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Research Items. 
THE ORIGIN OF MAN.-An article by the late Dr. 

A .. A .. Mendes-Correa which appears in the issue of 
for May, deals in an acutely critical manner 

With current theory as to the origin and evolution of 
man. His conclusions are that too great reliance is 
placed upon the evidential value of the teeth of fossil 
man, particularly of the so-called Hesperopithecus 
tooth from Nebraska. The various conclusions re
lating to the classification of Pithecanthropus, and to 
the relation of man to the anthropoids, are contra
dictory or inconclusive; nor have the attempts to 
affiliate man to the fossil ape& yielded any more 
satisfactory result. While the theory of a single line 
of descent presents difficulties, that of a convergence 
of different lines of descent requires repeated coin
Cidence in conditions unlikely to occur in Nature. 
While one theory holds that causation in evolution is 
to be sought in the formation of the Himalaya range 
and consequent changes in climate, another sees it in 
differentiation in adaptation of the organism to local 
conditions. It is probable that both internal factors 
as well as external environment each play a part in 
development. The pface of origin and the date in 
geological time are equally indeterminate. In both 
cases no trustworthy conclusion has yet been attained. 

STONE BATTLE-AXES FROM TROY.-ln Man for May 
Mr. V. Gordon Childe has an interesting note discuss
ing the possible derivation of the perforated battle
axes of stone which occur in some numbers in the 
lower levels at Hissarlik, although extremely rare in 
the JEgean area. The Trojan examples, some of 
which correspond closely to northern types, fall into 
two classes. One, in its semicircular section and 
overhanging butt- end, corresponds closely to the 
"Silesian" type of Eastern Germany and Moravia, 
and belongs to the late neolithic and early bronze age, 
being related more or less to the Fatianovo axes of 
Central Russia. The second type, with cylindrical 
butt end and expanding blade, is represented in the 
oldest separate graves of Jutland, and appears in
trusively with corded ware in Central Europe at a 
relatively late date. The distribution can be ex
plained from a focus in the direction of Scandinavia; 
but even the latest date for Troy II., say 18oo B.C., is 
incompatible with Aberg's typology, which starts from 
a type found in Britain, mainly in barrows of Bronze 
II. The classical view of the priority of metal types 
therefore remains the more probable, and the origin of 
the series should perhaps be sought ultimately in Meso
potamia under Sumerian influence, where socketed 
battle axes were in use from the beginning of the 
second millennium B.c., and immediately in the ochre
graves of Kuban. 

WATERMARKS OF OLD MAPS.-In the Geographical 
journal for May Mr. E. Heawood has an article on the 
use of watermarks in dating old maps and documents. 
The subject is not a new one, but relatively little has 
been done for recent centuries or in the study of 
printed books and maps even of earlier times. 
Briquet's work, published in 1907, left English water
marks out of account and was devoted chiefly to manu
script documents before 16oo. Mr. Heawood's paper 
deals principally with the three centuries 1500-18oo, 
and besides English includes many French, Dutch, 
and Italian watermarks. Briquet concluded from 
the evidence available that the life of an individual 
mark was not more than fifteen years. Mr. Heawood 
has tested this conclusion by a number of marks from 
dated books, and finds that if the dating was de
pendent on the mark, the probable error would be 
less than ten years. Another interesting line of re-
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search on which he touches is the range in space of 
different marks. This obviously may have bearing on 
the authenticity of doubtful documents. The paper 
is illustrated by reproductions of a large number of 
watermarks. 

SURVIVAL OF THE AMERICAN BISON.-Until recent 
years there seemed to be little likelihood that the 
American bison, that once roamed in enormous herds 
through the plains of North America, still survived in 
the continent. Reports then came to hand of its 
existence in the Peace and Athabaska river districts 
of Canada, but doubt was expressed as to the identity 
of the species. In the Geographical ] ournal for May 
Mr. F. H. Kitto describes visits he paid to this district 
on behalf of the Dominion Government which have 
enabled him to say that the animals are the true 
American bison and that they are thriving and 
multiplying well. The area in which the wild bison 
roam lies between the Caribou Mountains on the west, 
the Slave River on the east, the Great Slave Lake 
on the north, and the Peace River on the south. It is 
a fairly level area with some wood, plenty of grass, and 
ample water. Mr. Kitto estimates that in 1922 
there were 1500 to 2000 bison in this area and that 
the numbers were growing. They are equal in size 
and strength to the best specimens of early days, but 
in colour they are somewhat darker. The Govern
ment of Canada has set aside as a national park and 
game sanctuary an area of 10,500 square miles in this 
region, which more than covers the present range of 
the bison. The extermination of this species would 
thus appear to have been definitely stopped. 

