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Research 
HEREDITY IN FINGER PRINTS.-Attention was first 

directed to the indications of heredity in papillary 
ridges by Galton, upon whose investigations our 
knowledge of finger prints is based. His evidence 
on this point consisted of a statistical treatment of 
ISO fraternal couplets, an investigation of 17 sets of 
twins, and a comparison of children with their parents 
when both parents were like patterned. Galton 
himself pointed out that the number of his cases was 
too few to justify quantitative conclusions. The 
question has been investigated further by later 
workers, of whom the most recent is Kristine 
Bonnevie, of the University of Kristiania, who has 
had the finger prints of the Court of Justice of 
Kristiania placed at her disposal. This material 
covers 24,578 Norwegian criminals. The result of 
an examination of these data is published in the 
journal of Genetics, vol. 15, pt. I. The statistical 
investigation follo"ws Galton's results very closely, 
showing a percentage for all fingers :-whorls 25·65, 
radial loops 5·81, ulnar loops 61·14, and arches 7·4, 
the distribution being characteristic for all fingers. 
A comparison with material from other races showed 
the total numerical occurrence of each pattern type 
to be characteristic of each race investigated, while 
the distribution of each type upon the various fingers 
showed in all races the same characteristics as in the 
Norwegian material. Among other conclusions of 
considerable importance, a number derived from 
data furnished by related individuals clearly suggest 
that finger patterns are hereditary. Further, there 
is seen to be a causal connexion between the appear
ance of the patterns and the shape of each finger-ball. 

THE CuLTURE OF THE NEWARS.-The Newars form 
the most numerous group of the inhabitants of the 
Valley of Nepal proper, and afford an interesting 
example of the effect of a fusion of cultures-a point 
of view from which they have been studied by 
.i'ilr. K. P. Chattopadhyay in a communication in the 
Journal of the Asiatic Society of Bengal, N.S. vol. xix. 
pt. ro. They are divided into the Bauddhamargis 
who worship Buddha, and the Sivamargis who 
worship Siva ; but since their conquest by the 
Gurkhas, who entered Nepal in 1768, the former have, 
under the encouragement of their conquerors, lost 
ground to the latter, who may be termed Hindus, 
and have an organisation similar to that of the Hindus 
of the plains, though of a simpler character. The 
Bauddhamargis are divided into three grades. A 
peculiarity of the castes is that most have a religious 
duty to perform at the festivals, and are as much 
religious organisations as social. Among the Hindu 
Newars, the only definite secular occupation followed 
by any caste except fighting, trade, and cultivation, 
is that of cowherds. All c,other occupations are 
followed by pure and mixed Bauddhas. It is clear 
that the employment of cattle was not known to 
the Newars in ancient times, and even now is com
paratively rare. Before the knowledge of cattle 
was introduced to Nepal, a culture characterised 
by knowledge of metal, wood and stone working, 
as well as hoe cultivation of a peculiar type, existed, 
and must have come from elsewhere, being imposed 
on a country inhabited by rude and wild tribes. An 
analysis of religion, social organisation, and arts and 
crafts indicates that this early culture came from 
India, and not Tibet as has been suggested. This 
was followed by a later Brahmanic conquest or in
cursion with a culture not strikingly superior to that 
of Nepal, into which it was assimilated. It differed 
in type from that Brahmanic civilisation which 
affected the Gurkhas. 
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Items. 
BRITISH FosSIL ELEPHANTS.-In La Nature for 

