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PREFACE

Coastal areas are under increasing pollution pressure as a result of rapidly economic development.
Historically, coastal sediment is considered to be the ultimate sink for many classes of anthropogenic
contaminants, however, recently studies have shown that although environmental regulation has
resulted in a reduction of waste discharged from the terrestrial sources during the last decade, but
the coastal sediment could act as a secondary pollution source, it has the potential to release the
pollutant which could cause adverse impact to the water column, toxicological effects to the marine
organism then transferring through the food web, and ultimately, affect humans. In particular, trace
organic pollutants have long term effects and are of potential threat to human health. However, due
to their chemical complexity, trace levels of present in the environment and difficulty of detection ,
trace organic pollutants have not been studied extensively in most of the China coastal areas.

With the support from the National Natural Science Foundation of China, a collaborate research
project was developed with the colleague from the Research Centre of the Hong Kong University of
Science & Technology. The sediment of Victoria Harbour, Hong Kong which receives substantial
amount of untreated waste and the sediment of the Western Harbour, Xiamen which is under great
environmental stress owing to rapidly development, are studied for making a comparison.. The aims
of the project are to study the sources, distribution characteristic and the dynamic processes of the
contaminated sediment, the effects to the over-lying water and their ecotoxicology, and to provide the
scientific basis for environmental management and coastal engineering. In November and
December of 1993 and in July of 1994, ficld studies were conducted in the Victoria Harbour and
Xiamen Western Harbour, respectively. The sources, distribution and the variation processes of the
contaminated sediment with emphasis on trace organic pollutants were studied; the release of P from
the sediment was studied in a laboratory simulated experiment; the biomarkers were used to trace the
sources and processes; the bacteria, benthic and benthos communities were studied to indicate the
ecotoxicology effects. We had fulfilled the tasks planned and have obtained significant outcome
from the study:

1. The status of organic pollution in sediment of Victoria Harbour and Xiamen Western Harbour was
studied comprehensively for the first time. The sources, distribution characteristic and the fate of
organic pollutants such as non-aromatic hydrocarbon, long-chain alkylbenzenes, polycyclic aromatic
hydrocarbon, organochlorine pesticides and polychlorinated biphenyls were investigated. Our results
indicated that the organic pollutants came from local discharges in both harbours. In comparison,
the concentrations of organochlorine pesticides and polychlorinated biphenyls in sediment of Victoria
Harbour were low, but the non-aromatic hydrocarbon levels present in Victoria Harbour sediment
indicated that there was significant petroleum contamination in the harbour. The concentration of
petroleum hydrocarbon in sediment of Xiamen Western Harbour was relatively low, the high level of
DDTs and the ratio of DDE/DDT indicated that there was a more recent input of DDT in Xiamen
Western Harbour.
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2. The analytical method of biomarkers (fatty acids and sterols) was set up in our laboratory. More
than 120 kinds of fatty acids and 30 kinds of sterols were identified. A fuzzy classification method
was applied to distinguish source indicators of sterols. Some of the fatty acids and sterols could be
used as biomarkers for tracing sources of organic matter, they were used to evaluate the relative
importance of terrigenious versus marine inputs or from phytoplankton versus zooplankton and
microorganisms. Coprostanol was also applied to indicate sewage pollution.

3. Phosphorus speciation and flux at sediment- sea water interface were studied in Xiamen Western
Harbour. A preliminary dynamic box model was developed. The results of our simulation
experiment showed that the upward benthic phosphorus flux was as high as 2.0 mmol/m’® /d. the
benthic flux might be an important source of phosphorus input to the water. The water in Xiamen

Western- Harbour had low concentration of phosphorus and it was suggested that red tide in this.

harbour be closely related with phosphorus. One should emphasize the benthic phosphorus release
when considering the environmental capacity.

4. The alkaline phosphatase activity (APA) was studied for the first time in the sediment of Xiamen
Western Harbour and Victoria Harbour. The results showed that the APA in sediment was closely
related to the degree of water pollution. in sediment and could be regarded as an important index to
indicate the water eutrophication in these two harbours. Our data showed that the APA in sediment of
Victoria Harbour was at least ten times higher than that of Xiamen Western Harbour. This was
consistent with the fact that the sediment in Victoria Harbour was more seriously polluted than in the
Xiamen Western Harbour.

5. The relationship between microorganism ecology, macrobenthos, benthic diatoms and the degree
of sediment/water pollution was also studied. The results indicated that the bacterial biomass,
bacterial production, the structure of benthic community and the abundance of benthic diatoms had
good relationship with the degree of sediment/water pollution. These biological index could be used
as indicators for pollution. The data of benthos also indicated that the pollution in Victoria Harbour
was more serious than that in Xiamen Western Harbour. The common characteristics such as small-
sized benthos, fine grain sediment, high organic carbon content and weak water exchange were found
in the polluted areas of the two harbours.

