$41% 101 T pES
2019 4E 10 A

Haiyang Xuebao

2 e Vol. 41 No. 10

October 2019

N, BRI, WREEDY, 55, T ENR A PIRIESE 70 4E[0). MPE2E4R, 2019, 41(10): 81-98, doi:10.3969/1.iss1.0253-4193.2019.10.005

Sun Jun, Cai Lizhe, Chen Jianfang, et al. Progress on marine biological studies in China over the past 70 years[J]. Haiyang Xuebao, 2019,

41(10): 81-98, doi:10.3969/j.issn.0253—4193.2019.10.005

h E G EEMFR 70 £

IET, K, RER, £FEY, TE2F, gx A0, 245/ HES,
X, WEET, BELS, TWS, ke

(1. REEB R ENEFAERREVIF L, Kt 300457; 2. JEH TR BS54 550 R E SRR T IBE L

SEGE, MR T 361102; 3. H AR ISR M Br IR AS R K SAEY BRI 25210 %=, Wil B 310012; 4.

FE K 7= ) 2 T 9 e 2 ¥ 7K P 9 BT Al A AT 38 08 A ol T R4 R R A SRR, ILAR T B 2660715 5. R EIE K% A
ﬁ%‘ﬂ%%é[&% K s Py bk 8 5200 2, Kt 300387; 6. [ SR BT IEFRER =W A2 0T, MR JE ] 361005; 7. LU AR K&

TSR, INAR & 5 266237; 8.t E BBl A5 B 1R 3 8 S R L3 %, ILAR F 5 2660715 9. 1 [Hf
HER 2 W PE A A 2g B, AR 75 5 266003)

WE-HAETESFREERBORY, kR EEFXFR LR ANT E LK, FEY T B
FAREE -, BENFEMENHEERE, MEEH, BFENAREZREENE . FL&F
EMFREBFEDTBNRE TR, AXERTREURFERFEHM XN EZFRLAR, i E
THERFZEBFENTRNRE TR, FELE R TR T RRFALE T 0, T E, FLH LB
o R AR R  RT R O

KB : W £ WA T S R A VR T A A5 0B B e R VT U B A5 B B R AR A

My i N R AR L A KB R AR A A R N LB
hESES: Q17853 XHEFRERG: A
1 5%

o T A A 0 R S A0 R M, T T A LR 2
FAS N4 RIS S B, i 1 R R T 5 22 02
TE SR HRBE A 5845 5T 19 [ 00 A2 4 R Tl B8 A oK
BRI BESE B B . 1980 4R LR, LAIB AT [ Brifg v 2
WSS U LR, XA H0 e o [ T A W A S
AR PTB. 2010 4 LUG, BE A [ 2RI
HRHEE, [ SO R R R R Tk i BB
N, TR AR W) T R RN T B O 2 R A B
Bro ASCHR RS E] F2 42, 0 A [ 70 4F ORI TEA Y

%5 H #3: 2019-09-07; 1&1T H #B: 2019-09-14,

XEHS: 0253-4193(2019)10-0081-18

HIFE B0 e AT g 2L 1RO, L0 51 5, A SR A% 1k B 4
o ] A A O BIE S 4RI A

2 P EAYE RO  B D S B B

Il Jost At ] 70 4T v [V AR WA G 5T AT LIS
Y 25 LA LA B B s £ A 58 A LR R 5 B
B G ARk 0 4 i kb S A F S B B L 20 4
80 A AR 1 38 B Il o = 3AE R4 A T 5 ) R M Y B
PRI 2010 4 J5 PRk & FE B B
21 EEFFEEXMEBHARHBRME (1920-1950 F)
r ] L A U R AR A R R R T A Y

BELWMB: HEARPEIELETH (41876134, 41876171); H [ K AEH 7= W IR 52 JF & P & L W30 H (DY 135-E2-5-03); 2 H K V124 & R

HAZ T H (T2014253),

*EEEE: INE1972—), B, Hilta i A, EENFIRRmYAS

FMG A Y AF5T . E-mail: shaozongze@etio.org.cn
E: A EE A A )R

25T . E-mail: phytoplankton@163.com; A 526 (1964—), B, 322


mailto:phytoplankton@163.com
mailto:shaozongze@tio.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