November 15 (No. 2641), Dr. Georges Pontier gives 
an account of his researches on the British fossil 
elephants. He figures selected specimens attributed 
to Elephas planifrons, E. meridionalis, E. antiquus, 
E. priscus, E. trogomther£i and two forms of E. 
primigenius. In a table at the end he sums up 
his views of the evolution of the group as ex
emplified by the British forms, and in these views 
he follows very closely those of Deperet and Mayet, 
whose paper published in La Nature for August 
25, 1923 (No. 2577) has already been noticed 
in these columns (NATURE, September 15, 1923, p. 
405). While the view, which we owe to Deperet and 
Mayet, that the various species of elephants form 
separate lines, with little or no connexion with one 
another; that, for example, E. planifrons gave rise to 
E. meridionalis and its mutations only; that E. 
antiquus is separate from it and so on, is a view which 
is attractive and easy of comprehension, it is neverthe
less not entirelv borne out bv a closer survey of all the 
material in the numerous large collections in Great 
Britain. It takes no account of the many apparent 
intergradations of the pattern and other characters of 
the molar teeth which have led many other authors 
to the different conclusion that there is much inter
relationship. It places also too great a reliance on the 
supposed correctness of the sequence in time of the 
described mutations, some of which can be shown to 
occur in England in the same beds instead of appear
ing in subsequent strata. The paper, however, forms 
an interesting and valuable contribution to a very 
perplexing problem. 

NoRTH AMERICAN MAMMALS.-Mr. G. S. Miller has 
a two-fold object in drawing up his List of North 
American Recent Mammals, 1923 (Bull. U.S. Nat. 
Mus., No. 128) : to direct attention to the richness of 
the United States National Museum collections, and 
to furnish a summary of the systematic results of the 
study of North American mammals to the end of the 
year 1923. The stupendous nature of Mr. Miller's 
task may be gauged from the fact that the United 
States National Museum collections contain r66,ooo 
skins, three-quarters of which have been brought 
together by the United States Biological Survey, to 
the work of which Mr. Miller pays full tribute. The 
completeness of the collections may be judged when 
it is remembered that out of 2554 forms represented 
in North America, only 171, or less than 7 per cent., 
are absent from the national collections, while the 
number of types at the disposal of the author was 
1435· Mr. Miller has furnished under each species or 
sub-species a reference to the first publication of the 
name,· or to the publication in which it was first 
admitted to the North American list, and he has 
correlated his nomenclature with previously published 
lists. Under each form the type locality is given with 
great exactitude, and the known range briefly in
dicated. Mr. Miller's paper will be an invaluable 
work of reference for all engaged in the study of 
mammalogy. 

A PROBLEMATICAL ORGAN IN THE LAMPREY.-Mr. 
G. R. de Beer (jour. A nat., vol. lix. pt. r, pp. 97-107, 
October 1924) has investigated the problematical 
organ in the olfactory capsule of Petromyzon first 
made known by Vv. B. Scott, and the subject of much 
speculation by subsequent workers. The organ is 
vesicular, the vesicles being closed, lined with ciliated 
glandular cells, containing fluid, and immersed in 
blood sinuses innervated by branches of the olfactory 
nerve. The diverticula from which the vesicles 
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arise in the larva contain secreted (excreted) matter, 
and the fluid in the adult vesicles is evacuated 
through the blood. There is not sufficient evidence 
to indicate the homologies of the organ, but the 
author thinks the evidence not strong enough to 
warrant the suggestion that it is the homologue of 
Jacobsen's organ. He inclines to the view that it is 
a gland, possibly endocrinal in nature, the secretion 
being carried away in the blood sinuses with which 
it is surrounded. Experimental tests with extracts 
from the organ give negative pituitary reactions. 
No similar organ was found in the allied genera 
Myxine or Bdellostoma. 

A DEVONIAN PLANT WITH ALGAL ORGANISATION 
AND TETRADS OF RESISTANT SPORES.-This interest
ing conjunction of characters seems to be present in 
Sporocarpon furcatum, a fossil plant from the black 
shale of the Devonian strata of Ohio, first described 
bv Sir William Dawson, who saw in these saccate, 
flattened pellicles, the compressed remains of the 
sporocarps of some unknown plant. The late Dr. 
R. Kidston and Prof. W. H. Lang now report, in the 
Transaction of the Roy. Soc. of Edinburgh, vol. 53, 
pp. 597-6oi, the finding of tetrads of spores in 
specimens of this plant. The authors conclude that 
the mode of occurrence, general appearance, and 
structure of the specimens strongly suggest that they 
are the more persistent tips of some thalloid Alga of 
the period. The disposition of these spore tetrads 
might be paralleled among living Rhodophyceae, 
but the resistant nature of the thick wall of the spores 
and the presence of surface marking corresponding to 
the place of contact of the spores then become 
features of extraordinary interest, as they are not 
found in any known Alga. 

