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'1 hroughout this paper the density of the water is given as 
reduced to rs'·s6 C. (6o' F.). It is sp,·cific gnwity at r5'·56 
referred to pure water at 4' C, as unity. 

The water-sampling stations and the principal contour lines of 
depth are shown in the chart of the Firth of Forth (Fig. r). 

-------------------------
THE PEARL FJSHERIES OF TAHITI 

A RECENT issue of the ]'ourna! O!ficid contains a lengthy 
report by M. Bouchon-Brandely, Secretary of the College 

of France, who was sent by the Ministry of Marine and the 
Colonies on a mission to Tahiti to sturly questions relating to 
oyster-culture there. The principal product of what M. 
Brandely, with "the summer isles of Eden" fresh in his mind, 
calls " notre. bd!e et si poetique colonie de Tai'ti," is mother-of
pearl. Ail1ts trade is clue solely to this article, which for a 
century has regularly attracted vessels to the islands which com
pose the archipelagoes of Tuamotu, Gambier, and Tubuai. 
The mother of-pearl which is employed in industry, and espe
cially in French industry, is furnished by various kinds of shells, 
the most estimated, variegated, and beautiful of which are those 
of the pen! oyster. There are two kinds of pearl oysters
one, known under the name of pintadine (JI[e!eagrina margaret
ifera), is found in China, India, the Red Sea, the Comoro 
islands, North-Eastern Australia, the Gulf of Mexico, and 
especially in the Tuamotu and Gambier archipelagoes; the 
other, more commonly called the pearl oyster (Meleagrina radi
ata), comes from India, the China seas, the Antilles, the Red 
Sea, and Northern Australia. The shell of the former is harder, 
more tinted, more transparent, and reaches greater dimensions 
than the latter. Some have been found which have measured 
thirty centimetres in diameter and weighed more than ten kilo
grammcs, while the llfdea,grina radiata rarely exceeds ten centi
metres at_the most, and never weighs as much as I 50 grammes. 
Doth vaneties supply pearls, those of one kind being at one 
time more favoured, at another time those of the other. This 
depends on fashion ; but, on the whole, those found in the great 
pintadine are more beautiful, and the colour more transparent, 
than those of its congener. The amount of the trade from Tahiti 
in pearls cannot be stated with accuracy, as there is much clan· 
deotine traffic, but M. Brandely puts it down approximately at 
Joo,ooo francs, England, Germany, and the United States being 
the ch!ef markets for the fine pearls. The great pintadine is 
found m great abundance in the Tuamotu and Gambier islands. 
The situation there is very favourable to them · in the clear and 
limpid waters of the lagoons they have full f;eedom for dcve
lopmer:t, and are undisturbed by storms. Mother-of-pearl is 
found Ill almost every one of the eighty islands which form the 
archipelagoes Tuamotu and Gaml>ier. These belong to France, 
havmg been annexed at the same time as Tahiti and Moorea, 
and have_ a population of about 5000 people, all belonging to 
the Maon race. M. Brandely gives an interesting description 
of these little-known i,lands and people. The latter appear to 
hover always on the brink of starvation, as the islands, which are 
composed mainly of coral-sand, produce hardly anything of a vege
table nature. While the neighbouring Society islanders have every
thing without labour and in abundance, the unfortunate inhabitant 
of Tuamotu is forced to support existence with cocoa-nuts, almost 
the only fruit-trees which will grow on the sanely beach with 
fish and shell-fish which are poisonous for several months 'of the 

and often they have to k!ll their dogs for want of other 
am mal food. There are no bll'cls, except the usual sea-birds ; 
no quadrupeds, except those brought: by man ; no food resources 
necessary to European life, except what is brought by ships, 

the people are gentle and hospitable, they practise 
canrubahsm, and M. Brandely suggests that it is pitiless hunger 
alone which has driven them into this horrible custom. These 
miserable people are the chief pearl-divers of the Pacific ; in
deed it is their only industry, and women and even children 

part in it, There is at Anaa, says the w.riter, a woman who 
Will go down twenty-five fathoms, and remam under water for 
three minutes. Nor was she an exception. The dangers of 
the worlc are great, for the depths of !he lagoons arc infested by 
sharks, against which the divers, being unable to escape, are 
forcer! to wage battle, in which life is the stake. No yeo.r 
passes without some disaster from sharks, and when one 
happens all the divers are seized with terror, and the fishing is 
stopped for a time. But gradually the imperious wants of life 
drive them back to the sea again, for is the cur
rent coin of the Tuamotu. With it he buys the rags which 

