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collections kept for sale by him, and many colleges and other
cabinets in the United States contain series purchased from
him, furnished at very reasonable prices.

Tue Newcastleon.Tyne College of Physical Science has
issued its prospectus for the Session 1872-73. The first Session
closed with 7o day and over 100 evening students, and consider-
able accessions are hoped for.  The teaching of Biology is still
eonspicaons by its absence ; but there is 5o strong an element of
Natural History on the governing board of the College that we
may hope the just claims of this branch of science may not be
disregarded much longer. Why is the obsolete term ** Matural
Philosophy " retained among the subjects taught? It is here
apparently meant to embrace Mechanies, Hydrostatics, and
Optics.  An examination will be held on October 7 and 8 for
four exhibitions of 1§/ each, tenable in the College for two years,
in Arithmetic, Algebra, and Eoclid, and either Creology, Heat,
or Chemistry.

In 1871 the important papers of Dr. Petermann upon the
Gulf Steeam, with their accompanying maps and charls, were
translated into Enplish and pablished by the United States Tly-
drogeaphie Office, under the direction of Captain R. 11 Wyman,
Since then two supplements have bzen issued by the office, in-
clnding additional information obtained by Dr. Petermann, the
second one accompanied by a map of the northem regions of
Europe and Asia east of Greenland. This, which ison quite a
large scale, gives us the results of the discoveries made up to
the end of 1871, including the work done by Lamont, Mack,
Johannesen, Payer and Weyprech, Rosenthal, &c. The text of
this supplemsnt contain: reports of the eraises of Smith and
Ulve, and of Captain Torkildser, papers on the sea north of
Spiteberpen, and on Gillis's Land and King Charles's Land, &,
Petermann fs of the opinion that, as far as the discoveries of
land ga, the results of Smith and Ulve are more important than
those of any cruise between Greenland and Siberia for many
years past, as they show that the north-east ling of Spitzhergen
extends across 10} degrees of longitude instead of the 7. pre-
viously assigned, this extension including the southern coast
a5 well as the northern.  The easternmost point reached by this
expedition was a litile beyond the 23th degree of east longitude.

AT no previous period (says Marger's [Veckly) has there been
sa much activity displayed on the part of the United States
Government in the way of thorough explortions of its territories,
the liberality of Congress at the last session in authorising such
having been very grest, The operations of the Coast Survey
have been largely extended, including the commencement of a
triangulation between the coasts of the Atlantic and Pacific.
Arrangements have been made for extended sarveys by the Navy
Departrment of the North Pacific, and an appropriation also made
for the expense of making the obeervation of the coming transit
of Venus, Under the War Department are progressing the new
survey of the northern boundary of the United States, between
the Rocky Mountains and the Lake of the Woods, the geological
survey of Mr. Clarence King along the fortieth parallel, and the
surveys in Utah and Nevada by Lieutenant George M. Wheeler ;
while Dr. Hayden's work in the Interior Department is advanc.
ing satisfactorily in its two main divisions, as also that of Major
Powell along the Colorado.

THERE are at this time four chemical laboratories in Japan,
where the science is taught, three of them being presided over
by Germans and the fourth by an American. The chief one is
at Osaka, where there are nearly 100 students. The rest are at
Kaga, Shidzoks, and Fukuwi. A fifth will soon be opened at
Jeddo, The students are said to be fairly intelligent, but their
minds are at present encumbered with astrology and other kinds
of spurious philosophy.

THE BRITISH ASSOCIATION
SECTION A=MATHEMATICAL A¥D PHYSICAL SCIENCE

On the Appiication of Photography ts Copy Diffraction
Gratings, Ly the Hon. J. W. Strutt. "

GREAT interest has always attached itsell to the beau' ful
phenomena discovered by Frauenhofer, which present themselves
when a beam of light falls on a surface ruled with a great number
of parallel and equidistant lines. Their unexpected character,
the brilliant show of colour, and the ready explanation of the
main paint on the principles of the wave theory, recommend
them to all ; while the wmkhngu?hﬁi:iu recognises in them the
key o the exact measurement of wave-lengths, whichh has been
o splendidly used by Angstrom and others.

The production, however, of gratings of sufficicat insness and
egulanity is a matter of no osdinary difficalty. Indeed, the
exaciness required and obtained is almost incredible.  The wave-
lengths of the soda lines differ by about the thousandth past. If
in two gratings, or two parts of the same grating, the average
interval between the divisions differed by this fraction, the less
refrangible soda line of one would be superposed on the more
refrangible corresponding to the other. In point of fact the
Eralinp ruled Nobert, to whom the scientific world

as been preatly indcbted, are capable of distinguishing a dif
ference ol wave-length probally of a teath part of that above
mentioned.  Dut inoarder that the D lines may be reanlved at all,
there must be no a e error (running over a large part of the
grating) of yo'ys part of the interval between consecutive lines.
When it is remembered what the interval is {from y3lss 10 s
of an inch, or even less), the degree of success which has been
reached seems very remarkable.

A work requiring so much accuracy is necesarily costly—the
reason, y, why gratings fit to be used with the telescope
for the purpose of showing the fixed Jines are comparatively rare.
The hope of heing able 1o perfect a s inr the reprodaoction
of pratingsat a comparatively cheap rate has induced me to return
at the first rtunity to the experiments described in a prelimi-
nary noté réad belore the [Ropal Sogiety in June last.  Althaugh
the subject is as yet by no means exhausted, 1 have thought it
worth while to bring hefare the Section an account of the pro-
gress that has been made, with specimens of the results,

The method of procedure is very simple. A dry plate pre-
parcd by any phatographic process on a far surface of glass or
other tramsparent material not affected by the fluid media
employed, is brought into contact with the mled surfaces of the
grating in & pristing frame, and exposed fo light. ln my first
cxperiments | used exclasively 2s a soarce of light the i of
the szn in a Jens of short focus placed in the shutter of a -
ened room ; bat so small a source is not mecessary. The light
from the clouds or sky, reflected by a mirror through a hole
several inches in aperture, will be safficiently concentrated if the
frame be a few feet distant. T have not as ye: specially investi-

ted the point, bt T believe that if the light were too much dif.

sed the experiment would fail.  Much would, no doubt, depend
on the perfection of the contact—an element very likely to vary.