6. In addition, we have studied the impact of reclamation based on the ecological environment
features of the harbours. It was concluded that reclamation would change the hydrodynamic condition,
reduce the tidal flow, accelerate the siltation of navigation channel and reduce the environmental
assimilative capacity. All the reclamation projects should be based on integrated environmental
impact assessment and the long term accumulated effect carefully considered.

There are 32 papers collected in this book, some papers were already published in the Journals or
presented in the international symposium. During 25-28 June 1996, the Asia-Pacific Conference on
Science and Management of Coastal Environment was held successfully at the Hong Kong
University of Science and Technology. This Conference was organized by the Research Centre of
the Hong Kong University of Science and Technology and we served as a co-organizer, with the
further support from the National Natural Science Foundation of China. The conference has been
an extremely successful event in terms of scientific quality, a total of 231 scientists and scholars from
24 countries and areas attended at the Conference. Twelve papers and one plenary keynote lecture
from this study were presented, the abstracts of the papers were also attached in this book.
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i IN=R%: TIM=RBHFHLR: SS=RETRMH

S EYARES, RAMPLGEKSFIGERM0%, TIEKNLE10%; [ Likis
KEHELRGEM0%™ O, ERTERET L PN TI2AK L 7K (L580%~90
%), HRERAGAL, XBEBETERRETRAGEK.

MERFERSHATERED, ATEHERMNIVAYAHEE, tEAE—ZK
HisBEAWMAESRUBESRYERNTO%ESR, HEFBMNL30% A NEGKER
DNARE, BEESEATHSRYRERNS%~50%, HFHESBL565%, XEHBTWUE. &

2



At EMEBRILA—HRTEERX UURMSE TV XSS5 GG X AEERN
THREMEEMNIS%~37%, HEXTEXHETEMR, BB ELA—HFEREK: PHEAT
15%~17%, AR,

3 SSANTARNTRATELES

HFUH A RS RIx10° i, B HEATHEA RIS Y3 B R K 4475 ek 5
fMESH%: COD21, BOD 1.0, SS.08, %015 H%0.09, E4£E0.0006 mg/ dm’,
KBEREL0x10°4 dm’, BIRERBERE, SEZF AT THRANSRAN. FRAFER
BERRAE, HXEBERENTIY.

HTEZFEBE—MEK, KEXKREDER, SHOEHEL SKEEEEMNS0
%, RARFAENGE, CUPIRMME 12 misit, K&k THBEIT 12 kmERBX TSN
[@527.8h, BOIKAEFHHNL16d. 24h KA EFEALBARKERENS6%. HETR, §
BEIAM ARG RIAE0%~86 % Bt HEREB MK, mEEy. hEMRRL
EBRAEA, EMREBHNAZTIRRIGRAN, SRR EREBINC T4, BRAR
EARIFIAE, KRTRERRES.

4 % F AT EXFRKIIER

WMIFBFBEPD 19915945 A — KWL R (&R, R LEALD, UREGB3097-8214
(KK BARHEY . =28k FRARYEXS 4 % R T i 5 K B HEAT IR

VAR §2.58~9.09 me/dm’, IG{HS5.26 mg/dm’s 1% “HAUFATHE, HIREH20.8%; 1%
ZHRKBAREREIR R N1.7% . BREMNEN308%~114%, H{H67.6%. KIRNERE
FERE, REOXAART & =R, B BRETEI6 mg/dm’ 2 |5, BEmNRE
fRi&30%, BHBN67.6% . NLERBITIRNBERESENBNRER, HWEEE TR
Y. ERERESEENERNBTAXEEIEEYKEA .

BT RIEAFCODIRE, THKKRIRHERSIBODIRN, TTikd#4T HLESEM, #ABOD
&8 %40.28~3.10 mg/dm’, $MH1.04 mg/dm’. B T AETEHHABONONRE S BB G, £
BREAE. _

TNEEE0.17~1.31 mg/dm®, #HH0.47 mg/dm’. R -HKAFRIRRE, BIREHI8Y%, I
ZHIKFARHERRIRE 486% , WME N ZRARHEML ST . KETHE S BB, TH
BPEEMLHIRK, FIHAL70%.

TR 5 80.025~0.159 mg/dm®, 39{80.059 mg/dm’. & KA BT, HIFEHX3%,
=R ERTLS, BEAZRIRENLIME. KRS RO EER.

Ko 88 B 5620-979,5004dm®, H1{E104,6904 dm’. &K FAFRE, HIRE 485.8%,
BIEERL0fE, BAKAZBBRENZEGE, WEBBRERBKELL™E.

ULERKRE, ETMTHRAKFEZRMRENTERSRE,; EREAEEI=LAFTE
#, KEERFEEFRE, FEREHE. 750 UNSIENPH. BODHIHSESBRY



