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Introduction

Ecological process is a core content of modern ecology while marine ecological pro-
cess has become one of the most active pioneer fields in the study of marine ecology.
Study on marine ecological process, including the production process of marine organ-
isms and.the relationships between organisms and environments, is a cross field or com-
bination of disbiplines such as physical oceanography, marine chemistry and biological o-
ceanography, a central link for the comprehensive exploration of marine phenomena,
and, at the same time, a necessary and basic step for maintaining of the sustainable use
of marine biological resources and the protection of marine environments. Therefore, it
is very important in both theory and practice to study marine ecological process for the
purpose of better understaﬁding marine natural features and utilizing marine biological
resources. )

“A Study on Ecological Processes of Nansha Islands Sea Area” is one of the re-
search results of the special project (No. 85-927-03-03) of the program “Multidisci-
plinary Expedition to Nansha Islands”. Through comprehensive analysis on large
amount of materials obtained in situ from many cruises, this monograph was written
and compiled with the joint effort of all personnel in the project group and the support
from Professor Chen Qingchao, general director of the program, and pertinent experts
of other project groups. Spatial distributions of chlorophyll in Nansha Islands and adja-
cent sea areas, and their relations with biogenic matter, dissolved oxygen, temperature,
salinity, thermocline intensity, thickness of upper uniform layer, etc. , are systemati-
cally described and analyzed. It is pionted out that N, P, and thermocline intensity are
the major factors for the formation of chlorophyll-a maximum value in the subsurface
layer, and that the devoid of N in the upper uniform layer is resulted from the massive
comsuption of N by primary producers and the lack of supplement of biogenic matter
from land. The unbalanced status among the concentrations of ammonium (NH}-N),
nitrite (NO;-N) and nitrate (NO; -N) shows that ammonium (NH; -N) is the main
type of compound taken by inorganic nitrogen because of the excreta from secondary
producers and the decomposition of detritus, and that the thin layer of nitrite (NO;z; -N)
in the subsurface is resulted from the nitrification of ammonium. Based on above find-
ings, it is suggested that relatively abundant marine bacteria or other picoplankton exist

in the subsurface layer, a layer with high production. This suggestion provides theoreti-
Vi



cal foundation for the study on the structure of biological productivity and the forming
mechanism of high production in the subsurface layer. Through quantitatively analysis
on larger amount of materials measured in situ, an experience equation for the measure-
ment of chlorophyll content with fluorometry, a vertical distribution model of chloro-
phyll with fluorescent intensity, a multi —unknown—quantity regression equation show-
ing the relation between primary production and environmental factors, and a bio-optical
model, etc. , are formulated with theoretical explanations for the very sea areas. Water
environments are divided into different regionai types according to chlorophyll-a and
physicochemical factors by use of fuzzy cluster method in order to explore the law gov-
erning the spatial -temporal variation of water environmental characteristics. Results of
the division provide important scientific criteria for the zonation of water masses. In gen-
eral, initial expositions on marine biological produtivity and ecological process are car-
ried out while some new understandings and viewpoints are presented in the book.
Therefore, it is my belief that this collection of papers will be helpful for the further
study on marine phenomena, the better utilization of biological resources, and the devel-
opment of marine sciences.

We regret that, however, there may be some mistakes in this collection of papers
because of pressing time and limitation of our knowledge. Please inform us with your

valuable comments.

Huang Liangmin

December §, 1995



B
m}

- BRiEE (D
B E werereeresrenanasenesennnneeessnstessnssensestonsnaeese st et nessnnsnsessnenensnneesss BHE (V)
MV BRERAENGEE a A EMREFHEE oo HRR. BEE (1)
BYBGERRKERENGEE a SAFEMAREFHXR e ERNE, BRR (16)
VBB X X FRAE T RGIE T T e BRAH. BRR. HEE QD
BV B X MR a KB EHEIAE ER oeereeeeeeeenes BRR, ENE (49
F Y62 T IR B D B R I KB IR A ™ T e e WO, BhHEHIE. HER (66)

BIVDEE [ MR ELYE 2 A - YRR BRI ZETIRGT ov v eevvnesssnssasnnesniasennnesannnenas
oo EICER, BB, AR, BhHEK. BRR 83

BAVDBE S — S TR B VR WAL T2 FT I FIEE T GE wevvvveeernsrnnnenensntusessnsnenenennane
e WRRL ENE. BRIEFH. KEMAK (102)

