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Research Items. 
Age of the Giant Tortoises of 1928 

a number of giant tortoises, all belonging to the 
species Testudo vicina, were brought from the 
Galapagos Islands by the New York Zoological 
Society and deposited at different stations where 
their development might be watched. At the stations 
the rate of growth differed, the three individuals in 
Arizona showing only a 66 per cent increase, while in 
Florida and Texas more than 200 per cent increases 
were attained (C. H. Townsend, Zoologica, vol. 9, 
p. 459; June 1931). The author states that the 
differences are traceable chiefly to climate and treat
ment, but it is obvious that size is also an important 
factor, smaller specimens on the whole showing the 
larger growth percentage. The age of the giant 
tortoises while comparatively young seems to be 
traceable in the striations of the horny plates of the 
carapace. Where age is definitely known up to 
twelve or even twenty years, the striations agree 
in number with the years, but in larger and older 
individuals the ridges tend to flatten out and become 
illegible. The author states that the common notion 
that large Galapagos tortoises must be of extremely 
old age is unwarranted, though he adds that the real 
length of life is unknown. Under favourable conditions 
they reach a large size in a few years, when the rate 
of growth becomes slow. Nevertheless, there are 
records of giant tortoises from both Galapagos and 
Aldabra which lived under observation in tropical 
climates for more than 150 years, dying upon their 
removal to cold climates. 

Hairs and as a study in the signi
ficance of human and other hair in the detection of 
crime, Dr. John Glaister's researches have led him to 
make a comparative investigation of the hairs of a 
vast number of mammals. The results appear as an 
imposing quarto volume of 187 pp. and 145 plates, 
" A Study of Hairs and Wools ", published by the 
Faculty of Medicine of the Egyptian University, 
where the author is professor of forensic medicine. 
The author concludes that a critical examination of 
hair will always reveal the mammalian order or sub
order to which it belongs, in a very large number of 
instances will betray the family, and in many cases 
the species. If it be a human hair, in an appreciable 
number of cases it is distinctive of sex, in most cases 
it can be allocated to its site on the body, and in " a 
very approximate manner " may decide the age of 
the possessor, as very young, adolescent, adult, or 
aged, provided a number of hairs are available. Such 
identifications can only be made by an expert, how
ever, and that after a laborious comparison with a 
large series of authentically identified human and 
animal hairs. It is a pity that in the reproduction by 
half-tone process the finer markings of the hair sur
faces are often lost, for obviously the blocks have been 
made from a very fine series of photographs ; but 
we are thankful to have this handsome and costly 
work, the publication of which was made possible by 
the generosity of the Egyptian Government. 

Echinostomes from trapped in the 
city of Manila for routine bubonic plague inspection, 
are also examined for intestinal and other parasites. 
A. Tubangui (Philippine Jour. Sci., 44, March 1931) 
reports that, of 109 rats, one brown rat harboured in 
its small intestine twenty-one specimens of an echino
stome fluke that is believed to be identical with the 
human intestinal fluke Euparyphium ilocanum, and 
tmother brown rat yielded more than a hundred 
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specimens of an apparently new species of the same 
genus. E. ilocanum was first recovered by Garrison 
( 1908) from the stools of Filipino (Ilocano) prisoners 
in Manila, and was afterwards recorded from natives 
of the neighbouring province of Zambales. Its 
presence in a Manila rat may mean that this human 
parasite has a wider field of distribution than has 
formerly been supposed, and that rats are a factor 
in its dissemination. Descriptions and figures of the 
two flukes are given. The number of species of flukes 
now recorded from the brown rat is fourteen. 