The variable intensity of diffused dl.'_griighh which it iz almo-t
impossible to estimate with precision, has induced me o use ex-
clusively in my later experiments with ordinary photographic
plates 1ﬁ= light of a moderator lamp.  This, with globe removed,
is placed at a distance of one or two fect from the ing frame,
the distance being carefully measured. Working in this way
there is little difficalty in m consecutive plates any relative
exposures that may be required. A collateral advantage is the
possibility of operating at any time of the day or night.

With regard to the preparation of the T,hlu, 1 have latter
been using the tannin process introduced by Major Russell
preliminary coating with dilute albumen is generally advisable,
as any loosening of the film from the glass must be avoided, on
account of the distartion that it might introduce. In some stales
of the collodion, an edging of black varnish ri_n!. on after the
exposure is sufficient 1o hold the film down. The glasses, after
being coated with collodion (I have used Mawson's), are im-
mersed as usual in the silver bath, and then allowed 1o soak in
distilled water, best contained in a dipping-bath. They are then
washed under a tap for about hall a minute, :ndr! into the
tannin solution (about 1§grains to the ounce) held, in my prac-
e e e 10 7 o0, Liiig-pop. 1t the mernig

them o on per. Im ing
are in lﬁttlr:uhrua. A:ﬁﬁ:j.hutnllhtmdmbth
used if a more rapid drying were desired,
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III-‘-.L- mioutes. The i most critical
part The wlation should contain
pleaty of m::ﬁi its action must not be pashed
too far, the mistake which a photographer accustomed to nega-
tive work is most likely 1o make. Al this stage the specira

by a candle flame are oot brilliant, on sccount of the

of silver still the whicharetobet rent.
Any trace of log is ially to be avoided. [ have experienced

ld.nnliqn in mjr ﬂﬁl:lﬁ{::m a lﬂ;l.linn u;:IIodiuth jodide of
um A Lo to t its action
Bt be euredal {0 much silver will

must be En-h:hnd,ﬂltm silver be converted.
The iodide of is then cleared away lh.'h.:"r:nnlphiunf
soda or cysnide, followed by 2 careful

tent
although very good results may
uhl;r only, it is a great chance whether the mgm.l’ﬁn%
a telescope will not reveal the imperfect character o

surface.

With direct sunlight the light is abundantly sufficient, but it
is bere in all probability that the weak point of gratings lies. It
should h-:lll ly lnﬂ;l;-‘-i:f:nd that wmlzhl is :lr!iﬂmt
mﬁql not compete with prisms are cases, how-
ever, where the scale might be tumed by the of all highly
dispersive mubstances to the mys under Even il

be retained as the substratum, it may be used in a very thin

e of . Iklhthui-m of dark
vantage of & spectrum
beat need ot here be insisted on.  Taking all things into con-
sideration, it is I think, that ‘rﬂﬁ:
will supersede pa for some purposes, t certainly not

The specimens in the hands of Mr. Ladd are coflies of two
grtings by Nobert, each of a square inch in surface, the one
conla 3,000 and the other 6,000 lines. The latter cost
about twenty pounds,

SECTION C.—Gravroay

Monday, Aug. 19.—On the Occwrrenie of Erwt Bases or
Trunmdy Prareniur in ke Deoonian Kook of New York,
U5 A., by Prof. James Hall

the year 1870 some excavations were made in beds of
fize referred at that time to the ﬁpﬂﬂ‘
Hamilioa's but which probably beloag to hugher in
the serics. T&mmm:mudmm
were found in an

position, with their bases resting in and
upon a bed of clay, in which they appear hh":agfmﬂy
. In the clay, and in the sandstone above, to the height

ﬂfmulhmfnkrﬂﬂlqmﬂtlu of v ¢ substance oc-
curred,  Princi wson refers these trunks o the genus
Prarewius, and he has determined two or more species from the
localiey, _
land the eastern margin of the Sen
i-r“inluiﬂllh sandy and slates to become
dﬁl s ?inn:hlh all —

the shells ocourring in are all Lassellibranchs,
and it s when we bave tmavelled a comsiderable distance to
the that Brachiopods sppear. The anthor then entered

into some detail as to the mode of accumulation of these beds,
which are admirably exposed along a line of cutcrop 300 milesin

Sur les Awimany Fossiles dn Mont Leberan, Vawcluse, by Prof,
A. Gaudry.

