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Research Items. 
The Society Islanders.-A study of the physical 

characters of the Society Islanders by H. L. Shapiro, 
and based upon material collected in the field on the 
Bayard Dominick Expedition by S. Craighill Handy 
and Willowdean C. Handy, is published in vol. 11, 
No.4, of the Memoirs of the Bernice P. Bishop Museum, 
Honolulu. Eighteen characters were examined and 
fifteen indices calculated on two hundred and two 
individuals. The measurements of 153 only are in
cluded here, as 49 were excluded on the ground of non
Polynesian admixture. From a study of the distri
bution of these characters, which show bi-modal and 
multi-modal curves common to both sexes, it is con
cluded that there is heterogeneity in the population. 
The impression of massiveness and size is borne out by 
the measurements. The stature of 171·35 em. places 
them among the tallest people in the world. The 
head is of medium length and of more than medium 
width, giving an index markedly brachycephalic. 
Both face-height and width are large, producing a 
massive face. The forehead, however, is narrow, 
giving the distinctive character associated with the 
Polynesian. The nasal index is mesorhine ; but the 
average dimensions are considerable, though they do 
not equal the average of the Samoans and Tongans. 
In bodily proportions and size the Society Islanders 
are relatively large. In general, the women display 
the same development as the men. Most of the 
Islanders have black hair. There are no blondes; but 
13·14 per cent of the men and 15·15 per cent of the 
women have reddy-brown hair. 

Tribes of the White Nile Province.-Some notes 
digested from reports and essays of members of the 
administrative staff by Mr. J. A. Reid are given in 
Sudan Notes and Records, vol. 13, pt. 2. The in
formation has been collected since 1924. For prac
tical purposes the province is divided into three areas : 
(1) the Kawahla group, (2) the Baggara group, and 
(3) the rest. The Kawahla group, the Hassania, 
Huseinat, and Kawahla proper, occupy the Geteina 
district and the riverain part of Dueim and Kawa, the 
first two being the predominant partners. They are 
now a river-dwelling, semi-nomadic folk, spending 
most of their time near the Nile, except when they 
go inland to cultivate their rainland and seek green 
pasture for their animals. As soon as the rains are 
over, they start cultivating the river flats and bring 
their animals to the water, where they remain until 
the next rains. They acquired their present ttar by 
conquest. Though the land must have been held in 
tribal holding originally, individual ownership de
veloped rapidly. Blood money, originally paid in 
camels, as they owned no cattle, is now paid in cattle 
or ready money. The Baggara group extend from the 
southern end of the province, just south of Kawa, to 
the Upper Nile boundary. They are, in a general 
sense, the semi-nomadic Arabs whose business in life 
is cattle-breeding and who ride on bulls, while they 
leave to slaves and others the cultivation of the ground. 
Even with extensive sheep owners, the flocks are of 
comparatively recent origin and are soon exchanged 
for wealth in cattle. During the rains, the Baggara 
move from the river and wells, the extent of their 
migrations being governed by the fly. Practically 
all cultivate, but it is not their main object. Land, to 
begin with, belonged to the tribes, being held by the 
chief as trustee ; but there were very definite rights 
of usufruct. When, on the lighter lands, a man had 
cleared a piece of land, it would be only in very ex
ceptional circumstances that he would be disturbed, 
and on his death it would pass to his heirs eventu
ally. The rights of ownership are more marked on 

No. 3203, VoL. 127] 

the heavier cotton-growing lands. " The rest " are 
tribes living on the eastern and western flanks of the 
centre of the province, of no great importance, and in 
some cases merely survivals which cling to their 
tribal identity. 

Observations on Indian Annelida.-In the Proceed
ings of the Seventeenth Indian Science Congress, held 
at. Allahabad (Calcutta: Asiatic Society of Bengal), 
abstracts of fifty-three zoological communicat.ions are 
given. The majority of the papers were on parasites, 
insects, fishes, and cytology. It is interesting to note 
that several post-larval Polygordius, probably allied to 
P.lacteus, were taken in the tow-net near Madras, and 
with them, early larvffi. The latter were kept under 
observation for a few days and proved to have an 
'amnion', as in P. lacteus. Another paper dealt with 
the alimentary glands in a surface-feeding earthworm, 
Eutyphmus. These glands, formerly mistaken for 
calciferous glands, are not situated on the cesophagus 
but much farther back-a little behind the middle of 
the body. They occur in connexion with the typhlo
sole, open into the gut by several apertures, and have 
a special blood supply. Preliminary experiments 
appear to indicate that they have a digestive (peptic) 
function. 

