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Research Items 
Mangarevan Ethnology 

TE RANGI HIROA (Dr. Peter H. Buck) has recently 
reported on the results of his ethnological observa
tions on the Mangarevan expedition organized by the 
Museum in 1934, when he spent seventy days on 
Mangareva (Bull. 157, Bernice P. Bishop Museum, 
Honolulu). The Mangareva (Gambier) Islands lie in 
latitude 20° 20'S. and longitude 134° 45' W., 900 miles 
from Tahiti, and 1,450 miles from Easter Island, the 
eastern extremity of Polynesia. The group consists 
of four islands, which are the unsubmerged peaks of 
extinct volcanoes, without permanent streams and 
with only a few springs. The population is much 
mixed, and only a few families of full-blooded 
Mangarevans remain. It is probable that at no time 
did the population exceed more than a few thousand. 
It was kept within food-producing capacity by 
emigrations resulting from inter-group struggles for 
cultivable land and cannibalism. Their speech is a 
dialect of Polynesian, resembling that of Cook 
Islands, Tuamotu, and New Zealand. The culture 
of Mangareva is fundamentally based on the early 
culture that prevailed in the Society Islands before 
dispersion took place to Hawaii in the north and 
New Zealand in the south. The earliest settlers 
evidently drifted in from the Tuamotus in small 
groups, bringing no cultivable food plants, and in 
insufficient numbers to establish an organized system 
of social classes. They were a simple fisher folk. 
Later immigrations about A.D. 1300, in the form of 
organized expeditions, brought food plants from 
some volcanic group such as the Marquesas, or the 
Society Islands. They introduced the worship of 
Tu, the marre, and a highly organized social system. 
The major gods of the Society Islands are present, 
and the form of worship and temple follow those of 
Central Polynesia. The pattern of social organization 
is orthodox Polynesian, while the material culture 
has an early Polynesian pattern. Mangarevan 
culture was thus an offshoot of Central Polynesian 
culture, which reached the islands by way of the 
Marquesas. 

Propagation of Vaccinia in Chick Embryos 

METHODs of cultivating viruses on the embryonic 
membranes of the developing chick within its egg
shell, which have been devised during the last few 
years, have been applied to the cultivation of the 
vaccinia virus, and Lieut.-Colonel W. D. H. Stevenson 
and Dr. G. G. Butler have recently reported upon their 
extensive studies of this subject (Ministry of Health: 
Reps. on Pub. Healtli and Med. SubJects, No. 87. Lon
don: H.M. Stationery Office. 4s. net). Glycerinated 
calf lymph, which is usually employed for vaccination, 
is prepared by inoculating the skin of calves, collecting 
the vaccinal material and mixing it, after grinding, 
with glycerin, water and a small amount of preserva
tive. However carefully prepared, the material con
tains numbers of extraneous micro-organisms, which 
are reduced by treatment and storage to a number 
considered safe. The vaccinia grows well in the egg, 
and the material so obtained can be used for vaccina
tion. Fertile hens' eggs are used ; these are inoculated 
by a special technique, the eggs are opened on 
the fourth day of incubation, and the material is 

then collected. By adopting certain precautions, it 
is possible to obtain a lymph free from the extraneous 
micro-organisms which are so troublesome in ordinary 
calf lymph. It is suggested that in the future chick 
membrane lymph may replace calf lymph. Full 
details of the technique are given in this report, which 
also contains a critical discussion of the whole subject. 

Acetylcholine Formation in Tissues 

B. B. DICKSHIT (Quart. J. Exp. Physiol., 28, 243; 
1938) studied the formation of acetylcholine in the 
different tissues of dogs by suspending the tissues in 
warm eserinized Locke's solution ·and oxygenating 
for five hours. The brain cortex, basal ganglia, spinal 
cord, sympathetic ganglia, auricle, urinary bladder, 
gastro-intestinal tract and pancreas were found to 
possess the property of forming acetylcholine. 
Although all parts of the gastro-intestinal tract could 
form acetylcholine, the largest quantities were 
formed by the small intestine in which the nerve 
plexuses are chiefly responsible. The writers suggest 
that acetylcholine formation is a specialized function 
of the nerve cells. 