cover him, the little bread and flour which complete his food, 
and alcohol, "that fatal present of civilisation," for which he 
exhibits a pronounced passion. Twenty or thirty years ago the 
trade in mother-of-pearl in the Tuamotu archipelago was very 
profitable for those engaged in it. For a valueless piece of 
cloth, a few handfuls of flour, or some rum, the trader got half 
a ton of mother-of-pearl worth one or two thousand francs, or 
even fine pearls of which the natives did not know the value. 
The archipelagoes were frequented by vessels of all nationalities ; 
mother-of-pearl abundant, and pearls were less rare than 
they arc no_w.- The number of trading-ships increased; there 
was competitiOn amongst them, and consequently a higher price 
to the natives, who fished to meet the new demand with im
provident ardour. The consequence is that the lagoons are less 
productive, and that even the most fertile give manifest signs of 
exhaustwn. The prospect of having the inhabitants of Tuamotu 
thrown on its hands in a state of helpless destitution, as well as of the 

of the principal article of the trade of Tahiti, and an 
1mp'.'rt_ant s_ource of revenue to the colony, alarmed the Colonial 
adm1mstratwn, and the Ministry of Marine and the Colonies in 
Paris. Accordingly, M. Brand ely was selected to study the whole 
subject on the spoL The points to which he was instructed to 
direct especial attention were these : (I) The actual state of the 
lagoons which produce oysters ; are they beginning to be im· 
poverished, a_nd if so what is the cause, and what the remedy? 
(z) 'Would 1t be possible to create at Tuamotu, Gambier 
Tahiti, and Moorea, for the cultivation of mother-of-pearl, 
mdustry analogous to that existing in France for edible oysters? 
\Vould it be possible by this means to supply the natives of 
Tuamotu with continuous, fixed, remunerative labour which 
would render them independent, and remove them from the 
shameless of the trader?? Could they not be spared 
the and dangers resultmg from the continued practice 
of d1v1_ng, and be to fixed sedentary modes of life, 
by wluch they m1ght be raised gradually in the social scale? 
(3) the pearl fishing in the archipelagoes be regulated, 
and, 1f so, what should be the bases of such regulations? It was 
on the mixed economical and philanthropic mission here incli

NL Branclely went to in February last. 
I he stat1st1cs chd not show any declme m the production of 
mother-of-pearl, but a careful study on the spot showed that this 
was due to the great amount of the clandestine traffic, and that 
the bgoons were growing less productive day by day, that 
beautiful mother-of-pearl was becoming rarer, and in order 
now a-days to get oysters of a marketable size, the divers are 
forced to go to ever greater depths. M. Brandely recommends 
prompt and vigorous measures be taken at once, as the lagoons 
of Tuamotu will soon be ruined for ever. The partial steps 
alrc_ady_ adopted been useless. The total prohibition of 
?shmg Ill some of the 1slands for several years has failed, because 
It has been found that the pintadine is hermaphrodite, and not, 
as formerly was believed, unisexual. The cause of the im
poverishment of the lagoons is excessive fishing, and nothing else. 
He thinks that it is possible to create in Tuamotu Gambier 
Tahiti, and Moorea a rational and methodical of 
m'.'ther-of-pearl oysters, analogous to that existing with regard to 
ed1ble oysters on the French coasts, and to constitute for the 
profit of the .colony an industrial monopoly which no other 
country can d1spute, for nowhere else can such favourable cor.
ditions be met with, 

SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, March z6.-" On the Peculiar R'h"viour of 
Glow Lamps when raised to High Incandescence." By W. H. 
Preece, F.R.S. 
. The experiments described had for their object the investiga

