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Research Items. 
ARCHJEOLOGICAL EXPLORATION IN FLORIDA.-Mr. 

J. Walter Fewkes has been able to take advantage 
of the commercial exploitation of Weeden Island, 
Tampa Bay, to explore the shell mounds, which were 
noted nearly half a century ago as a prominent feature 
of this part of Florida, but have now to a great 
extent disappeared owing to the use of their material 
for road metal. In vol. 76, No. 13, of the Smithsonian 
Miscellaneous Collections, Mr. Fewkes describes and 
figures remains found in a preliminary exploration 
on Weeden Island, which was mainly directed to the 
investigation of a mound which had been used as a 
cemetery. The prehistoric aborigines appear to have 
lived principally on shell fish, but they also ate fish, 
game, and rodents, and, possibly, roots and fruits. 
The mound exhibited three layers of stratification, one 
being modern. In the upper of the two ancient strata, 
skulls and skeletons occur in numbers, and the im· 
plements and a finely decorated pottery point to 
a relationship with the prehistoric inhabitants of 
Northern Florida and Southern Georgia. The lowest 
stratum contains , objects belonging to an ancient 
people of Florida whose origin and affinities are 
obscure, but whose pottery suggests affinity with 
the archaic pre-Tainan Ciboney culture of Cuba and 
the similar early cultures of other West Indian Islands. 
Whether it was autochthonous in both areas or an 
extension from one to the other is a question for 
future investigation. 

CLASSIFICATION OF CONSCIOUSNESS.-The presi
dential address· to the Section of Psychiatry, Royal 
Society of Medicine, delivered by Dr. C. S. Myers, has 
been printed in the Lancet of November 29. Dr. 
Myers puts forward certain views and aspects, derived 
from a study of pure psychology, in the hope that they 
may prove interesting and suggestive to those working 
in the applied field of medical psychology. He reviews 
some of the more fundamental problems of psychology, 
which have of recent years been less frequently con"
sidered than before the War, owing to the urgency of 
more practical problems. Nevertheless it is wise at 
intervals to view the m.ore abstract problems. Dr. 
Myers considers the conception of consciousness and 
discusses the difficulties involved in the usual classifica
tion into the three modes, namely, the cognitive, 
conative, and affective, and offers an alternative 
scheme. He then outlines the part played by con
sciousness and shows that its function is to select 
both from alternative responses and alternative 
stimuli so as to maintain an environment-whether 
physical or ·mental-that shall be favourable, and to 
avoid one that is unfavourable. For this to be 
possible, it is necessary that relatively small variations 
in the environment should differ in the reactions 
evoked. He shows how the vague complex precedes 
the differentiated simple and the part played by the 
power of projection, i.e. the ability of the self to 
regard its own change of states as something outside 
itself. The reflex act is interpreted not as an original 
type out of which more complex forms of activity 
have evolved, but as a decadent form of mental 
activity. Dr. Myers concludes with a discussion of 
the relation of consciousness to the brain, and points 
out that the recent developments of physical science 
have rendered the difference between mind and 
matter a different problem from what it was a hundred 
years ago. 

THE BIOGENETIC LAW AND THE GYMNOSPERMS.
The very characteristic and stimulating paper that 
Prof. E. C. Jeffrey of Harvard read before Section K 
of the British Association at Toronto, and at Edmon-
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ton, is printed in Science (vol. 6o, No. 1563, December 
12, 1924), and will certainly arouse interest amongst 
European botanists, possibly provoking the retort 
courteous, from the European view-points so vigorously 
assailed. To Prof. Jeffrey, the higher plants provide 
excellent examples of the validity of the doctrine of 
recapitulation, their witness being free from the 
obscurities introduced by " larval forms." He cites 
particularly the normal leaf form to be found in 
seedling stages of xerophytic Cacti, Veronicas, etc., 
as also the typical leaves on seedlings of plants 
later armed only with phyllodes or phylloclades, and 
the prevalence of the typical evergreen needle upon 
the seedling conifer, although later these plants may 
be decicl.uous, as on larch, or bear leaves confluent 
with the surface of the stem, as on the arbor vit<e. 
Prof. Jeffrey then proceeds to discuss the anatomy of 
living and fossil forms amongst Gymnosperms, and 
thus finds evidence for three " working principles," 
namely, (I) recapitulation; (2) the doctrine of 
retention (instanced by conservative organs, namely, 
root and reproductive axis) ; (3) the doctrine of 
reversion as a result of injury. In analysing the 
anatomical and fossil data along these lines, Prof. 
Jeffrey fights over again the phyletic battle of 
Araucarian phylum versus Abietinean as competitors 
for ancient standing amongst Gymnosperms, and 
concludes once more that " when the dust of conflict 
has settled, it will probably appear that Ginkgo and 
Pinus stand side by side as the of Mesozoic 
gymnosperms of Cordaitean denvatwn. It w1ll 
then be realised that Agathis and Araucaria are 
aberrant extremes, which merely simulate Cordaites 
on the basis of extremes meeting but have no near 
affinity with them." 