Ascidians of Porto Rico and the Virgin Islands.-In 
connexion with the " Scientific Survey of Porto Rico 
and the Virgin Islands", Dr. Willard G. Van N arne has, 
in vol. 10, part 4 (New York Academy of Sciences; 
2 dollars), described the Ascidian fauna of the 
region. A very clear account of the 35 species col
lected from the coasts of these islands is given, with 
the diagnostic characters of the families and genera 
concerned. Numerous plates and sketches are used in 
illustration. The ascidians of Porto Rico and the 
Virgin Islands are, as might be expected, typical 
tropical and subtropical forms, some of which are 
restricted to the region including the West Indies, 
Gulf of Mexico, Caribbean, and Bermuda, whilst others, 
such as Trididemnum savignii and Styela partita, are 
found in practically all the warmer seas of the globe. 
A close relationship exists between the ascidian fauna 
of the West and East Indies, 18 of the West Indian 
species being represented in the East Indian region. 
One West Indian species, Perophora vi rid is (Verrill), is 
considered identical with P.listeri (Forbes and Hanley) 
of European waters. Two species only, Ascidiella 
styeloides and Microcosmus anchyloderus, are restricted 
to Porto Rico and the Virgin Islands. It is interesting 
to note that the ascidians of these islands, with one 
exception-Pyura antillarum (from 496 fathoms), are 
littoral forms. A considerable amount of dredging 
has yielded no truly deep-sea forms. Hartmeyer's 
revised classification of the Tunicata (1915) is used 
throughout, except that Lahille's orders-Aplouso
branchiata,Phlebobranchiata, and Stolidobranchiata-
are substituted for the Krikobranchia, Dictyobranchia, 
and Ptychobranchia of Seeliger. In addition, the 
distinct genus Perophora of Hartmeyer is included 
under the Ascidiidre. The Botryllidre are as 
a distinct ·family of the order Stolidobranchiata. 
Linde (1923) and Michaelsen (1928) include them as a 
subfamily of the family Styelidre, to the compound 
forms of which they are, without doubt, closely re
lated. 

Digestion of Cellulose by Insects.-Although a very 
large group of insects feed on woody tissues of plants 
and even on dry wood consisting almost entirely of 
cellulose, practically nothing is known as to whether 
these insects are able to digest cellulose. The problem 
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has been investigated only 
to wood-eating termites, m whwh the digestwn of 
cellulose was found by Cleveland to depend_ o_n 
the presence in their intestinal tract, of symbwtw 
Protozoa (Flagellates). Many other 
insects were investigated by Buchner and his pupils 
from a purely anatomical point of view, and 0- the 
majority of them various symbiotic micro-orgamsms, 

, often harboured in special organs (for example, the 
so-called 'fermentation chambers'), were discovered. 
This anatomical evidence was considered sufficient 
to postulate a theory that the micro-organisms must 
assist their hosts in the digestion of cellulose, and 
this theory is commonly accepte1· However, 
investigations by W. Ripper ve1·gl. PhyswlogM, 
13 Bd., 2 Heft, 1930), who used biochemical methods, 
throw considerable doubts on the assumed role of 
symbiotic micro-organisms in wood-eating insects. 
This author has proved the presence of a cellulase 
(cellulose-digesting enzyme) U: the intE?stinal 
of several insects not possessmg symbwnts, whwh 
result suggests that the digestion of cellulose can 
occur without the assistance of symbionts. On the 
other hand, no cellulase was foun1 in the ' fermenta
tion chambers ' of other wood-bormg larvre, although 
these organs are required by Buchner's theory _to 
harbour cellulose-digesting micro-organisms. Agam, 
in the case of certain unspecialised wood-borers, the 
percentage of cellulose in the wood consumed and in 
the excreta proved to be the same. Thus wood
borers do not utilise any of the cellulose of their food, 
others can digest it without symbionts, the 
organs harbouring symbionts may bear no relatiOn to 
the digestion of cellulose. It rE?· 
search on biochemical and physwlogwal hnes IS 

necessary for the elucidation of this highly interesting 
and complicated problem. 

