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A BSTR A C T T he concentration and distribution of C hlorophyll a in surface seaw ater of Chinese G reat

W all Bay and its adjacent w aters，A ntarctica w ere determ ined otlee m onthly，altogether tlⅡee tim es dur·

m g an austral sum m er period from  D ec．1993 to Feb．1994．

  T h e results obtained sh ow ：

  T he concentratton of Chl—a is about 1．29 rag／m 3。ranging from  0．18～6．75 m g／m 3．The concen—

trations are higher inside the Bay than that outside and in A rdely Bay，This situation is consistent w ith

that respect of the w ater tem perature of surface layer in the area surveyed．H ow ever，the tim e for the

occurrences of high and low  values of C hl-·a concentration are not the sam e as those for w ater tem pera—-

lu r e -

    T he results of analysis correlation betw een each of the 4 concentrations of nutrient salts and C hl—a

show  that there is an apparent positive correlation only betw een (N 0 2一N ) and C hl—a in the sea w ater

surveyed．

  It is inferred from  the results obtained that the distribution and changes of Chl—a in the Ba y and its

adjacent w aters are still interfered w ith by other ecological factors including activities of the hot-

erotrophm  m icrobes．

K E Y W O R D S  Chinese G reat W all Ba y in A ntarctica．surface sea w ater in austral sum m er。concentra—

tion and distribution of C h lorophyll—a

1 IN T R O D U C T Io N

  T he m ain cellular organelle for carrying on

photosynthesis by plants is autoplast and the cen—

ter of photosynthesis is Chlorophyll—a(abbr．Chl—a

the sam e below )．

    Since the  m ain plant phytoplankton  in the

sea／ocean accom plishes its prim ary production and

perform s energy transform ation m ainly upon C hl—

a ，the concentration of C h l—a and its content are

closely related to the quantity and species of its

photosynthesis rate．Besides the distribution of the

C hl—a concentration in the sea and environm ental

param eters confirm  each other．The standing crop

or stocking crop of phytoplankton can be found

from  C hi—a．H ence C hl—a becom es an im portant in-

d icator o f m arin e ecosystem s．

    T he C hinese G rent W all Bay and its adjacent

w aters are in sh o re sh allow  w ater b od ies．T h e u n—

derstanding of the situation about the concentra—

tion and distribution of C hl—a in the bay w aters has

aroused people’s attention and som e research re—

sults have been published (W u and Zhu ，1992；L u

and H uang ，1989)．

  T his paper presents a prelim inary analysis of

C h l—a concen tration m onitored during D ecem ber

1993～February 1994，in the surfaca w ater of the

B ay and its adjacent sea area．

2 M A T E R IA L S A N D  M E T H o D S

  Sam ples totaling up to 29 were taken from  the

surface w ater of the C hinese G reat W all B ay re—



4期    陈皓文等：南极长城湾及邻近海区1993／1994年度夏季表水中叶绿素a的浓度及其分布状况    313

spectively from  stations N o．4，5，6，7，8 and 9 (zone

I )，5 sam ples from  sites N o．1，2，3，10 and 11

from  outside the Bay respectively (i．e．zone Ⅱ)，

and three sam ples (i．e．N o．12，13，14) respective—

ly from  zone lit near by the side of A rdely Bay．

Sam ples w ere taken three tim es respectively in D e—

cem ber 1993，January 1994 and February 1994．

  D etails about the sam pling stations，etc．w ere

described in Fig．1 and another paper (Chen et a1．，
1 9 9 8 )．

Fig．1 Sam pling stations for Chlorophyll—a from  surface

  w ater in Chinese G reat W all Bay and its adjacent

    se8 area，A ntarctica。during austral sum m er

    of 1993[1994

    T urner fluorim eter w as used and determ ina—

tion w as m ade according to the m ethods described

in the references(State Technological Superinten—

dency A dm inistration，1991)．M icropore (O．65“)

