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it should be, and the recent introduction of radio-
active sodium for skin-graft operations is an important
advance in plastic surgery. The protective measures
taken at Harwell give some indication as to how much
protection the general public may be able to get in
atomic warfare. The instruments devised for the
detection of radiation are sensitive and accurate.
The frog-suit and helmet that are worn by those
who have to come into contact with highly con-
taminated areas are somewhat frightening, as shown
in the illustration given; but nevertheless it is
reassuring in that these workers can be thus protected.

In the sections dealing with fundamental aspects,
the research and technical worker will find some
interesting information. Among the topics discussed
are the study of the unusual crystal structure of
uranium, which is orthorhombic at room tem-
perature (some more details have recently been
published in an article by Dr. H. M. Finniston in
Times Sci. Rev., No. 6 ; winter 1952) ; the effects of
irradiation on the physical properties of crystals and
glasses ; neutron diffraction ; the splitting of carbon
into three, and oxygen into four, helium nuclei by
high energy X-rays; powder metallurgy, principally
of beryllium, zirconium and niobium ; and research
on ceramics.

It would appear that the compilers of this excellent
volume intend to encourage the average student of
science to extend his knowledge of nuclear physics,
and to assist him in this commendable purpose they
provide, in an appendix, a list of books suitable for the
non-scientist, another list for students up to honours
degree standard, and in addition a list of papers on
the generation of useful power from nuclear energy.
Perhaps further accounts, similar to ‘“Harwell”’, to
bring the story up to date will aim at particular sets
of readers, possibly one account for the general
public and another more technical one for the student
of nuclear energy in its various aspects.

THE WORK OF G. F. FITZGERALD

A SPECIAL meeting of the Royal Dublin Society
was held on October 30, 1951, to commemorate
the centenary of the birth of George Francis Fitz-
Gerald (see Nature, 168, 930 ; 1951). A message of
greeting was read from the president of the Institution
of Electrical Engineers, of the Irish branch of which
Prof. FitzGerald was the first chairman. The
Physical Society, London, was represented by Prof.
K. G. Emeléus, and personal messages of con-
gratulation, received from Sir Edmund Whittaker and
from Dr. G. F. C. Searle who remembered FitzGerald
personally, were conveyed to the meeting by Prof.
F. E. Hackett. Slides and exhibits of some of Fitz-
Gerald’s models, letters and experiments were shown.

The major part of the meeting was devoted to the
reading of five papers dealing with FitzGerald as a
man and & scientific worker and with the FitzGerald—
Lorentz contraction and its relation to the theory of
relativity. The text of these papers, together with
two illustrations of FitzGerald as he was in 1878 and
1897, is included in the FitzGerald Memorial Number
of the Scientific Proceedings of the Royal Dublin
Society*. In the first paper, Prof. Hackett discusses
the character of FitzGerald as revealed by his letters
to Heaviside and gives examples of the several

* Scientific Proceedings of the Royal Dublin Society, 28 (N.S.),
No. 1: TFitzgerald Memoria] Number. Pp. 54+3 plates. (Dublin :
Royal Dublin Society, 1952.) 12s.
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brilliant suggestions proposed but not actively pur-
sued by FitzGerald. This is followed by a paper by
Prof. H. E. Ives, who, after a brief historical survey
of the FitzGerald contraction, derives, using the
method of approach of Poincaré’s principle of
relativity instead of the more usual invariance of the
Michelson-Morley experiment, the exact value of the
FitzGerald contraction together with the accom-
panying change of clock frequency perceived by
Larmor. Prof. Tves concludes with a brief discussion
of the experimental evidence for the contraction and
adds some interesting remarks concerning the ether.

Prof. W. H. McCrea discusses some paradoxes of
the FitzGerald contraction and their resolution, and
Dr. G. J. Whitrow the theories of relativity of
Galilean frames with particular reference to E. A.
Milne’s work. Finally, Prof. J. L. Synge, in a paper
entitled “Effects of Acceleration in the Michelson
and Morley Experiment’, offers an explanation,
which he admits may appear fantastic but which is
capable of direct experimental test, of D. C. Miller’s
observations in his 1933 repetition of the Michelson—~
Morley experiment. 'The explanation is based on
G. H. F. Gardner’s theory of the behaviour of & rigid
body in accelerated motion. Because of the horizontal
position of the interferometer, the original Michelson—
Morley experiment is extremely poor as a check on
Gardner’s theory. An interferometer firmly integrated
with the earth and with at least one of the two arms
of the interferometer inclined at 45° to the horizontal
is required, and such an instrument, Prof. Synge
estimates, even with an arm-length of only 20 em.,
compared with Miller’s 3,000 cm., would give a
fringe shift of a full fringe on rotation about a
vertical axis. Reference may be added here to an
experiment on these lines made by Prof. R. W. Ditch-
burn and O. S. Heavens (see Nature, 170, 705 ; 1952).