EFFECTS OF BREATHING "ACTIVATED" AIR.
Thomas. Arthur ·webster and Leonard Hill have 
investigated the alleged effect of the breathing of air 
which had been irradiated with ultra-violet light in 
promoting growth (Biochemical ] ournal, vol. 18, 
No. 2). They come to the definite, though not 
surprising, conclusion that it has no effect at all on 
growth. 

WEEDS oF SouTH AFRICA.-As reprint No. 45, 
1923, the Division of Botany, Dept. of Agriculture, 
South Africa, has brought out in bulletin form Miss 
K. A. Lansdell's descriptions of the chief S. African 
weeds, their methods of spreading and the steps best 
calculated to eradicate or control them. Each weed 
is illustrated by a coloured plate as well as by figures 
of fruit or seed and stages in life-history. The five 
weeds described in this bulletin, which is to be followed 
by others on similar lines, are the spear thistle, 
Cnicus lanceolatus, L., the dodder, Cuscuta chinensis, 
Lam., Acanthospermum hispidum, D.C., Centaurea 
Melitensis, L., and Opuntia aurantiaca, Gilles. A 
vigorous campaign against these weeds, which are 
" proclaimed " in many provinces throughout S. 
Africa, will be materially assisted by this well-illus
trated bulletin. 

FEEDING VALUE OF SOUTH AFRICAN GRASSES.
Chemical, ecological, and agricultural interests are 
all involved in such studies as the recent examination 
of the chemical composition of South African indi
genous grasses, published by A. J. Taylor, assistant 
chemist, School of Agriculture, Cedara, in the South 
African Journal of Science, vol. 19, and issued 
separately by the South African Department of 
Agriculture, Division of Chemistry Series, No. 4· 
From the very large mass of data obtained, if the 
grasses are placed in inverse order to their crude 
fibre content, this would appear to place them accord
ing to relative feeding value, and thus Prof. Bews's 
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suggestion, that a transverse section of the grass leaf 
u.nder the microscope provided the quickest and 
s1mplest method of appraising nutritive value, would 
seem to be justified. Mr. Taylor finds that the 
typically pioneer and post-climax classes of the native 
grass formation are coarse and inferior in feeding 
value to the ruderal species commonly found on 
waste lands, such as Eleusine indica and Panicum 
proliferum. 

VEGETATION IN NORTHERN GREENLAND.- The 
botanical results of the Thule expedition to the north 
coast of Greenland are presented by Ostenfeld in four 
papers. The first two of these deal with plant lists, 
the third with taxonomic notes, the fourth with the 
general characteristics of the vegetation and the 
habitats (Medd. om Grrtnland, lxiv., 1923, pp. 163, 
191, 209, 223). From this high latitude (83° N.) 
seventy species of flowering plants were obtained, a 
number which serves to throw into relief the com
parative sterility of similar Antarctic regions. Of 
the species obtained, twenty are represented in 
Britain, though most are of Arctic American origin. 
A new species of Braya and new combinations of 
Deschampsia, Melandryum, and Potentilla are de
scribed. There is also an interesting summary of the 
vegetation and habitat conditions in the neighbour
hood of the inland ice. 

