
©1939 Nature Publishing Group

1028 NATURE jUNE 17, 1939, VoL. 143 

Research Items 

Early Man in San Dieguito Valley, California 

SoME unexpected archreological features were 
revealed in an investigation carried out by 
Malcolm J. Rogers, chief curator of the San Diego 
Museum, in a field expedition and excavation in the 
San Dieguito River Valley, of which a brief report is 
given in the Year Book of the Carnegie Institution 
of Washington for the year 1937-38. A site was 
chosen for examination which seemed to offer the 
deepest accumulation of alluvium available. The 
choice proved to be exceptionally fortunate, as on 
excavation a complete record of post-pluvial river 
history was uncovered. After trenching in recent 
flood river silts to a depth of two to three feet, a 
Yuman camp level with a maximum depth of two 
and a half feet was uncovered. This had been built 
on three feet of lateral outwash soil of terrestrial 
or1gm. Beneath this were a two feet deep band of 
boulders and sand, deposited in a period of flash 
flooding, and a stratum two feet in thickness of 
stream origin, consisting of coarse sands and yellow 
clayish sand, while the lowest stratum was composed 
of boulders and sand strata, attaining a thickness of 
seven feet at the entrance of the trench. This 
last formation rested on a Tertiary sandstone, 
into which a Pleistocene channel had been cut. 
The lowest stratum was also implementiferous, 
the material consisting of factory debris or trans
ported items. In the upper third was a camp 
level which produced many whole implements. 
Stream-transported implements occurred down to 
the very base, and in contact with the Tertiary 
surface, probably Phase I or Phase II, San Dieguito 
tools derived from camps up-stream. The camp 
level belongs to Phase III. The main trench section 
showed "splendid examples" of solifluxion, probably 
the first to be found in the New World. As a result, 
San Dieguito implements were even found on top of 
the horizon containing the Yuman implements, a 
result of the lateral outwash. 

Fertility Rates of Scottish Married Women 

IN a study of the fertility of Scottish married 
women, R. S. Barclay and W. 0. Kermack make a 
further application of their 'diagonal law', according 
to which the birth-rates for each age group (excluding 
15-20 years) decline regularly at a rate from year 
to year which is expressed by a diagonal line. It is 
found that in Finland the same general effect is 
apparent, and in England and Wales predictions 
based on this law are in general agreement with 
fertility rates calculated from census data. This law 
is now applied (Proc. Roy. Soc. Edinburgh, 59, 62 ; 
1939) to Norway and is further developed for Scot
land. In almost every county, fertility is found to 
be greater in landward districts than in the small 
burghs. Ross and Cromarty has the highest value, 
which progressively declines towards the north, south 
and east. There is no striking deficiency in the 
fertility of large towns compared with rural areas, 
and the large burghs are intermediate. The new 
Population (Statistics) Act will shortly provide infor
mation on various points at present uncertain. 

Vitamin C and Poliomyelitis 

A. B. SABIN (J. Exp. Med., 69, 507; 1939) carried 
out experiments on 46 monkeys which showed that 
both natural and synthetic preparations of vitamin C 
had no effect on the course of experimental polio
myelitis induced by nasal instillation of the virus. 
Administration of vitamin C was begun immediately 
after the instillation of the virus, and if it were 
capable of exerting any effect on the virus or the 
tissues it could have done so before multiplication 
of the virus had begun. Monkeys whose store of 
vitamin C was depleted reacted in the same way as 
those receiving an adequate diet ; 13 out of 25 
monkeys on a scorbutic diet died of spontaneous 
acute infections, chiefly pneumonia and enterocolitis, 
while the monkeys receiving an adequate diet re
mained well. The surviving 12 monkeys on the 
scorbutic diet developed the osseous and other 
changes of human scurvy, and vitamin C was shown 
to produce healing and calcification in the bones as 
well as to check mdema and the hremorrhagic 
diathesis. 

