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shall commence with the room at the east end of the
ground-floor marked B in Iig. 1.
apart for magnetic and other observations requiring
great stcadiness.
Wwith a stone top about 4 ft. square.
it - g¢ distinct from the tiled pavement of the room, the brick.
| work being commenced at a depth of about 18 in, helow
Drbw¥ " the Pavement, and this resting on a foundation of concrete
n}brf““’ﬁ. about 18 in. thick. de ace
s electro-dynamometcr of the British Assocmtlon, the two
At %y large coils of which

| Meter, and cach contains 225 turns of No, 20 copper wirc,
k The diamcter of each circle of wirc has been accurately
Measured, as has also the djstance betweeen the two
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[ bobbins, which is about

' cqual to the radiys of cither, T]
resistance of eachy coil

has also heen determincd,

= T thus all the clectrica constants of this ins
. , - i ) e . trument ;
THE NEW PHYSICAL LABORATORY OF I known with steat accuracy, It is by comparison n::tr

THE UNIVERSITY OF CAMBRIDGE | these coils that the clectrical constants of all the othe

N the 16th inst., at a congregation held in the Senate clectro-magnetic apparatus in the laboratory will
House, Cambridge, the Cavendish Laboratory was * determined. [op ¢xample, the magnitude ang position ¢

formally presented to the University by the Chancellor, eac_h circ.le of wire in ¢
The genius for research possessed by Prof. Clerk Maxwel] of induction of the fist coil on the sccond can be at onc,
and the fact that it is open to all students of the Univer- ; fOLlnd. Suppose, then, we wish to find the coefficient o
sity of Cambridge for researches will, if we mistake not, }nductxon of a third circyjt upon a fourth whose resistancy
make this before long a building very noteworthy in is known. Let the sam
English science. We thereforc put before our readers, as i
prominently as we can, a description of it.

The Cavendish Laboratory has been erected catirely
at the expense of his Grace William Cavendish, Duke of
Devonshire, K.G., Chancellor of the University, who has i
also signified his intention of supplying it with the ' duction of the two paj
apparatus necessaty for a complete physical laboratory. .
The building consists principally of three floors, of which on foundations similar to those last described. On the
the accompanying figures show the plan on a scale of ! slab at 4 is placed a unifilar magnetometer of the
32 ft. to the inch ; Fig. 1 representing the ground-floor, [ pattern adopted at Kew. Ip the upper part of the
and Figs. 2and 3 the first ard second floors respec- | north wall of this room is a small window for the
tively. The west front consists entirely of Ancaster stone 3 purpose of determining the direction of the meridian by
with the exception of the lecture-room and the staircase, ' astronomical observations.  This direction being once
which will presently be described, the only ornate portion  determined, vertical mirrors will be placed opposite each
of the building is the great gateway, X Fig. 1, situated other on the walls, cach mirror being supported by three
near the south ernd of this front, The doors, which are screws and accurately adjusted by means of nuts so as to
very massive, are beautifully carved in oak, and bear, in ' serve the purpose of collimation marks, Three mirrors
old English letters, the inscription “ Magna opera Domini | will be placed respectively on the north, east, and south
exquisita in omnes voluntates ejus,” which is the Vulgate walls of the room, but the fourth mirror will be fixed on
version of Psalm cxi. 2. Over the gateway are the arms | the west wall of the room marked F in Fig. 1, in such a
of the Duke of Devonshire on the left, and the University = position as to be visible through the doorways from the
arms on the right, the motto of the Cavendish family, ' mirror on the north wall of room B. The room marked
“Cavendo tutus,’ occupying the centre ; and the whole is  C in Fig. 1 is called tbe clock room, In it is a stone pier,
surmounted with a beautifully carved statue of the Dukein <, on foundations separate from the rest of the building
his robes as Chancellor of the University, and bearing - and intended to carry the principal clock. This clock
inhis hand the Cavendish laboratory. The lower portion  will be in electric communication with the other clocks in
of the building on the right of the entrance is occupied  the building, and will from time to time be compared with
by the resident attendant. The external walls are 2ft. the clock at the Astronomical Observatory. In this room
thick, the foundation being at a depth of I5{t. below the is also erected a massive stone frame, ¢, intended to carry
surface : with the exception of the west front, the tower, an experimental pendulum, This, like the clock pedestal,

and the portion occupied by the lecture-room, they are is erccted on a foundation similar to that which supports
built of brick, with Ancaster stone dressings. The the electro-dynamometer,

tower (marked A in the plans), which is about 17 ft. | Each of the rooms B and C
by 14 ft. 6 in. internal measurement, and 59 ft, in height, ' 20 ft.
contains a very handsome stonc staircase with carved
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an

*tch coil being known, the coefficien

two latter are equal,

Then the electromotive forces in the
second and fourth cjr

Cuits are proportional to the whole

At 4 and ¢ are stone slabs each 4 ft, Square, supported

|

iIs about 30 ft. by
The windows in all the rooms throughout the
building have wooden shutters fitted to them, by
which they can he completely darkened. On the in.
- side of cach window is a large stone shelf, and on
the outside a similar shelf in the same plane with it, so
This room is set ' that an instrument may be erected with somc of its feet
inside and some outside the window, a small channel
being left between the two to allow the escape of rain-
- water.  The room marked E in Fig. 1 has two large
windows on the north side, and will be used exclusively for
balances. The hest halance at present in the Liboratory
was constructed by Ocrtling, and when loaded with a
kilogramme in ¢ach pan will turn to the weight of a milli-
gramme.  This bhalanee, while capable of cairyving a very
considerable weight, is sutticiently delicate for most phy-
sical purposes,

The room marked F in Fig. 1
room ;

In describing the internal arrangements seriatim, we

At a is a brick pier about 18 in. high,
This pier is quite

On this pedestal is placed the great

are cach about half 3 metre in dja-

is called the heat

in it will be conducted cxperiments in calo-
Vor. x.—No. 243



N A asa

140

rimetry, and the like. This room at present contains
an apparatus devised by Prof. Clerk Maxwcll for deter-
mining the viscosity of air.*  This is donc by causing
three glass plates to vibrate between four parallel fixed
plates in an air-tizht receiver, by means of the torsion of a
steel wire. A mirror being connected with the plates, the
amplitude of vibration is determined by viewing through
a telescope the image of a fixed graduated scale formed
by the mirror. 'Thc room G on the ground-floor is used
for unpacking apparatus, &c., which is brought dircctly
into this room from the strect. The apparatus is then

raised to the floor above by means of a lift at 2. H
Fig. 1 is used for a workshop ; it is furnished with a car-
penter’s bench and tools, two vices, &c. A s5-inch self-
screw-cutting lathe will shortly be added, and

acting

i, 1.—Cround Floor.

thus the mecans will Le provided for adjusting and
repairing on the premises most of the apparatus re-
quired in physical rescarch, The room K is called the
battery roomy; it @5 situatoed imn.ediately under the
lecturc-room, into which wires will be carticd from the
battery throuzh smakl hatches in the tloor.  The battery
which will Le cmployed s Sie William Thomson's tray
battery, in which the zine plates will be supported on
porcelain cubes of inch edge The internal resistance
of one of these <ol is alout 1o ohm. A gas holder con-
tainine oy pon pas will clso be hept in this room, fiom
which pipes wil he carried up nto the lodture reoin, so

that the ovy coal zas Timelight will be alwiy +oat hand, '

The outh wall of this roon, which is 18 in thick, passes
up into the lecture room independently ot the toor, and

See the Baloorea Lecture, Phall T aten.
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carries the lecture table, The floor of the lecture-room is
supported on two brick piers, which are built about an
inch away from this wall. On the stone pavement of the
ground-floor a long line will be carcfully measured, and
with this the other measures of length used in the labora.
tory will from time to time be compared. At / is an old
stone gateway of the sixteenth century, which formerly
scrved as the entrance to the Science Schools.

Passing now to the east end of the first floor we find our-
selves in the general laboratory (L Fig. 2). This room is
6o ft. long and 30 ft. wide, and is dcsigned to contain twelve
large tables, though there are but ten in it at present.
Each of the tables in this, as in all the rooms on the first
and second floors, is supported independently of the floor
on beams resting on brackets fixed in the walls of the

R AT

2.—First Floor.

Fia.

\ rooms helow. holes being left in the floor and blocks placed
( upon the beams so as to be flush with the flooring ; it is
on these blocks that the legs of the table rest. A stand-
pipe, conveying gas, passes up through the centre of each
table, and carrics connections for four Bunsen or other
Durncers, but can be removed at pleasure. A closet,
provided with a good draught into the chimney, will be
erected at the cast end of this laboratory, in which any
experiment producing objectionable fumes, &c., can be
conducted. This laboratory is intended for the general
u.c of students.  Fach room, with one or two exceptions,
i« provided with an open hearth fer a basket fire and 3
ventilator leading into the chimney near the ceiling:
' \Water is also Lid ontoall the rooms, which are likewise
. furnished  with lcaden sinks ; and a plentiful supply of
l indiatubber tubing lined with canvas will be always ob
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hand in case of fire,
the Profcssor's private room,

or closed at pleasurec.
room isplaced Sir William

apparatus-room,

this unit,

room P,

necessary for making experiments during the lectures
should be carried out in thisroom. The lecture-room I’ js
about 38ft, by 35 ft. and 28 ft. high, and will afford accom-
modation for about 180 students. Thelecture table, which
extends throughout the width of the room, is of oak, and
is supported on the top of an 18-inch wal] 35 previously
described. The seats for the class rise at an angle of
about 30° and there arc three doors to provide sufficient
means of egress for the audicnce, The room js panclled
to a height of about 9 ft., above which the walls are brick
relieved by handsome pillars, which spring from triple

conical brackets, and support the ceiling, The room is

lighted by three windows at a height of aboyt 171t. from

the floor, and one window below. Each window js fur-
nished with wooden shutters, which fold together, thys

The room marked M in Fig, 2 is
It communicates with the
general laboratory by two hatches, which can he opened
In the south-west corner of this
Thomson’s quadrant electro.
meter, made by White of Glasgow, N Fig. 2 is called the
This room will pe furnished with glass
cases and cabinets, in which wjl] e kept the apparatus
which is notin immediate use, and amongst others several
classical instruments belonging to the British Association,
as for example the original standard unit of clectrical
resistance and the governor, coil, &c., used in determining
The room O Fig, 2 is called the preparation-
room ;” it communicates through a hatch with the lecture-
Itis intended that the preliminary arrangements

completcly darkening the room. The shutters of the
three upper windows are opened and closed together by
means of endless screws attached to a horizonta] shaft
which runs under cach. The cciling of the room consists
of wooden pancls, those near the walls Dbeing perforated
and forming the botioms of two horizontal shafts, which
lead into a chimney, thys providing an efficicnt means of
ventilation. Three of the panels over the lecture table,
as well as the styles between them, can be removed,
Above these arc two strong tic-beams of the roof, from
which Foucault’s pendulum or other heavy bodies may be
suspended over the lecture table. The panels and styles
adjoining the north wa]j of the lecture-room can also be
removed to allow of diagrams being suspended against
the wall.  On the other three sides of the room the ceil-
ing does not abut directly upon the wall byt is coved in
the form of a quadrant of a circle, giving the room a very
beautiful appearance, This lecture-room is in every
respect a model room of its kind.  AJ] the rooms on the
ground-floor and first floor, with the exception of the
lecture-room, are about 15 ft. in height,

On the third floor the room Q) Fig. 3 is intended for
experiments on acoustics, The room R will be employcd
for making drawings and calculations ; S will be devoted h
to researches on radiant heat; and Tand U are for optical ;.
experiments. V is the electrical room. The air in this room
will be kept dry by Mr. Latimer Clark’s contrivance, which
consistsofa heated copper roller overwhich an endless band’
of flannel passes. The roller is heated by gas-lights within
it, and, being kept in constant rotation, every part of the
flannel becomes heated in turn by passing over it. The
vapour which rises from the heated flannel is carried off
by the current of ajr which supplies the burners inside the
roller, and escapes by the flue, The flanncl when thys
dricd and cooled passes into the open air of the room,
where it again absorhs moisture from the air, which thus
becomes dried, so that the electrical instruments in the
room arc preserved in g highly insulating condition,
From this rcom a small doorway enters the lecture-room
at a height of about 17 ft, from the floor of the latter, An
insulated wire connected with the prime conductor of the
electric machine will pass through this doorway and thus
supply electricity on the lecture table when the air in the
lecture-room is too damp to allow of the satisfactory work-
ing of the machine, W is a small dark room for photo-
graphic and cther similar Purposes. A small window for
a heliostat is placed in the west wall of the (loctijeq) room,
opposite the door, from which a beam of light may be sent
along the whole length of the building s0 as to .llow of
diffraction and other experiments, with rays ot lishe
120 ft. in Iength,  All the rooms are heated Ly hot-water
pipes connected with a boiler in the bascment.  Near :he
castend of the building copper pipes are employed on
cach floor for the sake of the magnets in room 13,

Alofty flight of steps in the tower leads from the secon
floor into the roof ahove the lecturc-room, and atew puor,
steps lead into the highest room in the bu:l
occupics the upper Jortion of the tower, its ot Lein,r
morce than 5o (1, a1 oy e the ground, In this 1oom will (
Placed a Bunwen water pump, the water from which wijy
thus have a vergieal fall of considerahly mere than o,
This pump will be used to exhaust a Lurge e aner, 1
which pipes will communicate with the

ding, which

tiom
ditterent rooin s,
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so that if it be desired to cxhaust the air from any ves-
scl it will only be necessary to connect it with onc of
these pipes d fwrn on @ wACHunt, If a more per-
fect vacuuwm be desired than can be obtained by this
means. the vessel may be subsequently cxhausted by the
Sprengel or other air-pump. A metal tube filled with
mercury, with glass gauges on cvery floor for observing
the hci«;:ht of the mercury within, w1ll_extend throughout
the whole height of the tower and will serve as a mano-
meter. The lower end of the tube will pass through the
wall and terminatc in T Fig. 1. On the top of the tower
will be fixed a woodcn mast carrying a pointed metal rod,
for the purpose of collecting atmospheric clectricity. The
rod will communicate with the interior of the laboratory
by an insulated wire.

“The floors of the building are liberally supplied with
hatches about 8 in. square, and in most cases those in the
first floor are placed vertically under those in the second
floor, so that wires may be suspended through the whole
height of the building.

The laboratory was designed by Mr. W M. Fawecett,
M.A., of Jesus Coliece, and the way in which he has
turned to account the space available for his purpose, as
well as the simple beauty of his designs have been the
subjects of great admiration. Loveday of Kibworth was
the contractor.

After the congregation on the 16th the Duke of Devon-
shire, Sir Bartle Frere, Sir Garnet Wolseley, Prof.
Stoletow of Moscow, Prof. Balfour Stewart, Prof. Roscoe,
and other distinguished visitors inspected the laboratory
and expressed great satisfaction with the building and the
arrangements.

Amongst the apparatus at present in the laboratory
besides the clectro-dynamomecter of the British Associa-
tion, may be mentioned the original B.A. units of resist-
ance, together with the rotatory coil, speed governor, and
bridge used in their construction; Sir William Thomson’s
quadrant electrometcr, resistance coils up to 100,000 ohms
(a megohm as well as some coils of very small resistance
are expected shortly), three mirror galvanometers of dif-
ferent constructions, a 3 ft. 6 io. class plate electric
machine, and a 30in. ebonite electric machine, Holtz’s
clectric machine, and a hydraulic press, of a peculiar con-
struction, made by Ladd and Co.

VHE “CIHALLENGER” IV THE SoUT!H
[T ANTIC

T the last meetine of the Royal Society a letter from
A Prof. Wyville Thomson on board H.M.S. Challenger,
to Admiral Richards, was read, which contained results of
such high importance to Liological science that were it
the only result of the copedition England might have
Leen proud to have had v hand init. It is most interest-
iner too as carying on the story of the daily life on board
ship which has been touched upon by I'rof W Thomson
in former communications to Narvre. The letter, which
i dated Melbourne, March 170 stuts by telling us that
couth of the line obuervations inomatters bearing upon
Prof. ‘Thomson s department were made moest successiully
at ninetecn prmcipal tation ., suitably disttibuted over
the track, and including Macion Islnd, the neighbourhood
of the ¢ rozets, hersuden 1, and the Heard group.

NATURE
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“mals, including

After leaving the C ape, scveral dredgings were taken a
little to the southward, at depths from 100 to 150 fathoms,
Animal life was very abundant ; and the result was re-
markable in this respect, that the general character of
the fauna was very similar to that of the North Atlantic,
many of the specics even being identical with thosc on
the coasts of Great Dritain and Norway.