GOLGI APPARATUS IN THE NERVE-CELLS OF HELIX. 
-Mr. F . W. R. Brambell and Prof. J. B. Gatenby 
(Sci. Proc. R. Dublin Soc., March 1924, pp. 275-28o) 
have examined the nerve cells of Helix aspersa with 
special reference to the Golgi apparatus. In the 
smallest cells the Golgi apparatus consists of a large 
number of curved rods lying on an archoplasmic 
sphere. Later this apparatus divides and the 
resulting portions-each consisting of an archoplasmic 
disc surrounded by three or four rods-tend to pass 
round the nucleus. At the end of the division the 
rods, each with a portion of archoplasm filling its 
concave side, are dispersed around the nucleus. After 
this no further change takes place except that with 
the growth of the cell the rods greatly increase in 
number, so that in a large neurone the number of 
Golgi rods is enormous. They form a zone around the 
nucleus and pass some distance into the dendrons 
but are not found in the axone-hillock or in the axone. 
This apparatus occupies a position corresponding to 
that of the true Golgi apparatus in young and old 
mammalian nerve cells and is revealed by a similar 
technique . Embryological evidence shows that the 
so-called Golgi bodies of eggs are, during cleavage and 
histogenesis, divided out among the blastomeres and 
their tissue derivatives, including the nerve cells. 

FAUNA OF THE SIJU CAVE.-Vol. xxvi. part I of 
the Records of the Indian Museum is devoted to a 
report on the Siju Cave, Garo Hills, Assam, and its 
fauna. In the general account Dr. Stanley Kemp 
and Dr. B. Chopra describe the topography of this 
underground watercourse running in a tunnel of 
nummulitic rimestone about three-quarters of a mile in 
length. During the rainy season the greater part 
of the cave must be flooded, and the torrents which 
pour through its narrow tunnels must make the inner 
parts extremely difficult of access to animals. The 

which are mostly above flood level, are 
mhab1ted by bats and contain deposits of bat guano, 
and afford food and shelter to those animals which 
have been able to reach them. The true cave fauna 
consists of 86 species, but of these only 33 penetrate 
beyond a depth of 6oo feet. A considerable part of 
the collection consists of species which are known to 
occur in daylight, and most of the hitherto undescribed 
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forms resemble their outdoor relatives and are not 
modified in response to their peculiar environment. 
A large cavern about 400 feet from the entrance 
contains a rich fauna-68 species, the greater number 
of which breed and spend the whole of their lives 
there. Bat guano affords a plentiful supply of food 
to a brown mite (which occurs in incredible numbers), 
to a cricket and a cockroach, to the larv<e of a moth, 
to beetles, to the mollusc Opeas cavernicola and 
to two oligoch<etes, all of which are abundant. Most 
of the animals in the cavern paid no attention to a 
lamp placed quite close to them, but certain of the 
insects were definitely attracted by light. The only 
species which exhibit definite adaptation to caverni
colous existence are (r) the mollusc Opeas-six per 
cent. of the specimens examined show no trace of 
retinal pigment and the lens is absent; (2) the prawn 
Palcemon cavernicola, the cornea of the eye in which 
is less than half the normal size but the eye is 
functional; (3) two isopod crustacea with reduced eyes. 
The authors suggest that the cave fauna is in an early 
stage of evolution, and that the cave is of compara
tively recent origin. 

CLASSIFICATION OF SPIDERS,-ln a recent paper, 
"On Families of Spiders" (Ann. N.Y. Acad . Sci. xxix. 
145-r8o), Prof. A. Petrunkevitch proposesa system of 
classification which differs from those of Simon and of 
Dahl. He splits the order first into three sub-orders, 
the Liphistiomorph<e, Mygalomorph<e, and 
morph<e. The first of these mcludes the hvmg 
Liphistiid<e and the Carboniferous Arthrolycosid<e .and 
Arthromygalid<e. The Mygalomorph<e embrace e1ght 
families, the Atypid<e of all authors, and the Pycno
thelin<e of Chamberlin, raised, with six sub-families of 
the A viculariid<e of Simon, to the rank of families. 
The Ctenizid<e, however, have an enlarged scope. 
The large sub-order Arachnomorph<e is treated with 
admirable emphasis on the relation between taxonomy 
and evolution. Three lines of descent are noted. 
The first, characterised by a primitive respiratory 
system, includes a dozen families, of which eleven are 
familiar, while the twelfth is the Telemid<e, separated 
from the Leptonetid<e. The second line contains 
thirteen families with two claws and ungual tufts. 
Two of these are the living Attid<e and the Tertiary 
Parattid<e. The rest include the former heterogeneous 
Clubionidie and Drassid<e, very considerably sub
divided. Of the remaining twenty families of three
clawed spiders, the Zodariid<e and Palpimanid<e are 
slightly re-arranged, and the Psechrid<e and Ulo
borid<e are modified. The Amaurobiid<e become a 
new family, removed from the Dictynid<e. The large 
Argiopid<e is undivided, but the arrangement of sub
families is considerably altered . At a bme hke the 
present, when several scientific expeditions are hkel,Y 
to make collections of spiders, Prof. Petrunkevitch s 
paper deserves to be widely known. concludes 
with a table for the separation of the famihes and sub
families which is invaluable to any worker classifying 
a large collection. 

