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PREFACE

The Pearl River estuary is created by the inflow of freshwater from the largest river sys-
tem in the South China Sea. The Pearl River has a watershed of 230,000 km?. The river water
is extremely turbid covering an area of greater than 8,000 km® during periods of peak dis-
charge. Enriched by the large amount of river-borne nutrients, the Pearl River estuary sup-
ports large populations of marine organisms and contribute significantly to the fisheries in
southern China, Hong Kong and Macau. In recent years, rapid economic development in the
Guangdong province has led to over-exploitation of bioresources in the estuary and excessive
release of wastes into the estuarine and coastal environment. Recognizing the importance of
these problems, a symposium on the Environmental Research in Pear]l River and Coastal Ar-
eas was held at the Chinese University of Hong Kong (CUHK), 5-6 May 1994. The goal of
the symposium was to provide a forum for the environmental scientists in Guangdong and
Hong Kong to exchange information and ideas, identify new areas of studies and explore pos-
sibilities for collaborative research.

The symposium was hosted by the Centre for Environmental Studies and the New Asia
College of CUHK. The Organizing Committee, headed by Dr. Y. Leung, Director of the Cen-
tre, composes of Dr. K. H. Chu, Dr. L.. S. Ho and Dr. C. K. Wong,

Twenty-three papers were presented in the two-day symposium. Twelve papers were
presented by invited scholars from the South China Sea Institute of Oceanology, Chinese A-
cademy of Sciences, the South China Environmental Sciences Institute, National Environ-
mental Protection Agency, the South China Sea Fisheries Resesarch Institute, Chinese A-
cademy of Fisheries Science, and the Environmental Protection Agency of the Guangdong
province. The remaining eleven papers were presented by participants in Hong Kong, includ-
ing those from the Chinese University of Hong Kong, University of Hong Kong, Hong Kong
University of Science and Technology, City Polytechnic of Hong Kong, Baptist College, the
Open Learning Institute, and World Wide Fund for Nature, Hong Kong. The names and ad-
dresses of the speakers are given in the appendix to this book. In addition to those who pre-
sented papers, the symposium was attended by more than thirty environmental scientists
from tertiary institutes, the Environmental Protection Department, and environmental con-
sultant firms in Hong Kong. _

This book contains most of the papers that were presented at the symposium. The ab-
stracts of other papers presented in the symposium are listed in the appendix. The papers en-
compass a wide range of subject matters on environment research in the Pearl River area and
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could be arranged in many different ways. We choose to put papers on the ecology of the
Pearl River area in the first section to emphasize the importance of basic ecological studies.
The first paper examines the relationship between primary productivity and environmental
variables in the mouth of Pearl River. The second paper concerns the complex relationship
between primary production, secondary production and environmental factors. The next two
papers present data on the diversity and ecology of zooplankton in the estuary. The fifth pa-
per reports on the distribution and ecology of ichthyoplankton in the estuary. The last paper
of the section outlines the environmental research at the Mai Po Marshes Nature Reserve in
Hong Kong.

The section on ecology is followed by a second section which consists of four papers on
eutrophication and red tides. In the Pearl River estuary, as in many other areas of the world,
red tides have become more frequent and are posing a real threat to human health. The first
paper examines the relation between eutrophication and phytoplankton dynamics. The second
paper discusses the mechanisms underlying red tide formation. An attempt on the mathemati-
cal modeling of red tides is presented in the third paper. These research efforts aim to the
prediction, thus to provide early warning of red tide occurrences. The last paper in the sec-
tion reports on the analysis of paralytic shellfish toxin in bivalves of the Pearl River estuary.

The third section deals with a variety of environmental pollution problems in the Pearl
River estuary and adjacent coastal areas. The first paper presents data on dissolved oxygen,
chemical oxygen demand, nutrients, petroleum hydrocarbons, heavy metals and other pollu-
tants in the estuary. This is followed by a paper on the heavy metal levels in different marine
organisms in the area. The third paper reports on the presence of the pathogen Yersinia ente-
rocolitica in surplus activated sludge in Hong Kong. In the last paper of the section, the ap-
proach of using benthic diatom deformities for monitoring coastal pollution was examined.

