
© 1931 Nature Publishing Group

MAY 23, 1931] NATURE 795 

Research Items. 
Peking Man : Geological and Palreontological 

Evidence.- An account of the discovery of Peking 
man is contributed by P. Teilhard du Chardin to 
L' Anthropologie, t. 41, pts. 1-2, which deals in some 
detail with the geology and palreontology of the cave 
of Chou Kou Tien. It is evident that the cave was 
not an open fissure in which the remains were carried 
by torrential action, as was at one time thought, but 
a true cave which was gradually filled by a succession 
of deposits. The nature of these deposits points un
questionably to the fact that the cave was the habita
tion of carnivores, and presumably of man. It pre
sents analogies with the caves of Europe, but the 
evidence of stratigraphy and palreontology points to 
the far greater antiquity of the levels in which human 
remains have been found. Hitherto only one pleisto
cene formation had been recognised in China, that of 
the yellow loess characterised by Rhinoceros ticho
rhinus, Bos primigenius, Cervus elaphus, Hywna 
crocuta, etc., and worked quartzites of Mousterian 
and Aurignacian type. Now, however, it is evident 
that beneath the loess deposit of the Upper and 
Middle Pleistocene, and hitherto confused with it, is 
a series of sands, clays, and reddish loess representing 
a distinct formation with a characteristic fauna, 
Rhinoce1·os cj. sine'n8is, Hywna sine'n8is, H. machair
odus, etc. This formation begins at the end of the 
tertiary and the beginning of the lower quaternary. 
It is to this Early Pleistocene that the fossiliferous 
deposits of Chou Kou Tien belong. On this point the 
palreontological evidence is decisive. No fossil 
characteristic of the yellow loess has been found at 
Chou Kou Tien, the fauna of which corresponds with 
the pleistocene fauna of the Nihowan deposits, yet is 
lacking in those forms which assign the latter to the 
tertiary. In the rhinoceros, hyrena, horse, Canis, 
sinensis,. Ma.chairodus, there is exact correspondence. 

A New Classification of .Mammals.-In the course 
of arranging a large collection of mammal skins for 
cataloguing, storage, exhibition, and teaching, George 
Gaylord Simpson found it necessary to compile a 
workable synthesis of recent taxonomic studies of 
mammals. This classification of the living and ex
tinct forms is now published for the use of workers 
faced with the same problems (Bull. Amer. Mus. Nat. 
Hist., vol. 59, p. 259; 1931). The classification is 
conservative ; it follows a middle course between the 
' splitters ' and the ' Jumpers ' ; but, as it is, it sum
marises the progress of the last half-century. Where 
Gill's work of 1872 contained 138 families, of which 
33 were extinct and 105 living, the present classifica
tion contains 242 families, 129 extinct and 113 living. 
It is clear that the progress of the intervening years 
as regards numbers of families has been due almost 
entirely to palreontological discovery, and that al
though many new species of living mammals have 
been described, their discovery has added little to 
the broader taxonomy of the class. So also with 
the changes in arrangement and classification: com
parative anatomy of recent mammals has made its 
proper contributions, but the discovery of their 
extinct ancestors has added much more. The dis
crepancy between the two sets of contributions is 
likely to increase, for while outstanding new dis
coveries are extremely rare in the modern groups, 
the rate of palreontological discovery tends to increase 
rather than diminish. 