The Tetraploid Chinese Primrose.-Primula sinensis 
has been a subject of genetic investigation for many 
years. A recent paper by Mrs. Sverdrup Somme 
(Jour. Genetics, vol. 23, No.3), who formerly worked 
at the Merton Laboratory, is concerned with the 
genetics and <?f the. This 
has arisen at vanous times m different strains and 
the view is favoured that-it results from a suspended 
mitosis in the fertilised egg. It is a stouter plant, a 
cell giant, with 48 chromosomes_, and less 
than the diploid. In the first studies of this tetraplmd, 
Gregory found certain factors duplicated and he 
assumed that in meiosis the chromosomes would mate 
in pairs derived from either parent. Mrs. Somme, 
however, finds that the genetic is that 
which would be expected if random pairillg takes 
place between any two of the four homologous 
chromosomes in each set. The two hypotheses are 
tested as regards the factor (S) for heterostylism, 
Gg for green or red stigma, and other pairs of factors. 
Plants of constitution S 2s2 gave an F 2 ratio of 35: 1, 
and a ratio of 5 : l in back-crosses, strongly supporting 
the theory of random conjugation between the four 
chromosomes. Only two of the genes studied show 
complete dominance when present in a single dose. 
Three of. the genes show linkages. in the 
which correspond to the linkages ill the diplmd. But 
crossing-over can take place between any two of the 
four homologous chromoi;iomes. In diakinesis, some 
of the sets of four are seen to be arranged as quadri
valent chromosomes, but usually only one or two 
are present in each pollen mother cell. In ali the 
attempts to cross 2n and 47!' plants, three _triploid 
(sterile) plants were obtailled. This extensive and 
accurate record of genetic experiment is concluded 
with a discussion of tetraploidy as a factor in evolution, 
in which the author justly argues that the multiple 
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factors in wheat and other plants have probably 
arisen through polyploidy. 

Cambrian Arthropods.-Two of the many remark
able fossils discovered by Walcott in the 
Cambrian of British Columbia have been re-studied 
by G. E. Hutchinson (Proc. U.S. Nat. Mus., 78, art. 11, 
pp. 1-24, pl. 1; 1930). One of these, a crus.tacean 
named Opabinia, was placed by Walcott ill the 
Anostraca, and this view of its position has_ been 
confirmed by later writers. The 
feature of the head is a large cylilldncal process ill 
front which, in living forms, is developed from the 
fused internal or frontal appendages of the anteiU).re 
in the male. In structure Opabinia agrees with living 
Anostraca in many respects, but differs in the smaller 
number of trunk segments, the larger number of 
appendage-bearing segments, the presence of only one 
or two post-pedigerous segments, and the absence 
of branchire and a caudal fork. On account of these 
differences it is considered that Opabinia should be 
placed in a separate _of the The 
presence of this genus ill a marille deposit IS of 
since the living Anostraca have a fresh-water habitat. 
Rochdalia from the Middle Coal Measures of Lanca
shire is thought to be allied to Opabinia, and was 

of fresh-water habit. The other genus 
studied by Hutchinson, Aysheaia, was regarded by 
Walcott as a polychret annelid, but later authors 
been impressed by its resemblance to the hvillg 
Onychophora (Peripatus, etc.), and further con
firms this view of its relationship. Some differences 
in structure, however, support the opinion put 
forward by Hutchinson that the Onychophora should 
be divided into orders : 1, Protonychophora, to 
include Aysheaia ; 2, to the 
living forms. The Cambrmn .!Senus lS of as 
being marine, whereas the livmg representatives are 
terrestrial. C. E. Resser (Proc. U.S. Nat. Mus., 76, 
art. 9, pp. 1-18, pis. 1-7; 1929) and 
some beautifully preserved spemmens of phyllocand 
crustacea from the Lower and Middle Cambrian of 
British Columbia, Pennsylvania, and Manchuria. 

