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Research Items 
Ethnology of Manihiki and Rakahanga, Cook Islands. 

Te Rangi Hiroa (Dr. P. H. Buck) has published as a 
separate monograph (Bull. 99, Bernice P. Bishop 
Museum), that part of the material collected by him 
on the Cook Islands expedition which was derived 
from the two atolls Manihiki and Rakahanga. The 
special interest of this investigation lies first in the 
fact that the people of the two atolls were one, 
passing as a body from one atoll to the other when 
forced to migrate by the depletion of the stock of 
coco·nuts and taro, until 1852 when the practice 
was stopped, owing to the loss of life in transit, and 
the community split into two; and secondly, because 
the original settlers were a single biological family
a fact which has had a marked effect on social 
organisation and tradition. According to tradition, 
the atolls were discovered by Huku of Rarotonga, 
who later settled his sister and her husband Toa on 
them. No priests came with the settlers; and in 
consequence the traditions and mythology are de
fective, the genealogical records poor in extent and 
detail-the primary parents are not remembered
and for seven generations the people had no gods. 
Family genealogies give a period of about 550 years 
from the first settlement, this agreeing with the date 
of the last migration to New Zealand. Owing to the 
peculiar circumstances of the settlement, Toa, in 
order to secure a male heir, married each of his four 
daughters and his granddaughter in succession, sons 
being born of the last two lmions only. Male descent 
is all· important in the succession to rank and title, 
otherwise descent is bi-Iateral; but more importance 
is attached to male descent, unless the mother comes 
of the more important lineage. Mter the people had 
been without gods for seven generations, two gods 
were introduced from another island. 

Bitumen in Embalming. From the time of Herodotus 
onwards, the tradition has been that the Egyptians 
made use of bitumen, mainly from Judrea, in embalm
ing; but since 1908, Mr. A. Lucas, of the Govern
ment Laboratories, Cairo, has contended in a series 
of papers that bitumen did not come into use for 
this purpose before the time of the Ptolemies, and 
that even though it might have been used for this 
purpose then and afterwards, he had found no 
evidence of it. For his evidence he relied on solubility 
tests and on sulphur content, in which Judrean 
bitumen is high, as well as characteristic smell, 
fluorescence and the colour and appearance of sub
stances extracted by solvents. Dr. Percy E. Spiel
mann has now applied the tests of fluorescence and 
spectroscopic analysis of the ash to certain samples 
(J. Egypt. Arch., 18, pts. While bitumen gives 
no trace of fluorescence, samples of resin show 
colours averaging round a strong yellow ochre. In 
the spectroscopic analysis, vanadium and nickel, 
accompanied by molybdenum, were the predominant 
components in the bitumen ash; but on the other 
hand the resins show only the faintest trace of these 
metals, so that they could be used for detecting the 
presence of bitumen. When applied to Egyptian 
material-from a cranial cavity (Ptolemaic), a head 
(Ptolemaic), and bones from the junction of ribs and 
spine--it was found that there was strong evidence, 
with cert,ain reservations, for the presence of bitumen 
in two of the three samples examined. A similar 
examination made with wood-tar, a material the 

presence of which Lucas had definitely identified. 
suggested that the metal-free wood-tar would be 
just the substance to act as a diluent for both the 
bitumen and the resin, thus accounting for their 
presence in embalming material in relatively low 
proportions. It seems clear, however, that bitumen 
was used in embalming, mixed with wood-tar and 
resin. 

Vital Capacity and Occupational Characteristics. 
"Physiological Standards and Occupational Char
acteristics of Bodily Functions of the Japanese" by 
Tomoyosi Isikawa (Reports of the Institute for 
Science of Labour, Kurasiki, Japan) gives the results 
of measurements of vital capacity in nearly 8,000 
Japanese ranging from four to eighty-two years of 
age. The aim of the investigation was to obtain 
some standard of physical fitness as an aid to voca
tional guidance. A modified Hutchinson's spirometer 
was used for measuring the children and students, 
and Verdin's centilitre spirometer was used for the 
adults. Vital capacity in the Japanese appears to 
increase rapidly up to sixteen years of age and then 
rises slowly to a maximum between years in 
males and years in females. Compared with 
some European and American data, the Japanese, 
especially the women, have a low vital capacity. 
The average measurement for 875 males aged 
years was 3,213 c.c. while for 562 females aged 
years the mean was only 1,964 C.c. Some attempt 
was made to assess vital capacity in various types of 
occupation but in most instances the numbers in the 
groups were too small to give any reliable figures. 
There is some indication that those engaged in light 
or sedentary work tend to have a low vital capacity. 
Dr. Isikawa would be well advised to refer to English 
reports on "ital capacity by Greenwood, Newbold 
and Cripps in which the difficulties of establishing a 
standard of physical fitness are carefully discussed. 
These authors concluded that the inherent variability 
of vital capacity, even within homogeneous groups 
of apparently healthy persons, is so great that the 
fixation of a normal standard is impossible. 

