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phosphorescent. Judging from previous experience, the 
presence of argon would have revealed itself after the 
nitrogen had disappeared. It may therefore be concluded 
that whether iron is permeable to argon at a red heat or 
not, it does not permanently retain the gas. It is not im
probable that the condition of retention may be that the 
iron is heated to fusion in an atmosphere of hydrogen, 
hydrocarbons, argon, and helium, and that it is then 
suddenly cooled. This I should imagine to be the case 
if the iron were ejected from some stellar body at a high 
temperature. I am, however, unaware whether any of 
the lines of the argon spectrum have been identified in 
the spectra of stars ; if not, it is probably because they 
are masked by the spectra of hydrogen and carbon. 

W. RAMSAY. 

SUBTERRANEAN FAUNAS. 

T HE researches of geologists and engineers have re
vealed the existence of vast tracts of underg-round 

waters, often associated with more or less extensive 
caves. The investigation of these underground waters 
is interesting to naturalists, as it has led to the discovery 
of a special subterranean fauna, different in different 
regions, it is true, but characterised throughout by modi
fications in certain definite directions. The study of 
these modifications is a fascinating one, and the problem 
of their evolution seems to be rendered comparatively 
easy by the simplicity and limitations of the conditions 
of life which obtain beneath the earth's surface ; for these 
subterranean forms live in continual darkness, and are 
exposed to a fairly uniform temperature at all times. It 
is also, in many cases, possible to tell from what surface
species an underground form has descended, and to 
infer the age of the latter with a fair approach to 
accuracy ; the nature of the changes undergone, and the 
rate at which these modifications have taken place, can 
thus be estimated in particular instances. 

It will be remembered that in Packard's well-known 
memoir on the Cave Fauna of America, the peculiar 
modifications of subterranean animals were interpreted 
as lending strong support to the theory of the inherit
ance of acquired characters. Recently, however, in a 
careful and interesting memoir on the subterranean 
Crustacea of New Zealand (Trans. Linn. Soc., London, 
vol. vi., 1894), Dr. Chilton considers the question from 
the Nco-Darwinian aspect; and he adduces a number of 
facts and arguments which greatly tend to reduce the 
force of Packard's contentions. 

Dr. Chilton begins his memoir with a completed 
account of the :01 ew Zealand subterranean Crustacea, 
including a description of some new species. The 
underground crustacean fauna of New Zealand has a 
more varied aspect than that of Europe or North 
America ; of the six species known, three are Amphipods 
and three Isopods, and these belong to as many as five 
different genera. Among them Gammarus .fra;;ilis is 
interesting to us as being allied to the blind Niphargus 
of Europe. Cruregens .fontanus, an Isopod belonging to 
the family Anthurid<e, is curious in possessing only six 
pairs of legs ; the seventh segment is small and without 
appendages, as is the case also in young Isopods; this 
larval character is retained in Cruregens, probably owing 
to an arrest in development on account of the scanty 
supply of food. Two subterranean species of the genus 
Phreatoicus are described, P. typicus and P. assimilis, 
n. sp. ; a surface species, P. australis, Jives on the 
top of Mount Kosciusko in Australia. This genus is 
peculiar, and the type of a new family of Isopods which 
approaches the Asellida; in some respects, but differs in 
the possession of a laterally compressed body and a long 
six-jointed pleon. 

In addition to the description of these underground 
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forms, the writer gives a resume of our only too scanty 
knowledge of the habits and conditions of life of subter
ranean animals. He discusses also the question of the 
origin of cave forms, and arrives at the conclusion that 
the New Zealand subterranean crustacea have clearly 
been derived from a surface fauna, though the affinities 
of one or two species seem to be rather with marine than 
with known fresh-water forms. It is pointed out, how
ever, that the cave fauna is not necessarily descended 
from the present surface fauna of the country ; Crangony.r: 
compactus, for instance, has its nearest allies in Europe 
and North America, and the remarkable habitat of the 
fresh-water species of Phreatoicus has already been 
mentioned. 