The author remarked that the fossils found by him and others
in this place T'I.T A llzl'ikil'lg :imiluitrh to 1hnnh: 'n.n? I:d'n;e
collected in Attica. In comparing the 4,040 en [rom the
latter with the 1,200 from tI:u:E former, he had been much
struck with the great variations exhibited by animals that seem
to descend from the same parent. The presence of numerous
and large herbivores the existence of a co ex-
tent of meadow-land m the Miocene period.

o Natuced g’rﬁ Present State of sur K in rommafion
matk the Srackispads, by Thomas Davidson, F.K.
The object of this paper was “‘not 1o trouble with
details, but (0 mention, in peneral berms, what E been
advance effected in this portion of pll:cﬁ-ﬂs'-[ Rnce
the period ai which [ frst published my genemal intro-
No, ur.mﬁmmmﬂ to the gensral ouoestion
of classifieation, dlssenting from the views of I'rol. Morse, who
wished to remove the Brachiopoda from the Maolluica, and to
lace them with the Annelides. The %ren.l importance of the
poda to the paleontologist was then dwelt apon, and the
author remarked that ** many instances are on record where the
sight of a few specimens of Brachiopoda have enabled a paleon-
ist 1o determine accurately the age of a rock in some distant
to which he had no access.™ r. Davidson stated that the
number of so-called ies of recent forms amounted (o about
roo, bat that the nomber would bave o be reduced
to sbouwt 66 = The sumber of so-termed species of Li
had been greatly and a certain number of the
others are known oaly by a single specimen.™
Twerday, Aug. 30.—Mr. H. Woodward read his Sisth Kepors
on Foaril Cruwitaces. The report was illustrated by a large
number of diagrams, and announced the disco of new
erastacean forms in Silurian, Coal Measure, and Permian rocks,

Kemards onihe Genera Teimerstin, Dinobolns, and Monomavaiia,
by Thos, Davidson and Prof. W. King. The authors proposed
to group these three genera into a new family to be ca Tri-
merellida, It'was shown to be structurally allied to the Lingulidze,
and it was inferred that the two families were gpenetically related,
This is a point of great inlerest, inasmuach as the idoe are
the earlier forma, mTEmhm rocks, whilst the Tr-

- in : -

4

4

i

of evolution of species ** effected mainly through the tion of
Divine laws, and not by gu less or accidental mbsdifications,"
The eoncluded with detailed descriptions of the, structure

of the Trimerellida,

The Rev, John Gunn's paper was then read On #he Pros
of Finding five Coal Measures in Norfulk and Jﬂ
with Sugpeitions as to the Places best adapied for an Experimenial
Horing. The author controverted the views e by Sir

:
:
:
£
i

on the wesl and south, by older rocks on the east. It was

contended that this area has been characterised by

growths at several successive periods ; and that as t
t

coal-growths, these were accamulated in a basin
carboniferous limestone, just as the forest-bed was accum
in a basin bounded by the chalk. Hunstanion was ¥ as
the best place (o bore ; because there the crelaceous rocks have
been denuded, and I;|I'|trt teo some of the oolites are absent.
Probably the bore woald not exceed 1,000 feet in depth,

hmr was then read by the , lorwarded
from Bﬁh} P.vm‘;hr.hj‘&: dbrf?rhmgr;* qil;u
epected st ing the preat Ermption 1872,
of old lava which it is assumed had been Aosting in the

e
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whilst at the exterior the pyroxene was melted and the leucite
destroyed.

The author particularly pointed out that sodalite, which was
found sublimed in the interior of the block, s the silicate most
rich in sodium. ‘This he contended was not an accidental eir-

cumstance, but resulted from the percolation of sea-water charged
with chloride of sodium. The author remarked that the
study of such matters is conducting us to the conclusion that the
quantities of water, hydrochloric, and sulphuric acid, &e., ex-
haled by craters and streams of lava, are not only an accompany-
ing phenomenon in the production of volcanic rocks and
mineral aggregates, but that they are essentially co-operating
at their origin. If once we succeed in proving and explaining
the oripin ol minerals throagh vapours, or under the co-operation
of vapours, then the key to many problems relating to the pla-
tonic rocks and their minerals will be found.

A friv Remards on Submarine Explorations, with Reference fo
A Delerse s work entitled ' Lithologie du fond des mers," by ].
Gwyn Jeflreys, F.R.5. )

The lithology of the sea-bottom is not only a vast subj=ct in
its various relations to natural history and physical science, but is
especially interesting in a geological point of view, because
every part of our globe has been atone period or :nut'l'l{er :uvzlrud
by the sea.  Mr. _?i.l:ﬂ-l eys contended that it is almost impossible
t ascertain with any degree of certainty what stratified forma-
tions are marine, unless we find in them such remains of marine
animals as were capable of being preserved. Exceptions doubt-
less occur, «.y. where the stratum had been subject to the action
of carbonic avid, produced by the subsequent passage of rain or
fresh water ; in which case all cretaceous organisms might have
been dissulved before they became silicihed or petrified. He
then gave a short account of submarine explorations, from the
time when O, F. Muller first used a dredge for scientific pur-
poses (about 1772), to the present day ; and he sammarised the
results of the expeditions conducied by his colleagues and him-
self on board H.M. 5. Percupine, under the auspices of the Ruyal
Sociely in 1869 and 1870,  Bul nexi to nothing is kanown ol the
enormous tracts of sea-bed which underlie the depihs of the
pcean in Loath he.nispheres. He attributed the diffusivn and
geographical distribution of the marine invertebrate fauca to the
action of currents, and not to voluntary migration,

M. Delesse’s work was recently published at Paris, and con-
sists of two oclave velumes, besides an atlas of charts and maps.
The precise date of publicatiun does nol appear ; the 'I:I|t:di|:at-|un
is dated December 1, 1371. It forms part of a series called
* pablications scienifques tndusiriclles,” and purports o have
been published with the sanction of the Ministers of Marine and
Minister of Public Waorks. .