82

M2 4148

TR )2 R W DG 5T, IS LA LE W43 25 TS B 4
ik &, Z R REGE R TAE. B, 1927 45, th
LR 28 W) R AT 2 18 4 21 2006 R B W i AR )
82, 1934 4%, Hh E Rl 4k A Y5 e (o AR — A R
Yr# RS MR ) 45 6 > B 4 26 B AR W) B 2 R 4
o M 20t 30 AR FF AR, [ 7 LS B sh
5% T 56 Ja W 1L 2R VR 1 )V v sh iR A7 2 ki et
i ] R T VR A M 5 AR R 1935 48 LT Y R
FERFE USSR 2 20 T I O3 23, %003 23 W v e i B
HAEST, TR R sl 2 U B S
TARZHET, 1937 4R 25 d o7 1 b B e 7 1) Vi v 2
W52 T —— 5 S g AR W 5 0, L5 S5 il T
TEITRF=WE AR E . AT %
FEVGIGVEAE Y LI % . JF R T 3 40 1V AR W R
s JEA AR . I RNK T O T SRR A 2 R A
WESE, J 1 T H S AP RO & T e kP
22 EEREEBEFRAEIE (1950-1990 £)

HE G, FERKEER MR BT, P e T E A
VIR 5T BT RS 350 1950 4E 8 H, v [ Rl 4 Be 1
HRB L KAEEYHRFTEBEEYHRE, T
1959 4% 1 H 9 & Sk v BV RE 2 B i AR X T . 1952
SR, AL IR K2R R . 1959 4F 3 H, #ar 1l R
FE2EBE . S, BiZe g T — g R 2E o s i
1964 4E 8 T H KGR . #1983 4F, i [E Rl
Bi . EZRIGHER BE . D =58, A, R4
b A O i | R < N VI = = & - VAR o o L2
FERMIF A A ALK 100 24~ Rl 5 3 2L 1 PR LA 1) 2
S, PR T — RGN A A Ko R A
i L EE IR VELE S AT (19571958 4F), &
[ VE 25 A Y (1958-1960 4F), M h K. AR JLEB
ZEA AT (19741985 4F), 4= [R5 7 FVEE Uk 08 U 2%
A (19801985 4F), 4 E W5 WIRLE G A&
(1989-1993 4F), V> RE & S I AR g X 25745 B2
2 (1988 4FE 2 “ILT),

VL b — RGN AR 2= B 5 TAEIUR T 3 5
1 EZE RS (DAY 25 KRBT A
B T ELDE S RS RS BE L AS L o
A B WA O, bR 4 TP ENE S E X R . (2)
VR AR ARG O T, 6 v A U PR AR IR
WG A5 W RV K AR W 38 T e T R GRS, LSRR R4
WG, A E M AR A A AR Ely, DL I
IR KRG AR RWMESWIT THI. (3)ifF
PSR AT I, o) 30 ZAERISE S, R R
SV VE SR R SE R AR AR E R T A T

HERE, FLrhig s | SRR, DL DL | MR f | OF
5 20 Z2 P i A S50 A 25 WSRO U, I A
T HFEE B REORFIAT IR, 48 T4

TRt

1990 4F )5 £ 2010 4 J2 2 45 I i Hh 1R 28 5% i
KRB, R LA AL E B R R, XA
]V AR ) I 9 %) 32 Il R R B, ] % v
HARRE A BREITN . BA 2Bk VE 8 5
%% (Joint Global Ocean Flux Study, JGOFS) J& LA 3¢ [E hy
T T A R, DU R AR A i e ) L RN AR
Y re sl R T, UAS RSB AES RG]
B9 N BARIRAR, 5 — IRTERF 22 A b Bk v v
FVHEPE 2 BHE N — N ZR G PE R GRS RHIE Rk .
AR E T — R FE S8 CO, WL A £ W WF 58 5 7,
XLy vk — EAE Sy 2 B TR AR RO I AR O 1k
(R AP B P IRV B BT SN 2R € S AN e
PR ST, e TF R T LA B R KT H B
N RSB S5, R E R RS RS
SRR R H . M 20 22 90 AR E o THEL.
AR BLAE, G Dy 43X 2L )5 B AR SC IR 2 g LA
w8 AR I A R TR AP T

