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Research Items. 

EXCAVATIONS AT KISH.-Reports on the work of 
the various arch:Bological expeditions in the field at 
the opening of the new season are now beginning 
to come to hand. Among the more interesting of 
these is Prof. Langdon's letter to the Times of 
Jan. 4, which deals with the work of the University 
of Oxford Expedition at Kish, which resumed work 
in November. The first undertaking was to continue 
the attempt to secure an accurate and complete 
series of arch:Bological stratifications, which last 
year had reached modern water level. This has now 
been carried farther by hydraulic methods down 
to virgin soil through three metres of wet earth. A 
scientific classification of the various periods from the 
beginning of civilisation to the neo-Babylonian period 
has thus been established. The cavity extends to 
14 metres below the pavement of the temple of 
Nabunidus, dating to the end of the sixth century. 
The water level has risen nine feet since the foundation 
of Kish. The lowest stratum, now below water level, 
shows the monochrome and polychrome painted ware 
and the deep red ware, with some fine black ware and 
beautifully made incised black pottery. The first two 
classes correspond to that found at Jemdet Nasr, 
17 miles to the north-east, which has been dated at 
3500 B.C. According to Prof. Langdon, it is clear that 
the proto-Sumerian people, who are the real founders 
of Kish and the proto-Sumerian cities of Mesopotamia, 
are really Elamites, and from the evidence now being 
obtained the foundation of these cities should be 
placed before 4000 B.c. Seven stages of human 
history are to be observed in the stratification now 
laid bare at Kish. 

BIRDS AND ENVIRONMENT.-An intensive study of 
the vertebrate fauna of a small area adjacent to the 
Missouri River in Kansas, has enabled Jean M. Lins
dale to reach some general conclusions regarding the 
relationship of birds to their environment (Wilson 
Bulletin, September 1928). She discusses the dangers 
to which birds in the area are subjected, the influence 
of culture upon birds, and of birds upon culture, 
seasonal responses, relationship between species, and 
the changes which result from alteration in the en
vironment. The interrelationships of the birds them
selves are sketched in brief, and [apart from these it 
is apparent that at almost every point a weighty 
fact.or is the presence of man, whether his interference 
be directly for or against the birds, or be reflected 
indirectly in changes in the avifauna due to the spread 
of civilisation and consequent changes in the character 
of the country-side. Her conclusions, which are simi
lar to those reached by Ritchie in his study of the 
Scottish fauna, are, finally, that "the area under dis
cussion probably has a larger bird population than it 
had when it "'as entirely in primitive conditions. A 
few large and conspicuous species are extinct, but 
many more are found now that were probably not 
present when the country was settled." It is difficult 
to reconcile this conclusion with the one prophecy 
made by the author : " with a greater utility of waste 
land and other resources, a point may finally be 
reached when the effect of man's work in this vicinity 
will be to eliminate nearly all the bird species." Surely 
this is in direct contradiction with the observed 
premises, unless it be foreseen that the whole area is 
to be built over. 

ORIGIN OF THE FAUNA OF THE WEST INDIES.-The 
origin of the West Indian·fauna has been a subject of 
controversy, the alternative views being that the fauna 
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has been derived from the mainland by migration over 
one-time land bridges, or that the fauna is a chance 
assemblage which has found its way thither by dif
ferent methods across the existing seas. Karl Patter
son Schmidt, in the " Amphibians and Land 
Reptiles of Porto Rico," in a detailed monograph, 
comes down upon both sides of the fence (New York 
Academy of Sciences-Scientific Survey of Porto Rico 
and the Virgin Islands, vol. 10, Pt. I, 1928). He con
siders that the Greater Antilles received their fauna 
from Central America, probably in Eocene or even pre
Tertiary times, and that the uniformity of the faunas 
of the larger islands suggests that these were united for 
a time. On the other hand, he thinks that the Lesser 
Antillean fauna is derived from South America, that 
it is a genuinely fortuitous one, and that no land 
bridge has existed through this chain in Tertiary 
times. The Porto Rico fauna in particular is simply 
an impoverished Greater Antillean fauna, and its 
peculiar characters are due to a process of extinction 
still continuing, to the isolated position of Porto Rico 
at the eastern end of the land mass, and to the dif
ferentiation of the Porto Rican forms, part.ly through 
isolation during post-Pliocene times, and partly to the 
influence of the mountains of Porto Rico as a centre of 
differentiation throughout Tertiary times, before island 
conditions began. 

