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Research Items 
Excavations at Chametla, Sinaloa 

IN a report on three weeks' excavation in the 
vicinity of Chametla in the southern part of the State 
of Sinaloa, Miss Isabel T. Kelly rlescribes a pioneer 
investigation which was undertaken under the 
auspices of the Institute of Social Sciences on behalf 
of the University of California (lbero-Americana, 14, 
1938, Univ. California Press). Chametla lies on the 
Baluarte River, some kilometres down stream from 
Rosario. The modern unimportant village occupies 
a site which, according to contemporary accounts, 
was once the centre of a native State of some im
portance. It is to be assumed that the pre-white 
economy was purely agricultural. The valley abounds 
in low mounds, which mark former dwelling sites. 
There are also several large artificial mounds; but 
these were not examined. No architectural remains 
were found, though Oviedo rep01ts adobe structures. 
There was no sign of metal, except a smooth disk, 
possibly a post-conquest copper coin. Axes, manos 
and chipped obsidian occurred; but the material 
was overwhelmingly ceramic. This pottery is of 
considerable intrinsic interest, excellent in quality 
and diversified in character--especially in view of its 
marginal.location. The fundamental wares are a red
rimmed utility and black-banded wares, which persist 
through a succession of polychrome styles. In a 
tentative chronology the early occurrence of Chametla 
polychrome is well defined, while among later 
decorated wares, though distinct varieties are much 
confused, certain complexes with chronological signi
ficance appear to emerge. Apparently the succession 
does not endure down to conquest times. Even more 
surprising than its richness is the fact that this 
pottery is unique, and has no resemblance, generic or 
specific, to any known wares of other cultures. As 
to its provenance, having no affinities with Sonora 
to the north, nor the plateau on the east, while the 
Pacific lies to the west, the southern and coastal area 
alone remains. It would appear to be a spur of high 
culture along the coast, originating ultimately in 
Central America. But both the Chametla valley 
and the Pacific coast are at present terrm inoognitm. 

Anatomical Features of Fossil Skulls 

SrR ARTHUR KEITH has re-examined the anatomical 
features of the Piltdown skull and of the Swanscombe 
skull (J. Anat., Jan. 1939). This is Part 2 and the 
concluding portion of a very careful and detailed 
analysis. The Piltdown skull reveals several simian 
characters that had been previously overlooked, and 
it exhibits a degree of asymmetry not equalled in 
modern man. The recognition of this asymmetry 
allows of a more satisfactory reconstruction being 
made. Its cranial capacit,y is now estimated at 
1358 c.c. The author concludes that the Swans
combe, the Piltdown, London and Bury St. Edmunds 
skulls represent a related group which may be termed 
the Piltdown group and so far it has only been found 
in England. They are of a different group from that 
of Neanderthal man. Swanscombe man is older than 
Neanderthal man, unless the Heidelberg jaw is to be 
regarded as representing :ct Neanderthal type. Thus 
in early Pleistocene times the Pithecanthropic and 

Sinanthropic type was evolving in the east while 
the totally different Piltdown type was being evolved 
in the west. This latter general type continued into 
the mid-Pleistocene. 

Distribution of Antibody in Tissues 

C. F. Wang and H. Wu (Chinese J. Physiol., 13, 
429 ; 1938) have studied the antibody content of 
the different tissues of rabbits immunized with egg
albumin and have come to the following conclusions : 
(I) The maximum antibody content was found to 
be in the blood and in the tissues in the fifth to 
seventh week of immunization. (2) All the antibody 
could be removed from the tissue by perfusion. 
(3) The distribution of antibody in the tissues was 
in the following decreasing order : lungs, bone
marrow, kidneys, spleen, heart and liver. (4) Anti
body was sometimes found in the uterus and testes. 
(5) No appreciable amount of antibody could be 
found in the stomach, brain or skeletal muscles. 
These findings are in harmony with the view that 
the antibody is formed in the organs of the reticulo
endothelial system. 

Acrodynia and Fatty Acids 

F. W. Quackenbush, B. R. Platz and H. Steenbock 
(J. Nutrition, 17, 115; 1939) found that on a basal 
diet of purified casein, glucose and salts, supple
mented with carotene, calciferol, synthetic B 1 and 
riboflavin, rats developed skin lesions in 4-5 weeks ; 
an acute dermatitis when restricted to the basal diet, 
and a chronic form, "rat acrodynia", when given fat 
supplements at subcurative levels. Complete healing 
of either the acute or chronic form was obtained by 
the administration of peanut oil or wheat-germ oil. 
Cured animals remained free from all symptoms 
while the fat supplements were continued or until 
the end of the survival period, which was usually 
several months. Aeration or ultra-violet radiations 
did not destroy the activity in peanut oil. It was 
resident in the fatty acid fraction. Cures were pro
duced with half a drop of wheat-germ oil, corn oil 
or Wesson oil, 10 drops of coconut oil or 25 drops of 
butter fat. The lesions were not prevented or cured 
with hydrogenated coconut oil. 