Marion Island was visited for a few hours, and a con.
siderable collection of plants, including nine flowering
species, was made by Mr. Moseley. A shallow-water
dredging ncar Marion Island gave a large number ot
species, again reprcscnting many of the northern types,
but with a mixture of southern forms, such as many of
the characteristic southern Bryozoa and the curious genus
Serolis among Crustaceans. Off Prince Edward’s Island
the dredge brought up many large and striking specimens
of one or two species of Alcyonarian zoophytes, allied to
JMopsea and Isis.

The trawl was put down in 1,375 fathoms on Dec. 29,
and in 1,600 fathoms on the zoth, between Prince Ed-
ward’s Island and the Crozets. The number of species
taken in these two hauls was very large, and many of them
belonged to especially interesting genera, while many were
new to science. There occurred, with others, the well-
known genera Luplectella, Ryalonema, Umbellularia,
Flabellum, two entirely new genera of stalked Crinoids
belonging to the Apiocrinidee, Pourtalesia, several Spa-
tangoids new to science, allied to the extinct genus
Ananchytes, Salenia, several remarkable Crustaceans,
and a few fish.

The Challenger reached Kerguelen Island on Jan. 7,
and remained there until Feb. 1. During that time Dr.
von Willemoes-Siihm was chiefly occupied in working out
the land-fauna, Mr. Moseley collected the plants, Mr.
DBuchanan made observations on the geology of those
parts of the island which were visited, and Mr. Murray and
Prof. Thomson carried on the shallow-water dredging in
the steam-pinnace. Many observations were made, and
large collections were stored.

Two days before the expedition left Kerguelen
Island they trawled off the entrance of Christmas
harbour, and the trawl-net came up on one occasion
nearly filled with large cup-sponges belonging to the
genus Rossclla of Carter, and probably the species dredged
by Sir James Clark Ross near the ice-barrier, Rossclla
antazclica.

The Challenger rcached Corinthian Bay in Yong
Island on the evening of the oth. and all arrangements
had been made for examining it, as far as possible, on

| the following day : but a sudden change of weather

obliged Capt. Nares to put to sca. Fortunately Mr.
Moseley and Mr. Buchanan accompanied Capt. Nares
on shore for an hour or two on the evening of their arrival,
and took the opportunity of collecting the plants and
minerals within their reach.

‘The most southerly station was made on Fcb. 14 lat.
03" 42 5., long. 7o 4o’ 1. The trawl brought up, from
a depth of 1,075 fathoms, a considerable number of ani-
Sponges, Alcyonarians, Echinids, Bry-
osoa, and Crustacea, all much of the usual deep-sed
character, although some of the species had not been
previously observed.

Prof. Thomson gives a list of the various classes 0
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animals fiom Spongcs to Teleostei, that were met with in ’ Heard Island,

nine  successful dredgings, .t depths beyond
fathoms, between the Cape and Australia. Many of them,
Prof. Thomson statcs. are new to science, and some are
of yreat interest from their relation to groups supposcd
to be extinct. This is particularly the case with the
Echinodermata, which are here, as in the deep water in
the north. a very prominent group.

During the present cruisc special attention has been
paid to the nature of the bottom, and to any facts which
might throw light upon the source of its materials.
department has been chiefly in the hands of Mr. Murray ;
and I'rof. Thomson gives the following extracts from
Mr. Murray’s notes :—

" In the soundings about the Angulhas bank, in 100 to
150 fathoms, the bottom wus of a greenish colour, and
contained many crystalline particles (some dark-coloured
and some clear) of Foraminifera, species of Orbulina,
Gleligering, and Pulvimling ; a pretty species of
Cigerina, Planos bulina, Jitiolina, Bulimina, and
Nusipenlinag,  There were very few Diatoms.

“ In the deep soundings and dredgings before reaching
the Crozets, in 1,900, 1.570, and 1.37;
was composed entirely of Orbulina, Globigerina, and
Pulinulina, the same species which we get on the surface,
but all of a white colour and dead. Of Foraminifera,
which we have not got on the surface, I noticed one
Rotalia and one Lolystomella, both dead. Some Cocco-
liths and Rhabdoliths were also found in the samples from
these soundinus. On the whole, these bottoms were, |
think, the purest carbonate of lime we have cver obtained,
When the soundings were placed in a bottle, and shaken
up with water, the whole looked like a quantity of sago.
The Pulvinuline were smaller than in the dredgings in
the Atlantic. We had no soundings between the Crozets
and Kerguelen,

This ;

fathoms, the bottom |

|

|

' conditions were so severe as

“ The specimens of the bottom about Kerguelen were

all from depths from 120 to 20 fathoms, and consisted
usually of dark mud, with an offensive sulphurous smell.
Those obtained farthest from land were made up almost

entirely of matted sponge-spicules. In these soundings

one species of Rolalina and one other Foraminifera oc-

curred,

“At1s0 fathoms, between KRerguelen and Heard Island,
the bottom was composed of basaltic pebbles.
at Heard Island was much the same as at Kerguelen.
The sample obtaineq from a depth of 1,260 fathoms,
south of Heard Island, was quite different from anything
we had Previously obtained. It was one mass of Diatoms,
of many species, and mixed with these few small Globj-
gerinz and Radiolarians, and a very few crystailine par-
ticles.

“ The soundings and dredgings while we were amony
theicein 1,675, 1,800, 1,300, and 1975, gave another totally
distinct deposit of yellowish clay, with pebbles and small
stones, and a considerable admixture of Diatoms, Radio-
larians, ang Globigerinwe. The clay ang pebbles were
evidently a sediment from the meclting icebergs, and the
Diatoms, Radiolarians, and Foraminifera were fiom the
surface-waters,

“The bottom, from 1,950 fathoms, on our way to Aus-
tralia from the Antarctic, was again exactly similar (o
that obtained in the 1,200 fathoms sounding south of

The bottom
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The bottom at 1,800 fnlhonw, alittle

1,000 ) farther to the north (lat, so 1/ S, long. 123 412, was
L again pure ‘Glubigcrina-ooze,’ composcd of Orbulin,.

Globierine, and 12,7 tnnline,

“The bottom ¢ 5150 fathoms (lat. 47 25'S,, long,
130% 32" 1)) was similar to the last, with a reddish tinge,
and that at 2,6oo fathoms (lat. 42 4- S,long. 134 10 L‘.)
was reddish clay, the same which we got at like depths in
the Atlantic, and contained mangancse nodules and much
decomposed Foraminifera,”

Mr. Murray, Prof, Thomson goes on to say, “has been
induced by the observations which have been made in
the Atlantic, to combine the use of the towing-net at
various depths from the surface to 150 fathoms, with the

am now forced entirely to concur, although it is certainly
contrary to my former opinion) that the bulk of the mate-
rial of the bottom in deep water is in all cases derived
from the surface,

“Mr. Murray has demonstrated the presence of Globi-
gering, Pulvinulinze, and Urbulinze throughout all the
upper layers of the sea over the whole of the area where
the bottom consists of ¢ Globigerina-ooze’ or of the red
clay produced by the decomposition of the shells of Fora-
minifera ; and their appearance when living on the sur-
face is so totally different from that of the shells at the
bottom, that it is impossible to doubt that the latter, even
although they frequently contain organic matter, are all
dead. I mecan this to refor only to the genera mentioned
above, which particularly form the ooze, Many other
Foraminifera undoubtedly live in comparatively small
numbers, along with animals of higher groups, on the
bottom.”

It is very curious to note that in the extreme south the
greatly to interfere with al
work.  “\We had,” Prof. Thomson says, ‘‘no arranve-
ment for heating the work-rooms, and at a temperature
which averaged for some days 235° F the Instruments
became so cold that it was unpleasant to handle them, and
the vapour of the breath condensed and froze at once upon
glass and brass work, Dredging at the considerable
depths which we found near the Antarctic circle became
a severe and somewhat critical operation, the gear beir
stiffened and otherwise affected by the cold, and we could
not repeat it often.

" Theevening of Feb. 23 was remarkably fine and calm,
and it was arranged to dredge on the following morning,
The wcather changed somewhat during the nivht, and the
wind rose, Captain .vares was, however, most anvijous to
carry out our object, and the dredge was put over at 5 ..,
We were surrounded by ichcrgs, the wind continucd to
risc, and a thick stiow-storm came on from the south-cast,
After atime of some anxiety the dredee was sot i ail
right ; but, to our great disappointment, it was crpty
probably the drift of the ship and the
its reaching the bottom.  In the meantinie the wind had
risen (o a whole cale. force toin the squalls, the ther-
momcter tell to 21 -5 b, the snow drove ina diy blindiny:
cloud of exquisite star-like crystals. which burnt the
skin s if they had been red hot, and we were not S0r1y (o
be able to retire from the dredging-budge.

“The specitic gravity of the water has been taken

motion had preveniod
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daily by Mrn
chanan has determined
25 different samples

bottom, and 2 from intermediate depths,
amount of carbonic acid was found in surfacc-water on
it amounted to 0'0373 gramme

th > aimount of carbonic acid in
15 from the surface, 7 from the

Jan. 27, near Nerguclen
per litre.
was found in bottom-watcr on I°ch. 14, when close to the
Antarctic ice.  About the same latitude the amount of
carbonic acid in surface-water rose to the unusual amount
of 00656 gramme per litic; in all other latitudes it
ranged between 0°044 and o054 gramme per litre.  I'rom
the greater number of these samples the oxygen and
nitrogen were extracted, and sealed up in tubes.

«\Vhile we werc among the ice all possible observa-
tions were made on the structurc and composition of ice-
bergs. e only regretted greatly that we had no oppor-
tunity of watching their birth, or of observing the con-
tinuous ice-barrier from which most of them have the
appearance of having been detached. The berg- and floe-
ice was cxamined with the microscope, and found to con-
tain the usual Diatoms. Carcful drawings of the different
forms of iccbergs, of the positions which they assume in
melting, and of their intimate structure, werc made by
Mr. Wild, and instantaneous photographs of scveral were
taken from the ship.

“1 necd only further add that, so far as I am able to
judge, the expedition is fulfilling the object for which it
was sent out. Thc naval and the civilian staff seem
actuated by onc wish to do the utmost in their power, and
certainly a large amount of material is being accumu-
lated.

“ The expericnces of the last threc months have, of
course, been somewhat trying to thosc of us who were
not accustomed to a sea-life ; but the health of the whole
party has been excellent. There has been so much to
do that there has Dbeen little time for weariness ; and the
arrangements continue to work in a pleasant and satisfac-
tory way.”

COLONIAL GEQLOGICAL SURVEYS

I..- CANADA
Report of Geological Suricy of Canada for 1872-73.

) ATHIR less than thirty years ago the Canadian
Lcuislature passcd a vote for the institution of a
Geological Survey of the province, with the object of
ascertaining definitely the mineral resources of the country.
In pursuance of this decision, the Governor-General, after
some inquiry about o properly qualified individual to
take charge of the Survey, finally appointed Mro W I
Logan, who, born in Canada, had made his name known
in Iingland by some carcful sunveys of the South Welsh
Coalficld, and by orizinal ol ervations on the orizin of
coal.  For thirty long years of unremitting Libour, with
obstacles of cvery Kind, phy-ical, pecuniary political, the
brave and sazacious ditector stuck to his post. Many
time with o legishature impationt for pr;\ctiv:nl results in the
discovery of mincials, and wonnmistry inditierent to science
and bent on populaity by retienchment of the budget, the
chinces of the Canadian Suiyvey seemed desperate. Lt

juchanan 3 and during the trip Mr. Bu- |
The smallest

The largest amount, 0'0829 gramme per litre,

the pilot who guided its destinics showed himsclf as
shrewd a judge of men, and as able to win them over, as
he was a skilful pioncer in geology. And the result is
that he has madc the Canadian Geological Survey one of
the first in the wor'd, excellent in its cquipment, con.
sidering the clender means placed at his disposal, and
altogether admirable for the vast amount of solid work
which it has accomplishcd—work which has not mcrely
becn of service to Canada, but has acquired a world-wide
interest. In doing this he has madec his own name
a houschold word among gcologists of cvery country,
Canada may wecll be proud of her Sir William Logan,

About four years ago, having toiled so long and hard,
he fclt compelled to rclinquish his post and seek the rest
which his old age so nceded and deserved. He was
succeeded by Mr. Alfred R. Selwyn, who had been trained
in the early days of the Geological Survey under Sir
Henry Dela Beche, had done much excellent and difficult
geological work in Wales, and had thereafter held fora
number of years the post of Director of the Geological
Survey of Victoria. The Victorian authorities in 1869
suppressed their survey. When Mr. Selwyn lost that ap-
pointment, he was induced to accept the guidance of the
establishment in Canada. There could hardly have been
found a fitter successor to Sir William Logan. Long
experience in all the details of geological surveying, both
in civilised and in still unexplored regions, must have
made it an easy matter for Mr. Selwyn to adapt himself to
Canadian modes of exploration. He was renowned in
his old Welsh days for his prowess as a mountaineer, and
to judge from the present report the advance of years has
not perceptibly impaired his bodily activity and powers.
of cndurance. During the comparatively brief season
when geological reconnaissances are possible in British
North America he is found at one time away in the far
cast of the dominion inspecting mines in Nova Scotia, at
another time with his colleagues and Indians laboriously
toiling through river, lake, and portage, in the still only
partially explored regionstowards Fort Garry, or camping
out for many wecks on the shores of Lake Superior.
During 1872 the operations of the Canadian Survey under
his charge extended across the whole breadth of North
America at its broadest part, that is from the Queen
Charlotte Islands to the headlands of Nova Scotia—a
distance, in a straight line, of considerably more than
3,000 miles.

The success of such a service as that of the Canadian
Geological Survey must depend, however, in large part
on the calibre of the men who act under the director
And Mr. Selwyn is fortunate in his staff, which is nearly
the same as that under Sir William Logan.  Of his ex-
plorers in the ficld Mr. R. Bell and Mr. James Richardson
have done much of that sound work on which the reputa-
tion of the Canadian Survey rests. To Mr. Billings, who
determines his fossils, and to Dr. Dawson. who, though
not attached to the Survey, generously lends his assistance
in the paleontological department, the Survey is likewise
largely indebted.  .\s an analyst of minerals and ores and
an able writer on chemical geology Sir Wiliam Logan
had o tower of strength in Dr. Stervy Hunt, who has
lately accepted an appointment in the United States. Dr.
Hunts successor, Dr. Harrington, carries with him into
his new dutics the good wishes of all geologists who take
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interest in the pursuit of mineralogy and petrography and
in the perplexing problems of metamorphism.  One of
the oldest and best of Siy Williun’s staff, Mr. Murray,
has now an independent sphere of work in Newfound-
land. Hec has issued a number of reports, to which and
to his other services we shall retury on a futurc occasion.

Geological field-work in Canada differs very markedly
from field-work in most other countries. Most of the dis-
tricts over which the Survey is now extending arc in great
measure, or wholly, unexplored, some of them, indecd,
having never been visited by a white man before the 1.
venturous geologist attacked their rocks with his hammer.
There being no roads, and the country thickly timbered,
the rivers form the natural routes for exploration. Fach
member of the staff receives in the early summer his in-
structions as to the area to De surveyed during the five or
six months at most when surveying is possible, Providing
himself with birch-bark canoes, two or more white men
as voyagcurs, and a variable band of Indians as guides
and portage carriers, likewise with provisions for the
entire party for the whole season during which the tour is
to last, he starts on his voyage of discovery. Of course
in such regions he has either no map at all or some mere
rough sketch, so that he needs to construct the topo-
graphy as well as the geology of his charts, Ascending
the river which has been chosen, the party halts each
night at some favourable creck and sleeps under cloaks
or skins upon the shore. Sir William Logan used to
sleep in a sack on the beach of Lake Superior, with his
head stuck out of the mouth of it, and after tucking him-
self in would sometimes need to creep out again to knock
off the edge of some protuberant rock, and thus literally "
to smooth his bed with his hammer, Expertness as a
shot forms a valuable qualification in one of these ex.
plorers, and enables himself and his comrades now and |
then to enjoy the luxury of fresh meat. Great trouble '
often arises with the Indian attendants, Sometimes they |
cannot be had at all, and when obtained are apt to depart
at a moment’s notice, leaving the white men to manage
their journey as they best can.