YoLK-ABSORPTION IN A SQUID.-Dr. A. Portmann 
and Miss A.M. Bidder (Quart. Jour. Micr. Sci., Oct. 
1928) describe observations on yolk absorption in 
the squid, Loligo. The yolk, large in amount, is 
contained in a closed yolk-sac which has no communi
cation with any other organ of the body. The sac 
is divided, like an hour-glass, into an external and 
internal part, both almost surrounded by blood spaces, 
and there is a blood-circulation between the embryo 
and the extemal yolk-sac by which nutritive material 
is transferred from the sac to the organs of the body. 
Growth of the arm-musculature cuts off the circulation 
to the external yolk-sac, and at this time the yolk is 
passed from the outer to the inner sac by regular con
tractions of circum-oral muscles, so that the internal 
yolk-sac occupies almost the whole of the body cavity. 
During these changes the vitelline membrane of the 
internal yolk-sac, hitherto extremely thin, thickens 
rapidly, and apparently is actively concerned in the 
transformation of the yolk. The increase in size of 
the internal yolk-sac gradually brings the vitelline 
membrane into close relations with the liver and 
causes the suppression of the intervening blood sinus 
(except at the posterior end of the yolk-sac), which 
for a time has transferred nutritive material from the 
yolk-sac to the organs. The part of the vitelline 
membrane in contact with the liver is different from 
the rest, and here transformed yolk passes into the 
liver. Absorption of the yolk results in decrease of 
the internal yolk-sac, which finally is almost surrounded 
by liver. During this stage the liver has rapidly in
creased in size, and that part in contact with the active 
vitelline membrane is clearly different from the rest; 
and the authors suggest the liver is performing two 
functions,- that common to the whole organ, as in 
the adult liver, and another-confined to the cells in 
contact with the yolk-sac-the transformation of the 
yolk. They suggest that the transformed yolk, mixed 
with the digestive secretion of the liver, passes to the 
pancreas, where it is absorbed into the blood stream. 

NOMENCLATURE OF GENES.-Breeding work with the 
domestic fowl at the Anikovo Genetic Station, near 
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Moscow, of which N. K. Koltzoff is director, led to 
the publication in 1926 of an extensive monograph in 
Russian with an English summary, on the genetics of 
fowls, written by Serebrovsky, Shivago, and others. 
The results of this work are abstracted by Dr. L. C. 
Dunn in Jour. Hered., vol. 19, No. 11. The work 
aims at an analysis of the different breeds of hens in 
terms of their genes. Particular chapters are devoted 
to inheritance of the size of the red blood corpuscles 
and the catalase content, the genetics of growth and 
size, and of egg-laying. Another is concerned with the 
chromosome complexes. In this work, Serebrovsky 
introduces a new system of symbols (first proposed in 
1921), which aims at producing an international 
method of naming genes, by which the same symbols 
will be used for the different groups of animals and 
also for plants. The scheme is to subject every gene 
to a decimal system of classification, by which it 
receives a number based on its most characteristic 
phenotypic character. Genes are first divided into 
ten classes according to whether they are histological, 
physiological, colour characters, etc. These are each 
divided into ten groups, such as intensifiers, inhibitors, 
modifiers, etc. The numbers so obtained are trans
lated into letters according to an arbitrary table, so 
that a pronouncable word of four or five letters will 
result. Thus tifa refers to the gene for melanin 
pigment, and trage to the barring factor. When the 
same system of naming is applied to other groups, 
such as mammals or flowering plants, difficulties may 
arise, but there is certainly much need for uniformity 
in the nomenclature of each group. 