AN APPARATUS FOR TESTING CONTACT !NSECTI
CIDES.-ln the March issue of the Bulletin of Entomo
logical Research Messrs. F. Tattersfield and H .. M. 
Morris, of the Rothamsted Expenmental Station, 
describe an apparatus for testing the toxic values of 
contact insecticides under controlled conditwns. The 
apparatus is so arranged that successive batches of 
insects are sprayed under conditions as similar as 
possible, so that on using various substances at 
different concentrations the results are directly 
comparable. The apparat?-s consists . of .a glass 
receptacle in the lid of which an atomiser IS fixed. 
By means of compressed air, at known pressure, the 
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atomiser discharges a constant quantity of fine spray 
upon insects placed in a glass dish within the re
ceptacle. For the immediate purposes of the research 
undertaken, the factors varied were the poisons used 
and their concentrations. A number of chemieal 
substances at different strengths have been tested by 
means of the apparatus, and curves plotted indicating 
how toxicity varies with the concentration and 
chemical constitution. From some suitable point 
upon each of these curves, a direct comparison of 
toxicity between various chemical compounds can be 
made. Statistically the 50 per cent. death-point, i.e. 
that concentration of a given poison which kills 50 
per cent. of the insects sprayed, is the best. If, for 
example, the concentration of a standard poison such 
as nicotine giving a 50 per cent. mortality is known, 
the ratio of this amount to the amount of another 
substance giving the same mortality may be regarded 
as an insecticidal index for that substance. Also, if 
the curves be continued from their lower to their 
upper limits, indications will be obtained of the 
concentrations that the insects can sustain without 
injury, and of those required to kill up to roo per cent. 
Relative toxic values of a large number of substances 
can be obtained with comparative rapidity. It is 
then easy to select promising compounds for more 
extended trials in the field. 

A FouR-YEAR SEISMIC PERIOD.-In a recent in
vestigation on a 21-minute period of earthquake 
frequency, Prof. H. H. Turner found that there was 
also a period of nearly four years in the occurrence of 
earthquakes in Jamaica. He has afterwards examined 
other catalogues (Mon. Not., Roy. Astr. Soc. Geoph. 
Suppl., vol. r, 1924). From a long series of Chinese 
earthquakes (A.D. 8o-r88o) he estimates the period at 
3·981 years, and from a series for Japan (r669-r82o) 
at 3·985 years. Other catalogues of briefer duration 
give similar results. There is some evidence of a 
progression in the maximum-epoch with increase of 
latitude, the " most suitable hypothesis" being "a 
regular travel of the maximum from the South Pole 
to the North in the 4-year cycle." 

RAINFALL IN THE DUTCH EAST INDIES.-The Royal 
Magnetic and Meteorological Observatory in Batavia 
has published Regenwaarnemingen in Nederlandsch
Indie for 1922. As in the previous issues of this 
publication the rainfall data are given for many 
hundred stations in Java, Sumatra, Borneo, the 
Celebes, the Moluccas, and the smaller Dutch islands, 
including twenty stations in Dutch New Guinea. In 
each case the data recorded are the total falls for 
each month in the year, the number of rainy days in 
the month, and the amount of the heaviest fall in the 
month. Only in a very small number of the stations 
are the statistics incomplete. There is no discussion 
of the observations or comparison with other years. 

