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over those in the first, those in the eighth over those in the 
second, and so on (Figs. 5 and 5a). 

When we inquire whether the symmetrical arrangements just 
traced are in harmony with the facts respecting compounds of 
two kind; of atoms in the proportions 1 : 2, we find some very 
important evidence. 

Thus water, H 20, crystallises in six·sided prisms or in rhombo­
hedra ; forms both of which are compatible with one or other 
of the above symmetrical arrangements. 

And the following most interesting concurrence of facts indi­
cates that the symmetrical arrangements in the fourth kind of 
symmetry above described (see Figs. 5 and 5a) are those of 
the atoms of quartz. 

(a) Quartz consists of oxygen two atoms, silicon one atom; 
just the proportions in these arrangements. 

(b) lt has the property of circular polarisation, from which it 
has been proved that its molecules must have a spiral arrange­
ment, and, since some crystals have the property of rotating in 
one direction, some in the opposite, that this spiral arrangement 
is right-handed in some crystals, left-handed in others. 

(c) It crystallises in six-sided prisms terminated by six·sided 
pyramids, a form derivable, as we have seen, from the arrange­
ments before us. 

As to this Jast point, just a word of explanation why we must 
not look for the angles exhil:ited by our model arrangements to 
be identical with the angles made by the pyramid faces in quartz. 

It is a matter of common observation that the process of 
crystallisation is generally associated with change of bulk, 
and if we suppose this change to arise from expansion, 
or contraction, generally expansion of the different kinds of 
atoms, and that these different kinds have dijfirent degrees 
of expansion, we see that a mass symmetrically arranged 
in the manner supposed will in crystallising expand or contract 
more in some directions I ban in other>, and while we should bok 
for a similar change in the direction of each the thrte trans­
verse subordinate axes of the cry,tal, we should look for a 
different challge in the direction of the principal axis. And 
thus, supposing the mass when liquid immediately before it 
began to crystallise to have had the iuternal symmetry which has 
been depicted, it is evident that the unt qual chan e of dimension 
in different directions might suffice to bring about such an incli · 
nation of the faces of the terminal pyramids to the sides of the 
prism as is actually found to exist. 

In support of this explanation we have the fact that crystals 
not of the regular system have been found to expand unequally 
in different directions when •ubjected to heat. 

Further evidence in support of the theories here submitted is 
found in the fact tbat, with scarcely any exception, the com­
pounds we are now considering do not crystallise in the regular 
or cubic system. 1 WILLIAM BARLOW 

(To be continued.) 

THE HELVETIC SOCIETY OF NATURAL 
SCIENCES 

THE sixty-sixth eession of this Society was held early in the 
month of August of the pre£ent year in the city of Zurich. 

The proceedings cf the various Mathematical, Physical, Chemi­
cal, Zoological, Botanical, and Medical Departments are some­
what fully reporttd in the Archives des .':Jcimces Physiques d 
Nuturd!es, Geneva, October 15. On August 6 a preliminary 
meeting was held of the delegates of the l antonal Sections and 
Special Cornu and next day the ses;ion was formally 
opened in the Town Hall under the presidency of Prof. Cramer. 
The two days were devoted to the work of the several 
Sections, all of which were well attended by numerous Swiss and 
foreign savant>, brought together by the double attraction of the 
Helvetic Society and the National Exhibition, which was also 
held this year in Zurich. 

In the Mathematical Section, over which Prof. W. Fiedler' pre­
sided, the chief papers were those of Prof. Geiser (Zurich), on 
surfaces of the third degree; of Dr. Rudie (Zurich), on the 
geodetic lines traced on surfaces of the secontl degree ; of Prof. 
Fiedler (Zurich), on the inter,ection of equilateral hyptrboloids 
revolving on parallel axes. 

In the Physical Section, presided over by Prof. R. Clausius, 
1 With regard to calcic fluoride (fluor-spar), which appears as an exception, 

it may be remarked that a different atumic weight for calcium which would 
enable us to" rite the compound CaF would en;\ble us to get over a ddficulty 
with regard to another compound uf calcium1 as we shall see presently. 

