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Research Items 

Romano-British Potters' Stamps. Students of Romano
British antiquities will welcome a further list of 
potters' stamps on terra sigillata from Gloucester, 
which has been published by Mr. Charles Green, 
curator of the Public Museum (Occasional Papers 
No. 2, Public Museum, Gloucester, pp. 12, 6d.) . The 
examples included in this second list are part of the 
results of extensive excavations which were carried 
out early in 1934 in King's Square, Gloucester. The 
trenches pierced the north-east angle of the wall of 
Glevum and for some distance ran parallel to the 
east wall. More than forty of a large number of 
potters' stamps proved to be legible, and form the 
basis of this catalogue; but a few recently discovered 
stamps from other parts of the city are included. 
Fifteen of the stamps may antedate the foundation of 
the colonia of Glevum, the remainder are of the 
second century A.D. The majority of the stamps 
belong to various potters of Lezoux, a number come 
from La Gaufresenque, and two from Rheinzabern. 
A detailed study of the Romano-British pottery which 
has been found in Gloucester is now in course of 
preparation. 

Natives of Angola. Although the Portuguese have 
been established in Angola for more than four 
centuries, it is only recently that this vast territory 
of 1,200,000 square kilometres has been penetrated 
completely and subdued. Its pacification is now so 
complete that M. Christian de Caters has traversed 
it in all directions, from frontier to frontier, without 
arms (La Nature, May 15). The natives are estimated 
to number between four and five millions, nearly all 
of Bantu race, though there are a few scattered tribes 
of Bushmen, leading a miserable existence, in the 
centre. The Bantu, however, are divided into an 
extraordinarily large number of branches. On the 
coast the natives have entirely lost their indigenous 
culture. In the north-west the Fiot or Congo, who 
extend from the Cabinda enclave to the neighbour
hood of Loanda, have lost their culture near the 
railway, but in the remoter parts, although they 
preserve the record of their contact with civilisation 
in their houses, which are of European form, in which 
the walls are decorated with drawings of locomotives, 
steamboats and other like objects, they have 
abandoned European dress. Farther east is one of 
the most interesting of the groups in Angola, the 
Lundas. Inhabiting a country which is sparsely 
wooded or savannah, they live by hunting with bow 
and lances of a peculiar and interesting form. A 
characteristic weapon is a club in the form of a 
human head. Some of these are negroid, others of a 
refined type recalling Egyptian or primitive Greek 
characters. Their fondness for dancing and fear of 
fetish are marked. Their musical instrument is the 
marimba or xylophone . Fear of fetish places them 
at the mercy of sorcerers, who are not slow to profit 
thereby. They are particularly skilled in the use of 
poisons . Generally the Lunda wear no clothes. The 
women dress their hair with a mixture of oil and 
red ochre. Sometimes they wear a species of cap in 
brick-red and the whole of the body may be covered 
with a red powder. 

Body Fluids of Aquatic Animals. In his presidential 
address before the Linnean Society of New South 

Wales, at its annual general meeting on March 27, 
Prof. W. J. Dakin gave an account of the relation 
between the osmotic pressure and the salt contents 
of the blood and body fluids of aquatic animals to 
the constitution of the external medium. After 
touching upon the early history of the subject he 
dealt with his own early work, and showed how at 
first it seemed as if all the aquatic invertebrates were 
to be regarded as highly dependent upon the con
stitution of the water bathing their bodies, whereas 
the fishes and all the animals above them (reptiles, 
amphibia, birds and mammals ) had evolved an 
independence which was most striking in the aquatic 
groups of the fishes. The fact that the bounding 
membranes of all these animals can be shown to be 
permeable to water and probably to salts makes the 
search for the controlling m echanism one of the 
fundamental problems in biology. Prof. Dakin dis
cussed the possible origin of the independence so 
characteristic of vertebrate blood and disagreed with 
the theories of 1\iacallum tha t the salinity of verte
brate blood r epresented that of a primeval ocean in 
which the provertebrates had evolved. He showed 
that it was possible for an aquatic invertebrate to 
sustain a similar independence in fresh water, and 
that it was quite likely that the early aquatic verte
brates had evolved their independence in fresh water. 
On the other hand, the salt contents of living cells 
as well as of body fluids might well be a relic of the 
origin of life in water. 