The Report of the Canadian Survey for 1872-73 bears ]
the stamp of the same thorough unostentatioys work
which has characterised the whole of the long serics of |
Reports from 1843 downwards. In such a yearly summary |
of progress we cannot expect the completeness of a
finished memoir. The observers merely chronicle what
they have seen in the tracts visitcd by them. But on this
account their Reports are probably all the surer an index
to their powers of rapid observation and of grasping main
features of geological structure. In this aspect Mr,
Richardson’s Report, On the coalficlds of Vancouver
and Queen Charlotte Islands, deserves high commenda-
tion. By the time he could get himself transported across
the continent to San Francisco, and thence by steamcr to
the part of Vancouver Island where his explorations were |
to be made, it was the beginning of July, and the heavy
rains began before the end of September. In spite of |
wind and wet, however, he stuck to his work, and after
storing away his boat, tent, and camp-equipage for next
year’s service, set out once more on his long journey, and
reached Montreal in the middle of December, During
these few and interrupted months he added considerably
to what was previously known regarding the secondary |

|

|
|
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coalfields of thay Put of America, made 3 number of
careful measurements of the thicknesses of the strata and
A,

br.ought home many lossils, both plant and animal, new o
science,

————— — ——

He found that the coal-bearing rocks ljc upon a vast
depth of older crystalline masses among which he (e.
tected fossiliferous limestones, This metamorphosed serieg
- : 17,000.&.. in thickness.
When the fossils were submitted to Mr, Billings, that able
palaeontologist foung them too obscurely preserved to
warrant a dcfinite opinion as to their age. From his
reference of some of the corals to such genera as Zaph-
7entis,and theoceurrence of Productys, SpErfer,and Fepes.
Zella, the rocks would at least scem to be certainly Upper
Palxozoic, though he docs not go further than to suggest
that they may be « either Permian or Carbonifcrous, more
probably the latter.” (g this great metamorphic group
the coal-bearing rocks rest unconformably. T these
rocks Mr. Richardson assigns a thickness of 5,000 ft,
They consist of various shales, sandstones, shell-bearing
limestones, and conglomerates with intercalated seams of
coal, very much resembling apparently some parts of our
Carboniferous sections in Britain. Their geological posi-
tion appears to be about (he parallel of our Cretaceous
and perhaps the upper part of our Jurassic serics, Among
the plants Dr. Dawson finds some forms of cypress and
yew, cycads and ferns, with species of oak, birch, and
poplar, and remarks that these fossils furnish additional
evidence of a fact already noticed, “ that in the Cretaceous
period the generic types of American tre:s were as well
marked as at prescnt.” Among the shells, Mr. Billings
finds 16 spacies of Ammenites, 2 of Belemnites, a Nauy-
tilus, 4 Gasteropods, and 9 genera of Lamellibranchs, the
gencral facies of the whols being decidedly Cretaceous
and Upper Jurassic. He admits the view of the States
geologists to be substantially correct, that the coal of
Vancouver Island belongs to one of the Cretacous groups
which is devcloped in northern California and Oregon,
At the same time the fossil evidence suggests that while
the Vancouver beds may be Upper Cretaceous, those of
the Queen Charlotte Islands are parily Lower Cretaceous
and partly Upper Jurassic. From the fact that the fossils
in the Cretaccous formations on the west side of the
Rocky Mountains arc specifically different fiom those on
the east side, My, Billings suggests the former existence
of a land-barrier down the American continent on
which the abundant Cretaceous flora tlourished,

The routc followed by Mr. Bell, of which an account is
given in this Report ((n the country between Lake
Supcerior ard Lake Winnipeg), presented comparatively
little of general interest, though it vave scope for the
same methodical and careful work for which his previous
reports arc distinguished.  One  fact deserves  notice
among his remarks, namcly, that he s contirmed his
previous obscrvations of a great conformable scrics of
metamorphoscd uronian rocks resting upon the Lau-
rentian gneiss.  Mr, Sclwyn Suggests that the contorme.
ability may be only loc.l and deceptive.  This is certainly
amatter deserving attentive examination, My, MeOygat
contributes a well-written Report on the country between
Lakes Temiscaman: and Abbitibbe, where he was busy
tracing the 1clations of some of the metamorphic rocks
there to those on Lakes Huron and Superior,  Mr. \ en-
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it deals with a more civilised part of the
already, to some extent, been examined
cvidently an accession of great

nor’s Repo
country, which had
by the Survey. e is
strength to the staff.
While explorations were in progress on the shores of
the Pacific amony the Vancouver coalfields, other mem-
bers of the Survey wcere busy on the Atlantic borders
among the coalficlds of New Brunswick and Nova
Scotia. Prof. Bailey and Mr. Matthews have written a
valuable account of the New Brunswick region, which it is
to be hoped will be extended and published with sections
and fuller details. Several other Reports are included in
the volume, having more of a practical than a scientific
interest. In fine, the Geological Survey of Canada may
be congratulated upon the cvidences of continucd activity
which this volume furnishes. The form of such Annual
Reports necessarily precludes a systematic treatment of
the subject, and makes it somewhat difficult for readers
unfamiliar with the localitics to grasp the main features
of geological importance amid the manifold local details.
It is earnestly to be wished, therefore, that before many
years pass away another general volume may be issued
like that which Sir William Logan published eleven years
ago. ArcH. GEIKIE
(T0 be continued.)

OUR BOOK SHELF

Field Ornithology. By Dr. Elliot Coues.
Agency, Salem.)
OUR ornithological readers are all familiar with Dr.
Coues’ excellent “ Key to North Amcrican Birds,” which
we noticed on its appearance. In that work it was in-
tended that instruction in the best means of collecting
and preserving birds should have becn incorporated,
which was prevented by the uncxpected dimensions which
the volume assumed. The same author now gives us
these important instructions in a separate small manual,
with which he combines a check list of the species de-
scribed in the “ Kcy,” arranged in accordance with his
own views, as a supplement to the larger work.  The sub-
jects trcated of will be found of great service to all col-
lectors, cspeciaily to those, both amateur and professional,
who are commencing to attempt the accumulation and the
preservation of bird-skins. The hints on the selcction of
a gun, shot, &c., will be of ¢special scrvice to all sportsmen
of small game, whilst the carefully-written account of the
best wayin which the skinring of birds, bothlarge and small,
should be undertaken, will well repay the perusal, even of
the cxperienced.  The various less well-known mcans of
prescrving specimens, as in spirit, and by means of car-
bolic acid, which latter is not inaptly termed by the
author * mummification,” arce described in detail.  Of the
carbolic-acid method it is remarked : I mention the pro-
cess chicfly to condemn it as an atrocious one ; I cannot
imagine what circumstinces would recommend it, whle
only an cxtreme cmergency could justify it. It is turther
objcctionable hecause it appears to lend a dingy hue to
some plumagces, and to dull most of them pereeptibly !

(Naturalists’

Notwithstanding these disadvantages thee 15 one point |

which rccommends this process, it being that the bodies
of the birds preserved by it e in a condition quite it tor
the dissection of the muscles and other organs, after they
have been soaked for ome e, Nothing i more dithi-
cult than for the students of imternal structure to getmost
of the bodies of which they despondently regard so many
skins ; and they naturally look with delight atany method
which gives them a chunce of obtaining the spedies they
desirc. ‘I'he check list will be found of much use to those
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who collect the birds of North Anicrica. It is printed
on one side of the page only, and separate copies are to
be printed, which can be cut up for cabinct purposes,
IFor those who arc commencing ornithology practically
we know no book which will prove so scrviceable as Dr,
Coues’ little work.

LETTERS TO TIE EDITOR

[ Zhe Ziditor does not hold himself vesponsible for opinionscxpressed
by his correspondents.  No nolice is laken of anonymous
communications.]

Proposed Issue of Daily Weather Charts of Europe
and the North Atlantic

I 1AavE the honour to inform you that Capt. Hoffmeyer,
Director of the Royal Meteorological Institute of Copenhagen,
has sent me a circular announcing his intention to publish dail;'
charts of the weather for the district from 62" I, to 60° W. long,
and from 30° to 75° N. lat. The charts for the three monthsb—
Dec. 1873-Feb. 1874—will be published as an experiment,

The cost will be four francs per month, exclusive of postal
charges.

Capt. Hoffmeyer states that he can only deal with central
offices, and has requested me to undertake these islands as regards
the distribution of the charts. I have therefore to announce that
I have been instructed by the committee to subscribe for twenty-
five copies of these charts, and I shall be happy to supply copies
for the three months to any gentleman, at the cost of I1s.to
cover carriage from Copenhagen, and postage from London to
bis address. RoserT H. Scort, Director

Meteorological Office, June 2

(]

The Degeneracy of Man

DRr.OscAR PESCHEL, in his recently published ¢ Volkerkunde”
(p. 137), calls attention to a remark by the Jate Dr. von
Martius, of much interest to anthropoiogists. Itis well known
that this distinguished naturalist avowed in the strongest terms
his belief that the savage tribes of Brazil were the fallen descen-
dants of more cultured nations. In 1833 he said :—* Every day
I spent among the Indians of Brazil increased my conviction that
they had once been in quite another state, but that in the lapse
of dark ages there had broken in upon them manifold cata-
strophes, which had brought them down to their actual condition,
that of a peculiar decline and degeneration. The Americans are
not a wild race, they are a race run wili and degraded.” To
students of civilisation (myself for example) Dr. Martius' views
have been most embairassing. It was not strange that the theory
of savages being the degraded offspring of primeval civilised men
should have been advocated by Archbishop Whately, who did
not even take the trouble to examine his own evidence. Noris
it surprising that the Dishop of Illy. in the * Speaker’s Com-
mentary,” should still appeal to Whately as an vnrefuted autho-
rity, for one hardly expects an orthodox commentator to test the
arguments on his own side. But the case with Dr. Martius was

qquite different. Ilere was an cminent ethnoloist, intimately

| acquainted with savage thought and life, declaring that it seemed

to him not to indicate natural wildness, but to show traces of
decay from an ancient higher culture.  What made the matle
more puzzling, was that Dr. Martius, in his researches, had come
upon facis which ke a:hnowledged to be evidence of progress
takirg place from ravage toward civili-el insti utions. Thus,
amony the forest tribes of Brasil he found the rudest form of the
“village community,” with its tribe-land  common to all, but
the huts and patches of tilled ground treated as acquired private
propeity, not inleed of individuals, but of famihes, It was
manifest that these tiibes were passing through stages of that
very development of the law of real property which is so clearly
shown in the history of European law.  This isa strong argl
ment in favour of the development-theory of civilisation, but how
could an cthnologist who understood the foree of such arguments,
remain an upholder of the degeneration-theory ?

Dr. Peschel considers that he did not so remain, but had
changed his opinion when, nearly thirty years later, he wrote &
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follows as to the tibes of the vao vegion of the Amazons,
*“ There are as yet a0 grounds for considering that the present
barbaric condition in these districts iy sccondary, that any other
higher xocial condition had cver here preceded it, that this
swarming-ground of ephemeral unsubsiantial hordes had ever
been the theatre of a cultured nation, ' * It is to e noticed, how-
ever, that this passage docs not seem necessarily to involve a
recantation by Dr. Martius of his former opinion. 1Ile leaves it
quite open that the tribes of the Ama;ons, though they did not
degenerate in this region from civilised ancestors, might have
done so clsewhere, and then nmigrated as savages into the forest
regions where as savages they remain.  The content may on the
whole favour this view of his meaning. Now this matter quite
descrves further looking into. It would be well worth while if
Dr. Peschel, from personal or publi-lied sources available to
him, would settle once for all the question whether the great
Bavarian ethnologist continued through life the degenerationist
that we in England suppose him to have been. Some twenty
years ago, Dr. Prichard (“Natural Ilistory of Man,” 1843,
P. 497), citing Martius as to this very matter of the supposed fall
of the South American tribes from an original higher state, re-
marked that “had he taken a more extensive survey of the
nations of the whole continent, his opinion might have been
somewhat modified.” As Dr. Martius did take the more exten-
sive survey thus recommended, it would be particularly curious
to ascertain whether it did have the effect thus foretold on his
mind, EpwarD B. TvLor

Flight of Birds

ALLOW me to return thanks to such of your correspondents as
have been kind enough to notice the query (vol. viil. p. 86) on
this subject which I made through your columns,

As the matter seems to have excited some little interest perhaps
you will permit me to state in what respect the solutions pro-
posed appear satisfactory.

That an ‘‘upward start ”” of wind ot sufficient velocity would
support a bird of given weight and surface of resistance is no
doubt the case. As in still air a bird, by holding its wings in a
plane slightly inclined to the horizontal, will glide with a velo-
city which ultimately becomes uniform, in a straight line obliquely
downwards, so the same bird in the same position, but in a cur-
rent slanting upwards in a like direction and with 2 like velocity,
must remain at rest. Nevertheless there are difficulties in the
way of thus explaining the phenomenon.

(1) It supposes the existence of air-currents of greater rapidity
and at a greater angle of elevation than are likely often to be
met with. Taking the number of square feet in the whole resist-
ing surface of the bird to be equal to the number of pounds in
its weight, then a vertical current of 1 5 miles per hour would be
required to support a bird with its tail and wings fully unfurled
but motionless, and a current of 30 miles per hour would be
required if the current ascended at an angle of 30° with the
horizon. Now wind directed upwards by encountering the side
of a mountain is not likely to be inclined at a greater angle than
this, which is the average slope of a very steep mountain side,
and moreover the phenomenon of hovering without wing motion
may be observed where such rapid currents have no existence.

. (2) The phenomenon is sometimes observed where it is almost
Impossible to suppose the existence of any upward air-currents
whatever. The first time it attracted my attention was in the
neighbourhood of London, towards Finchley Common, where it
will, T think, be admitted that there is nothing in the natural
configuration of the ground to determine an upward current of
sufficient velocity to produce the required effect. The wind at
the time was certainly not boisterous, but as the bird was at a
considerable elevation there is still room to imagine that the
upper currents in which it was situated might be different from
those below. I was informed at the time that the lird in (his
case was a kite; this may have been an error, as I understand that
kites are now rarely seen near I.ondon. However this may he
I should gladly hear from such of your correspondents as have
the opportunity of watching the motions of thekite as to whether
the position of motionless hovering, which 1 believe this bird
ccntinually assumes, can bhe explained always by the existence of
upward currents. I do not of course deny but what birds, whilc

overing, avail themselves of upward currents where they can,
If the position is the result of considerable though imperceptible

* Martius, * Beitriige zur Kthnographic Amerikas,” vol, i. p, 375. 'I'he
other passages here referred to will be found in the same volume, pp. s, 83.
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1vn%|nculm ;‘u‘.lu.m ‘lhc,\' would naturally s:el to ceconomive their
strength as far as possible Ly availing themselves of whatever
support they could get from upward wind currents,

s your correspondent, J, Iterschel, implics, it is difficult to
dissociate the hovering and the soaring of birds. That birds
soar, that is, that they continge suspended in the air for long
periods of time together, in rapid motion, with no further appa.
rent movement of the wings 1han is hecessary to guide then,
and this under circumstances wheie it s obviously impossibla for
them to avail themsclves of upward air slants, cannot be denjed,
Whocver has made the voyaue to the Cape must have oberved
this in the case of the albairius, This bird appears to rise from
th.e sea with great difficulty and with the expenditure of much
wing power ; bll(_, being once fairly launched in the air, its flicht
becomes a most mexplicable phenomenon.  In {he open ocean
during asteady wind, it soars for hours about a ship going at the
rate of six or eight knots an hour, without apparent difficulty,
and with no further Wing motion than seems necessary to guidé
1t, now skimming the water in {he wake ol the ship, now sweep-
ing round to the side or in frout, rising and falling by what has
been well described as an apparent act of volition, and with no
perceptible loss of velocity ~ Now I think it must be admitted
that the motionless hovering and the soaring of Lirds are pheno-
mena closely allied to each other, that no explanation of the one
is satisfactory which does not explain the other also, and that, as
the theory of upward slants cannot possibly explain the soaring
of birds, it cannot be accepted as a satisfactory explanation of
their hovering,

Besides the ‘““upward air slant ” theory, a correspondent of
one of your contemporaries refers me to the Duke of Argyll's
“Reign of Law ” under the supposition that the matter is fully
explained in the third chapter of that work. I only refer to this
to point out the curious example it furnishes of fallacious reason-
ing. The author obviously thinks that, by a proper arrangement
of its wings and tail and the position of its body, a Dird can
without muscular exertion remain suspended in a horizontal air-
current, provided the latlei be of sufiicient wlocity (see p. 170).
This of course requires no refutation 5 but the whole of the
chapter in which it occurs may be read with interest as iillustrat-
ing the curious mistakes a clever and carnest amateur will fall
into in writing on even the most elementary scientific subjects in
which he has had no exact training. F. Guririe

Graaff Reinet Colicge, Cape Colony

—

An Optical Delusion

THE following is an optical delusion which is none the less
interesting for being very casily explained.

