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Research 
Physical Characters of a Scottish Bishop. The skeletal 

remains of Bishop James Kennedy, born about 1408, 
and bishop of St. Andrews from 1440 until 1468, 
when he died, have been studied from the anthropo
logical point of view by Dr. David Waterston, pro
fessor of anatomy in the University of St. Andrews 
(Trans. Roy. Soc. Edinburgh, 58, Pt. 1, No. 4). 
Although very little is known of the personal life 
of the bishop, he was undoubtedly one of the more 
prominent figures in an obscure period of Scottish 
history. Not only does this examination of his remains 
serve to throw light on the physical characters of 
the dominant classes in Scotland at that period, but 
it also provides material for a comparison with the 
physical characters of Robert the Bruce, whose 
skull has been the subject of anthropological in
vestigation, and from whom Kennedy was descended 
through his mother. Dr. Waterston's examination 
was made possible by restorations in the chapel of 
the United College of St. Salvator and St. Leonard 
in 1930 which led to the opening of the tomb; but 
the remains, it is known, had been exposed on 
previous occasions, while the present interment dates 
only from 1863. There is, however, no doubt of their 
authenticity. They indicate a stature of 173·5 em. 
(5 ft. 8 in.-5 ft. 6 in.), broad shoulders and powerful 
muscles. In fact, they are those of a person who had 
led a life of physical activity. The arms were a little 
longer than usual, and a functional development of 
the muscle on the right ulna suggests the habitual 
pursuit of some activity, such as fencing. The skeletal 
evidence of right-handedness is confirmed by the 
asymmetrical endocranial cast of the brain. The 
hea rt had been removed after death for separate 
interment. There was evidence of rheumatoid 
arthritis. The cranial and facial skeleton was nearly, 
but not quite, complete. The cranium was dome
shaped with full and rounded outline, the facial 
skeleton well-developed and powerful, with prominent 
zygomatic bones, strong mandible and prominent chin. 
The length-breadth index is 78 ·8. The skull closely 
resembles the typical Scottish skull as defined by 
Sir William Tumer; but it presents some marked and 
interesting differences from that of Robert Bruce. 

Pygmies and Bushmen. The problem ofthe relation
ship of the African pygmies and the Bushmen of 
South Africa has once more been raised by Dr. 
Walter Hirschberg, who briefly reviews the theories 
which have been put forward from time to time and 
makes certain suggestions of his own in Africa (vol. 7, 
No. 4). The theory of racial affinity has been sup
ported by, among others, Schweinfurth, von Luschan, 
E. Fischer and P. W. Schmidt, and opposed by Sir 
Harry Johnst-on, P. Poutrin and R. Poch. Schapera 
regards them as divergent specialised branches of a 
small variety of Negro. Other investigators have 
pointed to remnant peoples of East Africa, such as 
the Ndorobo, Elgunono and Doko, among whom 
traces of Bushman-like population are conspicuous, 
the reasons given being predominantly linguistic, 
though somatically the resemblance is to the 
Hottentot. To-day, the pygmies and Bushmen 
represent two highly specialised cultures and racial 
types. Their economic pursuits appear to be definitely 
determined by environment -and cannot be taken as 
proving or disproving affinity. Bushman culture 
consists of a variety of elements, one of which may 
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well have originated from pygmy culture ; but this 
by no means justifies using it as a proof of relationship. 
Divergences in the two cultures outweigh resem
blances. A fundamental difference seems the inevit
able conclusion. One element of Bushman culture 
which points to East Africa is the resemblance in 
the bow and arrow to that in use among the Kindiga. 
Another clue lies in the prehistoric relations that can 
be traced to East Africa in the Wilton, Smithfield 
and kitchen-midden cultures, which extend so far 
as Kenya and Uganda. Failing skeletal remains, the 
existence of a Bushman people cannot be established 
beyond the confines of South Africa. Neither Bush
men nor Pygmies are a uniform race and any relation
ship be'tween them is highly improbable. Present-day 
Bushman culture is probably the product of a long 
period of development, in that area. 

