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Research Items. 
Prehistoric Sind and Sumeria.-Mr. Ernest Mackay 

publishes in Antiquity for December some further 
links between Mohenjo-daro and ancient Sumeria, 
which he is able to add to those given in the recently 
published " Mohenj o - daro ", edited by Sir John 
Marshall, as a result of the examination of material 
added to the Baghdad Museum since he left Iraq_ 
Red carnelian beads with a white design found in 
graves at Ur are identical with those from Sind, the 
latter probably being a local copy of an imported 
bead. Other examples of decorated carnelian beads 
link the two civilisations, but at Mohenjo-daro·they 
were probably imported and were greatly valued, as 
is shown by the fact that they were copied in steatite, 
the red ground being produced by a burnished hrema
tite paint. Persia may have been the original source 
and may also have supplied Russia. A peculiar bead, 
rhomboidal in section, of which the long sides are 
notched, is also found at Ur and Kish, where it is 
dated at about 3100 B.C. They may be copied from 
sickle flints, and in Sind were probably imported from 
Sumeria. Terminals in gold, copper, or faience are 
frequently found at Mohenjo-daro. Though not yet 
found in Sumeria, they occur at Byblos, dating from 
the Fourth Dynasty of Egypt. Hollow gold terminals 
exactly resembling these have recently been found at 
Gizeh (2900-2750 B.C.). A copper blade found at 
Mohenjo-daro in one of the upper layers exactly 
resembles one from Kish, except that the latter has 
a longer tang. Cubical dice, tetrahedral gamesmen, 
and pottery rings, thought to belong to a game, have 
been found at Mohenjo-daro and in Sumeria. The 
framed Greek cross and the swastika occur in both 
areas, though a swastika found at Kish may have 
been made locally for an Indian resident. Other 
resemblances noted are feeding-cups with projecting 
spouts_. beads capped with gold, perforated vessels, 
hollow animal masks in pottery and metal, and the 
narrowing of the eyes in certain human figures. 

Rhythmisation in a Motor Task.-At the meeting of 
the British Association on Sept. 28 a very interesting 
paper was given to Section J (Psychology), by Mr. 
D. W. Harding, on the part played by rhythm in learn
ing typewriting. Observations were made on experi
enced typists practising an unfamiliar word until they 
could type it at their normal high speed. In typing, 
owing to the nature of the keyboard, the rhythms 
that may occur are more complex than those hitherto 
studied in G. E. Mimer's experiments in memorising. 
The experiments were carried out with an ordinary 
portable typewriter, but in place of the usual paper 
for receiving the impressions, a paper tape moving 
through the machine at a constant rate was substituted. 
The subjects typed in the usual way, but, as the tape 
moved continuously, any difference in the time 
intervals between letter-strokes was recorded as a 
difference in spacing on the tape. Each subject's 
work was measured for uniformity by estimating the 
deviation from uniformity of the time-interval 
between each letter-stroke and the next, and for con
sistency, as represented by the coefficient of varia
bility, from repetition to repetition of the ratios in the 
word. This allowed the sameness of the rhythm to 
be measured even though the tempo might not be the 
same. The most striking result that appeared was 
the relation between rhythmisation and capacity for 
speed, those subjects who tended to maintain uniform 
time-intervals between successive letters being the 
slowest. As the learning of movements plays such 
an important part in education and also in many 
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industrial processes, this very careful and original 
study is of considerable value and deserves to be 
carried further. 

Sexual Selection and External Appearance.-0. L. 
Tinklepaugh, in the Journal of Mammalogy for 
November (p. 430), records a case in which a male of 
the rhesus macaque (Macaca mulatta), kept along with 
a female crab-eating macaque (M. irus), plucked and 
bit off the long hairs of the eyebrows and cheek-tufts 
of his companion, often leaning back and surveying 
her as if evaluating results. The suggestion is made 
that he was modifying her appearance to suit his 
taste, and it may be noted that the rhesus is far less 
hairy about the face than the crab-eating macaque, 
so that it would appear that the male was here trying 
to make his alien mate conform to the appearance of 
females of his own species. A similar case in birds 
occurred at the London Zoological Gardens during 
this century, in which a male ocel!ated turkey 
(Meleagris ocellata) plucked out the crest of a Burmese 
peahen (Pavo muticus) which had become attached 
to him in spite of the presence of a male of her own 
kind, thus reducing her head to the unadorned state 
of that of a hen turkey. 