Californian Sponges. Mr. M. de Laubenfels has 
recently described the sponge fauna of the western 
coast of the United States (Proc. United States Nat. 
Mus., 81, No. 2927, Art. 4. Smithsonian Institution, 
1932). Six out of a hundred and one species discussed 
are new and three new genera and five new varieties 
are established. Very little literature on Californian 
sponges has been published, therefore this work is 
specially welcome, containing as it does, in addition 
to the systematic parts, extensive notes taken in the 
field whenever possible on the living sponges. To 
mention but a few of these interesting observations 
there is the description of Spheciospongia confederata 
de Laubenfels, the largest sponge in the world (the 
author having frequently found examples nearly a 
metre across and mentioning a definite record of one 
of nearly three metres), and remarkable for its changes 
of colour when transferred from its original habitat. 
MycaZe bellabellensis (Lambe) is also very large, 
f=el-shaped with a height of at least 100 cm. and 
a diameter of 122 cm. Many of the species are 
beautifully coloured, rich brown, red, yellow and 
blue when alive. In one case at least the deep blue 
colour is due to symbiotic organisms in the ectosomal 
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regions. A species of Gelli1t8 grows abundantly on 
the floor of a cavern just below low tide, a most 
unusual habitat. 

Phylogeny in the Genus Oenothera. Since the investi
gation by de Vries of feral Oenothera Lamarckiana 
in Holland the genus of the evening primroses has 
been studied from many points of view in Europe 
and in the United States. Prof. R. Ruggles Gates 
(J. Linn. Soc. Bot., 44, 173; 1933) considers the 
evolution of the section Onagra. A table of the 
known North American species is given and another 
summarises investigations of the genetic complexes 
and chromosome catenations in those species which 
have been cytologically examined. It is suggested 
that the subgenus Onagra was derived from the large
flowered subgenus Raimannia in Central America and 
that a series of dominant mutations occurred as the 
genus spread northwards with the retreat of the ice at 
the end of the last ice age. Interspecific crossing 
played an important part in the development of the 
subgenus, as a re::;ult of which most of the species are 
permanent crypthybrids composed of two complexes 
and breeding true because of catenation (linkage of 
their chromosomes) during meiosis. Hybrid vigour 
may well have led to survival and spread of such 
species. There is evidence that dominant mutations 
giving rise to smaller flowers have appeared inde
pendently and successively in different parts of the 
Continent from different lines of descent. Species 
and varieties with cruciate petals constiLute another 
series of independent parallel mutations. It is 
urged that while interchange of segments between 
non·homologous species (internal hybridisation of 
Lotsy) will account for the appearance of a certain 
number of new types, its value as an evolutionary 
factor is limited in comparison with the importance 
of interspecific crossing and the regular occurrence 
of gene mutations in the hybrid swarm. Two new 
species are described and figured. 

Age of the Andes in Ecuador. A paper on "New Fossil 
Fresh Water Molluscs from Ecuador" (Proc. U.S. 
Nat. MU8., No. 2946; 1932) by W. B. Marshall and 
E. O. Bowles deals with a collection made by Dr. 
George Sheppard in the Cuenca district of Ecuador, 
and it includes three new genera, each represented 
by a new species. The genera have been named 
Sheppardiconcha, Potamolithoides and Ecuadorea. 
In regard to the age of these fossils, all of which arc 
of fresh·water habitat, the authors conclude that it 
"cannot be later than Pliocene, and it may be earlier". 
According to Dr. Julia Gardner, the discovery of these 
fossils in the Azogues Sandstone of Ecuador is 
"apparently a confirmation of the theory indicated 
from an earlier collection from Peru that the ancestors 
of the recent fauna of the lower La Plata are to be 
found near the headwaters of the Amazon, where 
they lived before the divide between the Amazon 
and the La Plata was established". The discovery 
of late Kainozoic fossils in the sediments of this 
interandine region of Ecuador proves the existence 
of a continental facies of the Kainozoic rocks in this 
part of the world, which is almost certainly homo
taxial with the marine beds of the coast-belt, and 
assists in the elucidation of the many tectonic 
problems which are associated with the uplift of 
the Andes in the same region. As the Azogues 
Sandstone, the principal formation occupying the 
Cuenca Basin, and in which the fossils above referred 
to were found. are folded into fairly steep and 

symmetrical anticlinal folds with a north and south 
trend, it is apparent that this structural movement 
must have post-dated the age of the included fossils 
of the stratified deposits, and hence may be post
Pliocene. 