Middle Ordovician in Central Norway.-In Ottadal, 
central Norway, a remarkable rock known as 'ser
pentine conglomerate ', and hitherto regarded as a 
picrite lava or a tuff-agglomerate, has been found by 
P. A. {}yen and I ver Haugen to yield a rich though 
obscure fauna. Some three thousand specimens have 
been placed in the hands of the S_tate
geologist, Herman Hedstrom, who has JUSt pu_bhshed 
a preliminary report (Avhandl. Norske Vidensk.
Akad., 1930, No. 10, 10 pp., 2 pis.). The shell:> have 
been changed into iron carbonate and details are 
often lost ; but enough remains to the fauna 
as corresponding with the Orthoceras L1mestone and 
Asaphus expansus beds of Sweden-the 3 c -y and f/ 
of Norway. Gastropods abound, trilobites and 
cephalopods are fairly ?ommon, and ther.e are also 
brachiopods and lamelhbranchs. Hedstrom regards 
the rock as a true conglomerate, contempo_ranE?ous 
with the fauna and formed from older pendotites. 
In any case, this discovery will have to be reckoned 
with, in interpreting the geology of central Norway. 

Datum Planes for Charts.-The problem of satis
factory datum planes for maps, and particularly 
hydrographic charts, is fully discussed by Mr. H. A. 
Marmer in " Chart Datums " (U.S. Coast and Geo
detic S11rvey, Special Publication 170). The 
datum level is clearly of little value for charts, SillCe 
it gives no absolute information regarding depths. 
Moreover it is clear that the datum plane should be 
one that' is capable of recovery even if all ben?h 
marks are lost. Tidal datum planes alone are satis-
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factory. A high-water datum m ay be very useful for 
certain purposes such as the clearance of bridges or 
warehouse construction along the water front, but it 
is unsatisfactory for nautical charts, inasmuch as it 
gives a false idea of security. Mean sea-level datums 
are fairly satisfactory but may cause trouble or 
danger in shoal areas. The needs of the sailor are 
best served by low-water datum planes, but the de
termination of these is not an easy matter, owing to 
periodic variations in the tide. Mr. Marmer discusses 
the nature and extent of these variations. A mean 
low-water datum is relatively easily determinable on 
any coast and may be fairly satisfactory. It is used 
on the charts covering the Atlantic coasts of the 
United States. A datum of lower low-water is reached 
from half as many observations as that of mean low
water. This is most suitable for coa.<Jts on which the 
tide is of the daily and not of the semi-daily type. 
It is used on the Pacific coast charts of the United 
States. Another datum that can be used is that of 
spring low-water. This, of course, requires a long 
time for determination, and tends, in use, to give an 
appearance of unnavigability to many waters, and 
also to indicate rocks and reefs which are rarely 
visible to the mariner. 

Recent Researches on Relativity.-Lemaitre and 
Sir Arthur Eddington have shown that our actual 
universe may probably be considered as expanding 
from an initial state, something like' Einstein's world' 
filled with matter, towards a limiting state like ' de 
Sitter's world', which is empty, or rather has all the 
matter swept into unobserved corners. It has been 
suggested that the concentration of matter, originally 
uniformly distributed, into local condensations may 
have started this expansion. To test this hypothesis, 
W. H. McCrea and G. C. McVittie (in Monthly Notices 
Roy. Ast. Soc., Nov. 1930) study non-stationary uni
verses where there is a single condensation of matter 
at the origin. This is proved to lead not to an expan
sion as anticipated, but to a contraction. Dr. G. C. 
McVittie also contributes (Proceedings of the Edin
burgh Mathematical Society, ser. 2, vol. 2, part 3, 
Jan. 1931) a comparison between the general relativity 
theory and Einstein's newer unified field theory. It 
is shown that the latter, applied to the problem of a 
particularly simple type of field with axial symmetry, 
gives results which do not appear to correspond to 
physical facts. The conclusion can scarcely be evaded 
that Einstein's latest theory, at any rate in the form 
at present published, contains serious defects. 