MU TEMEXLENINEESTR 1. LEIALHGFERERALER -
seeeeeeeneenes PRRSSR RN, AR (114)

FIVDEE S MG K 5 B TR BRI B ATER -+ ev e evevemsesernmessetensteente s et e e s
seeeeneesese IRERPN, DERK . FITEML. B R, XER. BRE. EEHW 133
A VD BE i ¥ KRR AE T TR R B9 10 S eeeeeeee HER. FEMm. BREH 143



Contents

Preface «++etsseseressrssenssiaeiiiaiinnenitiininnseissieanesenseienesseesenses. Chen Qingchao (1)
IDtEOAUCHION *+++eesssssesssosnsnnssrannseressnssensansensenersarsnnsnnssessen Huang Liangmin (V)
Distribution of Chlorophyll-a and Primary Productivity of Nansha Islands Sea A-
rea in Winter eseeereesseresnsessianiiensaaasnies Huang Liangmin, Chen Qingchao (12)
Relationships of Chlorophyll-a with Dissolved Oxygen and Other Physicochemical
Factors in the Subsurface Layer of Nansha Islands Sea Area «:--
sesesesessatsnesasiiteiisiniseeanannnieses Wang Hangkui, Huang Liangmin (30)
Studies on Limiting Factors of Primary Production of Nansha Islands Sea Area:-
seeseeessere Chen Shaoyong, Huang Liangmin, Han Wuying (46)
Regional Distribution of Chlorophyll-a and Its Relations Ecological Factors in Wa-
ters of Nansha Islands <+¢+sseseeeeenveceeccaees Huang Liangmin, Wang Hankui (61)
Use Bio-Optical Method to Estimate the Primary Productivity in Nansha Islands
Sea Area secerecsscesenssrenniciness Cao Wenxi, Zhong Qiying, Huang Liangmin (78)
A Study on Bio-Optical Models for Euphotic Layer of Nansha Islands Sea Area ---
-*Cao Wenxi, Yang Yuezhong, Lu Guixin, Zhong Qiying, Huang Liangmin (98)
A Study on Primary Productivity in Some Coral Reef Lagoons of Nansha Islands
seseseeess Huang Liangmin, Wang Hankui, Chen Qingchao, Zhang Jianlin (110)
A Study on Vibrio Ecology in Western Sea Areas of Nansha Islands During Win-
ter Season  ereceecescssesseessceceees Shen Heqin, Zhou Yiping, Cai Cuanghua (128)
Preliminary Study on Chlorophyll Remote Sensing in Na:nsha Islands Sea Area---
Xu Ruisong, Ma Yueliang, He Zaicheng, Zeng Ti, Liu Baoquan, Huang
Liangmin, Tan Luojia «esssseesesssrrsiiermmetiisiininnnrenneernnneesaiienssnennnses (142)
Studies on Primary Productivity and Zooplankton in Nansha Islands Sea Area

Over Last Ten Years - Huang Liangmin, Yin Jiangiang, Chen Qingchao (150)



Bl i3t WYBSERASTIERET (—) 1997 4

BOEDEBEXZFHEE a 9K
MPREFDERE

FRER  BFEH

(PR BB ERT JLBT, S 510301
7 =

LB 1989 4F 12 AN 1993 4F 12 AMIAZEYR, EERITHYREEK (3°22 —12710
N, 107°30' —117°10'E) & FMGE a MARE S HH AR 5K, LEFEE T
LR ANEREY ZERLASHEE . SREDTE. LS, MEMEEE 0— 1. 75mg/m’
Z I, FHH 0. 22mg/m*, BEAHMLERBA KT, XENHEE . SBEMK, SHEEHY
SARELE. EEHR, HERKBEO S LI, 2960 % Wi B & E LA som B, KK
£ 75m J2 (% 20%) . FIYELE 30m 3 100m B BUREE . AR Ak LA 2 X P T Rk
W [ 1 T S P A SR R 7 T PR K 0. P 5 a B 4) 5 1 B K IR
B2, RFRERESEEA L., KFZERMEEF N THH 269meC/ (m* + ), HE.
EEMuR, HEEMHSHSRE a LB ML.

