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Research Items 
Ancient Pottery from Peru 

A SERIES of ancient Peruvian vases presented to 
the Department of Ethnography of the British 
Museum (Bloomsbury) by the Christy Trustees has 
been described and figured by Mr. H. J. Braunholtz 
(British Museum Quarterly, 12, 2, 1938). Some 
examples are without parallel in any other collection. 
Of the thirty-seven vases, thirty-one unmistakably 
belong to the Nasca region of the southern Peruvian 
coast. The remaining six are of Early Chimu and 
Chimu types from northern Peru. It is still impossible 
to assign any more precise dating to the Nasca or 
proto-Nasca ware than the first half of the first 
millennium A.D. ; but as a result of a detailed 
analysis by Kroeber, this ware has been divided 
into three groups, forming a chronological sequence, 
A and B with an intervening X. By this definition 
the figure vases with modelled heads in the British 
Museum series fall into group B, while the flaring 
bowls, though having A shapes, are also to be 
assigned to group B on account of their painted 
designs. The 'jagged staff demon', a mythological 
figure, is characteristic of the B group, and a pro
gressive subordination of realism to decorative 
purposes is shown in the suppression of the body 
and the disconnected treatment of the legs. Figure 
vases representing women have variations of the 
'jagged staff demon' painted on their cloaks at the 
back. Modelled figures, especially animals and birds, 
from Nasca are rare. Some interesting points are 
raised by those in this series. The style and colour 
justify their inclusion in Early Nasca, but a double
bodied figure representing an owl is typical rather of 
northern Peru, where such figures belong to the Late 
Chimu period, considerably later than Early Nasca. 
This specimen has a further affinity with Chimu in 
being a whistling vase. Another vase in the form of 
a snake or eel-like creature is also of the whistling 
type. 

Decorative Art of the Australian Aborigines 
DR. DANmL SuTHERLAND DAVIDSON, assistant 

professor of anthropology in the University of 
Pennsylvania, under a fellowship grant of the Science 
Research Council of New York, has made a study of 
the decorative art of the aborigines of Australia, 
based upon an examination of material in the 
Australian museums, and on field work in north 
Australia (Mem. Am. Phil. Soc., 9; 1937). This 
study is to be regarded as preliminary, in view of the 
absence of information from certain specific localities 
and the difficulty of securing painted, as opposed to 
incised, objects. Aboriginal paint is impermanent, 
and certain classes of painted objects are always 
burnt at the close of the ceremonies in which they 
are used. Only objects of major regional or con
tinental significance have been considered. The 
aborigines gave considerable attention to the decora
tion of their possessions, utilitarian and sacred. 
Much Australian art is primarily resthetic, but much 
also of profound religious significance. Designs are 
usually applied by incising or painting. Other 
techniques are employed, but little is known of this 
subject, or of symbolism and design analysis. Many 
of the designs are of local distribution. Others are 
scattered all over the continent. Although the 

psychological incentives are more or less constant, 
the expression in design and technique varies accord
ing to historic influences. The continent basically 
seems to be an art unit, historically considered. 
Available evidence in respect of contemporary art 
indicates that Australia can be divided into five 
roughly determined and overlapping design areas, 
each divisible into sub-areas. These areas have 
permanent characters ; but changes in design and 
styles of portrayal are currently taking place as the 
result of diffusion and local elaborations. 

Cerebro-spinal Fluid 
THE content of a series of lectures on the meninges 

and the cerebro-spinal fluid delivered at University 
College, London, has recently been given by Prof. 
L. H. Weed (J. Anat., January 1938). The article 
furnishes an interesting account of the history of the 
discoveries and theories relating to this subject from 
as far back as Alexander Monro, 1783, up to the 
present day, when a considerable amount of research 
on it is being carried out in the author's laboratories. 
It is now established fairly satisfactorily that the 
cerebro-spinal fluid is secreted by the choroid plexuses 
and thence passed into the neural cavities. The excess 
passes from the 4th ventricle into the subarachnoid 
space and thence, via the arachnoid papillre, directly 
into the venous system. The cerebro-spinal cavity 
is regarded as a closed system which protects its 
contents from changes in atmospheric pressure. When 
man's precursors adopted an upright posture, it 
naturally affected the pressures in the column of 
fluid in the cerebro-spinal cavity, and apparently no 
protective mechanism has been developed to meet 
this. It is not so serious a problem as might be 
expected since, as the author shows, the closed 
cerebro-spinal system has a morphological and 
physiological mechanism whereby the volume of the 
brain can vary, the volume of the blood can vary, 
the volume of the cerebro-spinal fluid can vary, but 
the total volume of the whole contents of the system 
can remain relatively constant. 

