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® B T183F11 B—1985 £ 11 AFNABRRNEETRTRNEREHNT
BEFARAESERERTRR R SREYW, WEXAMREF IR B B R 0.10—
2.82g/(m?-d) Bk, FHREBINFIRE 206g/m* BLEHFEG—10 FINMREESR T
S FEFRE 73.45%, FIFEMRORS E RN AR AREHNER TSR H K Z0.64%,
WRER N S5KE, AAMRBHES S 2B ER, BB RES DREFHELM
BSHERMNRMFABERU.

X@in  wRESN FEED OESER BREAE BNES

BEEMRER HRBEEYEF IR, REEEDHNE—IKT, EERRE
 BEEEFHYRIME R, BITKEEPREAHBERZEENELXSZ R, BNERE—

AN H R RERNE, REEE B, 2 RIFNEES EYFET, A, ALRE
BN R B BT T SRR KR KR MW BRE DR EENEAE /IR, HHE
REA0 B T KB RAE KR AR KR ERERLRESTER T, BEN X —
X B9 A P2 VR LR B R GE R0 43 1T, 4 SEAT BN R BUIL 4R BE R ¥R,
1 BRFE

TEBE N O PR s (B KBRS, 1995), M 1983 45 11 A —1985 4 11 A EL ST
TBAANBEAEALR, RABAMNER (Strickland et al., 1968) HFFR¥%LE
F=H7, 43 B 0,3,6,9m B 0,3,5,7m KELLRK 5—7L, H&£M 52665 HHAMLIEN
335um) EBESKETRRAERNEEDY, BoER 2K, 2 B2 ME
AEHERT, BHSKREY 250ml, REHBAMBEIERKEE, EFR—BRENR
Bl 15 4% B E A AOIE R A, MIBERENELER PO = 1.25 HEMFE™ N,

R M RS KRR 2 By R BKBEQE RIS, 1995), MEEMETE(E
B) WIKRERE 2 BYEFRE KR 1 K, M Autoanalyser 1T HEFEHHFI
AU ¥k R NH,, NO,, NO, FiTLHLBEROIKEE (Strickland et al., 1968), H
HD-2 BB Ik,
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MR SR A P — R - THEGR(1979) RS 2 5354 6km [ LT
I — Kb ERENEHE, REREAERAERAMHERNEYSE (W/m) &
REFEBR(TEMNERESLUKTE, 1978) ITE B AKX KMEHNE [keal/(m?*+d)],
2 47
2.1 IRIEEEA BMNE L/INE R, ERY 423km, SEHKER 6m, B ORKKENA
50m®, BRRBERIH A—2E R, BERN—EAERFKMILEK, KERARE
BiAKPENBASENE(LR=ZEZRDNBERTER. TR FEIRER. K
B4y B 0.56 f1 0.43umol/L, EWAMHBE 1), £FHIK (1985 F 1 ANER. K
Bl KPR R ER R HE 5 5124 0.20 F1 0.27umol/L); B, KFEiE (1984
10 AWANERERNEE 2.55um0l/L), F. KEBTNERNFHIREDBIE 7.64
1 6.75umol /L, EHBRAFETEL,

BB RN & EABSCAHES (K% 380—720m) WEFEHEE
1 411kcal/(m?-d) (1984 F1 1985 FEREE4BI2% 1 374 F1 1 491kcal/(m?+d)), HEE B
16,7, 8 A, iKF] 3303kcal/(m?.d) (1984 £ 7 H4 H), BREALE 1,12 5, RF
387kcal/(m?+d) (1983411 A 3 H),
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Fig. 1 Seasonal variations of phosphate concentration in the sea water of Jiaozhou Bay

BN DK RS AL BT (R 2¢),8 AR (25.0—26.0°C);5 2 AR (1.0—0.7°C) 5
S—8 AKEBILERES LT, 1 1985 EHEIN, ALY b S EEBIZE 32.000
(0700 E N, 19854, | 3%, REMLES IR 24.581 7127.932; 25
SERIER R . JLU , KRBT BN T, 11 A BT R RS BIR 30.279
F130.418,

