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There were then 2,091 trainees taking courses in
member countries. During the year there were 221
technical experts in the field compared with 207 in
the previous year, making a total of 1,002 since the
Plan began. The number of experts supplied in
medical and health fields dropped sharply, but the
number of engineering experts increased, and the
number of those in food, agriculture and forestry
and in transport and communications continued to
increase.

Outside the Technical Co-operation Scheme, the
United States, which has already provided, since the
inception of the Plan, almost 4,000 million dollars in
economic and technical assistance to Colombo Plan
countries, continued to provide large-scale technical
assistance. About 1,500 trainees were received in the
United States and 543 trainees undertook instruc-
tional courses with United States assistance in the
Colombo Plan area, while on July 1, 1958, about
2,000 United States technicians were on duty in
Colombo Plan countries. Under the Mutual Security
Programme and the President’s Fund for Asian
Economic Development, 408 million dollars were
made available to Colombo Plan countries during
the year, and finance was provided for a Radio-
isotope Centre in Burma, including arrangements to
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train Burmese in nuclear techniques in the United
States. Laboratory equipment was provided for a
course in nuclear physics at the University of the
Philippines, and scientists from the Philippines and
Thailand are being trained in the United States.

During the year, fewer new Colombo Plan scholar-
ships and training awards were granted, partly
because of the pressure on existing training institu-
tions but partly also because of the marked increase
in the number of long-term awards. The establish-
ment and development of training facilities within
the area accelerated and 20 per cent of the training
awards under the Technical Co-operation Scheme are
now provided within the area. Looking to the future,
the report again stresses the need to ensure that
technical and managerial skills are developed at a
rate sufficient to permit the effective use of capital
and other available resources. The technical ability
of the population must keep pace with the expansion
of development and it is now urged that the less-
developed countries give greater attention to the
development of human skills required for the effective
and appropriate utilization of resources. Finally,
stress is laid both on the value of co-operation and
of the more rapid development of technical training
facilities within the ares.

BEAR ISLAND COD

URING the summer, shoals of cod, consisting
mainly of immature individuals, move into feed-

ing grounds off Bear Island near Spitsbergen. These
concentrations form an important fishery resource,
and for the past ten years, part of the work of the
Fisheries Laboratory, Lowestoft, has been to trace
the migrations that lead to this shoaling behaviour.
In doing this work*, Mr. G. C. Trout has been
greatly helped by discovering that these cod have two
main kinds of otoliths, which he calls split-zone and
opaque-zone types. Both kinds are found in roughly
equal proportions on the more southerly grounds,
but with increasing distance from Bear Island the
two tend to become segregated. This and other
evidence suggested that the shoals advancing on
Bear Island separate into two groups, one moving
north-eastwards in the direction of Hope Island and
the other northwards to Spitsbergen. Tagging
experiments carried out during 1951 and 1952 were
in keeping with this hypothesis and showed that in

By G. C

* The Bear Island Cod: Migrations and Movements. .
Pp. 51,

Trout. Fishery Investigations, Series II, Vol. 21, No. 6.
(London : H.M. Stationery Office, 1957.) 16s.

late autumn the fish returned to winter quarters in
the Bear Island area.

Trout suggests that these facts and others are
consistent with the general idea that the annual
migratory cycle of the Barents Sea cod populations
is closely linked with the movements of the water
masses. During their summer migrations the feeding
cod are partly pelagic in habit (due to daily vertical
migrations in response to light conditions) and may
thus drift northwards in the West Spitsbergen current
or in & branch of the North Atlantic drift. The
return migration in winter is against the current and
takes place along the bottom in the absence of light
(and the lack of daily vertical movement in the fish).
The distribution of the cod is thus seen to be ““. . . the
resultant of interaction of changing behaviour with
the cycle of movement of the water masses in which
the cod are found”.