M. F. A. Fore! (Merges) communicated the result of his re­
searches made to determme the hmits of variation of temperature 
in the waters of Lake Geneva. According to his thermometrical 
£Oundings, the diurnal variation is 1-erceptu.!e dLwn to ·a depth 
of from 10 to 15 metres; the summer variation from 6o to 100 
metres. Exceptional winters like that of IS7g-8o are felt as 
low as 334 metres. Since that year tLe tewperature of the 
water at these great depths has been rai;ed on an average about 
half a degree Centigrade. 

Some preliminary re>ults of his researches on the refraction 
aJJd dispersion of crystallised alums were communicated by M. 
Charles Soret of Geneva. By means of his completely reflecting 
refractometer, described in the Archives for January, 1883, the 
author has determintd the indices of refraction for the principal 
lines of the solar spectrum from a to G inclusively for six 
sulphuric alums with alumina base. 

Prof. Clausius read a pafer of practical importance on the 
theory and proptr method of construction of dynamo-electric 
machines. !::iome curious exferiments were made by M. C. de 
Candolle of Geneva, ; hawing how ripples are formed on sandy 
surfaces at the bottom of the sea. From these experiments it 
re>ults that the phenomenon is produced by the friction of a 
hquid mass agaiust any substance more viscous than itself. 
Hence the sand may l e regarded as forming with the water a 
vi;cous mixture, on the surface of which the friction of the pure 
liquid devtlops ripples in the same way that the friction of tbe 
air develops ripples on the ;urface of the water itself. 

Amongst the other ruemoirs in the Physical Section the most 
noteworthy were tho;e of Prof. H. F. \11-eber (Zurich) on liquids 
and gases as heat c01,ductors ; an experimental demonstration of 
the second principle of the mechanical theory of heat, by M. 
Rac,ul Picttt ; on the determination of the ohm, by Prof. H. F. 
Weber; on the results ot the observations and researches made 
in the laboratory of the Lausanne Academy on atmospheric 
electricity, by M. Henri Dufour of Lausanne. The author de· 
scribed succes,Jut attempts made by him to reprcduce 
artificially the elecu ic phenomena observed in the terrestrial 
atmosphere. 

The Chemical Section was opened, under the pre>idency of 
Prof. Wislicenus, by Prof. V. Meyer's memoir on the nature 
ul the chemic•! elements according to recent research. The 
author lealJs to the vie" s of Mendeleeff and Lothar Meyer, who 
regard the propertie• of ;imple bodies as the periodical functions 
of their atomic weights. The fact that Mendeleeff was able to 
predict the existence of gallium and scandium, ar.d correctly 
determine their atom1c weights, was adduced in support of 
theory that all the elements are merely different compound forms 
or one primitive sub•tance. Hence, although hitherto baffied, 
the attempts now being made to decompose them may re;ult in 
the exptrimental determination of one absolute primordial 
substance. 

Prof. F. Krafft (Easle) presented some higher alcohols of the 
series CnH 2n + 20, accompanying them with some re111arks on 
the of alcohols in ger.eral. A resume was g>ven by 
Prof. Louis Sorel (Geneva) ol his researches un the ab, orption 
of the ultra-violet rays by various substances of animal origin. 
The author dwelt on the great importa, ce of thi, branch o! 
spectral analysis to chtmbtry, and concluded with a brief 
descliption or the method and appliances ustd by him in his 
original re;earches. 

Uther valuable chemical pafers were those of Dr. M. 
Ceresole (Lausanne), on acetacetic acids; vf Prot. V. Meyer on 
the apparatus u•ed in determining the den>ities of ga;es at very 
high temperatures ; of Prof. Schulze, describing the researches 
n.ade by him jointly witL M. ]. Barbieri on phenylamidopro­
piouic acid," J,i<h is obtained by heating albuminoid substances 
with chlorhydnc acid ana chlonde of tiu ; of Prof. Wislicenus 
(Wurtzburg), on the relation of the optical rot&tory power of 
carburds ot hydrogen, on the exi>ttnce of an a ton.• of a>ymmetric 
carbon, and on the proc.ucts of the reaction of dichloride of 
phtalyle on the so die comLination of malonic ether; Prof. G. 
Lunge (Zunch), on the formation of sulphuric acid in lead 
chambers; !Jr. Urech lStuttgart), on a lamp fed Ly ether of 
petroleum. This lamJ', con, tructed by C. C. LiJienfein, of 
Stuttgart, consi>ts of a metalbc rec<iver containing the ether c-f 
petroleull!, and connected with a Bunsen burner slightly modified 
in consequence of the liquid nature of the combustible. 