tiOn of a phenome<.on observed by Mr. Edison, who brought it 
to the author's notice last autumn. Between the limbs of an 
incandescent filament of a glow-lamp a thin, narrow pbtinum 
plate being fixc<l with an independent wire connection, and a 
sensitive galvanometer being placed in circuit between the fila
ment and the platinum, a derived current is observed to pa" 
through the galvanometer and through the rarefied space at the 
bottom of the limb when the main current is increased to a 
certain strength and the filament reaches a certain degree of 
incandescence, the strength of the derived current increasing 
with the increased brilliancy of the glowing filament. In the 
author's investigations Mr, Edison had made other lamps, in 
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which the centre comlucting plate was of copper, iron, and 
cctrbon respectively; but the geneml effects were practically the 
same as when platinum was used. The currents (from Faure
Sellon-Volckmar rclls) were increased gradually, the effects of 
each increase being carefully noted. The nature and resistance 
of the rarified spctcc in the shnnt-circuit hctrl to be ascertained. 
Certain increments in the current were followed by a diffused 
blue effect in the globe, more or less intense, accompanie<l in 
each instance by a marked fall in the resistance of the shnnt-
J)Ointing to an intimate connection between the two phenomena. 
The strength of the shunt-current when the faint blue tinge ap
peared was: with carbon, 3"42; with iron, 3"85; and with cop
per, 3"80 milliamperes, No perceptible difference in the results 
was ob,ervable with lamps in which the centre plate was a fine 
wire or a very l1road stn·face, nor when the plates were doubled. 
That the effect was due primarily to the "Crooke's bombard
ment," or the projection of molecules in right lines from the 
carbon filament on to the metal plate was confirmed by the 
following experiments :-Lamps were constructed varying the 
position of the plate. In one the plate, was fixed at the end of 
a tube having a portion of the filament exposed to the plate; in 
this case, with an E. M. F. of 108 volts in the main circuit, the 
blue effect entered the tnbe. ln another lamp the tube was so 
constructed that no portion of the filament was opposed by right 
lines to the metal plate ; with I 12 volts the blue in the globe 
became vet-y marked; with 120 volts the bulb was hot, the tube 
cool. Another lamp was constructed with three branches at 
right angles to each other, and each metal plate taken in suc
cession ; no result was obtained, no current being evident in 
either section. All the experiments went to show that, when 
once the blue effect appeared, destruction was only a '}UCstion of 
time. Hence this hluc effect is an indication of the advent of 
disintegration, and a very useful warning of danger ahead. 
vVhcnever the incandescence of the filament is raised beyond a 
certain limit, the interior of the glass envelope is blackened by 
a layer of carbon which has been deposited by a Crooke's bom
bardment effect. 

It w"s evident from the observations that the Edison effect is 
cine to the formation of an arc between the carbon filament and 
the metal plate fixed in the vacuous bulh, and that this arc i-; 
due to the projection of the carbon particle in right lines across 
the vacuous space. Its presence is detrimental to the life of the 
lamp, and a' its appearance is contemporaneous with the blue 
effect, the latter is a warning of l he approach of a critical point 
and a sure imlication that the E.M.F. is dangeronsly high. It 
is also clear thai, as the Edison efftect is only evident when we 
are "among the breakers," it i-; not available for practically 
regulating the conditiom "f electric light currents as its ingenious 
discoverer origiually proposed. 

Mathematical Society, April 2.-J. W. L. Glaisher, 
F.R.S., President, in the chair.-Dr. R. Stawell Ball, F.R.S., 
Astronomer Royal, Ireland, and Baboo Rasu, of Bhowanipore, 
were elected Members. -The following communi cat ions were 
mctcle :--New relations between bipartite function> and deter
minants, with a proof of Cayley's theorem in matrices, by Dr. 
T. M nir.-On eliminants, and asoociated roots, by E. B. Elliott. 
-On five properties of certain solutions of a clifferential equation 
of the second order, by Dr. Routh, F. R. S.-On the argn
ments of points on a surface, by R. A. Roberts.-On congruences 
of the third order and class, by Dr, Hirst, F. K S. 

Geological S<1ciety, March II.-Prof. T. G. Bonney, 
ll.Sc., T.L.D., F.R.S., President, in the chair.--\Villiam 
J ,ester ,ltld Thoma,; Stewart were elected Fellows of the Society. 
-The flllluwing conununications ·were read granitic and 
schisio5e mcks of Douegal and some other parts of Irclanrl, by C. 
Ccrllaway, lLSc., F. G. S. The author first recall eel attention 
tu the current theories on the nature of the Donegal granitic 
rock, one which describer! it "' a highly metamorphosed portion 
of a sedimentary series, another which regarded it as a mass of 
Laurentian gneiss. T n his view, however, it was o. true igneotlS 
granite, posterior in age lo the associatecl schists. In six dis
tricts examined it was intrusive and sent out veins. The apparent 
intcrstratifico_tion with be<lded rocks was explained as a series of 
comparatively regular intrusions. Where the granite was seen 
in contact with limestone, the latter contained garnets and other 
accessory minerals. No gradation could be discovered between 
the granite and any other rock, the junctions (even in the case 
of small fragments of schiot immersed in granite) being well 
marked. The granite was distinctly foliated. In some localities 