This would seem to be a useful working hypothesis.
Perhaps it will prove to be partly right, but the fact
that it can be posed at all is a measure of the work
being undertaken by the Fisheries Laboratory at
Lowestoft. N. B. MARSHALL

PROGRESS IN BRITISH FORESTRY

HE thirty-eighth annual report of the Forestry

Commissioners for the year ending September 30,
1957*, reviews both the record of work accomplished
in Britain and the national situation in relation to
policy and programmes adopted by the Government.
The record as a whole must be accepted as quite
satisfactory, with encouraging features indicating
that some at least of long-standing difficulties are
being overcome, even if others, such as that of
acquiring land for afforestation, have definitely held

* Thirty-eighth Annual Report of the Forestry Commissioners for
the year ended 30th September. 1957. Pp. 90+4 plates. (London :
H.M. Stationery Office, 1958.) 5s. 6d. net.

up progress in planting work. Criticism has been made
in the past that not enough was being done to get
the productivity of the privately owned woodlands—
still the greater proportion over the country as a
whole and still far from having recovered from the
onslaught of two world wars—restored and brought,
up to the levels possible with skilled management.
The rate of planting by private owners has nearly
doubled in the past five years and has increased by
as much as 4,500 acres in 1956-57, compensating for
a drop of the same order in the State’s own total.
This increase is significant as revealing a changed
situation which has been widely discussed, both in
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Parliament and among foresters, and one to which
the Zuckerman Report also directed attention.

The national policy since the end of the First
World War has been to build up a stock of standing
timber estimated to be adequate to make Great
Britain independent of imports of wood over an
emergency lasting about five years, and the question
is naturally being asked whether, with the changed
conditions now prevailing, we should still continue
to retain the same target of 5 million acres of pro-
ductive forest. Although it can be demonstrated
that there is still enough suitable land, there are
practical difficulties in acquiring it, and, of course,
afforestation implies a large capital investment at a
time when there are innumerable demands for
capital. Forestry is unquestionably becoming more
attractive to the private investor despite the current
drop in prices, while the Government is also tending
to place the emphasis on the economic and social
benefits of forestry rather than on the earlier strategic
reasons.

An important factor is certainly that more and
more of the new forests in Britain are coming into
production, often large-scale production, and it is
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obvious that the annual output is going to rise
steadily for as many years to come as we have
maintained a large planting programme. Not only
is this giving more and more local employment, but
also one centre after another is seeing new industrial
units open up, or existing ones expanding : in the
year under report, this has happened in Flintshire,
Lancashire, Dumfriesshire and Monmouthshire, and
this is clearly only a beginning. It is noteworthy,
too, that 400 miles of new roads have been completed,
with 313 more under construction, reducing the
inaccessibility to modern amenities that has hitherto
contributed so much to rural depopulation. The
only other feature of this report which can be referred
to here is the attention given to developing the
social aspects of forestry, particularly in connexion
with the national forestry parks, which all record
very significant increases in the numbers of visitors
and for which an excellent series of small guides has
been issued. The special importance of awakening
an interest in forestry among the rising generation is
receiving recognition in the form of the provision of
facilities in the forests for schools and for colleges for
the training of teachers. H. G. CuamprioN

FORMATION OF ABERRANT CELL WALLS AND OF SPORES
BY THE GROWING YEAST PROTOPLAST

By A. A. EDDY* and D. H. WILLIAMSON

Brewing Industry Research Foundation, Nutfield, Surrey

HE so-called protoplasts which have been

isolated by exposing various micro-organisms
to conditions favouring dissolution of the cell wall
may be placed in two main categories depending
on their ability or inability to reform a normal cell
wall on cultivation and thereby to revert directly to
cells of the parent typel. Work in these laboratories

Freshly isolated protoplasts

Fig. 1.

with protoplast-like bodies released from yeast by
the action of gut-juice from Helix pomatia® has now
brought to light the interesting situation that, whereas
they have never been observed directly to revert to
whole cells, they nevertheless are capable of giving
rise to a superficial membrane which, to some extent,
resembles the normal wall of the yeast cell. However,

Fig. 2. Protoplasts suspended for 2 hr. at 25° €. in malt extract
medium (ref. 3) containing 10 per cent (w/v) glucose
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