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Distribution of chlorophyll-a and primary productivity in Yantai Sishili Bay
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ABSTRACT In May, August and October 2006 ~2010, thirty integrated surveys of coastal
water environment were carried out in Yantai Sishili Bay (YSB) twice per month. Mornitored i-
tems included water quality, phytoplankton, surface chlorophyll-a and hydrometeorology. The
spacial and temporal distribution of chlorophyll-a and primary productivity in YSB was studied.
The results showed that phytoplankton density, chlorophyll-a concentration and primary pro-
ductivity were generally higher in August; But in 2008, the maximum of phytoplankton density
appeared in October, and in 2009 the maximums of both chlorophyll-a concentration and prima-
ry productivity appeared in May. In October 2008, the phytoplankton density, the highest dur-
ing the survey period, reached 51. 61 X 10* cells/L, and significant differences were found a-

mong all six sampling sites(P<C0. 01); The lowest value (0. 02X 10* cells/L.) appeared in Octo-
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ber 2007. From 2006 to 2009 both chlorophyll-a concentration and primary productivity showed
a growing trend, but in 2010 they decreased to a similar level as 2008. In the last five years,
phytoplankton density, chlorophyll-a concentration and primary productivity were generally
higher in east YSB than in the west. Furthermore, a significant positive correlation was found
between primary productivity and chlorophyll-a concentration (R=0. 921, P<C0.01), and a re-
gression equation was developed. It will offer an option to estimate and assess the primary pro-
ductivity of the coastal waters.

KEY WORDS Sishili Bay Phytoplankton density Chlorophyll a concentration

Primary productivity Correlation

BHRBEDENEENNRETE  EYRBRASHERERIBPEAEREMN. HE&E2FWHHEY
HTHEEHNEEAR WERHHEYAFEN D XRBER KW % 2007, MR ENES TR E
B FTHEXMBAE= I EYRHERAL., BEVRET=HELRBREAPREEEEH EHYEE i
HER-SAE SR H, BRI EBBAVEELWEFERESF 20060, WXL HHRER
WHEEFAR AEOLEUBR.BEAEFREITINSBEFREAS RSN ESDIROMSRBEEEZR ¥KE
(FBI-% 1995,

EEAXFENEREESRE Chla REZHHYEAMHXGE RE 2009 . SMEHITILEE R 2T
WY M REEMPRET PR ER 2001 FLUMERNW(EERSE 1989 RUZEE 1993, MEEH
1993; £ B 1999;F & 2001), 2003~2004 4F, %) #ASF (2005 MIBF R R KR, RN BRIIREFH
EVEHAR EEZBE AFERBME.FANBEEZWEMNENEAE=HETELNRERF. WRE W+
B SR X R R TR IE , MR E AR A 7= 1 K 4 43 A0 AR LR R R 3 DA B, 8 2 () A A 6 R AR 1)
EARERE, AP 4 T 2006~2010 42 5.8,10 AN+ EBHRE a SMREF~ IR STH, AR TH
Sr AR, JEFE T BRI RR, AR AN R a HEEBNRAET RS T - TITH T,

1 RBRAESHESH

1.1 BEGEREGRES

#E DY+ B (37°29' ~37°35" N,121°25'~121°35" E) AR T 6 @ Ay S1~S6 (& 1), W i it 18] 4 &5
F£5.8,10 H L . THL 1K, WK HEEMPWHEYRESHRE. DI T BREOEH AL (GB12763-
200 AW FEME I ML FE ) (GB17378-200D # 47 . FHIE JIRE ELEHM COD 2R B R &% KRB KERE
BB S S Rk .