Cave crustaceans, according to Packard, live "in a 
sphere where there is little, if any, occasion for struggling 
for existence between these organisms." Chilton, how
ever, suggests that there is evidence for thinking that 
Natural Selection has come into play in the evolution of 
cave animals. He points out that the scanty supply of 
food must inevitably lead to a keen struggle. Moreover, 
Packard himself states that the Ca:cidotea and Crangony.r 
of the North American caves are eaten by the blind cray
fish, which in its turn is devoured by the blind fish 
Amblyopsis J. so that these animals must struggle with 
their destroyers. To this end have probably been 
developed the additional olfactory set<e, described by 
Packard and others, to enable the pursued animals to 
escape from their enemies. If there were ·no occasion 
for struggling for existence, why should these additional 
sense organs have been developed at all? At first sight, 
it certainly seems natural to attribute the degeneration 
of the eyes, observed in underground forms, to disuse ; 
and it is but a further step to assume that these new 
characters, resulting from disuse and adaptation to new 
conditions of life, were inherited by successive genera
tions. But Chilton ingeniously remarks that, if the 
modifications in the eyes of cave animals were the direct 
inherited effect of the environment, we should expect to 
find the lines of modification similar in all animals sub
jected to the same conditions. This, however, is not the 
case, as Packard's own investigations have shown. The 
influences leading to degeneration act uniformly on all 
individuals, but the modifications produced in the eyes 
are various, and occur in different ways. In some cases 
there is total atrophy of the optic lobes and optic nerves, 
with or without the persistence in part of the pigment (or 
retina) and the crystalline lens ; in others the optic lobes 
and optic nerve persist, but there is total atrophy of the 
rods and cones, retina, and facets ; while in extreme cases 
there is total atrophy of the optic lobes and nerves, and 
all the optic elements. These examples, showing a 
development apparently capricious and varying in direc
tion in animals all subjected to the same or similar 
environment, point rather to the action of Natural Selec
tion than to that of the direct inherited influence of the 
conditions of life. 

In a more recent essay in the American Naturalist 
(September 1894), Packard has restated his views on the 
subject of the modifications of the eyes in subterranean 
animals, and !=Oncludes his remarks with the following 
words : ''That while the heredity of acquired characters 
was, in the beginning, the general rule, as soon as the 
congenitally blind preponderated, the heredity of con
genital characters became the normal state of things." 
In support of his view, Packard cites some statistics upon 
the inter-marriage of deaf-mutes, which have been re
cently furnished by Prof. Graham Bell. It would appear 
that, in America at any rate, the segregation of deaf
mutes within asylums has been followed by a striking 
increase in intermarriages among them ; so that, of the 
deaf-mutes who marry at the present time, no less than 
So per cent. marry deaf-mutes. A marked increase in 
the number of the deaf-mute population has ensued, and 
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Prof. Bell points out the danger which consequently 
exists of the formation of a distinct deaf-mute variety of 
mankind. 

All this is clearly brought out in Prof. Bell's memoir ; 
but Mr. Packard goes so far as to state that Mr. Bell's 
3tatistics appear to "almost demonstrate the fact of the 
transmission of characters acquired during the life-time 
:Jf the individual," and also says that "deaf-mutes already 
appear to breed true to their incipient strain or variety, 
whether congenitally deaf or rendered so by disease during 
the life-time of either or both parents." (The italics are 
ours). We are thus left in no doubt as to Mr. Packard's 
interpretation of Mr. Bell's researches ; but an attempt 
on our own part to find in Mr. Bell's pages the particular 
statistics or remarks which may be regarded as all but 
demonstrating the inheritance of acquired characters has, 
remarkably enough, been completely unsuccessful. Mr. 
Bell's conclusions lend no support to such a view. So 
far as they bear upon the present subject, they are briefly 
as follows : (I) That the great factor in determining the 
production of deaf-muteness in offspring is the existence 
of a hereditary taint in the direction of deaf-muteness in 
one or both branches of the family. (2) That this 
hereditary taint is not the less potent in its effects if it 
fails to manifest itself in the actual parents of the deaf
mute. (3) That "non-congenital deafness, if sporadic, 
is little likely to be inherited." 

It would thus appear, both from Chilton's presentation 
of the facts, and from the failure of Packard's appeal to 
:analogy, that-often as the contrary opinion has been 
urged-the peculiarities of cavernicolous animals do not 
lend any particular degree of support to the Lamarckian 
principles of evolution. W. G. 

PROPOSED BALLOON VOYAGE TO THE 
POLE. 

DURING the last century many expeditions to the 
North Pole have been undertaken, but with no 

result so far as reaching it is concerned. Baron Norden
skiold, the great Arctic explorer, has made four expeditions 
to Spitzbergen, and two to Nova Zemlia and Greenland, 
besides having taken part in the celebrated voyage of the 
Vega. In all explorations both he and others have found 
the icebergs the chief obstacle ; and it may be said that 
Arctic explorers are now almost all unanimously con
vinced that the Pole can never be reached in steamer or 
sledge. Attempts on foot have likewise failed, for the 
.distance of about ten miles has never been exceeded, 
owing to the great difficulties and dangers. 