Polymorphic Characters in Rotifers influenced by 
characters expressed in the 

number of lateral spines occur in the rotifer BTachionus 
pala, which has four anterior and two posterior spines, 
while the variety amphiceros has two lateral spines in 
addition, which vary in size in different individuals. 
The effects of temperature and feeding upon the two 
forms has been tested by Kenzo Kikuchi (Jour. Fac. 
Sci., Imp. Univ. Tokyo, Sect. 4, vol. 2, p. 163; 1931). 
It was found that change of temperature had scarcely 
any effect upon the spines of Brachionus pala, but 
when it was fed with the green alga Scenedesrnus, 
lateral spines characteristic of the variety amphiceros 
were produced. The progeny of the variety fed on 
Polytoma, however, had no lateral spines. So also when 
examples of B. amphiceros were fed upon Polytoma 
they lost their lateral spines, but when the progeny 
of this deficient form were fed with Scenedesmus they 
grew spines and became amphiceros. 

Tetraploid and Triploid tetraploid 
Petunia with twenty-eight chromosomes has been 
described by Dr. Kostoff. It was larger and more 
succulent, with larger flowers and broader leaves; it 
also developed faster than the diploid, but was self
sterile. The offspring from pollinating this plant 
with the diploid is now described by D. Kostoff and 
James Kendall (Jour. of Genetics, vol. 24, No. 2). 
Sixteen tetraploid plants (with twenty-eight chromo
somes) were produced, as well as two hypotetraploids 
with twenty-seven chromosomes, one triploid (twenty
one chromosomes) and one hypotriploid with twenty 
chromosomes. The meiotic chromosomes of the tetra
ploid hybrids were usually found associated in rings or 
chains of four during diakinesis. Their reduction pro
cesses were almost regular and there were only 2 per 
cent of abortive pollen grains, the plants setting good 
seed when selfed. In the original tetraploid mother
plant, however, there were many meiotic irregu
larities and only half the pollen was good. The tetra
ploid hybrids are believed to have arisen either from 
both male nuclei uniting with the diploid egg, or from 
the union of the latter with a diploid male nucleus from 
a pollen dyad. The triploids and hypotriploids showed 
many meiotic irregularities and were self-sterile, but 
could be pollinated successfully by the tetraploids. 

Building of the Northern 
Alabama to New York the Palreozoic formations of 
the Appalachian geosyncline were folded into moun
tains shortly after the beginning of the Permian, and 
it has been commonly assumed that this orogeny 
continued from New Jersey to Newfoundland, not
withstanding the clear demonstration by the pioneer 
geologists of Canada that the northern section of the 
Appalachians was folded in the main during the 
Devonian, with minor deformations in the late Or
dovician and late Carboniferous. Prof. C. Schuchert 
has discussed the facts afresh in the Bull. Geol. Soc. 
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Amer., 41, pp. 701-724, 1930. He finds evidence for 
a four-fold deformation, progressing from the interior 
oceanward: (a) an arch-making movement at the 
close of the Cambrian which separated the St. Law
rence geosyncline into two seaways; (b) the Taconic 
isoclinal folding and overthrusting, with nappes, 
towards the end of the Ordovician ; (c) the Acadian 
disturbance of Devonian time accompanied by the 
initiation of the Gulf of St. Lawrence; and (d) the 
Appalachian revolution of the Permian, which ele
vated the Maritime Provinces and refolded the 
Acadian geosyncline. Schuchert considers the cross
ing of earlier by later folds to begin in Nova Scotia, 
whereas Bailey placed the beginning of the crossing 
in south-east Maine. 

Deep-Focus Earthquakes.-The occurrence of earth
quakes of abnormal focal depth is a question on which 
opinion is not in complete agreement. The late 
Prof. H. H. Turner had put forward this hypothesis, 
but there is evidence both for and against it. The 
problem has been reinvestigated by F. J. Scrase, in a 
paper in the July number of the Proceedings of the 
Royal Society, from the point of view of reflection of 
the waves. In general, a number of supplementary 
reflected waves should occur, and if the focus is suf
ficiently deep, they should produce definite separate 
phases on the records ; from an examination of a 
considerable body of data, it is found that these can 
be recognised and that the times of transit are in 
reasonable agreement with the calculated times. A 
corresponding feebleness of the surface waves which 
has been observed in many earthquakes also lends 
support to the deep-focus hypothesis. The results 
of the investigation favour the idea that the initial 
phase of an earthquake is a direct compressional wave 
and is not generated by reflection of a distortional 
wave (see also NATURE, 127, p. 486, Mar. 28, 1931). 

