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eminently satisfactory, and that there was no percepfible 
loss of illuminating power. Experiments on this point, 
however, and also upon the arrangements that will best 
cm.blc the heating gas to be turned to account, are still 
in progress, and will afford ground for further notice in 
due time. 

The furnace and retorts which are at work at Battersea 
arc very compact, occupying about the space of an ordi
nary well-packed steam engine of 20 or 30 horse power. 
These retorts however are only in use for about two hours 
out of the twenty-four to supply the works with illumina
tion, and it is estimated that they would be quite large 
enough to supply illuminating gas for the consumption of 
a small town of about 4,000 inhabitants. As regards the 
most important bearing of saving of manual labour it is 
found to amount to dispensing with the services of 29 
labourers out of every 30 who are required in the old pro
cess of coal distillation. The charge of coke and iron 
which is now in the retorts yielding the gas at Battersea 
has not been changed, or renewed, for several weeks. 
The iron in the retorts is in the form of old chain, for the 
convenience of withdrawal, and seems to cover itself with 
thin black scales. The carbon in the interior of the 
retort is removed entirely by the gas as it is gradually 
converted in the of manufacture into carbonic 
acid and carbonic oxide. 

It may, perhaps, be well to remark that a process for 
the manufacture of "water gas" was presented by M. 
Gillard some fourteen years ago, in which superheated 
steam was decomposed in retorts by the action of incan
descent charcoal ; the carbonic acid, so formed, issued 
from the retort with the hydrogen, and was afterwards 
removed in a special purifier. Lighting power was secured 
by heating platinum wire in the flame. The distinctive 
features of Mr. Ruck's process are-the decomposition of 
the superheated flame by coke and iron, which remain 
long periods in the retorts without change ; the removal 
of sulphur products by oxide of iron ; and the carbonising 
for il!'.lmination by passing the hydrogen through rectified 
petroleum. 

HUNTERIAN LECTURES BY PROF. FLOWER 

LECTURES I. II. III. 
IN considering the various formations which compose 

the earth's crust, it is unnecessary, whilst speaking of 
the mammalia, to refer to rocks lower than those of the 
secondary formation, for no palreozoic mammals are knmvn. 
Respecting the value of palreomology in supponing or 
disproving the various thwries at present in vogue re
garding the origin of life, the details of the course will 
supply evidence of value. The amount of" the imper
fection of the geological record" will be demonstrated in 
the classes considered. The extreme unlikelthood of any 
aerial animals being preserved in the fossil state is scarcely 
realised by many, nor is the smallness of the extent of 
the surface of the earth which has been examined. An 
accidental discovery like that in the upper oolite, of an 
extremely small deposit containing numerous marsupial 
remains, has done more to throw light on the suhject 
than many more painstaking researches over luger fields. I 
These facts being taken into consideration, it is clear that 
if it can be shown that the examination of f"ssil temains 
inclicates only a tende .cy towards the filling of the gaps 
between existing groups, the tendency will be strongly in 
fav,lur of evolution ; but if it brings to light nothing but 
types which are entirely new, the doctrine of special crea
tions will be supported. Prof. Huxley has been able to show 
many of the transitions between reptiles and birds, and 
Prof. Marsh's new discovery of Udontornis is an im.
portant addition. It is among mammalia that in the pre
sent state of our knowledge there are the greatest gaps. 
The relations of the Cheiroptera. are indeterminable, and 

so are those of the Edentata ; not much is known of the 
Cetacea as regards their affinities, though they may be 
near the seals on the other hand. The Ungulata constitute 
a group in which the considerable gaps between existing 
types are almost completely removed by the study of 
fossil forms. Taking first the Perissodactylata, in the 
Pliocene. Equid::e abounded in America as well as in 
the Old World. Tapirs and Rhinoceroses were equally 
abundant ; these are the remnants of a large group which 
is probably becoming extinct, as it is indicated by the 
fact that the species are becoming less numerous. A little 
further back we find H ipparion with rudimentary side toes. 
In the Miocene and upper Eocene, Anchitherium and 
Pal::eotherium represent the group, though the latter is 
peculiar in its teeth. Fossil Rhinoceroses h,ave larger 
teeth and no horn, some possess incisors, and the other 
teeth less specialised. The Tapir stands much by itself, 
and an ancient type containing Lophiodon and Hyraco
therium seems to be now unrepresented. Again, among 
the Artiodactylates, C/ueropotamus and Hyopotamus as far 
back as the Eocene are the most generalised, and from 
them as we ascend in the series the differentiation towards 
existing types becomes more and more evident. Among 
these later forms the North American Oreodon, which has 
beenobtainedin suchgreatnumbers, tends to the ruminants, 
but possessed upper incisors and canines. The Miocene 
of France and Germany affprds very similar evidence. 
It is also interesting to note that the further we go back, 
the more do the individuals of the Perissodactylate group 
approach the Artiodactylates, but as yet no connecting 
link has been obtained. The Proboscidia, animals first 
appearing in the Miocene, approach in the older forms to 
the Ungulata, and Prof. Marsh's newly discovered Dino
ceras seems to help to fill the gap. 