Nutrition of Mosquitoes.- In the Transactions of the 
Royal Society of Tropical Medicine and Hygiene, vol. 
24, pp. 465-472 (January 1931), Malcolm E. Mac-
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gregor describes some experiments dealing with the 
food requirements of mosquitoes with respect to ovu
lation. Two species were chiefly used in these experi
ments, namely, JEdes wgypti and Culex pipiens. The 
author points out that mosquitoes betray two methods 
of feeding. In the method usually known as ' biting ' 
(or its equivalent, which can be attained by feeding 
from capillary tubes when the proboscis is ' un
sheathed '), the insect is able to draw the ingested food 
directly into the stomach. In the other method, known 
as ' discontinuous suction', the ingested food collects 
first in the diverticula. The function of the diverticula 
as food reservoirs has long been recognised, and the 
author finds that the gas contained therein is air, and 
that these organs have a dual function. Besides acting 
as food-reservoirs, they serve as air-separators in which 
' air-locks ', between discontinuous sections of fluid 
food, are separated in order to preclude the entrance 
of air into the stomach. A selective and voluntary 
control is exercised by the insects in regard to the 
aspiration and destination of ingested foods, blood 
being generally dispatched to the stomach and sugary 
solutions to the diverticula. The outcome of the ex
periments described indicates that the essential re
quirements for ovulation in A. wgypti are not only 
the presence of sperms in the spermathecre, but also 
the di1·ect reception by the stomach of some essential 
food (blood). In the case of C. pipiens an additional 
factor, as yet undetermined, is necessary. If unfertil
ised females of A. wgypti take blood by interrupted 
feeds into the diverticula, ovulation never occurs. If, 
on the other hand, the blood enters the st-omach, 
activation of the ovaries and oviposition usually take 
place. When a fertilised female of either species is 
fed through a capillary tube on blood containing a 
trace of honey, or other carbohydrate, the blood-honey 
mixture is diverted into the diverticula, and the food 
is rapidly digested without any activation of the 
ovaries. 

Apple Scab.- Two papers dealing with work carried 
out at the Long Ashton Research Station upon this 
fungus disease of apples, Fenturia inwqualis, appear 
in the March issue of the Journal of Pomology and 
Horticultural Science (vol. 9, No. 1). Dr. K. H. 
Johnstone analyses the varying resistance shown by 
different varieties of apple to the disease. The im
portance of an adequate water supply for spore ger
mination of the parasite is emphasised, and it is 
pointed out that, in this connexion, varietal differ
ences in the ease of wetting of the cuticle surface of 
the host may be important. Actual thickness of the 
cuticle presents no barrier to penetration, but in 
certain varieties an impenetrable quality appears to 
develop, so that the period of susceptibility is of short 
duration in these varieties. R. W. Marsh describes 
lime sulphur spraying experiments carried out on 
commercial plantations in Somerset, W orcestershire, 
and Herefordshire to test the conclusion, based on 
Long Ashton experience, that excellent control could 
be obtained by spray applications terminating before 
the time that the flower petals fall. The results were 
satisfactory on the whole, and, incidentally, observa
tions on spore deposition carried out during these 
trials suggest that almost all the new infection in the 
early season comes from pustules from scabbed leaves, 
not from over-wintered leaves, as had been stated to 
be the American experience by Keitt awl Jones 
(Wisconsin Agric. Expt. Station Res. Bull. , 73, 1926). 

The Gold-Belt of Rhodesia.-" The Geology of the 
Country between Gatooma and Battlefields ", in 
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Sou them Rhodesia, is described by A.M. Macgregor in 
Bull. 17 of the Geological Survey of Southern Rhodesia, 
1930, pp. 144 and maps. The area forms the central 
part of the principal gold-belt of Rhodesia and lies 
between the largest mines of the Colony, the Cam and 
Motor in the north, and the Globe and Phmnix and 
Gaika in the south. The most ancient rocks are green
stones with interbedded sediments that are older than 
the Rhodesdale Gneissic Granite. Next follows a belt 
of sedimentary rocks which in turn are cut by a series 
of' younger' granites and alkali-syenites. All of these 
belong to the Basement Complex and are thought to 
be older than the Great Dyke and of Pre-Cambrian 
age. The mineral deposits are almost exclusively gold
bearing quartz-veins, of which about a hundred and 
sixty have been worked as small mines, producing gold 
valued at more than £2,750,000 up to the end of 1929. 
There was certainly one important period of ore
formation during the later stages of consolidation of 
the ' younger ' granites, and there may also have been 
an earlier period. Several excellent and detailed 
analyses of the igneous rocks are presented. They 
disclose an important characteristic which deserves 
further attention: namely, the abnormal richness in 
strontia in the rocks of three successive igneous cycles. 
Baryta is rare in comparison, and thus the usual pro
portions of these oxides are reversed to an extent that 
is unknown elsewhere in the world. 

