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Research 
PALlEOLITHIC SKuLLS FROM CAvEs IN SoMERSET.

Vol. ii. part i. of the Proceedings of the Speheological 
Society of the University of Bristol contains an 
important communication by Sir Arthur Keith, 
describing the skulls found in Aveline's Hole, Burring
ton Coombe, Somerset. This cave, as has been shown 
by excavations carried on by m embers of the Society, 
served as a dwelling-place-and as a burial place
for man in the closing phase of the Pleistocene period. 
Of the three skulls described, one is dolichocephalic 
and two are brachycephalic . Notwithstanding this 
difference, Sir Arthur Keith is of the opinion that 
they belong to the same race, the variation in length
breadth index being negligible in view of the identity 
of other characters, notably the high-pitched cranial 
vault. In this respect they compare very closely with 
the new Solutre crania and the Chancelade skull. 
Their discovery is peculiarly worthy of note, as no 
brachycephalic skulls of palceolithic elate have 
hitherto been found in England. Although they 
differ in outline very decidedly from the late palceo
lithic skulls found both at Ofnet and Furfoos, yet in 
absolute length and breadth they show a close 
correspondence to those from the latter locality, 
while at least four of the intermediate series from 
Ofnet are comparable to them. Sir Arthur Keith 
regards them as of Azilian date, but Mr. J. A. Davis 
in his third report on the excavations, which appears 
in this issue of the proceedings, holds rather that the 
Aveline 's Hole culture represents an isolated survival 
of Aurignacian into the late Magdalenian times, to 
which the occurrence of a typical harpoon, previously 
reported, seems to point. 

MOURNING CAPS OF MURRAY RIVER NATIVES.
Mr. Edgar R. Waite, Director of the South Australian 
Museum, directs attention in vol. ii. No. 4 of the 
Records of that institution to a point connected with 
the mourning caps of the Murray River Natives which 
has hitherto escaped notice. The mourning caps 
worn by the widow, relatives of the deceased, and 
others, after a death, were built up of moist clay on 
the foundation of a net placed on the head of a 
mourner, usually said to be shaved for that purpose. 
Such mourning caps were, naturally, adapted to the 
shape of the head of the wearer, and also show traces 
of the process of building up, which was clone gradu
ally at different times. These were placed on the 
grave after an interval. There are, however, other 
forms of mourning caps which show no trace of having 
been built up on a foundation, and have obviously 
been made in one operation ; also the interior is 
neither deep enough nor of the shape to fit on the 
head. It is suggested that they were dummies which 
were placed upon the grave by those relatives and 
others who had ceased to wear a clay cap as a sign 
of mourning, as the widow continued to do, but still 
used them in their dummy form as a ceremonial mark 
of respect to the deceased . 

THE ANTS OF KRAKATAu.-In Treubia, vol. v. Nos· 
I-3, Feb. I924, Prof. W. M. Wheeler describes a 
collection of ants made during 1919-21 on Krakatau 
and adjacent islands and sent to him by Dr. K. W. 
Dammerman. During the great volcanic eruption 
of r883 the fauna and flora of Krakatau, Verlaten, 
and Lang Islands were completely destroyed, and even 
Sebesi, at a distance of 15 km., seems to have suffered 
a similar fate. The study of the animals and plants 
that are gradually repeopling the islands has received 
considerable attention. In so far as ants are con
cerned, it appears that Dr. Dammerman has nearly 
doubled the known forms from Krakatau, and has 
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much more than doubled the number of those known 
from Verlaten. The previous collector (Jacobson in 
19o8), however, used less refined methods of collecting 
so that the increase may not be entirely clue to more 
recent arrivals on the islands. Most of the ants in the 
Krakatau group are common species of a wide range 
in the Inclomalayan or even in the Neotropical 
region. They are hardy forms which survive any
where in warm countries. Dr. Dammerman believes 
that many insects may have reached the islands as 
eggs, larvce or pupce, on drifting wood or plants, but 
contends that dispersal by air plays a more important 
part than is usually attributed to it. It is significant 
in this connexion that only one species of ant with 
wingless females is recorded by Prof. Wheeler in the 
collection ; this evidently supports Dr. Dammerman's 
opinion. 