Breeding of a Japanese Fresh-water Bivalve. K. 
Okada (Sci. R ep. Tohoku Imp. Univ., 9, No. 4, 1935) 
has studied the nutrition of the embryos of Mus
culium heterodon, a Japanese fresh-water mollusc 
allied to the British fresh-water bivalve, Sphrerium 
corneum. When the fertilised eggs come into the 
interspaces between the interlamellar junctions of the 
inner gill, the walls of adjacent junctions are eroded 
and thus a cavity is formed the wall of which thickens, 
apparently by the addition of blood corpuscles, and 
thus the marsupial sac is formed. Its wall is single
layered and envelops eggs which are in cleavage. 
Three or four such sacs fuse and form a larger sac, 
the wall of which becomes two-layered and contains 
embryos beyond the gastrula stage. This sac 
becomes still larger and displaced more dorsally and 
the embryos remain in it until they attain the form 
of the adult and are about 2 mm. long. The outer 
layer of the sac is the original single wall, the inner 
layer originates from blood corpuscles which have 
migrated into the sac from the hremocml, and the 
young mollusc is nourished at the expense of these 
blood cells of the parent. 

Insects Collected by the Kalahari Expedition. Certain of 
the scientific results of the Vernay-Lang Kalahari 
Expedition, 1930, are reported upon in the Annals 
of the Transvaal Museum, 16, Part 4, Feb. 1935. 
The collecting of specimens took place between the 
months March and September and, since this p eriod 
was at the close of the rainy season, the material 
obtained was not so abundant as might have been 
expected had the work taken place earlier. The 
Sphegidre and Psammocharidre are dealt with by 
Dr. G. Arnold, who describes five new species and 
one new variety belonging t o the first mentioned 
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family and two new species of Psammocharid::e. In 
Dr. A. J. Hesse's account of the Mutillid wasps, he 
records ll genera and 31 species of the family, of 
which 8 species were previously undescribed, together 
with several minor forms. This same authority is 
also responsible for working out the beetles of the 
family Tenebrionid::e-a group represented by more 
than 2,300 specimens. This extensive collection, 
although exceedingly rich in numbers, is compara
tively poor in genera and species which were obtained 
by the expedition on their journey through the 
extensive region of Nganiiland and northern 
Bechuanaland. It is, however, of special interest, 
since no material has been hitherto available from 
the Kalahari Desert. Out of 114 species obtained, 
16 are described for the first time. The other reports 
in the present contribution deal with the Heteroptera, 
the blood-sucking Diptera and the Trypetid::e. 

Bird Malaria. K. S. Shah (Amer. J. Hyg., 19, 392-
403; 1934), in view of the deficient information and 
divergent views on the incidence and development of 
gametocytes (crescents) in human malignant malaria 
(Plasmodium Jalciparum), has investigated birds 
infected with the malaria parasite Plasmodium 
cathemerium, which resembles in morphology and 
life-cycle the species falciparum. He states that when 
the canary is infected with P. cathemerium, game
tocytes appeared in the peripheral circulation early 
in the infection and in the majority of cases simul
taneously with the asexual forms. The number of 
gametocytes increased with the increase in asexual 
forms and the incidence was highest at the peak of 
infection ; the number of gametocytes diminished 
with the fall of the infection. In a later paper in the 
same journal (pp. 502-507 ; 1934) Shah, Rozeboom 
and del Rosario record that gametocytes were present 
in sufficient numbers in the peripheral blood, during 
the early period of patency, to infect mosquitoes 
(Culex pipiens), that the chances of mosquitoes 
becoming infected were greater when they were 
allowed to feed at night than during the day, and 
that when canaries were experimentally infected 
with sporozoites the gametocytes appeared in the 
peripheral blood early in the infection and in most 
cases simultaneously with the asexual forms. 

Eelgrass in the Atlantic. Many interesting problems 
were presented to biologists and to all interested in 
problems connected with the Atlantic coast-line, by 
the rapid diminution, reported from both the 
American and European sides of the Atlantic Ocean 
during 1931 and 1932, of the eelgrass (Zostera marina), 
which grows on mud shores, at levels where it is 
usually submerged by the sea. The plant is widespread 
and ordinarily grows in dense mats on the mud fiats of 
bays and estuaries, and as its disappearance was often 
extremely rapid so that 99 per cent of the original 
vegetation disappeared within one season, the 
phenomenon was exceedingly striking and aroused 
widespread attention. A very interesting summary 
by Clarence Cottam, of the data accumulated as a 
result, is issued by the United States Department of 
Agriculture, as Wildlife Research and Management 
Leaflet, BS-3, February 1935. Many causes have 
been suggested for the widespread disappearance of 
the plant, which has not been associated with any 
similar disappearance of the species of Zostera 
fringing the Pacific coast-lines. Several parasitic 
causes have been suggested (see NATURE, 134, 416; 