Abnormalities in the Frog's Blood-vessels.-Dr. C. 
H. O'Donoghue (Tran.<J. Roy. Soc. Edin., vol. 57, 
pp. 179-224; 1931) describes forty-eight hitherto un
recorded abnormalities in the blood vascular system 
of Rana temporaria, summarises the abnormalities 
previously recorded, and discusses the general sig
nificance of each type of abnormality. One example 
of an imperfectly flexed heart is described, which, it 
is suggested, results from the retention of the dorsal 
mesocardium. In one frog the right systemic aorta 
was absent, posterior to the point of origin of the 
subclavian artery; in four other frogs accessory 
pulmonary arteries were present as branches of the 
cmliaco-mesenteric artery to one or both of the lungs. 
In each of nine examples a transverse anastomosis 
was present between the two external jugular veins, 
and in the majority of these the right anterior caval 
vein was missing. Six abnormalities of the anterior 
abdominal vein and seventeen abnormalities in the 
posterior cardinal, posterior caval, and renal-portal 
veins are noticed, which are explicable in the light of 
the embryonic history of the respective veins. Ab
normal accessory pulmonary veins arising in the 
lungs and emptying into some factor of the hepatic 
portal system are described in six specimens. A 
consideration of some of the abnormalities reveals 
homologies between certain of the main veins in the 
Anura and in the elasmobranchs. This paper will be 
very useful for reference in all laboratories where the 
blood vessels of Rana temporaria are examined in 
any detail and where, therefore, abnormalities are 
almost certain to come under observation. 

Indian Horse Flies.-Part 3, Vol. 1 (September 
1931), of the new Indian Journal of Veterinary Science 
and Animal Husbandry, among other articles, con
tains part 14 of a "Veterinary Entomology for 
India", by T. B. Fletcher and S. K. Sen. It deals 
with the Tabanidre or horse flies, of which about 135 
Indian species have been described. The article is 
illustrated with an admirable coloured plate depict
ing twenty-four species of various genera. One of the 
most remarkable insects figured is Corizoneura longi
rostris, in which the ' proboscis ' is one and a half 
times the length of the body. This fly has been 
observed to suck nectar from flowers, and the long 
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proboscis, which is actually the labium, is well adapted 
for scooping up nectar. The true piercing stylets are 
much shorter and are hidden away in the labium. 

Cultivation of Sisal.-Sisal (Agave sisalana) is a 
fibre-yielding plant of great and increasing importan?e 
in East Africa, and some account of the problems m 
connexion with its cultivation are given by F. J. 
Nutman of the Amani Research Station (Bulletin of 
the Imperial Institute, vol. 29, p. 299). Up to the 
present, scarcely any research has been car:ied out 
with this crop, as it has been possible to grow 1t profit
ably with a minimum of scientific knowledge, and 
since the plant is not an annual, field experiments 
are necessarily long and expensive. One of the most 
important physiological questions is a proper under
standing of the factors influencing flowering, for af~er 
the production of the inflorescence the plant dies 
and no more leaves, the source of the fibre, are 
developed. The suggestion that flowering, or ' pol~g ' 
as it is termed, occurs after the formation of a given 
number of leaves is rejected, but, it is still uncertain 
whether, and in what way, soil, climate, and. water 
relations can be correlated with this fundamental 
change in the plant's development. Fruiting, on the 
other hand, appears to be influenced by quite different 
factors, for although flowering is a universal pheno
menon, fruit formation is confined to the highlands 
of Kenya. Propagation is in consequence entirely 
vegetative by means of bulbils and suckers? an? 
further investigations are needed to determme 1f 
treatment of the parent can influence the after be
haviour of the suckers. Other important problems 
arise in connexion with the drought-resisting proper
ties exhibited by sisal, for there is a tendency to 
extend its culture into the more arid parts of East 
Africa, and under semi-desert conditions special cul
tivation operations appear to be necessary. In 
addition to physiological problems such as these, 
questions of agronomy and genetical interest abound, 
and if the sisal industry is to survive the critical 
period through which it is at present passing, further 
research is of fundamental importance. 