Birds of Nanking 

IN the difficulties which beset China at present 
it is surprising and gratifying to find that publication 
of scientific papers seems to continue without break. 
An account of the passerine birds of Nanking and 
its vicinity has appeared as one of the contributions 
from the Biological Laboratory of the Science Society 
of China (Zool. Series, 12, No. 9, Shanghai, 1938). 
It is a guide to a passerine avifauna of 112 species 
and subspecies, amongst which the finches (with 
22 forms) predominate, and the wrens, goldcrests 
and orioles are each represented by only one species. 
Analytical keys to the characters of families, species 
and subspecies, as well as many illustrations of 
distinctive head-markings, aid in identification. The 
author, L. T. Chong, has compiled the list from 
collections which have been accumulating in the 
museum of the Biological Laboratory since 1925, so 
that it is possible that additions may still have to be 
made; but to a Western reader it is remarkable that 
where so many Western species of birds are repre
sented, there should be such a dearth of subspecies 
familiar in Great Britain. 

Tomato 'Rogues' 

GROWERS of tomatoes are often troubled hy the 
appearance of abnormal plants or 'rogues', which are 
of dwarf habit, have extensive lateral shoot develop
ment, with unusual leaf shape, and give low yield. 
M. B. Crane, of the John Innes Horticultural Institute, 
has investigated the genetics of these aberrant 
tomatoes (Gard. Chron., Feb. 11 and 18, 1939). 
Grafting experiments have shown that the rogue 
condition is not pathological, and it is probable that. 
unstable genes, which could either determine normal, 
or mutate to form rogues, are present in the plants 
concerned. Rogue plants frequently develop normal 
growth, and it has been found that seeds harvested 
from trusses at various heights on such a plant, yield 
varying proportions of rogues. The more general 
question as to any effect of position of the truss 
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upon normal genes has been investigated by experi
ments on a cross between the varieties Kondine Red 
and Blaby. No diffBring proportions of characters in 
the offspring could, however, be associated with 
varying positions of the trusses in these normal 
conditions. The control of rogues would appear to 
be easy, if sufficient care be taken to eliminate 
abnormal plants during the first potting, and to save 
seed only from tomato plants are fully normal. 

Mosaic Disease of Cassava 

A vmus disease which causes a mosaic-like mottling 
of the leaves of cassava (Manihot utilissima) has been 
known in East Mrica since 1894, and there has been 
an increasing recognition of the serious nature of the 
disease. H. H. Storey and R. 1<'. W. Nichols, of the 
East African Agricultural Research Station, Amani, 
have recently made detailed studies of the malady 
and its transmission (Ann. App. Biol., 24, No. 4, 
790-806; Nov. 1938). Symptoms exhibit wide varia
tion, owing to varietal reactions of the host, and also 
to differences in strains of the virus. Two groups of 
strains have been recorded, one giving mild, and the 
other severe, symptoms. Cassava mosaic has not 
been transmitted to a healthy plant by mechanical 
means; but it can pass across a graft union, and has 
an insect vector, a species of Bemisia. The latter can 
only inoculate a plant through an immature leaf, a 
fact which should be useful in experiments upon 
movement of the virus. It has been found already 
that the virus does not pass out of the inoculated leaf 
uritil after eight days. It then moves quickly to the 
base of the stem, and slowly into the side branches. 
The presence of a mild strain of the virus does not 
confer any resistance against. the more severe kind. 

The Centromere 

C. D. DARLINGTON (J. Genetics, 37, 341 ; 1939) 
finds in Fritillaria kamschatkensis that chromosomes 
lag on the first metaphase plate of meiosis due to 
failure of bivalent formation, and more frequently 
as the result of bivalents being crowded off the plate. 
In about 1,000 first anaphases, 109 lagging chromo
somes were found. Of these laggards, 107 showed 
transverse divisions of the centromere. It is suggested 
that chromosomes with terminal attachments, 
chromosomes with similar ends as in the extra 
chromosome of secondary trisomies and attached X
chromosomes of Drosophila may result from this 
type of division of the centromere. The structure of 
the centromere is discussed. 

Effect of Colchicine on Allium 

A. LEVAN (Hereditas, 24, 471; 1938: 25, 9; 
1939) has studied cytologically the effect of col
chicine on mitosis and meiosis in Allium. In· both 
types of cell-division the spindle apparatus is more 
or less put out of action. In mitosis the normal 
division at the attachment constrictions is consider
ably delayed. Consequently the two daughter 
chromosomes are held together, to be included in one 
nucleus. In meiosis, a similar delay of division occurs, 
chiasma formation and contraction are reduced, 
leading to an increased number of chromosomes in 
the daughter nuclei. In two further papers, by 
Levan (Hereditas, 25, 109; 1939}, and J. Rasmusson 
and A. Levan (Hereditas, 25, 97 ; 1939}, the practical 
aspects of colchicine treatment are pointed out. The 
proportion of tetraploid'shoots from a treated diploid 
plant depends on the comparative viability of 

diploid and tetraploid cells. Tetraploid shoots are 
much commoner in Petunia than in sugar beet for 
this reason. 