B PR T 1995 4R 5 8l T [ By kb B A= 4 P 1
X1l (International Geosphere-Biosphere Programme, IG-
BP) i ¥ i3] —— 23K 7 4R S R 48 )1 % (Global
Ocean Ecosystem Dynamics, GLOBEC)”, #ff 53 # .0 /& )
PRAL 27 3 R RN AR W R AR BAE AR, 5 S 3G
BE N A= 3 RE SNE L7/ B RE IR AT RE S P A 0 S ]
Ao PEBHEFEERINRBNEFEAE R RS 1%
) 2L, R 8 ) B PR GLOBEC #l22fg R % It
SRR, BHi#%2 5 T GLOBEC #2231 R A1 52t 11X
RIESHE., PERERARBFREZR AL
== FE A TR L ORI H i A S R G
J12% 5 A YR IR RS A Y R A &
JEIHRI (973731 30) Ja 3 08 [E GLOBEC 119 4 J& 42
A7 T B AL I8 AT R ST K M . 1998 4,
&l GLOBEC #4712y “9737 1+ R 35 A 3T H #EAT TR AN
WFSE, 1999 4 RAFIE L7 T, i B IS . 96 42 22 9,
“O73 RN H AR WA RSB 1 5 Y R
FIRFEE A (1999-2004 4F )7 F1H 5 Y« o [ T i A
BRGEEY™ 0 B b T Fp 22 AL (2006
2010)°#E8) 1 b E LU RS RGN FLBEY
WP 10 <973 R e LR AR RS
B 15, e A 8 I B A B S, AN



108 INAESE: v PR YIS 70 4

83

T ] BV PR 27 BT B s 8 T B R — R 2 M,
(], A T o) [ 58 8 R /5 SR RS 1 — 3R 91 5 R BRI L
Ao TECOT3 IR MR L SRR, 8 B 0 I ) L
W ERRGE S S E R AP E L TR L
J&. 324, GLOBEC 1/} /2 if ¥ — 4= BRAZ A [ P iy ¥ 401
Wz —, & EPrFh 2= 2 3 25 (International Council for
Science, ICSU) % 2/~ [F Br B} 20 ZUf 41 g 1y < A ok
M BRI AN %S . B GLOBEC 5% 1E #E M 3T 1
A 1) R T, Ho il M I A S R el ) 2 5 e akAR
A A i ) DT Ao

AW KA DL I A 77 | A TR R R 1
By HC ), e B IR W A 7 T R I E
SEAZ O AR o [ B ) AR T A g AR R S
# T 20 g 50 AR, AR F IR IFAT IS
PRI, bR T E A I iR Y, H
Y T2 A DAL, I TOURIE 9 38 TP BT . 1981 AF Y “PE K
PEEVEAE ) A T R 2 R 1982 AR Ry R AR A
oM TEAER T ZE RS WA TS T B
Gk S nmta Bl e, A X I R A
PRSI R A R . PR IR AR T SeaWiFS it
) 0 8 S VE W DA 7 T A R A TR T R A
Gz 0y 1E BB B AE TARHET Y 20 42 90 AFEAR
W1, BSR4y T WAL 7 1454, Tl R PN R
5 — B B v W TR R A 7 0, S v R
Az g B TR Y K S O U HE, 6
VR WA P LA R I 5 R G A 7= Ak B 0 B
AR A, g N7 R SR U, [ B, ik R R B P R i A ) kot
JeEA M EE TS T e A AL
T IR WA T X R A 2 00 Ay i A W T T 2 I S i R
Ay 3 W R YN b U A S 24 B (Euroean Regional Sea
Ecosystem Model, ERSEM) H i Ui AF 4) T REHE A9 B 52,
DNGE SR S M T WA ) HEAT T A AR R e A= )
RS B ST RO, J i — 2 4 T R L 860 £
A JE JUF- BT A 7 U R A 7E P9 1 20 A R S s A Y,
TX B TR B9 U VR AR S AR Ge e A 2 T Y A o
RAETIHRS % . AR B kB A ™ T
B I A 2 A i A v AR R LR A, ENOCT
R R I S P 2 ORI Sl Y X VR U A A 1)
BB AT R IR A 77 D4 B TR T, LA S s Y
PREE RN, TAEA WA, M T Y E
TR FBET - VLR i AR 2 2 B F 5% 5k o R s 2>
24 ARARPORELZRME 2010 FES)

