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Research Items 
Iron Age Poland 

FoR four years, excavation has been proceeding on 
a six-acre iron age village site at Biskupin in the 
northern part of Great Poland under the Poznan 
University Archreological Expedition. This is a pre
historic stronghold which was built on a peninsula 
jutting into the lake of Biskupin on the surface of a 
former peat-bog, in the Early Iron Age between 
700 B.C. and 400 B.c. An account of the results is 
given by Prof. J. Kostrewski in AntUJ.uity of Septem
ber. During the Bronze and Early Iron Ages a great 
part of Poland, as well as eastern Germany, was 
inhabited by an agricultural people known as the 
Urnfield people of Lusatian type, who are con
sidered by nearly all Polish prehistorians to be 
ancient Slavonic. Under pressure from a people, 
probably of Baltic stock, they took refuge in forts 
of wood and earth in inaccessible spots, a number of 
which have been identified. Nothing but the necessity 
of defence could have induced the inhabitants of 
Biskupin to occupy so unhealthy and unsuitable a 
site for building. The peninsula, surrounded on three 
sides by the lake and cut off on the land side by 
marshy ground, was in addition strongly fortified by 
a wooden rampart filled with beaten earth carried 
round the whole site. This rampart was built three 
times, each time nearer the centre of the peninsula. 
The rebuilding was evidently due to a rising in the 
water-level. The area was occupied by a populous 
settlement, composed of 80-100 huts, built on layers 
of birch fascines, resting on the surface of the peat
bog. The ground-plan was laid out in a masterly 
fashion, which would do credit to a modern town
planner. So far, eight perfectly parallel roads or 
lanes have been laid bare, in which rows of wooden 
huts stand side by side, even touching. The lanes 
are corduroy of oak logs. The huts, about ten yards 
square, contain two rooms. The floors are of beams 
covered with clay, and stone hearths were also 
covered with clay. The antiquities recovered afford 
evidence of the continuity of Lusatian and later 
Slav culture. 

Artificial Incubation of Game Birds 

THE demand for game birds in the United States 
has led to the development by private and commercial 
breeders of methods of producing game by incubator
brooder methods. Artificial incubation has given rise 
to many difficulties, and in an effort to solve these, 
Cornell University Agricultural Experiment Station 
has conducted, under the direction of Alexis L. 
Romanoff, a series of experiments over a period of 
five years. The results of the first two years work 
dealing with temperature and humidity requirements 
of pheasant and quail eggs were published some time 
ago, and now the results of the final three years 
appears from the Station as Bull. 687 (March 1938). 
It concerns the effect of air movement and the role 
of the interrelation of temperature, air-movement 
and humidity, in the incubation of pheasant and 
quail eggs. Although each species has its own needs 
there is a definite relationship between these three 
factors, so that a proper adjustment of temperature 
and humidity must be made according to the rate 

of air-movement. Such adjustment permits the more 
extensive use of agitated-air-type incubators for 
greater efficiency in hatching. Pheasants' eggs 
incubated for the first 20 days in such an incubator 
may thereafter be hatched most successfully in a 
still-air incubator under proper conditions. But quail's 
eggs may be incubated and hatched most successfully 
in an agitated-air incubator provided that with 
increase in air movement there is a corresponding 
increase in both temperature and relative humidity. 

