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western Atlantic Ocean during the past two decades, 
and his book is another of his contributions on the 
elasmobranchs and related fishes, to which may be 
added his important published researches in such 
invertebrate groups as the Medusai', Siphonophores 
and Ccelenterates. 

The Watson Medal, established in 187f, is awarded 
"from time to time to the person in any country who 
shall make any astronomical discovery or produce 
any astronomical work worthy of special regard as 
contributing to our science", and Dr. Morgan's out
standing contribution to astronomy is his inter
pretation of his transit-circle observations. Since 
1947, after his official retirement as principal 
astronomer of the United States Naval Observatory, 
he has taken part in the construction of an improved 
catalogue of the best-determined stars, a work which 
is under the joint auspices of the Naval Observatory, 
the Watson Scientific Computing Laboratory and the 
Yale University Observatory. Dr. Morgan's dis
cussion of his own observations, as well as of other 
series, has contributed materially to present know
ledge of the fundamental constants of astronomy. 

CARNEGIE INSTITUTION OF 
WASHINGTON 

ANNUAL REPORT FOR 1950-51 

YEAR Book No. 50 of the Carnegie Institution of 
Washington covers the period July 1, 1950-

June 30, 1951*, and consists mainly ?f the usual 
competent administrative reports of the several 
departments, together with auditors' report and a 
bibliography of publications during the year. Once 
again, what lends distinction to the whole is the 
annual report of the president, Dr. Va.nnevar Bush, 
in which Dr. Bush once a.gain ranges over science in 
the United States and selects for comment some 
features which are of interest to the world of science 
as a whole. Looking, for example, once more at the 
function of the voluntary institution in the context 
of the new situation in which, in the United States, 
the National Science Foundation is one factor, and 
commenting on the need to preserve freedom of 
action and initiative, Dr. Bush remarks on the danger 
that, in the effort, by State intervention, to protect 
the unfortunate or underprivileged, may be quenched 
the spark which has so far given the United States a 
higher standard of living than any other part of the 
world enjoys. 

That danger exists in Great Britain also, and Dr. 
Bush's further warning to his countrymen that a 
State devoted to protecting all its citizens from all 
the normal hazards of life may become merely a• 
battleground for highly organized special interests 
should be heeded equally in Britain. The con
sequences of a growing dependence of universities on 
government funds and the trend towards a control 
of research which could become bureaucratic are 
recognized by Dr. Bush, but with no more dismay 
than that with which he witnesses the dwindling 
resources of the Carnegie Institution itself in com
parison with those which the Federal Government 
devotes to research. Such government intervention 
he accepts as inevitable, and respects it as he does 
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the quality of much of the industrial research to 
which he pays tribute. Unperturbed, he insists that 
the voluntary or independent institution has a con
tribution to make out of all proportion to its 
quantitative magnitude by reason of its quality and 
orientation. 

The essential function of such an institution is, in 
Dr. Bush's opinion, to seize the opportunities within 
its range which appear to be neglected but are of 
large potential for enhancing the basic understanding 
of Nature and of man. Particularly is this true of 
the unconventional. The independent institution can 
afford to take risks, even of complete failure, which 
no government institution could without fear of 
repercussions. It can examine a theory which has yet 
to gain acceptance in powerful scientific circles, and 
can search for any new knowledge which it regards 
as basic to man's understanding of himself or his 
environment, or as likely to broaden his conception 
of his place in the universe. 

From the research activities of the year, reviewed 
more fully in the departmental reports, Dr. Bush 
selects for mention first the observations now begin
ning to come from the 200-in. Hale telescope at the 
Mount Wilson and Palomar Observatories. Observa
tions made by Humason with the prime-focus 
spectrograph of the Hale telescope have included 
three nebulre with velocities up to 61,000 km./sec., 
or inore than 20 per cent of the velocity of light. 
When combined with the results of the more precise 
methods of measurement of nebular distance now 
being developed, these new velocities should lead to 
a much more accurate formulation of the distance-
velocity law. Continued studies by H. W. Babcock 
of the general magnetic field of stars has led to the 
discovery of the largest field so far observed-9,000 
gauss in HD 133029. This star has a field fluctuating 
down to 5,000 gauss, and it appears that stars with 
variable spectra are members of a much larger group 
of magnetically variable stars. Variability of spectrum 
is only observed in stars of which the magnetic 
oscillations are of large amplitude with a regular 
period of only a few days, and the magnetic polarity 
of which reverses with .each period. 

New experimental methods developed at the 
Geophysical Laboratory of the Institution have 
accelerated progress in the investigation of hydrous 
silicate systems. The nature and mec11anism of 
processes in the formation of serpentine, granites and 
pegmatites have been demonstrated and unforeseen 
complexities revealed in the composition and forms 
of the feldspars. Advances in the techniques for 
quantitative studies of silicates at high pressures and 
temperatures are giving a clearer picture of geological 
processes within the earth and leading to new methods 
for the study of metamorphic rocks and their rock
forming minerals, as well as providing a clue for 
unravelling some mysteries of magma formation and 
for understanding the strong forces of movement and 
deformation that occur in the crust of the earth. 