Genotypic Selection for Weight in Mice 
AN interesting experiment in selection for increased 

size in the albino mouse is described by Dr. H. D. 
Goodale (J. Heredity, 29, No. 3). He used the method 
of genotypic rather than phenotypic selection, that 
is, selection by progeny test. The experiment began 
in 1930 with 4 males and 8 females, a similar number 
being added the following year. The thousandth 
male was born three years later, and all descendants 
since that date, January 1934, are derived from 
16 mice. The males at first averaged 26 grams and 
the females 21·3 grams. Matings were made only 
on the basis of weight at two months after birth 
and without regard to relationship or age ; so the 
generations overlap, ranging from 12 to 16 for the 
whole experiment to date. The mean weight shows 
a steady increase, the last 500 males averaging 
36 ·4 grams, an increase of 40 per cent. The present 
average weight exceeds by several grams the maxi
mum weight of mice in the early generations. It is 
suggested that the present results indicate the presence 
of at least 32 pairs of genes affecting weight. The 
results can be explained in terms of the multiple 
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factor hypothesis ; but there is no indication that 
the limits of size are being approached, or of the 
number of genes affecting size which may be present. 
The results are not attributed to the occurrence of 
size mutations during the experiment, but to the 
method of selection adopted. 

Metabolism in Lepidoptera 
MR. I. W. KozHAUTSHIKOV, of the Zoological 

Institute, Academy of Sciences, Leningrad, has 
recently published an article on the above subject 
(Bull. Entamol. Res., March 1938). It is concerned 
with carbohydrate and fat metabolism in certain 
moths, namely, the common species Agrotis segetum,, 
Pyrausta nubilialis and Loxostege sticticalis. Moths 
reared from caterpillars, bred under optimal con
ditions, were used in these experiments just after 
they had emerged. It appears that fat synthesis 
is of great importance in the metabolism for the 
maintenance of the body weight with the same 
supply of energy and for egg-yolk production. Moths 
increase their live weight by the consumption of 
sugar solution often by 40-50 per cent, but the fat 
synthesis out of sugar, and the water output, rapidly 
reduce the live weight to normal. Changes in the 
respiratory quotient show a peculiar metabolic phase 
after carbohydrate nutrition due to fat synthesis. The 
fat synthesis of carbohydrates results in a decrease 
in oxygen consumption for the reason that the 
oxygen liberated by the fat synthesis reaction is 
utilized. The author recognizes two types of specializa
tion of carbohydrate metabolism as being present in 
adult insects. He quotes Beutler (1936) as showing 
that in bees, sugar is used directly without trans
formation into fat, and no reserves of fat have been 
observed in these insects. The reserves of sugar are 
found in the stomach, and the activity of the insect is 
only possible so long as these reserves are not used 
up, feeding being necessary many times a day. In 
Lepidoptera, on the other hand, a large quantity of 
sugar can be taken during a short period and utilized 
after its transformation into fat. Feeding is not 
necessary every day for some species, and they can 
live for their normal period, even if food is taken 
only once during the first few days of adult life. 

Agaricacere of Hokkaido, Japan 
AN extensive, detailed survey of the agaricaceous 

fungi which occur in Hokkaido, Japan, has recently 
been published by Sanshi Imai (J. Fac. Agric. 
Hokkaido Imp. Univ., 43, Pt. 1, 1-178, with 3 plates, 
M11rch 1938). Studies were commenced in 1924, and 
now twenty new varieties are described, many of 
them for the first time. A modified classification is 
used, which accommodates the Japanese species with
out rupturing well-established groups. New tribes 
and subgenera are established with Latin diagnoses, 
whilst the descriptions of species are detailed, and in 
English. The volume is critical and contains adequate 
references ; it provides a fitting superstructure to 
the modest mycological foundations first laid in 
Japan in 1860 by two British investigators, M. J. 
Berkeley and M. A. Curtis. Thirty-two excellent half
tone illustrations, combined into the three plates, 
include many of the new species, and also show a few 
kinds which are common in England. The general 
impression of the present volume, however, is that 
of a special flora, typical of Japan, and having but 
little in common with other fungus floras of regions 
in the same latitude. 