THE CooLING OF THE EARTH.-In the Journal of 
the Washington Academy of Sciences for December 4. 
1924, Leason H. Adams, of the U.S. Geophysical 
Laboratory, presents a very welcome discussion of 
the distribution of temperature at moderate depths 
within the earth. He adopts the method initiated 
by Holmes in 1915 of utilising the age of. the earth 
a known factor in the problem. This makes It 
possible to determine the relative importance of the 
heat generated by radioactive disintegration, and 
thus to calculate the internal temperatures from an 
assumed initial molten state. Cooling at first is 
controlled almost entirely by convection giving a 
thermal gradient of nearly I 0 C. per km. Convection 
is gradually terminated either by crystallisation, 
leading to a gradient of 2·5° to 5° per km. ; or hy 
increasing viscosity, leading to a gradient less easily 
calculable, but lying within the range !

0 to I0° per km. 
As a probable average, 4° per km. is adopted for the 
final computations. These are based on the 
tion that below the outer roo km. the matenal pro
duced by crystallisation- differentiation would be 
peridotite ; a diabasic zone forming above ;. an.d 
finally a granitic layer. The Important pnnciple IS 
then established that on account of the great age of 
the earth (r6oo million years), the temperatures at 
depths greater than roo km. are unaffected by ar:y 
reasonable variation of the initial temperatures m 
the upper roo km. For the purpose of calculation, 
an initial surface temperature of I200° C. has com
monly been adopted (e.g. by Holmes and Jeffreys), 
and it has been argued that, as the surface was 
probably of granitic composition, a much lower 
initial temperature would more accurately fit the 
conditions. However, as the present temperatures 
depend on the original temperatures at considerable 
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depths, it is easily seen that I200° C., far from being 
too high, is more probably too low. The author 
takes 1400° C., the melting-point of peridotite, as the 
effective initial temperature, and gives a temperature 
curve down to 300 km., which is the best representa
tion of the probable average thermal conditions under 
the continents yet available. 

THE PHOTOELECTRIC PRIMARY CURRENT IN 
CRYSTALS.-A paper by Messrs. B. Gudden and R. 
Pohl, in the Zeitschrift fiir Physik, December 6, deals 
mainly with the positive portion of the photoelectric 
primary current which is produced by the action of 
light of long wave-lengths, or thermal molecular 
movements, on a crystal in which light of short wave
length has caused a flow of electrons to the anode, 
leaving the positive ions in their original positions in 
the lattice. The effect has been studied in diamond, 
with light of a number of different wave-lengths pro
duced by a monochromator, and it appears that 
lengths of 63o-66o mp, are most effective in producing 
it. The optical absorption of diamond extends 
farther towards the red, when the disturbances in the 
lattice are increased by the positive charges which 
remain fixed in the lattice after the negative portion 
of the photoelectric primary current has passed. 
The authors formerly regarded the primary current 
as being wholly due to this flow of electrons to the 
anode; but they now include the positive portion of 
the current in this term. With blue light, for 
example, it is shown that part of the primary current 
is due to the flow of electrons, without inertia, and 
part to a shifting, step by step, of the resulting 
positive charges towards the cathode, due to thermal 
molecular movements. These facilitate the passage 
of an electron from a neutral atom to the positive ion 
standing next to it on the side towards the anode. 
It is probable that, so far as the conductivity mechan
ism is concertted, the photoelectric phenomenon can 
be dealt with in the same manner, not only in other 
crystals in the author's first group, with refractive 
indices more than two ; but also in second group 
crystals, such as sodium chloride which has been 
treated with X-rays. 