FORESTRY IN SWEDEN.-In view of the importance 
of the world's resources of soft timber and the tendency 
for the supplies to decrease, it is of interest to note 
that in an address on forestry in Sweden printed in the 
Journal of the Royal Society of Arts for Dec. 7, Prof. 
E. P. Stebbing stated that the annual cut does not 
exceed the increment in that country although fifteen 
to twenty per cent of the areas felled annually are 
reforested by direct sowing or planting : the remainder 
are naturally regenerated. At the same time, he 
pointed out that, while timber cutting on a large scale 
is in the forests favourably situated for access and 
transport, the increment is in young woods which 
will not be available for timber for many years. In 
the interior of Norrland and in Svealand, the ex
ploitation of mature and over-mature timber exceeds 
the increment. In southern Sweden there is a shortage 
of older timber, but young forest is much in evidence. 
Considerable progress is being made in reclaiming 
marsh, heath, and bog for forest land. This is done 
mainly by the State and the large timber companies, 
but small proprietors are following the example thus 
set. More than three thousand miles of forest drains 
were cut throughout the country in 1925, which gives 
some idea of the scale on which the problems of the 
forest lands is being faced. Other aspects of Prof. 
Stebbing's paper are of value in application to the 
forest lands of Great Britain. 

EXPERIMENTS IN MOUNTAIN BUILDING.-The prob
lem of echelon folds and the closely related phenomena 
of accurate folded mountains have been investigated 
by T. A. Link in a series of experiments carried out 
in geophysical laboratories of the University of 
Chicago (Jour. Geol., pp. 526-538; 1928). It was 
found that differential stress transmission in the 
horizontal plane, through rigid materials bordering 
incompetent beds, gave rise to en echelon folds and 
a1·cuate systems, even though non-rotational com
pression was applied. The same effects were produced 
m homogeneous materials by applying rotational 
compression. That is to say, differential stress trans-
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mission in geological formations may result from 
variatio1_1 in plasticity, rigidity, or competency 

m general. It 1s shown that some of the experiments 
gave results comparable in tectonic structure with that 
of the Jura mountains. The latter are interpreted as 
an arc_uate system in relatively incompetent beds 
bordermg the outer edge of the competent Nagelftuh 
conglomerate through which the stresses from the 
Alps were transmitted. 

ORE DEPOSITS OF JAPAN.-For many years Prof. 
Takeo Kato, of the Tokyo Imperial University, has 
been_ occupied with an intensive study of the late 
Tertiary vulcanism and associated ore deposits of 
Japan. He has usefully summarised the results of 
these researches in a contribution to the Jap. Jour. 
Geol. and Geog., 1928. Volcanic activity is repre
sented by the characteristic succession: ( 1) Rhyolite 
and associated tuffs; (2) pyroxene-andesite and 
associated tuffs; (3) minor intrusive dykes of ande
site, porphyrite, etc. Mineralisation took place 
repeatedly in (1) and (2), and the ores are generally, 
though not always, cut by (3). Certain basalt dykes 
cut the whole series and are of the post-Tertiary age. 
The late Tertiary rocks are regarded as the derivatives 
of a parent magma cooling under plutonic conditions 
at a comparatively shallow depth, the mineralising 
solutions being the residual liquors expelled during a 
late stage of solidification. The volcanic rocks and 
the ores are thus consanguineous, the parent of each 
being concealed in the depths, except locally, where 
crustal disturbances and erosion have been unusually 
active. 