Let a person standing belore a looking-glass look attentively
at the reflection of the pupil of one of his eyes, and then at that
of the other—let him look at different puarts of the eyve, and from
one eye to the other, first at one and then at the o'her.  Know-
ing that in thus changing the direction of Lis gazz his eves must
move about in their sockets he will expect to see that they do so
in the glass.  As a fact ter will appear perfectly st

If he looks at the eycs of another person trying the experiment,
the peculiar fixedness of his own will be still more striking, when
helooks at them again.

I will not spoil the riddle by giving the answer at the cnl.

J. I1.

Longevity of the Carp

CAN any of your readers give any well-ascertained proot of
the length of life a'tained by the carp?  When residing as a vouth
at St. Germain, T was told by an aged lLegitimist that his father
had watched the same carp throughout the whole of his life, and
the son asserted that he had known the identical fish for twenty
and thirty years after his father's death, thus giving to them an age
of from sixty to seventy years.  That remarkahle statement s
more than substantia'ed by Lady Clementina Davices, who, in
** Recollections of Society ™ (. 4ot alludes to the longevity of
the carp in the moat of the Chateau de St Garmain, one beeting
in his gills a ticker proving him to he over 200 year ol Qe

Cand oth ars at Versailles, beating silver vings through theie gills

with the name of the comticr who had inserted i, and testitying
to an almo-t inciedil Je lotgevity, What amount ot truth may
we attribute to these statements ?

Croydon, Sundy, June 13 Rove, Rovoreie Stvenan



148

NATURE

[Fune 25, 1874

LE GENTIL'S OBSERVATION OF THE
TRANSIT OF VENUS

S all the world is now thinking of the transit of Venus,
an episode of old time in connection therewith should
interesting.
'belwrr‘erg series of grticles by M. W. de Fonvielle in La
Nature, from which the accompaqying illustragion is
taken, some interesting facts are given concerning Le
Gentil's observations of the transit of Venus in the open
sea about the middle of last century, These we reproduce
here with some supplementary information from Le
Gentil’s own interesting work referred to below. His
voyages extended altogether from 1760 to 1771. They
consequently commenced before the transit of 1761, and
were continued after that of 1769. .
The expeditions of Le Gentil, the account of which,
published by the royal press, fills two magnificent volumes,

have left an ineffaceable mark upon the history of astro-
nomy. His work is a proof that a man of energy and
perseverance who sets himself to the solution of a great
and beautiful problem can find, in spite of all obstacles,
the means of immortalising himself. Posterity certainly
owes some indemnification tothe indefatigable astronomer,
since his determination to solve scientific questions was
undoubtedly prejudicial to his interests, and even to
his love-affairs.

A pupil of De I'Isle, Le Gentil was intended for the
church by his family, whose home was at Coutances, where
he was born Sept. 12, 1725 ; but his attachment to M/le,
Potier, belonging to one of the richest families of Cotentin,
made him give up all idea of so very celestial a profession,
A happy marriage, contracted in 1771, after eleven years
of absence, enabled him to triumph over his enemies, who
had taken advantage of his being far away to fill up
his place in the Academy of Science, and against his

Transit of Venus observed on the open sea by Le Gentil in 1761,

relations, who had attempted to take possession of his
property ; he had to goto law to make them give up what
they had taken. His death, which had been announced
so ofien, was very nearly becoming a reality, for he
was seized by a dangerous malady, which would have
carried him off but for the affcctionate care of his wife.
The Duc de la Vrillitre, Minister of State, entrusted
with the distribution of /let/res de cachet, was then Direc-
tor of the Academy. Le Gentily having received from his
bureau the orders of the King, embarked in 1760 for the
Isle of France, on board the Berrycr, a vessel of the
Indian Company, which carried fifty guns, and sailed in
company of the Comie-d’-1rtois of sixty-four. On July 10 he
arrived at the Isleof France. Le Gentil resolved to pro-
cecd t> Rodrigucs, where he did not know that Canon

Pingré, who had left I'aris after him, had arrived, to cxe-

cute it mission which he had received from the Academy.
The two astronomers would have unexpectedly met on
that island, then alinost a desert, if Le Gentil had not

i found at the Islec of France the Sy/phide, a frigate sent
| to the help of Pondicherry, Le Gentil's original destina-
tion. Ilc, full of ardour, did not hesitate to embark on
| board of this vessel. But the winds were adverse to
‘ the expedition, and the Sy/phide wandered from March
| 23, 1761, to May 24, the sport of calms and of the irregular
' winds of the north-cast monsoon. On May 24, when of
' the coast of Malabar, Le Gentil learned that Pondicherry
had been taken by the English. It wasthen necessary t0
' return to the Isle of France, where the Sylphide arm
- only on June 23, after having touched at Point de Galle
~on May 30. )

It was between these two stations that Le Gentil ob-
scrved the transit of Venus, of which the following 15 his
description, stripped of all extrancous details :—

! %To observe the entry of Venus I employed an excel:
|lent objective of 15 ft. (French) focus, tixed to a tube
' composed of four pine planks which I had made suffi-

ciently solid without being too heavy. To workitI gota
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small mast with a halliard fitted on the port quarter-
deck. I saw that it was useless to attempt to notice the
first moment of the entry of Venus, for I did not want to
fatigue myself and run the risk of not being able to oh-
serve the total immersion. Indeed, I had sufficient trouble
to fix the sun, on account of the movement of the ship.

“When Venus had half entered, or nearly so, on the
disk of the sun, which 1 recognised by my reflecting
quadrant, I attached myself, so to spoak, to the telescope
of 15 ft. to try to catch the moment of total entry. \s my
watch was none of the best, and as | could not take the
height of the sun precisely at the moment when \ enus
appeared to me to be totally immersed, it occurred to me
to make use of. the sand-glass, by means of which the
way of the vessel was measured, and I had by my side a
man well up to turning the glass at the instant in such a
way that it was impossible to have an error of more than
a quarter of a second each time, _

* The weather having become overcast, and the rain
having shown itself, I did not think it would be possible
to notice the exit of Venus. Conscquently 1 did not
cause the mast to be changed, as I ought to have done,
for we had tacked since half-past 11,

“At 2 oclock it cleared a little, and shortly after the
weather cleared so that I could see Venus very distinctly
with my green objective, and without the help of any
other coloured glass, and I was not incommoded, I saw,
from this observation, that it was not impossible for a per-
son used to the movement of a vessel, and accustomed to
the use of large instruments, to observe, especially when
the sea is calm, the immersions of the satellites of Jupiter
with a telescope of 12 or 13 fr., which would have a large
ficld, and to determine the time of those immersions in
the above manner ; for I believe myself safc in asserting that
I did not make from them from 13 to 20 seconds in time
of error on an immersion of the first satellite of Jupiter.”

The observations made under these extraordinary cir-
cumstances, give for the total immersion of Venus, Sh.
27m. 561s. ; the commencement of the exit, 2h. 22m. 33s. ;
the total exit, 2h. 38m. 52ds., which gives for the duration,
6h. 10m. 553s., and for the time taken by the diameter to
cross the limb of the sun, 15m. 59s. As M. de Seligny had
observed at the Isle of France the exit of Venus, Le
Gentil formed, for the meridian of his observation,
88° 20" 15" The log-book gave 87° 14 o

As there was to be another transit of Venus on June
3, 1769, Le Gentil resolved to spend eight ycars in the
southern hemisphere in wait for it. He had the devotion
to carry this resolution into effect, spending his time in
making a series of curious and interesting observations in
the Mascarene Islands, Madagascar, Marianne Islands,
the Philippines, and the coasts of India. He had fixed
on Manila as his place of observation, and reached

it about August 1866, but he was ordered to return to .

- .. Withstanding similarity of elements but we must 1ook
a cruel fatality, this . S stmiianity , Py ovs 1o

" observers

Pondicherry. By what must scem
patient devotee of science, when the day of the Transit
arrived, found his view of the sun completely shut out by
clouds during the whole phenomenon, although for many
days previous the sky had been cloudless.  On the other
hand, two friends whom he had left at Manilla were fortu-
nate cnough to witness the transit without obstruction.
Le Gentil died on October 22, 1792,

ON THE TEVMNPORARY 1 ADING O NOIL
LEAVES IVHEN EXNPOST ) 170 7111 S0\
FOR some time past I have taken much interest in this

subject, since it at first sccmed to indicate that
chlorophyll in living plants could be decomposed by light
in the same manner as when dissolved out from them Dy
alcohol or other solvents, It also scemed to agree with
the fact which I had established by comparative quantita-
live analysis, that leaves grown much exposed to the sup
contain 2 relatively less amount of chlorophyll than those
Somewhat more shaded, in some cases ¢yven only onc-
third (2 quantity. My attention was first called o o

|
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diurnal change in the coloyy of 2 kind of moss comnmonly
grown in hothouses, by My, LEwine, of the Sheifield
‘Bot.lnlcﬂ:l G.u'dcns, and subsequently to a similar change
1 atropical species of mviden-hair fern, by Dr. Branson
of Baslow, In both cases the colour of the fronds, after the
d;u-kngss of night, was deep green, but after cxposture to
the bright sun of day it was a far palcr and whiter green,
which was azain restored by the subsequent absence of
light, T was particularly anxious to ascertain whether thi;
change was due to a diminution in the amount of chloro-
phyll, but was unable to d:tectany well-marked difference
by carcful comparative quantitative analyses. I therefore
cane to the conclusion that, at all events in the case of
the moss, the change in colour was due to some sort of
mechanical alteration in the structure of the fronds, but
did not examine the question more fully. The true ex.
planation appears to be (hat adopted by Prillieux, who
describes his obscrvations in Comptes Rendus, t, Ixxviii.
P. 506. According to him and to the previous experiments
of Famintzin and Borodin, exposure to bright light causes
both granular and amorphous chlorophyll to collect to.
gether at the sides of the cells, instead of being more
evenly distributed. The result of this is that a much
larger relative proportion of white light is reflected, and
the leaves or fronds appear of a paler and whiter green.
These conclusions are thus iy perlect agreement with my
own quantitative analyses, and we may, I think, look
upon this combined evidence of two independent methods
as furnishing a satisfactory explanation of the greater
part, if not of the whole, of the temporary change in
colour., H. C. Sorby

LTHE COMET
AFTER a very unusual amount of difficulty in the
determination of the orbit I have succeeded in de-
ducing a set of parabolic elements which appear to
possess considerable precision. They are as follows :—
Perihelion passage, July, 8:83652 Greenwich M. T.

Longitude of D’crihelion ... 2713 51°5) Mean cquinox
5 .‘\sccndiugn_odc o 118 43 2575 July o

Inchnation to ecliptic 66 21 160

Loy Perihelion distance ... 98298719

Motion direct,

Our last observation, a verygood one,gives thisposition: —
June 22, at 10h, gm. 215, M. T, at Twickenham.
R.A. 7h. 21m. 557035,

D. e 6879 3475
which compared with the above orbit parallax and aber-
ration allowed for) shows oniy the following Insiguificant

dirferences—in R.A, —»” ;in D 4 1y”
This close agrecment with parabolic motion is not
favourable to identity of the com=t with that of 173> not-

in the southern hemisphere to enable us to
decide this point.  The comet may certataly be there
obscrved till October or November in the Antarctic cir-
cumpolar heavens,

The subjoined ephemeris will suffice to indicate the
course of the comct, while it continues visible in our
latitudes : —

AT GREENWICH—0/0d0: i,

R\ NLPLD D s Inten oy
(S TR N
II. 1 . . )
June 23 AR 25, 0516 vy
27 PRI} 23 11 (SR IS 2N
=) AR b3 o 1
Jll])’ ! VR 25 10 0o, a0
3 PR 2003 SRR o
5 7oy 250 037, 33
J P R RIZENTH \)‘SJ\‘ OO
Y 7S 330 NIER 70
H 7 R 57 3 QST o
1 7 470 e Rk (S 115
s TN SRIRR R 137
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1 have assumed the intensity of light on Junc 13
The orbit of the comet makes a very close approach to

that of the planct Venus. My last clements indicate for

least distance of orbits ool1l,

Ior calculation of places alter July 15 the following ex-
pressions  for the comet’'s  heliocentric  co-ordinates
referred to the equator, will be useful, in conjunction with
N\ Y Z, of the Nautical Almanac,

v = 7 lo77402] sin (v b 26" 8%s)
A |A9'9b'()(>5]] sin (v + 270" 17°1)

r 992408 sin (7 + 170" 5475)

J. R. HHIND

Mr. Bishop’s Observatory, Twickenham, June 23

The following additional information is taken from a
letter by Mr. Hind in yesterday’s Z7mes :—

“ The comet will be nearest to the earth on the night
of July 22, its distance being then less than o'3.

“Last night at 11.30, the moon being yct above the
horizon, the comet appecared to be in the least degree
fainter than the star Upsilon, Urswe Majoris, which
Argelander estimatcs rather higher than the fourth mag-
nitude. In the strongly illuminated sky of these mid-
summer nights it was very sensibly brighter than the
neighbouring stars 42 and 43 Camelopardi. By measures
of the nucleus taken with the filar-micromcter, it appeared
to be rather more than 4,000 miles in diameter, and the
tail, assuming it to bz projected from the nucleus in
the line of the radius-vector, would be 4,020,000 miles
in length.

“ During the first fortnight in July the comet will un-
doubtedly be a pretty conspicuous object in the constel-
lation Lynx, where thcre are few bright stars.

“ At the end of September its brightness, by theory,
should be the same as on the night of discovery (April
17), and it will then be well observed in the southern
hemisphere, in the neighbourhood of the star Alpha Cha-
maleontis.”

~ =
~ —

MR. HixD, in a letter with which he has favoured me,
lays great stress upon the star-like appearance of the nu-
cleus of the comet now visible, as seen in a telecope ; and
M. Rayet has already, in a communication to the Paris
Academy, shown that its spectrum is continuous, that of
the coma giving the three ordinary cometary bands.
On Monday evening last the comet was bright cnough, in
spitz of the moonlight, to enable me to observe this
continuous spectrum with my 6} inch Cooke and a pocket
spectroscope. It struck me that the spectrum was short,
Zc. that it was deficient in blue rays ; and as one saw in
the telescope a fan-like structure above the nucleus (as
seen in an inverting tclescope), so also in the spectroscope,
the continucus spectrum sparkled as if many short bright
lines or bands were superposed upon it. I shall be glad
to learn that other observers with more powerful instru-
ments have had their attention directed to these two
points, J. NoRMAN LOCKYER

NOTLES
O~ the 3rd inst. the corner stone of the Amcrican Muscum
of Natural History in New York was laid by the President of
the United States. “The ground belonging to the  Museum
mecasures about cighteen acies, and the bulding when completed
The

object of the Museum is twotold s First to interest and instruct

according to plan will be Luger than the British Muscum,

the masses 5 and secondly, and pecially, to vender all powible
assistance to specialists, The hhiary presented to the Museum
by Miss Wolte with a |.uy_v collection of shel's, also donated by

Miss Wolte to the Muscum in memory of har father, who was

The other collections it present in the temporary Museum are
vilued at 2g0,0codols. A rare and newly complete wcries of
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American birds, and many fine birds of Paradise and pheasants,
now in the collection formerly helonging to M- 1), €, Elliott,
will be added.  ‘The Trustees have purchased the collection of
Prince Maximilian, of Neuwiced, on the Rhine, and a large
number of specimens belonging to the late Idward Verreauy, of
Paris. Large donations of shells, corals, and minerals, have been
reeeived, as also a collection of 20,000 insects. “I'he collectiong
will be Dought and cared for by moncys contributed by the
Trustecs individua'ly and the public, but the building now in
progress will he erected at the cxpense of the city, which hag
already appropriated 500,000 dols. for this purpose.