THE IMMUNITY OF APPLE STOCKS FROM WOOLLY 
APHis.-In the Bulletin of Entomological Research for 
November 1924 (vol. xv. pp. 157-170), Mr. L. N. Stani
land attempts to explain this immunity in certain 
apple stocks. It is well known that the woolly aphis 
induces gall formation on its host plant, and Mr. 
Staniland remarks that the cambium is affected, 
almost certainly by the salivary secretion of the 
insect, in such a way that each of its cells divides 
more rapidly than normally, thus producing the gall 
tissue. Later, the medullary rays are affected and 
also contribute to gall formation. The occurrence of 
sclerenchyma in the host-plant plays an important 
part in relation to the susceptibility of different 
varieties of apple to woolly aphis attack. The chances 
of the stylets of the aphid reaching a point near to 
the cambium bear a definite relation to the degree of 
development of the prohibiting factor, sclerenchyma. 
The latter tissue, to a large extent, affords a barrier 
to the passage of the stylets. There is also a definite 
relation between the possibilities of penetration and 
the number of thin-walled "penetration areas" 
between the masses of sclerenchyma. When the 
masses of the latter are large, and the softer penetra
tion areas between them are reduced to a minimum, 
the chances of successful attack are enormously 
reduced. Among the varieties of apple studied it was 
found that a series arranged according to degree of 
susceptibility of attack largely corresponds with one 
arranged in order of the completeness of the develop
ment of the sclerenchyma ring. 

GEOLOGY OF THE GoBr.-The geological results of 
the Asiatic Expeditions of the American Museum of 
Natural History include a detailed study of the basin 
structures of Mongolia, a first instalment of which is 
presented by C. P. Berkey and F. K. Morris in the 
Bull. Am. Mus. Nat. Hist., vol. li., I924, pp. 103-127. 
Between the Arctic and the Pacific divides lies the 

NO. 2879, VOL. I I 5] 

Gobi Basin, a down-warped plateau bounded by rims 
that stand some 3000 feet above its average level. 
Within it are many minor basins that the authors 
distinguish by the term talas (Mongol for " open 
steppelands "). Each of these in turn contains still 
smalle.r basins which are the gobis proper of the 
Mongols. The basement rocks make up a deformed 
complex that probably corresponds on the whole to 
the Arch<ean of other lands, and in particular to the 
T'ai Shan complex of China. Above these there are 
probable representatives of the Middle and Upper 
pre-Cambrian, and all are cut by an immense bathy
lith. Next come infolded remnants of Carboniferous 
and Permian marine sediments, and a more extensive 
series of continental clastics that seem to be of Lower 
Jurassic age. All these older formations were strongly 
folded and worn down to a mature peneplain before 
the nearly horizontal basin sediments were deposited. 
These belong to the Cretaceous and Tertiary, and 
represent a continuation of continental conditions 
that have persisted right down to the present day. 
Two types of Gobi basins are recognised : one char
acterised by a faulted margin on the south, where the 
basins abut against the fault-block ranges of the 
Eastern Altai; and the other by simple) down
warping in the less disturbed areas. The faulted 
basins contain lavas and a much greater thickness of 
sediments than the warped basins; but in both types 
sedimentation was intermittent, and in any one basin 
long intervals are unrepresented by deposits. The 
Miocene, for example, is almost completely absent 
from vast areas of Asia. On the whole, then, the 
Angara-Gobia continent seems to have been stable for 
long periods, and to have suffered regional denudation 
ever since the (?) Jurassic folding. Complementary 
sedimentation within its own borders is registered only 
where gentle warping and marginal faulting provided 
temporary collecting basins. 