2010 4FHT i, H ERL R AR o 1 LR W 2
s 7 —2e A AHE H By RUR . ilin, £ 35058 141 A

TEHIUAE R G A el 73 TR A A &
o B2 ) Bk Y A ¥ Bk % (Microbial Carbon Pump,
MCP) e P78 48 1 7 v (1 3 7R A 40 2 b o 1 fi
A HLEK (Inertia Dissolved Organic Carbon, RDOC) ) 3
FLUTER A, (115 RDOC #E A KR K RL R, #1511
FEOK AT At B o 5K B A A 38 2ok 2 B s 1 R B ¥ v PR
5% J TG A 45 Bl AR W Chn s 2 sh W . AN ) L fk
(U A w55 Fpy s ok Bliz 3)) &, Bl T
S A T U 1Y S B FR RN AL A, a3 ik AR A s i) R
JERNZS A RUBE [ 25 57, TROE 19 75 0 3 0 4 0 1 X
A ) R AL SF A PR TTR T o £ A BATE R AR
A 5 IR WA AE Y AT A DL Rtk fE
N, RGEERIE TR R 3 W AR IR R 3 AL
il N T S o [ 9 3R] A 2R R IR s e, 1T
il T NG S AE v 0 18] A e O 1 AR SRk
Tz P02 bR P BN 1 UK 58 U B 4 R 4 43 B 1 ik
filt b, 3878 1 ¥ AR R T I A S AR K
930 ok AR R AR, T X B A R T — 28 10
W, X 2R E R EEN RN Z —, Z4E
R MBI 5T R B, T T AR W e L IR, JF RETE S
AR IR AR O S5 R ARG, X T TR A AT R R sk
bt W A A, B TR FRATTNT A i R R R R R A A
PURIHR AR S DURG 8 DA S A TR A L R R
REHZAEYA RS B H B EE I BE (Dimethyl-
sulfoniopropionate, DMSP), fii Todd i - Fl 5k % 16 2
WA VER I & B4 25 [ v AR i K AR 0 141 SR B A
& K G (Labrenzia aggregata) J FAW 22 Fi i 7 40
WAL A4S i DMSP, 3% 1 U & BRI T 53 57 41 1 i) LA
A 8 DMSPEH . XoF v 3 A il 5 At B AR AL DA R AR
15 G2 R 2 R, RE OCAF 9 LR AR DE 2014 4FE R E K
MR Rz —.

3 AWl
L

T A W T v A B B 0 Y v AR W) 2 R R R
o, B, AT 3 & A EZ A Y S E N
A A T R AT R A A
31 EENEY

VRV B A ) — i DA PR R A2 A, 36
BN ML . SRR R AR S AR, (H
T H A RIS M SRRV T 3R AR ) R A i A B
W53 o G B TEAR ) AT I i Sh ), KT 2SR
hn b A B AR A VERCEY), Bz ok E
FETE, MR MEE L, BAMRWASRE. T

593 2 BB 5



84

M2 4148

TEE AT, AN 2 W5, DRI, 96 T 2R P A A 5
e 175 W A AR W R ST

ob [ U T AR W o ISR TR T 20 TIEAD 60 4R
PR JG , B AR 2 2 v R T P G A ) 2 0 B R 4
At 1956 AR TEh E R B v A Yt o & (b
2 e 1 VI 2 T B ) ST R T VR A oY == O
AT % EAE, I BFSE AR BRAT P BT /N BR T B,
Horp g N B3 A E BB T SR R RS, b A
J SR TEH0 R v ] I TR AR A ) 2 B S RN A R 3R O
T AR T KR TAE . HoG 1958 AR BEAEHE S AE 1L 2R g
TE2EBE (o D 1 DR 2 B ) 7 T A Y SR g & T
FRERCE B TAE, e oT 002 0 1 & 6 i b A
BRANTA P, S B BN BOh 0 A  FAR R AL, A
W T 1962 4F i i th Ry Ve At T 2 ), 2 v
Ry — A R G R A R R e
FUO MR AR AR DT AL A i S T A
A SR, AR IR Al TR