22 PEAEFEANENEL  EEXOEENRE”RFESE 206(160—250)g/

1) RIBFE%, 1983, B gNETS JuR IR H B % iR MBI LR E R R R E)»1—8,
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(m?ea)it, EXIREF=RBEI% 303(253—353)g/(m?a)Bk (3% 2), 1984 4£5 1985 £y
9 A¥NGEF NHEEMA (FE 2a), BPEAEFF15 B 317 1 2 820mg/(m?d) B, iX
FERMEE T HBEE ., KBRS 19844 6 A, EWRES DI 11375
1 338mg/(m?-d) B, 1985 4 9 ARIE A BIR 2820 F0 3 308mg/(m?-d) ko XFEHHD
B SRR 1984 4 1 A%, BWREF HS IR 99 f1 132mg/(m?d) B, 12 A
Ay BIE 99 F 239mg/(m?ed) B, BEHEG—10 )G ENREFHSHELETR
#) 709%—78% F1 65%—75%,

23 WMEEFHNBESL BREHAG, SHIENEEENRE B ET
3m B, #E. KE, 3m BEMAEFEHEEETRE: 198447 5 4 H 2 SHEEM
3m B OREF B 82 R 129mg/(m®d) B%; 19854 7 F 10 HEY 1 B35 51
R 118 71 182mg/(m’d) B, 3m U TFTHEKERNTNRESHSHEE M MR T
Mo R, KRB MEEEHHIE 0—3m B2,
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Fig. 2 Seasonal variations of primary production (a), assimilation
number (b) and water temperature (c) in Jiaozhou Bay
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P, = 30.07 4 36.76S,(r = 0.52,p < 1%)

P,=146.16 + 0.475,(r = 0.56,p < 1%)
Ay, P, AR LETS) [mg/(m’ed) §1; P YBRREF S [mg/(m?d) Bl;S
A HAERAHESNEE [keal/(m?d)]o W EATR, B, KFERENPRAET NEERK
3m B X ERREZBEEKFEGANKRES KR, ™EXIEIER (Plat et al., 1980),
KEERNBRAE—RUAEREE, Fln 198447 A 4 B, X EEAGRAHEH B
FE34 263W/m?, 2 SIERER 3m BESRMGE S5 BIR 82 F1 129mg/(m’+d) B,
Xn 1985 45 8 J 4 BHAFBHPHN 213W/m?, 1 SIHHREN 3m BHB&LER
7153 A3 186 F1 266mg/(m’-d) B, LFHWAMEHRE, BRAREE KD FEKINE
HIBBIE D R RN, K% B K B B R 5 MR B Bt R, B 6 A& 1 AR
RAEHEEHRERE,

® 1 BRMBOHIELEHSEFRR FHOBXIERE

Tab. 1 Correlation matrix of photosynthetic and environmental parameters in Jiaozhou Bay

X8 HEEKa XAERARARESN
AT ) ZE BEE
(mg/m*)  (mg/m?) | (W/m?) (keal/(m?.d))
EPRE® N 0.56Y 0.52b 0.39% 0.54Y 0.56"
[mg/(m*-d)]
BB E=S 0.56Y 0.50Y 0.34% 0.52Y 0.52b
[mg/(m*-d)]
XafeRmx 0.939 — - 0.71» 0.600
[mg/(mgChl.a-h)]
RI{LEK 0.88% — — 0.68" 0.510
{mg/(mg Chl.a-h)]
EHL#%  (lkmol/L) BRENE  (Kmol/L) RS
73: 7S mnE
. #ZE -4 F. 3 KB (%)
EXIAE S 0.120¢ 0.545 —0.11"* —0.20"¢ 0.31"
{mg/(m?.d)]
PSS 0.16"¢ 0.550 —0.02"¢ —0.09"* 0.227¢
[mg/(m?-d)]
& ve FE 0.475 0.52Y 0.11"° 0.02n0¢ 0.18°°
[mg/(mg Chl.a-h)]
{3 0.61» 0.51" 0.13"¢ —0.06"* 0.22ms
[mg/(mg Chl.a-h)] .