AUSTRALIAN CHINA CLA YS.-Australia has large de
posits of china clay, and a report has been prepared on 
their different qualities(" Australian Clays in the Manu
facture of White Pottery Wares," by R. C. Callister, 
Bull. 27, Institute of Science and Industry, Common
wealth of Australia, Melbourne, 1924). The results are 
presumably of a preliminary character. Most of the 
china clay employed in the work was from Lal Lal, 
and it is said that in this locality" very large quantities 
were available of a very uniform composition; later it 
was proved that this uniformity was further increased '' 
when the material from the top was not mixed with 

1 that from below, but analyses justifying these state
ments are not included. The ultimate composition is 
not far removed from that of some of the English 
china clays. The statement that the osmose process 
of purification has been condemned in America, may 
convey a wrong impression. Very elaborate and 
expensive trials on the process have also been made 
by the British Refractories Research Association, and 
a few extracts from the report were indicated by Mr. 
S. R. Hind in the Gas ] ournal (Supplement, July 9, 
1924). The net result showed that the expense did 
not justify the results obtained by this mode of 
purifying fireclays. Several countries have deposits 
of good china clay near at hand, and yet many 
manufacturers prefer to import the Cornish clays, 
e.g. Germany, the United States, etc. Manufacturers 
have stated that they prefer Cornish clays because 
(i.) their uniformity can be depended upon from year 
to year; and (ii.) with other clays there are small 
losses in manufacture which are a constant and 
irritating dead-charge on the output. It is to be 
hoped that the Australian china clays will prove an 
exception. 
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AUSTRIAN METEOROLOGY.-ln the for 
1920 of the Zentralanstalt fur Meteorologic und 
Geodynamik in Vienna, Dr. F. M. Exner directs 
attention to the number and distribution of meteoro
logical observatories in Austria. There are now 
86 observatories, of which 16 are of the first class. 
The year-book gives the full daily observations at 
Feldkirch, Salzburg, Sonnblick, Vienna, Graz and 
Obir, and the monthly and year means for all stations. 
Further tables give additional data for Vienna from 
self-registering instruments, while the final section 
gives the records of air movements derived from 
pilot balloons at Vienna in 1919 and 1920, to which 
are added some data from the Hochobir observatory 
in Carinthia at an elevation of 6700 feet. 

FREQUENCY OF HEAVY RAIN IN lNDIA.-Memoirs 
of the Indian Meteorological D epartment, vol. xxiii. 
pt. 8, gives much valuable data by Sir Gilbert T. 
Walker, who was until recently Director-General of 
Observatories. The object of the discussion is to 
supply engineering and other projects dependent 
upon rainfall with trustworthy information regarding 
both the frequency of heavy rain over various 
districts of India and the maximum amount of rain 
to be expected within definite short periods. The 
observations are for all rain-gauge stations main
tained during the period of 30 years from 1891 to 
1920, using data only where records are available 
for at least 10 years, and the number of years is 
stated. The falls are given for 24 hours, ending at 
8 A.M., for the amounts of 3 to 4 inches, 4 to 5, and 
for each inch to 15 inches, while information of falls 
exceeding 15 inches in 24 hours is given as footnotes 
to the ordinary tables. To test the accuracy of the 
30 years' limit, frequency tables have been compiled 
for 8 stations using all available data; the Madras 
observations cover a period of 85 years and Bombay 
76; both of which show the 30 years' results to be 
quite satisfactory. The tables are grouped for the 
several divisions. At Cherrapunji, where there are 
two rainfall stations, the records extend over 30 
years ; these show a fall of 39 to 40 inches in the 
24 hours, and 5 other falls between 30 and 35 inches, 
while there are in addition 25 falls between 20 and 
30 inches in the 24 hours. There are more than ten 
other stations with a rainfall of upwards of zo inches 
in the 24 hours. Rainfall frequencies at five stations 
in the south of the Bombay Presidency are given in 
an appendix ; these are said to bear out Blanford's 
statement " that the greatest quantity of rain is 
yielded by falls not differing very much from those 
of average measurement." Reference is made to 
Part 7 of the same volume, which gives the 
monthly and annual rainfall amounts for all Indian 
stations to the end of 1920. (See NATURE, June 7, 
1924, p. 836.) 

