17, 1856.)

[Prars IX.]

Paxnr L.

Introduction.

Trequestionshere involved are many and various,and their consider-
ation carries us from one place to another over a very wide area.

We cannot safely draw inferences as to the age and origin of any
drifts on the borders of a mountain-land without, on the one hand,
tracing it up to the source from which it was transported, to see
whether wo can explain the distribution of the various kinds of
material of which it is composed, and, on the other hand, following
it as far as possible down over the lowlands, to sec whether any
suceession of deposits or organic remains or evidenco as to its former
oxtent can be made to throw light on the conditions of the age in
which it was distributed.

And, seeing that most caves have been formed and filled during
the age of accumulation of the various superficial deposits which
we include under the name “drift,” we cannot safely speculate
upon the age or origin of the one set of phenomena without con-
sidering all the evidence to be derived from the other also.

Only in the hilly districts can we find caves at all, and, generally,
the more important occur along the outskirts of the high lands,
where drifts of various character are apt to be found. The rela-
tion of the local drifts to tho caves may be of great interest if the
oxact place and age of those drifts have first been clearly made out.

We must first therefore inquire whether it is possible to estab-
lish a local succession in the drifts; whether the classification
so suggested fits in with the conclusions arrived at in adjoining
districts ; whether we can arrive at any connected history of the
sequence of cvents connected with the caves consistent with all the
information so gathered.

Such are the questions I invite the Society to discuss with
reference to u part of North Wales, and I propose to bring forward
the cvidence I have collected on the subject in the following
manner :—

A. The Drifts of the Vale of Clhwyd.
1. The Arcnig Drift.
2. The 86. Asaph Drift.
3. The Surfaco-drift.

B. The Caves of the Vale of Clwyd.

1. The Caves.
2. The Cave-deposits.
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Paxr II.
The Arenig Drift.

Any one standing on Arenig or Llyfnant and looking round over
the wide expanse of unenclosed moorland, would sce at a glance that
there, to the west, was a basin in which, under somewhat different
conditions, snow might collect to any depth and, compacted into ice,
crush its way out towards Bala between the two Arenigs and over
the col between Llyfnant and Arcnig Mawr, towards the head of
Bala lake. There, to the north, was an area on which névés would
be formed of the snow that was blown from the crags of Snowdon
or Moel Siabod, or many another glorious peak. There is the
western sea stretching away boyond the mountains of Harlech, and
feeding with moisture the prevalent south-west wind, which keeps
the hill-sides for ever damp, and at Blaenau Ffestiniog, as T was
informed by Mr. J. H. Williams, throws down ycarly 133 inches of
rain. The dark southern end of the valley west of Arenig still
holds the winter's snow in its deep shadow far through the summer,
and has in consequence the name of Twll-yr-eira, “the hole of
the snow.” The long esgair-like ridges running down from it are
probably due to the torrents diverted by the snow.

Push the mountains up till the moisture that fell should all fall
as snow, and the summer’s sun should quite fail to undo the winter’s
frost, then the névé must form there, and glacier-ice must How
from the Arenigs and Siabod, from Snowdon and the Carneddau.

But we are not left to mere speculation on this point. Over
the col and along the east slopes of Llyfnant the glacial striwe are
still scen running south. They score the rock in long cast and
west furrows on the rounded shoulders of Arenig Mawr above
Milltirgerig.

Here and there, in some deep hollow, the remains of the old drift
is still scen, and a few scratched stones are found in the fine putty-
like felspathic mud worn as the flour of rock in and under the ice
from the volcanic ashes that there abound. An cxample of this
drift is secn in the hollow scooped out in the soft Graptolite-bearing
shalo cast of Maengrugog.

Also we see whence the boulders came that lie scattered over
all the region to the cast. Under every precipice of ash and various
porphyritic rock there is a talus formed of cnormous blocks fallen
from the cliffs above. These arc mostly well-marked rocks which
do not occur again in place among the formations further cast.

So we can trace this drift by its boulders and fine felspathic mud
and small variety of rock up to the valleys of the Dce and Clwyd
and far beyond.

As we travel east the fragments from tho rocks of Arenig and its
surrounding district become, of course, less conspicuous compared
with the material that the ice has gathered on its way ; but all
the material has been transported from the west—all from the
rocks of Wales—and the striations on the solid rock agree with
this. We have already noticed how the grooves ran round the
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shoulders of Arenig and pointed to the east. Down into the
valley of the Dee between Corwen and Bala; up the steep slope
of the Berwyns, as shown by the east and west strie south of Nant-
caweddau; hill after hill bears traces of the passage of the ice in
that direction. There must have been some barrier on the north,
perhaps the foot of a great ice-sheet from Scotland and tho ILakes,
so that the Welsh ice crushed its way eastward over hill and dale,
ignoring all the highest ranges in its course, down into the Vale of
Clwyd, scoring the limestone rocks at Cefn, as scen in the road-
cutting belnnd the stable-yard ; then up over the high hills form-
ing the northern end of the Clwydian Range, as seen on the top of
tho hill S.I. of Cwm ; across the Ilope Mountain and Mincra; all
the striations running roughly east. No icebergs coming from the
west can have grounded behind Cefn,  All the evidence points to
land-ice as tho agent to which we must refer these striw on the
solid rock.

Along the Clwydian Range huge blocks of the voleanic rocks of
Arcnig are common. A group is secn by the cottages above the
Grove near Bodfari. One enormous houlder lies at the junction of
the highest mountain-fenees N.W. of Moel Iammau.

The more northern portion of the drift, derived from the Snowdon
rather than the Arenig area, might perhaps be distinguished. There
seems to be a difference between the older drift near the north coast
and that a little further south; but all comes {from the west.

The western drift, I think, is seen in the deep sections which the
Flwy has cut into the hill-sides above Dolben, and especially at the
bend in the river near Dol, where landslips have, however, some-
what complicated the section, bringing down some newer drifts
which lay upon it higher up the slope.

One section gave tho following succession :—

Fig. 1.—Diagram-Section seen at bend of River Elwy, near Dol.

'g: gi::&k peaty clay. }Masses slipped from ahove.

¢. Reddish boulder-clay, resting, with a very irregular line of junction, on d,
(Northern or 8t. Asaph drift.)
d. Blue-grey boulder-clay. (Western Drift.)

The nower drifts rest with a very irregular line of junction on an
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old blue-grey clay with boulders, all from the Welsh rocks to the
west.

In the Vale of Clwyd the denudation which cut down through
the soft or easily undermined strata of the St. Asaph (or Northern)
Drift scems to have becn often arrested when it reached the stiff
tough older clay which we have called the Arenig(or Western)
Drift.

At the bottom of the cliff beyond Brynelwy, near St. Asaph, where
the river had removed the débris from the landslips, a dark blue
clay, with boulders of Welsh rocks only, used sometimes to be
cxposed ; and below the Mount, nearer St. Asaph, the scction by the
river often shows a similar dark blue boulder-clay overlain irregu-
larly by the Marine Sandy Drift (see Section, fig. 3, p. 81). The
top of this hlue houlder-clay is remanié, as in the Colwyn Sections,
only that in the Flwy the remanié surface of the old drift is a
boulder-clay, while at Colwyn, in the section next to bo deseribed, it
is a sandy clay.

Along the coast in Colwyn Bay a similar dark blue clay full of
seratehed stones, all of which are from Welsh rocks, is exposed
here and there.  For instance, at the base of the cliff ahout 200
yards N.W. of thc Bath House at Aberrhyd, where the following
soction (fig. 2) may be scen :—

Fig. 2.——Section seen in Sea-cliff, abont 200 yards N.W. of Buth
House, Aberrhyd, Colwyn Bay. (Scale 80 feet to 1 inch).

a. Chocolate-red clay, with boulders; some scratehes.
b. Sand.

¢. Yellow laminated sandy clay.

d. Blue clay, with many seratched stones.

d represents the older clay left by the ice from the great snowy
region to the west, which crept downwards from the central
gathering-ground, and probably at onc time levelled up much of the
low-ridged country on the borders of the mountain land. 1In this
no trace of organism has ever heen found, except, of course, the
fossils in the fragments transported from the older rocks.

Changing somewhat locally according to the source from which
it is derived, it still has much in common wherever it occurs; but its
chief character is this, that in the district under examination it
contains only material from Welsh mountains in the west.

This, then, is the oldest drift T know of in the Vale of Clwyd.
Call it for local purposes the Arenig Drift, the Western Drift, the
Snowdon Drift, tho Great Ico Drift, the Older Drift.

I deprecate the use of the name ¢ Boulder-clay” as a technical
term for any subdivision of the series. As a descriptive term for any
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clay with boulders in it, it is required for current language. So the
word drift is required for common use in the sense of transported
superficial deposits not beiug voleanic c¢jectumenta, or rock decom-
posed in place, or otherwise included by more strict definition.

What secms certain is that, starting in the Arenig district, wo
find an ancient boulder-clay which contains no fragments from any
other distriet, and no trace of marine aciion, hut follows the tracks
of the land-ice away to the cast. Whether we are right in referring
to the same age and oritin certain isolated patches of boulder-clay
which oceur at the base of all the marine drifts of the north-cast of
Wales and its borders, is another question ; hutit scems to me that
there is a strong @ priori reason for expecting that such patches
should be left here and there, and much evidence that they have
been decected in some cases.  Besides the scetions deseribed above,
in which thero scems reason to suspect its existence, I may appeal
to the publications of many other ouscervers for the occurrence of
an oldcer, probably land-ice drift, underlying the marine drifts of the
sume or adjoining districts. Sece :—

KEyron. Geol. Mag. vol. v. p. 349.

Harn. Geol. Mag. vol. vii. p. 509.

MackiNtosH.  Geol. Mag. vol.ix. p. 15 : Quart. Journ. Geol. Soec.

vol. xxix. (1873) p. 355, footnote ; vol. xxxiii. (1877) p. 7:8.

Mertarp Reapk.  Quart. Journ. Geol. Soe. vol. xxx. p. 27:

vol. xxxix. p. 83 : vol. xli. p. 102.
- Dr Ranci.  Proc. Geol. Assoc. vol. iv. p. 221,
Strauan., Mem. Geol. Survey, “ Geology of the coasts adjoining
Rhyl, Abergele, and Colwyn;” Quart. Journ. Geol. Soc.
vol. xlii. (1886), pp. 36, 37.