there was mcreiy a linear arrangement of the mica; but ncar 
the western margin of the granite promontory there was a 
striping of light o.nd dark bands, the colonr of the latter being 
clue to the abundance of black mica. The gneissic structure was 
attributed to lateral pressure, the existence of which in the 
m;sociated strata was seen in the conversion of grils into schi st-likc 
rocks, in the production of cleavage in beds of coarse materials, 
in the crushed condition of some masses, in the overthrow of 
folds, and in the production of planes of thrust. The direction 
of the pressure was perpendicular to the planes of foliation in 
the granite. The schistose rocks of the region were divided into 
two groups. The Loush Fuyle series con>istccl of 
quartzose grits with a mineralised matrix, slaty-looking schists, 
fine-grained satiny schists, black phyllites, and crystalline lime
;;toncs and dolomites. The semicrystal!ine concl itinn of most of 
these rocks was characteristic. This series was well seen at London
derry aml on Lough Foyle, and formed a broad band striking to 
the south-west. These rocb were compared with similar types in 
the Hill of Howth (north of Dublin), near Aughrim (Co. Wic],. 
low), and south of Wexforrl. The Leinster semicrystailine 
masses were quite unlike the \Vicklow Cambrians, and bore a 
strong resemblance to the slaty series of Anglesey. They were 
lithologically intermediate between •·the Donegal and Anglesey 
groups, and from a comparison of all these areas the author re
fen·ecl the Lough Foyle series, with some confidence, to the 
Pehidian system. The of the Lough Foyle rock> 
into the Grampian region was well known, ancl Ireland thus 
served to connect some parts of the Scottish highlands with 
South Britain. The anthor was not prepared to correlate this 
Donegal series with any American group, but the lithological 
affinities were rather with the Taconian that with the Huronian. 
The Kilmacrenan series, in which the granite is intrusive, wa-; 
described as crystalline, and older than the Lough Foyle f,>"!"Oup. 
It was mctinly made up of micaceous, quartzose, homblendic, 
and hydromagnesian schists, (jUartzites, and crystalline lime
stones. There were no indications in these rocks of a meta
morphism progressive in the direction of the granite. This series 
wa.s lithologically similar to the Montalban system. Fifty-five 
microsco;oic slides of Donegal and Leinsler rocks harl been 
examiner! by Prof. Bonney, whose observations confirmcrl those 
of the author both as regards the nature aml relatiom of the 
granite and the general charo.cters and state of crystallisation of 
the two schistose groups. --On hollow spherulites and their 
occurrence in ancient British lavas, by Grenville A. J. Cole, 
F.G.S. 

EDINBURGH 

Royal Society, March 2.-Rohert Grey, Vice-Prcsiclcnt, in 
the the request of the Society's Council, Dr, A. 
Geikie, Director-General of the Geological Survey, gave an 
address on the recent progress of the Survey. He inclicatcr! 
what wonld be the future work of the Survey. 

March 16.- -Thomas Stevenson, M. I. C. E., President, in the 
chair.-Prof. Tait called attention to anticipations of the kinetic 
theory, and of synchronism, which occur in a tract, "De 
Potenti(t Restitutiva," published by Hooke in 1678.- Prof. 
Crttm Drown read a paper on the hexag(mal system in crystallo
graphy. The forms of the uniaxial systems may be regarded a'; 
derived from forms or parts of forms or combinations of the 
regular system by uniform expansion or contro.ction in a direc
tion parallel to the axis of the uniaxial system, i.e. normal to a 
face of the cube for the tetragonal, and normal to a face of the 
octahedron for l he hexagonal system. Faces, therefore, which 
arc, in the regular form or combination, al right angles to or 
parallel to such axis, retain their• relative angular· po-;ition nn
change<l in the uniaxial form or combination, and can he 
represented by means of indices referring to the rectangular axes 
of the <·egular ;ystern, whatever be the amount of the deforma
tion (expansion or contraction). These face> are prism faces, 
parallel to the axis, and basal faces at right angles to it. All 
other faces have their angular position affected by the deforma
tion. The>e other faces are pyramid faces. :Each pyramid face 
lies between, aml in the same zone with, a prism face aml a basal 
face. It may, therefore, be represented by the symbol 