Prof. Joseph 1lenry of the Smithsonian Inslitution gave' an
address on the above occasion, in which he spoke as follows on
the necessity of endowing scientific reccarch :—¢* The develop-
ment of the institution would not be comnpleted were it furnished
with all the appliances I have mentioned. There is another
duty which this city owes to itself and to the civilisation of the
world. T allude to an endowment for the support of a college
of discoverers and a number of men capable not only of ex-
pounding established and known truths, but of interrogating
nature and discovering new facts, new phenomena, and new
principles. The blindness of the public to the value of the
abstract sciences and the matter of endowments of colleges for
their support is remarkable. It is not everyone, however well
educated he may be, that is capable of becoming a first-class
scientist. Like poets, discoverers are born, not made, and when
one of this class has been found he should be cherished, liberally
provided with the means of subsistence, fully supplied with all the
implements of information, and his life consecrated to the high
and holy office of penetrating the mysteries of nature. What
has been achieved in the knowledge of the forces in operation
in nature, and the uses to which it is applied in controlling and
directing these forces to useful purpeses, constitutes the highest
claim to the glory of our race.’

THE Duke of Devonshire, spezaking at the banquet at Trinity
College, Cambridge, on the 17th inst., said it had fallen to his
lot during the last three or four years, whilg acting on a Royal
Commission for inquiring into Scientific Education and the
Advancement of Science, to become acquainted with the deve-
lopment and extension of scientific teaching in the several
Universities of the kingdom, and of learning the views of those
best qualified to cxpress an opinion as to the requirements
remaining to be supplied. The result of the inquiry had been
satisfactory, inasmuch as it showed that a great deal had been
done in the direction indicated, and that University authorities
had manifested a strong desire that the Universities should be
provided with all appliances recessary not cnly for centres of
scientific education. but as centres also of general intellectual
activity and of original research. This latter point was strongly
insisted on in the evidence before the commissioners, and
reccived their concurrence. .\ University which recognised the
advancement and ciatension of knowledge =as one of the main
purposes of its existence was surely to be regarded as of a higher
and nobler type than one which was satisfied with the position
of a mere educational body. There was nothing antagonistic in
these two objects ; on the contrary, great advantage might be
derived from their combination,

Tue Fwmperor of Austria has Leen pleased to confer upott
Mr. Robert 11, Scott, I.R.S., the Director of the Meteorologi
cal Oftice, the Order of the lron Crown, Third Class.

D “Tore AN, physician to the Shah of Persia, has beer
elected a corresponding member of the I'rench Academy the

e ] ! ' ection of Medicine and Surgery, and M. Studer of Berne in that
it fist Prosicent, wae lnluh,;-,ul l,y her at o oot of jﬁ,u,mduls. :

of Gieology., The latter is a veteran of 7o years.

Tue organisation of the French National Observatory will
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vety socn be complete, Zes Vondes says.  ‘The French Govern-
ment have voted 30,000 francs to the meleorological department,
and M. Le Verrier is about to resume the work of international
meteorology, with the fixed intention of abandoning local meteor-

§ ology to the departmental observatory of Mont-Souris. M.

mmm‘.;,hg Le Verrier is at present in this country, having come over to get

S The m:\
Wy s,

<

he ‘.\tiinm Glasgow in connection with meteorology.

his Cambridge degree conferred. 1lle is to visit Newcuastle,
to inspect Mr. Newall's large telescope, and Edinburgh and
The printing has been

the d@.v‘:‘; begun of a very large catalogue of stars observed at the Paris
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Observatory. MM, Fizeau and Cornu are measuring anew the
speed of light under conditions which encourage us to look for a
defnite result,

TrERE will ke ample opportunities for practical work in
Natural Science during the long vacation (July and August) at
Cambridge. The laboratories of Experimental Physics, of
Chemistry and Physiology, will be open, and the professors, or the
demonstrators, or both, will be in attendance to give assistance
to students.  Prof. Newton has given notice of a practical class
for Comparative Anatomy; and Prof. Ilumphry has given
notice of a practical class for Human Anatomy (more particularly
Osteology), and also for Ilistology.

THE Rev. S. J. Perry, the head of the expedition sent out by
the Admiralty to observe the transit of Venus, together with
Lieut. Coke, R.N., Paymaster Brown, R.N., and the Rev. W.
Sidgreaves, were among the passengers by the steamer 1177750/
Castle, which left Dartmouth on Tuesday for the Cape of Good

Hope.

THE conzersazionc of the Society of Arts held in the South
Kensington Museum last Friday was a great success, It is said
there were about 3,500 guests present.

AT the annual meeting of the Palestine Exploration Fund,
Lieut. Conder, R.E. (officer in charge of the survey of Palestine),
described the work of the expedition. Before leaving Pales-
tine he had completed half the map, and it was expected that
within four years, instead of cight, the whole of Palestine would
have been surveyed. There were now 300 square miles added
to the map, being five times the result at first expected to be
accomplished.

THE discovery of a new planet by Mr. Perrotin, of Toulouse,
is announced.

AT the half-yearly meeting of the Highland and Agricul-
tural Society of Scotland, a long discussion took place in
reference to the filling up of the vacancy in the chemi-
cal department, as also on the proposal for granting bursaries
with 2 view to the encouragement of agricaltural edu-
cation throughout the country. It was ultimately agreed to
Temit the matter back to the directors, with instructions to
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cach other in contributing to complete this the first Loviner for
scientific purposcs in England.” 7

AT the Anniversary Meceting
Society on Monday it was stated that there had been an
increase of 342 new membering and ¢ honorary correspond-
ing members ; the Society now numbers 2,900 I'cllows. 1In
accordance with the announcement already made, the Founder’s
Gold Medal was presented to Iy, Georg Schweinfurth, in whose
absence it was received for him by the German Ambassador
Count Miinster ; and the Victoria (or Patron’s) €old Medal,
which had been awarded to Col, P, Egerton Warburton, for hig
journey across the previously unknown part of Western Aus-
tralia, was received by his vephew, Mr. Bateman, Mr. Francis
Galton, ¥.R.S., then introduced the successful competitors for
the annual geograjpbical medals, A gold medal for phy-
sical geography was awarded to Louis Weston (City of Lon-
don School), and a bronze medal for the same subject to I"rancis
Charles Montague (University Collese School).  For political
geography, a gold medal was gained by W. II. Turion (Clifton
College, Bristol), and a bronze medal by Lionel Jacob (City of
London School). The president, Sir Bartle Frere, then delivercd
his address on the progress of geography, and announced as his
Successor in the presidential chaur, Major-Gen. Sir Henry C.
Rawlinson, K.C.B. Medals were also given to Chumih and
Susi, two of Livingstone's black servants, who brought his
MSS. to England. The Rev. H. Waller stated they were of
invaluable aid to Mr. T Livingstone in editing the MSS.,
both from their accurate knowledge of the country and their in-
telligent comprehension of the maps. At the anniversary dinaer
in the evening, among those who were present and who :poke
were M. Leverrier and Chief-Justice Daley, President of the
American Geographical Society.

of the Royal Geographical

THE fourth part of Tryon’s ¢ American Marine Conchology
has made its appearance, with eight coloured plares, and em-
bracing the family of the Clitonidi, of which six species are in-
dicated, the orders Opistivbranchiata and Ztero ity the com-
mencement of the class ./ccplali, beginning with the /olads
The woik was commenced carly in 1873, andif it be confined to
the five or six parts originally proposed, will soon be brought to
a completion.

At the annual distributicn of the prizes in connection with

~ the Newcastle College of Physical Science, on the 17th inst s

inquire as to the amount of funds that could be placed at their .

disposal for the educational and chemical departments, A
motion for memorialising Government on the propriety of esta-
blishing agriculture asa branch of the system of physical science
taught under the supcrintendence of the Department of Science
and Art, and Proposing that the Society offer a premium for the
best text-book for such a course, was adopted.

IN reliance on the receipt of further subseriptions to prosecute
the Sub-Wealden Exploration, it has been decided to continue

the boring to a farther depth <f 200ft.  The hon, secretary has |

offered to become personally responsible to the Diamond Rock

Boring Company for the cost of the extra 200 ft. Ilis offer has |
another appeal |

been accepted, and he has been requested 1o issue
for subscriptions. In doing so he urges upon ‘‘all who like to
te considered genero:s, enlightened, wise, and good, to vie with

the address of the Dean was, on the whole, very hopeful. The
number of students has not greatly increased, but the quality of
the work done has advance. considerably. We regret to scc
that the evening classes have not been so great a success as was
hoped ; but we hope the professors will not be casily induced to
discontinue them, but will take every means to lct their advantages
be known to the young men of the district. During the past
year the facilities of the collece for impart'ng knowled e has
becn very much increased.  The Iaiboratory has been extended ;
a large and valuable collection of minerals Las been adde.d to
Dr. Page’s museum ; and several expensive instruments have
also been added to Mr. Ilerschel's collection. 1t is Loned that
very soon a Chair of Biolbgy will be ¢stablishied in the U ui-
versity. .\rrangements have been made by which the degree of
B.Sc. will be conferred on any deserving student Ly the U ui.
versity of Durham ; and we are glad 1o see that the requiremen’
for this degree have been muade very censiderable, \irangc-
ments have also been made by which the college will be fully te-
presented in the Scenate of Durham,

A Grorocrsis Forrn Crve was instituted at Halitas atle
close of the l,r'nivcraity lectures (¢ ambwidge extensica scheme)
FisC April. - The excursion . which had been made from time to
time with Mr. Sollas, B. A., made the students wishful to keep
them up ; hence the formation of a club which numbors aboue
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ninety members, ‘The proceedings are reported in the local CONFERLENCE IFOR MARITIMI
papers, and judging from the programme sent us the club means METI:OROLOGY

to go m for hard and carnest, and we hope fruitful, field-work. 1115 Sub-commitlee for Maritime Meteorology appolnted b
) : y

11 gives us much pleasure to see from a recent number of the the Permanent Committee of the Vienna Congress have deter.
Dunstable Borongh Gasette that that paper devotes a fair amount | mined to hold a private conference on the subject in London, to
of spacc to science, under the title of ““Our Science Column,” | commence on Aug. 3. The mectings will be held, by per.
The number before us, June 17, contains a goud popular article | mission of the mct.corological commitiee, at the Metcorologicgl
on the value of scientific knowledge, some mcteorological data, Office, 116, Victoria Street, I.ondon, S.W. The invitations are
and an original communication on the botany of Dunstable, | to be issucd this week, and the following is the Programme
being the continuation of a list of plants of the district, with | of Questions to be discussed. I may say that I have already |
their common and scientific names,  We hope the editor will | received replies to the circular respecting the Brussels Con. 1 ..
continue his science column, and make it 2 means of enlighten- | ference from all the countries to which it was addressed,

ing his readers, and that the number of provincial papers which Roserr 1. Scorr,
have a ¢ Science Column ” may go on rapidly increasing, Secretary to the Sub-Committee
T Gardencs' Clrenicle leams that a committee has been A general wish has of late been expressed that the mes. |

formed,. and f}md»‘ are ‘bemg collected, fO.l' the n‘mch 11e0('1ed posed at the International Conference at Brussels in 1853
restoration of Selborne Church as a memorial to Gilbert White. | chould be reconsidered, now that the experience of more thay
It is also proposcd to crect a Cross to his memory on the ¢ Ples- twenty ycars of the operation of these measures has enabled
tor.” It is hoped that a sufficient sum will e raised, beyond | meteorologists to form opinions as to their utility. .
what will be required for these objects, to found an exhibition to At the N 'Ieteo.rolo‘glcal Conference at Leipsig in 187, and
one of the colleges at Oxford, with which he was connected, to | 82 at the.Intelrnatlonal Congress at Vienna in 1873, prelimi.
= S B : ’ nary discussions took place on the subject of the more successful
be called the ¢ Gilbert \Vhltt? Exhibition. It is calculated that prosecution of Ocean Meteorology. = Certain resolutions were
at least 5,000/. will be required. The committee includes the adopted at Leipsig and confirmed at Vienna, and accordingly it
names of the Right Hon. Lord Selborne, the President and | seems proper to embody them in the present programme. They |
Fellows of Magdalen College, Oxon; Prof. Bell, F.R.S., &c. ; | run as follows :— .
the Rev. I'. Tarsons, Vicar of Selborne, and others. “* 1. Thorough uniformity in methods and wstruments should
be aimed at in the same measure as for observations on shore,
AT a special meeting of the Anthropological Institute, to be T}:ts Vi”.u B?utrg:“ﬂf:té:{igﬁgﬂé eOIt)ta;ni:}h.b{l .tl}lliu‘:hlefs n(_’if the
. . central ins — i nt o ich i countriesin |
hfﬂd at Bethnal Green Museu.m, on July 5 C(fl‘ l:ane. Fox will | (hih they do not already exist, and in which the maritime inte-
give an Address on the principles of classification in his anthro- | rests demand them, must be declared as absolutely necessary—
pological collection, entering into relations with each other and agreeing on the sepa-
Dr. LEr h dded i 1 his 1 . rate details, the construction of the instruments, the hours of ‘
k. LEA has added another volume to his arge work on observation, the journal, &c.
the Unionida, illustrated by twenty-two lithographic plates. ¢“2. Unity of measures and scales is desirable, and to this end
. . . the introduction of millimetres for the barometer and the centi-
A rrorosaL has been made in the Amcrican Chemist that a grade scale for the thermometer should be aimed at. While,
centenary meeting should be held on August 1 to commemorate | however, the comparison of standard instruments of the individual
the discovery of oxygen by Priestley on August 1, 1774. The | central stations must be insi§ted on, the uniformity of scales is at
Amcrican Journal of Science and s points out that this present only declared as desirable.

would afford an opportunity to di interesting chemical ‘“3. The Committee would urge the importance of the co-ope-
’ A wpportulily to discuss Interesting chemical © o oyioh of the navies, inasmuch as by their assistance, and by the

topics and to review the progress made during the century, opportunities afforded thereby of completeness in certain obser-
Ox Wadnesd ! -0 d e o cal vations, the determination of factors and constants is rendered
(O Wainesday the 17th the President of the Geological | 1oqsible, which can be used with advantage for the reduction of
Society held an inaugural reception of the Fellows in their | certain results derived from the general system of observations.
new apartments at Burlington Ilouse, to which many ladies ‘4. With reference to the utilisation of the results, the Com-
wcre also invited.  Although the meeting-room has been in use | Mittee would urge Slmllﬂl;l)’ the llm_portance thh“nlfor?ﬁ“y in the
or afew weeks, and the removal of the library from Somer- methods employed. In close relation therewi _was ecan_‘yx;ig
o out of the division of labour of the central stations of the indi-
set House has been completed, the removal of the museum has vidual states. This principle must be recognised as of the
: . . . . > .
but just commenced, and as the collections are so extensive it greatest importance for the further development of Marine
will occupy many wecks, Meteorology. The repetition of work over definite regions, with
e e Lo . . . . reference to the area to be investigated, must be declared as in-
TueStatistical Society will hold its Fortieth Anniversary | defensible in the interests of this development.”

i
sures for the prosecution of Maritime Meteorology pro- '!

Mecting on Tuc-lay, June jo, at 3.30 1. It was further resolved—** That the convening of a Maritime
A FROIEC . Y Meteorolugical Conference is desirable.™ .
FROJECT Lias been set on foot to provide Dridlington Quay While accepting the above resolutions as a general expression

with a marine aquarium. It is estimated the work will cost | of the principles which should form the basis of an agreement as
about z,000/, towards which several gentlemen in the Jocality | to future operations in the field of Ocean Meteorology, the Sub-
have promised to subscribe,  The affair will probably take the Committee to wiom the negotiations preparatory to the assem-
shape of a limited liability con l»lln.;\r of a Conference have ‘becu cptrusted, conSI.der that it is
y company. advisable to ¢nter more minutely into the details, and have
accordingly agreed on the following series of questions :—

In the case of a nation which sent any representative to the
Brussels Conference in 1853, a circular should be addressed to
the chicl of the Oftice for Maritime Meteorology, if such exish
or to the chief ot the meteorological organisation of the country,
requesting him to state :—

ql. To what extent the resolutions adopted at Brussels have
- Leen carried out in this country 2

-

T additions to the Zoological Society s Gardens during the
last week include two 1 uanacos (Lama Jwanaco) and a Patago-
nian Cavy (Holic/iotis patas honica) from Patagonia, presented by
Mr. W, . I".u‘ry; 4 Common Racoon ('rocvon lotor) from
Nowth Awerien, presented by Mr, 'l ‘Taylor ; a Bonnet Monkey
(3acacus sadnein) from adia, presented by Mr, Wood ; two
(l iu:“(,\ll(t:ll: :.:.l /‘l/;.‘l:’!,f‘};”‘f.;;/llll‘.:;:I‘;‘ ;/lll.‘lli“u‘.\/.’:/hltll‘)m:;nll:VIl/\\/’(:“l\:/h"l:tj 2. What have been the grounds for departure from them, if

_ r, a froud such departure has taken place ? .
i attoor ), laatopean, purchased ; a4 Malay Tapiv (Zaprus gnd to send his reply to the Sccictary to the Sub-Committet,
sdicca) lrom Malacea, deponited, Mv. Robare @ SL‘()U, 116, Victoria Street, London, SV




sk

RIT, i)

ch e s

Fune 25, 1874 |

NATURE :

before June 1 nent, in order to allow ample time to draw up a
report on the replies for consideration at the ( onfer?ncc.