Paper from Australian Timbers 

A SHORT time ago, an arrangement was made by 
which the Division of Forest Products in Australia 
commenced to work in co-operation with the paper 
industry. The Division of Forest Products is under 
the Council for Scientific and Industrial Research, 
and the latter has just issued Pamphlet No. 86 under 
the title "A Study of the Pulping Properties of three 
Trees of Eucalyptus sieberiana, using the Sulphate 
Process". This species was selected because of its 
potential importance at the time the work was 
planned. The report was prepared by J. C. Cavanagh, 
H. E. Dadswell, A. W. Mackney, and Miss T. M. 
Reynolds, and acknowledgments are made to Aus
tralian Paper Manufacturers, Ltd., for their financial 
assistance during the period when the work was 
being done and prior to the association of other 
companies with the Division. Thanks are, it is said, 
also due to the company for the active assistance 
of its officers in carrying out the evaluations, etc., 
and also in discussing the problems as they 
arose. Three trees of E. sieberiana (silver-top ash}, 
which is found in favourable quantity and size in 
the southern coastal districts of New South Wales, 
were investigated. The object of the work was to 
study the variability in the yield and the quality of 
the pulp that could be expected from different parts 
of one tree and from different trees. Samples of 
the 'truewood' and the 'heart' of the butt, centre, 
and top sections of the merchantable bole were 
accordingly tested. In general, it. was found that satis
factory pulps could be obtained from all these samples. 
The investigation is said to have yielded valuable 
data, considering the small number of trees handled. 

Densities of D 20-H 20 Mixtures 

LoNGSWORTH, in 1937, found that at 25° mixtures 
of D 20 and H 20 are ideal from the point of view of 
volume changes on mixing. Since the publication 
of his paper, the density of pure heavy water has been 
found by Tronstad and Brun to be g = I · I 07 50 
instead of 1·10790 found by Selwood, Taylor, Hipple 
and Bleakney and used by Longsworth. More 
recently, Tronstad has given the value 1·10764. 
This necessitates a recalculation of Longsworth's 
data. E. Swift (J. Amer. Chem. Soc., 61, 198; 1939) 
has made experiments on the densities of mixtures 
of heavy water and ordinary water at 5° and 25°, 
and finds that from the point of view of density these 
mixtures form ideal solutions at both temperatures. 
The constants used in Longsworth's equation were 
found to reproduce the results, the only change being 
that for the specific gravity of pure deuterium oxide. 
If L,S is the density difference referred to pure pro
tium oxide (taken as 15 p.p.m. lighter than tap water) 
then the mol fraction (N) of D 20 in a mixture at 25° is 
given by the equation N = 9·257 L,S f( 1-0·033 ,\S). 

Non-Stoicheiometric Oxides of Chromium 

IN addition to the well-known oxides Cr03 and 
Cr20 3 , a large number of oxides of chromium have 
been reported, including a dioxide Cr02 • A Cameron, 
E. H. Harbard and A. King (J. Chem. Soc., 55; 
1939) have now shown that Cr03 decomposes therm
ally in two stages with the formation of two non
stoicheiomet.ric oxide ranges: (a) Cr0 2• 6 - Cr0 2 • 2 
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and (b) Cr01 • 7-Cr01 • 9 • Many oxides previously 
reported lie in one or other of these ranges. The 
methods claimed to give the dioxide were examined 
and it was shown that (i) the product of low tem
perature decomposition of ammonium dichromate 
contains nitrogen; (ii) the oxide formed by heating 
Cr03 in oxygen is in the non-stoicheiometric range 
(a); (iii) the oxide formed by the action of Cr03 on 
chromic hydroxide lies in range (b). The recent work 
of Moles and Gonzalez which claimed to have sub
stantiated the individuality of chromium dioxide is 
thus, apparently, invalid . 