Primary Lung Tumours in Mice 

J. ARGYLL CAMPBELL (Brit. J. Exp. Path., 20, 122; 
1939) has tested tarry matters from the following for 
carcinogenic potency, using the simple skin painting 
technique for mice ; dust from tarred roads, cigarette 
smoke, chhnney soot, soot from exhausts of internal 
combustion engines burning heavy oil, and a binding 
material in cardboard. The results were as follows: 
(I) The tarry matter from roads and chimney soot 
contain potent carcinogenic agents, but in ordinary 
circumstances the effect on the skin of the latter is 
somewhat mitigated by the presence of the carbon of 
the soot, while the effect of the former is aided by 
the presence of organic constituents. (2) Cigarette 
smoke under ordinary conditions gives rise to tarry 
matter which may occasionally produce hyperplasia 
and cancer of the skin after prolonged application. 
(3) Tarry matter from the motor exhaust soot and 
from the cardboard do not produce cancer. (4) 
Exhaust soot suspended in the atmosphere slightly 
increases the incidence of lung tumours in mice, 
while chimney soot does not produce any perceptible 
increase. The dust from tarry roads appears to be 
the most dangerous source of carcinogenic agents. 
Here, again, the inorganic constituents of the dust 
such as silica or iron enhance or aid the effect of the 
tar, whereas the carbon of soot tends to mitigate any 
effect of the tar in producing tumours of the lung. 
(5) Although some primary lung tumours in mice are 
simple adenomata, other tumours show typical 
malignancy with definite production of metastases. 

Arsine and Blood 

IN an examination of the action of arsine on the 
blood, F. Jung (Naturwiss., 27, 318; 1939) has 
determined the solubility of the gas in water at 
various temperatures, in the absence of other gases. 
The solubility in electrolytes is less than that in 
water, but solutions of proteins dissolve considerably 
more of the gas. Fresh blood takes up 0·5-0·8 



©1939 Nature Publishing Group

No. 3633, jUNE 17, 1939 NATURE 1029 

volumes of arsine at 20° in the absence of oxygen. 
In the presence of oxygen, arsenic, methremoglobin, 
and hydrogen peroxide are formed. There is also an 
increase in the readily removable iron in the blood, 
supporting the view of Barkan (Hoppe·Seyler's Z. 
physiol. Ohem., 254, 241; 1938) that in addition to 
methremoglobin another derivative of hremoglobin 
('pseudohremoglobin') is formed in this reaction. 

Relics of the Cave Hyrena of the Ice Age 

IN a preliminary announcement in the Anzeiger 
der Akademie der Wissenschaften in Wien, H. Zapfe 
describes some work he has carried out on the 
study of the fossil bone fragments of animals de
voured by the cave hyrena of the Ice Age. In order 
to be able to form a satisfactory judgment of such 
fragments, an extensive study was made of the 
feeding habits of the spotted hyrena in the Vienna 
Zoo. The animals were fed with the bones of oxen, 
horses and deer. There was found to be a remarkable 
regularity in the manner in which each kind of bone 
was seized, and in the shape of the portions finally 
rejected. Thus, in the case of the humerus, it is the 
greater tuberculum that is first attacked. The head 
of the joint, after being isolated in this manner, is 
bitten off and the large marrow-filled diaphysis 
can then easily be opened. This is eaten up to near 
the distal end of the bone ; the remaining fragments 
have a characteristic form. On the calcaneus, teeth 
marks are always found on the tuberosity. In the 
case of the pelvis, the portions round the acetabulum, 
with parts of the ilium and ischium, are rejected. 
On the basis of this information, the fossil bones 
discovered in the Teufelslucken at Eggenburg were 
studied and bones of Tichorhinus antiquitatis showing 
all stages in the hyrenas' meals were found. Thus, 
in the case of the humeri, there was a continuous 
succession from those showing the initial bites on 
the proximal end to characteristic small fragments 
of the distal ends. It appears from this work that a 
number of remains of rhinoceros which have hitherto 
been regarded as the relics of palreolithic man are 
really relics of hyrenas. It seems probable that further 
work on this subject will enable the presence of 
hyrenas and other bone-eating animals to be deduced 
from remains of Tertiary mammals in a larger 
number of cases than has hitherto been possible. 

Study of Xylem in Whole Plant Organs 

WoRKING on whole plants of Phylloglossum 
Drummondii and on flowers, seedlings and fern 
fronds, Miss E. M. Debenham has devised a modified 
technique for the microscopic examination of the 
xylem of whole plants or plant organs (Ann. Bot., 3, 
New Series, No. 10, 369 ; April 1939). By this 
method, permanent preparations of whole cleared 
plants or organs could be obtained with the course 
and structure of the xylem clearly elucidated by 
staining. Material with abundant food storage 
or a deep pigmentation caused difficulty since 
the period of clearing exceeded a month, and 
then the lignin was so affected as to take the stain 
either feebly or not at all. Many successful results 
were obtained, however, and these are illustrated by 
photomicrographs. The method involves clearing in 
70-75 per cent lactic acid at 58-60° C., bleaching in 
eau de Javelle at 40° C., staining the xylem with 
ammoniacal fuchsin, and mounting in euparal or 
Canada balsam. 