1934), and these are briefly reviewed and the com
plexity of the problem stressed. Eelgrass has many 
direct commercial uses in different countries, as an 
insulator, as a packing material, in upholstering, 
etc., but its main biological importance is as a food 
or as a sheltering habitat for the natural food of 
many waterfowl. The effect of its general disappear
ance is closely examined. It normally forms more 
than 80 per cent of the food of the sea brant, and there 
is evidence that the numbers of this species on the 
coast of North Carolina were very seriously reduced 
(down to 2 per cent) in the winter of 1934-35 as 
compared with 1929-30. Fortunately, in other areas 
the reduction has not been so severe. The writer 
points out that there is evidence that previous 
periods of scarcity of eelgrass have been experienced 
on the Atlantic seaboard, and he finds some evidence 
for a recovery of the plant in certain areas, both on 
the American and European coasts. 

Water Mould Fungi. A paper by Miss Evelyn J. 
Forbes (Trans. Brit. Mycol. Soc., 19, Part 3, 221-239, 
February 1935) reports a study of water fungi, 
using methods recommended by American workers. 
Samples of water are 'baited' with sterilised hemp 
seed, which induces the fungi to grow. Cultures are 
purified by teasing out hyph::e under a binocular 
microscope and removing- pieces bearing spores to 
plates of malt agar or corn meal agar. Samples of 
natural waters from the Bristol district yielded 
twenty-two species of aquatic fungi, fourteen of 
which are new to Britain. The new records include 
ten species of the genus Achyla, two of Rhipidium, 
one of Calyptralegnia, and one of Brevilegnia. The 
species are described in detail, and three plates 
further enrich their character8. 

Microseisms at Kew. In a recent memoir (Meteoro
logical Office Geoph. Mem., No. 66; 1935), Mr. A. W. 
Lee continues his interesting studies on microseismic 
disturbances recorded by the Galitzin seismograph 
at Kew. The north-south, east-west and vertical 
components of the microseisms have been tabulated 
for four hours daily throughout the year 1932. The 
mean amplitudes and periods for the whole year of 
the three components are approximately equal (0·9t-t 
and 5·6 sec.). The amplitudes of the two horizontal 
components are nearly equal for all periods, but the 
ratio of the horizontal to the vertical amplitudes 
decreases from about 1·2 for microseisms of period 
4! sec. to 0·85 for those of period 9 see., a variation 
that is consistent with the hypothesis that the 
microseisms may be regarded as Rayleigh waves 
through granite covered by a superficial layer. The 
vertical component is more trustworthy than either 
of the horizontal components for the measurement 
of microseisms, as there are no uncertainties due to 
changes in the direction in which the waves travel, 
and it is less affected by the local geological structure. 
Since the beginning of the present year, it has there
fore been used for the tabulation of microseisms at 
Kew Observatory. 

Snow Crystals Observed in Japan. In the Journal of 
the Faculty of Science of Hokkaido Imperial Uni
versity, Sapporo (Physics, Dec. 1934), there are two 
interesting papers on snow crystals. The first paper, 
by U. Nakaya and K. Hasikura, describes 250 photo
graphs of snow and frost crystals they obtained at a 
sheltered cottage half way up Mount Tokati at an 
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altitude of about 3,400 ft. The spot was protected 
from strong winds and very favourable to the forma
tion of large and perfect crystals, the temperature 
being nearly constant at -10° C. At this tem
perature, it was possible to separate some of the 
crystals into their components and to cut others so 
as to get good photomicrographs. Some novel shapes 
were obtained. At Sapporo it was relatively warm 
and humid, and crystals with water droplets were 
frequently observed. All the types obtained are 
classified and ninety-eight large photographs are 
given showing minute details. The second paper, by 
V. Nakaya and T. Terada, discusses the electrical 
nature of snow particles. The authors use an electric 
deflexion method of measuring the charge. The 
frequency of occurrence of negatively charged snow 
was the more common. Sometimes 90 per cent of 
the crystals were negatively charged. When the 
crystals had attached water droplets the positive 
particles tended to be more frequently observed. 
They were unable to verify when a large snowflake 
split by mutual friction into large and small portions 
that the large parts were positively electrified and 
the small ones negatively electrified. They intend 
continuing similar measurements on various types 
of snow crystals next winter. 