as + I_ b t, where sand tare the symbols of the prism face 
p 

and the basal face respectively, a and bare small whole numbers, 
and p is the ratio of the length of a line parallel to the axis after, 

to the length of the line before deformation. We may = n, 
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when this becomes, for the tetragonal system (,iko) + 1 
JJ (ooi), 

p 

which is ( h k ; ) the Miller symbGl for a pyramid [Qce in 

this system, with the ratio of the parameter of z to the1t of x or y, 

expressed by p. In the hex:1gonal system the symbol s + _! 1t t 
p 

takes the form (lzkl) + 1t (III), where It+ k + l = o. 'Yc 
p 

may leave p understood, as it is constant for the same substance 
and same temperature, and write this in the contracted forms 

(h k l, n). This gives h + !!, k + !!, l + !!, as the coefllcients 
p p p 

of x, y, and z in the equation of the face referred to the rectan
gular axes of the regular system. These axes are, of course, not 
crystallographic axes of the hexagonal system, but some adYant
ages arise from their usc. They are rectangular, and therefore 
the ordinary formulae of solid geometry can be used; the symbol 
of the general form (!z k l, n), where h k and l are free to 
places and change sign together, and n changes sign independ
ently, gives a clear o\'ersight of all the faces of the holohedral 
form, and enables us to derive from the symbol the various 
kiuds ofhemihedry.-In a note on the effect of temperature on 
the compressibility of water, Prof, Tait showed that the mini
mum compressibility temperature of weter appears to rise with 
increase of pressure.-Dr. A. B. Griffiths' paper on chemico
physiological investigations on the cephalopod liYer and its 
identity as a true pancreas, was read by Mr. Uoyle. 

PARIS 

Academy of Sciences, March 30.-M. Bouley, President, 
in the chair.-Experiments connected with the phenomena 
occurring within the sphere of organic life during epileptic fils, 
by M. Vulpian. The effects of epileptic attacks artificially pro
dEced on the dog were found to agree substantially with those 
observed in human patients subject to ordinary affections of this 
class.-A reply to the remarks of M. Troost on the objections 
advanced against his experiments with the hydrate of chloral, 
by M. Friedel.-Provisional elements of Borrelly's new planet 
246, determined at Toulouse from observations taken at Mar
seilles and Berlin, by M. Andoyer.-Observations of the same 
planet made at the Paris Observatory (equatorial of the 'West 
Tower), by 1\1. G. Bigourdan.-Latitudinal distribution of the 
solar phenomena (spots, faculre, eruptions, and protuberances) 
observed during the year 1884, by M. P. Tacchini. From 
the observations here tabulated the author concludes that last 
year the phenomena were more numerous in the southern hemi
sphere of the sun, wl1ere protuberances occurred frequently even 
near the pole. The spots, facuhc, and eruptions were numerous, 
especially in a wide zone stretching north and south of the 
equator, whereas in preceding years a notable diminution 
had been observed close to the equator itself.-A geometrical 
presentation of the three constants relative to the great mirror M 
of'the sextant, by M. Gruey.-A method of measuring the double 
stars by means of the spectroscope, by M. Ch. V. Zenger.-On 
an apparatus intended to regulate the curvature of the surfaces 
and the refraction of lenses (four illustrations), by M. L. Laurent. 
This apparatus is described as a focometer of great precision, 
generally applicable to all curved surfaces, in ordinary cases 
,,hawing at a glance and without preparation the qualz'ty of any 
optical system.-Remarks on the actinometric observations made 
during the year 1884 at the ,Observatory of the Montpcllier 
School of Agriculture, by M. J\. Crova.---1-Ieat of combustion 
of the Ronchamp coal, by M. Scheurer-Kestner. -On the 
formation of the hydrocarbonate of magnesia (hydromagnesite), 
by 1\L R. Engel. In this paper the author gives the results of 
experiments made for the purpose of determining the causes of 
the formation of hydromagnesite in the precipitation of a soluble 
salt of magnesia by alkaline carbonates.-Expcriments on the 
reduction of mannite (C 6H 8(0Il) 6) by means of formic acid, by 
l\f. C. Friedel.-On the formation of the kreatines and kreatin
incs: a new kreatinine, a-ethylamidopropionocyamidine, by 1\I. 
E. Duvillier.-On the ;;imultancous contractions of antagonistic 
muscles, by M. Beaunis.-On the pelagic fauna of the Baltic 
Sea and Gulf of Finland, by MM. G. Pouchet and J. de Guerne. 
From specimens of crustaceans (Cyclops quadricornir, Daplt
ne!!a brac!tyura, Daphnia quadrangula, &c.) fished up last year 
in the Gulf of Finland, the authors conclude that the pelagic 
fauna of that slightly brackish sea resembles that of the great 
European lakes, while the central basin of the Baltic offers well-