1.2 #&ME

FHEY RS SN P REBREE R, W E L
BENABBEHTYMMEEMABITHE;TRE a R
Rt EwRm g, FHLAEN 0. 45 um M 4% EEEH
BB G EE K EBET B —20CAKRER. B
REZ210 ml 90 Yo P B 76 ik 1R 8 06 S {4 T 2K BL 14~ 24 h,
3 000~4 000 r/min B.L» 10 min, B L%, B 1
U-2900 %4 2 4] W4 606 BE T #4700 2 , & B #E 664.
647 Fil 630 nm WK ALMERIEE., HEE o 4R (ug/ Al WTERRELL
LY AR % . o= (11. 85E,s — 1. 54Esy — 0. 08Egs0) Fig.1 Survey stations in the Sishili Bay

121.35° E 121.45° 121.55° 121.65°




®2W Z RF . HEN T EEHERR o MRS 21

X10/V R H Eger + Eour « Esso 4 BIL 3 664,647,630 nm ¥ 4 4k B BB % 750 nm F R IGME,V AR E L uE 8K
BEAMAEROQL,

1.3 MREFHHER

WIRAET= SR AMGE a BIE .,

M Cadee(1975) MW AKX H :Cow. =P, » E+ D/2,

L, Cona WHEATEH L LA C b B0 R mg/m® » d, PR B K PRI E Y S E 51, U Cit, 8
H mg/m® + d,E NENXEHEE (m),D HHEREHKE D,

Heh,£2KA m YR P RBEYRBEEE S (PORBEBZKPHEE HEETHE P.=C. - Q,

XF,CCHREHER a T E(mg/m*),Q AR R T (mg/mg « h), HXEEWHEREREHEMR 3
L, FMLEBQRA7(E #HB% 2002),

1.4 HIE\ESH
K SPSS 17. 0 e it #4347 J7 22 50t AR S 20 A A [E1 U 434
2 HROW

2.1 #wKRERIER

YK B AL TE R R 1. 7~5. 4 m, BB {E I BLAE 5 A ;2006 F1 2007 £ 4 10 A £ AfK;2008~2010 4
WE 8 ARk, /KIBAFHMH 8~9 AKE.5 AKIK. 2006 485 A (17.3 °C).2007 4 8 H (27.1 ‘C) 1 2008
410 A (19. 6 CHKBAHE FHMERTRS . BESEFHEBNES B, EREAAKR;S A HBERIHE, HF
PRAF LB K, 2007 4F 8 A E FIME (26. D RFTA A B PR, B 2006 450, HALF 4 L2 FHEE(COD)
¥WHh 8 AETF 10 A ;K ,2009 FEHFAAEHE,8 A (2.25 mg/L)A 10 A (0. 51 meg/L) 431 X i A i A
B 0 B v {1 AR AR AR

2.2 ZHEYEESHIFE

& 2008 4E41, HABE M B Y A W B EWE S ARE (B 2). 2008 F&SEEIAE 10 A, HHIH
AR E & H A BB {E ik 3 51. 61 X10* cells/L, H, FAICEHER 1. 01X 10° cells/LO B B &/ T FA) (P
84 1. 95X 10* cells/L) , B &4 7 Bl £ 5] 8 2 (P<<0.01):10 A L HK 6 S35 8A%, K 487. 2 cells/L, BB 4
S U E N A14045;20094FE8 H , B H Y B B L H1X38. 61 X 10%cells /L. 20074108 , A HEEMK, H
0.02X10* cells/L, 7774 8 & F ¥ E E AT 200r =I5 May 40
55 3% W B AR DL, 2008 4F B 5, 2009 £EWR 2, 2007 4E 1g0f om8A buwst
B BRAZ SRS THBHES,

1601 o SFF4Y
140} Annualaverage

1
w
(=}

: 5
W 2 W
® o= B g
§ac €253
2.3 MEEaHHEE = £ 1200 ek
g,oi 1001 20 g,o 3
2006~2009 4, REEMN @K a FHFHREW  £x * B E
Wm#as (& 3),2010 4(6.13 png/L)EZE Y 2008 = 5wl 10 i ;gf
=
£.(6. 02 pg/LOMI S B K. B 2009 4F 50, 3LAt4F ERE g
BT RE 2 A B EH Y 8 AR ;2000 4, & 0 2006 2007 2008 2009 2010
BEHBAE S A(15.82 pg/L),FH NS FHES 4EAR Year
f8;2007 £ 10 H, MR E a FRERFR PR, B2 PR A SR T B AR R A AR AE
2 0.59 Hg/L;yﬁﬁ% HpU+EENEEaWRE Fig.2 Seasonal and inter-annual variations of