Electrical Analysis of Human Language. Vol. 18, 
Nos. 3 and 4 of the publications of the Psychological 
Institute of the University of Milan reports an 
interesting investigation into the function of human 
language by means of an electrical analysis, by A. 
Gemelli and C. Pastori. By electrical apparatus, the 
oscillographic curves of words and sentences can be 
recorded, and the writers claim that the laws govern
ing sensory perception and movement are equally 
applicable to language. Language is a sequence of 
sound organisations each of which is, by itself, a 
more or less constant whole. Each word is shown by 
oscillographic curves to be a whole consisting of 
different sounds. These sound elements can be 
investigated separately ; but they derive their 
meaning from the whole of which they are parts, 
and in turn influence the whole. The same holds 
for the sentence as a whole. It is also a unit and 
at the same time a system of words and movements. 
Various factors influence these movements, and of 
these melody seems to be particularly important as 
a means of unifying and totalising. To these unified 
and organised movements that build up language 
there are corresponding organisations on the per
ceptual side : in this way meaning enters and makes 
understanding of language possible. 

Recombination of Hydrogen and Deuterium Atoms. 
Many investigations have been made of the mechanism 
of recombination of hydrogen atoms with the object 
of specifying the efficiencies of the third bodies 
necessary in collisions producing molecules. I. 
Amdur (J. Amer. Chem. Soc., 57, 856; 1935) has 
made experiments in which hydrogen or deuterium 
is dissociated in a Wood discharge tube, and the 
mixture of atoms and molecules is pumped along 
a recombination tube with the walls covered with 
phosphoric acid. Atom concentrations were measured 
by means of a small platinum catalyst calorimeter 
which could be lowered to various positions in the 
tube. In agreement with results of Smallwood, the 
recombination of atomic hydrogen was found to 
proceed homogeneously as the result of triple 

collisions involving atoms rather than molecules as 
third bodies, so that the rate equation becomes 
- d[H]jdt = k[H] 3 • An analogous equation holds 
for deuterium. The values of k for H and D are 
2·05 x 1016 and 1·51 X 1016 , the ratio being 
1·36 ± 0·06. If the diameters and interatomic forces 
are assumed to be the same for hydrogen and 
deuterium atoms, the theoretical ratio is 1·41 (that 
is, y2/1). The approximate agreement indicates 
that the diameters and forces are equal. Viscosity 
measurements have shown a similar equality of 
molecular diameters and forces for H 2 and D 2 • 

Theory of Groups. Four recent numbers (194, 195, 
198, 205) of the series "Actualites Scientifiques et 
Industrielles" (Paris: Hermann et Cie., 1935) deal with 
various aspects of the theory of groups. H. Cartan's 
"Sur les groupes de transformations analytiques" 
and E. Cartan's "La methode du repere mobile, la 
theorie des groupes continus et les espaces generalises" 
deal with Lie's theory ; the first from the analytical 
aspect, the second from the geometrical, using the 
familiar notion of moving axes. These two pamphlets 
are written so as to make them intelligible to non
specialists. The other two are on the algebraical side, 
and make heavier demands on the reader. R. Baer's 
"Automorphismen von Erweiterungsgruppen" is 
closely connected with t_l,1e work of A. Speiser and I. 
Schur. R. Brauer's "Uber die Darstellungen von 
Gruppen in Galoisschen Feldern" is a continuation of 
the work of G. Frobenius and L. E. Dickson. 

Airway and Aerodrome Lighting. The technique of 
aviation lighting has now reached an interesting 
stage. Further progress depends on attaining a clearer 
understanding of what the lights should do and the 
best way of arranging them. At a joint meeting of 
the Illuminating Engineering Society and the Royal 
Aeronautical Society held on March 12, Mr. H. N. 
Green described some recent developments. A light 
is said to be 'visible' when the illumination it produces 
on the eye exceeds a certain minimum known as the 
threshold illumination. Experiments prove that a 
light of 0·5 candle power at a distance of one mile 
can be located without undue difficulty or delay by 
observers wearing goggles and subjected to local 
lighting equivalent to that in an aeroplane cockpit. 
It is known that white light can be recognised more 
easily when looking slightly away from it; the 
threshold illumination for 'parafoveal' vision being 
only one fifth of that necessary when it is viewed 
directly. A light seen obliquely can be identified when 
its conspicuity is of the order of 0 ·1 mile candle. 
The practical value is taken as 0·5 mile candle. The 
most important lights are the beacon lights which 
are placed near the airway to indicate the route. 
It has been noticed that powerful lights at long 
range are easier to see in bad weather than lights of 
less intensity at shorter ranges. The time taken to 
locate a flashing beacon is partially dependent on 
the period elapsing between flashes. Experience has 
led to the use of periods not exceeding five seconds. 
The beacons required to locate the aerodrome are 
built up of neon tubes giving 4,000 candles of red 
light. To identify the aerodrome they flash a Morse 
signal. This is necessary as the exterior neon lighting 
of cinemas often exceeds that of a neon beacon. The 
boundary lights are not yet standardised internation
ally, but the aerodrome obstruction lights are always 
fixed and of a red colour. 
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