SCH I () U VE A ) S R TR AR Y
1970 4EACH W15 10 45 A2 45 B[R], 16 N s AR 2 K
HEIFRE TR &S IR EA LR TR,
1979 4F &, WRBS I 1 I A% 35 X AE 5 57 1 4 )
Ry PR TR Wt TR 1 — R ANAIE ST 1979 4F T &N S5 1
] P T UK A G A T B A TR A SR AR A AR, AR
MV 4325 1 300 A bk B A S A T & BE ) 1Y s AR
P, 1983 4R, kI SFAE G 0 R A I8 IR T
FEAEM, 1983 4F, T 3025 I 5 KOF- f K B B8
TR I 58 5 KR K PR AE oy 1 N R L R AT T
& ASFEIE . BRFT R . R A R AT
i KT IR AR N 43 B —HE TR AR Y (AR —$E A2, itk
[i] 0 1] 25 FRUA A8 TS0 A A A %) A G 5 il F 52 M
BT AR T VR A R ST, 3B S O R v
AW T TAE R SRR DTS 0 R E
B2 R 2 WA Y% K ROR. Colwell # 4%
— TR L E R T Al B AR T SRR S
( Viable But Nonculturable State, VBNC)” i, 7 [ br
R TR I A A HEE, R
AR I L KR D AR Y B AR T
AL TR, 0] VR A A ek 5 R A ML) VB-
NC RS20 B AR I | ¥ 7K 55 8 3l 0 4 TR PR 9 35 1 12
Wr 5 e s A s R T S R A O T HEAT T OK
TR I,

H#EA 2000 4 LUG, o VR AR B 2e B 2 B
s 2B A i, XU B A R 2 1 OC T A W 24
PEBTI BRI BRBE T DL R AR TR

. TR T 1991 4EAISE T FRE S — N5 12E
Yy St a6 [ N 30 TE e T R R B OR .
1997 4F- 55 — AN 7 B O IR FH BEFFR R 28 ) 195 55
SR AWM T3 Hrakig b B KRB — T
IR b, S R ESE — NI LR %=, s
R E WA CE YR R R R B
2005 4, FENT T NS — AN TR T AR AR ) TR e DR
o, E R AR TECER T | AR b R YR 1 A2 3 A= W v b 23 000
SRR, St B PR Fh AR B (World Federation for Cul-
ture Collections, WFCC) PN ¥ 7 1l A= ) B ot £ i et e
Z 1) B Rl AR ALY (www.mecc.org.cn). 3k [E B 4 AL
R Y A E S R ek n) EE TR E 2
— o PR W T R R UR AR 2017 AE R E
KRERTREHERECCRHLSH) ).

3.2 FiEEY

Vi TR U R ) R R U A S O IR AL AR
AIGEFR, 128 A ) 246 TR 22 5002 B0 200 B 3 28 /DBy R
BUE S, MR NI S RGP I FE WA 7,
WA AE A AN, R4 R EBIGHEAS R
St Y EEFVRE B U S R . MR AR
B R BYZEHE, B BUOR, 15 H 5l B] 42 M 52 e 35 Jey B B
EPRIGA Y BRI R

r [ i L ) TR U T AL O 9 R LA A S
O, 20 20 30 AR T AR A Ik A3 AT SR 1)
T Sl PR U W R R T I . UL )R S TEAE WL AE T S T R
THREBEY /2 TR, s T AR 2R R A A%
sk,

