PREBA3 90 1-539 (1986) Volume 90

THE ROYAL SOCIETY
OF EDINBURGH

PROCEEDINGS

Section B (Biological Sciences)

ISSN-0308-2113

PUBLISHED BY THE ROYAL SOCIETY OF EDINBURGH
22 GEORGE STREET, EDINBURGH EH2 2PQ

1986

Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

EDITORIAL BOARD

J. HAWTHORN

University of Strathclyde

J. MorTON BoYD F. T. Last
Edinburgh Institute of Terrestrial Ecology,
Bush Estate, Penicuik
J. Cook
Eastern General and Leith Hospitals, J. A. McFADZEAN
Edinburgh May & Baker Ltd,
Dagenham, Essex
A. E. H. EMERY
University of Edinburgh P. S. MAITLAND
Institute of Terrestrial Ecology,
J. C. GouLp Edinburgh
Central Microbiological Laboratory
Western General Hospital, N. F. ROBERTSON
Edinburgh Walkerburn
G. D. HoLMEs J. A. STRONG
Forestry Commission, Edinburgh Edinburgh
R. C. KirRkwoOD K. VICKERMAN
University of Strathclyde University of Glasgow
C. D. WATERSTON A. C. WARDLAW
General Secretary University of Glasgow
Royal Society of Edinburgh
W. DuNCAN

Executive Secretary
Royal Society of Edinburgh

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

PROCEEDINGS

OF THE

ROYAL SOCIETY OF EDINBURGH

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

PROCEEDINGS

OF

THE ROYAL SOCIETY
OF EDINBURGH

Section B (Biological Sciences)

VOL. 90

1986

PUBLISHED BY
THE ROYAL SOCIETY OF EDINBURGH
22 GEORGE STREET
EDINBURGH EH2 2PQ

1986

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

THE ENVIRONMENT OF THE
ESTUARY AND FIRTH OF CLYDE

Edited by

J. A. Allen, P. R. O. Barnett, J. M. Boyd, R. C. Kirkwood,
D. W. Mackay and J. C. Smyth

Proceedings of the Symposium held at Glasgow,
1-2 October, 1985

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

The Marine Environment

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

CONTENTS

Preface xi
The environment of the Estuary and Firth of Clyde—an introduction 1
by J. M. Boyp

The Physical Environment

The geography of the Estuary and Firth of Clyde* 7
by Joy Tivy

The geological and geomorphological setting of the Estuary and the Firth of
Clyde* 25
by W. GRAHAM JARDINE

The climate of the Estuary and Firth of Clyde* 43
by K. SmitH

Fresh water inflows to the Firth of Clyde* 55
by T. POODLE

Clyde Sea hydrography* 67

by A. Epwarps, M. S. Baxter, D. J. ELLETT, J. H. A. Martin, D. T.
MELDRUM and C. R. GRIFFITHS

Water movement and the simulation of storm surges in the Firth of Clyde* 85
by JouN M. Townson and RicHarp H. G. CoLLAR

Effluent disposal and the physical environment 97
by J. C. CURRAN

The hydrography of Irvine Bay and its relation to the Clyde Sea Area 117
by R. E. LEwis

Trace metals in water and suspended particulates—a synopsis 127
by P. W. BaLLs

The Estuarine Environment

Bioturbation, microbial activity and sediment properties in an estuarine
ecosystem* 129
by P. S. Meapows and A. TuraiL

The attached algae of the Clyde and Garnock Estuaries* 143
by MARTIN WiLkINSON, IAN FUuLLER and DAvID RENDALL

Epilithic diatoms of the Clyde Estuary* 151
by R. O. McLean, T. A. K. Gow, J. WEBSTER, A. ARTHUR and D. J.
CURTIS

vil

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

viil Contents

The status of fish populations in the Clyde Estuary* 157
by ANNE R. HENDERsSON and James D. HAMILTON

Recent changes in numbers of waders on the Clyde Estuary, and their
significance for conservation* 171
by RoBerT W. FurnEiss, HECTOR GALBRAITH, IaIN P. GissoN and NEeiL B.
METCALFE

Patterns of association between birds and invertebrates in the Clyde
Estuary* 185
by D. B. A. Tuompson, D. J. Curtis and J. C. SMYTH

The Marine Environment

Seasonal studies on the phytoplankton and primary production in the inner
Firth of Clyde* 203
by A. D. BonNEy

The phytoplankton ecology of the Firth of Clyde sea-lochs Striven and Fyne 223
by P. TerT, R. GowkN, B. GRANTHAM and K. JONEs

Zooplankton investigations in the Firth of Clyde* 239
by J. A. Apams
The ecology of macroalgae in the Firth of Clyde* 255

by TREVOR A. NORTON

Seaweed-associated animal communities in the Firth of Clyde, with special
reference to the population biology of the amphipod Hyale nilssoni
(Rathke) 271
by P. G. MooORE

Long-term changes in some benthic species in the Firth of Clyde, with
particular reference to Tellina tenuis da Costa* 287
by P. R. O. BARNETT and J. WATSON

The biology of harpacticoid copepods in the meiofauna of shallow subtidal
sands 303
by (the late) B. L. S. HArRDY and P. R. O. BARNETT

The benthic fauna of sandy bays, with particular reference to Irvine Bay 317
by A. ELertHERIOU, M. R. RoBERTSON and D. J. MURISON

The benthos of the deeper sediments of the Firth of Clyde, with particular
reference to organic enrichment* 329
by T. H. PEarson, A. D. ANseLL and L. RogB

Mud-burrowing megafauna of the Clyde Sea Area 351
by R. J. A. ATKINSON

Population dynamics of seabirds in the Firth of Clyde* 363
by P. MoNAGHAN and B. ZONFRILLO

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802

Contents X

Trace metals in the common mussel Mytilus edulis (L.) in the Clyde Estuary 377
by BriaN S. MILLER

Resource Status, Utilisation and Conservation

Use of the Clyde Estuary and Firth for the disposal of effluents* 393
by A. J. N. HaiG

The biology and management of herring and other pelagic fish stocks in the

Firth of Clyde* 407
by R. S. BaiLey, D. W. McKay, J. A. MorrisoN and M. WALSH

The demersal fishery in the Clyde Sea Area* 423
by J. R. G. Hisrop

Shellfish fisheries in the Clyde Sea Area* 439
by JAMES Mason and D. 1. FrRASER

Recent changes in the status of some Clyde vertebrates* 451
by J. A. GiBsoN

Conservation of natural resources* 469
by A. J. KERR

Migratory salmonids of the Estuary and Firth of Clyde 479
by Davip W. Mackay and C. Ross DouGHTY

The distribution of plaice eggs and larvae in the Clyde Sea Area 491
by M. G. PoxToN

Clyde Nephrops: biology and fisheries 501
by N. BaiLey, F. G. Howarp and C. J. CHAPMAN

The saltmarshes of the Firth of Clyde 519
by J. P. Doopy

Index 537

(Issued 31 December 1986)

https://doi.org/10.1017/50269727000004802 Published online by Cambridge University Press


https://doi.org/10.1017/S0269727000004802