n=25; BEK¥: 1) =99%, 2) =99.9%, 3) =95%, 4) =90%3; ns = not significant,

—RING, ML EERAEREL N 60W/m? i, BHETNESIERARELEIT
JetaRn (Plate et al., 1976; Platt, 1983), 7ENIBIET MGG, FIHEYILESIERE
MNEBRFHFAREE (Platt et al., 1980; Pan et al., 1991), & 1983 4E 11 HF1
1984 £ 3 B, ®AERAEHESNBRE 2W/m?, ZFiHEYXESEEOR HE D B2
1.14% 1 3.43%, H'EAGHEHSEEL T 60W/m?, B 1985 4F 9 A4h, FEHEAH
FHEDN GRS R ESET 1% SR (1983 4 11 —198 54 11 A)M
XN FIHEYN A SR H ERR FAREE% 0.64%,
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3.2 KBEWMREEFHNEE EBER—BRRMABHET, BRENEEER
B9 IR AN R B R W A K, B3 I IR R v B 1 B I S e R A i AV R K, R K R Y
RERSEENRETDRXAE D, WHXAHKEELT 1.0-26.0°C 2, Mg 4R
NEKE (T,c) BERENEMR(E1):

P, = 37.01T + 38.96,(r = 0.56,p < 1%),

P, = 43.70T + 205.75,(r = 0.56,p < 1%),
XeF AERME MBS KEOEXENBE (&1, B 2b), XEERRAEIHKRT
BRAEMBHRE ¢« KE)NTHRGBRKE,1992),
33 EBEREEMAHRROEN MXINERRVENEEKDELRRES &,
ABRANEES NHRHE T GR Do THHKESHAEAERMALREEEX,
RN B EmERLET N, W 1984 4 10 FNEMREE NERER B TEKTOEABHRE
ERAIRERN, ZABNERE. RENEYRES 9 A 11 AXHBNER, &1
KoFP, BTERNEVREEH SNRE HEXESEN TN, \figxT L
PLBERIYE o

%2 BHROHABMBRE~R (s/m°)

Tab. 2 Monthly primary production in Jiaozhou Bay (g/m?)

A ® ET To LTS At LT Xk e i
1983 4 1984 ¢
11 14,26 7.82 11 20.25 12.57
12 15.46 10.85 12 7.42 2.98
1984 4 1985 4
1 4.10 3.07 1 7.25 4.00
2 10.90 4.42 2 5.62 4.05
3 29.30 13.49 3 10.42 6.03
4 15.96 9.34 4 35.70 25.77
5 23.25 10.82 5 42.25 19.38
6 40.14 34.11 6 22.11 15.28
7 32.09 20.71 7 50.46 35.15
8 26.47 18.36 8 40.87 29.80
9 15.90 9.51 9 99.24 84.60
10 24.97 18.57 10 11.53 11.30
11 9.62 5.68
1983 £ 11 f— 1984 4£ 11 f~—
1984 £ 10 B 252.8 161.1 1985 s£ 10 H 353.1 250.9
Froi : L

XHWER 9 AR EFRMAE 75.1g/m® R (K 2), 1984 ERYRMBE L™ HEE
ARERET 8 AREREMAEAERNERS A BBELMERRRR, BRTLEN
wKo 1 SWMTESELHEBX, ZROBREML 2 SH™E, EWL&EFHIR
A2 SH—¥ 11, 2 535 1984 F 9 AWWIRAEF 14 312 231.3 1 436.5mg/(m?d)
1o 1985 &£ 9 ARSRMBE A JIBIHE T REEREE RABEFE 7%, 19854 8 AR
M9 A9, & RSB AEREKEREABRMNEN K RREER G, ¥R TFLHEER
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MHERERMRENIEE S PIMED 25 fn 28 DIT, SO E DG HEY LD RHH
E—FHNESE, ZANYREFRELSFETRN 33.71% (& 2), Ri,LXRIE
ERIHR A =RPFALEAEFRETHEDLETR, SERNEDONZFHED
A= 206g/m? BR(EK 2), HohE¥E (5—10 B)FHE 73.45%,

