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Conduct Long-term Observations of Coastal Ecosystems and Lead the Marine
Ecosystem Health Research

Abstract

Based on long-term observation and systematic research of the Jiaozhou Bay Marine Ecosystem
Research Station, Chinese Academy of Sciences, the over-summering strategy of Calanus sinicus was
revealed, and the concept of marine zooplankton functional group was proposed firstly. The long-term
change and mechanism of Jiaozhou Bay ecosystem under the influence of global change were clarified.
The key processes, mechanisms and ecological impacts of the jellyfish disaster were revealed. The
cause, the prediction method, and the systematic prevention and control strategy were proposed for the
green tides of the Yellow Sea. The microplastic characteristics in China coastal seawater and key marine
organisms were revealed. The ecosystem health and carrying capacity assessment system of China
coast has been established. All the above achievements provided a solid theoretical foundation and
scientific support for the ecosystem health, environmental protection, and the sustainable development
of the biological resources of the China coast.
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BY JANE 01U N QINGOAD

B 5 Nature R-FKFA RSk

R HUBL AT FEEE R O b it | LR 2 LA VAR B ) 7K
BRRCE MR TR

JEEPH S i e L b FFERER B, R R R AR %
T (FRIET KRR F R DR s S a0, mh
R EBE R AL R R R T (K B2 R A L T
A B B X R ), FFBCR A BARIER
TYECIOIKAF T S0 I J BRI BT AR
PR 254

4 IBTREBZHNE, FERRSELTUNSH
1 R 3 R

23 KIE 104FMBEST, RG] T & K
SRR PEEALBE, E OB A T B
IR, R EICE TR MRS, A
WP AR E LR D NS (R AR At A 2]
RS AR,

WIS RGEMIE, JUERB TR LS b
58, MBI AT | TR i GRS LL S A LA

® FEAEI 7] 1461



_ hERIFRE I I

WFTETFBe, JTIE T RGERRAMPITETAE (K6)
ris 2 VN R (B ST VR S RS | R (53 0 A
TN B VR 2 ) SR A Y TN 0 7 vk I ke 2 T
T 2017 4FFE BRI AR I AU B 2 PRI, TR
T RGACH) B L BT A, O 2018 4F LS4
GU 2 ISR R T ARSI T T 2R SO

P TR SR LR 1R 50 PN v S ]
BSSUS RN e S 2t | QRN R G AL TR
FH O ST AR AR EREAF R R R R, DL
PRME DR TR 2RI A A B, A R R 30—40 K
I T VA S SR T RS, Ry B TR AR A T | B
B iR R ™Y

AR AT B A g T BGRRT30G0
IIMT L I I b SO S A AR | o O A A
WEE A A I WSS 2R 3 o i P U I e 1Y
P PEAT 57 2 A BE T JRR RO 5T . RIS | S2 5
FIRE IS SR B R B 8, AL VB 3T 57 55 9
(E7) , $EREa@pE “=SEBZ” BRI SR,
BURF S BRI SAS B R SRR T 5

5 BTRKENREEKE XEEFEMERRN
BBRMFE

TR ER IR B SRR T TR R >4 iy e o A0 ] 5K
SRLE AT IR, BN T Sl AR SR AL U A T
RINHEE

(1) BF 7 RE L6 R E KRB H 4
AE o JeBRTIEE IR T 30 R PSRN B AR PP bV i
B RERGs (K8) o BR LARRIZKIRT R
SRH-E oA e P iy T, ST R AR XL
B, BETE ORI 2 AL T A5,

(2) 2ABTT K& REFHEAWEARE
AR AE 5 o A A Ry o VI . RIEIEIR SR
el AT IR, T 2 R SRR N RO R
R, WETHL, KRR BRER, S2ER L TR AER N

1462‘20195-%34%-%12?@

IRVE AR . TR SR IN LT ARR TR
HRY, Kb TR E IR T S W A ) SRR X B
%, BN TR X R A,

(3) BT T HHE19FF & KRN A9 H54E
55 HAMRIF Y 1 ORH LE BT R AR N O R T v A
KAV AR N RORL B 2R 4k B
T T L A O A R R XU o 1 v R AR DG RAR
B FAE Environmental Pollution. Science of the Total
Environment 55 [ BRI 1)