Artificial Disintegration by a.-Particles.-The paper 
by J. Chadwick, J. E. R. Constable, and E. C. Pollard 
in the February number of the Proceedings of the Royal 
Society, in which they describe their new experiments 
on the disintegration of the nuclei of light elements by 
a-particles and diSC!JSS these and the recent experi
ments of Bothe and Franz and of Pose, although 
leaving much detail still to be supplied, marks a 
definite advance in knowledge of the properties of 
nuclei. The assumptions needed to explain such facts 
as are known at present are few and simple : the 
nuclei are supposed to have definite levels for protons 
and a.-particles ; to be composed of these and elec
trons, the number of the a.-particles being as large as 
possible; all the a.-particles of a stable nucleus are 
supposed to be in the same energy level, but not 
more than two protons can be put into the same 
proton level. Two main types of disintegration are 
supposed possible, in one of which the a.-particle is 
captured by the nucleus-as appeared to be so in the 
cases of the disintegration of nitrogen photographed 
by Blackett-and in the other, the proton is ejected 
without capture of the a.-particle. The evidence for 
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1 the latter type is rather unsatisfactory, but it is of 
particular importance, since the continuous distri
bution of energies amongst the protons produced in 
this way could give immediately the level of the 
proton in the nucleus ; disintegration with capture 
of the incident particle gives a ' line spectrum ' of 
velocities for the protons. The changes in energy in
volved in the disintegration, which can be calculated 
from these experiments, also extend Aston's measure
ments of the mass-defects of nuclei with the mass
spectrograph, and in some cases furnish an inde
pendent check on these, although most of the nuclei 
formed in the disintegrations have not been studied 
with positive rays, and many are indeed rare. It is 
mentioned that the production of -y-rays from light 
elements by a.-particle bombardment, which was 
recently reported by Bothe and Becker (see NATURE, 
Feb. 21, p . 288), has also been detected by H. C. 
Webster in the Cavendish Laboratory. 

Solubilities in Hydrogen Fluoride.-A comparison 
of the solvent properties of liquid hydrogen fluoride 
and of water with respect to salts is possible from 
some results with the first solvent, which are com
municated in the January number of the Journal of the 
American Chemical Society by Bond and Williams. The 
solubility of lithium hydrogen fluoride was measured 
between 0° and 40°. Zinc, magnesium, and calcium 
fluorides were found to be very insoluble ; chromium 
fluoride is quite soluble ; potassium iodide reacts with 
hydrofluoric acid. There is a fair similarity in the 
solvent action of water and hydrofluoric acid with 
the salts used. A determination of the critical tem
perature of hydrogen fluoride, made with a special 
apparatus, gave 230·2°. 

Conductivity of Electrolytes in Nitromethane and 
Nitrobenzene.-The Journal of the Chemical Society 
for January contains two papers by Sir H. Hartley, 
Murray-Rust, Hadow, and Wright on the conductivi
ties of some salts in nitromethane and nitrobenzene. 
In the case of nitromethane, only tetraethylammonium 
salts gave a linear relation between equivalent con
ductivity and v'G." and these also show good agree
ment with the Debye-Htickel-Onsager equation. All 
the other salts show large divergences from ideal 
behaviour. Some of them are weak electrolytes in 
nitromethane, although they all behave as strong 
electrolytes in methyl and ethyl alcohols. Since the 
dielectric constant of nitromethane is greater than 
those of the alcohols, the results show that ionic 
association is not entirely controlled by the electrical 
forces between the. ions. Perchloric acid is a fairly 
strong acid in nitromethane, and the mobility of the 
hydrogen ion is 63. Thus, this ion has not the 
abnormally high mobility in nitromethane which it 
possesses in hydroxylic solvents. Other acids appeared 
to be very weak in nitromethane. In nitrobenzene, 
tetraethylammonium picrate and perchlorate are 
strong electrolytes, and the results are in agreement 
with those calculated from the Debye-Hiickel-Onsager 
equation, but silver perchlorate is appreciably associ
ated. Perchloric acid is an electrolyte of intermediate 
strength, and the mobility of the hydrogen ion is 43, 
which shows that it is not abnormal, as in hydroxylic 
solvents. Hydrogen chloride, benzene sulphonic acid, 
and benzoic acid are very weak electrolytes. Nitro
benzene is similar to nitromethane as an ionising 
solvent, but the tendency towards ionic association is 
rather greater in the former. The dielectric constants 
are 35 and 37 respectively. 

Resolution of d/-Menthol.-NATURE, Mar. 14, p. 421. 
Last line but two of paragraph : For " d-menthol " 
read "Z-menthyl d-camphor-10-sulphonate ". 
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