Collision between Organic Molecules and Surfaces.
It is now possible with modem vacuum technique to 
allow beams of molecules to impinge on a surface, and 
to collect the molecules leaving the surface, under 
conditions such that no interaction occurs between 
individual molecules in either the incident or the 
reflected beam. The July number of the Proceedings 
of the Royal Society contains an account · of an in
vestigation of this type by F. 0. Rice and H. T. Byck, 
in which the molecular beams contained acetone or 
dimethyl mercury. These were allowed to impinge 
upon targets of platinum, tantalum, and tungsten, 
which could be heated, and an analysis was made 
of the products leaving the surfaces. The results of 
most significance were obtained with platinum. No 
decomposition whatever of the compounds could be 
detected as a result of their collisions with the metal, 
although the temperature of the metals was well above 
that required for decomposition under ordinary con
ditions, and it is concluded that the molecules must 
have left the surface very soon after reaching it: that 
is, that both adsorption and trapping in irregularities 
on the surface was of no importance. With tungsten 
and tantalum, some decomposition into hydrogen and 
carbon monoxide, and possibly other products, was 
detected, above 1085° for the former metal and 1400° 
for the latter, but in these cases surface reactions 
occurred with the formation of carbides. 

Nuclear Moments.-A review of the work which 
has been done upon the rotation of the nuclei of 
atoms has been published by R. de L. Kronig and 
S. Frisch in the issue of the Physikalische Zeitschrift 
for June 15. In line spectra this manifests itself by 
the appearance of a hyperfine structure, which re
quires special sources and instruments of high re-
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solving power for its study. It can be described 
formally by the introduction of a new quantum 
number, and has its origin physically in the various 
modes of quantised magnetic coupling which can 
occur between the nucleus and the valence electrons. 
The nuclei of isotopes may differ in their spin pro
perties, and so introduce a fresh complication into 
the hyperfine structure. With molecular spectra the 
nuclear spin may control the intensities of alternate 
lines in certain bands, in some cases alternate lines 
being absent. The magnitude of the nuclear spin can 
be deduced from the intensity data. Although hyper
fine structure was discovered by Michelson, it is only 
in recent years that any systematic study of it has 
been made, and Prof. Kronig's list of elements for 
which the nuclear spins have been investigated in
cludes only thirty -one. 

Wave-Mechanical Models of Atoms.-Some pictorial 
representations of hydrogen-like atoms which are 
published by H. E. White in the first June num
ber of the Physical Review are of interest as giving 
probably as definite an idea as is possible of atomic 
structure on modern theory. They were obtained by 
utilising the fact that the Schrodinger equation for a 
hydrogen atom can be separated into three equations, 
the solution of one of which leads to an expression 
for the probability that the electron will be at various 
distances from the nucleus, and of another to the 
probability for various inclinations of the line joining 
the electron and nucleus to an external magnetic axis. 
A spindle was tumed to the shape of the radial 
'probability-density ', and was photographed whilst 
rotating about the 'magnetic ' axis, the angle between 
the axis of the spindle and the magnetic axis being 
changed at a variable rate to represent the cor
responding part of the solution of the wave-equation. 
The resulting photographs are a set of symmetrical 
patterns, one for each atomic state, and are shown 
in the paper in white on a black ground. To obtain 
the closed s-states a slightly different procedure was 
followed. The pictures show clearly the approximate 
agreement between the wave-mechanical representa
tion and the region swept out by a precessing orbit 
on the Bohr theory, and equally well, the existence 
of lobes in some of the wave-mechanical models which 
are not called for at all in the early quantum theory. 

