
JOURNAL OF THE

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM

" _-*--.?£ # i-^—"-*-**T—

THE PLYMOUTH LABORATORY

VOLUME 463 No. 2
{issued June 1966)

CAMBRIDGE
AT THE UNIVERS TY PRESS

1966

JfVice Eighty shillngs net

(U.S.A. $13.50)

Annual Subscription for Volume (of thn e parts); £11 (U.S.A. $35.00)

https://doi.org/10.1017/S0025315400027077 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315400027077


MARINE BIOLOGICAL ASSOCIATION OF
THE UNITED KINGDOM

PATRON

H.R.H. THE PRINCE PHILIP DUKE OF EDINBURGH, F.R.S.

OFFICERS AND COUNCIL

President: Prof. C. F. A. PANTIN, SC.D., D . S C , Dr Univ., F.R.S.

Vict-Presidents
The Earl of IVEAGH, K.G., C.B., C.M.G., F.R.S. P r ° f - Sir JAMES GRAY, Kt., C.B.E., M.C., Sc.D.,
Prof. A. V. HILL, C.H., O.B.E., Sc.D., LL.D., LL.D., F.R.S.

F . R . S . G. M. GRAHAM, C.M.G., O.B.E.
Sir EDWARD J. SALISBURY, Kt., C.B.E., D.Sc., Pr°f- Sir ALISTER C. HARDY, Kt., D.Sc, F.R.S.

LL.D., F.R.S. C. M. YONGE, C.B.E., D.Sc, F.R.S.
Major E. G. CHRISTIE-MILLER Rear Admiral Sir EDMUND G. IRVING, K.B.E., CB.

Honorary Members
Dr H. B. BIGELOW Dr A. C. REDFIELD
E. H. E. HAVELOCK, C.B., C.B.E. Prof. G. THORSON, D.Phil.
Prof. Sir AUSTER C. HARDY, Kt., D.Sc, F.R.S. C. M. YONGE, C.B.E., D.Sc., F.R.S.
Dr A. G. HUNTSMAN Prof. L. A. ZENXEVITCH

COUNCIL

Elected Members
H. A. COLE, D.SC. Rear Admiral Sir EDMUND G. IRVING, K.B.E., CB.
Prof. D. J. CRISP, Ph.D. Prof. E. W. KNIGHT-JONES, Ph.D.
R. I. CURRIE Prof. O. E. LOWENSTBIN, D.Sc., F.R.S.
Prof. G. E. FOGG, Ph.D., F.R.S. C. H. MORTIMER, Dr.phil., D.Sc, F.R.S.
Dr F. C. FRASER, C.B.E., D.Sc, F.R.S. N. TEBBLE
R. S. GLOVER C. M. YONGE, C.B.E., D.Sc, F.R.S.
Prof. A. L. HODGKIN, Sc.D., F.R.S.

Governors
W. C. TAME (Ministry of Agriculture, Fisheries S. SMITH, Ph.D. (Cambridge University)

and Food) EDWARD HINDLE, SC.D., F.R.S. (British
The Worshipful Company of Fishmongers: Association)

The Prime Warden Prof. G. P. WELLS, S C D . , F.R.S. (Zoological
Sir EDWARD CHADWYCK-HEALEY, Bt., M.C. Society)
Col. Sir JOHN G. CAREW POLE, Bt., D.S.O., T.D. Prof. B. KATZ, M.D., Sc.D., F.R.S. (Royal Society)

Prof. Sir ALISTER C. HARDY, Kt., D.Sc, F.R.S. Prof. A. V. HILL, C.H., O.B.E., Sc.D., LL.D., F.R.S.
(Oxford University) (Physiological Society)

Hon. Treasurer: Sir EDWARD CHADWYCK-HEALEY, Bt., M.C, The Mill House,
Hook, Basingstoke, Hants.