SEMINOLE OILFIELD, 0KLAHOMA.-This oilfield, one 
of the greatest the world has ever known, has attracted 
attention not only on account of a prodigious produc
tion-200,000,000 barrels to the end of June 1928-
but also for many important technical reasons. 
Recent developments prove that no less than five 
separateoil-poolsoccur in this field, known as Seabright, 
Seminole City, Bowlegs, Little River, and Earlsboro. 
A geological feature of note is that the main producing 
horizon, the Wilcox Sand, is of Ordovician age, not 
younger Pal::eozoic, the case with the majority of oil
fields in the Mid-Continent region. Some production 
is also obtained from the Hunter Lime, of Silurian
Devonian age, principally in the Seabright unit. The 
Wilcox Sand lies at depths ranging from 4000 ft. to 
4300 ft., according to well-location; it yields an oil of 
gravity varying between 0·814 and 0·840. Drilling 
and production technique in this field have recently 
been described by Mr. G. Heseldin to the Institution 
of Petroleum Technologists, and, as might be antici
pated, provided much interesting data, having regard 
particularly to the size of the pools, rock conditions, 
oil and gas pressures, and general rapidity of develop
ment. 1\fuch of the drilling is by rotary drill down 
to depths of 3700-3800 ft., when 8!--inch casing is set 
and drilling continued with cable tools, this being 
practicable owing to the comparatively low pressure 
of the oil in the sand. Some idea of the intensity of 
development can be gleaned from an example of ont> 
well quoted by the author : this took four days to 
complete the rig ; five days later drilling commenced ; 
in less than fifteen weeks drilling was completed to 
4485 ft., 4100 ft. of this being made in 50 days. The 
drillers work in what are known as ' twelve hour 
towers ' and for seven days per week. The greatest 
footage made in one ' tower ' was 220 feet. 

SUPERCONDUCTIVITY.-The September issue of the 
Journal de Physique contains the address on this sub
ject which Prof. de Haas, of Leyden, gave to the 
French Physical Society in May last. When a metal 
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such as mercury has its temperature reduced, its 
electrical conductivity increases in the usual way 
until the temperature is within a few degrees of the 
absolute zero-4·2° absolute in the case of mercury
when the conductivity becomes very large. Without 
any change of temperature, the conductivity may be 
reduced by the application of a magnetic field in the 
direction of the current, and on withdrawal of the 
field the metal becomes again a superconductor. If 
the field be withdrawn gradually, the superconductiv
ity is acquired in steps, and the steps occur at different 
fields in different parts of the conductor. The author 
ascribes this to the formation of filaments of atoms 
along which the electrons move freely, and not to the 
presence of free electrons in the spaces between the 
atoms. Superconductivity is brought about by the 
facility with which the 2, 3, or 4 electrons of the outer 
layer of an atom can pass from atom to atom when the 
irregular movements due to temperature have been 
reduced. 

LIGHTNING AND OVERHEAD ELECTRIC POWER 
LrNEs.-The high-pressure overhead systems which 
electr·icians are now using to convey electric power 
from their generating stations to their distributing 
stations have to be protected against the effects of 
lightning strokes by safety devices. In the Westing
house International Journal for January, E. Beck 
describes the methods being adopted and the apparatus 
used by the Westinghouse Company to find out the 
exact nature of the disturbance caused by a lightning 
flash in the immediate neighbourhood of an overhead 
high-pressure power system. The experiments are 
being made in the Smoky Mountains of T ennessee, 
U.S.A. A special research staff is employed and 
elaborate instruments are used. The disturbance of 
the voltage of the overhead system when a flash 
occurs acts on a Dufour cathode ray oscillograph and 
a photograph of the transient disturbance is obtained. 
Radio receiving sets and a special form of relay which 
rings a bell are used for signalling the approach of 
a storm. The photographic film moves with a velocity 
of 12,000 feet per minute. It is found, however, that 
this is only suitable for the measurement of slow 
lightning transients. In order to get a record of the 
more rapid effects, a rapid oscillatory motion is given 
to the electron beam. Another instrument used to 
locate the position of the stroke is called the 'osiso.' 
It is used to measure accurately the time between 
the beginning of the oscillograph transient and the 
arrival of the noise of the thunder as recorded on a 
film. Two of these instruments enable the accurate 
position of the stroke to be found by triangulation. 
A special form of camera is also used, which enables 
a photograph of the entire horizon to be obtained. 
It is hoped in this way to find out the connexion 
between lightning strokes and the ensuing disturbances 
on overhead systems. 

