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Fig. 1 The diagram of study area and survey station
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Tab.1 The content of chlorophyll a in different months in the
sea field of Rizhao in 2016

USR] M4t Fadrht/ug L AR Fil/pg L
2016421 0.92 0.45~1.45
2016451 1.41 0.85~2.21
2016481 1.75 0.71~2.75
20164F11H 1.13 0.32~1.85
I 1.30 0.58~2.07
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Fig.2 The concentration distribution of chlorophyll a in each season in the sea field of Rizhao in 2016 (ug/L)
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J2 TR 4 G B R Y 3 Ak TR AR AN (DI
AR H BGEEEREBI904: 77 01 (C) Ry 428.22 mg/(md).
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Tab.2 The annual production of phytoplankton in the sea field of Rizhao in 2016
TR T R/km? WA S (LACHH) mg-(m?-d)”™! AR b T VR AR A T B Tt
H R X 1 v 6 000 428.22 93.78 918.51
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Fig.3 The distribution of catch weight and tail number in each season in the sea field of Rizhao in 2016
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Tab.3 The component of fishery resources in the sea field of Rizhao in 2016

20164F2H 20164E5 A 201648 A 20164E11 4
it A
W% N% W% N% W% N% W% N%
2 83.06 40.67 81.18 65.02 48.03 46.50 52.64 42.35
R 10.47 58.92 15.78 3343 38.72 26.31 25.34 52.92
PRES 6.47 0.42 3.05 1.55 13.25 27.19 22.01 5.73
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Tab.4 Dominant species and trophic levels of fishery resources in the sea field of Rizhao in November 2016

GiES W1% IRI TL

a2 RifE I (Syngnathus acus) 6.33 2339 3.51
INLLA RN R AT (Amblychaeturichthys hexanema) 5.92 1036 3.71

/W& ffi (Larimichthys polyactis) 9.06 928 3.69

o BARFEAl(Chaemrichthys stigmatias) 4.72 625 3.46

W (Lophius litulon) 7.94 467 429

INLLKF R R At (Amblychaeturichthys hexanema) 1.98 293 4.25

Sz B i £t (Johnius belangerii) 2.04 235 421

NS fi(Liparis tanakae) 3.44 115 423

LIS (S R ARIF (Metapenaeopsis dalei) 6.72 4478 3.91
MR (Oratosquilla oratoria) 10.12 1368 4.11

J& NUR(Trachypenaeus curvirostris) 241 511 4.06

WEELH Charybdis bimaculata) 235 348 3.39

=M TE (Portunus trituberculatus) 1.48 121 331

P e 51 (Octopus ocellatus) 14.67 1433 3.92
5 W(Loligo japonica) 3.87 844 3.76

£ (Octopus variabilis) 332 228 3.95

TE: WY AR i St LU, IREA SR B ARRS BBV B TLA AR 5 574

TS5 WEHRMEBFEEYMEENBREFTERAEN

Tab.5 The natural production and carrying capacity of marine biology resources in the sea field of Rizhao in 2016

G CFEFRM AT BRI R % EEEEE% R EA R, RGPS E AR, KBTI
2 3.85 4.12 2.06 67.52 17.19 2390.98
LYo 3.92 3.61 1.81 56.44 18.30 1869.46 2120.19 7.07
Py S 3.90 3.75 1.97 71.76 13.24 1871.70
ik — 5.50 2.75 — 10.69 2939.75 2939.75 9.80

BEUE AT HR 00 B R 2 939.75 t0 AR A (2) A
(3), #% AR A48 A B 1 T & 30 kg, THA ) B BT
Tl DU Jaf e S | IR 28 R S JE 2 TR BB A AR AR
NHHR7.07 TN, WEBRIHEAZNANH R 9.80 J1
No i, iR (4) THE B IR A ) BT R
HREE S R 16.87 T N (FE5),

4 i

BFEEY T FEITMEE T B LRSS
TR P <t MR Sk R 2B IR RAT R B R A
FATER R A, ARMEER TR E AT AR W

4.1
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The assessment of carrying capacity of marine biology resources
based on primary productivity method

—A case study of coastal waters of Rizhao
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dao )
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Abstract: The technical bottlenecks of threshold determination and key parameter calibration in carrying capacity

of resources and environment urgently need to be broken through, and then establish a standardized quantitative

evaluation method. In the present study, several key parameters such as primary productivity, phytoplankton organ-

ic carbon content and trophic level were obtained through investigation and experimental analysis. The nutrition dy-

namic model and the Tait coastal energy flow model were used to estimate the total quantities of marine biological

resources. Then, the threshold of carrying capacity of marine biological resources was calculated based on the “re-

source-consumption” model. For example, according to the survey results in 2016, the annual average primary pro-
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ductivity of sea area under Rizhao jurisdiction was 428.22 mg/(m*-d) and the annual production of phytoplankton
was 9.19x10° t. Meanwhile, the average trophic levels of fishes, shrimps and crabs, and cephalopods were 3.85,
3.92 and 3.90, respectively. The annual production of fishery resources (fish, shrimp and crab, and cephalopod) in
the sea area was 38.9 thousand tons calculated by the “nutritional dynamic model”. In addition, the shellfish re-
sources in shallow sea within 10 m depth contour was 55 thousand tons calculated by the Tait coastal energy flow
model. Thus, according to the annual per capita intake of aquatic products of 21 kg, the total carrying capacity of
marine biological resources in Rizhao coastal waters was 1.928 6x10° people. Meanwhile, according to the annual
per capita protein intake of 30 kg, the total carrying capacity of marine biological resources in Rizhao area was cal-
culated to be 1.687x10° people. Taken together, this paper describes a quantitative assessment technique with wide
applicability for carrying capacity of marine biological resources. This will contribute to substantial utilization of
the marine biological resources and establishment of the monitoring and early warning of resources and environ-

ment carrying capacity in a way of overall planning of land and sea.

Key words: carrying capacity of resources; marine biology resources; primary productivity; trophic level; trophic dynamic

model