Life-History of Idiacanthus fasciola. Dr. William 
Beebe has a fund of interesting information to offer 
on this peculiar fish ("Deep-Sea Fishes of the Bermuda 
Oceanographic Expeditions. Family Idiacanthidoo." 
Zoologica. Sci. Contrib. New York Zool. Soc., 16, 
No. 4, March 1934). Most of the fish hitherto 
classified under the genus Stylophthalmus have proved 
to be the larvoo of ldiacanthus, which have enormously 
long-stalked eyes, the character being very specialised 
and correlated with many primitive conditions of 
teeth and skeleton. The change into sessile-eyed post
larvoo is by absorption of the optic n erve and the 
drawing down and coiling up of the cartilage stalk, 
followed by its inclusion into the anterior part of the 
eye socket, its complete covering with epithelium and 
final absorption. The males are very small and 
larvoid, without teeth, pelvic fin or barbel, but with 
a long caudal fin, bones slightly or not at all ossified, 
of simple larvoid shapes and relative positions. The 
digestive apparatus is atrophied after the post-larval 
stage, and the testicle is precocious in development. 
There is a large post-orbital cheek light corresponding 
to a very sma,ll one in the female. The author suggests 
that they are probably parasitic, the female doing 
the seeking. They are more numerous than the 
females, and have very weak swimming powers. The 
female is well adapted for swallowing large food, 
having an apparatus allowing a very great distension 
of the entire throat, and powerful teeth, the food 
being fishes of various kinds. ldiacanthus belongs 
to the sub-order Stomiatoidea and the famil¥ 
Idiacanthidoo, and there is only one genus known. 
All the Bermuda specimens belong to one species, 
ldiacanthus jasciola, including specimens hitherto 
referred to the family Stylophthalmidoo. 

Development of the Tusser Caterpillar. S. Saito (J. Fac. 
Agr., Hokkaido Imp. Univ., 33, Pt. 4; 1934) directs 
attention to the tusser worm, Antheraea pernyi, as a 
particularly favourable subject for the study of the 
development of a silk-spinning lepidopteran. The 
egg is 3-4 mm. in the longer and about 3 mm. in the 
shorter transverse diameter. Each female moth lays 
about 240 eggs . The author has employed about 
25,000 eggs in this investigation. When the egg is 
fixed in Allen's modification of Bouin's fluid, the egg
shell or chorion becomes separated from the egg by 
a space which permits removal of the chorion by 
means of n eedles. The author first examined the 
development of the superficial features of the embryo, 
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and then studied the internal changes by means of 
serial sections. The thickened ventral plate, differen
tiated from the blastoderm, develops elevations at 
its four corners, the two anterior ones form the 
cephalic lobes and the two posterior ones the caudal 
lobes. Between the cephalic and caudal lobes is an 
unsegmented region from which a segment is first 
constricted off at its anterior end, and afterwards 
other segments are marked off one after another 
from before backwards, until 16 segments are pro
duced of which three are cephalic, three thoracic and 
the remaining ten are abdominal. Each segment has 
a pair of appendages, bt1t those of the first, second, 
seventh, eighth, ninth and tenth abdominal segments 
disappear, while those on the other segments become 
transformed into the limbs characteristic of the body 
regions to which they belong. The paper is illustrated 
by five plates. 

Annelids from the Dutch East Indies. A collection 
of polychretes and Hirudinea from the Dutch East 
Indies is described by H. Augener in Treubia, 14, 
No . 2, 1933. These belong to the Zoological Museum 
in Buitenzorg, Java, and several interesting points 
are noted. Young were found on the bristles of 
Amphinome rostrata from two localities. Several 
species of polychretes are common to these regions 
and to European seas, including such well-known 
British forms as Odontosyllis fulgurans and 0. gibba 
(distinguished by their luminescent properties and 
found in their pelagic stages), Branchiomma vesicu
losum and Nereis (Platynereis) dumerili. The last
named, which is usually marine, occurred in water 
of low salinity in a small island off Java, and Lycastis 
ranauensis, a fresh-water nereid from Sumatra, is also 
recorded from Java. 29 species belonging to 10 
families, and 21 genera are dealt with in this work. 