While piving M. Delesse full credit for the laborious and con-
scien-ious manner in which he bas evedently perforned his goeat
task, Mr, Jeflreys regretted that he had omitted to notice the
report- on deep-sea explorations published b; the Buyal suciety
in 1865 and 1570, or the Address of Mr. Prestwich [the lale
Pres.dent of the Geological Society), which was publizhed in
May 1871, and particulaaly trested uf those reporis. M. Lrel:sse
is a foreygn member of the Geological Hociety. By consulting
what had been published on the subject, M. D:lesse would have
been able not woly Lo give faller mfermatiun, but o corredt
errors which unavuidably oceur in an extensive cumpalation. For
instance, his map of France dunng the scodary epoch du.s not
show the communacaiion which his been proved by natwralis s
and peulogists to have then existed between the Bay o1 Buacay
2wl the Gulf of Lyens, Accurting to M. Del:ss:, there has
been no communicatwon sioce the Liassic period betwsen the
Atlantic and the Meditcirancan north of the Pyiences. 1is
division of the French marine fauna into three provinces (Celu,
Lusitansan, and Mediterranean) does nos agree with modern ol
SEPVALL TS ?__.JL-.pha_Euus mudusca da not, as staled b}r il:ll.:l'l, live
on those which are phyluphagous ; pebbles (™ gufels 7) are nut
everywhere unfavourable 1o mollusca, even on coasts exposed to
a stormy sea ; and furaminifera never crawl at the bottown of I‘t.":
sea.  But it is to be hoped that these omissions and errois \Iln']ll
be rectified in another edivon of a work so desirable aad im-
poriant to scientific inquirers. )

Mr. W. Boyd Dawkins, F.R 5., then read his paper Un the
Physical Geography of the Madrferrancan during the Mlestoecne
Age.  The anthor showed from the researches of M. Gaudry
that during the late Miocene period it is probable that there was
anme enmmunication between Attica and Africa.  During the
Flise.n: peried a simler com nunicativn must have existed at

some part or parts of the Mediterravean area. The object of

is paper was to show that a like union existed during the
Pleistocene age. The palxontological evidence was first gone
over. It was shown that African mammalia are found at Gibe
raltar, in river gravels near Madrid, in Sicily, Malta, the Morea,
and in Candia ; particular reference was made to the scourrence
of a small species of Hippopotamus (/. Pentland?) in these
localities, and it was contended that there must have been com-
munication betwesn them and with Africa.

An examination of the soundings makes this probable. Itis
found that the Mediterranean consists of two deep basins, sepa-
rated from each other by comparatively shallow water, one
barrier extending from Africa, past the Straits of Gibraltar 10
Cadiz, and the other reaching from Tunis, past Sicily and Malta,
1o join ltaly. An elevation of 2,000 feet would effect this. [t
was pointed out that the existence of such a mass of high land
in the south of Evrope must have had an important effect upon
the climate of the period.

Me. Charles Moore's paper On the Presence of Nabod Eching.
dermts [ fHolfotkurie ) in Owlitic and Liassic Feds, was then read,
Saft-bodied animals, such as these, are rarely found in a fossil
state ; but the author had fortunately discovered some minute
wheel-like plates, somewhat resembling those of a recent Green-
land species, and which he referred (o at least four different
species of Helothuria. Some of these plates indicate stroctures
not hitherto seen in recent species.

Mr. J. E. Lee read a Matdee of Ferenr or Fisrres fn the Reouper
Sled ek Rbatic Somc-bed, af Galdeliff in Aloswconthehive, Thers
are exposed on a scarfof Keuper marl, bare at low water, a
number of rounded masses of wrregular form, but of great length,
consisting wholly of boae-bed. he author presumed that these
projectivns are the casts of hssures in the marl which were
afterwards flled up with bone-Led,  Mr. C. Moore afterwards

ﬁdt some remarks on the extraordinary richness of the bo.e-

e dnerday, Auguse 21.—Mr, ] H. Judd communicated through
Mr. Hughes, a nste On the Discovery of Crotaesons Rocks fm the
Fstands of Mull and fnck Konnsth. 1o the former they are seen
a. several places, and the author supposed that they would befound
underlymnyg a great part of the volcanic area of this district, The
rocks are all of upper cretaceous age and lie unconformably upon
t.ie Jurrassic series and older rocks,  Like all other rocks of the-e
islands the eretaceous beds are penetrated by intrusive dykes and
sheats of irap.  Mr. Judd observed, that this discovery pave great
cunfirmation to Prof, Ceikie’s views as to the Terpary age of
the vuleanic rocks of the Hebrides

Mr. T. A. Readwin's paper, On fhe Conl and from Affner of
e Avipma Lisories of the Conmanght Coal Measures, Frelamd,
was then read in abstract,

The shales overlying the Upper Limestones of district were sar-
mised by toe author te belong 1o the Yoredale Series.  Uver these
there are grits aml shales with three seams of coal which the auchor
referred tu the Gannister Series, remarking that a bed of true
“eannister " occacred there,

The coal feld was divided into three districts, each of which
wat described Ly the author,  Iie noticed at some lenpth the
clay-ironstone bands and nodules which occar over a much
langer area than du the coals.  The iromstone is richer and
purer than most of our English clay ironstone.  The auwthor
Lebieved 1zt the Lime had come for a vigorous and scientific ex-
ploration of the dwstrict, which he felt convinced would so.n
hecome, as Sir Hobert Kane had long ago predicied, “an im-
portant centre of industey for the interior of the country,”

SECTION D—DBioLocy

O Deep Sea Dvaditny vownd the Siland Qﬂ'.ﬂfﬂﬂ'mﬂ'i i the Gulf
of St. Lawrence, by T, F. Whiteaves, F.G.5.