Crystalline Preparations of Potato Virus X 
THE virus of tobacco mosaic has been isolated as 

a crystalline nucleo-protein of high molecular weight. 
This particular virus has, however, many properties 
different from other viruses, and it did not appear 
safe to assume that the others would have similar 
composition. Messrs. F. C. Bawden and N. W. Pirie 
have recently shown (Brit. J. Exp. Path., 19, 66-82, 
1938) that the S and G strains of potato virus X, 
isolated from infected tomato, tobacco or Nicotiana 
glutinosa plants, do indeed yield nucleo-proteins, 
which can be prepared as liquid crystalline extracts. 
No such preparations could be isolated from healthy 
plants, and all available evidence suggests that they 
are the viruses themselves. Concentrated solutions 
were spontaneously birefringent, and dilute solutions 
exhibited anisotropy of flow, as was established for 
tobacco mosaic viru'l. Filterability and various types 
of inactivation were described for both viruses. 
Potato virus X is perhaps more typical of viruses in 
general than tobacco mosaic, so it seeins more probable 
that all viruses may be specialized nucleo-proteins. 

Desiccation in West Africa 
THE problem of progressive desiccation in the 

western Sudan between the Sahara and the humid 
belt has received much attention in recent years. 
Prof. E. P. Stabbing recently developed a theory of 
the steady encroachment of the Sahara on Nigeria 
and the replacement of the natural vegetation by 
drier types. The problem has lately been investigated 
by an Anglo-French Forestry Commission in northern 
Nigeria and the French Niger colony. In an article 
in the Geographical Journal of May, Mr. Brynmor 
Jones reviews the evidence especially as regards 
northern Nigeria and reaches somewhat different 
conclusions from those of Prof. Stabbing. Silting up 
of streams and river capture have reduced the 
amount of surface water on the fringe of the Sahara, 
but this process is very slow and does not contribute 
an immediate threat to the prosperity of the West 
African colonies. It can, moreover, be delayed by 
protection of head waters and by flood control. Pro
tection of forests in certain places in order to check 
erosion is advisable, and the practice of shifting agri
culture is certainly harmful in the drier parts in 
accelerating erosion. /But Mr. Jones finds little 
evidence that depopulation is due to desiccation. He 
attributes it rather to political and economic factors, 
inter-tribal wars, slave raiding and pestilence. He 
is guarded on the problem of climatic change;;;. These 
have no doubt occurred since the Quaternary period, 
but changes are too slow to be noticeable in the 
space of a few hundred years. Minor oscillations are 
characterized by cycles of years of relatively high or 
relatively low rainfall. The last major change appears 
to have been one towards more humid conditions. 

Volcanic History of Montserrat 

EARLY in 1936 the Royal Society, in collaboration 
with the Colonial Office, organized an expedition to 
Montserrat, with the object of studying the geology 
of the island and of investigating earthquakes and 
soufriere activity that had caused considerable 
damage and alarm in the two previous years. A. G. 
MacGregor, the geologist of the expedition, has now 
published the results of his investigations (Phil. 
Trans. Roy. Soc., B, 229, 1-90; 1938). An outline 
of the geological history and structure of the island 
and an account of the active soufrieres is followed by 
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a detailed petrological study of the rocks. The latter 
are mainly labradorite-dacites and olivine-basalts, but 
nevertheless they represent almost the full range of 
types known in the Caribbean volcanic arc. The 
chemical characters are brought out with the aid of 
seven new analyses, and it is shown that there are 
many analogies with the Lassen Peak district of 
California. Special attention is devoted to cognate 
xenoliths and dome formation ; magmatic corrosion 
of feldspar phenocrysts ; oxidation and resorption 
of hornblende ; origin of breadcrust bombs of the 
pelean type ; and the occurrence of tridymite and 
cristolabite. It is pointed out that prediction in 
regard to future events in the Lesser Antilles is made 
difficult by the lack of continuous scientific records 
of past soufriere activity and earthquakes. Since 
1692, the longest period that has elapsed without 
volcanic disturbance somewhere in the arc is 4 7 years, 
but on seven occasions the interval of tranquillity 
has been seven years or less. There is thus every 
reason to believe that eruptions or earthquakes will 
be renewed in the arc at no very distant date, and 
probably more than once in the lifetime of the 
present generation. 