Seasonal Nitrogen Cycles in Fruit Trees. A useful 
paper by Dr. D. V. Karmarkar (J. Pom. Hort. Sci., 
12, No. 3, Oct. 1934) traces the seasonal changes in 
moisture and nitrogen contents of apple trees, and 
changes several empirical beliefs into demonstrated 
facts. It has been found that the water content of 
the wood and bark rises through the periods of bud 
swelling to a maximum in June. Young leaves have 
high water content, and so have leaves during 
defoliation. Neither of the cultural treatments 
mentioned in the title of the paper, namely, grass 
plus annual spring nitrate, or arable without nitro
genous fertiliser, seemed to have any appreciable 
effect on the times of seasonal changes in water or 
nitrogen contents. Well-defined changes occur in the 
amounts of total soluble materials, total nitrogen, 
protein and non-protein nitrogen, and in the various 
fractions of the latter. The results show that, in 
general, trees grown on arable land have a higher 
turnover of nitrogen than trees grown on grass, and 
many more conclusions are set forth in detail. Dr. 
T. Wallace, of Long Ashton Research Station, has 
prepared the actual account of the work under review, 
whilst Mr. J. 0. Jones made several of the nitrogen 
determinations after Dr. Karmarkar left for India. 

Rainfall Prediction in Northern Australia. In "Fore· 
shadowing of Monsoonal Rain in Northern Australia" 
by H. M. Treloar (Bull. No. 18, 1934, Bureau of 
Meteorology, Melbourne) the problem of foreshadow
ing the seasonal rains of three Australian districts 
referred to as the Darwin, Pine Creek and Victoria 
River Downs districts is examined. These are regions 

where the rainfall is very markedly of the summer 
type, ninety per cent of the year's fall coming on an 
average in the five months, November-March. Of 
the three districts, that farthest south and most 
distant from the sea is one of importance in the 
rearing of cattle. Sir Gilbert Walker's method, in 
which purely statistical relationships have been found 
between the element to be predicted and other 
meteorological elements for some earlier period in 
distant r egions, is used. The results t ake the form of 
a regression equation between departures from the 
normal of the various elements, and the efficacy of 
the formulre can be gauged from the value of the 
multiple correlation coefficients, which for the three 
districts already mentioned amounted to 0·71, 0·51 
and 0·57 respectively. A large part of this paper is 
occupied with a discussion of the best form in which 
to make the foreshadowing, the fundamental difficulty 
being that the amount of rain predicted in a given 
season will often, with correlation coefficients of the 
magnitude of these, differ greatly from the actual 
fall, and the method may be discredited in the 
opinion of practical farmers unconversant with 
statistical methods because of a single failure. The 
view is taken that Walker's recent system of restrict
ing predictions to years when the d eparture from the 
normal indicated by the formula is above a certain 
limit does not meet the needs of many agriculturists 
and engineers concerned with water supply, and that 
it is better to give the foreshadowing in the form of 
'odds' (say, 7 to 1) that the rainfall will be between 
certain specified limits. 