The Arc Spectrum of Zirconium.-An analysis of 
the arc spectrum of zirconium, the outcome of some 
ten years of work upon this element, is described by 
Dr. and Mrs. Kiess in the United States Bureau of 
Standards Journal of Research for April. The lines 
and terms of this spectrum are numerous, but more 
than twelve hundred of the sixteen hundred lines 
which have been measured have been classified and 
the terms of the spectrum assigned to definite con
figurations of the atom by the aid of Hund's theory. 
The spectrum has many features of interest. Several 
pairs of refated states of the atom have almost 
the same energy, with the result that pronounced 
perturbations of the individual pairs occur, and cause 
both abnormalities in the intensities of lines which 
arise from transitions from these terms and Zeeman 
patterns for them which depart from their simple 
theoretical values. Lines of this spectrum also appear 
in the Fraunhofer solar spectrum, but, as has been 
found with the spectrum of singly ionised zirconium, 
certain of these have to be ascribed to transitions in 
the atom which are theoretically possible, and of 
which the magnitude can be predicted from other 
lines, but they are of small intensity or even absent 
with laboratory sources. The resonance lines and 
raies ultimes have been identified, and the ionisation 
potential of the neutral atom shown to be 6 ·92 volts. 
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Anti-Neuritic Vitamin.-Previous methods for the 
isolation of anti-neuritic vitamin have yielded only 
very small quantities of material which is probably 
still far from chemically pure. In the June number 
of the Journal of the American Chemical Society, 
Seidell and Birckner, of the National Institute of 
Health, Washington, describe experiments on the 
isolation of the vitamin from yeast, the process in
volving four stages. An ' activated solid ' is first 
prepared by adsorption on fuller's earth of the filtered 
yeast extract made at 80°. Extraction of the solid 
is now made by agitating it violently for five minutes 
in 0·4-0·5 nNaOH and centrifuging. The clear 
liquid is rapidly acidified to pH 3 ·0 with sulphuric 
acid. On evaporation under reduced pressure to one
tenth, a brown solid separates, which has been shown 
to be very rich in the thermostable growth factor 
(B2 or G) required as a supplement to anti-neuritic 
vitamin for normal growth. The clear liquid is cooled 
for deposition of sodium sulphate, and inorganic salts, 
impurities, etc., are precipitated with alcohol to 
approximately 50 per cent alcohol in the solution. 
This alcoholic solution contains the anti-neuritic (B1 ) 

vitamin, but only about 15 to 20 per cent of that 
originally present in the yeast. The solution is dis
tilled down to small volume, centrifuged, and benzoyl
ated with sodium carbonate and benzoyl chloride, 
extracted with chloroform, and the aqueous layer 
poured slowly into 10-15 vols. of acetone. The 
precipitate is extracted with a mixture of propyl 
alcohol and concentrated hydrochloric acid, distilled 
down and poured into acetone. The precipitated 
solid is dissolved in methyl alcohol and added drop
wise to a large volume of acetone. The white volumin
ous flaky precipitate is washed with acetone and 
dried in a vacuum. It is curative in 0 ·03 mgm. doses 
by the Smith rat method, or about one-fourth greater 
than the crystals obtained by Jansen and Donath in 
1927. 