Notwithstanding these facts, Dr. N ansen, the celebrated 
Nnrwegian explorer, attempted yet another way, and 
instead of cutting a path through the ice, he has allowed 
himself to be carried polewards by a northerly current. 
Tbis took place a year and eight months ago, and he has 
not been heard of since. 

Quite recently, at the Royal Academy of Science, 
.Stockholm, an even more perilous project was proposed 
by M. Andree, a Swedish engineer. M. Andree proposes 
making the expedition in a balloon. The project is not a 
·new one, but it has never been seriously discussed by Arctic 
explorers. M. Andree, however, has had much expe
rience in polar regions, having spent the winter of I 882-83 
in the far north, and also taken part in the Swedish 
Meteorological Expedition, which lasted a year. He 
'has also proved himself to be a dauntless aeronaut, his 
most interesting voyage being one from Gothenburg to 
the Isle of Gothland, in which he had to cross part of the 
Baltic. Everything in connection with this proposed 
expedition has been minutely studied and discussed ; 
and infinite pains have been taken to solve all difficulties. 

The balloon would require a double outer covering, 
:and a volume of 6soo cubic yards. The ascensional 
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power thus obtained would be sufficiently great to 
carry three persons, furnished with provisions for four 
months, besides allowing for the car being fitted up with 
necessary instruments for observation, life-buoys, and 
Berton's collapsible boats. The car could be suspended 
in such a way as to allow of instant detachment in case 
of a descent into the sea. The entire weight of the 
balloon must not exceed about three tons. In the 
instance of Henri Giffard's captive balloon, exhibited in 
I878, and which weighed about six tons, it only required 
newly inflating after a year's use. According to Graham's 
observations, a balloon measuring 8! yards in diameter 
can be made sufficiently air-tight so as to suffer, per 
month, merely a loss of lbs. of its ascensional force. 
M. Andree, however, hopes to produce an absolutely 
impermeable covering. 

The balloon, being protected from the wind by a 
wooden enclosure, would be inflated as far north as 
possible, by means of hydrogen compressed in cylinders. 
This once accomplished, it would begin to ascend. To 
a certain extent it might be steered by means of a sail 
and several guide-ropes, which, dragging on the earth, 
form as it were a brake. The ropes, however, would 
have to be of special composition, in order to produce 
the same effect in water. The hindrance thus caused to 
the flight of the balloon, together with the pressure of 
the wind, would allow the use of a sail. The flight then 
might reach an angle of 40° away from the wind direc
tion. This steering apparatus, invented by M. Andree, 
has often been used by him in his aerial voyages. 

Besides the g·uide-ropes, heavy lines, on which would 
be placed numbered metal plates, would be attached to 
the car ; these would serve as ballast. In case of a 
lowering of temperature, and a consequent descent of 
the balloon, it could be lightened by throwing off these 
plates, which, if found, would, to a certain extent, show 
the course taken by the explorers. 

Spitzbergen has been chosen as the starting-point, for 
this island is almost always clear of ice by the middle of 
June. The departure would take place in July, on a 
clear day, with a southerly wind. At Spitzbergen the 
average rate of wind per second is rot yards ; the guide
ropes would cause a hindrance of about 2f yards per 
second, therefore the average rate of balloon would be 
nearly 8 yards per second, which is about I6 miles an 
hour. At this rate the Pole should be reached in 43 
hours. 

The summer is in all respects the most suitable time 
for an aeronautic voyage in Spitzbergen. The lowest 
temperature observed at Cape Thordsen in July, I883, 
was + oc.8 C., and the highest + I I0 "6 C. The move
ments of the balloon would therefore be very regular. 
Besides this, there are practically no storms, and the 
fall of snow in June and July is both slight and rare. 

M. Andree's project has been highly approved of by 
the most experienced Arctic explorers. Baron Norden
skiold has declared himself in favour of it, and M. 
Eikholm, chief of the Swedish Meteorological Expedi
tion to Spitzbergen in I882-83, states that the conditions 
of the .1\.rctic regions are most favourable for this voyage. 
He thinks, moreover, that in the future the balloon will 
be the principal means of exploring that part of the 
world. 

For many of the above details, we are indebted to an 
article in the Revue Scientijique, by M. Charles Rabat. 

w. 

THOMAS HENRY HUXLEY. 
\IV E regret to announce that, after an illness extending 

back to last March, and relieved only by two or 
three brief periods of improving health, Prof. Huxley 
passed peacefully into the silence of death on Saturday 
afternoon. 
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