Humidity Tables. Messrs. Negretti and Zambra have 
recently placed on the market for the price of 38. 6d. 
a set of tables of relative humidity for use with 
artificially ventilated wet and dry bulb hygro
meters. The range of temperature is from 1000 F. 
to 212 0 F. Dry bulb readings are set off on the left 
hand side of the table in steps of 20 F., and the 
depression of the wet bulb to the right, also in steps 
of 2° F. The tables are printed on both sides of a 
celluloid tablet which measures about 5 in. X 3t in. 
There is a leatherette case to protect the tablet from 
damage when not in use. The figures have been 
derived from centigrade tables published by the 
National Physical Laboratory and these have been 
extrapolated to give a range. This completes 
a series of four similar sets of hygrometer tables, 
two on the Centigrade scale, with upper limits of 
50° and 100° C., and two on the Fahrenheit scale, one 
ranging from 20° F. to 120° F. and the other, as de
scribed above, froml00°F. to 212°F. They agree closely 
with the Assmann and the U.S. Bureau of Standards 
Humidity Tables. The arrangement of the figures 
is convenient. and the printing is not only very clear 
on the sample specimen but is also deep enough to 
ensure continued clearness even with constant use. 
At the highest temperatures on the Fahrenheit scale 
a depression of the wet bulb of 78° is provided for, 
the corresponding relative humidity at 1940 F. being 
so low as 11 per cent. 

X-Ray Investigation of the Copper-Aluminium Alloys. 
A. J. Bradley and Phyllis Jones have re·examined 
(March meeting of the Institute of Metals) this 
system using the powder method. They confirm 
that the body-centred [3-phase cannot be retained 
by quenching, and show that, contrary to the opinion 
of Obinata, a homogeneous [3'-structure is invariably 
produced, which appears to be closely related to that 
of the face-centred IX-phase. Alloys quenched in the 
y·range are indistinguishable from the a-alloys. Up 
to 19 per cent aluminium, the structure of a-CuAI is 
essentially of the y-brass type, photometer measure
ments leading to the formula Cu,AI,. The modifica
tion of the a-phase beyond 19 per cent noted by 
Westgren is confirmed. In this a'-phase (19-22'5 
per cent aluminium), the number of atoms in the 
pseudo-cubic cell falls from 52 to 49. On quenching 
a two-phase alloy with 22·8 per cent from 7000 C., 
the single e:-phase is obtained, which appears to be 
cubic. Between this composition and 29 per cent of 
aluminium, the annealed alloys show many types 
of structure, the "I)-phase consisting, therefore, of a 
number of phases of small range of stability, or one 
or more of gradual modification. Friauf's structure 
for the a-phase, CuA12, is confirmed and it is also 
confirmed that this phase has not a unique com
position. 

Wilson Photographs of Cosmic Ray Phenomena. A 
full account of the results obt,ained by Blaekett and 
Occhialini with their cloud-chamber photographs of 
cosmic ray phenomena has appeared (Proc. Roy. 
Soc., March). The experiment has been described in 
a letter to NATURE (130, 363, Sept. 3, 1932). The 
Wilson chamber is placed with its axis horizontal 
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in a magnetio field of about 3,000 gauss, and the 
mechanism of the ohamber is operated whenever 
there are simultaneous discharges of two Geiger
Muller counters placed above and below the chamber. 
Some of the photographs show single tracks passing 
through the chamber, but in many cases there are 
'showers' of tracks numbering up to twenty or so. 
Similar showers have just been reported by Anderson 
(PhY8. Rev., March 1). Many of the particles appear 
to diverge from a single point inside or outside 
the chamber-in some cases ten or more such 
radiant points can be detected. Many of the tracks 
are not appreciably bent by the magnetic· field; 
some tracks are apparently due to electrons, and 
others seem to require for their explanation a particle 
of approximately electronic mass with positive 
electrical charge. The direction in which the tracks 
are bent by the field indicates a positive charge if 
we accept very strong evidence of the direction of 
motion. The ionisation along the tracks is then 
found to be far too small for a particle having proton 
mass and charge and the experimentally found 
magnetic deflection (Hp). The ionisation is com
parable with that in an electron track of similar Hp. 
The existence of a positive electron in cosmic ray 
track photographs, which has also been suggested 
by Anderson, is therefore very probable. The sugges
tion of the authors is that the positive and negative 
electrons are created by a collision process, and that 

they may perhaps be identified with the "quantum 
states of negative kinetic energy unoccupied by 
electrons" postulated by Dirac. These particles 
should have only a short life; they can be annihilated 
by a negative electron jumping into the unoccupied 
state, the energy being converted into radiation. The 
calculated lifetime of these positive electrons is not 
inconsistent with observing them in the cloud 
chamber. Protons and heavy particles generally seem 
to be infrequent and perhaps absent in the cosmic 
ray photographs. 