Aceto-acetic Ester Condensation.-Since the dis· 
covery by Genther in 1863 that aceto-acetic ester, 
CH3COCH2COOC2H 6, is formed by the action of 
sodium on ethyl acetate there has been much dis
cussion as to whether the metal itself is responsible 
for the condensation (Michael's theory), or whether 
the active agent is sodium ethoxide formed from 
traces of alcohol in the ester or from other side re
actions (Claisen's theory). It was found by Michael 
that ethyl acetate from which all traces of alcohol 
have been removed reacts with sodium as readily as 
the ordinary ester, but it is possible, of course, that 
some alcohol might be produced by a side reaction. 
It has also been shown by Snell and McElvain that 
acetic and propionic esters are unique in not giving 
the corresponding acyloins when treated with sodium 
in presence of excess of ester, and a study of the 
reaction mechanism should therefore be confined' to 
them. In the June number of the Journal of the 
American Chemical Society, these authors state that 
they have made a careful study of the reaction be
tween sodium and ethyl acetate in which the amounts 
of aceto-acetic ester, alcohol and hydrogen produced 
have been determined. Similar determinations were 
made with sodium ethoxide as condensing agent, and 
the results obtained appear to constitute strong 
evidence in favour of Claisen's theory. The amount 
of alcohol found in the mixture when sodium is used 
is approximately the sum of that produced by the 
aceto-acetic ester condensation and that resulting from 
the reduction of the ester by the sodium used in the 
reaction. The action of the sodium thus appears to 
be the generation, by reduction of the ester, of 
sodium ethoxide, which is the real condensing agent. 
In contradiction to earlier investigators, but in agree
ment with the recent experiments of Kutz and 
Adkins, it was found that sodium ethoxide produces 
practically the same amount of condensation, and just 
as readily as metallic sodium does. 

Astronomical Topics. 
Nagata's Comet, 1931 b.-This proves to be the 

brightest comet observed for several years. The 
following orbit and ephemeris have been circulated 
from the U.A.I. Bureau at Copenhagen. They are 
by Mr. Berman: 

T 
w 
0 
i 

log q 

1931 June 15·140 U.T. 
324° 58'} 
191 8 1931·0 

41 24 
0·03342 

EPHEMERIS FOR Oh U.T. 

Aug. 7 
11 
15 

12h 
12 
12 

R.A. 
om 24• 

14 56 
28 56 

N. Dec!. 
10° 16' 
10 9 

9 58 

The light on July 26 and Aug. 7 is 0·9 and 0·6 of 
that at discovery. The comet should be looked for 
in the evening twilight. 

The two following positions of Nagata's comet are 
from photographs by Nicholson and Moore at Mt. 
Wilson: 

U.T. 
July 18·1792 

19·1861 

R.A. 1931·0. 
10h 40m 44·7• 
10 45 6·0 

N. Decl. 
9° 51' 3" 
9 54 47 

The comet had a tail 4° long (Harvard Card, No. 
161). 

Changes of the Corona in the Sunspot Cycle.-It has 
for a long time been recognised that the type of 
the corona varies wit.h the sunspot cycle, having 
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polar streamers at spot-maximum and equatorial 
extensions with delicate 'polar plumes ' at minimum. 
Dr. W. J. S. Lockyer reopens the subject and ex
tends his study up to 1930, in Mon. Not. Roy. Ast. Soc. 
for May. He introduces statistics of prominences, 
and his discussion indicates that the correlation 
between prominences and the corona is much closer 
than between spots and the corona ; and further, 
t.hat the latitudes of prominences and of the coronal 
streamers are very closely associated. Prominences 
attain much higher latitudes than spots, and even 
reach the poles of the sun at the times of spot-
maximum. Dr. Lockyer notes that the corona of the 
1926 eclipse wa.'! of maximum type, although it was 
nearly two years before spot-maximum ; but the 
prominences had already reached high solar latitudes. 
He refers to the corona of 1908, which, when the 
photographs were first published, appeared to have 

connexion with the prominences ; but it was 
afterwards found that the orientation marked on the 
photographs was wrong. 

The research also indicates that the latitudes of 
prominences and coronal streamers are somewhat 
higher during increasing than during decreasing sun
spot activity ; in other words, maximum prominence 
latitude precedes maximum sunspot act.ivity. Refer
ence is also made to the ' coronal arches ' that appear 
above prominences in many eclipse photographs. 
They afford further evidence of the close connexion 
between prominences and corona. 

Dr. Lockyer anticipates that the 1932 corona will 
be nearly of minimum type ; the sunspot minimum 
is expected to be about 1934. 
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