Effect of Seed X-radiation on Cotton Leaves 

B. N. Singh, R. S. Choudhri and S. L. Kapoor have 
recently studied the structural abnormalities in 
cotton leaves following exposure of the seed to 
X-radiation (Ann. Bot., 3, New Series, No. 10, 307 ; 
April 1939). Irradiation of seeds for five minutes 
induced a certain amount of leaf-modification which 
increased with increasing exposure. The effect on 
soaked seeds was greater and that on germinated 
seeds still greater. Petioles of normal leaves are 
cylindrical, those from dry, irradiated seeds were 
thicker and those from irradiated soaked and 
germinated seeds were grooved. Heavy irradiation 
induced dorsiventrality in the petioles, of which the 
bundles instead of being arranged in a ring in 
cross-section formed a single crescent-shaped mass 
associated with a greater development of wood. 
The lamina from a dry irradiated seed showed no 
modifications, but those from soaked and germinated 
seeds were asymmetrical and variegated and showed 
puckerings and tumour-like structures. The vas
cular system was markedly affected and mJurious 
effects were more pronounced in the palisade 
tissue. 

'Take-all' Disease of Wheat 

THE fourth of a series of papers by S. D. Garrett 
on parasitism of the 'take-all' fungus, Ophiobolus 
graminis, has recently appeared (Ann. App. Biol., 
26, No. 1, 47-55, February 1939). Ascospores of 
this fungus are liberated into the air, but all attempts 
to infect wheat seedlings with such spores on natural 
soils have failed. Inoculation of ascospores in sterile 
soils, however, is invariably successful. It is con
sidered that inhibition of infection in unsterilized 
soils is due to competition of other micro-organisms, 
rather than their antagonism, for infection pan be 
accomplished in unsterilized sand, where nutrients 
for the micro-flora are practically absent and their 
numbers are low. The general micro-flora of most 
soils apparently uses all the available nutrient 
material, and it is only under sterile conditions that 
any such material is available for the ascospores of 
Ophiobolus. It seems unlikely that the ascospores of 
this fungus play any part in its natural distribution 
under field conditions. 

Intracellular Bodies of Plant Viruses 

CERTAIN types of intracellular inclusions have 
been found in the cells of many virus-infected plants. 
The inclusions appear to be specific to the disease 
rather than to the host, and they are usually con
sidered to be aggregates of virus particles. Much 
recent work upon the physico-chemical nature of 
these particles has shown that they are proteins of 
high molecular weight, and their relation to inclusion 
bodies is discussed in a paper by F. C. Bawden and 
F. M. L. Sheffield (Ann. App. Biol., 26, No. 1, 102-
115, February 1939). Insoluble complexes which are 
similar to inclusion bodies have been formed when 
viruses are combined with protamines, histones and 
proteins in vitro. Properties of the virus are com
pared with those of the corresponding inclusions, and 
possible explanations for the formation and dis
appearance of the inclusions within infected plants 
are suggested. Some viruses produce only amorphous 
inclusions in their host cells, but others form crystal
line and amorphous bodies. 
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Elastic and Viscous Properties of a Certain Kind of Rock 

KUMIZI !IDA has made a thorough study of this 
problem, using for experimental purposes a pumice 
from the island of Niizima cut into cylinders about 
48 em. in height and 5 em. in diameter (Bull. Earth
quake Res. Inst., Tokyo Imp. Univ., 17, Part 1, 
59-78; March 1939). The work was carried out by 
both static and dynamic methods, and separate sets 
of results obtained. The relationship between the 
properties of the rock and its water content were 
especially sought. It was found that the velocities 
of waves propagated in the rock and also the solid 
viscosity coefficients diminished with increase in 
water content. Young's modulus and the modulus of 
rigidity obtained by static m easurements diminished 
somewhat rapidly with increase in water content, 
whilst Young's modulus obtained dynamically in
creased with increase in water content, the modulus 
of rigidity remaining almost unchanged. These 
results are considered by the author to show that in 
sponge-like materials such as pumice, the skeleton 
alone reacts to torsional vibration, the included water 
being scarcely affected, whilst in the case of longi
tudinal vibration the effects of the water content are 
very marked. The coefficients of normal solid viscosity 
were found to be greater than those of tangential 
solid viscosity. The ratio of the viscous coefficients 
"A ' increased with increase in water content, and 
A.' /!J-' is greater than 0. The quantity n, determined 
by the above in connexion with the ratio of the 

L ' I . b h l . h" A.' A. arne e ast10 constants y t e re atwns 1p----; = n-. 
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diminished with increase in 
simple relationships such as 
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were found not to hold in the experiments . The elastic 
constant of the rock was found to be of the order of 
10• C.G.s. units, and the viscosity coefficient of the 
order of 1014 poises. The values of Young's modulus, 
modulus of rigidity, and Poisson's ratio obtained 
dynamically all exceeded those obtained statically. 