Hydrogen Isotope. G. N. Lewis has described some 
preliminary experiments in which water containing 
a large proportion of the hydrogen isotope H2 has 
been obtained (J. Amer. Ohem. Soc., March). When 
ordinary water is electrolysed, the heavy isotope 
accumulates in the residue, and water of specific 
gravity 1·035 was obtained, containing one-third 
of its weight of the heavy isotope. The refractive 
index of this water is considerably lower than that 
of ordinary water, and it is considered probable that 
the chemical properties of compounds containing H2 
will be very different from those of ordinary hydrogen 
compounds. Other communications from the United 
States show that measurements in the Bureau of 
Standards indicate that heavy water freezes when sur
rounded by melting ice, its freezing point being 0 .050 C_ 
above zero. Its boiling point is higher than 1000 C. 

Astronomical Topics 
Nova of March 20. A preliminary announcement of 

the discovery of this nova appeared in NATURE of April 
15, p. 553. Dr. Kukarkin, of Moscow, states in U.A.I. 
Circ. 434 that he has found three images of this 
star on old Moscow plates; on 1899 March 14 its 
magnitude was 14'1; on 1900 March 21 it was 
13'8; on 1907 February 13 it was 13 ·0. Plates taken 
on the following dates failed to show the star (the 
figures in brackets after the dates show the limiting 
magnitudes of the plates); 1901 April 9 (14'5); 
1903 April 16 (13'5); 1905 March 1 (14'1); 1905 
March 27 (13'5); 1905 April 8 (14,8); 1907 April 5 
(13'9); 1908 January 3 (16'0); 1908 March 29 
(14'8); 1910 March 1 (14'5); 1911 February 21 
(14·8). Dr. Kukarkin suggests that it is a variable 
star of the U Geminorum type; it may have a period 
of about a year, but there must be some irregularity 
in it. The decline must be very rapid; Dr. Delporte 
notes in U.A.I. Circ. 434 that plates taken on 
March 25 and 29 go down to mag. 17 '5, but there is 
no trace of the nova. 

The Gegenschein or Counterglow. The German 
astronomer, Theodor Brorsen, discovered this faint 
patch of light opposite to the sun in the year 1885. 
It is difficult to observe, and can only be seen in 
perfectly clear air free from all glare of terrestrial 
lights, and when it does not fall on the Milky Way. 
A bulletin issued by Science Service, Washington 
(Feb. 11), describes a study of it made recently by 
Dr. C. T. Elvey at the Yerkes Observatory; he used 
the 40-in. refractor and a photoelectric cell to measure 
the luminosity. Several series of measures of light 
were made along parallel lines running north and 
south, each long enough to cover the Gegenschein 
and the dark sky outside it. The measures, when 
reduced, were plotted; they exhibited the Gegenschein 
as an oval area, its length along the ecliptic being 

220 -35°, and its breadth in latitude 21°_260
• These 

dimensions are about twice as great as the area that 
was visible to the unaided eye. The integrated 
luminosity was determined to be -0,28 magnitude, 
which is brighter than any of the stars except Sirius 
and Canopus; but being spread over a large area the 
intensity is very feeble at any point. The report 
states that "at the centre, where brightest, the 
intensity is equal to that of a star of magnitude 6 ·2" ; 
this is, however, indefinite in the absence of indication 
of the size of the patch of light included. October 
and November were found to be favourable months 
for the study; the region being north of the equator, 
and away from the Milky Way. 

The phenomenon is believed to be an extension of 
the zodiacal light, looking brighter than elsewhere 
owing to proximity to the earth, and the full illumina
tion of the particles. It is conjectured that there may 
be an actual concentration of particles near the earth, 
describing periodic orbits under the combined attrac
tion of sun and earth. 

Ephemerides of Variable Stars. The Cracow Observa
tory undertook at the request of the International 
Astronomical Union the task of preparing yearly 
ephemerides of eclipsing variable stars. No. 11 has 
appeared, bearing the title "Rocznik Astronomiczny". 
It is edited by Prof. T. Banachiewicz, and contains 
ephemerides of 300 stars, and elements without 
ephemerides of 722 more. The book also contains 
tables of precession and obliquity, and predictions 
of occultations of stars by the moon for Cracow and 
four other Polish Observatories. The explanations 
are given both in Polish and in Peano's flexible Latin. 

A supplement to the Japanese Astronomical Herald, 
vol. 25, contains observations of variables made in 
Japan in 1932, and predicted maxima of 90 long
period variables for 1933. 
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