Depths of from 103 to 250 fathoms were successfuily explored
during July and August 1371,  The temperature of the deepsea
mud was found by using a common thermometer to be almost
invariably I37“ or 38° F.  About 100 species of Invertebrata new
to the Guif of St. Lawrence were collected, These included a
remarkable foraminiler, Marpinufing, with spinous processes
from the first chamber, Gramfis cifiafa, a new Fenmatula, Sc.
Two rare Echinoderms were collected—the well-known Sehiserior
ragilis, and the curious Calveric Apsiritx of Wyvi Thomson.
Nearly all the marine invertebrates of the nort part of the
Gulf of St. Lawrence are purely Arctic species. Three-fourths
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e of in Lale Owtaria, by H.
Alteyne Nicholon, M.D., D.

In this communication the aathor gave a short iminary
sccount of a series of dredgings urrIJlnul in umm July in
L.ake Ontario.  'With l.l_'!:r:m:wrlh appreciation of the value
of wuieh researches, the Provineial Government of Ontario had
praced at the author’s disposal a sum ef money to be expended
in this investigation, and the results had been very sat ory.
The d mmﬂrrhlmplﬂtrlnlrlthtlldplﬂinl

W

small le-wheel steamer, and were prosecuted y by

':ml., lmrll‘llm h.:nl'- similar 1o thal wsed in marine
[ em canvas was attached

m-ﬂ.uﬂﬁnﬂ

conformity in

" fauna of Lake Superior, y
water is concemned, is decidedly richer than that of Lake Ontario,
whilst some of the more remarkable es discovered in the
furmer appent to be altogether absent from the latter. As
might have been anticipated, the fauna of Lake Ontario is not
extensive, h some forms occur in IEH“ profusion. The
shallow-water fauna is very rich in individuals, and the number
ol I.EH is quite considerable for fresh water. i
ten fathoma,

very abundant, and consist of
species of Nigphelis, Clopsine, Sacwuris, and Chirodvillus, some of
the Leeches precenting phenomena of special interest.  Of the
C'ruitacen, the most Important is a little Amphipod, which
o-curred plentifully in from thinlLlu forty-five fathoms, and
whieh the author with Pantoporaia affinis of the

On the Flora of Moab, by A. 'W. Hayne, M.A.

The 250 plants found in Moab from the beginning of February
to the middle of March, belong to §8 natural orders, of which by
far the best represented are inosme with 15 species, Com-
posite and Crucifers each with 26, and Gra

mainder be to Lilimcem,

e which
sbondance of the date palm, of which on the West cnly a
wngle clump servives near Jericho.

On the Structure and Deoelopment of Mitraria, by Prof, All-
man,

specimens of the remarkable larval form to which John
ve the name of Mitraria, were obtained by Prof, All-
man in the Gulf of Spezzia, and were made the subyect of care-
ful study of structure and de t. Mecemikofl had recently
examined another species of the same form, and the author was
enabled to confirm the main result arrived at by him, that
Mitraria was the larval form of an annelide. In some .
mental polats, however, i process of development,
his observations did not agres those of the Russian zoolo-

i important features which
described by cither Muller or Mecenikolf,
differences which -Einptmﬂ at least, depend on actual

i
mmmgﬂwﬂu-ﬂshﬁ:

principal central portion of 1 large quadilateral ganglion, formed
by the union of two lateral oncs, 20d situsted on the summit of
the transparent dome-like body of which the larva mainly com-
sists. From this two very distinct chonds are sent downwards,
30 as to form & E:lml'mimm with two small ganghia, which
are situated at the opposite side of the alimen canal, Be-
sides these, iwo other small panglia exist in the walls of the dome,
at the oral side of the great apical r&. ton, and two similar
ones at the abeoral side.  These send off numerous Alaments,
which dive at once into the walls of the dome, while each sends
off a long filament to the region where the alimentary canal

to bend downwards towards its ab-oral termination, The

ical I ile 1li, with ment
B e e e s
clear spherical corpuscle. last the aathor regards s audi-
tory capiulen - :

A system of vewsels was alio described.  This consists mainly

a sinus surrounds its base.

In lherntrclluf development the ab-oral end of the alimen-
tary canal becomes elongated in the direction of the axis of the
dome, carrying with it the walls of the base of the dome, which
are to ium thlu hﬂlﬂ 1 bady ;mlls &*ﬂ the :I"ut:w: raprm. “dd '1:" this
way a long eylindrical appendage becomes developed, an
i'mfn the :Eﬂl.l'l] point of the base. At first there is no tun:nﬂ'

ion, snd this is subsequently induced on the cylindiical
worm by the formation of consecutive anoular con-

the author in the
in several points

dependently of it, as in the case described by Mecanikoll, The
of the worm was not traced 1o the uliimate dis-
appearance of the dome-like body of the larva.

On the Whaler of the Antiverp Criag, by Prol. Van Beneden.

A briel poeount was glwtu of the preat acoumulation of Lones
:{MMI gum. :.ra?t Er l?[t:h s, which rmrr found in the
w ragl, an which the greater part belong to species
B e T e ol i
in ¥& RO wE i
Neobalwena of New Zealand It is caly in the Upper Crag that

we find ives of species which actually exist such
2 those Mmﬂmﬂmmm
Prol. Flower said that the excavations st Antwerp had revealed

a perfect octacean bural Ugder the supermtendence of
& serawd who had 5 moat i

Tﬁmmﬁﬂuﬂnﬂuﬂ
of recent whales, the skeletons of the extinct species had been

almost reconstructed in the Brussels Museum, [t was 3 re-
markable thing that these ancient whales were all small. It was
the reverse of what happened in most other cases where the

ancient representatives ol any type were generally far larger than
those at present existing.
Mr. Sclater inquired what was the relation between the cetacea

of the Ant and Suffolk C

Prot. Van Demeden replicd that they were identical. The
English material was not in itsell su for |
determination ; but with the knowledge he had from

Ow some points in the Development of Vorficellidin, by Pri
Marn:

The author described, in 2 beautiful branched and clustered
vorticellidan, a process different from any which had been re-
corded by thote observers who bad described the so-called en.
mm and the behaviour of the * nucleus ” in the Vorti-

In almost every cluster some of the 200ids compesing it had
e g 0t hoh sl e and cllany ppese-
while their mepporting peduncle had ceased 1o be contractile.

i
i
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In the younger ones the contractile space of the unchanged zooid
was still very evident, but was fxed, showing no tendency to
alteration of size, and the so-called aucleus was very distinct and
larger than in the ordinary zooids. The whole was eoveloped
in a transparent gelatinous-looking investment.