6 FiA TILBESREARRSAHNTHERSA
HT AT A RGBSR X

122°E

121°E

B7 #BIHALY



FRDEESAAKINN 3158 EE S RARENR _

0.50

£
<
B
=
&
*®
ES

T
o
)
@

; a > 0.00
[ ’ L = I I
120°E 120°E 120°E 120°E

31°N 32°N 33°N 34°N 35°N 36°N 37°N 38°N 39°N

31°N 32°N  33°N 34°N 35°N 36°N 37°N 38°N 39°N

S REENARREER (/m®)

C Z B Y " I |
120°E 120°E 120°E 120°E

B8 ik i AR A A A

(a) ERBEHRFHRAHBESH;

KoL R TR S R G SRR R, RGETT
J& T AT A RGN S AR B EAL DT IR B
RV S N SR B A SR A 77 T 2 ) P T Ll R o
R . XSRS

MG ARG A VIR R A A DG 2R BUR
LA, LR SR S R S R GL S Z [A]
KAEMA, Biar 13 ETEEAE S RGUENEEAERESE;
BT SRS | IRIF DIRE S A A K E P S5
FIVRHIE, SER T M A 2ERAE SOR I e . k. A
FIRLER e T HOAR, TR ER E TAR, XTEUA 1
PRUEBER TR, X v R SRR AT AR T ST
AR g ST TR, 58 A P s f R A A
HEZR IR (TR 9) , BhrPo N i B A f HEAR B0
L8NS U A EL T

I AT T A 25 R G AR R VP A 7 Sl A P
PR M) S A 76 S R T S AT T, 4 5l R A R Vi
HRATWFFE L BT, A ] DAl 73 T J5E P 9 s 3=
SR BRI RO AT TR i Y

(b) FHAHURNMBA LT A

IR S RGP AL LAY ZE S B [T RS
JEH¥R (SDG) 7E SDG14 F5 AR M ity i il | 55
a7 i RN SR SR T E T R E DTk, AR GRS R
15T BRAFREGR . SRt

7 4515

KAWL, N P ol i 2 e (K i . R Get
FE. LIRSS IS, T 1) [ G AR A SO
Sl HEE R ERTOR, AR A
GUS A RRET, T E RPN MY, ST —
ZANQUHPERI AR, 3R EL AR S RGeS vl
Frgi e PR AL T B E AR S . I 5 4Rk, UM
BTG, SR T —RIVERBHIH , A4
g SR B, 9737 TR, R E SR
L ERARB RS AT E . BRI S
AR U H SE I H 100 R, 3RAE RKIR 9 I,
RFMFEIEIC 373, HIEHERALH 31 00, HR%
F 10T, TERENANT A T BB o R

® F RN | 1463



_ HERS RN IS

S

HERD

o

36.1°N 36.2°N

36.0°N

WL R GERTFEAEAR AP A S R G IR S 52k
R A RN, D e ss T SR Aom 4 I o
BB S

IKEIRIR
0.65 ; ; ; ; ; ; ;
0.60F 9\ 1
©) VERN
0.55 £ oY
. r / -
Q I/ AN 4 g
0.50 SN 4 ‘ ! Y
. r N
,J N e - i ©
\
045} 4 { A 1
0 @

o.zuéz . 4
0.35 i i " ; ‘ ; i

2007 2008 2009 2010 2011 2012 2013 2014 2015 (%)

E=7/52813
0.60 © : . : : : .
\
o 0
/ \ -~
055+ ¢ \ -7 B .
P o Q
il \ 7 \
re] ‘ g ‘
\
0.5 \ 4 \ =
o--0 A 0
\ 7
\ 7

0451 ®)] 1
0.40 1 I 1 1 L L 1

2007 2008 2009 2010 2011 2012 2013 2014 2015 (£F)