This drift cannot be tracod continuously to the east or north
into the drifts of which the succession, local or general, has been
made out. We follow it to the margin of the Cheshire plains ; but
where it ended is not so clear. It is everywhere covered by newer
deposits over the low ground arvound the mountain-group from
which it ecame. Mr. Mackintosh has traced what he considers to be
the ““junction of the Arenig felstone and Kskdale granite dis-
persions”” along the hills north of Llangollen (Quart. Journ. Geol.
Soc. vol. xxxv. 1874, p. 425 vol. xxxvii. 1851, p. 861); and
Mr. Scarles Wood, chiefly from the evidence collected by Mr. Mackin-
tosh, believed that the Arenig ice terminated somewhere along that
line (ibid. footnote). But whether left by the Arenig ice at an
earlier stage of further eastward oxtemsion, or derived from its
terminal boulder-clays during tho period of submergence, thero is
no doubt that the Arenig rocks occur in the drifts far over central
England.

It is difficult to corrclate land-ice drift with marine. Morcover the
oldest drifts of Kast Anglia show such a preponderance of northern
material that we must suppose that, although we may find there
drift of approximately tho same age, it belongs to a different ice-
stream. How the various parts of such a sheet turn round the hills,
cross, overlap, and, in the greater strength of onc or other mass,
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predominate, may be seen in the beautifully clear view of the
Greenland ice given in the Report of the Danish Commission
(Meddelelser om Gronland, Heft 1: Copenhagen, 1879).

‘What is a well-established generalization from the examination
of the drifts of Eastern England, and bears upon the question now
before us, is that there are along the eastern coasts two quite distinct
stages—an earlier stage, in which there is more evidence of the
direct action of ice, though the deposits are marine like those of
later date, and these older drifts contain an Arctic fauna; and a
later stage, also marine, rescmbling the boulder-clay from which it
is chiefly derived, but conlaining few northern forms of life and no
evidence of glacial conditions prevailing ncar.

See also :—

SearLes Woon.  Quart, Journ. Geol. Soc. vol. xxxvi. 1880, p.516;

vol. xxxviii. 1882, p. 707.
GEikiE, J. ¢ The Great Ice Age,” 1877, pp. 366-381; ¢ Prehistorie
Europe,” 1881, p. 264.

Searres Woon. Geol. Mag. dee. 2, vol. v. p. 15.

A type of the older drift with Arctic shells, pcrhaps the marine
equivalent of the Arenig drift, may, I think, be scen at Dimlington
and Bridlington (see references below, pp. 91, 92).

Other examples might be quoted, for instance the Arctic shells
found by Brown in the drift’at Elie, in Yife, and Errol, in Perth,
which, according to Otro Torell, were the same as those now living
in front of the Great Glacier at Spitzbergen. (1irown, Rev. Thos.,
Trans. R. Soc. Edinb. vol. xxiv. p. 627.)

In such investigations we arc continually met by the great diffi-
culty of determining whether a drift is not re-made in some way or
another, and whether scratched stones and shells may not have been
derived from older deposits.  (See also, Kinahan, Geol. Mag. dec. 2,
vol. i. “Glacialoid or Re-arranged Drift;” Mcllard Reade, I'roc.
Liverpool Geol. Soc. 1873-74, p. 50, « Tidal Action as a Geological
Cause.”)

Some have suggested that the shell-bearing drifts of North Wales
represent portions of the sea-bottom thrust forward by the icc-foot
and pushed up the flanks of the mountains till, on the melting of
the ice, they settled down where they now lie.  There seems to be
no doubt that such transport of frozen masses uphill and the coming
to the surface of matter in glacier-ice does occur. It is analogous
to the travelling of boulders across valleys and uphill in glacier-ice,
as suggested years ago by Mr. Goodchild in explanation of some of
the phenomena of the Lake-district (Geol. Mag. dee. 2, vol. ii. 1874 ;
Quart. Journ. Geol. Soc. vol. xxxi. 1875, p. 55), and more gencrally

by Prof. James Geikie (Trans. Geol. Soc. Glasgow, vol. iv. 1874,
P- 235, in the ¢Scottish Naturalist,” and in his paper “ On the Inter-
crossing of Erratics”). Irofessor Carvill Lewis refers the shell-
bearing deposits of North Wales to the terminal moraine of a mass
of land-ice, which carried granite from Scotland and shells and flint
from the bed of the 1rish Sca (Brit. Assoc. 1886 ; Geol. Mag. dec. 3,
vol. iv. 1887, p. 29). 1think, perhaps, he would make an exception
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in the case of the lower-level sands such as those of the Vale of Clwyd ;
but this distinction would be difficult to maintain, and the manner
of occurrence of the North-Wales Marine drift along well-defined
terraces and with current-bedding and horizontal stratification
bearing a definite relation to the physical geography of each district
renders this explanation improbable in that case. Besides, the
character of the shells is not consistent with the idea of such extreme
glacial conditions. The Moel Tryfan deposit, as pointed out by
Gwyn Jeffreys (Quart. Journ. Geol. Soc. vol. xxxvi. 1880, p. 355),
is not strictly glacial ; the fauna has a Norwegian rather than an
Arctic facies.

So, again, in the case of the marine drifts of the plains of Cheshire
and Lancashire, Shone draws attention to the mixture of forms
(Quart. Journ. Geol. Soc. vol. xxxiv. 1878), and suggests in expla-
nation that the Scandinavian shells in the sands and gravels were
derived from an older Boulder-clay (p. 389). Xven in the case of
the clay-drift, which he thinks was dropped in quiet deep water, he
shows that many of the shells must have been carried into it from
a sandy shore, and explains this (p. 388) by reference to existing
conditions in the estuary of the Dec, where shells with sand in
them now get carried out by thin shore-ice into deeper water. In
this case it is clear that scratched boulders of granite &e. from the
northern lund-ice drift must get dropped into the same clayey
deposit without having their striwe obliterated by being rolled along
a shingly shore.

Bearing all this in mind, we may now pass on to consider the
second division of the drifts of the Vale of Clwyd, a stage in which
the deposits were derived in part from the old western drifts above
described, and also in part from the houlder-clays which wero
formed at the end of the ice from the Lake-district, and {rom the
shingle which travelled along the shore from the flint-bearing drifts
of other arcas. '

Paxr 11I.
The St. Asaph Drift.

Tn a paper read before the Chester Society of Natural Seicnce in
1880* T spoke of this as the Clwydian Drift; but as further sul-
divisions secm to be already possible, I now use the name St. Asaph
Drift as more precise for the stratificd beds on which the Cathedral
of St. Asaph stands. 1t might be called the Sea-drift, being the only
drift in the vale which we know to have been of marine origin ; or
we might speak of it as the Newer Drift, to distinguish it from that
older deposit on which it rests irregularly wherever the two are
found together, and which, on other evidcuce, secms to belong to a
previous state of things. It might be referred to as the Northern
Drift, secing that in it we find for the first time in the history of the
vale fragments of northern origin.

* Proc. Chester Soc. Nat. Sci. no. 3 (1884)
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This drift belongs to a period of submergence of which there is
other cvidonce all round the coast of Wales, Hence it is clear that
we must divide it into two stages, the deposits of the submergence
and those of the emergence. There must have been the waste along
the shore of the cneroaching sea as the land subsided, and, the further
down the valleys sunk the safer from further denudation was the
ddbris swept into the deeper purts, There must have been shingly
ghores and cliffs of boulder-clay of the Arenig Drift, along which
landslips took place, and the clay, not always broken up, and the
included stones, not always rolled, scttled down into the fjords.
Round the shore there would be a shingly beach.

Then there was the period of emergence, when the land rose to
where we have it now. This was, of course, a time of greater waste
and destruction, when the soft, newly-formed beds were lifted up to
the level of the wind-waves, or, if they survived the lash of the
waves, were raised out of the sea to be acted upon by the summer
sun and winter’s frost—by the torrents of rain and the mountain-
streams.

So we must expect to find along the margin of the valley morc
sand and gravel, and towards the centre more clay.

Now, to examine the scctions in the drifts of these stages,
I will take them in an order convenient for my purpose of corre-
lation, first giving the most typical and clearly made out, and then
following them, as suggested by the particular points of variation
which I am endeavouring to explain.

The river Elwy, when it has once turned north after breaking out
of the gorge under the Cefn rocks, gencrally clings rather vo the
eastern side of the valley till it joins the Clwyd at Rhydyddaudwr,
above Rhuddlan. -

Down as far as Pontyralltgoch it cuts into stained Carhouniferous
rocks capped by drift ; bvt soon the solid rock drops out of sight,
and tho river washes the hase f a slippery slope of clay and sand, as
scen where it cuts into the steep bank south of Brynelwy.

The greater part of the drift seen in this section must be referred
to the 8t. Asaph Drift. The dark-blue boulder-clay sometimes ex-
poscd at the buse near the north end may be, as we have said above
(p. 76), the old Areniy Drift. A mass of gravel and sand at the
top, which may be the gravel of the shore during emergence, is
brought against the red clay by an ancient settlement, the exact
amount and dircction of which is obscured by subsequent slippings
of the fuce of the cliff; but they both belong to the same set of

deposits, and contain the same remains, )

In the wood, less than 100 yards to the south, more clay is scen,
but the lower purt of the section there is obscured by talus and
overgrown.

The upper sand and gravel is generally grey ; the clay is red.
Lower down the valley, about } mile south of the Palace of St. Asaph,
@ similar dark-red clay with boulders rests upon sharp red sand, as if
derived largely from New Red Sandstone.  North of the city, just
below the Mount, another section through the St. Asaph drift is
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generally well exposed, being kept clear of talus by thoriver, which
swoeps the foot of the cliff. (See section, fig. 3.)

Here bands of reddish clay oceur within the mass, and a red
boulder-clay comes on above on the cast and south.

It is excavated for brickmaking near the railway, a little north of
the station of St. Asaph, and again close to the line where the rail-
way crosses the road to Llanerch farm-buildings. This clay seems
to thicken to the south.  In the well at Llanerch it was proved to
37 feet 6 inches ; while at Maeselwy, in the well, it was found to be
54 feet 10 inches in thickness., The boulders were chiefly at the
base.

TFig. 8.—Section scen in Hust Bank of the Elwy below the Mount,
St. Asaph. (Scale 80 feet to 1 inch.)

a. Surface wash.