Secretary: J. E. SMITH, SC.D., F.R.S., The Laboratory, Citadel Hill, Plymouth, Devon

S C I E N T I F I C STAFF

Director: J. E. SMITH, SC.D., F.I.Biol., F.R.S.
D. P. WILSON, D . S C , F.I.Biol., F.R.P.S. {Zoologist) F. A. J. ARMSTRONG, F.R.I.C. {Chemist)
L. H. N. COOPER, D . S C , F.R.I.C, F.G.S., F.I.Biol., E. D. S. CORNER, M . S C , Ph.D. {Biochemist)

F.R.S. {Chemist) A. J. SOUTHWARD, D . S C , Ph.D. {Zoologist)
G. M. SPOONER, M.B.E., M.A., F.R.E.S. {Zoologist) T. I. SHAW, M.A., Ph.D. {Physiologist)
MARY W. PARKE, D . S C , Ph.D., F.L.S., F.I.Biol. J. V. HOWARTH, B.SC. {Physiologist)

{Botanist) Q. BONE, M.A., D.Phil. {Zoologist)
P. G. CORBIN, B.A. {Zoologist) G. T. BOALCH, B .SC , Ph.D. {Botanist)
J. A. C. NICOL, D.Sc, M.A., D.Phil. {Experimental G. W. BRYAN, B .SC, Ph.D. {Zoologist)

Zoologist) A. G. DAVIES, B .SC , Ph.D. {Special Appointment:
N. A. HOLME, M.A. {Zoologist) Physical Chemist)
G. R. FORSTER, B.Sc {Zoologist)

J. H. WICKSTEAD, B.Sc, Ph.D., Ministry of Overseas Development {Zoologist)
Prof. E. J. DENTON, SC.D., B.A., B.Sc, Ph.D., F.I.Biol., F.R.S. {Physiologist),

Royal Society Research Professor of Bristol University
June 1966

https://doi.org/10.1017/S0025315400027077 Published online by Cambridge University Press

https://doi.org/10.1017/S0025315400027077


The Journal of
General Microbiology

Editors: B. C. J. G. K N I G H T and A. F. B. STANDFAST

Contents of Volume 43, No. 3, June 1966

T. lino and M. Enomoto. Genetical studies of non-flagellate mutants of salmonella.

R. E. Gordon. Some strains in search of a genus—Corynebacterium, Mycobacterium, Nocardia orwhat?

J. H. B. Christian and J. A. Waltho. Water relations of Salmonella oranienburg; stimulation of
respiration by amino acids.

S. Baumberg. A quantitative study of the expression of unselected lactose and proline markers in
Escherichia coli K-12 recombinants and in the parent strains.

A. Sanfilippo, E. Morvillo and M. Ghione. Activity of distamycin A on the induction of adaptive
enzymes in Escherichia coli.

3. M. N. Willers and M. F. Michel. Immunochemistry of the type antigens of Streptococcus faecalis.

C. S. Cox. The survival of Escherichia coli sprayed into air and into nitrogen from distilled water and
from solutions of protecting agents, as a function of relative humidity.

M. Webb. The utilization of magnesium by certain Gram-positive and Gram-negative bacteria.

W. G. Murrell and W. J. Scott. The heat resistance of bacterial spores at various water activities.

A.E.Ritchie, R. F. Keeler and J. H. Bryner. Anatomical features of Vibrio fetus: electron micro-
scopic survey.

R. F. Keeler, A. E. Ritchie, J. H. Bryner and J. Elmore. The preparation and characterization of cell
walls and the preparation of fiagella of Vibrio fetus.

The subscription rate for 1966 is £5 net per volume of 3 parts, single parts 45s. each, plus

postage. Four volumes will be issued each year. Orders should be sent to

CAMBRIDGE UNIVERSITY PRESS
BENTLEY HOUSE, 200 EUSTON ROAD, LONDON, N.W.I
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THE JOURNAL OF ECOLOGY
EDITOR: P. GREIG-SMITH

VOL. 54, No. 1 MARCH 1966

An. A. Fedorqv. The structure of the tropical rain forest and
speciation in the humid tropics.

J . M. A. Swan and R. L. Dix. The phytosociological
structure of upland forest at Candle Lake, Saskatchewan.