Fossil Metacheiromys. - G. G. Simpson, in the 
Bulletin of the American Museum, vol. 59, 1931, has 
given a very full account of the genus Metacheiromys. 
The precise position among the mammalia of these 
animals, which occur in Middle Eocene deposits of 
the United States, has hitherto been rather uncertain. 
Their affinity to the Edentata has long been suggested, 
and Simpson now shows that this view is correct. 
Although aberrant in some respects, such as the 
peculiar and reduced dentition, in others they are 
very primitive and represent an early side branch 
of the Xenarthra. With regard to the origin of the 
edentat,es as a whole, Simpson considers that, with 
the exception of the Tubulidentates of South Africa, 
which are probably of proto-ungulate stock, the 
American forms and the Asiatic Manidre came from 
some branch of the Insectivora during the. Cretaceous 
period. 

Active Earthquake-Faults in Tokyo.-A comparison 
of the levellings made in the Tokyo area in 1918 and 
November 1923 reveals a zone of marked depression 
of as much as 24·8 in. across the section of the city 
lying east of the river Sumida. As no other great 
earthquake occurred in this interval within 25 miles 
of Tokyo, the change was probably due mainly to the 
earthquake of Sept. 1, 1923. Since then, two new lines 
of levels have been carried across the area, in January 
1926 and March 1930, the results of which have 
recently been examined by Prof. A. Imamura (Tokyo 
Imp. Acad. Proc., vol. 7, pp. l-4; 1931). During each 
interval, a similar depression occurred in the zone 
mentioned, which forms a block between two north
south faults about 4 miles apart. The maximum de
pression during the first interval was 7 ·0 in. and during 
the second, 22 ·0 in., the average secular depression of 
the district being less than 0·7 in. a year. During the 
first interval, no earthquake of any consequence oc
curred near Tokyo ; but during the second, there was 
a semi-destructive earthquake on May 21, 1928, with 
its epicentre near the sea and close to the eastern of 
the two faults mentioned. Prof. Imamura suggests 
that the earlier of the two depressions was a harbinger, 
and the later a consequence, of the movement that 
caused this earthquake. As the earthquake that de
stroyed Yedo (Tokyo) in 1855 seems to have had its 
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origin along the same fault, and as the two faults are 
not likely to remain inactive, he urges the desirability 
of keeping a close watch on the movements of the 
block. 

Distribution of Ice in the North Atlantic.-The 
International Ice Observation and Ice Patrol Service 
in the N ort.h Atlantic has produced its report for 
1930 (Bulletin 20, United States Coast Guard). 
Icebergs appeared off the Grand Banks of New
foundland much earlier than usual. The cutter 
Tampa began its service about seven weeks earlier 
than in 1929 owing to the presence of much ice. 
A continuous patrol was maintained for 117 days, 
which was on the whole longer than usual, although 
the ice season ended so early as June 10. The con
ditions, however, were not so severe as in 1929, 
but the number of bergs was well above the average. 
Only six bergs drifted south of the forty-third parallel. 
This is attributed partly to the narrowness of the 
southward-flowing cold stream off the eastern edge 
of the Grand Banks. These six bergs were closely 
watched by the patrol vessels, and three of them 
crossed important west-bound shipping tracks. The 
usual extension of cold water to the westward round 
the Tail of the Bank was also absent. The report 
is illustrated by a number of charts showing the 
distribution of ice and surface temperature during 
the months of the patrol service. 