In reviewing the various strata which are found to con
tain remains of mammalia, those of the quaternary or 
post-pliocene period are rich in species not far removed 
from existing forms. In mo.;t countr!es where limestone 
rocks exist, caverns are found containing large numbers 
of bones, such as those of Kirkdale, Liege, and Gibraltar, 
the last having been lately explored by Mr. Busk. Those 
of the Wellington Valley in Australia have afforded nu
merous remains of marsupials, showing that those animals 
have been located there for a considerable period. Again 
from the Pampas of South America many of the valuable 
skeletons which enrich the collection of the College of 
Surgeons have been obtained. The Miocene formation 
is particularly interesting from the richness of its fauna. 
Dz'not!Lerium and Mastodon being obtained in South 
France, as well as at Pikerme in Greece, where they are 
associated with Hz'pparion, the giraffe and others. Belong
ing to the same formation are the strata of the Siwalik 
Hills of India, which abound in hoofed animals, and 
have been so well worked out by Dr. Falconer. The 
peculiar mammalia of the territory of Nebraska, at the 
foot of the Rocky Mountains, belongs to the same age. 
In the Eocene period lived the animals so fully described 
by Cuvier, Palmotlterium, Anoplothen'um, &c. Besides 
in the Paris basin, similar strata occur at Bordwell, in 
Hants, and at Binstead, Bembridge, and Headon, in the 
Isle of Wight. In the London Clay of Sheppey Hyraco
therium and LojJhiod 1z are found. 

Early in this century, it was supposed that mammalia 
were not present in the secondary rocks ; but this was 
shown to be incorrect. In 1847, Prof. Plieninger dis
covered in some Triassic sand he was sifting a minute 
tooth with double fangs, probably belonging to some mar
sut:>ial animal, which he named Mzcrolestes. Prof. Owen 
considers it to be related to Myrmecobius. Similar 
teeth from the Rhaetic beds have been discovered 
by Mr. C. Moore, of Bath. An equally minute 
Triassic tooth was found by Mr. Boyd Dawkins at 
W atchet, in Somersetshire, and from its slight resem
blance to that of Hypsiprymnus it has been named 
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I-lypsi/Jrym?topsis. Among the coal-fields, probably of 
the Trias Age, in North Carolina, the late Prof. 
Emmons obtained the lower jaws of three insecti
vorous or carnivorous 3llimals, with the following 
dental formula- i. 3, c. I, p.m. 3, m. 7, and, as 
Prof. Owen has pointed out, this large development of 
the molar series approximates it to Myrmecobius. A 
peculiarity of these jaws, as of all others from the secon
dary formations, is that a long groove runs along their 
inner side in the position of the mylo-hyoid groove of 
recent mammals ; this is only a result of arrested de
velopment round Meckel's cartilage, and it does not 
indicate-as has been supposed by some-reptilian affini
ties, there not being any signs of more than two centres 
of ossification. So early as I 8 Iz, a man working in the 
Lower Oolite of Stonefield found a perfect lower jaw one 
inch long. This was taken to Mr. Broderip and Mr. 
Buckland ; Cuvier also had an opportunity of seeing it, 
and called it an opossum. Dr. Blainville thought that it 
was reptilian, and called it Amphitherium. Owen clearly 
proved that it was marsupial, the angle being inflected. 
The dental formula is i. 3, c. I, m. I2, and the shape of 
the teeth indicates an insectivorous or carnivorous diet. 
Phascolothen'um, another genus from the same slates, has 
the formula i. 3, c. I, m . 7, which, if it had one more in
cisor, would be like that of the opossum. Higher up in 
the secondary formation, in the Purbeck, Mr. Brodie 
obtained severa l small jaws from Durdlestone Bay, near 
Swanage. Mr. Beccles thoroughly explored this bed, 
and very valuable results have been obtained, more than 
forty jaws, nearly all lower, of twenty-four species belong
ing to ten genera, having been described by Owen. 

NOTES 

grand, Fizeau, Vice-Admiral Jurien de Ia Graviere, Janssen, 
Tresca, Daubn!e ; and Members of Council, MM. Yvon Vil
larceau, Wolf, Gaillot, and Rayet. M. Marie Davy is appointed 
Director of the Meteorological Observatory of Montsourris, and 
M. Stephan of the Observatory of Marseilles. 