HEE S 1 R AR, 19501959 4F, i[5 24N
WHRFEHUA Z 2 ST, I [R] [k A D80 T A )
TAEF, AT ARRIE R AP R AR B . 5 E 3 4
A e E %, TAEZE D T RMARY T,
P T 1951 AR IR B M AT T 2d 1Y
557K SCER B — 8 I JE 0 B i AR ) O 2R FE 0 B
AR, X2 A 1 sk e R 0 T AR ) A Wi v
PEVS, S FEAEF 1951 478 JE 1) Bk x4 24 3 g 1)
VIR A P 0 S T R TTAEYT, O F 1954 48
XTSI 1 PR AR iR A T T R A, RN R P i A
BT USR] v ] A I T 2 0 O A ) 4 A7 )
PN AN A kN PN e Y N
HEVS 1957 4%, = BHIFHLA T b6 T it K b # it
A IR R R A B8 1958 4R, fE A A I TELE A
Pl A 0 T R, Ll A A T Y v VR R AL ) 43 S T I
A7, T W R U A B S T K B R OB R OR I
1959 4R 9 K = mifE . Bk 1960 4F, & MEE £



108 INAESE: v PR YIS 70 4

85

S U R A0 R s DR 81 b L B 104 b AR
T 127 PRI G U o1 AU, BE 4 A A (1958
1962 4F) F¥ti A AL 19 T WA 4 43 2827 TARE 30, 3L
Ji AT TR METR TR (1981-1986 4F). 5
PEPRIEA (19901992 4F) <908” & T (20042009 45 ) ¥4,
RG-SR T R W PRI AR AT, Ay o [ Vg V7 i A
Y53 2 RN PR A F 98 B T A
33 EFiEY

TR E TR U 30 ) T 55 X5 G2 Sk 2 TR T A T U
Z 4 sh ™), B0 S s Tk ) S AR, MR i
CHRARS) BT 1758) A F i s W iic ik .
o D VE TR B R BRI SR A T 19 el R ke,
2 A 8 LA O A 2 o B, X e R VA ) 7 U
ST 2k .

T ] 27 3 X0 YR T U S W) Y o SRS IR T 20
20 30 4EAX, & 50 AEARCR, BT R L AR 0 v A RBIE 5
BT E 7 o U T R TR U AR R A R 43 2 F
F¥o 20 tH20 50 AFEARAK LIk, Bl 4 V25 G A
(1958-1960 4F), H [ 1 F 7 U ORI 25 5 I £
(1980-1986 4F), & [H il 5 KL 5 M A& (1990-
1994 4F ), v [ R fili 28 B 408 30 1 3 25 5 P A (1997
2000 4F), hE T B F LA WA 5N (2004-
2012 4F ) & 4 [ 1 T 1 25 1 A R0 AH G IX BT 7
A S, T R T U S0 1Y) G SRR 28 2 R M

FAFLLIRE R . (IR R 2R (1 48) ) B

o EE PRI IR R 25 (R 38) ) B0 (b VR I
A2 ) B ChEsh k. TEMESY. 1
LA RSP, K R, KB, oK Rk
gy B ChE SRR TEMESh Y, B, §
qugg ) B0 R TR KBS ) P O
ML Eh T TKBE R S (L T ) PR O TR
W R R R (B T ) PRk %
EhZ R, CBFERIEAEY ) P QREFERA
FagE) U (AR EYE) U0
(hEVYE. TEMESDY. 55 =1 —5. HEH,
IRE D) PR EsYE. SRS, B .

WS, WoEsh W], s B (o) W H ) P

CHREEBFIRRAE Y% ) P Gt iR TR i s 3h 4
(o SR Z REE . R B e v i T A O TR R e 4
T e Bk B v v T 4 R A I e A8 T IR DX TR
AWWEFEAR SR ) R R VF L MR S W) 2 R
PR C. ATARR A € T R A 2 AR (L
) ) PO v DA 9 sk FRT & B ORI SR
ERE TR iRIEY/E L ST RS I b LS