filters w ere used as filter m em branes，except oth—

erw ise noted．T he standard C hi—a w as purchased

from  Shanghai．

  W hen taking the w ater sam ples for analyzing

Chl—a the data on w ater tem perature，transparency

and nutrient salt concentration w ere m onitored to—

gether w ith the prim ary production and som e rele—

vant m icrobial conditions． S am ples w ere deter

m ined one by one SO as to illustrate the relationship

betw een C hl—a and these param eters．

3 R E S U L T S A N D  D IS C U SSIO N

    T able 1 listin g the C h l a concentrations deter

m ined during D ec．1993 ～ F eb． 1994，it can be

seen th at th e C h l～a con cen tratio n s averag ed 1．29

m g／m 3，the extrem e difference is 6．57 m g／m 3．

T he highest value is 37．50 tim es higher than the

low est one and also higher than that one of P rydz

Bay during 1989～1990，E ast A ntarctica．

T able 1 T ahie of C b l—MI con centration s in sBrface

    w ater of the C hinese G reat B ay and its

    adjacent sea arel，Antarctica

N ote：U nit of C hl-a concentration；rag／m 3I“～”{N o

    determ m ed ；“ ”：U ndetected．

Table 2 Com parison of Chl—a concentration from  surface

w ater in three surveyed zones respectively in the

  C hinese G reat W all B ay and its adjacent

    sea area ．A ntaretiea

N otelU nit ot Chl-a concentratlOn；m g／m 3I“一”j U ndetected．

  T able 2 w aa obtained by dividing these data

into three groups corresponding to the 3 zones in

th e area su rv ey ed．

  T he data in T able 2 show ed that the average

C hl a concentration for zone 1 iS greater than that

for zone Ⅱ (for short。zone I > zone Ⅱ) (for zo ne

Ⅲ。only one datum  available，discussion follow s)．



3 14 冰  川  冻  土 20卷

T his state of regional distribution of the surface

w ater C h l—s con cen tratio n  i．e．the d istrib u tio n in

zone l and l is the corresponding surface w ater

tem perature (丁’)，i．e．w h ere th ere is low er w ater

tem peratu re ．there is also low er C h t—a concentra—

tio n ．

    A  com parison of T able 2 and T able 3 show ed

th at the variation in the C hl—a con centration in the

surface w ater determ ined in each zone w as eonsis—

tent w ith that of the corresponding surface w ater

tem peratures m easured on the sam e date，e．g．，

the data in D ecem ber show ed that for both C hl—a

and T ，zone I > zone I > zone Ⅲ．T he other tw o

determ inations also resulted in the sam e w ay．B ut

the variation in the occurrence tim e for the average

C hl—a concentration and that of w ater tem perature

(7 1) w ere n ot co n sisten t in term s of th e o ccu rren ce

tim e．For exam ple，in zone I ，the descending or-

der of the occurrence date in term s of the m agni—

tude of C hi—a concentration w as F eb．3，1994，

D ee．13，1993，Jan．17。1994，but for that of w ater

tem perature the order w as Jan．17 ，1994，F eb．3，

1994 ，D ec．13，1993．F or C hl—a ，in zone Ⅱ，th e

order w as：D ec．13，1993，F eb．3，1994，Jan．17，

1994，but for that of w ater tem perature，Jan．17，

1994，Feb．3，1994，D ee．13．1993．Looking at the

three zones together，w e can find that：in the

w h ole area investigated the tim e order of the occur—

fence of the dates C hl—a concentration w as：D ec．

13，1993～Feb．3，1994～Jan．17，1994，but for

the w ater tem perature，the order w as Jan．17，

1 994 ，F eb ．3 ，1994 ，D ec．13 ，1993．

T able 3 C om parison of average values of sarface w ater

tem peratare in three surveyed zones respectively

    in the C hinese G reat W all Bay and its

    adjacent sea area·A ntarctica

N ote：U nit of w ater tem perature，℃l“一”：N o determ ined．

  T he analytical result of the correlation be—

tw een Chl—a concentration and w ater tem perature

(in T able 4) show  that m ost of the correlation co—

effieients w ere not significant and m oreover they

w ere m ainly negative．A m ong them ，the negative

one in D ecem ber，1993 w as significant．Besides，

the correlation in F ebruary ，1994 in zone 1 w as

significant but also positive．T his result m ight

suggest the acceleration of the course of Chl—a

degradation to phaeophytin at a certain tem pera—

ture in the shallow  sea area such as this surveyed

area．T ha s it can be seen that the variation pattern