Recording Sound by means of Films 

SouND-FILM recording is now a large and important 
industry. Even in the earliest days of cinematography 
attempts were made to develop sound-recording on 
metal and photographic films, but it was not until 
practical forms of thermionic amplifiers were de
veloped that recording became of more than scientific 
interest. On February 20 Mr. D. W. Boston read to 
the London Students' Section of the Institution of 
Electrical Engineers a paper on the art of sound-film 
recording. To record sound on film the main require
ments are a lightproof box provided with means for 
driving the film at constant speed and some means 
of producing a beam of light, so that it falls on the 
face of the film, and which can be modulated at 
audio-frequency. As the film runs past the beam of 
light it produces a trace which when developed 
appears as a band the width and darkness of which 
varies according to the method of light modulation 
employed. This trace is known as the 'sound-track' 
and depends on the shape of the oscillogram of the 
recorded sound wave. The lightproof box and 
associated apparatus is called a 'sound camera'. For 
reproduction the film speed must be the same as 
when recording. A beam of light similar to that 
used in recording, but unmodulated, falls on the 
sound track and the light passing through the film 
is modulated by the recorded wave form. The light 
now falls on photo-electric cells giving rise to audio
frequency currents which can be amplified and fed 
to loud-speakers. Sound tracks are of two types, 
variable density and variable area. The first of 
these types is produced by a light beam of constant 
width but variable density. A light beam modulated 
in this way is produced by a glow lamp with a 
suitable current passing through it.· As a rule this 
method gives insufficient light, so now some form of 
mef;)hanical light valve is used. If the sound-track 
of the reproducer is opaque, there is very little back
ground noise, but if it is clear, noise will arise due to 
dirt, grain and scratches interrupting the light. 
Recent developments in sound recording are mainly 
due to methods of getting rid of this noise. 

The Metadyne in Electric Traction 

THE 'metadyne' is a new form of electric machine 
utilizing the principles on which both the dynamo 
and the motor work. The .. currents in some of the 
windings of the armature tend to produce rotation 
in one direction and the currents in others tend to 
produce rotation in the opposite direction, the object 
in view being to get rapid acceleration when starting 
and rapid retardation when· stopping. The great 
advantage of the metadyne is that when going at 
speed it can be pulled up rapidly by utilizing some 
of its own kinetic energy of motion without drawing 
on electric power from the electric supply line as, 

for example, when a mechanical brake is applied. 
Used in traction when trains are frequently starting 
and stopping, this leads to a considerable economy 
in the cost of the power expended. The metadyne 
was invented a few years ago, and developed in a 
number of devices applicable in practice for various 
purposes by J. M. Pestarini, now of the Uni
versity of Turin. In a paper read to the Institution 
of Electrical Engineers on February 23 by G. H. 
Fletcher and A. Tustin, its application to electric 
traction on suburban railways was specially con
sidered. After preliminary experiments, the London 
Passenger Transport Board placed an order for 
fifty-eight metadyne equipments with Metro-Vickers, 
all of which are now in constant service. It was 
found that at 3 m.p.h. p 3r second (average) the speed 
was too high to permit of full braking being obtained 
on the 'motored' axles as the limit of adhesion of the 
wheels was exceeded. It was found necessary to 
apply air-brakes to the 'non-motored' axles at the 
same time as 'regeneration' was applied to the 
motored axles. During normal braking, approxi
mately two thirds of the total braking effort is 
a pplied through regeneration and one third by air 
brakes. The metadyne principle was first applied to 
the Diesel electric shunting engines on the Paris
Orleans line and was most successful. 

Corrosion of Underground Cables 

MODERN telephone systems utilize extensive net
works of bare lead-sheathed cables drawn into 
earthenware conduits, and although lead is one of the 
least corrodible of metals, as witnessed by the fact 
that many lead roofs exist which are five centuries 
old, and that the Romans employed lead water pipes 
some of which are said to be in use to-day, yet the 
replacement of corroded telephone cables costs the 
Post Office £50,000 per annum. In a paper read to 
the Institution of Electrical Engineers on March 8 
by W. G. Radley and C. E. Richards, of the Post 
Office Engineering Research Station, it is stated 
that laboratory examination of samples of corroded 
sheathing, together with chemical analysis of the 
corrosion products and soil waters enable definite 
conclusions to be reached as to whether there has 
been electrolytic stimulation by stray currents or 
not. Useful information has been obtained from 
apparatus recording the sheath current at two points 
a short distance apart and accurate determination of 
the small potential difference existing between a 
sheath and its immediate surroundings. Localities 
exist, chiefly in certain provincial cities, where 
corrosion due to tramway stray currents is very 
rapid. There are also areas in rural districts, chiefly 
in south-east England, where the soil water is so 
rapidly corrosive to lead that it is now the normal 
practice to install there cables with some form of 
protective covering. The non-metallic cable sheath 
which has been discussed for a number of years does 
not yet seem to be within the realms of early pos
sibility. Advantages are to be gained from the liberal 
application of a suitable cable lubricant. Considerable 
increase in the life of Post Office cables s•tbjected to 
chemical corrosion has resulted from the addition of 
a silicate inhibitor to the petroleum jelly used as a 
lubricant. The success that has been attained has in 
nearly every case been due to the formation of a 
local 'electrolysis committee' for considering all the 
underground services-gas, water, electric light, 
telephones, etc., within the area. 
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