70 24K, &b LA M R VR i sh W F 9 4
(Mo 2% GRA I —E R 1R 7 U 3h ) 1) 43 25 R
Z RIS ) FE 1R85 1, v B R I I S A 1 4 2SN
F2s Z BRI oY O M T LT 048 BT A I i sh i 2%
SOKEEZS C Mibsh 2 Rk BE) . R R
F MRS ATEIE . BRI BRIRS | i R E L BRIE
F TR BFEMGERES) WIRIER, DA T
FERiS . 2 2011 4F, thEE DRI sh Y 1852 Fpl,
IRJE AEKBEZE | AT RIRS I 2 S0k 61 Rl h
Yy GRRh AUBr e Fp ) O 93 1021000 A8 30 ATy m] L [l 2% H
T A 22/ T T U Sh W) ) R Rl 2 )L 35 4
[ © 0 BE TR I Sh M W R 29 1 911 i, 2 5 Bk 2
TR S ) Rl (£ 7 000 F) T 27%, LA E#F
G AT T i [V VR U Sh A B A A L A SRR
FINX R B T RS A FERE, 0 R A AR 0 &
PEHE TR AT BB S
34 RHBERWEEY

Ve T A IS WG 2E 0 2 48 2R T T TR TR A v K
2 1T 11 T AT SR 40 0 DA RN L AZ AR A ), A 4 AT
B A . B B R sh ) 5 6 B 3R A 9R
MR, SR UL, PR AR 5 20 B TR AT
AE 22 RE I o L Bl o 2 I SO A 1, FE IR IS A AR
BRGW A I RE i & B2 VE o I vR i ) 2
B A FRRUE LIRS T 07 A 2 0 HLA0R e K ) SR
Wi

o TR T ORISR AR A5 4R T 1958-1960 4F
(R VR 25 A TR, R A R B A 2 P e 4
B FSE . B 1980-2010 4F, JF3 T TEE
WETCE . IRAA L R Z R TR O . S 1A A
RFEW ChEBEIRMEERI) (L. F8) W &h
] VA 3 LA )R] HE A 32 0 ROV i o 0 S 2 ik e 07108,
PEA 21 tH20, Bl 25 X0 2R 0 0 DG 7, DR R Y
WFFE AR A AR B . R0 | VL B e 1 30 2 g Sl T
J& . TEHEA LA, IREEH LR EIdiR T
I 96 S P WG AT L AL A 2 RN X 2R T )
R [ Y AT SR A S

X T U 3 R RS AV A ) 22 R M A 28 S i e
FEAG T A 20A], I X ) 240965 R SRSV D A B S i
BTG A= Yo 4 R B i, IR T 8 i 5 8 MEF 9%
BT o RO TR AN RTINS BLE S5 0 A 0 DT
U H B BB R R AT L T A M R HE RS, R T T
PR T OB ECAT 2 W 1 s B AR S s M o b kY,
T A T v R O A IR DG A 2B A R A )
(HY/T 140-201 1) W FEA Tl bR ED . 2017 45, 78



86

M2 4148

ZRFEWW NS 5T, dhAe N RILAE [ xR
g DR W B) B A= 0 R A VS ) (GBJ/T 34656-
2017) K ATIME S, AR E SN, S T b
N T 45 380 % T 14 ol TR TR G 2 ) 22 B v R A S 2 T
IEo Ak, B A FAERSEAR T BRI A, Bk
b HE Bl O Tl VS A A W I 4 AR N 22 R R A
PR R A Y, A PR e RS B A R
R B K T 3ok D 1 R A 1) RS 0 PR AT V9
PG, Ha s T MAE TR BRI PR L T L TRV
51 JES AT T 6 SRV 1) 40 A A5 2 S Bk g [ U0, AF
FEIT BE FIUR BE L AN T e AR A

BROR A, H PR SR RS AV A 0 1 B S 00
Y TP 22 FE IR S TR S5, A G2k B 2 BRI AT 4
XA, 5k 3 RO AR BAE R U E B T 2
P R R LA G (1 ) 22 BEPERIF 5, X6 T3 PR
WG S5 A Bl ) 1) 22 0 9 U0 TR SRR | 4 B G 2
SE S 2 BRI ARSI IS o 43 28BS B RR AR R AL
J2 2T Gl 28 A g 2o A A R b B A T 5T A I R B
), Bl AN T 55 R 0 o PR T2 N, A
S — 2 BT VA R R JEC W A ) 1) 2 B S )
fii . MHAE O R R R RS RE A WA
Y BT iR o
3.5 INEIEMELEY