MAGNETISM OF THE COILS OF MOVING COIL GALVANO
METERS.-It has been known for many years that 
the magnetic properties of the materials used for the 
suspended systems of moving coil galvanometers 
have much to do with the troublesome " zero shift" 
which often greatly increases the labour of the 
observer. The British Scientific Instrument Research 
Association (26 Russell Square, London, W.C.r) has, 
therefore, done good work in publishing a careful 
investigation (price 6s.) on this subject by Mr. 
G. Williamson. The author finds that zero shifts 
can be divided into two kinds: first, those due to 
temperature changes and, secondly, those following 
upon deflexions of the coil. The first cause is due to 
variations in the elastic constants of the suspended 
strips. The second cause is due to the permanent 
magnetism of the constituents of the coil. The 
author makes an exhaustive study of this second 
cause. He uses two methods of obtaining rough 
comparative estimates of the permanent magnetic 
properties of similar specimens. In the first method, 
he magnetises the specimen by a known strong field 
and then measures the couple exerted on it by a 
weaker field perpendicular to the direction of mag
netisation. In the second method, he measures the 
zero shift of the specimen following on a deflexion in 
a known constant field. He finds that all the 
materials forming the galvanometer coil-silver wire, 
wooden former, silk insulation, the mirror itself
showed permanent magnetism. Of the resultant 
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effect, r8 per cent. was due to the wooden former, 
33 per cent. to the silk insulation, and the remaining 
49 per cent. was due to the silver wire, mirror, binding 
wires, etc. Some of the effects due to the silver wire 
could be minimised by heating it in concentrated 
hydrochloric acid, and the ferro-magnetic effects due 
to the wooden formers could be diminished by ex
posing them to hydrochloric acid gas. The silk 
insulation was much the most difficult to deal with. 
It was found that the ratio of zero shift to sensitivity 
diminishes as the magnetic field (i.e. the sensitivity) 
increases. 

BEESWAx.---.The production, properties and uses 
of beeswax are described in the Chemical Trade 
Journal for December 12, 1924. Beeswax is formed 
volpntarily by the bees loading their stomachs with 
honey and then resting in clusters perfectly still for 
twenty-four hours. Owing to the introduction of 
artificial honeycombs in bee culture, European 
countries have failed to cope with the modern demand, 
and large quantities of wax are imported from Africa, 
the West Indies, and Portugal. The imported 
material is mostly produced by wild bees and is 
inferior to the product obtained from the home
cultivated bee. The wax is often bleached bv 
exposure to the sun or ozone (extensively used at 
Leningrad) or by other oxidising agents. The 
principal constituents are myricyl palmitate and 
cerotic acid ; smaller quantities of myricyl and ceryl 
alcohols, psyllostearyl alcohol, melissic acid, many 
hydrocarbons (e.g. heptacosane hentreacontane) and 
unsaturated acids are also present. The physical 
properties are described in detail, a table of constants 
being given. 

SYNTHETIC SWEETENING COMPOUNDS.-The chem
istry of synthetic sweetening compounds is reviewed 
by G. M. Dyson in the Chemical Age for December 6, 
1924. The recent researches of Cohn and Holleman 
are described. The introduction of halogen and 
other groups into saccharin has the following general 
effects. The sweetness increases with decreasing 
molecular weight of the entering halogen group, 
though nearly all halogen derivatives have a bitter 
after-taste. 6-Chlorosaccharin is more than half 
as sweet as saccharin itself, and is sweeter than 
the 4- and 5-chloro-derivatives. Whereas 4-amino
saccharin is sweeter than saccharin, 4-nitrosaccharin 
is bitter. The introduction of alkyl groups has little 
or no effect, though the after-taste is modified. 
Multiplication of sweetening groups is not always 
associated with an increase of sweet taste. Sternberg 
has pointed out that for an aliphatic compound to be 
sweet, the alkyl groups must not outnumber the 
hydroxyl groups by more than one ; further, the 
sweetness of an aliphatic compound increases with 
the number of hydroxyl groups present. Oertly and 
Lyers have proposed a theory of taste akin to the 
colour and constitution theory, but the rules are 
more often broken than followed. Mr. Dyson de
scribes in some detail the preparation of saccharin, 
and mention is made of " dulcin " and " methvl
dulcin," which are p-phenetyl urea and p-anisyl urea 
respectively. 

CoNDUCTIVITIES OF ELECTROLYTES.-Researches 
on measuring the conductivities of electrolytes by the 
induced magnetic field method of Guthrie and Boys 
have recently been carried out by 0. Scarpa (Gazzetta 
Chimica Italiana, November 1924). Adopting this 
method the author investigates the electrical resist
am;e of, and the influence of a magnetic field on, an 
electrolyte in motion. The action of a magnetic 
field on a jet of an electrolyte carrying a current is 
also described. 
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