The Siberian Meteor of June 30, rgo8. The main 
phenomena of this great meteor have been described 
by Dr. F. J. W. Whipple in the Quarterly Journal of the 
Royal Meteorological Society (56, 287-304; 1930). 
Since that time, further details have been obtained 
from other sources, and these are summarised by 
Dr. Whipple in a recent paper in the same journal 
(60, 505-512; 1934). The unusual glows in the sky 
of northern Europe were observed during the nights 
of June 30-July 2. In Sweden they were so bright 
that good photographs could be taken at midnight 
on July 2, and in Scotland a photograph of Dornoch 
Cathedral was taken at the same time with an ex
posure of 90 seconds. There is no record of any 
observation of the glows in the south of Europe or 
in the United States. In Aberdeen, the unusual 
luminosity was seen within 22 hours after the fall of 
the meteor; a feature that. it is difficult to explain, 
though the best interpretation, in Dr. Whipple's 
opinion, is that an air-current travelled over Siberia 
and northern Europe at a height of about 80 km. 
with a velocity of 200 km. per hour. The remarkable 
air-waves recorded by microbarographs at four 
stations in Great Britain were registered at nine 
other observatories, the most distant from the origin 
being Wa.<;hington (8,910 km.) and also, by way of 
the antipodes, at Potsdam (34,920 km.). From the 
Irkutsk seismogram, it is deduced that the meteor 
fell at 0 h. 14m, G.M.T. on June 20 at a point in 
lat. 60° 40' N., long. 101° 57' E. In estimating the 
velocity of the air-waves, the times at which the 
first trough arrived are used, and it is assumed tha.t 
the trough started from the above point at 0 h. 16m. 
The velocities obtained range between 313 and 
322 km. per sec., with an average of 318 km. per sec. 

Dielectrics. Parts 2 and 4 of vol. 17B of the Journal 
of the Indian Institute of Science contain commnnica-
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tions from Messrs. Ramaswamy, Narayanaswami and 
Mowdawalla, of the Indian Institute, on the effects 
of magnetic fields and successive discharges on the 
dielectric constants, power factors and breakdown volt
ages of dielectrics. Solid dielectrics were tested between 
circular plate electrodes and fluids between spherical 
electrodes to which alternating electromotive forces 
up to 115 kilovolts could be applied by a transformer. 
Magnetic fields up to 18 kilogauss conld be produced 
by a direct current electromagnet. The authors con
clude from their measurements that the effects of the 
magnetic field on dielectric constants and power 
factors are very small in air and oil, but are appre
ciable on the power factors of papers and on both 
dielectric constants and power factors of glass and 
mica if the magnetic field is transverse to the electric 
field. The breakdown voltages of air, -mineral oils 
and manilla paper are little affected by fields up to 
and exceeding 10 kilogauss, but are decreased 3-6 
per cent for other papers and increased nearly 2 per 
cent for glass. Successive discharges up to about a 
thousand reduce the breakdown strength of dry 
mineral oils and raise those of moist oils to about 
43 kilovolts per em. and of benzene to about 35 
kilovolts per em. 

Quenching of Resonance Radiation. 0. S. Duffendack 
and J. S. Owens have discussed the quenching of 
mercury resonance radiation by the addition of other 
gases (Phys. Rev., Sept. 1). The effect of temperature 
on the quenching was specially studied. A quartz 
cell containing mercury vapour and the quenching 
gas was illuminated by a m ercury argon glow dis
charge. This constitutes a simplification of the 
ordinary technique, since the :A 2537 emission line 
is so narrow that no secondary resonance lamp is 
required. The temperature of the quartz cell was 
varied, the pressure of mercury vapour being held 
constant. The output of resonance radiation was 
measured by photographic photometry. The principal 
interest of the results lies in the t emperature varia
tion of the quenching, which allows interpretation 
in t erms of the quenching mechanism. The quenching 
by hydrogen is practically independent of tempera
ture, the quenching by carbon monoxide and nitrogen 
decreases with increasing t emperature. In the former 
case, the mercury metastable state 2 •p 0 is not 
involved; in the latter case , the 2 3p 1 excited atoms 
are reduced to the metastable state by gas collisions, 
and this reverse process goes on with increasing 
frequency at higher temperatures. A mechanism is 
suggested for the former (hydrogen) quenching 
involving the dissociation of the hydrogen molecule, 
followed in some cases by the excitation of the 
mercury hydride molecule produced. 