Polygamous Weavers 

R. E. and W. M. Moreau continue their valuable 
studies of the ecology of African birds by observations 
on the comparative habits of two weaver birds, 
Euplectes nigroventris, the Zanzibar red bishop, and 
E. hordeacea, the crimson-crowned bishop (J. Anim. 
Ecol., 7, 314; 1938). Both birds have breeding 
seasons shorter than the vegetation growth would 
allow, but the former already has young when 
temperatures are at their highest and continues to 
breed through the 'long rains' until the middle of 
the cool season, whereas the latter breeds only at 
the coolest months of the year. In neither species 
does the size or position of the breeding territory 
bear any relation to availability of food of adults 
or young nor has it regular topographical features, 
yet while the red bishop occupies constantly a rela
tively large territory (900 ± 300 sq. yd.), the 
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crimson-crowned territory may be compressed to under 
10 sq. yd. Notwithstanding this relative divergence 
in spatial occupation, a male of the last named in 
its small kingdom has up to five breeding females 
active in it at the same time and raising up to eight 
clutches in a season, although the red bishop has 
never been found to have more than three wives in 
his large territory. Indeed, in the breeding population 
of both species females are in the ascendant, out· 
numbering males by quite four to one, and the 
authors are endeavouring to discover whether this 
curious disparity is due to differential birth rate 
or to subsequent mortality. 

Birds of Canton Island 
CANTON ISLAND, one of the Phoenix Islands, is a 

low-lying coral atoll, 7 miles long by 4 miles broad, 
lying in a rainless belt 1,100 miles north-north-east 
of Fiji. Its birds were studied in 1889, and now again, 
in 1937, a second survey has been made, by Major 
G. A. Buddie (Records Auckland Inst. Mus., 2, 125; 
1938). The survey shows few changes in close on 
half a century, as perhaps was to be expected on an 
island undisturbed by human visitors, and occupied 
only by sea-birds and passing migrants. Twenty 
species of birds are recorded. The wideawake terns 
described as breeding in large numbers in 1889 have 
completely disappeared, but terns are a fickle people. 
Neither the migratory turnstone nor sandpiper noted 
in 1889 was seen, but a new visitor was recorded in 
Frigeta 'fYUJ{Jnificens. Major Buddie's observations 
were made from May 27 to June 8, 1937, during the 
visit of the New Zealand Total Solar Eclipse Ex
pedition. Since then the British and American 
Governments have interested themselves in Canton 
Island as a probable air-base, and it is now perm
anently occupied by representatives of both peoples. 
Its bird life is likely to be considerably modified in 
the next fifty years. 

Advances in Indian Helminthology 
SIX contributions to Indian helminthology have 

recently been made by Dr. Har Dayal Srivastava 
(Indian J. Vet. Sci. and Animal Husbandry, Dec. 
1938). Two of them deal with amphistomes found 
in Indian food fishes and two new genera and another 
new species are described. One is an account of a 
new species of allocreadiid from Ohiloscyllium indicum. 
Another describes a new gorgoderid trematode from 
Belone strongylura. The fifth is a study of the gas
terostomatous parasites of Indian food fishes, and 
includes a key of the members of the genus Buce
phalus ; three species are here described for the first 
time. A new species of Bucephalopsis and two new 
species of Prosorhynchus are also described as well 
as additional details of other species of the former 
genus. The last paper is a study of the life-history, 
pathenogenicity and biological control of Ootylophoron 
cotylophorum, an important schistosome carried by 
the snail Indoplanorbis exustus. 

