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Study on the distribution characteristic of primary productivity and its controlling

factors in Bohai Bay in the early summer
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Abstract; In the early summer of 2016, we investigated the primary productivity ( PP) and productivity index (/) using
the stable isotope "C tracer method, and other environmental parameters, including chlorophyll-a ( Chl a), temperature
(T), salinity (S), and Secchi depths, in order to examine the relationships between PP distribution characteristics and
environmental parameters in Bohai Bay. The results show that there were three obvious water masses with different

temperature and salinity characteristics in our study area, because of the river discharge and cold water mass at the mouth of
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the bay. Chl a concentrations ranged from 1.27 to 20.82 mg/m’, and declined from the surface to the bottom and from the
nearshore to offshore. In the coastal high-T and low-S zone, nutrients from river runoff and relatively higher temperature
supported phytoplankton growth and thus Chl a was found as high as (8.37+2.90) mg/m’ on average, and 27.5% of the
samples with Chl @ concentrations higher than 10 mg/m’were from the surface layer, probably suggesting the possibility of
an algal bloom when the temperature increases as summer progresses. Comparatively, Chl a concentrations in the central
area and mouth of the bay were much lower than those in the coastal zone, probably because of phosphate and temperature
limitations. The PP was estimated to be from 44.79 to 792.73 mg C m> d™', with a mean value of (144.13x137.79) mg C
m~ d”". Controlled by high phytoplankton biomass and sufficient nutrients, PP also exhibited a declining trend from the
coast towards the offshore. Productivity index was estimated to be from 0.79 to 5.90 mg C/(mg Chl a + h) with a mean
value of (3.40+1.33) mg C/(mg Chl a + h). Depth-integrated primary productivity ( 2. PP) of the water column was also
estimated and it ranged from 56.88 to 772.31 mg C m™> d™', with a mean value of (232.26+126.47) mg C m > d™". It was
found that Y, PP, controlled by Chl a in the coastal zone, showed high—value stations off the Haihe River and Huanghua
Drainage River Estuary. Further, in the central area and the mouth of the bay, affected by the transparency (the euphotic

layer was deeper) , X PP showed several high—value stations.

Key Words: Bohai Bay; stable isotopic tracer; chlorophyll-a; primary production
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Fig.3 Scatter diagrams and horizontal distribution of temperature and salinity in the study area
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Fig.5 Horizontal distributions of primary productivity and Productivity index in Bohai Bay
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Fig.6 Horizontal distributions of secchi depths and the Depth-integrated primary productivity of the study area
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B IRIAEY) G A VE RIS R, 76 3 2 B>

LA AR SR G A 7 01 W TR R 5T R I, 32 N 280 2l L U565 5 R 0 A s ) T i VS R AR R
AP A T — AL TR o X i A TR B T L | SiEM TS 4 AR AT 9 AE 7 ) By (535 mg
Cm™>d™) il PR S ST RIS Ak, A2 808 22 DLW IR G — , H R VAN (7] 458
TR ) A= i AR A 77 1 AR A AN RE A 18, AT T X T T 3t — 20 I JR 275 IR A RN 5T

3 g

) S VS 7 Ty R A Y R v A T (AR R R i A S e 2 B = Dk g R R v X e
AR B A A IR AR 0 A K AD AR, T TR T R PRI O E A VE BRI R &R

Chl a SZ{RE EFREE VL BOCIRAAR A2 0 230 B R T UK, 3R 2 SRR A AR, FE3 AR 1 3
U FRERRER Y A SEIA , Chl a & 124 (8.37+2.90) mg/m’ , %2 st 10 mg/m’ KEE (5 27.5%  FE1E1R K
AR AU P SIS WA A 1) 2 K A2 B B TR R FR 1, Chl a 3 o0 (4.85+2.24) mg/m’, 5 KR
B Chl a M (2.99+1.57) mg/m’, SR AR I PERERR SE AR LR 52 B0 3 I IEAH G

http ; //www.ecologica.cn



8 S % 39 &

®2 HETEBEAMNEE a(mg/m’ ) WIREMPREF (mg C m™ 47" ) WARKHE
Table 2 Studies on Chlorophyll-a and primary productivity in various part of Bohai Sea

B, N 4 VA o P BT it
Study area Survey time Season Chlorophyll-a o ;‘:'Sir\ylty r::;:;‘zg References
TS 1982.05 FZ 103 14 Feil 13
Bohai bay 1982.08 eSS 277
1983.05 HE 98
1992-1993 LA 90 4q Exitel1
1997.06 Wi 1.14 154.5 “C T
1998.05 T 3.57 242 MR (Q=3.7) B Al
1998.08 HZ 1.63 329
1998.10 e 2.77 253
2016.06 W 4.96+2.92 348.39+189.70 13C AT
M 1992-1993 AT 535 4 Bt
Laizhou bay 1997.06 Mo 1.6 138 ¢ T
1998.05 BFE 2.75 271 e R (Q=3.7) TR
1998.08 "z 2.21 316
1998.10 #ZE 3.46 235
AR 1992-1993 AAE 9% “e H gl
Liaodong bay 1997.06 Wi 1.15 129 “4C T
1998.05 HF 3.99 464 MR (Q=3.7) T AR
1998.08 CES 3.69 487
1998.10 #ZE 0.93 87
I 1992-1993 LA 186 e HF ]
Center of Bohai sea 1997.06 e 0.71 125.6 4C T

Q, BkIFIALZEL carbon assimilation number

PP SZ R CEFRER DL RO RS AR TR 25 M 0T R e T IR, 3R 2 SRR R, AN A 7 e
44.79—792.73 mg C m™> d™'Z[A] P17 (144.13 £137.79) mg C m™ d™', WL/ 52 Rl A 2, 8 R4 %
P B R, PRI A IR A 7 SRR (((253.34£235.19) mg € m™ A7) 3 i T2 PR £ FR
B R ((133.52+43.55) mg C m™ d™") A28 /K FSE 0 A7 11 i ( (88.67+27.46) mg Cm™> d™'), #)
SLIHHEIE = SR BT ¥ (3.40+1.33) mg C/(mg Chl a - h) , Al S i A 7= 1 2% A

> PP 7F 56.88—772.31 mg C m™> d™' Z [a] , 3F-¥1°h (232.26+£126.47) mg C m> ™", A== Sk, A FF
T VE I S B DR A R RN R 3 R IR R I A 2 A S I B0 RO B B e K R AR 7 T A
IG5 S R TR SR, AR RO B A A, A R IR I A I Y A VE A, A 7 0 ((313.48+£128.55) mg C
m?dt),
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