THE arrangement of the buildings in which the Annual In
ternational Exhibitions are held, makes it almost essential for 
their success that visitors should be able to pass from one side 
to the other across the gardens of the Royal Horticultural So
ciety. A large body of the Fellows, however, more especially 
those residing in the neighbourhood, object to the admission of 
the exhibition as an infringement upon the privacy of 
the gardens. At the late adjourned annual meeting there was a 
very stormy discussion upon the subject, and the report of the 
Council recommending a continuance of the policy of meeting 
the views of the managers of the exhibitions was rejected by a 
large majority. The Council theretlpon expressed their inten
tion of resigning; but this, it appears, they have no legal power 
to do till the expiration of their term of office. 

CAPTAIN M. F . MAURY, the well-known American hydro
grapher, died on February I, at Lexington, Virginia, at the age 
of sixty-six years. 

THE Timu announces that the Council of the Royal Society 
are about to nominate Dr. Hooker as President of the Society, 
in succession to Sir George B. ALry, who retires from the chair 
at the Society's anniversary in November next. . 

IT is announced in a "cable " telegram from AmericJ. to the 
Astronomer Royal, that a new planet (130) was disco vered by 
Peters on February 18. It is of the eleventh magnitude, and 
was moving rapidly towards the north. R. A., 10h. om., Decl., 
I3o 4o' N. 

MP .. T. M'KENNA Hur.HES, M.A., of Trinity College, 
been elected Woodwardian Professor of Geology at Cambridge 
in succession to the late Prof. Sedgwick. Originally 
were nine candidates, but most of them retired bofore the poll, 
and the real contest lay between Mr. Hughes and Mr. Bonney, 
a Senior Fellow of St. John's, the numbers at the close being 
112 and 105 respectively. 

BY five decrees of the French government, date:i February 13, 
the working of the French observatories has been thoronghly 
reorganised, and if the new S::f3lem is faithfully carried ont, 
we have no doubt it will be productive of good results. The 
management of the government observator•es is entrusted to a 
body of astronomers responsible to the Minister of Public In
struction, and c:onsisting of titular astronomers (astronomts 
titulaires), associate astronomers (astronomps adjoints), and 
assistant astronomers. This personnel is distributed among the 
various observatories according to the requirements of the 
service, and the special resources offered by each establishment BY a resolution of the Board of Trinity College, Dublin, 
for the researches of observers. The staff of the observatory of the Natural Sciences have been introduced into the Under
Paris consists of a director, six titular astronomers, ten associate graduate Course. Hitherto a student might :select the Natural 
astronomers, and several assistants. A responsible secretary is Science Course for his final examination in Arts, obtainmg a 
attached to the establishment. The Paris observatory has a senior or junior Moderatorship, according to his answering ; 
scientific council, composed of the director, the various chief now having once passed his "little go," the student may in 

his third year select for his term Lectures and Examinations 
astronomers of the service, and of six councillors of the observa- ' 

Botany and Zoology ; and in his fourth year Physical Geotory, chosen from among scientific men eminent in mathematics, 
astronomy, or physics, and of whom four at least mllst belong graphy and Palreontology. For this purpose the following 

courses of lecttlres have been arranged :-Michaelmas Term
to the Academy of Sciences or to the Bureau des Longitudes. 
These are to be nominated . by decree, in accordance with the Prof. Haughton, M.D. F.R.S., lectures on Physical Geo-
advice of the Council, and upon the proposal of the Minister. graphy ; Prof. E. Perceval Wright, M.D. on Histological 

Botany; Prof. Macalister, M.D. on Vertebrata. Hilary Term 
The Council is kJ meet once a month, and every year, at Easter, p - r_of. Haughton o_n Palreontology ,· Prof. Wr1'ght _on Crypto
the directors, tbe councillors, and the chiefs of the various scien-
tific establishments, meet in general assembly with the Minister gamia; Prof. Macaltster on Mollusca and Arthropoda. Trinity 
of Public Instruction. The directors and the titular astronomers Term-Prof._ Haughton on. Palreontology; Prof. Wright on 

Phanerogamia ; Prof. Macahster on Annulosa, Ccelenterata and 
are appointed by the President of the Republic, acting according p 1 I dd' - T 

.o yzoa. n a Itlon, in rinity Term, Demonstrations are 
to the advice of the General Assembly. The salaries of the b h gtven y t e several Professors in Palreontology, Comparative 
titular astronomers vary from 6ooo to 8ooo francs, those of the Anatomy, and Botany. 
associate astronomers, divided into three classes, from 3,500 to 
6,ooo francs, and those of the assistant astronomers, also divided f"-T Fellowship Examination at Trinity College, Cam· 
into three classes, from r,ooo to 3,500 francs. These salaries bndge, m 1874, a Fellowship will be obtainable by ade
do not strike. us as being particularly liberaL By a second · qnate proficiency in Natural Science. The Examination 
decree, M. Le Verrier has been made Director of the Paris Ob- · which will take place in the end of September or 
servatory ; the Councillors of the Observatory are, MM. Bel- of October, will be ·chiefly in Physics, 
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