The last section in this volume addresses several important issues in environmental man-
agement in the Pearl River Delta. In the first paper, the mathematical modeling techniques
for the tidal river networks in the Pearl River Delta were presented. In the second paper,
strategies for environmental protection of the area were suggested, based on its geographical
and socio-economic characteristics. The third paper discusses the cooperation between
Guangdong and Hong Kong in the environmental protection in the delta area. The last paper
considers the conceptual and practical issues in environmental management, using South Chi-
na as a case study.

While the papers in the book consider a wide variety of topics, we like to point out that
in most cases more research is needed for definite answers or solutions to emerge. We hope.
that these papers will help to foster productive new research with a view to strive for a har-

monious socio-economic and environmental equilibrium in the Pearl River area giving benefits
2



to all.

Both the Centre for Environmental Studies and the New Asia College of the Chinese
University of Hong Kong contribute staff time and financial support to ensure success of the
symposium. With funds from the Ming Yu Foundation, Prof. P. C. Leung, Head of New Asia
College, initiated the New Asia Academic Seminar Series, of which the present symposium is
the eighth one of the series. Prof. Leung and Dr. Y. Leung, Director of the Centre for Envi-
ronmental Studies allocated funds' not only to organize the symposium but also to publish
these proceedings. The editors also like to express sincere appreciation of the efforts of the
following: Ms. O. L. Leung of the Centre for Environmental Studies for her executive sup-
port in organizing the symposium, Dr. Peter Man and Mrs.'Faith Ho of the New Asia College
for their help during the symposium, and Mr. L. S. Leong for his clerical and technical assis-

tance in the symposium and in preparing these proceedings.

C. K. Wong
K. H. Chu
Q. C. Chen
X. L. Ma

January 1995
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PH 7.53 7.38 7. 61 7.62
E 8 141 94 69 75
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O FEB BRI ST, 1991, RIS 8T /A SRR B i PR 4



2. BB

EKBGE ADZAKETRE a SEEKA MEEEE 2.4—11. 7Tmg/m* Z [, FH K
4. 82mg/m* I A= ST K 118meC/m*. d. ERFERITENTMRXHANRE a 5. 5 &
KF smg/m* BV ABAEENE T —H S BEM, /NF 3mg/m*, RENHGZESEE
0.82—2.13mg/m* Z[A]Z b, FHH 1. 30mg/m* , KM Y THEEa i 27% . ZIHFHO B E
FH 2.2 X 107cells / m* (F 3) . F &1k 8. 6 X 107cells/m® B S EH FE S E A ZHE I TE N
X BRMRAETER T H —H (4 X 10°cells/m® Z245) , G & a B9 50 fi M — B R W sh i £ Y
BARIE T3 K 13, dmg/m’ 140 A 1R R4 57, 42 52 1 14 P 9T IR % 5 FT #at 50mg /m® , {EL7E
EEX TG EUAD EK, HF 3mg/m®; MR E MR L, FHR 13Ind. /m*(F 4).

®3 FREDHESKHE

. . F oK # LI

' LT THIE AR 4k, T R SEHE
S 74 41 73
EARR TR " 0.02—0. 26 0.10 : 2.80—3. 86 3.31
Hyap 0.01-—0. 06 0.03 0.58—0. 84 0.71
B (X 107cells/m™) 4.4--863.5 221.7 260—615 462

x4 BEDMRESHR

) ok # ok #

Byji|

' 25 481 FHE 25 4L TH48
Mo¥ : 21 25
LTS ¥ 1.30—2.73 2. 30 1.00—2. 54 1.88
¥k 0.65—1. 00 0. 90 0.42—1. 00 0. 69
A ¥ (Ind/m*) 5—32 13 4—1273 326
4 & (mg/m?) 3—58 13.4 3—543 137