120.4°E

B9 KRTFRMNEAESZRGRKRIN AL T HEF R XA R
iHE A%

(a) M 2007—2015 4 A & 2 Sl Bo a5 KR ER 3190 3%
R TEL (F0 R EA[0,1]: A& H0, #HaHl);
(b) J 7 2007—2015 4 £ &5 2 Seld B RAs £ M R 5L 3F
ER S TEIL (F5 KA A [0,1]: #AKH A0, #HaAl);
() BMBAELS ARG KXBRERIFFELER, FHERIHO
E 1S AE%: A (08—1) . B (0.6—08) . C (04—
0.6) « D (02—04) . E (0—02) , Bp A AT4AX & %M
BRAK S B AFRARIF. CAFRAST. DAEN
PRAE S - I £

12_(‘).1°E 120.2°E 120.3°E

1464‘20195-%34%-%12?@

10

11

12

SE X
TR, T, YUTHE. LELASZEELEARAREBFLASA
Y% 2P BA S R IEF, 2016, 31(12): 1293-1301.
Sun S. Over-summering strategy of Calanus sinicus. GLOBEC
International Newsletter, 2005, 11: 34.
Pu X M, Sun S, Yang B, et al. Life history strategies of
Calanus sinicus in the southern Yellow Sea in summer. Journal
of Plankton Research, 2004, 26(9): 1059-1068.
Zhang G T, Sun S, Yang B. Summer reproduction of the
planktonic copepod Calanus sinicus in the Yellow Sea:
Influences of high surface temperature and cold bottom water.
Journal of Plankton Research, 2007, 29(2): 179-186.
Huo Y Z, Wang S W, Sun S, et al. Feeding and egg production
of the planktonic copepod Calanussinicus in spring and
autumn in the Yellow Sea, China. Journal of Plankton
Research, 2008, 30(6): 723-734.
Sun S, HuoY Z, Yang B. Zooplankton functional groups on the
continental shelf of the yellow sea. Deep-Sea Research Part 11,
2010, 57(11-12): 1006-1016.
Sun S, Adrianov A 'V, Lutaenko K A, et al. Marine biodiversity
and ecosystem dynamics of the Northwest Pacific Ocean.
Beijing: Science Press, 2014.
A, FIRE. BBEASRAANERE R —URNE
F). b B A, 2015.
Sun S, Li Y, Sun X. Changes in the small-jellyfish community
in recent decades in Jiaozhou Bay, China. Chinese Journal of
Oceanology and Limnology, 2012, 30: 507-518.
I, FABER, RAA, F RN B ARG R LB TN RN E
1. H #5378, 2011, 42(5): 632-638.
B, IR, R ER, FORMN B RN ARF AR L
89 KA TAG. 5 E 538, 2011, 42(5): 639-646.
IR, FARME, RORE, F. BN B S B RO AL

% 5138, 2011, 42(5): 625-631.



FRDEESAAKINN 3158 EE S RARENR _

13 FNBR R, FhEN, KA, . BN B vt G Fa R Bk = 8
KA. ## 5#178, 2011, 42(5): 654-661.

14 3, dkokol, 2 ER, . RN Bm B A= BT
# 53778, 2005, 36(6): 481-486.

15 FhBe &, Fhay, RIGE, F. RMNBERLREHEMGK
A FE 5 #E, 2011, 42(5): 662-669.

16 Liang X, Song J, Duan L, et al. Metals in size-fractionated
core sediments of Jiaozhou Bay, China: Records of recent
anthropogenic activities and risk assessments. Marine Pollution
Bulletin, 2018, 127: 198-206.

17 Liang X, Song J, Duan L, et al. Heavy metals in surface
sediments of Jiaozhou Bay, China: Sources and risk assessment
based on fractionation. Marine Pollution Bulletin, 2018, 128:
548-556.

18 Kang X, Song J, Yuan H, et al. Historical trends of
anthropogenic metals in sediments of Jiaozhou Bay over the
last century. Marine Pollution Bulletin, 2018, 135: 176-182.

19 Qu B, Song J, Yuan H, et al. Intensive anthropogenic activities
had affected Daya Bay in South China Sea since the 1980s:
Evidence from heavy metal contaminations. Marine Pollution
Bulletin, 2018, 135: 318-331.