ENTOMOSTRACA FROM CoLORADo.-..,.-G. S. Dodds 
describes the Entomostraca collected by Dr. H. L. 
Shantz in 1903 and 1904 on the slopes of Pikes Peak 
(1o,ooo to 12,ooo ft.) and from ponds on the plains 
near Colorado Springs (6ooo to 7000 ft .) supplemented 
by other records from the State of Colorado (Proc. 
U.S. Nat. Mus., lxv.). Situated astride the Con
tinental divide, Colorado is the meeting-place of 
eastern and western faunas, and includes portions of 
five life zones. The 31 species of Entomostraca 
found by Shantz fall into three natural groups: 13 
found on the plains but not on the mountains ; 9 
found only on the mountains; and 9, able to live in 
both warm and cold water, found in both groups of 
lakes. A similar tripartite division was observable 
in those collected in Colorado by the author. A 
graphic representation of the altitudinal range of 
these species is given, and the author dwells on the 
significance of these records, especially when it is 
remembered that the extremes of the two groups of 
lakes are separated at the most . by not more than 
ro miles, and yet support Entomostracan faunas as 
distinct as if separated by hundreds of miles in a north 
and south direction. The several species common 
to the two groups stand in strong contrast to the 
others, and serve to emphasise the fact that tempera
ture may be an effective barrier for some species, but 
not for others. The paper concludes with a list of 
the lakes and the species of Entomostraca found in 
each, with other details. 

FEEDING AND DIGESTION IN NEPHROPS.-C. M. 
Yonge (Brit. ]ourn. Exp. Bioi., vol. r, pp. 343-389, 
1924) gives an account of the mechanism of feeding 
and the process of digestion in N ephrops norvegicus. 
He describes the anatomy, histology and mode of 
action of the various parts of the alimentary tract, 
and records that the enzymes of the hepatopancreas 
digest starch, glycogen, sucrose, maltose and lactose ; 
the amylolytic ferment finding its optimum in a 
neutral medium at a temperature of 57° C. The 
hepatopancreatic secretion also contains a fat-splitting 
enzyme and a powerful proteolytic enzyme. As in 
other crustacea, the hepatopancreas stores fat and 
glycogen, but apparently not calcium. 

THE LARVJE OF THE PEA CRABS.-The zoea larvce 
of the pea crabs (Pinnotheridce) have been studied by 
0. W. Hyman (Proc. U.S. Mus., vol. 67, Art. 7, I924) 
at Beaufort, North Carolina. Ovigerous females 
were collected and kept in the laboratory until 
hatching of the eggs took place. The eggs hatch at 
nightfall. The only feature that is common to the 
zoea larvce of this family and serves to distinguish 
them from the zoece of other families is the minute 
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size of the antenna. In other families the arrange
ment and size of the spines of the carapace are usually 
distinctive features of the zoea, but in pinnotherids 
there is no uniformity in this respect ; spines may 
be prominent or entirely absent. The author gives 
a key to the known zoe<e. The complete history of 
metamorphosis has not been followed in any species, 
but it seems probable that the pinnotherids have at 
least three-probably four--zoeal stages followed by 
a megalopa and by the young crab. 

TERTIARY CIRRIPEDIA FROM HAITI.-The specific 
distinctions in Balanus being based upon the opercular 
plates, no species can be well established until these 
are known. In their absence the characters of the 
walls and basis have to be relied upon, and in forms 
from a restricted area fairly satisfactory results can 
thus be obtained. Working on these lines, Dr. H. A. 
Pilsbry describes three forms from the Miocene of 
Haiti (Proc. U.S. Nat. Mus., lxv.), of which one is 
doubtful, one described as a new subspecies, and the 
third as a new species. At the same time, he admits 
that in the absence of the opercular plates comparison 
with European Tertiary species is impossible. 