34 MEFREENEN HEEFINSERETOREFENS D (EHE) A
RLFEZENEET (FAEB). BAPTHEERRERFHEDEYENE R 2 —
(B KRER, 1987a), (HARKERFERNOAMES AR, BHEEYHE B ARE, "
RENMREBNOREF NEEETRERERER,. RENBHEY—RHL T
MEHT, METENBREEDHLTERBUNESE T, BB KIHREERED
REF DN RERF, AEREEERREBENS L™ DR, 1987a),

L ERTR, BWBETFRMEES DNEWARBI MRS S BN, KrhEkh
M- % (Chl.e, mg/m®) AL [PE, mg/(mg Chla.h) BR] BRrERE, HIE
HE (S, keal/m?) FKE (T,c) BREEBENREARE:

P, = 0.1858 + 114.17P 4 157.77Chl.a — 617.83 (r = 0.85, p < 0.1%),
® P, =20.25T + 90.84P + 157.77Chl.a.— 530.20 (r = 0.84, p < 0.1% ),

%3 HASEEEEOMEET L.

Tab. 3 Comparison of primary production values from temperate coastal waters in the world

HiE FH nBEES | EOREER |
A Y [mg/(mg Chl. BF W
(N) a-h) Bl [g/(m?-d) B] (g/m )
BHE 36° | A 3.8 0.1—2.8 206 Ax
(0.34——8.97)
K 41° | B 0.31—2.6 EEF, 1989
Behrfemo | 39° | B 3.8 <0.1—4.2 307 Pennock %, 1986
(1.0-22.7)
UEREE | 370 | EeE 3.9 0.1—3.3 73—365 Flemer, 1970
(1.3—10.3)
nEEs 42° | B4 0.09—2.43 220 Platt &, 1975
BERHE | 42° | BE 4.9 Platt %, 1976
i (0.73—24.8)
i ] 3.7 Ryther £, 1957
2.1-5.7)

BB ORENMRE NS5 S HLTERFEEKR. NBRA OREE AKX
SERMUGE 300 ALKRFTFHFENHESBIATENEHY EEROERFR (RS,
1980), K E M BB LT XA h; 1 SYEZHRBE T ROBORKEWERK, 2 SIHZ%E
M RN ENEKEWER, BRAXFEMEINTHERAR, ARXFEMERELEE—
BRAE 6—10m (FEAIK, 1987b), HE WEAHFRNEMEBENEEE —ERKE, B
MEBERIRET DR R, BHTHBERX [100g/(m*a) ] fLFAREK [300g/
(m®ea) BRIM7KE (Ryther, 1969; BAEL, 1987a); i LEFFEMREMEBESEE
EiBE%E,1992), Wik, RMNBRE R REKFELIE I,
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ANNUAL PRIMARY PRODUCTION IN THE
INLET OF JIAOZHOU BAY, CHINA

Pan Youlian',Guo Yujie, Zeng Chengkui (C. K. Tseng)
(Instizute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

Primary production was determined by oxygen exchange method over a 25 mo-
nth period (November 1983 to November, 1985) at two stations (1:120° 14.60°E,
36° 04.00°N; 2:120° 16,54’E, 36° 04.46’N) in the inlet of Jiaozhou Bay, Qingdao,
China. On a seasonal basis the water column primary production varied significant-
ly from 0.10 to 2.82 g/(m?- d) carbon corresponding with the winter and late su-
mmer. The annual production was 206 g/m? carbon and compares favourably with
those from temperate coastal waters, embayments and -estuaries. More than 73% of
the annual primary production was contributed during the Summer-Fall months (M-
ay—October). The photosynthetic energy efficiency [% of photosynthetic active sol-
ar radiation (PAR) assimilated during photosynthesis, kcal/(m?+ h)] was 0.64% on
the average. The primary production was significantly correlated with the PAR (r
= 056, p <1%, n=125), water temperature (r=0.56, p << 1%, n= 25), chloro-
phyll a concentration (r = 0.52, p< 1%, n=25) and phosphate concentration
(r=1055, p<<1%, n= 25).

Key words Primary production Phytoplankton Photosynthesis Ca-
rbon assimilation number Jiaozhou Bay
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