. Alternations of sand, with brown or red clay and lomn ; varics much from
yoar to year, ax the river cats hack the clilf. The middle part is, in general,
distinetly banded with even-bedded sand and loam ; contains flint, granite, and
sea-shells ; seratehed stones nol. common,

¢. Blue cluy, with many scratched stones; all from Welsh hills (except some
stones from 4, which have got into the top puddled and re-sorted purt).

On the eastern side of the tongue of drift that parts the Clwyd
and the Elwy at St. Asaph, opposite Bronwylfa, on the south, there
is a pit showing a similar section in the St. Asaph Drift. Here it
is chiefly sand, for which the pit was dug. I havo found a fow
fragmentary sea-shells in it.

On the west side also of the valley a similar driftis seen. Inthe
road-cutting opposite Y Roe there is a red clay with shells and
boulders.  Up the road towards Wigfair Uchaf red sand and clay is
excavated here and there.  East of Ffynonfair Chapel, just helow
the bend of the road where it leaves the cliff, and about 3 mile south
of Glanllyn, there is a section, the upper part, at least, of which must
be referred to the St.Asaph Drift.

=
b

On top in the road-cutting there is a kind of rain-wash brick-earth ft.
8

full of nests of Wild DECS..uveieeiiiiii e 0
Below this is a reddish boulder-clay . .. 26 0
which rests on a red sand ...........ceeviuiiiiinnieninnns veeens 250
and that on greyish boulder-clay, some stained red ............ veeees ?3 0

Q.J. G. 8. No. 169. G
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1t is about 50 feet from this to the bottom of the valley, but the
whole section, though changing from year to year, is generally much
obscured by slips and talus, espocially towards the base, so that 1
could not make out whether there was rock at the bottom of the
section here. It does occur at this level on the other sido of the
valley.

These sections show that we have a variable deposit of gravel
and sand and boulder-clay ; and we must now cxamine in greater
detail the constituents and general characters of the beds before we
carry our identification further. There scems to be occasionally a
surface-gravel, coarse aud groy, the result of the winnowing of the
St. Asaph Drift during the emergence : but the highest beds, espe-
cially along the central part of the valley, generally consist of red
boulder-clay, the middle of sands and gravel, with subordinate clay
and loam, the bottom of re-sorted boulder-clay or sand resting on the
old blue boulder-clay, some of which, at any rate, scems to belong
to the moro ancient western land-ice drift.

Again we notice two distinct groups of included fragments—onc
consisting entirely of those with which we have become familiar in
the Arenig or ice-drift. These are stones from the far-off mountains
of Wales, and others which the ice carried from much nearer to
where they now lie. ' Where they have been dropped into cluy the
seratched stones retain their strize ; where they occur in gravel the
scratched stones are rarc, and only “ the ghosts of scratchos” can
bo scon.

But therc is another group of rocks, none of which wre scrutched.
Among these there are many which do not oceur in place in Wales
at all. They are in form and surface like the stones found on any
beach.

The characteristic rocks are Scotch and Lake-distriet granite and
other ignoous rocks and flints.  This is true chalk-flint, not chert
from Carboniferous rocks, of which there is also some, though rare ;
for the principal chert-bearing strata had by this time been removed
from the country west of the Vale of Clwyd.  These all oceur both
in the gravels and the upper clays.

In the south part of the section, near Brynclwy, 1 have found an
angular fragment of onc of the seratched boulders buried,in the clay.
This boulder had probably been exposed in some preexisting cliff of
boulder-clay, had been shattered by frost or sun or fall, and one bit
had dropped unrolled into the depth below, where it was buried in
the mud and preserved from further injury. Thus it retained the
sharp fractured edges,and also onc face, which had formed part of the
surface of the ice-scratched block. This, 1 take it, was a stone out
of a cliff of the old Aronig ice-drift, which was washed by the sea
in the submergouce during which the St. Asaph Drift was formed.

I have found also in the sand and gravel of the same section
clay-balls, containing inside only fragments of Welsh rocks, but
with pebbles of the gravel stuck all over the outside, just as I have
secn balls of ulluvial glay or older boulder-clays rolled on the shore
pear Prestatyn, or Pensarn, or Colwyn, or near Penrhos in Anglesey,
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all similarly studded over with pebbles, which have stuck to the
moistened, softened outside of the clay-balls as they rolled along.

At the time of the formation of the St. Asaph Drift the nearest
cliffs of boulder-clay were the masses of western land-ice drift, in
which the material was all from the west.  All the seratched stones
werc out of that, and therefore from the west. There were other ¢liffs
of boulder-clay to the north and cast, from which northern boulders
fell into the sea and drifted along the shore; but the pebbles from
them had a long journey by all sorts of conveyances hefore they
reached the Vale of Clwyd and their glacial polish and grooving was
all worn away.

Of course, the distinetion founded upon the oceurrence of north-
country granites and flint is ouly local.  The north-country land-ice
drift contains the granites and other rocks of that country sirviated,
and the older boulder-clays of the east of England arc full of flints
and other chalk débris.  Butin the Vale of Clwyd these occur in the
newer marine drifts only.

We arc not, however, dependent on such evidence alone to prove
that these deposils are the result of the action of thesea. Shells arve
not uncommon: They are generally fragmentary, it is true, just like
the shells thrown up in the sand and gravel of the North Welsh coast
to-day : bul they are, many of them at least, determinable, and |
have made a small collection in the river-banks deseribed above, closo
to St. Asaph.

They were originally determined for me by tho late Searles Wood,
and have been sinee seen by many good authorities.  Thelist I have
given in colnmn . in the table, p. 93,

So the evidence goes to show that here we have a marine deposit
much like that which is heing formed in many places on the North
Welsh coast at the present time, where banks of drift and clay of
rarious age are being wasted by the waves.  There scems to be no
neeessity for supposing that glacial conditions still prevailed.  The
forms of life are not Arclic.  None of the stones peculiar to the deposit
are glaciated : only those deyived from the Welsh hills are striated,
and they were probably washed outi of the old Arenig ice-drift.

1f itis asked, how, then, did the boulders from the north get trans-
ported to the Vale of Clwyd? 1 would reply that many may have
travelled south on ice when the northern ico abutted against the ice-
hound shore of North Wales, but they were not then carried into the
Vale of Clwyd. They came there and along the coast with the shore-
shingle, as did the flints, which ecanmot have come from the same
country as the granites.  We may expect to find, somewhere further
north, patches of the old north-country houlder-clay with the granite
blocks in it scored by ice. But when they and the flints weroe tra-
velling along the shore as shingle all the original stricc were removed.

In following the Arenig Drift to the margin of the Cheshire plains
we are, of course, tracing it to what may have been always, and must
have been for a long time, its extreme limit. Therefore it is not
strango to find that there is a larger proportion of northern forms
among the shells found in the drifts of Cheshire and Lancashire.
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M. Shone, in his excellent paper (Quart, J
- xxxiy, 1878, p. 384) “ On_the %lg..;iagaDeposit:u:?ﬁ::thshO:s‘h‘it:g
gqﬂfh.er with liats”of‘ the Fauna found in the Drift of Cheshire and
ofJ"mmK Counties,” discusses the difficulty of explaining the mixture
of northern and southern forms in the dritt. He says (p. 389) that it
is « more than probable that the Scandinavian cholls of the Middlc
lay e !:]nn% Gravels have been derived from the Lower Boulder-
b A agein, ﬂ{tel‘.pf)mtmg out that the Upper Boulder-clay
v "}w l:axtmdmg}x ar surface of the Middle Sands and Gravels, he
Which ore vor horotore, m;)lrc }1kal)' than that the southern forms,
derived '{"_ ery rare n the Lm,),er Boulder-clay, should have been

Tived from thc: Middle Sands? ' 1 would only go alittle further in
the same dircetion, und ask whether the Upper Boulder-clay may
not _h:m.j been derived, together with its Scandinavian shells, from an
carlier Boulder-clay, to which they properly belonged.

It u‘_ahmvn by Dr. Ricketts that flints occur in the Boulder-clay
near lnrkfxnhmd.(Qtfnrt. Journ. Geol, Soe. vol. xli. 1885, p. 597).
Mr. Muckintosh. in his paper ¢ On the Limits of Dispersion of the
Yrraties of the West of England and East of Wales ”*, notices the
occurrence of flint in the marine deposits of sand and gravel along
the eastern borders of Wales: and other writers, many of whom

are referred to in the course of this paper, notice the occurrence of
flint on Moel Tryfan and in the drift of Lancashire and Cheshire.

Aitken records that flint has been found on Holecombe Hill, near
Manchester, at an elevation of nearly 1000 feet above the sca
(Trans. Geol. Soc. Manchoster, vol. vii.).

If shore-ice is needed to explain a fow exceptionul groups of
boulders in the drift or on tho hills, that does not involve glacial
conditions. T have seen shore-ice in the estuary of the Deo that
would float any boulder in the Vule of Clwyd. I have scen at
Connahs (uay vesscls frozen up in pack-ice 12 feet thick, which
broke away in icchergs 50 yards across: and Mr. Alfred Walker
has seen tho boulders shifted by shore-ice along the same coasb,

The St. Asaph Drift falls to Jower levels as we trace it down the
vale to the north. 'This is probably duc chiefly to the original nor-
therly slope of the valley in which it was thrown down, but also
may have been increased by an unequal movement of clevation, and
probably more by the greater denudation near the mouth of the cstuary.

Tt occurs in Dosses and ridges of red sandy drift near Rhuddlan,
the last place where 1 have scen anything that could be referred to
it being u sand and gravel, with bits of red shale and clay, in &
ditch-section 4 mile N.W. of the village, and the upper beds passed
through in the Aberkinsy borings. Tt was probably represented in
the Foryd boring also t.

* Quart. Journ. Gool. Soc. vol. xxxv. 1879, p. 446 ; Trimmer, Proe. Geol.
Soc. vol. i. 1831, p. 331 ; Journ. Geol. Soc. Dublin, vol. i. 1838 ; Mackintosh,
Quart. Journ. Geol. Soc. vol. xxxiii. 1877, p. 736 ; Buckland, Proc. Geol. Soc.
vol. iii. 1841, p. H84 ; Athenseum, 1842 ; Darwin, Lond., Edinb,, & Dubl. Phil.
Mag. vol. xxi. 1842.