Juliet C. Frankland. Succession of fungi on decaying petioles
of Pteridium aquilinum.

A. Carlisle, A. H. F. Brown and E. J. White. Litter fall, leaf
production and the effects of defoliation by Tortrix
viridana in a sessile oak {Quercus petraea) woodland.

A. Carlisle, A. H. F. Brown and E. J. White. The organic
matter and nutrient elements in the precipitation beneath
a sessile oak {Quercus petraea) canopy.

J . F. Tailing. Photosynthetic behaviour in stratified and un-
stratified lake populations of a planktonic diatom.

D. U. U. Okali. A comparative study of the ecologically
related tree species Acer pseudoplatanus and Fraxinus
excelsior. I. The analysis of seedling distribution.

G. F. Peterken and P. J. Newbould. Dry matter production
by Ilex aquifolium L. in the New Forest.

J. L. Harper and R. A. Benton. The behaviour of seeds in
soil. II. The germination of seeds on the surface of a
water supplying substrate.

D. T. Clarkson. Aluminium tolerance in species within the
genus Agrostis.

R. B. Ivimey-Cook and M. C. F. Proctor. The application of
association-analysis to phytosociology.

L. Orloci. Geometric models in ecology. I. The theory and
application of some ordination methods.

M. P. Austin and L. Orloci. Geometric models in ecology.
II. An evaluation of some ordination techniques-

G. A. Yarranton. A plotless method of sampling vegetation.
A. S. Watt, R. M. S. Perrin and R. G. West. Patterned

ground in Breckland: structure and composition.
G. F. Peterken. Mortality of holly (I/ex aquifolium) seedlings

in relation to natural regeneration in the New Forest.
J. F. Hope-Simpson and R. L. Jefferies. Observations

relating to vigour and debility in marram grass {Ammo-
phila arenaria (L.) Link)

Reviews.

Subscription price £9. 9s. per volume of three parts {single parts 70s. each)

BLACKWELL SCIENTIFIC PUBLICATIONS LTD.

5 ALFRED STREET • OXFORD

THE JOURNAL OF ANIMAL ECOLOGY
EDITORS: -O. W. RICHARDS and J. B. CRAGG

VOL. 35, No. 2

B. D. Smith. Effects of parasites and predators on a
natural population of the aphid Acyrthosiphon
spartii (Koch) on broom (Sarothamnus scoparius

J. C. Coulson. The influence of the pair-bond and
age on the breeding biology of the kittiwake gull
Rissa tirdactyla.

M.V.Brian, J. Hibble and A. F. Kelly. The dis-
persion of ant species in a southern English heath.

P. H. Leslie. The intrinsic rate of increase and the
overlap of successive generations in a population
of guillemots (Uria aalge Pont.).

Milan Straskraba, Jiri Cihar, Stanislav Frank and
Vaclav Hruska. Contribution to the problem of
food competition among the sculpin, minnow and
brown-trout.

J U N E 1966

Dennis Chitty and Ellen Phipps. Seasonal changes in
survival in mixed populations of two species of
vole.

C. A. El bourn. The life cycle of Cyclops strenuus
strenuus Fischer in a small pond.

W. B. Banage. Nematode distribution in some
British upland moor soils with a note on nematode
parasitizing fungi.

Eyvor E. Sandison. The effect of salinity fluctuations
on the life cycle of Balanus paltidus stutsburi
Darwin in Lagos Harbour, Nigeria.

Eyvor E. Sandison. The effect of salinity fluctuations
on the life cycle of Gryphaea gasar ((Adanson)
Dautzenberg) in Lagos Harbour, Nigeria.

Reviews.

Subscription price £8 per volume of three parts {single parts 50s. each)

BLACKWELL SCIENTIFIC PUBLICATIONS LTD.

5 ALFRED STREET • OXFORD
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PROCEEDINGS OF THE

MALACOLOGICAL SOCIETY
OF LONDON

Vol. 37, Part 1, April 1966 £1. Ss. net, or $4 U.S.