Methylene 
THE methylene radical, CH2, has often been 

invoked as an intermediate in combustion reactions, 
the thermal decomposition of hydrocarbons, and 
other processes. The first direct evidence of its 
existence was obtained in photochemical investiga
tions on the decomposition of keten : CH2 : CO = 
CH1 + CO. T. G. Pearson, R. H. Purcell and G. S. 
Saigh (J. Ohem. Soc., 409; 1938) now describe the 
formation of methylene from keten and diazomethane 
(CH1:N 2 = CH2 + N 2) by thermal and photochemical 
decomposition. Keten is not easily decomposed 
thermally to give methylene but readily does so 
when exposed to light of 258Q-3130 A. Diazomethane 
is thermally decomposed to produce methylene. The 
apparent life of the methylene was different when 
produced from keten and diazomethane, being very 
long in the first case and similar to that of an alkyl 
radical in the second. The methylene was detected 
by reaction with selenium and tellurium. The authors 
describe a large amount of experimental work and 
they consider that their results show that free 
methylene should be regarded as a highly reactive 
molecule rather than a free radical in the sense that 
methyl is. Its persistence is therefore a function of its 
environment, as indicated by the varying life when 
obtained from different materials. A consequence of 
this point of view is that the carbon atom in methylene 
is essentially bivalent, or in a 3 P state, as postulated 
by Nef and others and recently emphasized by Norrish 
and collaborators. 

The pH Scale 
IT is customary to determine pH values by means 

of the equation (I): pH = (E-E0 )/2·3026(RT/F), 
where E is the potential of the cell : (Pt ), H 2 : 

solution X: KCl sat.: reference electrode (A), and 
where E 0 is a constant at a given temperature, de
pending on the nature of the reference electrode. It 
is also customary to interpret pH according to the 
equation: pH = -log aH+• where aH+ is the 
hydrogen ion activity. This procedure is based on 
the belief that the liquid junction potential at the 
boundary between solution and saturated KCl solu
tion is very small or constant. D. A. Macinnes, 

D. Belcher and T. Shedlovsky (J. Amer. Ohem. Soc., 
60, 1094; 1938) direct attention to certain diffi
culties in this procedure, and propose another 
method of calculation in which the equation ( 1) is 
retained, but they adjust the thermodynamic quan
tities as closely as possible by means of a shift of E 0 

from the value commonly used. For this purpose, 
buffer solutions were used as solution X. If 0HA 
and 0 A' are the concentrations of weak acid and its 
anion in the buffer solution, they find that pK" = pH 
- log (OA'/OHA) has, up to an ionic strength 
[L = 0·01 mol.jlit., an empirical value pK" = pK0 
-By[!., where pK0 and Bare constants. The value 
of E 0 is then adjusted so that the equations yield a 
value of pK0 equal to the thermodynamic constant 
pK. The pH values of commonly used acetate and 
phthalate buffers were so redetermined at three 
temperatures. The authors point out that the un
certainties in the liquid contact potentials and the 
theoretical impossibility of finding single ion activities 
lie at the root of the present difficulties in setting up 
a pH scale. 

Visible Radiation of Electrons in Pure Liquids 
P. A. CHERENKOV (Bull. Acad. Sci. U.R.S.S., 491; 

1937) finds that when fast electrons or 
Compton electrons) pass through pure liquids they 
cause a faint visible radiation showing unusual 
properties. The spectrum is continuous and extends 
into the far ultra-violet; the energy distribution shows 
an increase to shorter wave-lengths. The most char
acteristic feature of the radiation is its asymmetrical 
distribution in angle around the path of the 
electron. According to a theory developed by 
I. M. Frank and I. F. Tamm, the radiation is due to 
the velocity of the electrons in the medium being 
greater than the phase velocity of light in the medium. 

Markings on a Satellite of Jupiter 
UNDER the title "Markings of the Third Satellite 

of Jupiter in Transit across the Planet", a paper by 
Dr. E. M. Antoniadi has recently appeared (J. Brit. 
Astro. Assoc., 48, 7; May 1938). At the end there are 
several notes by Mr. B. M. Peek, director of the 
Jupiter section, in which he refers to the work of 
other noted observers, more especially members of 
the British Astronomical Association. Dr. Antoniadi 
has produced some very beautiful drawings show
ing the appearances presented by satellite iii in 
transit in 1927, and beside these he has placed draw
ings made by W. R. Dawes during transits in 1849, 
1860 and 1867. The evidence that the satellite rotates 
in the same period that it requires to revolve around 
Jupiter can now be considered established. The 
author of the paper points out that although 
satellite iii is frequently represented .as larger than 
satellite iv, this is not correct. Satellite iv is actually 
the largest of all such bodies in the solar system. 
Another interesting matter is referred to. Although 
the mass of the satellite is more than twice that of 
the moon, yet the velocity of escape is almost com
parable from the gravitational point of view. But 
as the satellite receives considerably less heat than 
our moon, the velocity of the gaseous molecules is 
thereby lessened, and it is possible that the satellite 
may have a highly rarefied atmosphere of heavy 
gases. The apparent distortion of satellite iii, which 
has been noticed by many observers, presented a 
difficulty until 1921, when the Rev. T. E. R. Phillips 
showed that it was due to the spots of the satellite. 
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