+ % Notes on the Geology of the Vale of Clwyd,” Proc. Chester Soc. Nat.
Bel. 1884, p. 36
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Tt is of great importance for our present purpose to inquire what
is the character of this drift where it abuts against the rock along
the flanks of the hills that bound the vale. The clearest section is
that seen in the large limestone-quarry by the road north-west of
the old British camp of Parcymeirch, near the village of 8t. George ;
here a well-washed sand and gravel abuts against a steep slope of
weathered limestone, as shown in the section, fig. 4.

Fig. 4.—Section in Quarry near the Village of St. George.
(Scale 30 feet to 1 inch.)

B

A. Mountain Limestone, dip 20° N.N.E.

B. Sand and gravel.

C. Reddish boulder-clay, with fragments of sea-shells and seratched
stones.

D. Talus.

In this seetion it is quite clear that a boulder-clay has filled up
an embayed corner in the limestone, and that a sand and gravel
swept down the ravine, perhaps into the sea, has caught against
the projocting mass, covering the crags and tho eclay-filled hollows.
The process of quarrying has left a thin wall of limestone in tront
of tho gravel and underlying clay-drift, the removal of which in
one place gives tho appearance of a drift-filled fissure. The red
colour of parts of this clay may have been derived from the decom-
position of the limestone in which it oceurred, and not from the New
Red.

Further wost still, at Colwyn Bay, variable deposits of sand,
gravel, and clay oceur at various levels up the flanks of the hills.
From some of these, at a hcight of ahout 120-150 fect above
the sea, Mr. Alired Walker has collected the shells given in
column II. of the Table, p. 93.

All, except Astarte borealis, are now found upon our coasts (sce
Jeffreys’s Brit. Conch. vol. ii. p. 320),
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On the other or eastern side of the Vale of Clwyd, the Talargoch
beds abut against the rock at the northern cnd.  Here mining
operations have been carricd on along the rock-surface, secking for
the lumps of ore that occur in tho base of the gravels like the
¢ gtream tin ” in Cornwall. 1 have found shells, 7lina balthica,
in some more clayey beds along the cdgc of the rock, and, in the
deep gravel at the bottom of the workings, bones &e. are said to
have been found (Proc. Chester Soc. Nat. Sci. 1884, p. 31) in old
times, and in more recent times similar discoveries have been re-

ortied.

? If we are cver able to distinguish between the deposits of the sub-
mergence and those of the cmergence, the Talargoch gravels will, I
suspect, be referred to a late time in the age when the land was
coming up again.

Now we must bear in mind, First, that the colouring-matter
of the New Red Sandstone occurs as a thin pelliclo of oxide round
the grains, so that when they have ‘been much knocked about, the
sand is colourless, and the oxide is carried in the water to stain new
beds of finer texture where it can settle down.

Seccondly, that the New Red does not attain any considerable
clevation in the Vale, so that in the submergenee it was soon below
the reach of ordinary denudation. Thus we may expeet that many
of the drifts derived from it will not be red, beeause the colour has
been washed out, and many drifts of the same, or only slightly dif-
ferent age, will be the one red, the other grey, aceording as any
source of the red colour was still in the line of drifting or not.

Great masses of grey gravel, near Drynypin, at an clevation of
about 500 fect, clearly helong to some part of this age; and when
the sea was there it must have left gravel and sand above the moro
ancient drifts along the Elwy above Pontyrddol.

At Brynypin there must have been o tidal swill.  AIl down the
east slope of the same hill, on the sonth side of Bodelwyddan Park,
the red-clay dvift is scen in fhe road-cuttiugs, where houlders of
north-country granite arc not uncomy.an, at uny rate up to a height

of 300 feet,

On the castern flanks of the Clwydian range there are grey gravels
high up the hill on the south side of Cwm Naunerch, for instance,
which might well belong to this same age; but in the absence of
fossils and opportunitics for a more carcful examination of the
constituents, we must suspend our judgment here: for they
might be also the gravels at the foot of the great ice, when it had
receded just so far. The esgair drift below also, near Bryn
Nannerch, requires more cvidence before we cun feel sure about
its age.

’la‘lfrce miles and a half to the E.X.EK. from here, on the hill-top
near where the “g” of Cacrhug is engraved on the 1-inch map, 33
miles W.S.W. of Northop, some 650 feot above the seca, 1 have
collected sea-shells in the drift. Thisis an interesting place to find
them, for it lics halfway between the shell-bearing beds of Moo
Tryfan and the similar deposits ncar Macclesfield ; while if we trave
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on in the same line, as far again, we find the Hessle beds con-
taining the same fauna.

In all these beds there are flints somewhat rolled, subangular, as
they call them, but never worn to pebbles.

Round the south coast to Pembrokeshirc we find the same, and
tho low-lying plateau at St. David’s is covered by a gravel containing
flints ; but 1 have not as yet found traces of shells in it there.

This is part of a wide submergence, and of course, when the
higher hills were submerged to the extent that I have shown above,
the lower regions and the hollow places were all below the sea, the
lowest going down first ; so, as the climate was growing milder at
the close of the age of glaciers, the more southern and temperate
forms of lifc kept following on the receding ice, but the earlier
deposits would still contain many of the Arctic types. This may be
the reason why, in Mr. Shone’s lists of shells from the drifts in
Cheshire and South Lancashire, there are so many more northern
species than appear among the shells in the Vale of Clwyd, or Colwyn
Bay, or the higher levols of Moel Tryfan, Caerhug, or Macclesficld.
Or it may be that the Scandinavian shells arc derived from an older
boulder-clay.

But we must not attach too great importance to this point; for
the persistence of a few northern forms does not justify our referring
even these beds to the glacial age.  Nearer the mountains we have
abandant evidence that the deposits wo have called the St. Asaph
Drift are Postglacial. The striated stones are all such as might bo
derived from the preexisting Arcnig Drift; none of the stones
peculiar to the St. Asaph Drift are glaciated. Broken glaciated
boulders, balls of Arenig boulder-clay, and, with very fow exceptions,
shells not of Arctic type oceur in this St. Asaph Drift.

Deposits of a submorgence which succecded the age of great
glaciation have been recognized round the north and cast of Wales
(Mackintosh, Quart. Journ. Geol. Soc. vol. xxxviil. 1882, p. 184).
Along the “ Severn Straits” and beyond into the Midland counties,
relics of the material washed from the older drift are recognized ¥
(Rev. W. Lister, Q. J. G. 8. vol. xviii. 1862 ; Davics, Proc. Geol.
Assoc. vol. iv. 1876, p. 423; Crosskey, Proc. Birmingham Phil. Soc.
vol. iii. 1882, p. 209).

Marine deposits of this age oceur over the plains of Cheshire and
Lancashire, as may be scen from the references 1 give below with
the lists of shells (sec also:—Dec Rance, Quart. Journ. Geol. Soc.
vol. xxvi. 1871, p. 641, Mem. Geol. Survey, ¢ Superficial Geology of
S.W. Lancashire” ; Mackintosh, Chester Soc. Nat. Sci. Feb. 1876,
Quart. Journ. Geol. Noc. vol. xxv. 18G9, p. 407, vol. xxxiii. 1877,
P- 732 ; Ricketts, Proc. Liverpool Geol. Soc. 18767, p. 245 : Morton
and Shrubsole, Proc. Liverpool Geol. Soc. 1875-6 : Morton, G. H.
ib. 1876-7, p. 294, &ec., Rep. Brit. Assoc. 1876, p. 110, Geol.

* In a paper just published, Mr. Deeley says of the Pleistocene succession in
the T'ront Basin, *“all the deposits T have deseribed as belonging to the two
previous epochs |Older and Middle Pleistozene] were formed during one con™
tinuous period of submergence ” (Q. 4. &, 8. vol. xlii, 1886, p. 467).
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Mag. dec. 2, vol. iii. 1876, p. 526; Strahan, Mem. Geol. Burvey,
¢ Geology of Chester ” ; Moellard Reade, Quart. Journ. Geol. Soe.
vol. xxxix. 1883, p. 92; Wood, 8. V., Geol. Mag. dec. 2, vol. ili.
1876, p. 396, footnote).

But along tho east coast, both north and south of tho Wash,
marine conditions prevailed long before the ice had receded into
the high mountains, and in the shells of the older drift we find the
record of this.

T have not entered into the discussion of the exact subdivisions or
correlation of these beds. I have referred to some authoritios for
just the point above stated of an older Glacial and a newer Post-
glacial drift. For local purposes a more minute subdivision is
possible and useful, but at present I think we must, for wider cor-
relation, adherc to a simpler system, and speak of one great gla-
ciation succeeded by one great submergence in the woest: and in
the east, an older marine, probably synchronous with the first or
land-ice, and a newer marine, the chronological equivalent of the
second or ago of submergence in the west,  For somo suggestive
remarks on this subject see Jamieson, ¢ On the Cause of the Depres-
sion and Re-clevation of the Land during the Glacial Period,” Geol.
Mag. dee. 2, vol. ix. 1882, (Nee also Dakyns, «“ Glacial Deposits
north of Bridlington,” Yorksh. Geol. Polytech. Soc. vol. vii.)

In the subjoined table (p. 93) 1 have given a list of the shells in the
St. Asaph Drift and from heds in adjoining distriets, which it appears to
me belong to about the same age. 1 have added in the Tast. columu
for comparison a list of the shells from what is probably a marine
deposit of the age of the Arenig land-ice.

By reference to the authors quoted it will be scen that in many
cases there are subdivisions of importance in the heds which 1 have
included under one head, and that some of the forms which I have
recorded may have been derived from older deposits. It is elear
also, from the great difference of elevation, lithological character,
and proximity to the mountains, that a somewhat different tacies may
be expected from deposits which have Deen laid down at different
times in onc long age of changing geographical conditions and
climate. But ncvertheless this point seems to be clearly cstab-
lished, that tho shells ecnumerated in columus I. to V1I. all helong
to a somewhat northern temperate group (i. e. are Post-(lacial),
that under the deposits in which they oceur on the west are the
land-ice drifts of the Welsh and Lako-country mountains, and
that below their equivalents in the cast are 0ld Boulder-clays con-
taining, either scattered through the mass or in included masses of
contemporancous sand and clay, a severely Aretic group of shells,
These shells are recorded in column VIIT.,

I have omitted all notice of the Echinoidea or Foraminifera, as
not being of sufficiently common occurrence to be usecful for our

- present purpose of correlation.