Origin of Witwatersrand Gold.-Dr. L. C. Graton's 
recent advocacy of a hydrothermal origin for the gold 
deposits of the Rand has stimulated a vigorous dis
cussion, which is published in an 'Annexure ' to the 
Trans. Geol. Soc. South Africa, for 1931. In all ten 
papers the conclusion is reached that the hydro
thermal hypothesis is untenable. R. B. Young shows 
clearly that the distribution of gold is related to 
the sedimentary characters of the beds, whereas the 
metasomatism that has undoubtedly occurred bears 
no relation to that distribution. This contrast is con
firmed by E. Homersham, E. T. Mellor, and J. W. 
Gregory. The last two of these authors and A. W. 
Rogers, F. E. Keep, E. H. A. Joseph, and W. S. F. 
Cameron give conclusive evidence that the banket 
could not have been accumulated in the off-shore 
marine environment postulated by Graton ; they 
favour deltaic or littoral conditions, and record many 
instances of contemporaneous erosion. F. E. Keep 
makes a good point in comparing the gold occurrences 
with those of genuine hydrothermal origin. E. T. 
Mellor, E. P. Cowles, and P. Macadam present assay 
results demonstrating that the amount of gold carried 
by the quartz veins is negligible compared with that 
in the pay reefs. P. Macadam also shows that the 
basic dykes are free from gold or contain only minute 
traces, and W. S. F. Cameron considers, with justifica
tion, that the gold in the quart2:-veins may well haye 
been derived from that present m the placer deposits 
through which they have passed. (See also NATURE, 
127, 536, April 4, 1931.) 
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Acoustic Sounding.-Commander J. A. Slee read an 
important paper on reflexion methods of measuring 
the depth of the sea to the Institution of Electrical 
Engineers on Dec. 2. Navigators of big ships are 
very anxious to read depths up to a hundred fathoms 
and are particularly interested in depths from two to 
twenty fathoms of water under the keel. Trawlers, 
on the other hand, need to measure much greater 
depths, at least as great as 350 fathoms. The vast 
majority of fish are bottom fe~ders-the s~rface _and 
mid water feeders are comparatively rare. I< or a given 
locality and time of vear, the best depths for various 
kinds of fish are known, and so it is a great boon for the 
fishermen to know the depth within an accuracy of 
about one or two per cent. The author describes the 
various methods of signalling, that is, of setting up_an 
elastic wave in the water ; the methods of detectmg 
the return of the echo, the methods of disentangling 
the unwanted signals, and the methods of measuring 
the time which gives the required depth. The rate 
of propagation of the elastic wave varies according to 
the salinity and temperature of the water ; the ac
cepted extremes being 4750 ft. per second for the 
Baltic, which is nearly fresh, and 5100 ft. per seco!ld 
for the Red Sea, which is saturated. The velocity 
usually adopted is the average of the Atlantic Ocean, 
which is 4900 ft. per second. The best methods of 
measuring are to use some form of oscillographic device. 
Aural methods are not so successful, as the rush of 
water past the ship's skin sets up noises in any kind of 
receiver and in addition, there is the question of turbu
lence eddies'. The water is thrown out by the ship's 
bows and returns again at some point along her hull, 
where the water noises are redoubled. It is known 
that the position of these turbulence areas varies 
with the speed of the ship, with her draught and trim, 
but in any given case the boundaries of the patches are 
quite sharply defined. 

