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Research Items 

Pal;eolithic Man in Norfolk 

SoME time ago, Mr. J. E. Sainty made known the 
discovery of a pal::eolithic hand-axe at South Acre, 
Norfolk (Proc. Preh. Soc. E. Anglia, 7, Part 3). More 
recently he has found others lying upon the stone 
heaps in the pit, and there is little doubt that these 
specimens are referable to some phase of the Clacton 
III industry. During September, Mr. Reid Moir and 
Mr. J. B. Calkin visited South Acre and found, at a 
depth of about 15 ft. in the deposit, exposed there 
upwards of forty Clacton flakes and rough-outs. 
This deposit is of a remarkable character, being com
posed of great numbers of large flints and other 
stones embedded in a hard sandy matrix very rich 
in manganese. The gravel-if such it can be called
exhibits no signs of stratification, but is contorted 
and twisted by glacial action or solifluxion to a marked 
degree. Though this is the case, and while it is 
claimed by some that the process of solifluxion 
inevitably gives rise to extensive flaking upon flints, 
transforming them into rostro-carinate and other 
early forms, it is significant that the Clactonian 
specimens from South Acre show no signs of such 
flaking. They are patinated white, and in nearly 
every case show little or no abrasion. The deposit in 
which they are found is clearly to be correlated in 
time with the uppermost Cannonshot gravel of 
Norfolk, which in its turn equates with the Upper 
Chalky Boulder Clay of Suffolk. The South Acre 
implements were made, therefore, at the close of the 
well-known Hoxne interglacial period, which inter
vened between the deposition of the Kimmeridgic 
and Upper Chalky Boulder Clays. Moreover, at 
Slindon in Sussex, Mr. Calkin discovered a pal::eolithic 
floor resting upon a raised beach and covered by 
Coombe Rock. The specimens from this floor are 
precisely similar to those from South Acre both in 
their forms, technique and condition ; and the de
posits at both sites rest at 124-130 O.D., while each 
also is rich in manganese, which has attachea itself 
freely to the flint implements. Thus, it is now possible 
to link up the Combe Rock of Slindon with the South 
Acre deposit, and this with the Upper Chalky Boulder 
Clay. It is evident that the glaciation responsible 
for the laying down of these various deposits was of 
no mean order. The South Acre gravel is more than 
20 ft. in thickness, while as far south as Slindon a con
siderable deposit of Coombe Rock was accumulated. 

Research at Cullercoats 

THE report of the Dove Marine Laboratory, 
Cullercoats, Northumberland, for the year ending 
July 31, 1936, published by the Marine Laboratory 
Committee of Armstrong College (1937) and drawn 
up by the director, Prof. A. D. Hobson, shows a 
very satisfactory progress in all directions. Herring 
investigations by Mr. Storrow and Mrs. Cowan, 
chiefly on behalf of the Ministry of Agriculture and 
Fisheries, continue as before, and observations are 
also made on the Tyne salmon, a full account of 
which has already been published in the annual 
report of the Tyne Salmon Conservancy Board for 
1935. The mussels in the Esk Estuary were examined 
on behalf of the North-Eastern Sea Fisheries Com-

mittee in view of increasing bait supply. Trans
plantation of several tons of mussels has given good 
results, and it is recommended that further supplies 
be transplanted. Dr. Bull continues his studies on 
conditioned responses in fishes. He has now begun 
to investigate the ability of fishes to perceive altera
tions in the rate of current flow. Special attention is 
given to those environmental factors which might be 
expected to affect purposive movements of fishes or 
condition their migration, most of this work being 
of a pioneer nature. Papers on herring investigations 
and on mussel transplanting are included in the 
report, and in addition there are two very interesting 
contributions, "The Development of Capitelloides 
giardi Mesnil" by J. A. Day, which was breeding in 
the aquarium and offered a good opportunity for 
study of the life-history, and "Notes on the British 
Species of the Genus Galathea Fab.", by H. 0. Bull. 
The latter effectively solves the much-debated 
problem concerning the validity of the species 
Galathea nexa, which is shown both in structure and 
in the nature of the larva to be a distinct species. 