It seems advisable that, as above stated, the action taken at
Vienna should be carefully reconsidered under several heads

t which will now be recapitulated.

I Ohirvotions.—In vespect of this subject it will be most
convenient to take the “* Alstract l'tng " of the Brus<els ( n!ufcﬁr-
ence, and to discuss the several subjects of observation therein in
the onder of sequence of the columus, .
Cols. 1and ©. Date ani position of the ohservations,—Ts it

vour opinion that a fre<h column should be

added, headed “* Cowse and Distance by
the Log in cvery Watch of four hours ™ ?
Currents,

an additional column for the *“ Direction of

Ship’s [lead 7?2
Wind, direction and fo;ce, —Is it possible to

employ an anemometer at sea so as to give

trustworthy 1esults ?

Beaufort Scale be made universal ?
Barometer.--To what degree of minuteness

is it necessary to obscrve this instrument ?

Thermometer—Diy bull and wet bulh.—
Should these observations be required from
all ships?

Forms and direction of clouds.—Is this
column sufficient, or should any notice be
taken of more than one stratum of clouds ?

Proportion of sky clear.—Is it not advisable
to substitute for this heading ‘‘ Proportion
of sky clouded " ?

Hours of rain, fog, snow, &c.—Is it desirable
to retain this heading, or to substitute for it
and No. 23 a column headed—¢¢ Weather
by Beaufort Notation ”?

State of the sea.—Should this be given accord-
ing to a numerical scale ?

Temperature of sea surface,

Specific gravity of sea surface.

Temperature at depths.—Is it desirable to
retain these two last columns, or can the
observations when taken be inserted in the
column for *“ Remaiks ”’ ?

23 Weather. See No. 18.

y 24 Remarks.
1L Znstruments.—What patterns of instruments should be

employed for any observations which may require them? Is

-here a reasonable possibility of introducing the metric and cen-

tigrade systems for general use 2t sea ?

UL Znstructions.—Ts it possible to devise a general form of
instructions to ensure uniformity in regard of methods of cbser-
vation and registration ?

IV. Observers. ~What control should be exercised over the
observers as to their instruments and registers? Is it desirable
that all instruments employed should be the property of the cen-
tral establishment, and /o7 to the observers ?

V. Co-operation of the Royal Navy.—To what extent can
ships of war assist in forwarding the cnds of meteorclogical
inquiry ?

V1. Discussion.—Can general suggestions be thrown out as
to the most profitable mode of discussion of the observations ?

VIL. Subjects of Znguiry.—To what extent can a division of
labour as regards subjects of inquiry be carried out in a spirit
of fairness to the collecting and discussing establishments respec-
tively ?

VIIL. Sasling Dircctions.—In how far are purely practical in-
vestigations, such as the preparation of sailing dircctions, admis-
sible for a scientific institution ?

Any gentleman into whose hands this programme may come,
and who is himself not likely to attend the Conference, is re-
quested to forward any remarks he may wish to make o any of
the subjects mentioned hercin to Mr. Scott, at the above addrcss,
before July 1, 1874.
-

SCIENTIFIC S/:RIALS

'I:HE Fournal of the Chemical Sveicty for May contains the fol-
R Papers communicated to the Society :—On the action of

1oand 11.

12and 13.

1yanld rs.

”"

16.

»

b2

19.

20.
21.
22,

bromine on alizarin, by W. IIL. Perkin. ~Alizarin hcated in a

Can the use of the !

Magndtic variation.—Is it desirable to give '

J
Il

J
l

l

’ sealed tube with a solution of bromine in carbon digyl

iclds b lizari ! g phide
yiclds  monobromalizarin, ( B0, This latter substance

heated — with  acetic  anhydride gives  diacetobromalizarin
ClLBr(C1L,0),0,, and with nitric acid a mixture of phthali¢
and oxalic acids, while free hromine i given off.  Specimens of
collon prints showing the differcnce in the shade of colour pro-
duced by alizarin and bromalizarin when used as dyeing mate-
rials accompany the pPaper.  Note on the action of trichlor-
acetyl chloride upon urea, by Raphacl Meldola and Donato
Tommasi.  The "authors have obtained trichloracetyl urea
co | NIHC,CLO) —Researches h i f

| NI, . chies on the action of the copper-
zinc couple on organic bodies. Part V. On the bromides of the
olefines ; and Part VI. On ethyl bromide, by Dr. J. II, Glad.
stone and A. Tribe. The couple acts upon dry ethylene bromide,
producing ethylenc by double decomposition 5 in presence of
alcohol the decomposition is explosive. The action of the couple
is the same either in presence of alcohol or water, and the fact
that thesc substances facilitate the action is explained by the
authers by the solvent action of these liquids on the film of zinc
bromide formed on the surface of the couple.  Propylene and
amylene bromides are decomposed in a similar manner, yielding
the corresponding olefines.  \With regard to the action of the
couple on ethyl bromide the authors are of opinion that ethylo-

C,1I

bromide of zinc I % Zn is always formed, and this on further

heating produces zinc ethyl and zine bromide or two semi-mole-
cules of ethyl may decompose with the formation of ethane and
cthylene. In presence of water or alcohol ethane is always pro-
duced according to the reactions :—

C:_.l'{;; ; /n + II'J() = IIIS s)» Zn + CgIIG

Dr

C,; . CIL ) o CH,0)
_'}rgln-*- Hjo‘ Bry
—The agalomeration of finely-dividad metals by hydrogen, by
Alfred Tribe.  Copper, palladium, and platinum in a finely-
divided state agglomerate when hydrogenised. By way of hypo-
thesis the author suggests that the minute particles of the metals
are surrounded by layers of liquid hydrogen which coalesce,—-
The last paper is by Andrew Fuller Hargreaves On the sponta-
neous combustibility of charcoal. The maximum amount of
oxygen is absorbed from the atmosph:re within three days after
carbonisation, so that from that time charcoal may be used for
gunpowder without danger, Lut up to that period spontaneous
combustion is liable to occur. About three-fourths of the journal

is devoted to foreign abstracts.

Zn + C,H;

Lransactions of the lunchoster Geological Sociclr, vol. xiii.
Part IV.—The papers in this part are the following :—On coal-

cutling machinery, by Mr. W II. J. Traice ; Additional notes
on the millstore grit of the parish of IHalifax, by Mr. James
Spencer ; On Permian anl Trias, by Mr. E. W Binney,
I"R.S.,; On Pleistoccne mammalia found near Castleton,
Derbyshire, by Mr. J. Plant, F.G.S.

Dreceedings of the Geoloyi.ts' Assoclation, vol. iii. No. 5.—
Besides an account of some of the excursions made by the Asso-
ciation during 1873 the numbar contains the following papers,
abstracts of which have been given in our reports of the So.
ciety’s proceedings :—On some fossils from the Margate chalk,
by J. W. Wetherell, with illustrations; On the valley of the
Viézere, Périgord, its limestoncs, caves, and Prehistoric remains,
by Prof. T. Rupcrt Jones, F.R.S. ; On ammonite zones in the
Isle of Thanet, Ly I. A. Bedwell. The last-mentioned occi-
pics a large part of the number, and is illustrated,

Dulldin of the Fssex (Sulem, US.) Institute, vol. iv., IS72,
—The principal papers in the Aulletin of this very eflicient
Institute for 1872 are a communication from Mr. S, Al
Nelson On the Meteorology of Mount Washington, the main
purpos¢ of which is to show the advantages for meteorological
purposes mountain-stations offer over those less ¢levated ; and a
*“Catalogue of the Mammals of Florida, with notes on their
Iabits, Distribution,” \c., by € Lo Maynard. - The &0 on
for 1875 contains more papers” of stientific interest than that of
the previous year.—="The first paper s a short one, by Dr, A S
Packand, On the glacial phenomena of north-cast A metica com.
pared with those of Furope.—There is a short but interesting
statement by My, J. 1L Fwaton of the results of his olserva,
tions on worms of ‘the genus Vaiv.—Mr, N, M. Allen contri-
butes a paper On ancient and modern theories of ligbt, heat, and
colour.—Mr. I1.1errick contiibutes a Partial Catalogue, of con-
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siderable length, of the birds of Grand Menan, N, B.—Mr, F. W.
Putnam has a paper on the various forms of cutting instruments
made of stone.—** Notes on the bird-fauna of the Salt Lake
Valley and the adjacent portions of the Wahsatch Mountains,” is
the tide of a long paper by I\Ir. R. Ridgway, who also contri-
butes a paper on the birds of Colorado, an.d, along with My, S,
F. Biird, one on some new forms of American birds.—T'here are
also interesting accounts of the numerous and profitable excur-
sions made during the summer months by the Institute.—There
is a very minute account of the cclehmtion of the 25th anniver-
sary of the Iustitate on March 5, 1§73, Many well-known
scieniific men were present, and among others Prof. O, C.
Marsh, who paid the high compliment to the Tnstitute that
through its influence the botany and zoology of Iisscx county
were better understood than those of any other county in the
Un'ted States. It was at the hands of the Essex Institute, he
said, that he himself acquired his taste for scientific investiga.

ton.

Poggendorf’s Annalen der Physik and  Chemie, No. 3, 1874.
—This number commences with a translation of Dr. Draper’s
recent paper on photography of the diffraction spectrum (which
has already appeared in our columns).—The conductivity of
flame for galvanic cwrents is known to be greatly exalted by
presence of metallic vapours, and M. Herwig was led to inquire
whether a gaseous layer, entirely formed of such vapours, would
not show good conductivity even at low temperatures. I{e ex-
perimented with mercury, dense vapours of which can be had
several hundred degrees under white heat. The vapour con-
ductivity he finds to resemble that of the voltaic arc, rather than
that of a simple metallic conductor. There is a peculiar transi-
tion-resistance, which is great in comparison with the hindrances
which the curcent finds within the vapour-layer itself; so that
the total resistance is in great measure independent of the extent
of the vapour-layer. The transition-resistance is less with in-
creased electromotive force of battery or strength of current.
Further, the vaporisation in the positive mercury surface was in-
creased by the current ; another point of analogy to the voleaic
arc (in which, if the electrcdes be mercury and platinum, the
mercury is vaporised only when it forms the positive pole);
and, using a platinum point and a mercury surface, the resist-
ance of the vapour (like that of the arc) was greater when the
mercury surface was positive.—7. I'riedrich Miiiler concludes
his investigation on galvanic polarisation and the distribution of
the current in electrolytes. He states that, with copper plates in
dilute sulphuric acid, and also in a solution of sulphate of copper
mixed with sulphuric acid, the polarisation follows a simple
Jaw : it is a linear increasing function of the density of current.
Another observation of the author is that cupric oxide is reduced
to copper by galvanic hydrogen (confirming previous ob-erva-
tions that galvanic hydrogen is considerably more active than
ordinary hydrogen).—The galvanic conductivity of suipharic
acid and muriatic acid, and its dependence on temperature, is the
subject of a commuaication from M. Grotrian.—In pursuing his
researches on the compressibility of elistic fluids M. Regnault
did not expuriment with pressures lower than one atmosphere.
The difficulty of the inquay has perhaps deterred physicists
since. We here find it undertaken, however, by M. Silje-trom,
who contributes a paper on the subject ; in the first part here
given the details ot apparatus are fully described, and the nu-
merical results of sowe sinteen serics of experiments tabulated.
—>M. Schr.cider communicales a ninth paper on new salts of
sulphur, and M. Kessler describes *“the simple euthyoptic spec-
troscope.”—.\mons matier from other journals we note a valu-
able paper by M. Boltzmann, On experimental determination of
the diclectricity constants of insulators.

AAstronomische Naciriclhien, No. 1,905.~~This number contains
a large number of observations of position, taken at Leipsig, of
some of the minor plancts ¢ omet L (Tempel), Comet [L1L
(Borclly), Comet IV (ITamy), and Comet VI (¢ ugeia) 3 also
the mean planes of sixty-nine variable stos for the year 1873,
Prof. " Arrest sends his observations on the position of Copgia s
comet, taken durmg May last,  An astronomical prize is oftered
by the Academy at Copenhugen for research on the data of the
ancients comprised between the time ot Molemy and the
eighteenth century  “I'he discovery of a new planet is anounced
from ‘Toulow.e by Mi. Penotin, May 149, 10 . RUAL 1oh,
28, jos, 122N No. 1,000 contans st discussion of the
eriors of levels due to the change of ducction ol attraction
acused by the pherordal bpure of the carth and other local
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causes, and I'rof. Speerer gives the results of his
protuberance observations for April and May last,

Abhandlungen der Schiesischen Gesellschayt fiir Vaterlindisepy :;nndf
Cultur, 1872 73.-=Dr. Grittzer here furnishes a number of social i
statistics reparding Dreslau gathcred from the census made in "¢
December of that year.  I'rom a compaiison with Berlin the ik
population of which (825,389) wasthen nearly four times'thgt s
of Breslau, it appears that Dreslau is less crowded ; there being
in it a dwelling-house to every 389 of the inhabitants, wheregs tmﬂm
in Balin the proportion is 1 to every 56°9. On the whole jt ;fr*”
appears that, notwithstanding the better proportion of dwellingy gt
in Breslau, the health of the two cities is nearly alike, Breslay j f
having counterbalancing disadvantages in bad buildings, sites,
drinking and underground water, and soil.-——M. Limpricht con.
tribute; a report on the watershed between Weide and Bartsche
with a list of the plants found in that region. !

Perh. der ke.k. sool. bot. Gescllschaftin 1 7en, 23ter Band, 1873, %"
—This volume, of more than 6oo closely-printed pages, is chiefly o =
occupied by papers on entomology and botany. Among the ;s
most important are :—/uscc/a.—Contributions to the Orthoptera |75
of the Tyrol : Krauss ; Diptera collected in Galicia ; Hymeng. 1%~
ptera : Kriechbaumer ; Microlepidoptera of Leghorn, by J.
Mann ; Contributions to the nocturnal Lepidoptera of North |-
America, by Prof. Zeller (second part) with figures : more than “‘**‘
a hundred new species are described ; Contributions to the -
Phryganidee, by Dr. Hagen of Cambridge, U.S.; Hungarian % "
Diptera : Kowarz; Eight new German species of Diptera:
Beling ; New butterflies from Asia Minor ; On certain species
of Tipula and its allied genera : Beling.— Crustacea.—On Lepi.
durus lubbockii and the Phyllopoda.— I wtcbrata.—A graphic
account of the breeding and habits of the Pelican on the Danube,
Beside 2. onocrotalus and P. crispus, P. minor was also found. =
On Comephorus baicalensis, a fish allied to the genus Cottus, with f=®
two figures : Dybowski.— A/0//usca.—Contributions to the genus
Avcolidia and its allies, by Dr. Bergh of Copenhagen.—Botany.— | =
Contributions to the flora of Lower Austria, by Von Reuss, jun,; hEIIE
Lichens of the Tyrol, by . Arnold ; Fauna of the Brdygebirg (&
in Bohemia ; Fungi of south-east Hungary, by Prof. Iarslinsky; 11-‘- =
The flora of the state districts in the south-east of Lower Austria: == =
Woloszezak ; Contributions to the flora of Lower Austria, by lim‘?‘:
Hackel. The volume contains a photographic portrait of the
late Secretary of the Society, Ritter von Frauenfeld, with his
latest contributions to Entomology ar.d a Liographical notice, by
Von Wattenwyl.

Reale Istituto Lomlerdo. Rendiconti : t. vii., Fasc. i. eil—
These parts contain the following papers :—Prof. Serpieri commu-
nicates his obscrvations of the meteor shower of August 10, 1873,
made at Urbino.—Observations concerning the constitutions and
combinations of bLodies, a paper on molecular physics, by
Dr. Guido Grassi.—On a fact of impertance in silkworm
culture, by Prof. G. Balsamo Crivelli.—Prof. Cesare Lombroso
tabulates the height and weight, cranial meaisurements and
capacittes, facial angle, &c., of 832 Italian prisoners, dividing Ji-o.
them into homicides, thieves, highwaymen, incendiaries, ;
tricksters, deserters, &c. These prisoners were Sicilian, Sar-
dinian, Calabrian, Neapolitan, Piedmontese, Genoese, and
Lombardian. The results are discussed in great detail.—Prof.
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Antonio Ducellati contributes a paper on political economy, *
entitled ** Un the theory of capital.” s
~
- - T T T/ T g —— u.'.:m:
PQ: .
SOCIETIES AND ACADEMIES S
Loxpox i '

Royal Society June 1I.—Spectroscopic Notes.—On the 1y
Evidence ot Vatiation in Molecular Structure, by J. N. Lockyer, luae
I R.S. .