marked transitional forms between fresh-water and marine ani
mals, -On the existence of limestone at Fusnlines in the Morvan 
geological area, by M. Stan. Meunier.-On some crystals of 
celestine (sulphate of strontian) discovered near Grauchet (Tarn), 
by M. A. Caraven-Cachin. 

BERLIN 

Physiological Society, February 27.-Prof. Busch laid 
before the Society two preparations illustrative of his in
vestigations into the laws of ossification. The one preparation 
was of the inferior maxilla of a dog, in which, when the 
animal was from three to four months old, two pairs of precisely 
similar grains of shot were inserted, as fixed marks, into holes 
bored by a gimlet of the same diameter. In order that such 
marks might be really fixed points from which the process of 
growth could be studied, it was necessary that the pieces of 
metal inserted into the osseous tissue should not project beyond 
the surface of the bone, nor, on the other hand, should they 
touch on other organs by the growth of which they would be 
liable to be displaced. In the inferior maxilla of a dog Prof. 
Busch had made four marks, two on each side, at distances of 
several centimetres, and then, with an exact pair of calipers, he 
measured the distances of the four grains of shot from each other. 
The wounds soon healed, the dog did not seem to suffer the least 
inconvenience, and after IIZ days was killed. The examination 
of the lower jaw now showed that of the four grains there were 
only three still remaining, the fourth not being discoverable. 
The two placed on one side of the lower jaw, in front and behind, 
showed exactly the same distance from each other as at the 
beginning of the experiment. The distance of one grain on one 
side from the corresponding grain on the other had on the other 
hand grown greater, while the length of the whole lower jaw 
from the posterior angle to the anterior end had throughout the 
period in question undergone an increase of about five centi
metres. From these results Prof. Busch inferred that the increase 
in length of the lower maxilla was not due to interstitial growth 
but to apposition. The second preparation had for its object to 
ascertair> facts regarding the growth of the epiphyses of the long 
bones whether it proceeded from the terminal line between epi
physis and diaphysis, from the epiphysal line, or from the 
articular cartilage. For this purpose steel pins, I centimetre 
long, were inserted into previously bored holes, one pin close 
under the epiphysal line of the tibia, a second in the epiphysis 
of the tibia, a third in the epiphysis of the femur, and a fourth 
close above the epiphysal line of the femur. The point of the 
gimlet was broken off during the operation, and served as a 
fifth mark. The question as to the mode by which the epiphyses 
grew was to be decided by the eventual change in the distance 
between mark 2 and mark 3· The experiment in this case 
likewise was carried out on a big dog of three months 
old, which was killed II9 days after the operation. The 
examination of the marks then showed that mark I was removed 
several centimetres lower down, lying horizontally under the 
periosteum. Mark 2 lay apparently unchanged at its original 
spot; mark 3 was shifted a large piece upwards, and lay hori
zontally under the periosteum of the diaphysis. As a result of the 
operation, therefore, instead of under the epiphysal line, it 
was inserted above that line into the diaphysis ; mark 4 
was not to be found; mark '5, the broken-off gimlet-point, 
lay far up on the posterior edge of the diaphysis. As to 
the growth of the epiphysis, the experiment had therefore no 
significance, seeing that mark 3 was not inserted into the epi
physis of the femur. It showed, however, indisputably that the 
diaphyses grow by apposition from the epiphysalline, and that 
in proportion as the parts retired from this line, they became 
from resorption thinner and slenderer, In the discussion on this 