Plant Ecology of Limestone Pavements 

IN a paper read before Section K (Botany) of the 
British Association meeting at Nottingham, Miss A. 
Bennett discussed the ecology of the limestone pave
ments at Hutton Roof and Farleton, Yorkshire. 
Vegetation of limestone areas depends on three types 
of ground configuration, namely, pavements, escarp
ments and screes. Exposure to weather and angle of 
slope control the accumulation of soil and hydrogen 
ion concentration, and these of course affect the 
type of vegetation. One important biotic factor is 
that of grazing, which keeps the vegetation at the 
subclimax stage. A certain mixture of plants occurs 
owing to invasion of vegetation from nearby siliceous 
soils. The detailed distribution of certain species has 
been studied. For example, the bane-berry (Artrea 
spicata), has been recorded as following a fault, but 
being unable to traverse a ten-mile glacial drift. As 
a dynamic ecological hypothesis, formulated from her 
records of the static ecology, the author suggests that 
in this area certain virgin country is being colonized 
and in others denudation has occurred and the 
vegetation is retreating. 

Metamorphic Rocks of Unst, Shetland Island 

PROF. H. H. READ has dealt with the polymeta
morphic rocks of the Valia Field Block, one of the 
tectonic units of Unst. (Trans. Roy. Soc. Edinburgh, 
59, Part 1 (6), 195-221 ; 1937). The metamorphic 
history of this block has been divided into three 
stages, each characterized by the type of pressure
temperature factors then operative. The First 
metamorphism was controlled by fairly high tem
perature and considerable stress ; the Second by 
lower temperature and much greater stress ; and the 
Third by low temperature and very localized strong 
stress. In true pelitic rocks, three distinctive mineral 
assemblages characterize the three metamorphic 
episodes. In calcareous rocks, diopside-bearing rocks 
of the First metamorphism are replaced by tremolite
bearing rocks in the Second, and the tremolite is 
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mechanically deformed dLITing the Third. The change 
from diopside to tremolite takes place under about 
the same conditions as the change from biotite to 
chlorite in pelitic rocks. In rocks of other types
siliceous, hornblendic, pegmatites and injection
rocks-the mineral assemblages of the First meta
morphism are stable throughout the Second and 
Third, though these minerals are deformed and often 
completely shredded-out during the later episodes. 
The general conclusion is advanced that in retro
gressive metamorphism the stability of an assemblage 
depends on the bulk-composition of the rock, and 
that no mineral can be considered adequately apart 
from the rock in which it occurs. 

Distribution of Electricity in Thunderclouds 

Sir George Simpson and F. J. Scrase (Proc. Roy. 
Soc., A, 161, 309) have investigated the distribution 
of electricity in thunderclouds by a very direct 
method. A sounding balloon carries a trailing wire 
about 20 m. long terminated by a point at the lower 
end and a system of points at the upper end. When 
the balloon goes through a region of high potential 
gradient a point-discharge current flows in the wire. 
In a break in the circuit a paper disk soaked in a 
chemical solution is included, and the passage of a 
current leaves a characteristic discoloration at the 
positive electrode. The disk is rotated by a clock, 
and the direction of the point discharge current can 
be obtained from the traces. An idea of the magnitude 
of the potential gradient could be obtained from the 
width of the trace, and when the currents were very 
large the paper was charred by sparking. The 
height of the balloon was recorded continuously. 
Simultaneous records of electric field near the 
ground were taken. The results show that the most 
typical thundercloud has a positive charge at the top, 
a negative charge over most of the remainder, and a 
concentrated region of positive charge somewhere 
near the base. The authors consider that the breaking
drop theory of Simpson explains the concentrations 
of positive charge in the base of the cloud. The 
explanation of the positive electrification at the top 
of the cloud is sought in the presence of ice crystals 
or snow in these regions, which become electrified 
by friction or in some other way. The explanation 
given by C. T. R. Wilson, involving the electrical 
polarization of the falling drops, is held to be in
validated by the low temperatures of the relevant 
regions in the cloud, which are supposed to contain 
ice crystals rather than water drops. The paper 
contains considerable discussion of the configurations 
of thunderclouds. The results are not inconsistent 
with the idea that the circulation of electricity in the 
atmosphere is maintained by thunderstorms and 
shower clouds. 