The references to the formation, locality, and age, and the sources
of information are as follows :—

In column I. are indicated the shells found in the marine sands
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and gravels of 8t. Asaph. These were originally determined for me
by Searles Wood. The collection is now in the Woodwardian Museum
at Cambridge. See also:—
Hvuenrs. “On the Evidence of the Later Movements of Elevation
and Depression in the British Isles,” Vict. Inst. or Phil. Soe.
Great Brit., March 15, 1880, p. 6.

Huemes. “ Notes on the Geology of the Vale of Clwyd,” Proc.
Chester Soc. Nat. Sei. pt. 3, 1884, p. 29.

In column II. T have given an unpublished list, kindly placed at
my disposal by Mr. A. O. Walker, of shells collected and determined
by him from beds about 120-150 feet above the level of the sea in
Colwyn Bay. These spocimens are in the Grosvenor Museum,
Chester.

In column ITI. I have recorded the shells from Moel Tryfan noticed
by :—

TrrwvmEr. Proe. Geol Soe. vol. i. 1831, p. 332 ; Journ. Geol.

Soce. Dublin, vol. i. 1838, pp. 286, 335 : Rept. Brit. Assoc.
18388, Trans. Sect. p. 86.

Fonums. Mem. Geol. Survey, vol. i. 1846, p. 336.

Dayxnisurre.  Geol. Mag. vol. ii. 1865, Table, p. 298,

Menuarp Reavk.  Quart. Journ. Geol. Soc. vol. xxx. 1874, p. 30.

Ramsgay and Ermerrpes. ¢ Physical Geography and Geology of

Great Britain,” 1870.

Lyrnr. ¢ Antiquity of Man,’ 3rd cdition, p. 525.

Suone.  Quart. Journ. Geol. Soc. vol. xxxiv., p. 3S3.

Gwy~N Jerrrevs. Quart. Journ. Geol. Soc. vol. xxxvi. 1880,

p.351.

Gwyn Jeffreys says that the Mocl Tryfan deposit was not strietly a
glacial one. The fauna has a Norwegian rather than an Aretie facies.

In column IV. I have placed the few shells which have been re-
corded from the sands and gravels which occur at intervals along
the high ground that rises from the Cheshire plain on the west, from
the Vale of Llangollen to the estuary of the Dee, thus forming the
eastern boundary of the Vale of Clwyd. Ihave verified the occurrence
of these by finding some myself, but 1 have not added to the species
recorded by Mr. Mackintosh *.

In column V. I have placed together all the recorded shells from
the drifts of the lower levels of Lancashire and Cheshire.  For the
subdivisions of these beds the paper by Mr. Shone (Quart. Journ.
Geol. Soc. vol. xxxiv. 1878, p. 383) may be referred to. Mr. Shone
thinks that the Iower heds of his sections are of considerably greater
antiquity, and indicate much more boreal conditions than the over-
lying sands and gravels and their covering clay. He suggests that
some of the northern shells found in the upper deposits may have
beon washed out of older beds, and therefore not be a fair index of the
climatal conditions of the deposit in which they arc found. Mellard
Reade considers that tho various beds from which he has obtained
shells in Lancashire and Cheshirc are only local developments of one
series. Provisionally he groups them all together under the title of

* Quart, Journ, Geol. Soc. vol. xxx. (1874), p. 712, vol. xxxvii. (1881), p. 360.



90 PROF. T. M’KENNY HUGHES ON THE

Low-level Boulder-clays and Sands (Quart, Journ. Geol. Soc. vol. xxx.
1874, p. 36). .

It does not appear that any one has detected in that arca any
patches of the drift dircctly duo to the northern land-ice from which
8o much of the material of all later drifts has heen derived. The
numerous records of glacial stri on the solid rock lead one to think
that there cannot have been much erosion since the ice, \_vhothcr
land-ice or iccherg, passed over it (see Mellard Reade, Proc. Liverpool
Geol. Soc, 187273, p. 42; Morton, ib. 1876-77, p. 284). DBut as
none of the marine deposits referred to under this head can have
been laid down until after the recession of the northern ice, they
must belong to an age of less severe climatal conditions.  On the
other hand, as the ice must have lingered on the high ground of
North TLancashire and Wales long after the sea had covered the
Cheshire and Lancashire plains, some of these Lancashire and Che-
shire drifts may well be nearer the glacial age than the drifts tho
shells of which are recorded in columns I., IT., IIT,, and IV.

See also:—

Eerrron. Proc. Geol. Soc. vol. ii. 1836, pp. 189, 415.

Bryney. Mem. Lit. Phil. Soc. Manchester, vols. viii., x. (1852).

MorroN. Proc. Geol. Soc. Liverpool, 1870-71, p. 91.

ParersoN. Proe. Warrington Lit. Phil. Soc.

Mackinrosa.  Quart. Journ. Geol. Soe. vol. xxvili. 1872, p. 388,

with Note by Gwyn Jeffreys, p. 391, and note by Searlos
Wood, p. 392,

MELLArRd REApE. Quart. Journ. Geol. Soc. vol. xxx. 1874,
. 27, 281, vol. xxxix. 1883, p. 83 ; Proc. Geol. Soc. Liver-
pool, 1874-75, p. 35.

FrarineTon, quoted by Dawrsrsmire. Quart. Journ. Geol. Soc.
vol. xxx. 1874, p. 38.

In column VI.will be found list of the Macclesficld drift-shells.
I have not distinguished the older and newer beds of Mr. Darbishire.
(Munchester Lit. Phil. Soc. vol. iii. 1865, p. 56 ; Geol. Mag. vol. ii.
18065, pp. 41, 298.) The shells recorded as having been found by
Prestwich in 1862 were from the same drift in an adjoining pit.

Sec also :—

Sainter. ¢ Rambles round Macelesfield.’

Mackinrosn.  Quart. Journ. Geol. Soc. vol. xxxvii. p. 363,

Praxr.  Geol. Soc. Manchester, Feb. 1865; (Geol. Mag. vol. ii.

1865, p. 179.

Merrarp Reane. Mem. Lit. Phil. Soc. Manchester, 1864 -65.

In column VII. I have marked the shells of the Hessle Bods, that
is, practically, the shells collected by Professor Prostwich in the
gravels of Kelsea Hill.  The list was revised hy Gwyn Jeffreys, and

published in Prestwich’s paper on the Kelsea Hill Beds (Quart.
Journ. Geol. Soc. vol. xvii. 1561, p. 448).  See also Clement Reid,
Mem. Geol. Survey, ““ Geology of Holderness” (sce below, p. 93).
These beds, according to Scarles Wood, aro postglacial, and are
identified with beds which rest on Boulder-clay, and with others

which are overlain by still more recent Lacustrine deposits with
4 T, N T DTt lne Ren
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It is intercsting to note the ocourrenco of Cyrena (Corbicula)
luminalis in these beds, which (though, as pointed out to me by

Mr. Clement Reid, it ranges down to the Cromer Forest-bed) is such
a common and characteristic fossil in the March Beds and the post-
glacial river-terraces of the south-east of England—the valley of
the Cam, for instance (¢f. Scarles Wood, Geol. Mag. vol. ix. 1872).
Sce also :—

Purrrres, Quart. Journ. Geol. Soc. vol. xxiv. 1868, p. 250.

Woon and Rome.  Quart. Journ. Geol. Soc, vol. xxiv. 1868,

p- 146.

Haru,  Liverpool Geol. Soc. Dec. 11, 1866.

Seartrs Woop. Geol. Mag. vol. viii. Sept. 1871, p. 406.

Lamrrven.  Yorkshire Geol. Polytech. Soe. 1879, pp. 8, 9.

Juxes-Browwe. Quart. Journ. Geol. Soc. vol. xxxv. 1879,
p- 397.

All the beds from which the fossils were obtained which are
recorded in columns L. to VII. must be considered to belong to an
age when severely arctic conditions had ceased to prevail, and which
therefore may be called Postglacial.

In column VIII. I have indicated the shells which have been
obtained from the Bridlington Drift. When examining the Dim-
lington Scction some years ago, in company with Mr. Leonard Lyell,
I noticed in the lower part of the cliffs a short lenticular mass of
greenish sand full of shells. It was so small that we worked it out
completely. Tn it we found Nucule Cobboldice perfect and Astarte
compressa with valves adherent, and seven other species (see Hughes,
 On the Bvidence of the later Movements of Elevation and Depres-
sion in the British TIsles,” Vict. Inst. or Phil. Soc. Great Britain,
March 15, 1880, p. 8). Mr. Lamplugh has since procured shells
from similar beds in the same neighbourhood, and has well worked
out the equivalent Bridlington Drifts (Brit. Assoc. 1881: (ol
Mag. doe. 2, vol. v. p. 509, vol. vi. p. 393, vol. viii. 1881, p. 535,
vol. ix. p. 383 ; Quart. Journ. Geol. Soc. vol. xI. 1884, p. 312, in
which are notes by Gwyn Jeffreys, E. T. Newton, and Dr. Crosskey ;
Proc. Geol. Polytech. Noc. Yorkshire, pt. i. 1881, p. 383, pt. ii. 1882,
p- 27, pt. iii. p. 240, 1883).

Seo also :—

Bray, Wu. <« A short account of an interesting deposit of

Fossil Shells at Bridlington Quay,” Loudon’s Mag. Nat, Hist.
vol. viii. 1835, p. 355,

Youne and Brep. Geol. Survey Yorksh. Coast, 1822, p. 22.

Sevewick. Ann. Phil. 1820, ser. 2, vol, ix. p. 339.

Puiruavs.  Brit. Assoc. 1835, Trans. Scct. p. 62; Geology of
Yorkshire, 1835, p. 40 (in the 8rd odit. p. 274, there is a
note by Gwyn Jeffreys).

Lyrrr.  Ann. & Mag. Nat. Hist. vol. xii. 1839, p. 324;
¢ Antiquity of Man,’ 1873, p. 2G6.

Foruus, Mem. Geol. Surv. vol. i. 1846, p. 392.

Seartus Woon.  Crag Mollusea, 1847-55. The Bridlington
drift was then believed to be about the horizon of the
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Mammaliferous Crag. Quart. Journ. Geol. Soc. vol. xxvi.
p- 92, vol. xxxvi. p. 515, vol. xxxviii. p. 681; Geol. Mag.
dec. 2, vol. i. p. 246, vol. v. p. 13.