AMERICAN-ASIAN FLORISTIC
RELATIONSHIPS

HE floristic relationship between eastern Asia and
eastern North America is the subject of a con-
siderable memoir by Hui-Lin Li (Trans. Amer. Phil.
Soc., New Ser., 42, 2, 371 ; 1952), the subject being
one which has interested plant geographers ever since
Ass Gray’s important paper on the subject in 1840.
While the present work broadly confirms the basic
ideas established one hundred years ago, it reviews
and revises the data in the light of modern concepts
of taxonomy, nomenclature, plant geography and
genetics. There is, in fact, a close floristic relation-
ship between eastern Asia and North America, this
being particularly marked in the east. Many genera
which are common to, and dominant elements in,
the two floristic regions have also & wide, general
distribution and are therefore less useful in estab-
lishing relationships between the two continental
regions. But there are many other less widespread
genera which are of particular value in this study.
Those genera, common to both continents, which are
better developed in western than in eastern North
America are considered as primary genera of western
North America, whence they have spread eastwards
into eastern North America and westwards into
adjacent parts of north-eastern Asia. Their range
is thus more or less continuous.
Leaving aside the many pan-tropical genera, a
number of tropical and subtropical genera are known
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to occur in eastern Asia and in Central America and
Mexico, these exemplifying a discontinuous distri-
bution. Temperate and tropical genera which are
especially confined to eastern Asia and eastern North
America are enumerated. These include trees, shrubs,
herbs and vines, some 38 genera being recorded for
temperate regions and 19 for tropical regions. These
genera are not necessarily of the same geological age
and origin, but the evidence indicates that the
majority have formed associations with each other
and some of them may have been the dominant
elements of past floras.

An interesting point is that many of the genera
under consideration are of relative antiquity in the
phylogenetic scale; they include, for example,
ancient genera like Liériodendron, Magnolia and
Sassafras, of which reliable fossil records have been
obtained. The species of the genera of the two
disjunct areas are in most cases sharply defined and,
in practically all cases, are different in the two
continents, such differentiation being attributed to,
or affording evidence of, the long isolation of the two
floras. It is in this connexion that later workers
have been able to correct the work of Gray and
others ; for many of the species from the two regions
originally considered to be identical have now been
demonstrated to be distinet. The truly identical
species are found in the colder northern regions and
have typically a continuous distribution. Many of
these species are very widely distributed, some being
typically circumpolar or circumboreal. They com-
prise plants which are characteristic of the glaciated
regions of North America and Europe and are
apparently of more recent origin than the disjunctive
genera of the temperate region. These are but a few
of the points brought out in this unusually interesting
survey.

No. 4344

EXTRA-CELLULAR PHOTO-
SYNTHETIC REACTIONS IN ENTIRE
LEAF MACERATES
By Dr. F. C. GERRETSEN

Department of Microbiology, University of Groningen

N a recent article in Nature, Prof. D. Arnon!

discusses the possibility of extra-cellular photo-
synthesis. His view that a rather straightforward
experimental approach to this problem by using
entire leaf macerates does not seem promising,
because the stability of the photolytic system in
isolated chloroplasts undergoes rapid deterioration, is
not shared by me. Though in many cases leaf
macerates are indeed useless for the purpose, at least in
one case this is not so, namely, in the case of macerized
Avena leaves. (In more recent studies macerates
of young leaves of Beta vulgaris also gave satisfactory
potential changes on illumination.) Studying the role
of manganese in photosynthesis?, it was proved that
filtered cell-free suspensions of crushed Avena leaves
show & pronounced photo-reactivity for several hours
and that an illuminated suspension even retains its
reducing power during a dark period of 1-2 hr.
following illumination.

Iumination of ecrude Awena chloroplast sus-
pensions generally brings about large and rapid
changes of the redox potential as measured with a
bright platinum electrode. As the potential of such
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Fig. 1. Redox potential curves of entire leaf-macerate of two

!dentical leaves of the same oat plant, with and without manganese

ions. The addition of manganese has no effect in the dark (|);

on illumination () the potential rapidly rises to 500 mV.,
indicative ‘of the formation of peroxide. pH 6

Fig. 2. Redox potential curves of leaf macerates. Note (1) that
the entire leaf suspcnsion retains its capacity to hydrogenate
oxygen in the dark, 45 min. after illumination has been stopped
(1); (2) difference in behaviour at the equipotential points 4
and B, which refer to the same macerates in the dark, the only
difference being that B had been illuminated previously

a complicated and heterogeneous system depends on
a number of unknown, factors, one has to be very
cautious in drawing any definite conclusions from the
observed changes; in a number of cases, however,
valuable information was acquired concerning the
nature of the oxidation-reduction processes occurring
during illumination in these suspensions.

As may be seen from the accompanying graph (Fig.
1, lower curve) the addition of oxygen to an entire
chloroplast suspension in the dark causes the potential
to increase ingignificantly by about 25 mV., after
which it remains constant for about 50 min. When
the suspension is illuminated, there is a sudden rise
of the potential of more than 150 mV. up to 410 mV.

In the second curve, 0:2 mgm. manganese as
manganese sulphate is added in the dark to an
analogous suspension, which does not influence the
potential. Illuminating this suspension, the potential
increases much more and even reaches a maximum
of 500 mV. (calculated on the basis of the normal
hydrogen electrode).

This experiment, which is representative for a
series of experiments of the same nature, shows, in
the first place, that the crude chloroplast suspension
has retained its photosensitivity for nearly two hours ;
illumination causes a rapid shift towards a more
oxidized state. After the addition of manganese ions
the potential rises to a much greater height and
reaches 500 mV., which might be indicative of the
formation of a peroxide.

The mean maximum value of a series of ten
different determinations after the addition of
0:1-0-2 mgm. manganese ions as manganese sulphate
to 8 ml. suspension and during illumination was
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