In a slightly more advanced stage another emvelope, in the
form of a Lruwn horny capsule, bepgins to be secreted between
the proper wall of the zooid and the external pelatinous invest-
ment. It is at first thin and smeoth, but it gradueally acguires
considerable thickness, and becomes raised on its outer surface
into ridges enclosing hexagonal spaces.

In this stage the capsule has become too opague to admit of a
gatisfoctory view into its interior ; bat il the capsule be carefully
opened its contents may be liberated so as to render apparcnt
their real mature. It will be then seen that. these consist of a
minubely granular semi-Auid plasma surrounding the ** nucleas,”
which hias much increased in size and occupies a large portion of
the cavity of the capsule. The condition of the contractile
space could not be determined ; it has probably altogether dis-
a red,

d n & further stage the “* nucleus” has undergone an important
change ; for, instead of the long cylindrical form it had hitherio
presented, it has become irregulacly branched, has acquired a
softer consistence, and has moreover broken itself up into two
or more pieces. This change in the *“nucleas” is invariably
accompanied by the appearance of nucleated cell-like bodies,
which are scattered through the corpuscular plasma which had
filled the rest of the capsule. They are of consideralile size, of
a spherical form, and with their nucleus occupying the greater
part of their cavity, and having its nucleolus represented by a
cluster of granuies.

: In other capsules, apparently the more advanced, no trace of
the so-called mucleus of the vorticella body could be detected,
and it seems to be entircly replaced by the spherical nucleated
cells, which hadjnow still further inereased in number. I is
impossible not to regard these cells as the result of the disinte-
gration of the nucleus, and the conclusion is a legitimate one
thet they are finally liberated by the natural dehiscence of the

capsitle, and beasme developed it new vorticellidans,

On fhe Stractare af NMoctilwes, by Prof, Allman.

The author gave an account of some researches he had made
on Nectifeea moliens, They were mostly confirmatory of the
results arrived at by other observers, more especially by Krohn,
(uatrefages, Buseh, Huaxley, and Webb, while they further served
to supplement the observations of these zoologists. —

At one end of the meridional depression is the vibratile
flagellum with the mouth at its base, and here the depression
becomes quite superficial, while the opposite end is much deeper
and is here abruptly closed.  Just outside of this deep end of the
depression there commences, by a funnel-shaped enlargement, a
very slightly elevated ridge of a firmer consistence than the rest of
the y ; it terminates abruptly after running down, in a
meridional direction, over about one-third of the circumlerence
of the body. The author had reason to believe that this ridge is
traversed an its length by a canal which opens elose to the ab-oral
extremity of the meridional depression by a funnel-shaped
orifice, thus giving support to the opimon of Huxley, who
believes that Moeti/uca 15 provided with an anal orifice. The
mouth leads into a short cvlindrical gullet, and the author con-
firmed the existenpe of the wibratile cilium contained within
the Euﬂgg1 as ornginally described by Krohn ; and of the ndge,
with it projecting tooth, described by IHuxley as existing in the
gullet walls. Tre floor of the gullet is formed by the central
mass of protoplasm, here naked and in direct contact with  the
surrounding medium, The vibratile cilium springs from this
floor, and near the root of the cilium is a depression in the floor
which can be followed for a little distance intw the protoplasm,

Besides the well-known hmn:hin%‘prucr_ms which radiate frony
the central mass of protoplasm to the walls of the body, there is
also sent off from the central mass a broad, wregulardy quadrangu=
lar, plate-like process, which extends to the outer walls, where
it becomes attached along the line of the superficial meridional
ridge. The lower free edge of this hroad process is thickened in
the manner of a hem. )

In contact with the central protoplasm is the nucleus, a clear
spherical Lody about 5glpg of an inch in diameter. .

‘The body walls are composed of two layers—an external thin,
transparent, and structureless membrane, and an internal thin

lar layer of protoplasm, which lines the structureless mem-
E:E: throughout its whole extent, and which receives the ex-

tremitics of the radiating processes from the central mass. Under
the action of iodine solation and other reagents, the protoplasmic
layer may be seen to detach itsell from the outer structureless
membrane, and, along with the radiating bands, contract towards
the centre.  Itadmits of an obwvious comparison with the primor-
dial utricle of the vegetable cell.

The fapellom, which is given off close to the margin of the
muuth, i3 a flattened band-like organ, gradeally narmowing
towards its free extremity, aml with its axis transversely :.l.n':lcﬁ
like a voluntary muscular fibre throughout its whole length, It
seems to have the power of elevating its edpes, s0 as to render
one of its surfaces concave, and thus becomes converted into a
semi-tulie, which may assist in the conveyance of nutriment
towards the mouth.