In the Zoological :::ection Prof. C. Vogt, president, the pro­
ceedings were opened by a cvmmunication from Prof. H. Fol 
(Geneva), on the J.'hysiological origin of the individual in the 
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higher animals. M. H. Gall of Lausanne, presented a contri­
bution to the natural hi>tory of the sedentary and migratory 
coregones of Lake Neuchatel. Memoirs were received on the 
Arachnid.:e of Switzerland by Prof. Pavesi of Pavia; on the 
fauna of Guatemala, by Dr. Otto Stoll of Zurich; on some 
new 'pecies of Medus::e from. the Red Sea, by Dr. Keller of 
Zurich; on the Pela<gic fauna of the Swiss lakes, by Dr. Othmar­
Emile Imhof of Zurich; and on the influence of the physico­
chemical environments on the devel"pment of the tadpole of the 
edible frog, by M. E. Yung of Geneva, From experiments 
made by mixing marine salt in various proportions with the 
natural freshwater element, M. Yung arrived at the conclusion 
that, the more saline the water, the slower is the development 
of the tadpole, all transformations ceasing in •elutions of 9/ woo, 
and death fall •wing in a few hours in solutions of 10/ rooo. 

In the Botanical Section, Prof. Cremer, president, valuable 
memoirs were received from Prof. 0. Heer of Zurich, on the 
Glacial flora of Switzerland, and on the fossil flora of 
Greenland. These were the last pages contributed to science 
by the distinguished savant, who had scarcely finished the 
revisal of the proofs when he died suddenly at Lau. 
sanne, on September 27. A series of hybrids between the 
Primu!a auricula and Primu!a. viscosa, showing an uninterrupted 
series of form s intermediate between these two specie<, was 
exhibited by Prof. Favart of Lausanne. He also showed that 
the Cm·damine j'ossicola, Godet, hitherto classed with the C. 
pratemis, Lin., should be gt·oupecl with the C. matthioli, 
Moretti. Some remarks were made by Prof. Schnetzler of 
Lausanne on a mon,trosity of the Chinese primrose, and on the 
relation between an aerial alga ( Chroo!epus umbrinus) and a 
lichen (Py•·emu!a sp.) M. C. de Candolle described the results 
of his attempts to determine bow far any light may be thrown 
on the disputed origin of the Cytisus ada.mi by the anatomical 
structure of its leaves. This plant, which suddenly made its 
appearance in the nursery of Adam at Vi try, near Paris, early in 
tbe pre-ent century, and which is remarkable for producing red 
and yelhw blossoms mo;tly on separate branches, is usually 
regarded as a cross obtained by grafting the Cytisus purpureus 
on the C. laburnum. But M. de Candolle concludes that it is 
not a hvbrid, but simply a degenerate variety of the C. 
labunzum. 

In the Medical Section, Prof. von Kolliker, president, Prof. 
Klebs of Znrich read a remarkable paper on the transformations 
of the human species, which he regards as mainly the result of 
pathological influences. 

Valuable communications were also made on the centres of 
origin of the optic nerves and on their relation to the cerebral 
cortex, by Dr. C. von Monakow of St. Petersburg ; on the re­
lations existing between tbe excitability and vulnerability of 
certain muscular groups, by Prof. Luchsinger of Berne; and on 
the mech'lnism of the ruminating proce;s, by the same author. 

The report on the Geological Section was unavoidably post­
poned to the November issue of the 

NOTES FROM THE OTAGO UNIVERSITY 
MUSEUM 

IV.-On the Structure of the Head in "Palinurur," with special 
reference to the Classification of the Genus 1 

THE genus Palinurns was divided bv Milne-Edwards into 
two groups or >ub·genera-one, the "Langoustes ordi­

naires," containing species in which the antennulary flagella are 
short, the bases of the antennre approximated, and the rostrum 
p;esent ; while the other, or " Langoustes longicornes" (Panu­
ltrus, Gray; Senex, Pfeiffer), contains species in which the an­
tennulary flagella are short, the antenn::e widely separated at 
their proximal ends, and the rostrum absent. 