PmciLOZONITES, RECENT AND FossiL.-Those in
teresting land snails belonging to the genus Pcecilo
zonites are peculiar to Bermuda, and though the 
living forms have long been known, it is only within 
comparatively recent years that the fossil ones have 
been studied. Some of these fossil forms are now 
dealt with by Dr. H. A. Pilsbry (Proc. Acad. Nat. Sci. 
Philad., lxxvi.), who proposes two new subgenera: 
Gastrelasmus for the species having a long, entering 
palatal lamella, type P. circumprmatus (Redfield), 
and Discozonites, type P. blandi,'n.sp. Several new 
species and varieties are described and illustrated by 
text figures. Lieut.-Col. Peil, who .has recently 
written on the same subject, states, however (Proc. 
Malac. Soc. Lond., xvi. pp. r8, Ig), that in the living 
P. circumscriptus the internal lamella is sometimes 
absent. 

IMPORTANCE OF MANGANESE IN PLANTS.-J. S. 
McHargue (]ourn. Agric. Research, xxvii. No. 6) 
claims to have obtained data showing conclusively 
that manganese is an essential element in plant 
economy and performs an important function, perhaps 
catalytic, in the synthesis of chlorophyll. Other 
experiments are being conducted to discover whether 
manganese is also a vital factor in animal nutrition. 
In view of the results obtained, and also of the fact 
that manganese is found in greater quantity in those 
plant and animal tissues which are richest in vitamins, 
the author is led to assume that a relationship exists 
between this element and the vital factors contained 
in these tissues. 

STATISTICS OF INDIAN WHEAT PRODUCTION.-The 
importance of the application of statistical methods 
to agricultural problems is exemplified in an article 
on "Wheat Forecasts in the Punjab" (H. K. Tre
vaskis, Agric. journ., India, xix. Part III.). Origin
ally crop statistics were based on the requirements 
of the land-revenue system, but the abnormal con
ditions created during and after the War led to the 
development of statistical methods of estimating 
whether the stocks of wheat in hand were sufficient 
to feed the great Indian population. At the present 
time the Punjab wheat statistics, with their bearing 
on the possibility of export, are of direct importance 
to the Liverpool wheat market. Forecasts are 
prepared, of which the first two deal only with the 
area covered by wheat and cotton, and the last two 
are estimates of the quantity of the crop actually to 
be handled. The various methods of estimation of 
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crop yield are discussed, together with the statistical 
possibilities of estimating the amount required for 
home consumption. It is suggested that if a census 
of the stocks in hand could be made at the end of the 
financial year, it would be increasingly possible to 
estimate the accuracy of the figures for crop yield and 
consumption, thus providing more trustworthy data 
to be considered in controlling the disposal of the 
wheat crop. 

NIGERIAN COAL MEASURES.-Bulletin No. 6 of the 
Geological Survey of Nigeria deals with the Nigerian 
Coalfields. Section I, Enugu Area, is by A. D. N. 
Bain, with appendices by R. Bullen Newton and 
Prof. A. C. Seward (London: Crown Agents for the 
Colonies, 1924. ros. net.) It shows that there are a 
considerable number of thin seams, but in most of 
the localities there is a seam of 5 ft. to 6 ft. in thick
ness, which is evidently workable. A number of 
analyses are given, showing that the coal is a non
caking coal fairly high in volatile matter and with 
only moderate ash contents. It is, however, possible 
that some of these coals may be found to produce a 
useful coke under suitable conditions. Apparently 
the coal is a good flaming coal and, therefore, well 
suited to reverberatory furnace work, so that it would 
appear to be quite possible to smelt locally the tin
stone produced. The total output in rgzz is given as 
II0,785 tons, and it is shown that the development of 
collieries in this portion of West Africa is likely to be 
of very considerable economic importance. 