In the Department of Terrestrial Magnetism the 
development of a means of approximate estimation 
of the total ionization of the upper region from the 
ionospheric record, replacing the older values of ion 
density, has removed much of the uncertainty as to 
the mechanisms producing the principal ionization in 
the high atmosphere. Simultaneous observations 
using three different sets of ionosphere equipment 
spaced at different distances in triangular or linear 
formation were used for studies of winds and 
turbulence in the very high atmosphere, and large 
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differences in the ionosphere overhead were un
expectedly found for stations only thirty miles apart. 
The biophysics group has studied the pathways and 
intermediate products in the synthesis of nucleic acid 
and protein constituents by supplying the nutrient 
medium with certain tracer-labelled compounds, 
selected as being specific compounds that may be 
formed in intermediate stages of the synthesis. The 
new procedures have been throwing light on the 
physical and chemical mechanisms by which the 
components of a protein are reproduced and on the 
degree of variability in precise constitution which is 
normal, for example, in the successive reproduction 
of a given protein. In particular, the method has 
been used for the study of the utilization of sulphate 
ions by Escherichia coli and the role of carbon dioxide 
in protein synthesis. 

Further experimental work has been undertaken 
in the Department of Plant Biology to determine the 
conditions favouring the higher rates of growth of 
Ohlorella with the view of the possible utilization of 
algre for food and industrial raw materials. Arrange
ments have been made for A. D. Little, Inc., to set 
up and operate a Chlorella pilot plant, while further 
work in the Department has shown that the collection 
of Chlorella by continuous settling and re-use of the 
same growth medium for repeated batches of culture 
is practicable. Measurements · of the fluorescence 
spectra of a red alga have provided evidence of the 
transfer of light energy absorbed by the accessory 
pigment phycoerythrin to chlorophyll and also to 
phycocyanin in the living alga. The time course of 
the development of the precursor of chlorophyll, 
protochlorophyll, has been followed in barley seed
lings grown in the dark, and oxygen is not evolved 
in the photochemical transformation of proto
chlorophyll to chlorophyll. Extensive field investi
gations of the growth of grass hybrids have continued, 
including growth studies of Poa hybrids and species 
under controlled conditions, their climatic tolerances 
and the genetics and evolution of Poa. The pos
sibilities of using the results of experiments in 
controlled greenhouses to evaluate the productivity 
of specific grass strains in different natural climates 
has been further investigated. A preliminary study 
of the tertiary floras of Japan from Hokkaido to 
southern Honshu, with special reference to the dis
tribution of Metasequoia and other members of the 
Arcto-Tertiary flora, has confirmed the hypothesis 
that changes in forest distribution during the past 
sevonty million years have been of the same order 
and in the same direction in both Asia and North 
America. 

The work of the Department of Embryology was 
interrupted by important changes of staff during the 
year ; but although the output of published work 
was lower, progress was made in the investigations 
on the biochemistry and physiology of uterine muscle, 
on the transference of phosphorus across the placenta 
and in renal physiology. The rate of loss of the 
blood substitutes, dextran and polyvinylpyrrolidone, 
from the blood capillaries of organs of the dog was 
being investigated, and also the secretory activity of 
the ciliary body of the eye. 

The Department of Genetics has been actively 
engaged in research pertaining to genes and the 
mechanical basis of heredity, and the report includes 
a full account of Dr. B. McClintock's work on mutable 
loci in maize, which has shown that at any one gene
locus different alterations can occur, each initiating 
a particular kind of phenotypic expression of the 

initial instability. The methods developed in these 
studies will permit study of the mutation process by 
concentrating on the nuclear mechanisms that control 
when, where and how particular factors or genie 
components will be reactive in different cells and 
tissues of an organ. Continued studies of the 
mutagenic action ofmanganous chloride.on Escherichia 
coli indicate that the action depends on the physio
logical state of the bacteria, .which can be readily 
changed by varying the environmental conditions of 
treatment. In studies of the course of digestion of 
plant and animal cells, it has been demonstrated 
conclusively that trypsin in aqueous solution can 
degrade substrate materials of fixed cells. As the 
enzyme attacks specific linkages in the protein 
molecules, nucleic acids are released from their state 
of combination, and the cellular materials become 
capable of swelling like gels when- treated with 
inorganic salts and then water. This swelling in an 
intact cell rather than the dissociation of the protein 
molecules accounts for the disintegration. Methods 
developed in these studies have also shown that 
X-ray treatment of living larvre of Drosophila alters 
the pattern of combination of nucleic acids and 
proteins in their salivary gland cells so that they 
swell less on treatment with trypsin, salts and water. 
Other X-ray studies have shown that the amount of 
crystalline trypsin inactivated varies with the solvent, 
the concentration of the enzyme and the pH of the 
solution, whereas with Escherichia coli the first direct 
genetic evidence has been obtained that the nucleus 
of the bacterial cell is actually a carrier of hereditary 
material. Observations on the production of hetero
zygous phage particles in crosses between mutants of 
the bacteriophage T 2 have indicated that genetic 
doubling is probably a constant feature of bacterio
phage multiplication. 

FOREST POLICY IN UGANDA 
PROTECTORATE 

IN the 1949 forestry report for Uganda Protectorate 
(see Nature, 168, 507 ; 1951) it was stated that 

local governments were being encouraged to take 
over forestry work in areas where .there were sufficient 
forests and that the district forest officer would act 
less and less in his official and trained capacity in 
these forests. It was pointed out that a similar action 
has been taken in other parts of the British Common
wealth-for example, in the Madras Presidency 
during the present century, when forests of the type 
in question were handed over to the care and manage
ment of the village Panchayats (communities). The 
result has been that a very large area of these forests 
has been destroyed by over, and wasteful, . utiliza
tion ; erosion has set in, with a reduction in water 
supplies ; and the Forest Department has now been 
called in and has a difficult and uphill job in some 
areas. Yet thirty years ago these forests were 
under the efficient management of the Department. 

In the forestry report for Uganda, covering the 
year ended December 1950*, the proposed devolution 
of the management of local forest areas is further 
developed. "This policy," says the report,. "is 
resulting in the devolution of 'minor forestry' from 
the Protectorate Government. 'Minor forestry' may 
be defined as the management of the smaller reserves 
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