CONTENTS

B. N. Desai. The biology of Monodonta /ineata (Da Costa).
O. Lusis. Changes induced in the reproductive system of Arion ater rufus L.

by varying environmental conditions.
Uriel Safriel. Recent vermetid formation on the Mediterranean shore of

Israel.
S. P. Dance and F. E. Eames. New molluscs from Recent Hammar Forma-

tion of south-east Iraq.
Robert Burn. The opisthobranchs of a Caulerpan microfauna from Fiji.

Annual Report of the Council 1965-66.

Annual subscription (three parts) 60s. ($10) post free.

BLACKWELL SCIENTIFIC PUBLICATIONS LTD.
5 Alfred St., Oxford

Journal of CELL SCIENCE
Formerly The Quarterly Journal of Microscopical Science

The Journal of Cell Science is devoted to all aspects of the study of cells.
The scope of the journal is wide, and papers dealing with the entire range
of investigations of cell organization, including accounts of advances in
the relevant techniques, will be acceptable. Thus, in addition to studies of
the structure and functions of plant and animal cells and their extra-
cellular products (for example, cell walls, cuticles), papers will be pub-
lished on such topics as cell growth and division, cell movements and
interactions, and cell genetics. Contributions concerned with aspects of
morphogenesis at the cellular and subcellular levels will also be accept-
able. Studies of the organization of micro-organisms will be welcomed,
as will papers dealing with the study of viruses, in so far as they are
relevant to an understanding of cell organization (for example, those
dealing with cell virus interactions). Cytochemical papers will be accept-
able, but histochemical work, in which the emphasis is on the localiza-
tion of substances at the tissue level, will not ordinarily be included.
Occasional review articles will be published.

Subscriptions: £8 per volume of 4 parts, post free; single parts 50s. postage extra.
Copies may be ordered from your bookseller, or direct from the publishers:
CAMBRIDGE UNIVERSITY PRESS
Bentley House, 200 Euston Road, London, N. W. 1
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THE CRABS OF SAGAMI BAY
Collected by His Majesty the Emperor of Japan

Edited by the Biological Laboratories, Imperial Household
Text by Dr Tune Sakai

A unique, carefully documented study by the Emperor of Japan,
whose sixth book, The Crabs of Sagami Bay, presents notes on
approximately 350 species of crabs, including five new species
discovered by His Majesty.
Dr Tune Sakai, Professor of Biology at Yokohama National
University, has assisted His Majesty in the collection of materials,
as well as preparing the text for the present volume.
The 100 colorplates of singular beauty and authenticity add to the
value of this important work. This book is especially recommended
for oceanographers, marine biologists, and scholars of crustaceana,
as well as libraries and private scientific collections. In English, with
abbreviated Japanese text.
7i x 10i in. 556 pages $25.00

EAST-WEST CENTER PRESS
1777 East-West Road Honolulu, Hawaii 96822

Cultural and Technical Interchange through Books

THE JOURNAL OF
EXPERIMENTAL BIOLOGY
Edited by SIR VINCENT WIGGLESWORTH and J. A. RAMSAY

Vol. 44, No. 2 30s. net April 1966
CHAPPLE, WILLIAM D. Sensory modalities and receptive DINGLE, HUGH. Some factors affecting flight activity in

fields in the abdominal nervous system of the hermit individual milkweed bugs (Oncopeltus).
crab, Pagurus granosimanus (Stimpson).

ISHIZAKA, SHOZO. Surface characters of dividing cells. LARIMER, JAMES L. and KENNEDY, DONALD. Visceral
II. Isotropy and uniformity of surface membrane. afferent signals in the crayfish stomatogastric ganglion.

HORRIDGE, G. A. Optokinetic memory in the crab Carcinus. T R E H E R N E ] J E T h e e f f e c t o f o u a b a i n Q n t h e e f f l u x o f

HORRIDGE, G. A. Perception of edges versus areas by the sodium ions in the nerve cords of two insect species
crab Carcinus. (Periplaneta americana and Carausius morosus).