The mnucleus is a spherical wvesicle, with clear colourless
contents, among which minute transparent oval corpuscles
may uwsually be detected. When acted on by acetic acid, the
difference between the contents of the vesicle and its wall bes
comes very apparent, and the contents may now he seen accu-
mulated towards the centre as a minutely pranolar mass, with

| some of the oval cuorpuscles entangled in it

The radiating offset-, which extend from the central protoplasm
to the peripheral layer, contain well-defined clear corpuscles
which sluwly change their relative places, as if under the influence
of very feeble currents.  These offsets, indeed, closely resemble
the radiating jrotoplasm filaviests which extend from the proto-
plasm, sarroumding the nueleus, to the walls of the primordial
utricle in the vegetable cell. The peripheral layer contains
scatiered through it numercus minute cell-like bedies. These
are spherical and of warious sizes ; in the larper ones a distinet
central nucleus may be detected.

It is scarcely correct to repard the central mass of protoplasm
as a true stomach, The anthor had failed to find any evidence
of & permanent gastric or somatic cavity, and he reganded the
protoplasm mass to which the gullet leads as represeniing the
““parenchyma™ of the Infuscria, and, like this, allowing of the
solul food Deing forced down into it from the gullet and there
encysted in extemporancously furmed vacucla. The food also
frequently forcec itc way from the central mace into the radiating
processes, and diatems and other microscopic organisms may be
seen in these processes enclosed in cyst-like dilatations of them,
extemporanccusly formed for their receplion at various distances
from the central protoplasm.

It was considered probable that the canal which seems to exist
in the superfcial fdge affords exit for certain effete motters,
which may be conveyed to it throuph the progess, by which it
is kept in connection with the central protoplasm,

Dur knowledge of the phenomena of reproduction and Gevelop-
ment in Aweirfeca is still very imperfect, and the anthor saw lintle
w hich seemed capable of throwing additional light on this sub-
ject.  He agreed, however, with Huxley in re arding it as pro-
bable that the nucleated cellline bodics which are present in the
peripheral layer of protoplasm have u reproductive fauction,
and are destined afier liberation to become developed into new
individuals.

From the account now given it will be apparent that M\uctince
cousists essentially of an enormously vacuolated protoplism, in-
volving a nucleus and enclosed in a structureless sac, the
vm:unEl.L'inn taking place to such an extent as to separate the
contents into a penpheral layer of protopiasm which remains ad-
herent to the outer sac, and inlo a central mass which is kept 1
communication with the peripheral layer by processes of prote.
plasm which pass from one to the other.  The authur believed
that the nucleus of Mactiiuce had a significance different from that
of the so-called nucleus of the ordinary In{usersa, and that itad
nutted of 4 closer comparison with the tme cell-nuclews,  Flewas
of opinion that the nearest ally of Ascfiluca would be found in
the somewhat anomalous infusorial penws Peridimna.

In conclusion the author detailed some observations he had
made on the luminosity of Abefifiea ; and he gave reasons fur
maintaining that the seat of the phosphorescence is entirely con-
fined 1o the peripheral layer of protoplasm which lines the exter-
nal stroctureless membrane,

(u e Structure of Sdwardsoa, by Frof, Allman,

The struciure of this beawtiful little actinozoon differs in many
impurtant points from that of both the zoantharian and aleyunarian
pulypes. It was shown that just within the mouth the walls of
the siomach sac project inte the cavity of the sac in such a way
as to form eight complicated frill-ike lobes; that the eight
vertical, radiating lamell which project into the body cayity
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from the cuter walls, and are composed o llel longitudinal
fibres enclosed between two membranous E;I:r:, do mot reach
the stomach sac in any part of their course, and that eight stro
muscular bundles pass symmetrically through the whole length o
the body cavity, being attached at one end to the disc
which carries the tentacles, and at the other to the floor of the
body cavity, while they are free in their intervening course.
Attached along t]:;fcn of about the posterior half of each
muscular bundle is the long sinuous generative band, with its
chord-like © um leaded with thread cells. Just before
terminating at the lower opening of the stomach sac each of the
ipht penerative bands enters a most remarkable pectinated organ,
:lﬂ::h appears to be quite unre nted in any other group of
the Ceelenterala. . It was difficult to suggest the true significance

of these s ; their relation to the generative bands might
lead to the beliel that they are testes, or they may be ous
to the so-called cement glands which exist near the outlet of the

oviducts in some of the er animals. In this case they might
supply some additional investment to the ova at the time of ex-

trusion.
The author Edwardria as presenting a very distinct
type of actinozoan structure, which occupies an intermediate

position between that of the zoantharian and that of the alcyona.
rian pol He also compared it with the extinct rugose
corals of the paleozoic rocks to which it corresponds in the
numerical law of its body segments, and of which it might in
some respects be regarded as a living non-coraligenous repre-
sentation.

On the Structure of Cyphonantes, by Prof. Allman.

This remarkable little organism, whose structure and ultimate
destination have been variously described by different observers,
was obtained by the author in considerable abundance in Moray

Firth, The animal is enveloped in a mantle, and the whole |

epclosed in a delicate, transparent, structureless test formed by
two valve-like trizngular plates which are in contact along two
edges, and ted from one another by a narrow interval along
the third.  Its form is thus that of a very much compr cone
or pyramid. The author distinguishes by the term base the

broader sdpe where the twe plates of the tect are separated from

one another ; while the other two edges are distinguished as the |

anal and ab-anal edges. The apex is the angle oppesite to the
base, and here a narrow passage exists through which the fleshy
walls of the mantle are brought into immediate contact with the