An Indian Mosquito-destroying Fish 

THERE has been some doubt about the value of 
Panchax panchax as a mosquito-destroyer, since F. 
Sen found from an examination of the food under 
natural conditions that the fish showed no selective 
food-habit. It appeared to swallow any small moving 
object, animal or vegetable, which came within its 
range of vision ; and the result was that only about 
10 per cent of the fish examined contained mosquito 
larvre. Dr. S. L. Hora and K. K. Nair point out, 
however, that the waters in which the fish lives are 
as a rule free from mosquito larvre, and therefore 
offer no assistance in deciding its mosquito-control 
value. They have therefore tested this value by 
two sets of experiments : by introducing the fish 
into pits in which mosquito larvre were living and 
observing their food from day to day, and by pro
viding the fish with a mixed food-supply in labora
tory tanks and studying the food consumed, at 
intervals of 30 minutes (Proc. Nat. lnst. Sci. India, 
4, 245; 1938). In the first case, the observations 
showed that Panchax "preferred" mosquito larvre, 
and only when they were absent or scarce did it 
turn to other insects, mostly ants. Normally vegeta
tion does not form any part of the regular diet. In 
the second experiment, the fish also seemed to select 
the mosquito larvre from amongst a miscellaneors 
diet. But these experiments show the same fallacy 
as Sen's did ; until we know the relative proportions 
of different sorts of food in the pools and tanks 
before the experiment has begun, we cannot decide 
from food eaten whether there has been selectivity 
or simply non-selective swallowing of the food 
present. 

Boron Treatment of Citrus 
DEFICIENCY of boron has been shown to be the 

cause of a. widespread disease of Citrus trees in 
Southern Rhodesia. The disease, known as 'hard 
fruit', is associated with spotting of the leaves, 
thick fruit rind, low juice content, absence of seeds, 
gumming and discoloration. A. A. Morris (J. Pom. 
and Hort. Sci., 16, 167 ; 1938}, analysing 21 random 
leaf samples, has shown that varying boron status 
is correlated with varying severity of 'hard fruit' 
incidence. Applications of powdered borax to the 
soil at rates of 100-500 gm. per tree resulted in 
rapid increases in the boron content of the leaves, 
and boron accumulated in the leaves with increasing 
age. Leaves and fruit from 'hard fruit' trees were 
found to be low in boron. With the possible exception 
of nitrogen, it was shown that the intake of the 
more common nutrient elements by the young citrus 
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fruit does not appear to be influenced by boron 
treatment. On the other hand, sugars and pectins 
were lower in boron-deficient fruits than in fruits 
from trees under relatively low boron treatment. 
High boron treatment, however, seems to retard 
rather than assist the translocation of sugars to the 
fntit. A comparison of treated and control trees 
shows that severe losses of fruit are occasioned by 
deficiency of boron, not only during the growing 
season but also afterwards in the pack-house. In a 
particular area, the number of fruits from treated 
trees was 10,411, whereas the controls yielded only 
4,627. The disease, which occurs in areas where the 
soil is very shallow and subject to marked erosion, 
is now being controlled on a commercial scale by the 
application of borax. 

Gas Possibilities in New York State 
THE discovery in 1930 of the Wayne-Dundee gas 

field in Steuben, Yates and Schuyler Counties, New 
York, and the more recent discovery of large quanti
ties of gas in the Oriskany sandstone at Greenwood, 
Steuben County, have awakened widespread interest 
in the search for other similarly favourable structures 
in the neighbourhood. In 1934 and 1935, an alloca
tion of funds was made by the United States Public 
Works Administration to enable a survey to be 
made, and since that date the United States Geo
logical Survey has financed exploratory work. W. H. 
Bradley organized the survey, and he has since, with 
the help of J. F. Pepper, recorded the results obtained 
in a detailed bulletin (U.S. Geol. Surv., 899-A). The 
area covered by the report includes more than 3,000 
square miles of Steuben and Yates Counties, south
west New York, and parts of the six adjacent 
counties. The main purpose of the survey was to 
determine the regional structure with the view of 
correlating it with sub-surface structure. How far 
this purpose was achieved is clearly revealed in the 
map showing areal distribution of key horizons and 
geological structure contours published with the 
report. Ten domes which warranted test drilling 
have been mapped. Moreover, during the course of 
construction of the map at least three potentially 
productive synclines were discovered. It is, in fact, 
possible from a study of this report to gain a clear 
indication of oil and gas possibilities throughout the 
area, and to supplement this by reference to the 
records of wells in the Oriskany sandstone and in the 
Wayne-Dundee gas field included in the text. 