X@iT. EUOBLEX, HgKa MRETH, FHEART

T 10 4E3, MR UB B X MR EMVR A S G TS — RN, HR
LYEHUE. RENE . PEBEREEEN “Lk 37 S5 EMT 1989 5711993
FEFYHGHEBXET T ALEMROGEEHE, FORTHRTE, EEMTZE
REAFHEER a HPRE WS WA, F5F. REFLE, hE—BHTEE
RAEZRESEYRFRMIBLEM, WHRRPFRFEZNEEEEREAMNETH.

1B

1989 48 12 B g9iE A MUK 36 AN ISE, 1993 4F 12 A MAERTKIZ 35 MYy, HE
JEEEITE 3°22' —12°10'N, 107°30' —117°10'E Z[E(E D, 7 “£4 3” S EAEZHEK
;K GCC-2 BA N B KK I ERAK, KESHIH 0, 10, 20, 30, 50, 75, 100, 150,
200m %, A DEN S LA 10m 53 2 RAKEE , KEETEME BRI L 38, 8L A

« B4R B R BE. FEBESNELRETE, ELEE.



0.45um, BEFIRIE (—20CEA) R7F, BEERERFFIEEME (Turnerl0 &
I« AT SR EE Cadée 1975 FEHARMEY, BIZEVEBKTIEREN E , Y
L. HERRSI AR XTI LRSS EENEEE.

108° 110° nz 114 116 118 E
N L] LI T T L
12 L) ] (] “1
[ B ¥ 5 x
x 5] x
o] [} o]
X
10t
gk o
(]
X
-
& X
[«
[o]
0 [
(o]
b Q)miams BB p
& B x 19894
x Bl o 19934
L |- [l I 1

B 1 REESH AL

Fig.1 Sampling locations

2 #iR5vhe

2.1 HEFKasH

82 1989 4E 1 1993 4E A MIRIAE R FER AT RIIR 1, mEAL, LEBEPHEF
S GEE a WNEREELE 0—1. 75mg/m® Z [, TN 0. 22mg/m*, L&, HEH
B E, BAEERSE. RENK, BRKEBRERKTFSMEARESE. EENHEE
.
2.1.1 EHH

K 2 HHEUARENLBBENMNERAFRBRPHHEER «a SEMNEESTAMZL. @



®1 HERMOMBETHDE

Table 1 Chlorophyll contents and primary productivity

N HEHKa (mg/md) WIS B
o FEE i fE T BRERRE (m)J [mgC/ (m? « d)] (m)
# 0.18 0—0. 92 50—75 390 28
-1 0. 20 0—0. 60 75 422 35
2 022 0—1.75 50 269 23

WAL, MR B R R ZMN R a WEEMR,. SELAERRE. HRELE. ZFH
® (20—30m), EAPFERXL 600K Mu1E 50m FM{ER ., FHH 0. 43mg/m’,
BT RAETEER 2 65, ARBIWER 3 FEL . BIEKCH, MibEGE X YR
R, RRE (H 3, £FHE R RRKEZIELEFREKZESN P LK, HiK2 30m
5 75m 2, S H 25 BEER) 13200 18% , FIMAHERR 0. 28mg/m’ . [A] i & BL 5 B
FRFHEE X ERSAAEZAELO, FomusE 110m 2 IRIER, 059 5k
(B 2,3, 5DO MEEPMHFREEHMUZAL, HDO REl{EEFRKZW L5 B
20—30m 2, BTMERRBHZ b, XARSEMESERBER LEEXG, HELN
uh DO By R R EW & A som B (B 3), #sh, DO BRIEHZERE G EME, &
JEAE 110m 2, RBREERFRES TEKENRA, EYCEFHABRE Ll ZH, FI,
EMNmafiKEZEE, 5 EEERENHELEGHAR.
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log chl.a=—0.53540.0138D—2. 04 X 10 *D*4+6. 55 X107 ' D* (1)

log Fo=0.7740.0141D—1. 75X 10 *[*+5. 27X 10 ' D? (2)
S cnta BHRE a FE (mg/m’), Fv BEKIEE: D HIEKEE (m), 478
A HUE A F AR R « MUK TOCEMEER BB BN Z TR 000X 5t %
HE R HERE XA R R0, Ry RS EE M R 58K CENER
AR FEBEZWRERBVRE - EA G EME R AT RE
A HAKE . RERBEEMEPESERY LESSEEESEAEFHXAHRE
1, HERNHTER 7 SCHRE (B8 .
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