20 Zhang F, Sun S, Jin X S, et al. Associations of large jellyfish
distributions with temperature and salinity in the Yellow Sea
and East China Sea. Hydrobiologia, 2012, 690(1): 81-96.

21 Sun S, Zhang F, Li C L, et al. Initial breeding places,
population development and distribution patterns of the giant
jellytish Nemopilema nomurai (Scyphozoa: Rhizostomeae) in
the Yellow Sea and the East China Sea. Hydrobiologia, 2015,
754: 59-74.

22 Wang Y T, Sun S. Population dynamics of Aurelia sp.1 ephyrae
and medusae in Jiaozhou Bay, China. Hydrobiologia, 2015,
754: 147-155.

23 Wang Y T, Zheng S, Sun S, et al. Effect of temperature and

food type on asexual reproduction in Aurelia sp.1 polyps.
Hydrobiologia, 2015, 754: 169-178.

24 Feng S, Zhang F, Sun S, et al. Effects of duration at low
temperature on the polyps of the scyphozoan Nemopilema
nomurai (Scyphozoa: Rhizostomeae) on asexual reproduction.
Hydrobiologia, 2015, 754: 97-111.

25 Feng S, Zhang G T, Sun S, et al. Effects of temperature regime
and food supply on asexual reproduction in Cyanea nozakii
and Nemopilema nomurai. Hydrobiologia, 2015, 754: 201-
214.

26 Shi Y Q, Sun S, Zhang G T, et al. Distribution pattern of
zooplankton functional groups in the Yellow Sea in June: A
possible cause for geographical separation of giant jellyfish
species. Hydrobiologia, 2015, 754: 43-58.

27 FA=R, Thie, AR, 5. K& R: RS RZ. #iF
53078, 2018, 49(5): 942-949.

28 AR, TA R, BAl&T, & HEHERRABLZHRE L 5
AR —— “EL X R SR BF 53, 2018,
49(5): 942-949.

29 Sun X, Liang J, Zhu M, et al. Microplastics in seawater and
zooplankton from the Yellow Sea. Environmental Pollution,
2018, 242: 585-595.

30 x| &, e E, KAT, F. ABEREBEKTREHIH L
LR, 57, 2018, 49(1): 62-69.

31 Sun X, Liu T, Zhu M, et al. Retention and characteristics of
microplastics in natural zooplankton taxa from the East China
Sea. Science of the Total Environment, 2018, 640: 232-242.

32 Sun X, Li Q, Zhu M, et al. Ingestion of microplastics by
natural zooplankton groups in the northern South China Sea.
Marine Pollution Bulletin, 2017, 115: 217-224.

33 Sun X, Li Q, Shi Y, et al. Characteristics and retention of
microplastics in the digestive tracts of fish from the Yellow

Sea. Environmental Pollution, 2019, 249: 8§78-885.

® FEAE 7| 1465



_ HERS RN IS

Conduct Long-term Observations of Coastal Ecosystems and
Lead the Marine Ecosystem Health Research

SUN Xiaoxia ~ SUN Song
( Jiaozhou Bay Marine Ecosystem Research Station, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China )
Abstract Based on long-term observation and systematic research of the Jiaozhou Bay Marine Ecosystem Research Station, Chinese
Academy of Sciences, the over-summering strategy of Calanus sinicus was revealed, and the concept of marine zooplankton functional
group was proposed firstly. The long-term change and mechanism of Jiaozhou Bay ecosystem under the influence of global change
were clarified. The key processes, mechanisms and ecological impacts of the jellyfish disaster were revealed. The cause, the prediction
method, and the systematic prevention and control strategy were proposed for the green tides of the Yellow Sea. The microplastic char-
acteristics in China coastal seawater and key marine organisms were revealed. The ecosystem health and carrying capacity assessment
system of China coast has been established. All the above achievements provided a solid theoretical foundation and scientific support
for the ecosystem health, environmental protection, and the sustainable development of the biological resources of the China coast.

Keywords  marine ecosystem, long-term observation, marine ecological disaster, ecological risk, health assessment
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