Nitrogen Content of Apple Trees 
J. E. KENCH (J. Pom. and Hort. Sci., 16, 346 ; 

1939) has investigated the content of nitrogenous 
materials in the terminal shoots of Lane's Prince 
Albert apple trees as affected by the five rootstocks 
M II, M V, M VII, M IX, and M B. The data 
show that the nitrogenous fractions in bark and wood 
were strikingly similar for all five rootstocks, and 

the variation from month to month did not differ 
significantly between stocks. The total nitrogen in 
the woody portions of the shoots, however, was 
higher forM IX than for the other stocks, which did 
not differ significantly from each other. Stock MIX 
seems to be associated with high amide content. in 
the scion, especially in the young shoots, high 
asparagin content apparently being characteristic of 
this stock. The carbohydrate content of trees on 
M IX is also high relative to other stocks, and the 
carbohydrate/nitrogen ratios do not therefore differ 
appreciably. The seasonal cycles of the nitrogen 
fractions and C{N ratios are given and it is concluded 
that the chemical data, so far as terminal shoots are 
concerned, do not reflect the pomological differences 
between stocks. MIX alone induces any significant 
change in the chemical composition of the shoots of 
long-established trees. 

Anatomical Manifestations of a Virus Disease 
THE first macroscopical symptom of many virus 

diseases is a clearing or yellowing of the veins of a 
host plant; but later, the green parts of a mosaic
mottled leaf may run along some of the larger 
veinlets. Miss F. M. L. Sheffield, of Rothamsted 
Experimental Station, has made anatomical studies 
of this apparent reversal of chlorophyll content in 
Hyoscyamus virus III as it attacks the tobacco plant 
(Ann. App. Biol., 25, No. 4, 781 ; 1938). The yellow 
colour of cleared veins is due to retardation of 
chlorophyll formation ; no anatomical or cytological 
abnormalities occur at this stage. When bands of 
green tissue appear along the veins, however, the 
green parts are thicker than normal, whilst the 
interveinal yellow areas are thinner. Intracellular 
inclusions are abundant in all tissues except the 
xylem, but the virus is 6-11 times more concentrated 
in the yellow cleared tissue than in the green, banded 
tissue. The findings agree, in general, with those of 
other workers using different host-virus combinations. 

Tetraploid Pears 
A BUD sport from the 'Fertility' pear (2n = 34) 

has occurred in Messrs. Seabrook's Nurseries. This 
new form, called 'Improved Fertility', exhibits in
creased size in all its parts. The average weight of 
each fruit is 197·5 gm. compared with 125 gm. in 
the original form. M. B. Crane and P. T. Thomas 
(J. Genetics, 37, 287-300; 1939) have analysed the 
new form and found it to be a tetraploid 2n = 68. 
This 'Improved Fertility' is more self-fertile than 
the original diploid form and may give rise to further 
desirable tetraploid varieties of pears. The diploid 
form, although known in commerce for sixty years, 
is comparatively unstable and sometimes shows 
aberrant cell divisions. 

Strength of the Earth's Outer Shells 

R. A. DALY has recently reconsidered this question 
on a world-wide scale in the light of the evidence of 
gravity anomalies, the figure of the earth and physical 
geology (Amer. J. Sci., 35, 401 ; 1938). From recent 
data obtained by Hirvonen in the glaciated tract of 
north-west Europe "it appears that the asthenosphere 
can have at most only a minute fraction of the 
strength attributed to it by either Barrell or Jeffreys". 
The positive or negative loads would in this case 
have to be borne either by the earth's crust or by a 
'centrospheric' shell, either or both of which would 
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need to have considerable strength, especially to 
shearing stress and bending moments. Further, the 
gravity anomalies obtained in peninsular India are 
hard to reconcile with the present earth model unless 
a triaxial figure of the earth is used, corresponding 
with one of those deduced by Hirvonen, Helmert, 
Berroth or Heikanen. The proposed new model also 
contains proportions of sial and crystalline sima to 
account for the facts of physical geology, the whole 
being supported on a vitreous substratum which has 
a configuration similar to the earth's geographical 
features but more accentuated, this substratum pro
ducing the isostatic compensation. The elevations in 
the vitreous substratum directly under the con
tinents and mountain chains are called 'anti-roots'. 

Configuration of Chitosamine 
CHITOSAMINE, the amino-hexose from chitin, has 

been alternatively described as glucosamine or 
mannosamine and numerous attempts to solve this 
problem of configuration have been made. W. N. 
Haworth, W. H. G. Lake and S. Peat (J. Chem. Soc., 
271; 1939) have now shown that a dimethyl 2: 3-
anhydromethyl mannoside gives rise, with alkali or 
sodium methoxide, to both a glucose derivative and 
an altrose derivative. The opening of the anhydro
ring in the dimethyl 2 : 3-anhydromethyl mannoside 
by ammonia gave rise to a derivative of 3-amino
altrose on the one hand and of 2-amino-glucose on 
the other. The latter substance was shown to be 
identical with chitosamine, which may now be con
sidered cbnfigurationally to be glucose amine and 
therefore related to the parent sugar glucose. 