communication, Prof. Wolff stated that he had performed a great 
number of experiments on the lower jaws of quite young rabbits, 
which, contrary to the results obtained by Prof. Busch, clearly 
demonstrated the interstitial growth of the bone in question. After 
he had quite concluded these experiments, he would lay the results 
before the Society.-Prof. Ehrlich made a communication on 
physiologically important results he had obtained from his 
investigations into the <susceptibility of the different tissues to 
colouring matters. If colouring solutions-in particular methylic 
blue-were injected into living animals and then, with the ut
most expedition, particular tissues were examined, interesting 
reactions of the living tissue under the colouring materials would 
be perceived, which, in spite of their rapid evanescence, revealed 
important facts which by other methods were in part wholly 
unascertainable, in part to be :ascertained only with diff1culty. 
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After the injection "[ mcthylic blue, Prof. Ehrlich found in the 
submuwth tissue of llte tongue very numerous fibres and fibrous 
reticub culonrcrl intensely Lluc which sent processe; to the epi
thelial forrnatiom, :mel it wo.s easy to determine that these fibres 
were the axi' cylinders of the sensory nerves. These blue-tinged 
axis cylinders were found very numerously in the guslatorycuplels, 
at the basis of which they formed a gnitc mtrrow reticula network, 
whence, then, single fibres ending in knoh proceed eel anteriorly to 
the ciliated cells. Network of blue fibres were found verycopionsly 
and closely in the cornea. The iris likewise showed blue plexuses, 
particularly on the anterior side ; on the posterior side only long 
cancellatccl reticula were observed. In the muscles, on the 
other hand, were [uund only detached blue fibres, the ending 
of which in the muscle fibre could not be established. The 
axis cylinders of the motory nerves were, according to this 
experiment, not coloured by mcthylic blue dming life; it was 
only the sensory nerves which reacted to the colouring matter. 
The vessels, artl·rics, anrl vcinr.; were surrounded by 
blue plexnseo. ll could not, however, be decided whether the 
blue fibres proceeded to the smooth muscle cell>. In the retinCJ. 
the nervous layer showed no blue colouring. ln tlu.; ganglion 
layer, on the other hanrl, cells richly ch:U"gecl with blue, ami 
having numerous branching processes, W('l'C found, which, too, 
were in communication with the processes of neighbouring cell>. 
In the mixed nerve stems ancl in the root;; of the nerves no 
blue fibres were founrl. The central ends, on the other hand, 
shower! a rlccirlcd methylic blue reaction, o.s did also the peri
pherical cnrls of the sensory nerves. In the brain blue fibres 
were fonnrl only hut were very abundant in the mcrlnlht 
oblongata, while they "ere wanting, again, in the spinal 
marrow, cnul from these results it appears that the colouring of 
living organs with mcthylic blne was a very important n:eans 
towards observing the endings of sensory nerves in them. It 
must, however, be borne in mine!, thCJ.t the examination had to 
be prosecuted very rapidly after the colonring proce", because, 
in living tissue, the colouring material got very quit:kly-in the 
course of a few minutes-lost by diftu-:ion, and the colon ring of 
the axis cylinders disappeared.-Dr. Het1da laid before the 
Society several preparations sent by Prof. Arlamkiewic,, of 
Cracau, and gave an explanation of them, After col.Juring with 
saffranine, Prof. Adamkiewicz found,' in transverse sections of 
nerve fibre3 and -cords of the spinal marrow within ScC:twcmn's 
sheaths, yellow to brown colomed crescents, which were sec
tions of peculiar fu,iform cells, and in the opinion of Prof. 
Adamkicwicz represented hitherto unknown parietal cells, lying 
within the nerve fibres, distinguished J.y their saffraninc reaction. 