Sorsy. Proc. Geol. Polytech. Soc. West Riding, Yorkshire,
vol. iii. 1858, p. 559, with the Foraminifera named by Rupert
Jones.

Guxy. Essay on Geol. Norfolk, White’s Gazetteer, 1863.

Tynpain, E. ~ Geol. Mag. vol. i. p. 142; Proc. Geol. Soc. Yorksh.
vol. v. 1870, p. 7.

Woopwagp, S. P.  Geol. Mag. vol. i. 1864, pp. 49, 142, 216.

CrosskrY. Proc. Birm. Phil. Soc. vol. ii. p. 373.

Smurson. Geol. Nat. Hist. Repertory, vol. i. p. 57.

Browert. Geol. Mag. dec. 2, vol. v. p. 517.

Lrckexnny. Brit. Assoc. 1864,

Gwyr JuFFrEYs., Brit. Assoc. 1874, p. 83.

Daxyns. Geol. Mag. dee. 2, vol. vi. p. 238, vol. x. p. 93 ; Proc.

Geol. Soc. Yorksh. n. s. vol. vii. p. 123.
And the collections by Bean and others in the British Muscum, and
the Leckenhy collection in the Woodwardian Museum at Cambridge.

In a note at the end of the list drawn up by Gwyn Jeffreys, and
published in Phillips’s ¢ Geology of Yorkshire,” 3rd ed. p. 277, ho says,
« All the above species are now living and inhabit the Arctic and
northern seas. Nucule Cobboldice is hitherto known from Japan
only.” He further on makes the following important observations
on the admixture of littoral and deeper-water shells :—¢ I should be
inclined to reject from the list of Bridlington shclls the following
species, viz. Mytilus edulis, Cardoum edule, Littorina littorea, L. rudis,
and Lurpura lapillus, because they are littoral, and therefore not
likely to be associated with species which belong to the coralline
zone, such as Rhyuchonella psittacen, Venus fluctvosa, Dentalivm
striolatum, Admete viridule, and Columbella Holbislli” (= C. rosaced).
¢ These littoral shells may have come from an overlying or adjacent
bed, and become accidentally mixed with the shells from the deposit
under consideration.” It is nol uncommon to find on any shore
among the littoral shells others that have been torn away by currents
and tossed up by storms from far below low-water mark. But in
that case Gwyn Jeffreys evidently must have thought, from the
character of the doposit and other circumstances, that that explana-
tion was not sufficient.

Mr. Lamplugh has worked this question out, and arrived at the
conclusion that some of the shell-bearing beds are transported by
the agency of ice from sca-bottoms of various depths further north
and mixed up with littoral and even freshwater deposits *, Whether
any of them havo travelled far or not matters little for our present
purpose, as the condition must have been somewhat boreal on a shore
thus invaded by icc from aretic regions. I have therefore given the
list of the shells as a sample of what we should expect in a true
glacial deposit, without noticing the character of bed from which
it was derived.  For such details I refer to Mr. Lamplugh’s cxcellent

* Geol. Mag. dec. 2, vol. vi. 1879, p. 393,
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papers, and especially to the recently published Mem. Geol. Survey,
“«Geology of Holderness,” by Mr. Clement Reid, to whom I am in-
debted for the revision of my list and for much kind assistance. The
percentages have been changed by Mr. Reid’s work, and the state-
ments of Gwyn Jeffreys and others will have to be modified; but
the main conclusions to which I would draw attention remain un-
altered, viz. that ¢ with the Bridlington Crag, notwithstanding the
close proximity of the deposits, the marine gravels show little con-
nexion” (Clement Reid, p. 69). I am inclined to refer the glacial
character of some of the newer marine beds of Kastern Yorkshire
to the wasting of old boulder-clay cliffs and the using up of old
material, rather than to the recurrence of arctic conditions, and so
compare the Arenig land-ice drift of the west with the Bridlington
Drift of the east, and the St. Asaph Drift with the shell-bearing
sands and gravels of Kelsca and Hessle.

There is more doubt respecting the fauna of the glacial beds south
of the Humber, Scarles Wood’s Mid-glacial, for instance, in conse-
quence of the difficulty of discriminating between the contemporaneous
shells and those derived from the Crag, which occurs close by. (Sce
a useful review of the literaturc of this part of the subject by
H. B.Woodward, Proe. Geol. Assoc. vol.ix. See also Jukes-Browno.)

Tuble of Distribution of Fossils in Drifts*."

L | IL |IIT.1V.| V| VL |VIL|VIII.
i

Rhynchonella psittacen, Chemn. ...
Anomia ephippinm, Linn. ............
Ostrea edulis, Linn.... ........
Pocten islandicus, Mitll. ...
-—— opereularis, Liénmn. i
e pes-lutras, Livae, ool |
My tilus edulis, Lénu. ..ooooveeinen... *
~-~— (Modiola) modiolus, Linn....... e
Crenella decussata, Monfugu ......... P

i

t

|

!

|

]

i

“es

* % 1
* %

3 * ee 1 Xk *

Nucula Cobboldin, Leathes ...
——— nucleus, Lina. ........
~—— Aenuis, Monlayn ..........
~—— ——-, var. inflata, Hanc. .

* ¥ K ¥ Kk Kk Kk x X ¥

Leda intermedia, M. Sars ..
—— lenticula, Moll..............
——- limatula, Sy
—— minwta, Mill. ........ ..
, var. buceata .....
pernula, Mill. ...
—— tonuis, Phil. ...........
Pectunculus glyeymeris, Linn.. '

Arca lacten, %/inn ................. v '
Montacuta Dawsoni, Jeffr. ............ 1 ' i [ I R

* R K X K X ¥ X

*

i
I

* Column I. 8t. Asaph; II. Colwyn Bay; IIIL. Moel Tryfan; IV. Miuqm
lsim. ; V. Lancashirc and Cheshire; V1. Macclesfield ; VII. Kelsea; VIIIL. Brid-
ngton.
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TABLE (oontmued)

T T T T T |
I | I1. IIL|IV.i

Axinopsis orbiculata, G. O. Sars...... : -

Lucina borealis, Linn. .......... [N :

Loripes divaricata, Linn.... ol

Cardita borealis, Conrad ............... :

Cardium sculentum, Linn. ............ [ e
echinatum, Linn....... L IR *

—— edule, Linn. ..... L I O
exiguum, Gmnel.
fasciatum, Monfaqi...coveuueuninl] oor *

— grmnlam(hulm, Chemn, O PP
1slandxcum, Lint...ccvivenvnnnn..

—— norvegicum, by;cnglcr * | ..

—— tuberculatum, Linn. (=C. rus-

ticam) .......... .
Corbicula (Cyrena) ﬂummalxs, Miill,
Oyprina islandica, Linn. ..... ......... L
Asturte borealis, Chemn. (= A arcucm,

Gray) oeeenvennennnn. e L N B
~——— ——, Var. W1tharm .
——— compressa, Mont....... [T e e |o® L
—— depressa, Brown (=A. crenata

=A. crebricostata) * ;

suleata, Da Costa............. PR R !
—— , var. elliptica, Brown . * | o !
Venus casina, Linn., .............. *
—— (Cytherea) Chione, Linn. ;
—— (Artemis) exoleta, Linn, . i * e
—( ) linetn, Pult. ...
~— fluctuosa, Gould .. . . :
—_— gullmu, Linite e .. i
, var. strintula, 1)0)100«71 * .
ovala, I'ehn, .o...ociiiieiiis . !
verrucosa, Linn. .. TR
Tapes pullastra, Mont. (= gco«r.l—
phicus) ......... e * o
decussatus, Lina, .. e |
virgineus, Link. ........oooeeune.. e e | % .
Tellina balthica, Lian. (=T. solidula)l % | % | % | » i
—— calcarin, Chemn, (=L proxima); ... L
obliqua, J. Sow. ...... e :
pusilla, Phil.. . . :
— tenuig?, Da €. ...... ....... . I . ..

Psammobia ferroensis, Chemn. ......
Donax vittatus, Da C. (=D. anatinus)
Mactra glaucn, Born (=M. helvacea)
solida, Linn. (=M. ovalis)......
, var. olliptica
-——- gubtruncata, Na C. .
Lutraria e”lptl("l., Lak. .
Scrobicularia p )cmta, (tm('
alba, W z{

Solen ensis, Lmn
siligua, Linn. ...
Thracia pratenuis, Pult. .....
—— pubescens, Pult. ..........

V.

K X ¥ X K ¥ *

* %

¥ %

¥ ok ok Kk Kk ok % ]

VI.

|

VI VITL

X %k k %




DRIFTS OF THE VALE OF CLWYD.

TaBLE (continued).

95

i
1| IL ;III.II Iv.| V. | VI.|VIL|VIIL
1
Corbul't gibba, Olivi (=C. striata : !
=C. nucleus)............ . R * | ok | ¥ *
—— pusilla, PZil. . * |
Mya arcuaria, f4nn. ... . T BN
e bruncata, LA il * % * * | * * P
, var. uddevallensis ......... . * *
Saxicava norvegica, Spengl. ............ * #* *
rugosa, Linn. (=S. arctica) Lo deof | o® *
Pholas candida, Lénn. wvennnoonn.... | x| ?
—— crispata, Linn. ............ S * | % | * *
Teredo norvegica, Spengl. . Sl *
Dontalium entalis, Lina. ............... ok * | % | x| ®
striolatum, Stimpson (=D. abys- '
BOTUIM) .uiviiuernninnne * S o% * | % *
tarenblnum, Lamk. e *
Patella vulgata, Linn. ... [ A * | x
Tectura virgines, Mill. *
Lepeta ceca, Mill. ............ . *
Puncturella noachina, Liun. ......... | *
Fissurella greeca, Linn. (=F. reticu-| !
Iata) oo P *® | %
Trochus cinerarius, Linn.. * * * * *
——— cinerous, Couthouy .... R *
~—— greenlandicus, Chemn. R O *
—— magus, Linw. ......... ] o* *
—— umbilicatus, Mont. . R *
varicosus, .Mzglwls é‘ Adams ... T O
ziziphinus, Lenn, .....cooocounee. R *
Lacuna crassior. Mont. ............... . e U *
divarieata, Fubr. (=L. vineta) | ... | ... | o* * * *
Littorina httor( s, Lanw. .ooooovieniins Lok o k | x| % *
—-— obtusata, Linn. (=L. httoruhn) L% ¥ | %
—— globosa, Jeffr oo JUT
—— rudis, Mafon ......oooinl o * Ed * *
—— squalida, Brod. & Sow. .... ' *
Menestho albula, Fabr......... A U
Risson labioza, Mou?. .................. [ *
—- ulvge, Pen. (=R. subumbilicata) : *
—— parva, Da C........ e *
e subperfm ata, Jeffr. . U S *
——- Wyville- ’lhomqom, J('jﬁ' ...... . #*
Holnnlogvm atomus, Phil. ... ...... *
Turritella crosa, Couth. ............... . JUT
terebra, Linn. (=T. communis)] * | * ' x Pow ] % Lox *
Sealaria communis, Lamk. ............ cee ] s [ *
gru:uluudncu, Chenn. N . 3
Odostomia conspicua, Alder.. v | oeee . 3
—- - interstinela, Mont. . e ok
== ruln, Philec..ccooeeeniiiiiinnnnnn.. oo { e S e *
Natica affinis, Ganel. (=N. clausa) ... ‘ * - * *
, var. ocelusa ..o v 4 e e e [ ¥
~—— Alderi, Forbes (=N. nitida) ... v | e Sk x| X
—~—— catena, Da C. (=N. monilifera, i !
Lamle) tooiees veiiiiiiiineiieeann. A
—— greenlandiea, Beck (= =N. puslllu) P B . ',' ke | k| X
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TABLE (continuecl).

|
P L

I

FITL.