CORN CROPS AND RAINFALL IN SICILY.-A study of 
the correlation between harvest-yields and annual and 
seasonal on qualitative lines, that is to say, 
without the computation of coefficients of correlation, 
for the period 1909-1923, is given by Prof. F. Eredia 
in a paper entitled " Correlazione tra la produzione 
del frumento e 1' andamento delle pioggie in Sicilia" 
[Rendiconti della R. Accademia Nazionale dei Lincei, 
vol. xxxii. ser. sa, 1923]. In Sicily, rainfall is 
negligible between June and September, and is 
small in and May, but the crops are especially 
susceptible to variations in the fall of these two 
months. The major relationship brought out by the 
tables and diagrams is that whereas years of scarcity 
are always those of low rainfall, the converse does not 
always hold, which points to an optimum quantity of 
rain, put by Eredia at 840 mm. (33·6 inches), above 
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which rain is damaging. Certain discrepancies come 
out as between different districts of Sicily in connexion 
with differences in agricultural methods and the use 
of manures, which tend to complicate the simple 
climatic influences. Much work of this kind has been 
done in Great Britain, Sweden, and other countries, 
and nothing would throw so much light on the im
portant subject of agricultural climatology as a geo
graphical co-ordination of the results. 

A METAL VAcuuM PuMP.-The May issue of the 
Philosophical Magazine contains a short resume of 
the advances which have been made in recent years 
in the construction of high vacuum pumps, and a 
description of an all-metal pump system which has 
been designed by Mr. I. Backhurst and Dr. G. W. C. 
Kaye of the National Physical Laboratory. The 
principle used is that of Langmuir-the gas or vapour 
to be removed is driven along a cooled solid surface 
by a blast of mercury vapour produced by boiling 
mercury. In the new pump the evacuation is carried 
out in two stages, and it requires a fore vacuum at 
a pressure not exceeding 0·4 em. of mercury to give 
the highest vacua. In the first stage the mercury 
vapour is driven through a jet, and drags along with 
it the gas or vapour around it as in a filter pump. 
The pressure is in this way brought down to o·ooor 
em . of mercury. In the second stage the mercury 
vapour rising from the mercury in the boiler is 
deflected downwards by a curved plate against a 
water-cooled surface. The combination gives press
ures of the order ro- 7 em. of mercury, and evacuates 
at the rate of 6ooo c.c. per second. At the Royal 
Society Conversazione on May 14 a further improve
ment was shown. The two stages are now combined 
into a single operation and the pump itself has no 
welded joints. 

UsE OF PuLVERISED CoAL IN AMERICA.-The Fuel 
Research Board of the Department of Scientific and 
Industrial Research has just issued a third edition 
of the Special Report No. 1 by L. C. Harvey, entitled 
" Pulverised Coal Systems in America." The use of 
pulverised fuel offers some of the ad vantages associated 
with gaseous fuel without the expenditure of heat 
and money necessary to produce the gas. Neverthe
less, though its use in Great Britain is well established 
in the cement industry, it has developed only slowly 
in others. In America the use of powdered coal 
has developed widely, and especially for the genera
tion of steam in large power-station practice. Some 
of the largest steam-driven power stations in the 
world are being constructed for operation with 
powdered fuel, and at Milwaukee, following protracted 
experience, a new 2oo,ooo kw. station has been 
constructed with this system of combustion in the 
boiler house. Mention is also made in the report of 
recent European experience, and in this connexion 
the power station at Gennevilliers, Paris, may be 
mentioned. The difficulties, dangers, and dements 
attendant on the use of the fuel are discussed, but 
the author is inclined to think they are exaggerated 
or are obviated by suitable design and skilled operation 
of the plant. Thus it is known that much if not most 
of the ash of the coal is carried out of the boiler 
chimney, but it is stated that no nuisance is caused 
because the ash is so fine as to be carried a long way, 
and it is not known where it is deposited. Little or 
no economy is claimed for the substitution of pul
verised fuel for efficient mechanical stokers 
capital outlay is considerable), but where a new 
installation is being made, the author is a strong 
advocate for the dust firing. The use of low grade 
and special fuels and possible application to domeshc 
practice are mentioned. 
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