Water Supplies and River Pollution 

THE annual report of the Water Pollution Research 
Board for the year ended June 30, 1938, has been 
issued by the Department of Scientific and Industrial 
R esearch (H.M. Stationery Office. ls. net). It has 
been found that acids, bases and salts can be removed 
from solution in water by means of certain synthetic 
resins, and the process has been applied for the 
removal 'of dissolved salts in water, and for the 
removal of metals and of objectionable substances, 
such as fluorides, present in water in low concentra
tions. Investigations, in collaboration with the milk 
industry, have been carried out on the treatment 
and disposal of waste waters from dairies and milk 
products factories, which have in the past caused 
serious pollution of streams into which they have 
been discharged. It has been fotmd that these 
liquids, which are difficult to treat by ordinary 
methods of sewage disposal, can be satisfactorily 
purified when passed at a controlled rate through 
two percolating filters in series. The investigation 
on the River Mersey, begun in 1933, has been com
pleted. Its object was to det ermine the effect of the 
discharge of crude sewage into the Estuary on the 
amount and hardness of the estuarine d eposits. This 
work is summarized in the present report, and it is 

concluded that the crude sewage discharged into 
the estuary of the River Mersey has no appreciable 
effect on the amount and hardness of the deposits in 
the Estuary. 

Fluorescence of Natural Silicates 

A BLUE fluorescence is obtained when certain 
natural silicates, including some specimens of potash 
felspar, potash soda felspar and datolith (HCaBSi03), 

are illuminated with ultra-violet light. The spectral 
similarity of this fluorescence with that given by 
specimens of fluorite known to contain small amounts 
of europium has led Haberlandt and Kohler (Natur· 
wiss., 27, 275; 1939) to carry out experiments with 
the object of determining whether the fluorescence of 
the silicates is also due to europium. Synthetic 
silicates with the composition of the above minerals 
were prepared with the addition of small quantities 
of europium. When these were exposed to ultra
violet light the blue fluorescence was excited. The 
addition of 2·5 x 10-• gm. of europium per gram of 
synthetic felspar was sufficient to produce a fluor
escence considerably brighter than that of the mineral 
itself. The europium was added in the form of the 
trivalent oxalate, which itself gives a fluorescence 
spectrum consisting of sharp, narrow bands in the 
red. As the fluorescence spectrum of the synthetic 
mineral containing europium consisted of a broad 
band spectrum in the blue, it is considered that the 
trivalent europium was reduced to the divalent form 
during the fusion. It was found possible to give a 
rough estimate of the amount of europium present 
in a mineral by visual comparison of the brightness 
of the filtered fluorescence emission, and by an 
improved photometric method it is possible to 
determine traces of europium in a mineral so small 
as 10-9 gm. per gm. of substance. 

Oscillation Clocks 

AT a meeting of the British Astronomical Associa
tion held on March 29, G. A . Tomlinson, of the 
National Physical Laboratory, gave an interesting 
lecture on the above subject. The oscillating clock, 
like the synchronous clock driven from the mains, 
depends on the fact that a small synchronous motor, 
driven by an oscillating current, cannot get more 
than 0·1 cycle out of phase without stopping. The 
usual frequency for oscillating clocks is 1,000 cycles 
upwards-about twenty times that of the mains 
clocks, and hence the possible lag of the motor of 
about 0·1 cycle is a very small amount. A short 
description was given of the three different oscillators 
in use, the tuning fork, the quartz crystal and the 
longitudinally vibrating metal bar. Excellent results 
have been attained when all possible precautions are 
taken, such as keeping the oscillator in a vacuum, 
avoiding temperature and pressure effects on the 
frequency, and even safeguarding against errors 
from secular effects. A test in Germany from three 
similar clocks running for more than a year showed 
maximum variations of only a few milliseconds per 
day. Similar results were obtained by tests in the 
National Physical Laboratory, a gain of one clock on 
another being about 1 minute in 2,000 years. It seems 
that clocks of this type may run with a precision 
grea ter than that of the earth, and indeed the Germans 
claim to have detected abrupt variations in the earth's 
rota tion by means of these clocks . The possibility of 
thus solving the problem of lack of uniformity in the 
rotation of the earth must not be overlooked. 
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