Energy Balance Sheet of the Gas Engine 

UNDER this title a series of articles was contributed 
to Engineering by Dr. F. W. Lanchester, and these 
have now been reprinted in pamphlet form. The 
author has preferred to use the term 'gas engine' 
rather than the more cumbersome 'internal com
bustion engine' for, whether the fuel be liquid or 
gaseous, the engine is a gas engine. An especial value 
is attached to this very practical exposition of the 
author's method of accounting for the heat available 
and its disposition, as it represents the fruit of many 
years of study of the problems involved. In dis
cussing the debit side of the account, he claims that 
the lower calorific value of the fuel should be taken 
and also that a further initial deduction is due on 
account of the energy radiated by the flaming 
mixture to the cylinder walls. As the engine is only 
capable of dealing with heat, this radiant energy, 
which never appears as heat and is shown to be 

about 7 per cent of the total heat of combustion, 
should be initially excluded. Emphasis is laid on 
the advantages of conformal plotting on logarithmic 
paper. By this method, when absolute pressure and 
volume are plotted, any expression of the form, 
pvY = constant, is represented by a straight line the 
slope of which is y, so that, for example, the diagram 
of the Carnot cycle for a perfect gas becomes a 
parallelogram easily plotted and readily interpreted. 
Another simplification is introduced by expressing 
the relation of energy to temperature in terms of 
"degrees of heat". The basis of the analysis is that 
the heat-apparent and the heat-latent are separately 
accounted. The former is the heat appearing in the 
indicator diagram, the latter is estimated from the 
difference deg. H -deg. T at the extreme peak of the 
diagram, and their sum is assumed, provisionally, to 
constitute the total heat supplied. The jacket loss is 
reckoned as that taking place prior to the instant of 
exhaust release, and the exhaust energy is calculated 
as that existing at that instant. Using deg. H as a 
basis, the energy balance sheet is drawn up, the 
estimated jacket energy being divided between flame 
radiation and convection loss. Referring to his 
method of dealing with inherent change of volume, 
Dr. Lanchester points out that, when applied to 
engines using liquid fuel, it properly points to an 
expansion and an increase of efficiency. 

Origin of Satellites 

IN his paper entitled "On the Origin of Binary 
Stars", Dr. R. A. Lyttleton considered the rotational 
instability of a single body, and showed that fission 
takes the form of the radial ejection of a portion of 
the mass, the two bodies having sufficient energy to 
escape from each other. The principle is applied to 
a discussion of the satellites of the solar system (the 
origin of which has always been difficult to explain) 
in a recent paper (Mon. Not. Roy. Astro. Soc., 98, 8; 
June 1938). A brief mathematical investigation 
shows that the terrestrial planets and the satellites, 
assuming the temperature of the material ejected by 
the sun to be about l0s_l07 degrees C., could not 
have condensed, as the material would have dissi
pated into space. He conjectures that Jupiter and 
Saturn are the masses resulting from the catastrophic 
disruption of a single primitive planet, and as a 
filament of material would stream out between the 
components, the end portions would be captured 
and give rise to satellites. The other portions of the 
material would be able to escape from both bodie& 
and would give rise to the terrestrial planets. When 
fission took place in the primitive planet, the layer 
of cleavage must have been as deep as the outer part 
of the heavy core of the planet, and this affords an 
opportunity for the small planets to have a difference 
of composition and density from those possessed by 
larger planets. The earth and moon came out of the 
catastrophe as separate bodies, and although our 
satellite may have been close to the earth, it never 
came within the Roche limit, for which reason the 
initial rotation period of the system could never 
have been less than 7·2 hours. Dealing with Uranus 
and Neptune, Dr. Lyttleton shows that if the fission 
which produced Jupiter and Saturn occurred at the 
distance of Uranus, escape from the system would 
occur. The absence of companion planets to Uranus 
and Neptune is, therefore, explicable on account of 
their great distances from the sun, and, in addition, 
it is suggested that these two planets represent the 
more massive portions of their respective primaries. 
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