ViL

VIIT.

Natica islandien, Gmel. (=N. heli-|
coides) ... SRTUURUPRUURRUNUL EUUPR RIS EPPRR ENOPI EUVUR B * *
Montacuti, Forbes . ‘ U I RO R I *
— sordida, Phil. D [P AU N I
Amaura sulcosa, Leche ... ! O R T TTON AP I
Admote viridula, Fahr... [ERPPUR U R TR It .. *
Trichotropis borealis, Brod. {éow..., R I I 2 T I BROURN BRSO I
Aporrhais pes-pelecant, Linw, oo oo | e | % |l | | %
Purpuwra Tapillus, Livw. oo, N e R *
Buceinum grenlandieam, Clhemn. Ll *
— undutum, Linn. cioiiiiiiiiiiid o E N RO * * *
Murox crinaceus, L. ! U VORI B * M
Trophon barvicensis, Joknst. ...l .o f | % || %
—— clathratus, Linn. (=1 scalari-
formnis) ....... e b [ TR I B *
—— Var. Glmnen Joee b e | % ] oeee | o " *
—_— , var. truncata .. [T "N TR R T R O B
e l"d.bru-u, Leck (=T vee e S R 2 R B *
—— latericeus, Mill. ... N O B 2 YR ROV EUO R *
Pusus antiquus, L. ... T AR R B A
~—, var. coutrarius (
trorsus) ...... JURU UURN PR RO B 3 IO ™ *
curtus, .I(ﬂr........ JUURN VU UV EPUURE R ROV RO B
——— ———, VAT, CXPUNSUS .. U EUOURE RO RO PTTEN EORN IO NPT B
despectus, Linn. ..... [UUUPUR EPOUR EEPUUR SO B 2 B Y *
— gracilis, Da C. ........ O R I T PP TR I S
islandicus, Chemtite ool o R RO R B
—--— Kroyeri, Mail P ARCTAN IRTTN ARSTRN IFTR PRI APPRRN NRPR
—— Leckenbyi, S. 7. Wood .........0 ... | oo | .ol [T O R
—_ prolmuluus, Alder  .oooonanan... P N T * | e |ox
Jeffr, oo, EEPTO RO RO *
splulu,rgon:xs, Iiceve B R e B R
Nassa reticulata, Linn. . . O EE N
——— inerassata, Mill coooiieiiieneee oo | | o% b o Do
Oolumbella rosacen, Goreld ...t b Lo oo f o | oo b *
Plourotoma l)wwumm, Couth...... AT . T 3 .. *
e ey var, ViOlnCea e .. ot *
——— decussata, Couth. . U R I R
elegang, Mall i el L e e L ] #
— exarata, Mol [ vee ! %
harpularia, Couth............ . B S O O *
——— nebula, Mout. ..cocooiiviiiiiiiiins e b | R Lo ox L %
—— multistriata, Jeffr. . B R IRV PR (I : *
—— pyrawidalis, Striu. R O T T v B O IO R
-~ - rufa, Monf. ........ LRI N RN B !
simplex, Midd. .... Ceee | IR *
—— Trevelyana, Turfon T 2 OO U B
turricula, Mont. ....... UV I * 0 ox 1% *
Cyprza ewropea, Mont. ... o= * 1 %
(;yﬁchnu a]ba, Brown .............. b SR IO T R S
Utrxculus obtusus, Mont., var. per- . i
74 N T IO P PSPPI P T O T »
constrictus, Jeffr. JURUUTUUTIN ENUPEROE PSR RPOVEE TP N A
Bulla crebristriata, Joffr. covvveeeeeeeene] coewen [ oee | eee | e | e l e | ®
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TaBLE (continued).

P . l ; l .
Lol v v Vu‘,lvm.
SO UUUUU UL DU RSSO U U PSS NSS! EUUS O
Balanus balanoides, Lina. gl P | oF !
w e crenadus, Brug............ R I PR B e
——— Ilameri, Ase. #® * ' * ok
—— porcacus, Do C. (<= B suleatus,, . i ' :
Da )i [T EEOURE U U P * 1%
' ! H | |
. : i |
Serpula (Pomatoeeros) triquetra...... T R |
vermicularis, Filis g i ¥ |
Spirorbis nautiloides ... [ ! # l
i !
Cliona perforans 2., oo ] o] % i ol ] o ] o i *
i )

Paxrr 1V.

Alluvivan and Swifuace-drift.

Now we must briefly examine the still more reeent supertficial
deposits of the Vale. In freating of the drifts this is of great
importance, sccing that il is so hard to distinguish the re-sorted
newest beds from the undisturbed original deposit from which they
were derived.  Bven in the older rocks this is a common souree of
crror.  The compaet broecin composed entirely of fragments of
Mountain Limestone which sometimes makes up the Brockram or
base of the Tower New Red Sundstone in the Iiden valley is often
almost undistinguishable from the parent rock.  The surfuce of the
Lower Chalk broken up and reset has often been mistaken for tho
solid chalk, uutil a linc of angular flinty showed that it was only
consolidated chalk-gravel.  Re-sorted Miocene has been reported to
contain remains of man.  But the re-sorted drifts almost defy
detection in most cases.  We have already discussed the characters
which help us to make out whether the glacial drift remauins as left
by the ice, or whether it has been sorted by the sew; so also, if we
know the district well, we may ascertain whether we have before
us the marine deposit or only sowe of it washed to lower levels by
rain, or worked down the hill hy all the other agencies which
modify the surface-soil (sce Morton, (. M., ¢ Nature,’ Sept. 30,
1880, p. 511).

1t is clear that a long time has clapsed since the last of the St.
Asaph Drifts was left by the sca; this is cvident, first, from an
exumination of the newer deposits which have been laid down on it
or after it. The various kinds of alluvium which have silted up
the lower or northern end of tho Vale of Clwyd are all newer and
must have taken some time to form. We have already pointed out
that in the sections near Rhuddlan they arc sven resting upon what
looks like St. Asaph Drift.

8o we come now to .the Alluvial Age. Alluvium and rainwash
must, from the nature of the case, havo been formed in every period

Q.J.G.8. No.169. i



98 PROF. T. M'KENNY HUGHES ON THE

of the world's history when there were land and rain and streams ; but
these superficial deposits would be the first to be destroyed, especially
in subsequent submergences, and the chances are that only the latest
deposits of that kind are scen exposed in any district.

At any rate the alluvium and rainwash of the Vale of Clwyd
belongs to the age that succeeded the emergence, and is still going on.

Patches of alluvium can be traced far up into the hill. For
example, down the road between Wern and Penybanc, N. of Ponty-
rddol, there is a grey gravel, and here and there beds of sand. It
was, so far as I could see, all composed of Silurian and Cambrian
rocks.

‘We have no data for determining the absolute age of the alluvial
deposits in the upper part of the Vale. I have a very fine, partly
ground neolithic implement, picked up by Mr. Stuart Menteith in the
gravel of the Elwy above St. Asaph, and given to me ; but there is no
evidence as to whether this was carried on to the gravelly bed of
the river from the alluvial gravel which there spread across the
valley from side to side, or was dropped in from the surface-soil.
The North Wales fenlands of Morfa Rhuddlan were formed where
the river spread over the low flat lands ; its velocity was checked,
and the transport of gravel ceased. So below St. Asaph, near
Rhuddlan and Rhyl, for instance, the gravel banks give way to
tidal silt, to which we will refer as the Morfa Rhuddlan beds, and
which is probably newer still than some, at any rate, of the gravel
near St. Asaph. The course of the river has altered considerably
since the water-towers of Rhuddlan Castle were built.

Sections through the silt have been sunk for various purposes here
and there. For instance, I was informed that when the railway
was being made along the coast, they dug out the blue estuarine
clay to a depth of 18 feet to make the embankment, and near the
bottom of the excavation found the skull of Bos longifrons, and the
antlers of Cervus elaphus, which are now preserved in the Cambrian
inn at Pensarn. These remains oceor here and there all through the
deposit. The Balani on the points of another pair of antlers show
that it had projected above the surface of the clay for some

time.
On the south of Rhyl a trench cut out for dramning-purposes
exposed the following section :—
ft. in.
a. Burface-soil with broken shells of Buccinum undatum
at the base, perhaps artificially carried there.

b. Plue clay, weathering brown in the upper part, con-
taining shells of Scrobicularia piperata, with valves

BANEIENL ..oee ittt e 0
¢. Peaty silt, no timber.........cooooooiiiiiii 0 6
d. Peat with trees 15 ft. in length and 1 ft. 6 in. in

Qiameter oo 0
e Blue Clay ...ccovniiiiiiiiiii e e 3 0

On the Morfa Rhuddlan beds rest the sand-dunes and the shingle
which form a great natural bulwark against the sea, which is driven
fiercely on this coast by the north-west winds. These Eolian beds
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are of any recent age down to the present day ; thereis no evidence
of any of them being of greater antiquity than the Morfa Rhuddlan
beds; yet it is probuble that they were always represented along
this shore, and played their part in aiding or checking the changes
which submergences or elevation from time to time tended to
produce. . . .