1. IN an accompanying note I have shown that when different { T:f‘\
degrees of dissociating power are employed the spectral efiects ™
are ditlerent. .

2 In the present note T purpose to give a preliminary account | =
of rome rescarches which have led me to the conclusion tha, t:fg:
starting with a mass of elemental matter, such mass of matteris g
continually broken up as the temperature (including in this term "‘1&
the action of clectiicity) is raised. .

3. The evidence upon which 1 rely is urnished by the spec-
troscope in the region of the visible spectrum. . Yip

4. 'T'o begin by the extreme cases, all solids give us continuo®  g,- K
spectra ; all vapours produced by high tension spark give us line 'T*‘-"r
spestra, kr\‘:‘,\

L
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. §. Now the continuous spectrum may he, and as & matter
Vi fe T of fact is, observed in the case of chemical compounds, whcrpas
h&anm:“ all compounds knowl} as such are resolved by the high tension
L lhem"‘ k into their constituent elements, We have a right, therefore,
Wy oY go assume that an element in the solid state is a more complex
tatly §i. F mass than the element in a s.t:lte.of vapour, as its spectrum is
Cowgei. . the same as that of a mass w}}wh is kp own o be more complex,
5iﬂhahi£' 6. The spectroscope supplics us with intermediate stages be-
, ou;f tween these extremes. . .
g . (6) The spectra vary as we pass from lhe. induced current with
xsnm;j‘.-if: jar, to the spark without the jar, to t.he v01’t511c arc, or to the lnghe_st
b it temperature produced by combuspon. The change is al\\;'n)':s‘ in
) Nﬁj‘ the same direction ; and here again the spectrum we obtain from
1 Wesep o elements in a state of vapour, a spectrum characterised by.spaces
n ™ and bands, is similar to that we obtain from vapours of which the
compound nature is unquestioned.

i".mj & (8) At high temperatures the vapours of some elements (which
rl‘)"m;\* give us neither line nor channelled-space spectra at those tem-
d

- % peratures, although we undoubtedly get line spectra when elec-
0'15(0‘&5
iﬂ GZ‘JQ, X
T

tricity is employed, as stateq in No. 4), give us a coptinuous
spectrum at the more refrangible end, the less refrangible end
being unaffected, )

(1) Atordinary temperatures, in some cases, as in selenium, the
more refrangible end is absorbed ; in others the continuous spec-
trum in the blue is accompanied by a continuous spectrum in
thered. On the application of heat the spectrum in the red
disappears, that in the blue remains ; and further, as Faraday
has shown in his researches on gold-leaf, the masses which
absorb in the blue may be isolated from those which absorb
in the red. It is well known that many substances known to
be compounds in solutions, give us absorption in the blue or

min: v blue and red, and also that the addition of a substance known to
thegess  be compound (such as water) to substances known to be com-
sy pound which absorb the blue, superadds an absorption in the red.
tibye - 7. In those cases which do not conform to what has been stated
yiylaiz  the limited range of the visible spectrum must be borne in mind.
2 dtels  Thus I have little doubt that the simple gases at the crdinary
bl conditions of temperature and pressure have an absorption in the
ailx: ultra-violet ; that highly cempound vapours are often colour-

of
aphic porat
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less because their absorption is beyond the red, with or with-
out an absorption in the ultra-violet. Glass is a good case in
point ; others will certainly suggest themselves as opposed to
the opacity of the metals.

8. If we assume in accordance with what has been stated
that the various spectra to which I have referred are really due
to different molecular aggregations, we shall have the fol.
lowing series, going from the more simple to the more complex.

First stage of com-

plexity of mole- Lire spectrum,

i« e cule.
b 3 Second stage Channelled-space spectrum.
o Continuous absorption at the blue
: end, not reaching to the less re-
I Third stage frangibleend. (Thisabsorptionmay
m, - - break up into channelled spaces. )
""‘(;:; Continuous absorption at the red end,
s W not reaching to the more refran-
Zm’d"‘ Fourth stage gible end. (This absorption may
Pt break up into channelled spaces.)
Fifth stage Unique continuous absorption.
__— 9. Ishallcontent myself in the present note by giving one or

two instances of the passage of spectra from one stage to another,
)i} beginning at the fifth stage,
From 5to 4
5! L Theabsorption of the vapours of K in the red.hot tube, de-
w58 Scribed in another note, is at first continuous. As the action of the
" cat is continued, this continuous spectrum breaks in the middlc,
ye:  OB€ part of it retreats to the blue, the other to the red.
5= From 4 to 3
. I. Faraday’s researches on gold leaf Lest illustrate this, but I
:hml?’:f hold that my explanation of them by masses of two degrees of
s complexity only, is sufficient without his conclusion (*“ Re-
uif$  searches in Chemistry,” p. 417), that they exist “of intcr-
49 mediate sizes or proportions.”
From 3 to 2’

v
i L Sulﬁ:hur vapour first gives a continuous spectrum, at the blye
10 end, on heating this breaks up into a channelled-space spectrum,
i 2. The new spectra of K and Na (more particularly referred (o

in the following note) make their appearance after the continuous
absorption in the blue, and red vanishes.
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I'rom 2 to 1

1. In many metalloids the spectra without the jar are chan.
pel]ed; on 1hrm\.'mg the jar wito the circuit the line spectrum
is prodt}&d, while the cooler (xterior vapour gives a channelled
absorption- spectrum.

2. The new spectra of K and Na charge into the line-

spectrum (with thick lines which thin subsequently) as the heat
1s continued.

. Spectrosco pic Notes.— On the Molecular Structure of Vapours
In connection with their Densitjes, by J. N. Lockyer, F.R.S.

I. I have recently at'empted to ning the spectroscope to bear
upon the question whether vapours of elements below the highest
tempcratures are truly hen ogercous, and whether the vapours
of different chemical elements at any ome temperature arc all
in the same molecular condition. In the present note I beg to
lay before the Royal S¢ ciety the preliminary results of my re-
searches.

2. We stait with the following facts :—

1. All elements driven into vapour by the
give line-spectra.

I1. Most elements driven into vapour by the voltalc arc
give us the same.

induced current

III. Many metalloids when greatly heated, some at ordi-
nary temperatures, give us channelled space-spectra,
IV. Elements in the solid state give us continuous spectra.

3. If we grant that these spectra represent to us the vibra-
tions of different molecular aggregations, and this question is
discussed’in another the previous (note) spectroscopic observations
should give us facts of some importance to the inquiry.

4. To take the lowest ground. If, in theabsence of all know-
ledge on the subject, it could be shown that all vapours at all
stages of temperature had spectra absolutely similar in charac-
ter, then it would be more likely that all vapours were truly
homogeneous and similar among themselves as regards molecular
condition than if the spectra varied in character, not only {rom
element to element, but fiom one temperature to another in the
vapour of the same element.

5. At the temperature of the sun’s reversing layer the spectra
of all the elements known to exist in that layer are apparently
similar in character, that is they are all line spectra ; hence it is
most probable that the vapours there are truly homogeneous and
that they all exist in the same molecular condition, than if the
spectium were a mixed one.

6. The fact that the order of vapour densities in the sun’s
atmosphere which we can in a measure determine by spectro-
scopic observations Cces not agree with the order of the modern
atomic weights of the elements, but more clcsely agrees with the
older atomic weights, led me to take up the present research.
Thus I may mention that my early observations of the welling
up of Mg vapour all round the sun abore the \a Tagour, have
lately been frequently substantiated by the Italian observers,
So that it is beyond all question, I think, that at tkc sun the
vapour density of Mg is less than that of Na.

7. The vapour densities of the following elements have been
experimentally determined :—

II I S 32 (at 1,000°)
K 39 I 127
As 150 IIg 100
Br 8o N 14
Cd 56 0 16
Cl 35°3 r 02

8. To pursue this inquiry the following arrangcments have
been adopted : —

The first experiments wecre made last December upon Zn in
a glass tube closed at cach end with glass plates ; and I have
to express my obligations to Dr. Russell for allowing them to be
conducted in his labmatury, and for much assistance and counsel
concerning them.

A stream of dry II was allowed to pass. The tube was
heated in a Hofmann's gas furnace, picces of the metal 1o be
studicd having previcusly bean introduced, 1t was found that
the glass tube melted ; it was therelore replaced by an iron one,
The inconvenience of 1his plan, however, owing to the necessity
for inttoducing the meeal into the end of the Lot tubie when the
first charge had volutiliced, and morcover the insufliciar ov ot the
heat obtamable from the gas furnace, soon obliged me o replace
both tube and furnace by others, which have now been in use
fon:]nlnlwy weeks, and which stull continue to work most satisfac-
torily-
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The iron tube is 4 ft. in length, and is provided with a
central enlargement, suggested to me by Mr. Dewar, form-
ing a T-picce by the screwing in of a side tube, the end of
which is left projccting from the door in the roof of the
furnace. Caps are screwed on at each end of the main |
tube ; these caps arc closed by a glass plate at onc end, and have |
each a smallside tube for the purpose of passing hydrocen or other |
gases throvgh the hot tube. The furnace is supplied with coke
or charcoal, an electric lamp connected with thirty Grove's cells
is placed at one end of the tube and a one-prism spectroscope
at the other. The temperatures reached by this furnace may be
conveniently divided into four stages : -

I. When the continuous spectrum of the tube extends to the
sodium line D, this line not being visible.

1I. When the continuous spectrum extends a little beyond D,
this Jine being visible as a bright line.

III. When the spectrum extends into the green, D being very
bright.

IgV. When the spectrum extends beyond the green and D be-
comes invisible as a line, and the sides of the furnacc arc ata
red heat.

I may add (1) that T have only within the last few days been
able to employ the third and fourth stages of heat, as the furnace
was previously without a chimney, and the necessary draught
could not be obtained ; and (2) that I was informed a little time
ago by Prof. Roscoe that with a white-hot tube he had observed
new spectra in the case of Na and K. These spectra which I
now censtantly see, when these temperatures are reached, I shall
call the “‘ new spectra.”

9. The results of the experiments, so far as the visible spec-
tram is concerned, between the stages indicated, may be state~’
as follows :—

H No absorption.
N

i R4 ER]

K 1 have observed either separately or together.

(a) The line absorption line near D.

(B) Continuous absorption throughout the whole
spectrum.

(y) Continuous absorption in red and blue at the
same time, the light being transmitted in the
centre of the spectrum (as by gold-leaf).

{(8) Continuous absorption clinging on one side or
other of the line. (This phenomenon which,
so far as I know, is quite new, will be described
in another note.)

(¢) The new spectrum,

Na I have observed either separately or together

(a) D absorbed.

(8) Continuous absorption throughout the whole
spectrum,

{v) Continuous absorption clinging on one side or
the other of D.

(3) The new spectrum.

Zn Continuous absorption in the blue. (An unknown line
sometimes appears in the green, but certainly no line .
of Zn.)

Cd Continuous alisorption in the blue. |

Sb New spectrum with channelled spaces and absorption in ;
the blue.

P The same. (This, however, in consequence of the
extreme dciicacy of the spectrum requives confirma-
tion.)

S Channellel-space spectrum (previou-ly observed by
Salet).

As Trobable channelled-space spectrum.  (Observations to
be repeated.)

Bi No absorption.

I Channclled spectrum in the green and intenze bank of
general absorption in the violet, where at the ovdinary
temperatuare the vapour tran-mits light,

Hg No absorption,

10. There results may be tabulated as foliows

f\'ml(‘rll
\d altoann

weneht,
Il I 1 ) \i’w“i'(' .\ll oy iun.
K A A | e ;ulan.ullliulL
As 1o 7 Probable chomuel'ed space absorption,
Gd St e Continuous absorption in the blue,
] 107 127 { Clomelled-space alorption 1 band

{ of absorption in violet

Ilg 100 200 No absorption.

N 14 14 " ”

i)) 16 16 Not obscrved.

62 31 Channelled-space spectrum probg

N:\ (?) 23 Line absorption. probable,

n (?) 65 Continuous absorption in the violet
Channelled-space spectrum and abga

¢ ? 2 : and absorp.

Sb ) 122 in the blue, brorp

S 32 32 Channelled-space spectrum,

Bi () 208 No absorption,

11. It will be seen from the foregoing statement that if
similar spectra be taken as indicating similar molecylar eof:
ditions, then the vapours, the densitics of which haye bee:;
determined, have not been in the same molecular condition
among themselves.  Thus the vapours of K, S, and (4 at
the fourth stage of heat gave us line, channelled space, and con.
tinuous absorption in the blue, respectively. This is also evidence
that each vapour is non-homogeneous for a considerable interva]
of time, the interval being increased as the temperature is re.
duced.

On the alleged Expansion in Volume of various substances
in passing by Refrigeration from the state of Liquid Fusion to
that of Solidification, by Robert Mallet, FF.R.S.

Since the ti.me of Reaumur it‘has been stated with very various
degrees of cvidence, that certain metals expand in volume at or
near their points of consolidation from fusion. Bismuth, cast.
iron, antimor v, silver, copper, and gold are amongst the’num-
ber, an” o these have recently been added certain iron-furnace
el~. .. Considerable physical interest attaches to this subject
irom the analogy of the alleged facts to the well-known one that
water expands between 30° F. and 32°, at which it becomes ice :
and a more extended interest has been given to it quite recently,
by Messrs. Nasmyth and Carpenter having made the sup
facts, more especially those relative to cast-iron and to slags, the
foundation of their peculiar theory of lunar voleanic action as
developed in their work *The Moon as a Planet, asa World,
and a Satellite” (4to, London, 1874). There is considerable
ground for believing that bismuth does expand in volume at or
near consolidation ; but with respect to all the other substances
suppossd to do likewise, it is the object of this paper to show
that the evidence is insufficient, and that with respect to cast-
iron and to the bassic silicates constituting iron slags, the alle-
gation of their expansion in volume, and therefore their
greater density when molten than when solid, is wholly erro-
neous. The determination of the specific gravity in the liquid
state of a borly having so high a fusing temperature as cast-iron
is attended with many difficulties. By an indirect method, how-
ever, and operating upon a sufficiently large scale, the author
has been enabled to make the determination with considerable
accuracy. A conical vessel of wrought iron of about 2 ft.in
depth and 1°5 ft. diameter of base, and with an open neck of
6 in. in diameter, being formed, was weighed accurately empty,
and also when filled with water level to the brim ; the weight ot
its contents in water, reduced to the specific gravity of distilled
water at 60° I', was thus obtained. The vessel, being dried, was
now filled to the brim with molten grey cast-iron, additions of
molten metal being made to maintain the vessel full until it had
attained itx maximum temperature (yellow heat in daylight) and
maximum capacity, The vessel and its contents of castiron
when cold were weighed again, and thus the weight of the casts
iron obtained.  The capacity of the vessel when at a max-
imum was calculated by applying to its dimensions at 60° the
coctlicient of linew dilatation, as given by Laplace and others, to
its range of increased temperature ; and the weight of distilled
water held by the vessel thus expanded was calculated from the
weight of its contents when the vessel and water were at 60° F.
after applvirg some small corrections,

We have now the elements necessary for determining tl}e
specitic gravity of the cast-iron which filled the vessel when i
the molten state, having the absolute weights of equal volumes
of distilled water at vo” and of molten iron.  The mean §
cravity of the cast-iron which filled the vessel was then deter
mined by the usual methods. The final result is that, wheress
the spedific gravity of the cast-iron when cold was 7:170 1t was
only 0:030 when m the molten condition 5 cast-iron, therefore, 1S
less dense in the molten than in the solid state,  Nor does 1t
evpand mvolume at the instant of consolidation, as was Con_d“'
svely proved by another experiment. Two  similar 10-I
spherical shells 175 in. in thickness, were heated to nearly the

same high temperature in an oven, one being permitted, to €00 4
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empty as a measure of any permancnt }]ilatatiqn which both
might sustain by mere heating and cooling again, a fact well
known to occur.  The other shell, when af a bright red heat,
was filled with molten cast-iro‘n and permitted to cool, its dquen-
sions being taken by accurate instruments at intervals of thirty
minutes, until it had returned to the temperature of the atmo-

here (55 F.), when, after applying various corrections, ren-

ered necessary by the somewhat complicated conditions of a
spherical mass of cast-iron losing heat from its exterior, it was
found that the dimensions of the shell wlhose inter.lor surfaqe
was in perfect contact with tha_t of the solid ball which filled it
were, within the limit of experimental civor, those of the empty
shell when that also was cold (53° F.), the proof being conclu-
sive that no expansion in volume of the contents of the shell had
taken place, which was further corroborated by the fact that the
central portion was found much lgss dense thap the exterior,
whereas if the cast-iron expanded in consolidating the central
portions must be more dense than the exterior.