COMPUTATION OF ESTUARY TIDES.-A paper en
titled " Estuary tides : a comparison of methods of 
computation," by Dr. Bell Dawson, the Superintend
ent of the Tidal and Current Survey of Canada, is given 
in No. 41 of the Bulletin of the National Research 
Council, Washington. The subject under discussion 
is the accuracy of prediction of the times of high- and 
low-water at stations where the tides are much 
affected by the presence of shallow water, as at Quebec. 
The mechanical harmonic prediction as hitherto used 
for Quebec, though based on the analysis of rg years' 
records, gives average errors in high- and low-water 
times of 26 and ro minutes respectively. For Father 
Point, a station r8o miles nearer the ocean, the pre
dictions are similarly based on rs years' records, and 
the corresponding average errors are each 6 minutes. 
To improve on the predictions for Quebec, Dr. Dawson 
has applied his principle of variable differences, 
periodic (though not in general harmonic) in the 
synodic, anomalistic and decFnational months; This 
is a principle which he has used extensively for many 
years to deduce tidal predictions at a large number of 
stations from the harmonic predictions for a small 
number of standard ports. In his present investiga
tion, he regards Quebec as a secondary port having 
Father Point for its standard, whereas previously 
Quebec had been regarded as a standard port. By 
this means the average errors in the predicted times 
of high- and low-water at Quebec are reduced to 
practically the same as those for Father Point. 

IONISATION IN SOLUTIONS.-In recent years the 
view has been expressed by several investigators that 
strong electrolytes are practically completely ionised 
even at moderate concentrations, and that variations 
usually put down to varying ionisation are due to 
varying activities of the free ions. Attempts have 
been made by Milner to relate the activity to the 
electrostatic forces between the ions, and, more 
recently, by Debye and Hiickel. In the May number 
of the Journal of the American Chemical Society 
Prof. A. A. Noyes gives an elementary deduction of 
the formul<e, and a comparison with experiment. The 
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individual behaviour of different ions, in contradiction 
to the theory, again emerges, but the general agree
ment is of a very striking character. 

ATMOSPHERIC PoLLUTION.-In addition to the 
completed results published in the annual report of 
the Advisory Committee on Atmospheric Pollution, 
arrangements have been made for the circulation, 
month by month, of abstracts showing 'the records 
from deposit gauges, so that earlier information can 
be obtained. The results for April, according to 
the jl,i[eteorological J1!Iagazine for June, show that in 
the centre of Liverpool the d eposit amounted to 
34 gm. per square metre, while on the outskirts of 
Southport the deposit was only 2 gm. per square 
metre. In the City of London it was gm. per 
square metre. Abstracts can be obtained from the 
Atmospheric Pollution Committee, 4 7 Victoria Street, 
S.W.r. 

A NEW SOURCE OF SHORT ELECTRIC WAVES.
The second pamphlet issued by the State Electrical 
Research Institute, Moscow, is a n account by Mrs. 
A. A. Glagolewa-Arkadiewa of a new method of pro
ducing short electrical waves ranging from o·125 mm. 
to 50 mm. in length according to the materials used 
(see also NATURE, May 3, p. 64o). This range in
cludes the wave-lengths 2-4 mm. recently produced 

,by Nichols and Tear (Phy sical R eview, vol. 2, 1923), 
and covers the gap between them and the longest 
produced by Rubens and Baeyer, o·2-o·34 mm., a 
dozen years ago by the method of residual radiation. 
The new method consists in interposing in the spark
gap of the exciting induction coil a paste of fine 
aluminium or brass particles mixed with heavy 
machine oil which is carried on the rim of a wheel like 
a rubber tyre. The wheel dips into a tank of the 
paste, and by its revolution the paste in the spark-gap 
IS contmually renewed. The waves sent out have 
sufficient energy to allow their to be 
measured by the mirror method of Boltzmann. 