There are traditions and some other suggestions of there having
been such changes within historic times, though history is silent
about them. In the churchyard at Abergele there is a sandstone slab
bearing this inscription :— Here there lies in the churchyard of
Michael a man who had his dwelling three miles to the north.”

The sea isnow within & mile; but whatever may be the interpre-
tation of this statement, whether he was a man who lived on board
ship, or whatever other explanation can be offered, it does seem to
me improbable that changes of that kind and extent can have taken
place along that coast within the period that the character of the
inscription would allow us to assign to it, or even since Abergele
church was builf.

The traditions of change in the coast-line may, however, be
founded on correct observation. Very likely, for instance, a tongue
of drift ran far out by Llandrillo ynrhos, the destruction of which
affected the denudation along the shore further east. Very likely
there have been some changes of level in comparatively recent times,
and the so-called submerged forests near Prestatyn and Pensarn
and at the west end of Colwyn Bay are most easily explained on the
supposition of a small subsidence *. But we must remember that
trces now grow in the marshes behind the sand-dunes on ground
over which the sea would rush in high tides, were it not for the
protecting barrier, and that by the washing out of sand below such
forest-beds they often get still further lowered, while some supposed
forests are mere stumps of trees drifted out to sca and generally
floated right side up as they are ballasted by the carth and stones
caught in the roots. (See Potter, Trans. Liverpool Geol. Soc.
1863-9; Whitaker, Mem. Geol. Survey, Guide to Geol. Lond., 4th
edition, pp. 77, 78 ; Kast Essex, p. 18; Geol. Ipswich, p. 97 ; Proc.
Geol. Assoc. viii. p. 137, See also Rep. Brit. Assoc. 1835, pp. 442~
465.)

The peat of the East Anglian fenland is, in the rain, of Neolithic
age T, though some of the earlier deposits associated with the peat
contain paleolithic animals, for these have been shown to be
probably only a few derivative specimens from the older gravel-beds
on which the peat rested.

So the peat and silt of the estuary of the Clwyd have yielded nothing
older than the Bos lonyifrons and Cervus elaphus. The Morfa
Rhuddlan beds may date from Neolithic times to the present day.
Few short rivers running straight out from the hills to the sea
without the intervention of low-terraced lands near the mouth

* Mellard Reade observes that the last moverment of the land in Lancashire
was downwards (Proc. Liverpool Geol. Soc. 1871-2, p. 437).

t ¢ Cambridge Review,” 1886, p. 366. 9

H
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have yielded palwolithic remains, As the river is cutting back
the steep ground, terraces are soon destroyed, and the rain
and agents of degradation keep handing down to lower levels
all superficial deposits as soon as formed—so along such valleys
great masses of rainwash, or head, or run 9f the hill .gathcr in
hollow places or on ledges; all surface soils merge into such
accumulations, Where the ground is covered by vegetation it is
tosome extent protected: but where the sod is broken, the rain soon
undermines and sweeps out the soil. and a ravine is formed. A
hole scraped for shelter by a sheep may let the water through the
turf and start the work. Looking out on the east from the train
noar Lowgill Junction in Westmorland, about an acre of land may
be seen covered with stonces to about 10 feet deep in places. That
was all done in about two hours in a thunder-storm, and the gashes
from which this débris was swept out are scen on the fellside
above. At the mouth of each little gorge along the Upper Rhone
a fan-shaped mass of torrent-débris is protruded into the valley.
These look like the fragments of moraines as you drive down the
valley over a succession of hills, now hanging on to this side, now to
that side of the valley. A more careful cxamination, bowever,
especially from higher ground, soon shows their real character. So
in the smaller valley of the Clwyd there are masses of torrent-débris
of postglacial age protruded into the vale, as, for example, out of
the gorge by Denbigh, from the valley of the Clwyedog, or from the
smaller tributary streams. - But all the while along the slopes the
rain brought down the soil and stones, leaving the rocks bare here
and there to be disintegrated and furnish more material,

Such débris, derived almost cxclusively from Silurian rock, was
pointed out to us by Mr. Strahan in a road-section east of Tromeir-
chion. Where there is soft drift the rainwash is, of course, different,
and is more readily transported: but sooner or later every loose
material travels down the hill. Where the soil is bared by plough-
ing, the downward waste is often very rapid. In every long-culti-
vated hill-country there are terraces so formed. Each man turns
down the soil from the upper side, so it accumulates at the lower
end of his allotment, and is removed from the bottom of the bank
that separates him from his neighbour on the slope above (see fig. 5,
p. 111). Thus, in a manner accidentally, are formed the terraces
known as “ raines ” in the north of England.

There are many tests to apply when we are trying to distinguish
between a marine shingle, a river-gravel, and the rainwash or Tun-
of-the-hill. ’

A marine shingle has the finer and coarser gravel somewhat
sorted, but the up incline and the over-bank tip are quite distinct.
Even ir the case of shingle thrown against a cliff there is often
a ridge of thrown-up gravel a little way from the rock; this is

caused by the recoil of the wave. Just as we may often notico
along the pavement on a gusty day, the dustis laid, not along
the base of the wall, but in a ridge nearer the middle of the pave-
ment, being driven off the wall by the rebound of the wind from
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it; so it often is in the case of material deposited by currents at
the foot of cliffs.

The stones of which the shingle is composed lie with their longer
axes parallel to the planes of deposition as a rule; but sometimes
when the scour is great they have a subordinate arrangement ap-
proaching that next described in the case of river-gravels.

River-gravels are left, as tho velocity of the current decreases, in
the order in which, from their size, weight, form, and other condi-
tions, they first attain their position of rest; but the principal character
common to all such gravelsis that the flattened oval forms lie packed
together obliquely, with their longer axes inclined to the bed of the
stream, the lower end pointing up stream, so that the flat stones
overlap one another in such a manner as to present a face to the
descending current and throw the water up instead of letting it
get under the edge and lift the stone.

Of course all gravels deposited by marine currents have this
character also ; but there are seldom marine currents of the force
and velocity of a mountain-river in flood.

In the case of the run-of-the-hill, on the other hand, the stones
and other materials are more commonly carried down by movement
more akin to slips. The position of rest is not that in which the
material can best resist the force of a downward current urging it
on, but the position in which it can catch by friction, or by
arriving at a gentler slope, so that its own downward tendency is
overcome. The flat pieces thercfore lie with their longer axes
parallel to the surface along which the débris is travelling.

The material is roughly stratified because rain helps, and different
material catches in different circumstances. The travelling of
isolated boulders in the rainwash or marine drift or on the shore is
easily explained. Though gravel, consisting of stones of a given
size, requires water of a given volocity to move it, it does not follow
that one such stone lying on sand requires water of the same velocity
to carry it along. Tho fine material round and below it is removed
by the swifter current close to the obstructing mass; it is set in
motion, and the water playing on the whole of one face rolls it along
over the even surface of sand. So the occurrence of single blocks
can often be explained without calling in the agency of ice or any
exceptional condition. All around the Vale of Clwyd such débris is
everywherc found, sometimes derived from the solid rock, as in the
section above quoted (p. 100), near Tremeirchion, sometimes de-
rived from the drift, as up the road from Pontyralltgoch to Wigfair
Uchaf, sometimes red with the washings of the Noew Red and the
result of the decomposition of limestone, and sometimes grey where
the iron-oxides have been washed away or the rocks from which it
is derived contained originally a smaller proportion.

In the Vale of Clwyd this crumbling of all loose material down
the hill-sides has been going on ever since the land emerged from
below the waves that left the 8t. Asaph Drift, through the long ages
while the sand-dunes and wave-driven shingle were travelling from
west to east and damming the streams that ran into the sea between
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Llandulas and Prestatyn, while all the Morfa Rhuddlan beds were
being laid down, and while the alluvial gravels of the valley were
being formed ; each shower, each frost, the sunshine, and the animals
all helped to work the surface of the hills to lower levels. With
so much time, with such continuous agencies at work, the wonder
is that any soft material of early date is left upon the hills.

Where are the deposits of Palemolithic age? FPerhaps they may
be represented by some of the higher terrace-gravels, which are
older than the Morfa Rhuddlan beds, and older than most of the
gravels of the Elwy and the Clwyd. But the chances are enor-
mously against our finding any remains of that date in the terrace-
gravels along the hill-sides. The implements were rarc and the
bones were quickly decomposed in those porous water-bearing
strata.

It is not as if we had plenty of such remains in the gravels of
later date. Were it not for that one felstonc implement preserved
by some accident in the more recent gravel of the Elwy, we should
know nothing of the occurrence of neolithic man in the district
except from the remains found in caves and from some interments.

Perhaps some of the Morfa Rhuddlan beds may go back to the
Neolithic age. The Bos and the Cervus found in them certainly
came down to Roman and later times.

Similar phenomena are recorded from West Lancashire * and
Cheshiret.

It is perfectly clear that we cannot everywhere draw a bard-and-
fast line between those divisions.

The rain and other subacrial agencies must have brought down
the débris of the hill-sides, and the tidal silt was being thrown
down in the lower reaches of the Clwyd, while the rivers were
forming terraces along the cavernous banks of the Elwy. But
little of that which was washed down in the earlier times has not
been since removed by the continuance of similar agencies, and none
can have survived the scour of the submergence.

Qo river-gravels were being formed in the upper part of the vale
while marine deposits were being thrown down in the lower, and
s0 on; but, in the main, there is a general sequence to be made
out, and the relative age is pretty clear, though it will take much
more work to feel sure where to place the beds seen in every
isolated section.

Parr V.
Caves.
‘We must now examine the evidence to be derived from the caves
and endeavour to find their place in the chronology of the district.
With a view to this it is of first importance to distinguish clearly
between the history of the caves themselves and that of the cave-
deposits.

* Moore, T. J., Trans. Lancashire Historic Soc. 1885.
t De Rance, Quart. Journ. Geol. Soe. 1871, xxvii. p. 655.
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There are many kinds of caves, and there are many different ways
in which caves are formed, and it is impossible to investigate their
age without inquiring somewhat into the geology and physiography
of the district; but I shall dismiss this part of the subject very
shortly with a reference or two.

First, we are not dcaling with artificial caves in any case, nor
with caves formed by the sea. The cliffs in which they occur are
not sea-cliffs *. We have to do with natural caves, such as rock-
she