phytoplankton cell numbers



22 oMk B % # B % 33 %

53U EESYEAUHAEL N, BEHERE s SEBSAOMBEEENB AR S FREEHEE.
2.4 ¥MIREFNTHD BRI

2006~2009 4E, M R A= HHEE B W N #E (B 4),2010 4 (733.91 mg/m® « HBFEE 5 2008 4
(724.54 mg/m® « HMHY, X EMHFER a HELBHE B B 2009 F4, HMERHVIREF HEE S A&
F32009 4, B EEEHAES AR R 5 FHERE,ED 3 307. 23 mg/m® « d;2007 4F 10 A &K, K 45.06
mg/m® « d;2006~2010 4&, J0 E B R A= T BAZIERBE THIBHBE

154
W

r 158 May
8H August

| EEER 10H Octomber

—h— 3] Average

6000r 158 May

8H August

r EEEH 10  Octomber
4000k —®— H¥H Dayaverage

13
(=]

5000

15}F
ol 3000

20001

1000}

M4 %-a# & Content of Chl-a (pg/L)

2006 2007 2008 2009 2010

% 4 7 1Primary productivity (mg/m’/d)

0 2006 2007 2008 2009 201
4E {3} Year 2
K3 HBEKaWFEERERDARFE B 4 FRAT= T E B KRR 5 A AR AE

Fig.3 Seasonal and inter-annual variations of Chl-a Fig.4 Seasonal and inter-annual variations

of primary productivity

2.5 HERaSHMREFHNERESH

3 A X P+ B W R BE AT Pearson #RMEHT . REMHRE « TR () EWMPAT N () BIREM K
FRAHREE r=0.859,P<<0. 01 (B 5), FH I B BR R y=173. 682 —123. 6(R=0. 921, P<
0.01,2=126), Pk, BMFIHMFEK a FREAERWRAET N5 LMEME , X N BHEMBE IHEES
PR T M ERER T . TR A E A RIEMEE.

3 itig

WRKPHGEE a W HMEDTEHLE—EBRE LB
TKEARE FX B ARG Z N, R T EEAE
SREWMEERR. £ RE2002) X, g1 KE
REMRE aWEEN 0.54~16.78 mg/m’®, FHHE N
2.88 mg/m®,5.8 #1110 AHZEMNFRKKER. XE5F
MEERE—EER. FHRERER,2006~2010 4,
WTEARBHZE aHERRN0.3~37.0 mg/m’, {AE
SAENVHEHEIET 2.88 mg/m’, HEEZREFH A B
P HEH, RS AMGZENT RS TS MI0 A, JKET
REREKIRE BHESAEFMFREFRETNTHHARIE
RETZH, FHSAMBETRHREVERIE. & BIS WER a FRGWRAET BN LI
Pearson M &M ¥, MR A= H 5B K BHE (r= Fig. 5 Correlation analysis of Chl-a concentration
0.237,P<0.0DEBEFEME; MHSBE a 455 COD and primary productivity

(r=0.371,P<0. 0) MG /KB E (+=0.190,P<0. 05 M E B E T ML B4 . BV A KREE S CODGr=

5000
4500 A4 ¢ o
4000
3500
3000
2500
2000
1500
1000}
500
0

A7 F1 Primary productivity (mg/m’/d)

0 5 10 15 20 25
M43 % -a & Content of Chi-a (pg/L)



5% 2 4 ZF REMENTEBHRE a MWRAT= 1 0950 10 5 1E 23

0.483,P<<0. DM EBFIFME., Eit, BAKBHEZZ N+ EERRAE WX ERF, T COD FMigK
BEEYHIZREDEREENGESENEEN T, BHAEFCOOMER, REZWIHZE «a WKL
FEASHRHEER T,