HORRIDGE, G. A. Optokinetic memory in the locust. TTF WILLIS, J. H. and BRUNET, P. C. J. The hormonal control of
HORRIDGE, G. A. Optokinetic responses of the crab colleterial gland secretion.

Carcinus to a single moving light.
HORRIDGE, G. A. Direct response of the crab Carcinus to RIEGEL, J. A. Micropuncture studies of formed-body

the movement of the sun. secretion by the excretory organs of the crayfish, frog
HORRIDGE, G. A. Adaptation and other phenomena in the

optokinetic response of the crab Carcmus. R|EGEL_ J A A n a l y s i s o f f o r m e d b o d i i n u r i n e r e m o v e d

MILL, P. J. and HUGHES, G. M. The nervous control of from the crayfish antennal gland by micropuncture.
ventilation in dragonfly larvae.

HUGHES, G. M. and MILL, P. J. Patterns of ventilation in JONES D. R. Factors affecting the recovery from diving
dragonfly larvae. bradycardia in the frog.

Subscription for 1966, 80s. per volume of 3 parts, 2 volumes a year. Single parts 30s. net
Orders may be placed through your bookseller or direct with the

Cambridge University Press, Bentley House, 200 Euston Road, London, N.W. 1
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Discovery
Reports

The Discovery Reports contain
the results of investigations in the
Antarctic and other waters in the
southern hemisphere undertaken by
the Discovery Committee. Publica-
tion began in 1929 and the series
has now reached Volume XXXIII.
The Reports are published for the
National Institute of Oceanography
by Cambridge University Press and
a detailed prospectus is available.

CAMBRIDGE

UNIVERSITY PRESS

Bentley House, 200 Euston Road,
London, N.W. 1

FULL PARTICULARS OF THE

JOURNALS

PUBLISHED BY THE

CAMBRIDGE

UNIVERSITY PRESS

MAY BE HAD FROM

THE MANAGER

CAMBRIDGE UNIVERSITY PRESS

BENTLEY HOUSE

200 EUSTON ROAD

LONDON, N.W.I

PERGAMON
PUBLICATIONS
for Marine Biologists

Seaweed Fourth Symposium
Edited by Ad. Davy-de-Virville, University of Paris
and J. Feldman, Prof, of Marine Biology, Paris
This symposium, which covered the biology and
ecology of algae, its chemistry and utilization, brought
together scientists and representatives of the seaweed
industry, to co-ordinate scientific studies for the
exploitation of seaweed resources. In addition to
contributions on the general composition, external
conditions and special constituents of seaweed,
subjects of special interest in medicine, micro-
biology, pharmacy, botany-cytology and morphology
are included.
'The editors are to be congratulated on this work
and Pergamon Press on the presentation of the book.'

The Biological Journal
430 pages £5. $15.00

Biology of Suspension Feeding
C. Barker J^rgenson, University of Copenhagen
Mechanisms for extracting on a large scale small
particles suspended in the surrounding water have
been developed by numerous aquatic organisms—
the suspension feeders. The first section of the book
deals with the structure and functions of the feeding
organs in the different suspension feeders; part 2
surveys the potential sources of food for the feeders;
and part 3 discusses the three main habitats: coastal
waters, the euphotic zone of oceanic waters and the
deep sea.
356 pages 80s. $12.50

Deep Sea Research and
Oceanographic Abstracts
Edited by L. Fage, Institutet d'Ocianographie, Paris,
Mary Sears, Woods Hole Oceanographic Institution,
Massachusetts, and Mary Swallow, National
Institution of Oceanography, Surrey
This journal, which was created in 1954 at the
instigation of the Joint Commission on Oceano-
graphy of the International Council of Scientific
Unions, publishes papers on research connected
with the problems of the ocean basin, and the
geological and climatological history of the earth.
Also included are titles of abstracts of papers and
reports published throughout the world and frequent
translations from the Russian journal Okeanologiya.
Published Bimonthly.
Specimen copy and subscription rates available on
request.

Pergamon Press
Headington Hill Hall,
Oxford
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