Magnetisation in Strong Fields.-Prof. P. Kapitza's 
researches on the properties of bodies in very large 
magnetic fields, well beyond the range of ordinary 
electromagnets, are extended in new work described 
in the. April number of the Proceedings of the Royal 
Society to the measurement of magnetisation. The 
experimental arrangements are typical of many used 
by Prof. Kapitza, being at once robust and very 
sensitive, and consist essentially of a magnetic balance 
with which the whole of the experiment is carried out 
in about one-hundredth of a second, and the results 
recorded permanently in this time. Typical ferro
magnetic, paramagnetic, and diamagnetic bodies have 
been studied. With iron and nickel it has been shown 
that the state of saturation produced with relatively 
small fields persists, within the limit of experimental 
error (1 per cent) up to fields of 280 kilogauss, a result 
in accord with the Weiss theory. With the para
magnetic crystals of gadolinium sulphate-a substance 
studied exhaustively by Ounes at very low tempera
tures-an indication of incipient paramagnetic satura
tion was obtained at liquid nitrogen temperatures. 
Measurements have also been made upon mono
crystalline bismuth. This work, extensive and im
portant as it already is, is nevertheless only prelimin
ary, and very interesting results are to be anticipated 
when the necessary equipment and facilities for using 
liquid hydrogen and liquid helium as refrigerants have 
been developed. 

Pressure of Granular MateriaL- A large collection 
of data bearing on the properties of granular material, 
a subject of much technical importance, is contained 
in a communication from Prof. C. F. Jenkin in the 
April issue of the Proceedings of the Royal Society. 
The work arose from attempts to measure the effective 
coefficient of friction of sand, some phenomena 
encountered being immediately recognised as examples 
of what Osbome Reynolds termed " dilatancy ". This 
suggested certain lines of experiment on pressures on 
walls built in various ways, and subject to the in
fluence of small bodies packed under different con
ditions, and the paper deals largely with results so 
obtained. One result of immediate applicability is 
that the position of the centre of pressure on a wall is 
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indeterminate ; it may be much higher than one-third 
of the height of the wall, so that the distribution of 
pressure will often be different from the commonly 
accepted triangular distribution. The pattern of the 
packing of the grains is of fundamental importance, 
and as would thus be anticipated, ground and spherical 
preparations of a common material behave quite 
differently. Prof. Jenkin makes an interesting sugges
tion with regard to the variable nature of some 
results, which he assumes provisionally to be due to a 
variable adsorbed film of moisture on the grains. 

Diffraction of Electrons in Polyatomic Vapours.
A recent paper by R. Wierl in the Annalen der Physik 
(vol. 8, p. 521) extends the use of electron waves to 
the study of the arrangement of atoms in polyatomic 
molecules. The principle of the method employed 
is that the nuclei of the atoms in each individual 
molecule are equivalent to a grating with a small 
number of diffracting elements, an analogous problem 
for X-rays having been solved by Debye. Electrons 
are, however, more rapidly absorbed than X-rays 
of the same range of wave-lengths which is useful 
for this purpose, so that the time of an experiment 
can be reduced to a fraction of a second. The 
apparatus consists essentially of a fine pencil of 
electrons from a discharge tube or thermionic source, 
which is made to traverse a beam of molecules 
passing through the same highly evacuated vessel, 
and to register its diffraction pattern photographic
ally ; the diffraction rings are photometered after
wards. By comparing the observed distribution of 
intensity with that predicted for various molecular 
models, considerable information has already been 
obtained about the structure of a number of organic 
and inorganic bodies. 

Dimensional Changes in Heat-treated Aluminium 
Alloys.-As a result of a report that heat-treated 
aluminium alloys were liable to serious secular changes 
of dimensions during storage, Grogan and Clayton 
have investigated the point for several such materials 
and found no appreciable change to occur, the 
variations which were observed being so small as to 
be negligible for all practical purposes. Their in
vestigations were described in a paper read on Mar. 12 
at the annual general meeting of the Institute of Metals. 
When the heat-treated alloy is machined, however, 
considerable changes in the dimensions may be found. 
These are greatest in the case of Y alloy-and least in 
a copper-silicon alloy. Since the annealed bars do 
not give these effects, it is clear that it is to internal 
strains due to the heat-treatment that the variations 
are to be ascribed. In Y alloy and duralumin, the 
only alloys examined in this direction, quenching in 
cold oil reduces the dimensional changes which occur 
on machining as compared with those resulting from 
quenching the material in cold water. If the alloys 
are quenched in boiling water, which is shown to bring 
about quite satisfact?ry hardening, the distortion is 
reduced to relatively small proportions. Tempering 
subsequent to the hardening reduces the changes in 
' 25 S ' alloy, but increases them to a slight extent in 
the copper-silicon material. 