BiEHIJLE, PEEBEFZ N EARWMA, B EEHE A WEAREE M, X hEEEARE B E
HEmH, ZREHRER . LEEEEHRE TR ZHEYEKWEER, MAFBTHEAMBERR LT REFR
ARCHRHET(E #%E 2009). 2003~2008 4,1+ B Chla SEE FABE . HFENPRELEEF
BIEMX (M % 2009, HETEERHEYHES Chl-a FBFA A2V B MMEAXE (B 2.8 3),Chl-
a HRATREZASORE EFRE BB EEHERENLEFHBEFA RGOS 2008, W+
B WA s AR, R A SO RE T T RRZMEHEE BRENEKFEGRE
W, 8.9 AMMEHATE, AENBEKEFERENBHESAYELEZMBAN T BT, 08 TEKNEFR
REAFBRERE T Y RER,

1998 EBI IR B AK B R AT HFHME R 327 mg/m? « d(E B% 2002), 2003~2004 4F, B M B 4]
R HRAEBAGEREN EE2E—~FEPHEIE, PN 835. 72 mgC/m’® « d, B FKFKRZ , 413k 286. 00,
247. 81 mgC/m’® » d, LB HBAK, B K 102. 27 mgC/m? « d(Fp #WHEE 2005, ABHR K, 2006~2010 4
U+ BT BRI R A TR T R 383~1 481 mg/m® - d, B H FHEIEILE 10 FRTMM KA I ¥ME.FH,
HA B IR BTGB 2009 40 MBEFZ MW BEARERTF>ESS>KE, ARRESITIE S EH 1+
HEARBAEBENEM L BHTREHEZE a SBRSWRAET HN—TEIBFITE, 5 Cadée(1975) M
iRk BRXNFARETERE o« SR WEAE=NHTHE . BLOTRALRE Q. ELENKRE E A
BEED ZFSHHUE, ALKREEBEBEBROREZNRMABERET -MEHFERNITE. RHEES
QOODRACHENE T KILOABHEEHIRES N HETHEREHGR aWEBIR, ANEFR
% B0 B 37 LI B0 HE S Rt , AT VR B4R B a WWRERMEBMIRAET . AMRGERBWRY, HRE a MR
AEEHEREHE, RERNREE BEEENEAE=IMEREREA —EEEER. NAMSE a fBZTRAE
FEhOR—MFE AN BELEAESHRERANTH - L RIE. K . FAURBEQE-NTEESH. F
YRR REZESEENE W, E ARG EAmEA, EELATHFRLRERKRGREa%E
2008), HEL, RARFFAACRBRABENBESER —EWHEIRZE.

2 £ x W

T #2001, BREEZFHEYHEERR. BHOKTHRE, 22 (1):56~61

EO®, FTPK. 2002. BEERHEREAMRET IR, BEAKTHR, 23 (1).23~28

E OB, £&F. 1999, LEREFHEDERLSRAOVLSIE. WHESHE, 30 (5:512~518

THR, MBS 1989, hBEFHIVERELBINTSHE. RBBEE, 7(0).50~54

T, XIFH, BB, 1995, B8 REBMEAE TMEER AT BNITAE. BHEER, 17(3):72~84

R, ok, RER, HeE, % 3%, BWHH. 2005, BMBWRESHRAEEL BESHE, 36(6): 481~486

KT, A%, 1993, MWK A Chl-a M40, BB, 11(3).38~51

ke, HE, BHA, T OH, ETRFR, I AR 2008 BFEFHEKBHRESERN TSN FERVERET SN EA. BEKEHE,
29(4). 22~28

MRS 0T, BRECHT, X 5, BREL, B, 2007. R.OREBHEE XN RFEHEY Chl-a F B EHRERE T, GBEK, 26 (3):342~350

B4, R, BXH, RER. 2004, KILOPMHRE a MWREF K GH. W, 26(3):143~150

WL, EHREF. 1993, %, RGFWHEYESHHRE. BPBEHE, 11(3).52~59

B R, TER. 2009, tEBE LFHEEAWRESNWSRSHMBLBSE. FEBEREER, 39(4 . 604~610

WM, RS, ZEGLEY. 2009. AT EEAMEAPERESHEE a WEREML. BEFREIE, 28(5): 558~561

BEE, A E. 2006, PESEBWREF BB RREMSEL. B3R, 61 QD)1 189~1 200

Cadée, G.C. 1975. Primary production off the Guyana coast. Netherlands Journal of Sea Research, 9(1); 128~143