X-Ray Examination of Carbohydrate Acetates. The 
lattices of glucose and cellobiose were established in 
1929 by Hengstenberg and Mark, who succeeded in 
obtaining crystals large enough and perfect enough 
for complete analysis. Zechmeister and T6th in 1931 
by means of the hydrolysis of cellulose prepared some 
of the higher cellodextrins, namely, cellohexaose, 
cellotetraose and cellotriose . G. J. Leuck and H. 
Mark have now (J. Amer. Ghem. Soc., 56, 1959; 
1934) attempted an X-ray examination of some of 
these higher sugars in the form of acetates, employing 
in some cases material prepared by Zechmeister and 
T6th. The acetate of cellotriose was obtained in 
suitable crystals, and the acetates of glucose and 
cellobiose were also investigated. Crystallisation 

from 96 per cent alcohol was used, and a special 
technique for orienting the directions of groups of 
crystals was adopted. Monochromatic rays from 
copper (:A= 1·54 A.) were used, and the densities 
determined by flotation in salt solution. The identity 
periods a, b and c (needle axis) were determined, 
and the numbers of molecules in the unit cell then 
calculated. The c values were practically the same, 
5·65-5·7 A. The crystals of glucose penta-acetate 
are orthorhombic. The numbers of molecules in the 
unit cell for glucose penta-acetate, cellobiose acta
acetate and cellotriose undeca-acetate are 4, 2 and 2, 
respectively, only the first value being quite certainly 
established. The molecular chains in all three sub
stances probably lie perpendicular to the needle axis. 
The authors make certain suggE>stions as to the 
spacings in relation to the cellulose molecule. 

Unsaturated Acids in Animal Oils and Fats. It has 
been believed for many years that the body fats and 
oils of land animals are composed principally of 
glycerides of oleic, palmitic and stearic acids. Careful 
investigations have usually revealed the presence of 
small amounts of saturated acids of lower molecular 
weight than palmitic, as well as small amounts of 
linolic acid, C 18H 320 2 • Linolenic acid, C 18H3o0z, is 
rarely found and originates in the diet. Arachidonic 
acid, C20H 320 2, has been found in some fats, and it 
seems possible that highly unsaturated fatty acids, 
with four or more double bonds, might occur rather 
generally in animal fats and oils. J. B . Brown and 
C. C. Sheldon (J. Amer. Ghem. Soc., 56, 2149; 1934) 
have examined twelve specimens of fowl oils and four 
of animal fats by a method depending on the fact 
that highly unsaturated acids or their methyl esters, 
on bromination in cold ether, yield characteristic 
insoluble polybromides. The results showed that 
linolenic acid was present in some specimens of goose 
oil and probably in turkey oil. Eight other specimens 
of avian oils contained small amounts of highly 
unsaturated acid, mostly arachidonic. The four 
specimens of animal fats (lamb, veal, reindeer and 
beef tallows) contained traces of highly unsaturated 
acids other than arachidonic. 

Fermi's Differential Equation. F ermi's diffJ;Jrential 
equation is of considerable importance in atomic 

physics. (The differential equation is x1 / 2 y•l•. 
, X 

A solution is needed such that y = 1 when x = 0, and 
y=Owhenx=cx:J.) Unfortunately, no simple general 
solution can be obtained, and since the equation has• 
a singularity at the origin, it is difficult to apply the 
usual methods of numerical approximation, so special 
investigations are necessary. Fermi himself initiated 
this work, and Sommerfeld has given the asymptotic 
expansion of certain integrals of the equation. A 
systematic study of the whole problem, with full 
analytical rigour and an estimation of the upper 
limits of. the possible errors, has now been made by 
C. Miranda (Reale Accademia d'Italia, Memorie della 
classe di scienze fisiche, matematiche e naturali, 5, 
1934), at the institute for the applications of the 
calculus, under the direction of Prof. Picone. The 
paper explains some general theorems established by 
the director of the institute, which give solutions of 
differential equations, valid even at singular points, 
in the form of rapidly convergent series. These 
theorems are then appliecl to Fermi's equation, and 
the results are given by means of graphs and several 
pages of numerical tables. 
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