Effect of Firedamp on Inflammation of Coal Dust.
For some time, the mining engineer has distributed 
stone dust underground as a means of stopping the 
propagation of coal dust explosions in mines, and 
rules have been drawn up for regulating the propor
tion of incombustible material in the mine dust 
necessary to ensure safety. It is an important 
question whether the presence of firedamp in the air 
underground would make the extinction of an 
explosion more difficult. In a recent paper, No. 64 
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(H.M. Stationery Office, 6d. net), issued by the Safety 
in Mines Research Board, experiments on " The 
Effect of the Presence of Firedamp on the Inflamma
tion of Coal Dusts " are recorded. They showed that 
the presence of inflammable gas necessitated the use 
of an increased quantity of stone dust, the propor
tion depending on the nature of the coal. A coal 
dust the danger of which is neutralised by an equal 
quantity of stone dust, when no firedamp is present, 
would require about 5 per cent more stone dust for 
each 1 per cent of firedamp in the air. 

Fuel Testing in Slow and High Speed Diesel Engines. 
-Data relating to oil fuel for internal combustion 
engines have a special interest for the engineer in view 
of the modern development of the heavy oil high com
pression engine in small power units both for stationary 
work and for traction. In a paper read before the 
Institution of Petroleum Technologists on Mar. 10, 
L. J. Le Mesurier and R. Stansfield attempted a survey 
of the behaviour of fourteen different types of fuel 
when used in slow and high speed engines of low 
power running under approximately standard condi
tions. The engines experimented with differ in three 
main particulars, namely, speed of running, design 
of combustion space, and arrangement of injection 
gear for the fuel, although all employ the solid injection 
system. The programme of work is very wide and 
inch1des the effect of leakage of fuel upon the running 
of the engine, fuel consumption, and the process of 
combustion. The authors also experimented with 
various dopes and have indicated the effects of these 
upon the fuels used. Many graphs and diagrams are 
published with the paper, among the most interesting 
being those dealing with the ' delay angle ' for each 
fuel, and also those diagrams indicating the 'com
bustion line ' for each fuel which are obtained from 
the different engines. The results presented by the 
authors should be of value to all those interested in 
the design and performance of the small-powered oil 
engine, and should be suggestive of further work in 
this direction. 

An Improved Metallographic Microscope.-Many 
improvements tending to secure a high degree of 
rigidity and ease of manipulation have been embodied 
in the redesigned Leitz metallographic microscope. 
The improved optical system gives a very flat field 
and is provided with a new type of illuminator giving 
conical illumination, that is, oblique in all azimuths, 
thus permitting wide angles to be used without the 
introduction of glare. Another illuminator, consisting 
of a glass plate and a small lens, can easily be inserted 
when photographic objectives of short focal length 
are being used. The mechanical design is such as to 
minimise so far as possible the necessary movements 
of the operator in manipulating the apparatus. The 
transition from visual observation to photographic 
work is made by rotating the viewing eyepiece.· The 
observer can view the image to be photographed 
through an opening in the side of the camera without 
changing his position by the ocular. In addition, a 
mirror fitted to the camera stand can be used for 
purposes of demonstration or observation of the image 
on the ground-glass screen. The arc lamp, which has 
a steady crater, is interchangeable with a filament 
lamp for use when a less intense source of light is 
desired. A noteworthy feature of the outfit is the 
vibration-absorbing device on which the prismatic 
optical bench carrying the saddle-stands is suspended. 
By its use the difficulty of obtaining photomicrographs 
in rooms subjected to vibration is obviated. Full 
particulars of the apparatus and accessories may be 
obtained on application to Messrs. E. Leitz, 20 
Mortimer Street, London, W.l. 
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