HKRIAL AR MK a &8 H 3 KBIH M8, 78 0. 95—4. 94mg/m® Z [H (L, TH %
2. 57mg/m’, P 414 5 F KA R, RS GBI TRH & B, BETSESR
TH9H 1 20me/m® IS FHEE 2 SBE 6% A, BIEHEE  SBER, KB EY
KRG 5 FARIAGE , T4 K 124meC/me. d, IR TH % 4. 6 X 107cells /m*,
TSGR E 2 AL EBRIL I B L R i AR ZE ). B A B S
B F F KM ERMHE T 100mg/m’, H & F[35 543mg/m’, FH % 137mg/m’, 47 2% F £ 7K 1]
By 10 £, FLIT U 43 A7 2 ey BB 6] A1 80 5 - 3 400 A i B B A AL 0 BE B A, 7 4—12731Ind. /m®
Z &, F¥ K 326Ind. /m?,

By TN BT MEE KSR A BB R T (B 5) XN S Ak 5 4 S

XM H S A E A ME LI EREYMNE, MERENZ AN ERLE, N EL%
8



B [E A 434 3 AR K SABR I B (B — /i) 4R K a & B (Chl—a,mg/m’, X
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8F (Coilia gray) W) ¥BBRE , Y9 12 B3l RERI9 319 (F 7, Emﬁqﬂﬁ?ﬁﬁmﬁ(ﬁ 15/

UE), o SEAEIERO 45 B K IR UE SRy R B M AL R R .
CE6 RIS B AR E E R

N ‘ HE i B EA
1 L (X 10%cells/m®) : EE:2: 4¢P
93. 6 TR HEEWE Melosita granalata 3.2 A 51.4
’ Bl AR AR AT BE Fragilaria capucina 2.1 L3402
- 88.7 Bk B EER Meloszta granalata: 1205 95,6,
(€451 Pl ﬁﬁ%}f/ﬁ Nitzschia paradoza 0.4 o 31
90.8 . | SAHEN M. granulata 219.0 199.1
88. 10 - %ﬁ Skeletonema costatum - 60. 2 . 68. 3
’ BKIB G Coscinodiscus jonesianus 16. 4 18. 6
HF %% SK. constatum 135. 6 29.3
90. 11 BN EE Cyclotella striata 99. 7 21. 6
KB ¥ Nitz. longissima 32.1 8. 9
[
7 RIKGEAER S EERN%
. . ) /\
B (5 P i {:]
S LS (Ind. /m*) R 4¢7D)
R 41K Brachyura larva 12 44. 4
93.6 B Copepoda 6 22.2
K EBA & Macrura larva 5.5 20. 4
88.7 e R K F Acartiella sinensis 2.7 38.6
C€2::1 o] BRARIFKF Schmackeria forbesi 2 28. 6
90. 8 L8 Coilia grayi 4 30. 8
) FIERIKER A. sinensis 2 15. 4
TR Y tE KK Acatia spinicauda 239 32.5
88. 10 FERKEF A sinensis 145 19.7
BRI B K B Pleurobrachia globosa 91 12.3
FIRB Y 4K ¥ Acartia spinicauda 105 27.9
91.11 FHeRKF A. sinensis 83 22.1
HPBAKE Labidocera euchaeta 72 19.1
I
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MBS EEREREE,25)% 3.31 #10. 71, Bl sh R MR K8 %, 11 AfA 25
Filr, I%ﬁﬁ%ﬁ%ﬂ%%@ﬂ(%(Amrﬂa spinicauda) , qﬂ-ﬁﬁiﬂ(%(Acartzella sinensis) % (¥
RS B BE 20% 0 £, W%’éi#'&fﬂﬁl’—lﬁﬁ%ﬁ?$*ﬂi,¥ﬁﬁﬁﬂﬁ 1.88
1 0.69,
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