Absorption Edges in the Soft X-ray Region 

H. W. B. Skinner and J. E. Johnston (Proc. Roy. 
Soc., A, 161,420) have investigated the structure of the 
absorption edges of some metals in the wave-length 
region 100-300 A. These edges correspond to transi
tions from an inner electron shell to the conduction
electron levels of the metal, and their fine structure 
therefore provides a method of investigating the dis
tribution of the conduction leyels. The spectro
graphic apparatus is a concave grating used at a 
small grazh.g angle, and Ilford Q plates are used. 
The absorbing metals were used as thin foils ob
tained by evaporation q,n to a celluloid film supported 

on naphthalene which was then sublimed away. No 
light source giving a continuous spectrum was avail
able, and a condenser spark in vacuum, usually with 
copper or silver electrodes, was used. A special 
technique of photographic photometry was developed 
to deal with the difficult conditions of a fluctuating 
source of line spectrum. Absorption curves wete 
obtained for the K edge of Li in the metal and ill 
LiOH, the L edges of Mg, and the M edges of Cu. 
Ni. A paper connecting these edges with the electron 
theory of metals is promised. 

Ionosphere Disturbances 
DR. J. H. DELLINGER has summarized the result& 

obtained by the world-wide co-operative of 
the fading out of high-frequency radio transmission 
for short periods during daylight, and the simul
taneous perturbations of terrestrial magnetism (J. 
Research, U.S. Bur. Stand., August 1937). Half the 
118 disturbances investigated were accompanied by 
solar eruptions seen as sudden increases of brightness 
of large patches of the sun's surface. A detailed 
discussion of the observations leads Dr. Dellinger to 
the conclusion that the whole of the effects may be 
explained as due to an increase of ionization of a 
D layer of the atmosphere below the already known 
E, F 1 and F 2 layers at heights 120 km., 220 km. 
and 320 km. respectively, at which radio waves are 
as a rule reflected. This ionization, he considers, is 
due to an electromagnetic radiation of a penetrating 
type and of a frequency far greater than that of light, 
emitted in all directions from eruptions on the surface 
of the sun. During the eighteen months of observa
tion there is some indication of a 55-day period in 
the disturbances. Further observations a.re likely 
to add materially to our knowledge of the sun. 

Pierre Gassendi 
A SHORT memoir, entitled "L'<Euvre Astronomique 

de Gassendi" by Prof. P. Humbert of the University 
of Montpellier recalls the work of one of the most 
notable observers in the first years of telescopic 
astronomy (Actualites scientifiques et industrielles, 
378. Pp. 32. Paris: HermannetCie., 1936. 8francs). 
Pierre Gassendi was a philosopher, theologian, 
mathematician and, pre-eminently, an astronomical 
observer whose precise records of observations might 
well serve as precepts to be followed by astronomers 
of the present day. He was a diligent observer 
of sunspots (especially from 1620 until 1626), a joint 
compiler with Peiresc of one of the first maps of the 
moon, an observer of a number of solar and lunar 
eclipses between 1621 and 1654, of occultations, 
planetary phenomena, the comets of 1618 and 1652, 
the great aurora of 1621, and of parhelia. But per· 
haps the observation which gave him the greatest 
pleasure was that of the transit of Mercury on 
November 7, 1631, which Kepler had predicted in 
1629. This first observation at Paris ever made of a 
transit of Mercury had its counterpart in England 
in 1639, when Horrocks and Crabtree observed the 
rarer phenomenon of a transit of Venus across the 
sun's disk-the sole prediction of which Horrocks 
had derived just before the event when working on his 
corrections of Kepler's Rudolphine Tables of 1627. 
Eight years earlier, Gassendi had, indeed, watched 
the sun's disk on four consecutive days for the 
transit of Venus of 1631, as predicted by Kepler, 
but the transit took place on December 6 when 
inaccessible to observation from Europe. 
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