Meteorological Society, Mar .h 3.-Dr. Hellmann spoke 
on the rainfall of Germany. Afte1 a short reference to 
tl1e min-maps of Germany, hitherto published, which had 
been in some Llegree prepared from insufficient material and 
according to n1cthncls, he set forth the points of view 
which hacl determined tlH' arrangement of sixty new rain
stations. By grouping and comparing the new annual 
tiono..; vvith those of nci:;,hhouring stations, which ranged over a 
long o..;eries of years, he now in a position tn draw a nnmhcr 
of important conclusions. He was able to esrai>1ish, for cx
;vnple, that the eastern p:u·t of North Gcrmauy, and, in par
ticular, the right lxtnk of the Oller, was not, as had hitherto 
been supposed, a dry district, at least not over its whole area, 
seeing that there were several station;; within that section show
ing moderate amounts of rain. It was further ascertained that 
the views formerly prevalent respecting the rainfall in moun· 
tainous regions were not correct, each mountain chain not having 

considered separately when inductions were made from the 
data hitherto accumnlatc,], in which other cs:sential factors came to 
be mixer! 11 p with thal of the elevation and vitiated the re"tlt. 
In regard to the yearly distribution uf rain, Dr. Hellmann's 
investigations that 1 he gTcat North German plain was 
cn1braced \\·ithin the reg;ion uf the snmn1cr rains; that the 
curve of rain-quantity and rain-frequency sank from January to 
April, reaching its minimum in that period, whence it rapidly 
rose to its maximum, which was attained in the summer months, 
and then sank slowly to its winter values. The maximum of 
rainfall in the furthest east occurred in June; immediately 
to the west in July ; still more to the west in August ; 
in Sleswick, ltter still ; and in Heligoland, not till November. 
A closer examination of the rain-curve in North Germany 
showed that it consisted of two maxima, with a depression of 
greater dryness occurring in July. A similar double maximum 
was likewise found in South Gc•·many and in N orlh-West 

Germany. The first and greater rain maximum occurred with the 
recurrence of co](] in J nne, and, altogether, the curve of 
temperatnrc in North Germany showed a perfectly correspond
ing, inverse cuursc with that of lhc min-curve. The moun
tains of Germany-the Sudetic Mountains, the Taunns, the 
HCJ.rz, the Thuringian Forc:,t-which were all separately investi
g:ltecl in respect. of their rainfall-showed an inverse course in 
t lte yearly rain-curve as cornp:ucd with that of the plain. ln the 

the rnaxirnnrn or rainfall occurred in winter, whence 
the curve sank in >pring, then rose to a srmdl secondary maxi
mum in summer, sank thereafter, and finally rose to its 
year's maximum in winter. In re>pect of the absolute rain 
maxima the observations hitherto mccde showed that for Ger
many the month's maximum amounted to about 9'45 inches, and 
that the greatest daily rainfall amounted for the plain tu about 
5'91 inches, and for the mountains to from 7·88 to 9'45 inches. 
The greatest h mrly rainfall hitherto observed was 2 '90 inches. 
Dr. Hellmann exhibited a sclf-rcgis:tering rain-gauge by 
IInttingu-, and expblncrl Its constntction.----J)r. ICrenbcr de-· 
scribed an ascent uf the Schncekoppe made by him on January 
3 and tl-, rxxs_, anrl cd sotne llletcorological 
tinns hy hin1 on tl1:-tl Onlhc height of the ridge 
J1c hacl dear sunshine u\·er hearl, while the mountains under him 
lay enveloper! in fog, the contour nf which he was tim' in a 
position to o!J'5erve. In the Ricsengrund, intu which the sun 
shone clearly, he saw a huge pillar of fo);, the upper end 
of which was curved into a whirling shape, rescm!>ling the 
column of smoke in an ascending air-current, as described in 
Herr Vettin's experiment (z1ide NATURE, vol. xxxi. p. 284). 
On the Schneekoppe he saw the brown-red ring around 
the sun in a slate of remarkai>k completeness. About 10" 

around the sun W>lS a hrillianily white space, which passer] 
through yello'' and yellow· brown into the copper-coloured ring, 
61 o hrnml. At the point where it touched the horizon the two 
li1nbs ;..,howed different tints. Befo.-e sunrise the moon 
densely .-..urro.Jndccl hy a violel halo, which exlenrled to about as 
far as rS;::. from lhc m·Jcm, and gradmdly passed inlo the 
Lluc sky. The observer stationed on the Schneekuppe related 
tha.L he likewise had oClen, for now nearly a year, seen the 
viull'l halo around the Inoon, it was lo be stated that, 
like all other exposer! ultjects, the telegraph pules were covered 
with immense ma>ses of hoar-fi·ost, so that they showccl a 
diameter rc:tching to 1 m., and the rain-ganges were also so 
heavily covered with the hoar-frost as to be practically useleS'. 
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