The Spin of the Photon.-The work referred to by 
Sir C. V. Raman and S. Bhagavantam in their recent 
communications to NATURE (Oct. 3, p. 576; Oct. 24, 
p. 727 ), from which it was concluded that l_ight qu~nta 
had a Bohr unit of angular momentum, is descnbed 
with more detail in the issue of the Indian Journal 
of Physics for Oct. 31. It appear~ that up to a certa~n 
point quantum theory and classical theo:y agr~e m 
their predictions with regard to the scattermg of hght, 
but that the finer details of polarisation and intensity 
can only be accounted for by means of quantum 
theory, with the special feature now emphasised. T~e 
experimental method which has been employed 1s 
simple in principle, the separation of the effects of 
the various close components of the radiation scattered 
from gases and liquids being made by varying the 
width of the slit of the spectroscope (see NATURE, 
Jan. 2, p. 22). The references in this paper to liquids, 
although not an obvious sequel to Sir C. V. Raman's 
later letter (NATURE, Nov. 7, p. 795), are very inter
esting in showing that molecules in certain types 
of liquids apparently have considerable rotational 
freedom. At the same time, in another paper in the 
same issue of the Journal, Mr. Bhagavantam has 
shown that the rotational fine structure of the Raman 
bands from a number of gases becomes diffuse above 
a certain rather critical pressure in each gas, a~d 
interprets this as a disturbance of the m<?Iecular s:pm 
by collisions when the frequency of rotational rnot10n 
of a molecule is no longer greater than the average 
frequency of collisions between molecules. 

Conical Diaphragms and Sound Reproduction.-The 
scientific aspect of the problem of sound reproduction 
by means of conical diaphr:3'gms is one of c<;>rnmer?ial 
importance at the present time. In the Philosophical 
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Magazine for October, Dr. N. W. McLachlan and G. 
A. V. Sowter give the results of a fairly complete 
experimental research on this type of apparatus for 
reproducing speech and music. They have found that 
when the edge of a diaphragm is reinforced so as to 
prevent radial modes of vibration at low frequencies, 
the lower register appears to be missing. This is due 
to the enhanced output in the upper register. Thus, 
although the diaphragm behaves as a rigid structure 
at low frequencies, it breaks up at the higher fre
quencies. To equalise the output, therefore, it is 
necessary to introduce a resonant member to assist 
the lower register. One method of doing this is to 
suspend the diaphragm from an annulus of suitable 
material and dimensions. The annulus acts as an 
auxiliary diaphragm at low frequencies and improves 
the reproduction. The upper register can be increased 
by the use of coils of small mass. This suggested 
the use of thin sheet metal ; but experiments with 
aluminium sheet were not successful, as a large fraction 
of the register lying above 200 cycles per second was 
relatively weak. The reproduction lacked volume 
and was unpleasant to listen to. This shows the diffi
culty in obtaining a uniform register of wide compass 
owing to the load on the acoustic system being small 
and the acoustic resonances being numerous. In the 
exponential horn type the acoustic loading is rela
tively high and gives .large damping. The horn is a 
scientific but not at the moment an economical solu
tion of the problem of sound reproduction. 

Rhenium Compounds.-Briscoe, Robinson, and 
Stoddart, in the November Journal of the Chemical 
Society, give details of some experiments on the sup-

posed thallous thioper-rhenate, TlReS4, recently de
scribed by Feit. They show that the product so 
described is not a thioper-rhenate but either a mix
ture of thallous per-rhenate and rhenium sulphide, 
or almost pure per-rhenate, according to the method of 
preparation. The same issue gives an account, by 
Briscoe, Robinson, and Rudge, of a new oxide of 
rhenium, the pentoxide, Re 2O5 , obtained by heating 
rhenium heptoxide with the metal in a sealed tube. 
It is a purplish-red crystalline powder, being bottle
green in thin flakes with transmitted light and showing 
a green streak. The new oxide is insoluble in dilute or 
concentrated sulphuric or hydrochloric acid and in 
caustic potash solution, but dissolves in warm dilute 
nitric acid and in fused caustic potash. 