of the relationship betw een w ater tem perature and

C hl—a concentration in the surveyed area is not

fixed at a certain period．T his m ay suggest that the

C hl—a concentration is subjected to the interference

from  other factors to a fairly large extent．It is

possible that if only one m ethod is used to analyze

the relationship betw een the factors and trends for

the change in C hl—a concentration，it is liable to
co m e to a o n e—sid ed ．

Table 4 Com parison correlation coefficient of water

  tem perature and C hl-a content of surface w ater

  In the Chinese G reat W all Bay and Its adjacent

    s帕 area 。A ntarctiea

8‘：：=8 1993—12  1994一01  1994-02 ．。11999934+1一。22

N ote }“一”：Indicate them  w ere not com puted respectively

  N utrient salts，such as am m on ium  salts，ni—

trates，nitrites，phosphates and a ratio，i．e．X N ／P

are the needs of phytoplankton and other organ—

ism s for th eir ex istence and the environm ental indi—

cations． T he  concentration s  of nutrien t  salts

should affect obviously their photosynthesis and

growth．The analytical results of the correlation
betw een C h l—a concentration and concentration of

nutrient salts listed in T able 5 show  that th eir rela—

tionships are not com pletely clear．

    O nly the correlation coefficlent betw een C hl—a

and N 0 2一N  is m ore significant positive．In som e

sites surveyed，a contrary condition occurred be—

tw een C hl—a and nutrient salts，for exam ple，at

station N o．2 (in the D ecem ber)，the C hi—a concen—
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tration w as higher，but the concentration of N H 4一

N  w as low er (T able 1) w hich indicated that the

propagation of phytoplankton consum es nutrim ents

in the specific environm ent．U nder certain condi—

tions，their correlation appeared to be negative，

such as the relationship betw een (C hl—a)～(PO t

P )．In this case，it is possible that bacteria m ight

take part in a m echanism  of the recycling of nutri—
en ts (S m ith ，1992)．

Table S T able of com parison correlation coefficient

  am ong C hl-s concentration and four nutrient

    salts concentrations of surface w ater in

    the Chinese G reat W all Bay and Its

    adjacent sea area，A ntaretlea

  T he results obtained in the paper m ight sug—

gest that there are sufficient nutrients，such as N 。

P etc．in the sea area surveyed and that situation

does not becom e a Lim it to photosynthesis—grow th

and reproduction of the relevant phytoplankton and

autotrophic organism s．

4 C O N C L U S IO N S

    T h e h ighest concentration of C h l—a in su rface

w ater in the area surveyed w as 6．75 m g／m 3 and the

low est one only 0．18 m g／m 3，the range of the re—

spective average concentration of the sites surveyed

w as 0．31～4．30 m g／m 3．T he m ean concentration

for the w hole area investigated w as about 1．99

m g／m  3，slightly higher than that during the sum —

m et of 1988～1989 and low er than that one during

th e su m m er o f 1985 ～ 1986 iu G reat W all B ay ．

A ntarctica ．T he h ighest and low est C h l-a concert-

trations occurred in D ecem ber 1993 in station N o．9

and on January 。1994 in station N o．11．T he distri—

bution of C hl—a has a m ore obvious regionalism ，i．

e．the concentration of C hl—a w ithin G reat W aU

Bay is higher than outside．It is inferred that this

situation m ay be affected by the land environm ent

and m elting snow  entering into the sea，beside its

relation to the supply of nutrients and heterotroph—

ic organism s in the area surveyed．

    T he analytical results of the correlation be—

tw een C h i．．a con cen tratio n an d som e en viro n m en．．

tal—ecological factors indicated that there is not a

fixed pattern of correlation am ong them ，i．e．to a

certain extent there are som e relationships of sup—

plem enting each other as w ell as som e phenom enon

of opposing each other and yet also com plem enting

each other indicating that there occur a variety of

interaction am ong the C hl—a concentration and even

phytoplanktonic distribution against various envi—

ronm ental—ecological factors．
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