ESTIMATION OF RADIOACTIVE SUBSTANCE BY 'Y-RA YS. 
-Dr. W. Bothe describes, in the Zeitschrift fur 
Physik for May, observations made at the Reichs
anstalt with an apparatus in which varying thick
nesses of lead, in the form of a series of concentric 
hollow cylinders with a total thickness of II ·o em., 
can be interposed between the preparation, which 
is placed in the axis of the smallest cylinder, and the 
ionisation chamber. This is a cylindrical sheet iron 
vessel, with a. central cylindrical hollow space having 
the same radms as the largest lead cylinder, which 
fits into it. The inner electrode of the chamber is a 
cylindrical ring of sheet iron concentric with the lead 
cylinders, and is connected with a gold leaf electroscope 
on the top of the chamber. The arrangement is very 
sensitive, so that good readings can be obtained with 
the full thickness of lead. The absorption coefficients 
of the 'Y-rays from the substances to be investigated 
in equilibrium with their disintegration products: 
are o·so em. -1 for radium, o·62 em. -1 for mesothorium 
and o·46 cm.-1 for radiothorium; so that it 
possible for a mixture of the last two to behave like 
pure radium, and it might be concluded that it is 
impossible to distinguish between these two cases by 
the absorption method. Curves have, however, been 
prepared, showing the relation between the radium 
equivalent for the pure substances, and for different 
mixtures, and the varying thicknesses of the lead 
filter; in these the " normal value " of the prepara
tion, obtained through 0·5 em. of lead, was taken 
as umty. The curves show that it is possible to 
estimate the amounts of the constituents in any 
mixture of two of these substances, since even with 
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a mixture of mesothorium and radiothorium, in which 
the absorption is " equal " to that of radium, the 
curve is not identical \Vith that of radium, but cuts 
it at three points, and is easily distinguished from it. 
Such a mixture together with radium may g1ve a 
curve from which it is impossible to deduce the 
relative amounts of the three constituents: but, 
apart from this, the composition of any mixture of 
these substances can be estimated from its curve. 

WASTE HEAT BOILERS AND VERTICAL RETORT GAS 
INSTALLATIONs.- Results o£ tests carried out by the 
Gas Investigation Committee of the Institution of 
Gas Engineers at the works of the Birmingham Gas 
Department, and embodied in the twelfth Report 
submitted by the Committee to the annual meetmg 
of the Institution, show that by the introductiOn of 
the practice of heat-recovery from waste gases m 
waste heat boilers the thermal efficiency of gas pro
duction in normal working .with continuous vertical 
retorts is increased from 6o per cent. to about 66 per 
cent. 

PuLVERISED FuEL.-A paper on "Pulverised Fuel 
and Efficient Steam Generation" read by Mr. D. 
Brownlie before the Institution of Electrical Engineers 
last December has already been noticed in NATURE, 
January .I2, p. 62. The paper in full with the dis
cussions which have followed at vanous centres 
appears in the Institution's Journal for May. These 
are interesting because the subject of the relative 
merits of mechanical stoking and pulverised fuel 
firing is to-day very controversial and was extensively 
debated by many speakers. :r<urthermore, the paper 
dealt with a single system using a central pulvensmg 
plant, and there were a number of advocates of 
systems employing " unit pulverisers " to each 
furnace. Again the possibility that the ejection of 
coal ash would cause a dust nuisance in the denselv 
populated areas of Great Britain ar<?used much 
concern. It was urged in reply that this dust 1s so 
fine as to be carried far away from the installation so 
that its final destination is unknown. 

PRODUCTION OF TOWNS' GAS BY THE REGENEIUTIVE 
GASIFICATION SYSTEM.-A plant for the production of 
towns' gas from coal by the regenerative complete 
gasification system introduced by Messrs. M. W. 
Travers and Clark, has been in operation at Aylesbury 
since February I923, and was described at the annual 
meeting of the Institution of Gas Engineers. The 
installation has about three times the output of a 
carburetted water gas plant which previously occupied 
the site on which it has been erected. Coal is carbon
ised in an upper section of the plant by internal 
heating effected · by direct transference of heat from 
hot gases passed through the coaL The resulting 
coke is gasified by the alternate action of steam an.d 
air in the lower section of the generator. Heat IS 

recovered from the blow gas in a regenerator, from 
which the heated circulating gas passes to mix with 
the water-gas passing from the lower to the upper 
section of the plant during the run. The output of 
gas from the plant is approximately 184 therms of gas 
of calorific power about 360 B.Th.U. per cubiC foot 
per ton of dry coal gasified. By carburetting, the 
calorific power of the gas is raised to 420 B.Th.U. per 
cubic foot. The overall efficiency of the complete 
gasification process is 55'3 per cent., which compares 
favourably with an estimated efficiency of about 46·7 
per cent. characterising the more usual practice con
sisting of a combination of a carbonisation process 
with the production of water gas. Operating charges, 
excluding cost of coal but including costs of carburet
ting and purification, amount to I ·39d. per therm de
livered into the gasholcler. 
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