In this classification, which is still in the main adopted by 
syste?'atists, no n?tice is taken the stridulating organ, first 
menhoned, I belteve, by Leach, m P. vu!l{aris, and described 
at l.ength. by Mobius, and later by myself, in the same species.2 
Thts umque sound-producing apparatus is present in all the 
"Langoustes longicornes" which I have yet examined. as well 
as in P. vulgarh and P. trigo11us among the '' Langoustes ordi­
naires" ; while in all the remaining memhers of the latter group 

1 Abstract of a paper taken a'i read at a meeting of the Otago Institute 
12, r883, and to be published in the nt!xt ( t6th) volume of 

Transactlons qf Ne·w Zealand Institute. 
2 Leach, '' podophthalmata Britannia:'' : Mobius, Archiv 

ftlr r867; T. J- Parker, Proc. Zoot. S oc., 1878, p. 4f2. 

which have come under my notice (e.g. the common New Zeab.nd 
species, P. and P. edwardsii) there is no trace of it. 

There is also great diversity among the '' Langoustes ordi naires" 
in the development of the rostmm, the true size of which can 
only be seen in a longitudinal vertical section of the head (see 
Fig. r). In P. la./andii and other non-stridulating species, the 
rostrum (A, r) is well developed, and bears comparison with that 
of Homarus, while in P. vulgaris (B, r ) it is a mere spiniform 
tubercle meriting special description only from its position. 
P . vulgaris, moreover, has no trace of procephalic processes, 
which are present, _though small, in P. (A, pc.p). 

a.s 

FIG. r.-A, Longitudinal vertical section of the head of Palinurus edwardsii: 
B, of P. C, of P. interruptus. as, antennularysternum; at\ 
articular cavity for antennule; at2

• for antenna; c.x, unanchylosed part: 
of inner wall of coxocerite ; o.s. ophthalmic Sternum ; r. rostrum; pc. 
procephalic process. 

The woodcut shows that as regards both the rostrum and the 
antennulary sternum (the fixed part of the stridulating organ), 
P. vulgaris (B) approaches far more nearly to the "I.angoustes 
longicornes," as represented by P. interruptus (C), than to the 
non-stridulating "Langoustes ordinaires," as represented by P. 
edwardsii (A). 

On tbe other hand, all the brevicorn species examined agree in 
the imperfect fusion of the coxocerites or proximal segments of 
the antennre. A transverse section taken immediately in front 
of the renal apertures shows that a small portion of the adjacent 
or inner walls of the coxocerites in P. lalandii, P. vulgaris, &c., 
are merely in apposition, whereas in the longicorn species con­
crescence is complete. 

A;suming that the Palitzuridte are derived from an Astacoid 
or Homaroid ancestor th_rough some such intermediate form as 
Pa!inurel!tts, one cannot but conclude that the species which 
have no stridulating organ, a welt-develofed rostrum, procephalic 
processes, and imperfectly fused coxocerites, come nearest to the 
parent stock, and that those in which the stridulating organ is 
developed, the rostrum and procephalic processes absent, and the 
coxocerites completely united with one another, have diverged 
most from that stock, and present us with the extreme of modi• 
fication of the Palinuroid type. 

This view is expressed in the following phylogenetic table :-

P. lalandii 
P. edwardsli 
P. hiigellii 
P. tumidus 

f 

P. hronus P. vTgaris 

Rostrum large 
enough to cover 

ophthalmic 
sternum 

F. interruptus 
and other longicorns 

I 
Pedate processes 
antennulary sternum 
clasp base of rostrum; 
other characters as in 
X 

Rostrum re- : Rostrum atrophied 
duced to a : coxocerites perfectly 

---smaU -;'-fused ; antennulary 
form tubercle : flagella elongated; 

antennulary sternum 
widened 

I 
Stridulating organ 
developed ; rostrum 

____ .. more or less 
: d uced ; procephalic 

I 
i processes atrophied; 
: other characters as 
i in X 

X. Parent Species. ; 
No stridulating or- i 
gan ; rostrum well de- ; 
veloped ; procephalic : 
processes present; : 
coxocerites imper- ; 
fectly fused ; anten- : 
nulary flagella short · 
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