It is a fact, notwithstanding what precedes and well known to
iron-founders, that certain pieces of cold cast-iron do float on
molten cast-iron of the same quality, though they cannot do so
through their buoyancy, as various sorts of cast-iron vary in
specific gravity at 60° F., from nearly 7700 down to 6°300, and
vary also in dilatability ; that thus some cast-irons may float or
sink in molten cast-iron of different qualities from themselves
through buoyancy or negative buoyancy alone ; but where the
cold cast-iron floats upon molten cast-iron of less specific gravity
than itself, the author shows that some other force, the nature of
which yet remains to be investigated, ke eps it floating ; this the
author has provisionally called the repellent force, and has
shown that its amount is, cterss Bparibus, dependent upon the
relation that subsists between the volume and ““ effective ” surface
of the floating piece. By *“effective ” surface is meant all such
part of the immersed solid as is in a horizontal plane, or can be
reduced to one. The repellent force has also relations to the
difference in temperature between the solid and the molten metal
on which it floats.

The author then extends his experiments {o lead, a metal
known to contract greatly in solidifying, and with respect to which
there is no suggestion that it expands at the moment of consoli-
dation. He finds that pieces of lead having a specific gravity of
11°361 and being at 70° F. float or sink upon molten lead of the
same quality, whose calculated specific gravity was 11'07,
according to the relation that subsisted between the volume and
the ¢ effective ” surface of the solid piece, thin pieces with large
surface always floating, and zicezersa.  An explanation is offered
of the true cause of the ascending and descending currents ob-
served in very large ‘“ladles” of liquid cast-iron, as stated by
Messrs. Nasmyth and Carpenter. The facts are shown to bein
accordance with those above mentioned, and when rightly inter-
preted to be at variance with the views of these authors,

Lastly, the author proceeds to examine the statements made
by these authors, as to the floating of lumps of solidified iron-
funace slag upon the same when in a molten state ; he examines
the conditions of the alleged facts, and refers to his own experi-

‘ments upon the total contraction of such slags, made at Barrow
Ironworks, and a full account of which he has given in his paper
On the true nature and origin of volcanic heat and energy,
-printed in Phil. Trans. 1873, as conclusively proving that
such slags are not denser in the molten than in the solid state,
and that the floating referred to is due to other causes, The
author returns thanks to several persons for facilities liberally
afforded him in making these experiments.

Chemical Society, June 18.—Trof. Frankland, F.R.S,,
vice-president, in the chair.—The following papers were read :—

n the action of chlorine, bromine, &c., on isodinapthyl, by
W. Smith.—Dr. Armstrong then read four communicalions
from the laboratory of the London Inmstitution, No. XIII. On
coal-tar cresol and some derivatives of paracresol, by II. 15, Arm-
strong, and C. L. Field; No. NIV. On the action of the
chlorides of the acids of the sulphur scries on organic compounds,
by H. E. Armstrong and W. I1. Pike; No. XV. On ‘chloro,
bromo, and iodo-nitrophenolparasulphonic acids, by II. L,
Amstrong and F. D, Brown; and No. XVI. Note on the
decom position of dichloronitrophenol by heat, by I1. I, Arm.
strong and F. 1. Brown.—The sixth paper was by Mr. Iv.
Neison, On the Froducts of the decomposition of castor oil,
No. II1. On decomposition by excess of alkaline hydrate, n
which he has succceded in clucidating the conflicting statements
+f different chemists on this subject.—On hydrogen persulphide,

by Dr. W, Ramsay.~~Slll)cmm-, by Dr. C. Schorlemmer
Mr. R, S. Dale.—On the action of nitrosyl chloride on
organic bodies. Tart I.—()p phenol, by Dr.\WV A, Tilden
—An apparatus for determining  the moisture and carhonic
anhydride in the atmosphere ; A method for determining ozone
in the presence of chlorine and nitric oxide ; and On the cons;.
tution of urca, by Dr, D, Tommasi,—On the restitution of
burnt steel, by Mr. S, L., Davies.—On the action of earth on

organic nitrogen, by Mr. Il. C. Stanford.—Aniline and its
homologucs in coal-tar oils, by Mr. W. Smith.

Zoological Society, June 16.—Dr. A, Giinther, vice-
president, in the chair.—An extract was read from a letter
received from Dr. A, I, Meyer, concerning two birds (Rectes
bennetts and Campephaga wurulenta) lately described in the
Society’s  Proceedings by Mr. Sclater,.—A letter was read
from Mr. William Summerhaycs, relating to certain species of
Curassows found in Venezuela, — Dy, J. Murie read a paper on
the nature of the sacs vomited by the Hornbills, which he stated,
in confirmation of Prof. Flower's account of these objects, to
consist of the epithelial lining of the stomach.—Mr. V. Saville
Kent, F.L.S., communicated a second paper upon the gigantic
cephalopods recently encountered off Newfoundland. =~ From
further information received, Mr. Sayille Kent apprehended that
it would be necessary to refer the two individuals preserved in
St. John’s Museum to the genus Ommatostrephes, thus avoiding
the institution of a new genus for their reception, as proposed in
his former paper.—Mr. A, 1I. Garrod read a paper on the
““showing off” of the Australian Bustard (Eupodotis australis)
and pointed out the peculiar structures by which this ¢ showing
off” was accomplished.—A communication was read from
Dr. F. Stolicza, containing a description of the /s polii
of Blyth, of which he had lately obtained specimens in
Yarkand. —Mr. R. B. Sharpe read a paper on a new genus
and species of Passerine birds from the West Indies, which he
proposed to name Planicomanes iora, —A communication wrs
read from the Rev, O. D. Cambridge, containing descriptions of
some new species of Spiders of the genus Zrigone from Norih
America.—Dr. Giinther read a paper describing some new
species of reptiles from the Camaroon Mountains, West Africa,
Amongst these were two new species of Chameleon, and a new
snake of the family of Lycodontid, proposed to be called
Bothrolycus ater.  One of these Chameleons was referred to a
new subgenus (Rkampholeon), being remarkatle for itsabbreviated
tail and the development of a denticle at the inner base of each
claw.—Mr. Sclater read a paper containing a description of three
new species of the genus Sysza//axis from M, Jelski’s collections
in Central Peru, which he proposed to call .S Ludibunde,
S. graminicola, and S. virgata,—Messrs, H. P, Blackmore and
E. R. Alston communicated a joint paper on the ‘ Arvicolidce
which have hitherto been found in a fossil state.— Prof. Newton
read an account of a living Dodo shipped for England in the year
1628, extracted from letters in the possession of Dr. J. I,
Wilmot, of Tunbridge Wells.—Mr. J. E. Iarting read a paper
on the common Lapwing of Chili, which he proyoscd to separate
from Vanellus cayancnsis, under the name 17 occilintalic,—A
second paper read by Mr. Harting contained an account of the
eggs of some new or little-known Limicolee.—A communication
was read from Mr, R. Swinhoe containing an account of a new
Cervine form discovered in the mountains near Ningpo, China,
by Mr. A. Michie, and proposed to be called 7or%otragus
michianus.—Dr. J. Murie read a paper on the structure ol the
skeleton of Fregilupus zarius, based on a specimen in the Museum
of Cambridge.

Meteorological Society, June 17.—Dr, 1. J. Mann, poc-
sident, in the chair.—On the connection between colliery oxpics
sions and weather in the year 1872, by Robert 11, Seott, FORLS,
and W Galloway, Inspector of Mines,  'The paper iz in cone
tinuation of those by the same authors read betore the Roval
Socicty in 1872, and before the Meteorological Socicty in [N
which contained the results for the four preceding yeus,  I'le
number of fatal explosions which occurred during the vear was
70, causing the loss of 163 lives.  Three of thee Killed cach o
them more than ten men, being the same as the avaiage nudbo
of serious explosions for the last twenty years. “The nuncher o
non-fatal explosions was 22, \ comparison of the date - ob all
recorded explosions with the curves of the baromcier and ther-
mometer kept at Stonyhw -t for the Mete tological Oftlice, o5
shown on a diagram, leal to the following 1esuas ; 3N pereent,
of the explosions are due o dunges of pressure, 17 poreent, to
great heat of the weather, while 25 per cent, are not attriibuted

and
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by the authors (o meteor loglcal.agcmzics. These propo.dions
are nearly the same as those which have come out from the dis-
cussions of similar facts for previous yeers, The paper next
deals with an objection which has been raised to the reasoning
in its predecessors, vize that itis not fair to take the meteoro-
logical reconds for Smnylm'rst as a test of the atmospherical
Lhenomena in a coalfichd situated at some distance from the
poservatory. ‘The authors show, by taking an instance of a baro-
metrical depression, whose centre passed over Stonyharst, and
which was accompaniel by an explosion in South Wales, that
such an objection as that cited could never have originated with
anyone accustomed Lo deal with daily weather charts. The
next question discussed was the allgged greater prevalence of
ceplosions with certiin winds ; and it was shown by the most
reliable data for our climate that the ordinary changes of pressure
and temperature in the windrose were hardly sufficient to account
for the explosions which are found to accompany the swdiden
changes of weather, The paper proceeds with a discussion of a
diagram exhibiting the continuous curve of barometrical pressure
from Glasgow Observatory for the last nine months of 1873, and
a curve showing the prevalence of fire-damp in the mines of the
West of Scotland district for the period. These latter returns
have been furnished by Mr. Galloway from the cntries in the
books ordered to be kept at each mine by the Coal Mine Regu-
lation Act, 1872. The books ef thirty-five mines about Glasgow
have been used for the comparison. The two curves show a very
remarkable accordance in their course, though that of fire-damp
exhibits some striking irregualarities, owing probuably to the ract of
the men having been slow o learn the new duties required of
them by the Act. It may be expected that these irregularities
will disappear in future years. The result places it beyond the
possibility of a doubt that the escape of fire-damp is related
ainly to the conditions of atmospherical pressure, and that a
careful watch over the batometer is, above all, necessary in each
colliery, though one such record would saffice for several
adjacent mines. The paper gives some instances of ex-
plosions which might all have been prevented by proper
ventilation and by the use of safety-lamps, and states how
pressing the need is that safety-lamps only should be uzed
in all places where fire-damp may accumulate, whenever the
atmosphere is in a disturbed condition, as shown by the record
of the birometer and thermometer. The authors conclude by
stating their coaviciion that it is not too much to ask those
charged with the responsibility of the safety of miners’ lives to
leara the first principles of the laws of diffusion and intermixture
of gases, and to familiarise themselves with the usz of the
barometer and thermomecter, 50 2s to kaow when it behoves
them to take extra precautions in t"e minagement of their mines.
—Solar radiation, 1359 -74, by Rev. F. W. Stow.—The diuraal
inequalities of the buro ucter and thermomerer, as illustrated by
the synchronous obscrvations made during May 1872 at the
sumnit and base of Mouant Washington, New IHimpshire, at the
respective heights of 2,615 {t. and 6,283 ft. above the sea-level,
by W W  Rundell.  The hourly mean differences of pres-
sure and temperature at these stations and at Portland, Maine,
the nearest U.S, station to Mount Washington, are discussed
ancl their most probable cocfiicients are determined, also the
tines at which their maxima and minima occur.—On the diurnal
variation of the baromecter at Zi-Ka-\Wei, anl mean atmospheric
pressure an i temperature at Shanghai, by Rev. A, M. Colombel.
-—Weather report for 1873 at Woosung, China, by C. D.
Braysher.—Notes rezardins a remarkable hailstorm at Pieter-
maritzburg, Natal, on April 17, 1874, by Reve J. D, La
Touche.

Royal A-xtronomical Society, June 12.—Prof. Adams,
presidenty in the chair, v cer by Mr. Stone, the Government
wstronotaer at the Cape of Goo 1 Hope, was read, deseribing his
ohvervations of the cclipse of April 10 made near Kliptontein,
in South Afiica, of whish an account has been given in
Narere (vol' xo poogg). My, Bidder described a micro-
incter which he had coanived for measuring the  position
of very faint otms, Ghe ts of the wires, which cin be
rondered dimmer or buighter ar the discretion of the obe.
server, are pucjectad into the tield of view by means of reflect-
ing prisms 3 oand duplieians can be wsed, catting out the light
ol the wies trom any purtion of the field. M. @’ Albadic was
called upon to pive some aceount of the French preparations for
the transit of Venus, The Prench Govanment will occupy five
sttt an bwill madee use of the Daguenicotype in preterence t
the colloden preces, Then photesraphs will be taken i the
principal Drows o theic e ong o, and the imaee ol the san
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will thus Le only about 36 millimetres in diameter, "The trial
photographs are so sharp that they hope to be able to make use
of a magnilying power of 250 in measuring the photographs for
the purposes of reduction.—The President announced to the
Society that a petition was about to be presented to the Dean of
Westminster, praying him to admit of the erection of some
memorial to Jeremiah IHorrox in Westminster Abbey, —It wey
announced that the next mecting of the Society would be held
in their new room in Burlington [Tousc,

PARIs

Academy of Sciences, Junc 15.—M. Bertrand in the
chair. —T'he following papers were read : ~Solar theories ; reply
to some recent criticisms, Ly M, I'aye. The author meets gb.
jections raised by MM, Ledieu, Duponchel, and P, Secchi, in
former numbers of the Comptes Rendus.—On the heat evolved by
chemical reactions in the different states of bodies, by M., Ber.
thelot. The author considered the heat developed in the gaseous
liquid, and solidl states.—Qbservations on the communicatio;l
relating to Phylloxera made by M. Lichtenstein during the sézne,
of June 8,—A note by M. Blanchard, in which the author highly
eulogises the expzriments of Lichtenstein.—Researches on the
electrolysis of the alkaline carbonates and bicarbonates, by MM,
P A. Favre and F. Roche. This is a thermo-chemical research
undertaken with a view of throwing light on the constitution of
these bodies.—On the phenomena of static induction produced
by means of Rhumkorff’s coil ; a note by M. E. Bichat. The
author finds that static electricity, as from the Holtz ma-
chine, when passed through the secondary wire gives rise in
the primary wire to the development of a current possessing all
the properties of the voltaic current, and like this current appear-
ing to have only one direction.—M. J. M. Gaiugain presented a
note on magnetism.—On some properties of the systems of curves
(0. = 1,v = 1), by M. Fouret.—Generalisation of a theorem
comamunicated at the séence of June 1, by M. H. Darrande.— -
On oxyfluoboric acid, by M, A. Basarow. This acid is stated to
be produced when boric fluoride is passed into water, and the
assigned formula is BO,H, 3HF. The present research tends to
prove that no such body exists, the composition formerly deter-
mined by analysis being a result of chance.—On thz absorption
of ammonia from the air by vegetables, by M. T. Schlcesing.
The author has been growing two tobacco plants uader precisely
the same conditions, except that one plant was freely supplied
with ammonia, while the other was exciudel from this gas.
Analyses prove that the plant supplied with ammoaia is much
richer in nitrozenesus compounds than the other.—Research on
the oxygen dissolved in the water of artesian wells, by M. A.
Gérardin.  The author conciudes that oxygen is never foand in
subterranean waters if these are kept out of contact with the air,
—On a case of lead-poisoning, by MM. G. Bergeroa, and
L. 'Hote.—On creatine, by M. R. Engel. The author has
studied the reactions of this substance.—Ancesthesia by intra-
venous injection of chloral after the method of Prof, Ore ; re-
moval of a cancer from the rectum, by MM. Deneffe and Van
Wetter.—On the geology of the regions comprised between
Tangiers, El-Araich et Meknés (Morocco), by M. Bleicher
The author has recognised the following formations—recent,
terliary, cretaceous, and jurassic. —Oa the character of the littoral
zone in the English Chanael, the ocean, and the Mediterraneas,
by M. P. Fischer.
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