The Glass Electrode.-The Journal of the Chemical 
Society for November contains two papers by C. 
Morton on the use of valve electrometers and valve 
potentiometers with the glass electrode. The arrange
ments of the circuits are shown and the accuracy of 
the instruments has been increased. The application 
of the valve potentiometer to differential potentio
metric titration with the glass electrode is described, 
with some experimental details. The new feature of 
the valve potentiometer is an increase of sensitivity 
with increasing resistance of the source of electro
motive force, which makes it particularly suitable for 
use with the glass electrode. A sensitivity of 38 micro
amperes per millivolt was obtained. The null ballistic 
valve galvanometer described had complete zero 
stability and high sensitivity. The sensitivity was 
such that an electromotive force of 0·01 millivolt 
operating through 1000 megohms could be detected. 

Astronomical Topics. 
Great Meteor in Southern Europe.-The daily papers 

reported that a meteor of unusual size was seen in 
Portugal on the night between Dec. 28 and 29. No 
exact details are yet to hand; the reports describe it as 
greenish, three times the apparent diameter of the 
moon, and suggest that it may have fallen into the sea, 
as its light vanished with startling suddenness. It is to 
be hoped that it was seen by some trained observers. 

Observations of the Leonids in England.-The fact 
that a fair display of these meteors was seen in 
England by Mr. J. P. M. Prentice at Stowmarket, 
Suffolk, and Mr. A. King at Ashby, Lines, has been 
already noted in this column. Fuller details are 
given by Mr. King in the Observatory for December. 
The maximum, according to both observers, occurred 
rather late on the night between Nov. 16 and 17. 
None were seen on Nov. 9 and 11, one early on Nov. 14, 
while Mr. King saw eight early on Nov. 18; a fair 
shower was seen in Iowa early on Nov. 16, so that the 
earth takes more than two days in traversing a toler
ably rich region of the swarm, though it takes only 
six hours in crossing the extremely crowded ' ortho
stream'. 

The position of the radiant for the night Nov. 16-17 
is given as R.A. 153·0°, Deel. +21·7°, by Mr. Prentice 
and R.A. 152°, Deel. +22·2°, by Mr. King. Pro£. J. 
C. Adams adopted 149·2° +23·0° (the mean of six 
observers) for the 1866 display. Precession accounts 
for a change of + 0 · 9°, - 0 · 3° ; the remainder is due to 
the perturbations of the meteors. The longitude of 
their ascending node, given by the above obser
vations, is near 233·9°, which agrees exactly with the 
value of the node of Tempel's comet predicted in the 
B.A.A. Handbook for I 932. 
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Cepheids and Long-Period Variable Stars.-Scientia 
for December contains an article on these stars by 
Mr. P. Doig. The two classes differ chiefly in tem
perature ; the red stars of long period have tempera
tures of the order of 2000°, while the Cepheids range 
from 4000° (type G) to 10,000° (type A). The ex
treme rarity of these stars in space is pointed out ; 
one star in a hundred thousand is a long. period 
variable, and the distances between them are of the 
order of 500 iight years. ,The Cepheids are rarer 
still; accepting Shapley's distances (which are now 
thought to be somewhat too large), there is only one 
Cepheid in two million stars, and the distance between 
them averages 1500 light years. These figures sug
gest that variation of either kind lasts only for a small 
fraction of the whole life of a star. 

Mr. Doig considers that the ordinary long-period 
stars vary from a similar cause to the Cepheid stars, 
but that the super-giant Betelgeux stands outside 
them, probably because of its excessively low density. 
He favours the theory of Sir James Jeans that the 
Cepheids are rotating stars on the point of dividing 
into two. This causes a wave to travel round the 
star's surface, and its shape is supposed to be steeper 
in front than in the rear, thus accounting for the 
steeper rise than fall in the light curve. The long
period stars are supposed to be at an earlier and less 
condensed stage than the Cepheids ; in both of them 
a liquid or quasi-liquid core is postulated : it is 
suggested that in Betelgeux the density may be too 
low for the formation of such a core : in its case the 
variation arises from pulsation alone, in the other 
cases from a combination of pulsation with the 
phenomena arising from an elongated nucleus in the 
process of dividing. 
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