one, the larper,

nlrmundinﬁ;::ltr. .
ti: other towards the ab-

In the are two large owal
sliuated towands the anal edge, and :
anal. The former leads directly into the cavity of the mantle.
Its edges are prolonged by a membranous lobe ciliated on its
margin, and uninterruptedly continued round the :tpnl 531!1: of the
opening, but deficient on the opposite side.  The interior of the
lobe is occupied by a cavity. :
A large of the mante cavity is occupied by the pharynzx,
a spacious thin-walled sac which opens into the mantle tavity by
a long curved somewhat S-shaped slit with thickened and cilialed
margins, which, at one side, are conlinued beyond the large
ing situated near the anal side of the base in the form of two
mlziatnd tentacles, Towards the apex the pharynx becomes
suidenly narrow, and is here lined by wibratile cilia, and marked
by cirniu':.triz which possibly indicate the presence of sphincter
fibres. It now turns towards the anal side, ind then bends
downwards towards the base, and enters a thick-walled sub-
cylindrical stomach. This runs towards the base paraliel to and
a little within the anal edge of the test, and is ultimately continued
into a shert straight intestine, which terminates by an anal orifice
in the mantle cavity near the outer opening of the latter. From
the upper part of the walls of the pharynx a narrow bundle of
fibres passes 1o the apex of the mantle cavity.
Upon each side of the pharynx and lying against the stomach
ond intestine is a Imvﬂ mass. 15 situation woald suppest

the probability of its being a hepatic organ, but it is altogether
50 mig:na:‘lﬂfthat it wmlfd Le rash with our present knowledge
of it to insist on assigning to it any EPG:‘.:IJ.]_ significacce.

In contact with each of these :m&r:nu organs is a small
tubercle, from which a bundle of short fibres pass off in a
radiating direction. The resemblance of these bodies to a pair
of nervous ganglia is obvious, but the author was more inclined
. to regard them with Schueider as indicating points of attachment
of the contained animal to the two valves of the test.

The smaller of the two openings in the base, that, namely,
which is situated nearthe ab-ahal edge of the animal is, likc t

other, surrounded by a hollow membranous lobe with ciliated
margin. This is uninterruptedly continued round the ab-anal
side of the opening, but is deficient on the opposite side. The
opening leads into a special chamber entirely shut off from the
cavity of the mantle and from the pharynx. The walls of the
| chamber are lined with cilia, and it has within it, or in immediate
| connection with its walls, two peculiar structures. One of these
is a somewhat pyriform organ which, with one end close to the
orifice of the chamber, extends from this point into its cavity ; it
is composed of a mass of spherical bodies, The uother extends
over the rool of the chamber in form of a cap ; it consists of two
portions, one of which lies directly on the walls of the roof, and
has a transversely laminated structure, which, however, disap-
pears towards the ab-anal side of the cham!er ; the other is an
oval mass of globular cell-like bodies and lies on the free convex
surface of the laminated portion.

Here again this part uIF the Cyplonantes is in the hiphest de-
gree enigmalical, and yet it is ditficult not to believe that in the
structures just described we have an ovary and testis with asso-
ciated accessory structures.

The author observed no further fact which might tend to
throw light on the ultimatle destination of Cy wiles, and
more especially nothing which might tend to confirm the remark-
able views lately publi by Schaeider, who believes that he has
traced its devolopment inta the polyzoal Afembranifora pifora.
The structure is considerably more complicated than Schoeider
seems to be aware of, while the opinion of this observer that the
whaole of the proper Cpphonanfer siructure becomes absolutely
obliterated and the body of the animal converted into an amor-
phous mass of cells from which the Membramipors becoimes
| evolved mot by a process of budding but by a di tiation of
| struciure is so startling that notwithstanding the partial assent

lately piven to it by Nitsche we are compelled to wish for fur:her
| confirmation of the evidently careful obzervarions of the German
zoologist,
| If the ab-anal chamber described above with its associated
structures really belongs to the generative system—and it is hard
to say what ::Ifsl: it can be—the view that Cyfhomanufer is a
l:unl}'.mal larva is scarcely tenable.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, Aug. 15.—M. Faye in the chair
M M. Jaminand Kichard read the zecond part of theirpaper on the
laws of cooling, and the cooling power of gases. The aut hawve
determined the amount of heat abstracted by a gas from a warm
solid placed in its midst. — A, and P. Thenard presented
| & memoir on the action of ozome on indigotic sulphate and
t pn grsenius acid. The authors fAnd that ozone decolourises

three times as much indigo as the law of equivalents would lead

¢rne o suppose, and that this reaction takes place in two well-
i marlked periods.  Two-thirds of the indigo are decolourised, in
| tha first of these pericds, almost instantaneously, and one-third
in the second period after the lapse of several hours. The
guthors ascribe this second action to hydrne peroxide
I lare oxprends) formed by the ozone.  The avthors are
led to doubt whether czene is really a triple atom mole-
cule, or wheiher it is simply oxygen in which is condensed
a puwerflul selective force.  “They intend to thoroughly investi-
gate this que-tion, —M, Daubrée reported his examination of the
metecrites which fell at Lance and at Anthon {Leir-et-Cher) on
the 23rd July, 1872.  The Lancé stone weighed 47 kilogrammes ;
the one which fell at Anthon, 12 kilomeires [rom Lanceé, was
much smaller. ‘| heirstruclure wasgranular, and some of the grains
acted strongly on jolarised light ; they were evidently portions of
the same mass, Specificgravity, 38, Elements found : iron,
cobalt, nickel, copper, sedium, sulplur, chlorine, silicon, and
oxygen. —Max Mane followed on the determination of the j eri-
meter of the region of convergence of the series of Taylor, Sc.—
M. Mallard read & paper on the action of silicic anbhydride and
analogous oxides on sodic carbonate at a high temperature.—
On the combined use of morphia and chloroform during surgical
optrations, and on a new mode of administening the latter, M,
Lremarquay, the author, convinced of the great danger incurred
by the combined use of these agents, has abandoned it and de-
voled himself to the improvement of the apparalus employed for
the administration of chloroform. The apparatus in question
consisls of a Aannel mask stretched on a wite frame ; the chlore-

i
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