MEASUREMENT OF RADIO FREQUENCY.-A paper 
(No. 489) of more than ordinary interest on the 
measurement of radio frequency by Grace Hazen and 
Frieda Kenyon has been published by the Bureau of 
Standards at Washington. A direct comparison is 
made between the accurately known frequency of a 
tuning fork and a high radio frequency. Two inter
mediate radio frequency generating sets are employed 
and the adjustments are made by noticing the 
Lissajous figures produced in a ca thode ray oscillo
graph. The tuning fork had a frequency of 1024·2 
periods per second and was driven by a five- watt 
electron tube generating set. The intermediate 
t::enerating sets each used a 250- watt electron tube. 
The oscillograph had a tube of the cold cathode type 
and required about zo,ooo volts to operate it. The 
Lissajous figures were formed on the fluorescent 
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screen by applying the two alternating magnetic 
fields at right angles to one another. The procedure 
adopted was to adjust the frequency of the first 
intermediate set to be a known multiple of the 
audio frequency. A range from 1·5 to 22 times the 
audio frequency was thus obtained. The second inter
mediate set was then adjusted to the first intermediate 
set in a similar way. Finally a point on the scale of 
the high frequency meter was found. The range of 
the wave meter standardised in this way extends 
from 3·5 to sooo kilocycles per second. Photographs 
of the figures obtained and the apparatus used are 
given in the paper. The method seems to have been 
first used by L. M. Hull in 1919. The limitations of 
the accuracy attainable appear to be entirely in the 
audio frequency source used as the basis of the 
measurement and in calibrating and reading the wave 
meter. 

THE ELECTRICAL CHARGE OF THE EARTH.-ln a 
paper in the Annalen der Physik for October, Dr. C. 
Ramsauer directs attention to the fact that, though 
the surface density <I" can be deduced from the 
potential gradient in the atmosphere by means of the 
formula 21r<I" = - dV fdh, a direct measurement requires 
a definite reference point, which can now be supplied 
by the state of an electrically neutral atom, contain
ing an equal number of electrons and of protons. 
This is the state in the interior of every conductor, 
independently of the distribution of electricity on its 
surface ; and an experiment is described in which 
an insulated plate A, parallel to and in the plane 
of the earth's surface, can be covered with a con
ducting cover B connected to the so that 
A, which was originally part of the earth's surface, 
is now in the interior of the earth. A is connected 
to earth through a circuit containing a galvanometer 
and a key. The key is pressed down with B removed, 
the key is raised, B is placed over A, the key is 
pressed down and the charge on A discharged through 
the galvanometer. Another current can be produced 
when the cover is removed and A becomes charged 
again. It is possible to use an electrometer instead 
of a galvanometer, if the capacity of the condenser 
A- B is known. In this way, the excess of electrons 
for a definite area of the earth's surface is determined ; 
the highest value observed was about I x 1010 electrons 
or 15 x Io-10 coulombs per square metre; on one 
occasion, during a light shower, the density fell 
from 14 x Io-10 coulombs per sq. m. to zero in a few 
minutes. Such variations are due to space charges 
in the atmosphere, and possibly to the charges of the 
heavenly bodies. 

ZIRCONIUM AND HAFNIUM OXIDES.-G. Hevesy and 
V. Berglund have determined the densities of zir
conium and hafnium oxides by the pyknometer 
method (J . Chern. Soc., November) . X-ray examina
tion showed that the latter oxide contained Jess than 
o· 5 per cent. of the former; both oxides were prepared 
from the normal sulphate and were carefully purified. 
The average densities obtained were (zo 0

) : Zr02 
5·73, Hf02 g·67 ; hence the percentage of hafnium 
oxide in a mixture of the two oxides is given by the 
formula (d- 5"73)/o·o394, where dis the density of the 
oxide mixture at 20°. This formula should only be 
used when both oxides are prepared by exactly the 
same method. 

ERRATUM.-ln a note on Mr. J. B. Kramer's paper 
entitled "An Electronic Battery," in the issue of 
December 13, p. 873, it ·was stated that the terminal 
connected to the carbon is negative; this is incorrect 
-the terminal connected to the zinc is negative, and 
that connected to the carbon positive. 
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