Deuterium Content of Mixtures 

.AN improved method of determining the deuterium 
content in mixtures of H 20 and D 20 is described by 
K. Linderstrem-Lang, 0. Jacobsen and G. Johansen 
(C.R. Lab. Carlsberg, Serie chimique, 23, No. 5 ; 1938). 
The apparatus consists of a vertical glass tube con
taining a heterogeneous mixture of kerosene and 
bromobenzene the density of which varies linearly 
with the height. One drop of the aqueous solution is 
added and falls to a position of equilibrium in which 
its density is equal to that of the medium there. 
The position of the drop is read off by a horizontal 
microscope and compared with the positions of 
standard drops of known densities. Only a very 
small amount of the water (1 cub. mrn.) is required. 
The experimental procedure is described, particularly 
the purification of the water samples before 
mea..<mrement. 

Sliding Friction and the Contact between Surfaces 

F. P. Bowden and L. Leben (Proc. Roy. Soc., 
A, 169, 371 ; 1939) have investigated in detail the 
sliding of one surface over another. The lower of 
two surfaces was moved slowly and very regularly, 
another surface was pressed against it and dragged 
against a spring control which measured the frictional 
force. It was found that the sliding always took 
place in a series of jerks. The upper surface was 
first carried forward with the same velocity as the 
lower, then there was a rapid slip, followed by a 
further period of sticking, and so on. This effect was 
observed with ordinarily clean surfaces and with sur
faces lubricated with mineral oils. If certain long
chain fatty acids were used as lubricants, the sticking 
and slipping disappeared and motion became con-

tinuous. The friction between surfaces of like metals 
showed a large and violently fluctuating frictional 
force instead of the regular slipping and sticking. 
The experiments suggest that friction is due to a 
welding together of the materials at local points of 
contact. When the welded junctions are broken, the 
metal is distorted to a depth large on an atomic 
scale. Bowden and D. Faber, in the following paper, 
have estimated the area of contact between metal 
surfaces from the electrical resistance of the interface, 
and by visual examination of the impressions formed. 
They conclude that for fiat stationary surfaces the 
area of intimate contact may be only 1/10,000 of the 
apparent area. The area of true contact is not greatly 
affected by the size, shape or roughness of the sur
face, but it depends mainly on the pressure. The local 
pressures are probably such that steel and similar 
materials undergo plastic deformation. Measurements 
made with moving surfaces show that the area of 
contact is not constant, but changes rapidly with the 
sticking and slipping of the sliding surfaces. The 
variations in contact area were compatible with the 
view that sliding consists in the alternate formation 
and rupture of metallic junctions. 

A Falling-Weight Time Switch 

BEFORE a meeting of the Physical Society of 
London, held on March 10, Eric J. Irons read a paper 
prepared by him in co-operation with G. A. Bennet 
in which they described a falling-weight time switch. 
In this apparatus, the simultaneous release of two 
steel balls, the one from a fixed height and the other 
from a variable but known height H effects the opera
tion of two switches at a time interval which is shown 
to be a linear function of v' H. An electrical circuit 
is arranged so that the fall of the first ball disconnects 
the battery and allows the condenser in circuit with 
it to discharge through a resistance R, until the impact 
of the second ball opens a switch and breaks the cir
cuit. The potential difference between the plates of 
the condenser is estimated at this instant by observing 
the kick of the galvanometer which is simultaneously 
put in circuit with it. The logarithm of this value 
plotted against y'H gives a straight line, which sub
stantiates the required relation and whose gradient 
yields the value of g with an accuracy of one half of 
one per cent. In the second part of the paper, the 
authors explained the application of the two-sphere 
arrangement to the study of the relation between 
current and time in an inductive circuit. 

Colour Photography of the Lunar Eclipse of Nov. 7• 1938 

B. BURRELL has recently published a paper with 
this title (J. Brit. Astra. Assoc., 49, 4; 1939) in 
which he describes the results of his records of this 
eclipse on colour-recording film. He used Agfacolor 
as a suitable material and obtained altogether forty
eight exposures, the telescope being a 3-inch re
fractor, mounted on an equatorial head. As there 
was no driving-clock, guiding was done by the finder ; 
but this proved rather difficult, especially when the 
centre of the disk was in the umbra, as the eye was 
then dazzled by the strong penumbral light. A table 
shows the results obtained for various phases of the 
eclipse. The centre of the umbra at the beginning 
of totality was a very deep brown, shading to orange 
at the N. limb. Later the whole umbra brightened 
up considerably until about Oh, after which it remained 
constant. 
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