CIRCUIT BREAKING WITH HEAVY CURRENTS.-The 
difficulties that have been experienced in switching off 
very large electric currents in circuits which contain 
an appreciable amount of inductance have led manu
facturers to make many careful experimental re
searches on the subject. Since 1922 the British 
Electrical Research Association has been experiment
ing on ' circuit breaking ' with special reference to the 
rupture of the arc. A paper giving an introduction to 
these researches, by E. B. Wedmore, W. B. Whitney, 
and C. E. R. Bruce, was read to the Institution of 
Electrical Engineers on Dec. 20. The experiments 
were carried out at the Carville power station at New
castle. Three special cases were considered when the 
separati,ng contact pieces were immersed in oil. In 
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the first case, the arc goes out in a bubble of gas separ
ating the contacts. In the second case both oil and 
gas ·are present together; and in the third case the 
whole path is filled with oil. The last case is an ex
ceedingly rare occurrence, and the second case presents 
great difficulties, as it is almost impossible to deter
mine the relative amounts of oil and gas present in the 
path of the arc. Hydrogen is the principal constituent 
of the gases produced by arcing in oil. It was found 
that a relatively large proportion of acetylene was 
produced-in some cases it was as large as 30 per cent. 
This is much larger than that found by previous in
vestigators, due possibly to neglect of the fact that 
acetylene is soluble in water. The breaking of an 
alternating current circuit simplifies the problem of 
how to prevent the arc restarting once the current 
has attained zero value. Some interference with the 
arc is necessary during the flow of current. Merely to 
increase the speed of separation of the contact pieces 
or to use magnetic ' blow-outs ' is not necessarily a 
satisfactory solution. It has been shown to be possible 
to rupture arcs in air, the current in which is approxi
mately 7000 amperes in value and the potential differ
ence across which is 5500 volt.s, with a single air gap 
only ! inch in length. 

IGNITION OF FIREDAMP.-The Safety in Mines 
Research Board has just issued Paper No. 46 on the 
ignition of firedamp by the heat of impact of rocks, 
written by M. J. Burgess and R. V. Wheeler. The 
subject is an important one, because there are a 
number of examples on record in which the heat Ol' 

the sparks evolved by falling rocks appeared to be the 
only possible explanation of certain mysterious colliery 
explosions. The difficulty has been that hitherto there 
has been no definite proof that firedamp could be 
ignited in this way. That proof is supplied in the 
present paper, in which experiments are described in 
which a block of siliceous rock was pressed against 
a revolving wheel made of the same rock, and it was 
found that ignitions of firedamp could be produced 
comparatively easily under these conditions and that 
weak mixtures of methane and air could be ignited 
more easily than rich mixtures. It was shown that an 
expenditure of energy of less than 200 ft.-lb. was suf
ficient in some cases to produce ignition, and that a 
duration of contact between the rock surfaces of 
between t ths and -tths of a second was sufficient for 
ignition. The paper is a record of a very valuable 
piece of work, which will no doubt tend to throw 
light upon one of the possible causes of colliery ex
plosions. 

NEW METHOD FOR MEASURING OSMOTIC PRESSURE. 
-The experimental study of osmotic pressure is a 
matter of considerable difficulty. Apart from its 
importance in biology, a convenient method of 
measuring osmotic pressure would be of great value 
in the investigation of dilute solutions, and hence it 
is interesting to note that a new method is described 
by R. V. Townend in the Journal of the American 
Chemical Society for November. It can be applied 
to any non-volatile solute in a volatile solvent, the 
solution and pure solvent being separated by the 
vapour phase, which acts as a diaphragm permeable 
to solvent molecules only. The pure solvent is located 
within the capillaries of a porous plate and the liquid 
at the surface of the plate is placed under a tension 
so that the normal curvature is altered and the 
vapour pressure reduced. The rates of distillation 
from solvent to solution are measured under different 
tensions, and the osmotic pressure, i.e. the t ension for 
zero distillation, is obtained by extrapolation of the 
resulting curve. 
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