JNFJRCAT A ) SRR /N BRL TS A6 3 90, S 36 43 16 )
it 500 pm (B985 1 mm) FLAE R G810 8% 42 pm 5§
31 pm FLAE W9 G 7 BEL B8 B4 I A= sl T NE R A
Y EDAE T 22 4T 10 8h 4, Horb 2 R AR
SRR WK E IR I A /N RS G A A W i
— AR A B R A 0 Y 20%, (L H AR 7 R i B
5 RASYIHR Y, R KR 1 3G R AR G AR 4 A

A S R INOR, TG AE 25 R G W) BOIR R FIRE L
EEEEAE

AN AR W) BF 5 PGB B R 19 {2 rpt, {H )2
BARG MBI R T 20 224U, /N R AR AR ) B
T Dy S Al L gy S S BRI E 1 R BT B B L RS
O3 PR T K R A v RE P A A B B L SR AR AR S A
A= Wyt PR IR TE B B, A B 4 R A R I T T 5056
BB tre T UL N AL R ) BT TG T
FI 20 T4 80 4R AU 3 I VI 1 L2 4R 1T 7K Bt v TR
PRI R BT 1 R GT AR S) Iy 28I S B2, 1
SR R A B ST /DN JRAT A W AT S B T
PR g U A I R O KR, /D
TR A P78 © 222 40 b I I B R, &2
LW R/ N L W A v S A RN U R

i EE SR T S NI AR ) 2 A
A5y A2 58 V0 S 2k d | G AR 2 2E A i, 12
SRS TR T, KRR 120 AN, H AL
A TS TR & BRI AT 120 g v A A
Ko IR 5 R Y o3 SS9 E R A [E Ah
R HRE o b A N R A ) AR )
i, TEST AT B SRS B b r AR, T R R A AR
(AR B, A — S8 7K SR A R 14 Jeg 8 U Bl o 8 0 %
FR A R VT SR T 38, /N AT A 0 19 o3 A LA
FEBO R R R T NI JECG A ) AR S 2
YA A Y B B A, WS I TR LT v B A T S Y
A A A BB, V5 SN AR W ) SR ARG L R
JE LY AR A R S BRI T C R A, O
TN A A ) 5 PR PR 1) B AH AR HI DG &R S
3.6 KERWEIEER

R A VAV T 2 A T E VS AT PR 45 B [ 2 R T |
() 220K A AR A4 L AR R B R B JE BB AR |
2 Mo b n LAY o b R R A i e 0T 5 AT
XT3 ANBr B [N E 2 (4R w5 B B (1809
1916 4F), [N o2 1 BB BE (19201949 4F)
I P 273 R A ST B B (1949 4E-2 %),

e [ GV 9 1) 0 SR I 9 R o [ b %
LAY, JEE #2524 K Dawson Turner T 1806 4F i 4%
T T A A AT VAR R B R AR B Gloiopelltis ten-
ax (Turn.) Decaisne(JA 18 44 Fucus tenax) ">, X #fi 55
MRAE 1753 4R QST SAE P < WA fiy 44 15U B 53 4%
S, Ath3d T 1808 AF 4kl 1 7 Hh 16 55 i i 2 [1] 7K du
o R B 16 8 T Sargassum confusum C. Agardh(JFR 4R
i 44 Fucus microceratium Mert.), H.J5, NEEG —
B 240 C. Agardh (1820 4E), C. Montagne (1842 4F),
J. Agardh (1848 4, 1889 4F), R. K. Greville (1849 ),
G. V. Martens (1866 4F), T. Debeaux (1875 4F), B. S.
Gepp (1904 4), A. D. Cotton (1915 %), A. Grunow
(1915 4, 1916 4F) S J5 il 1 v [ 1 KA .

rp e R R T AR A A TR A
KE A2, 20 TH22 20 AF A7 300 i 70 6 2 2% b F I R B
Ve BEAR AR, At A HORE SC R I 5T, AR TR SE AR AR N
I 26 A A 25 [ A R T

TE [ N 2735 v S5 BT I o ] IV A g 3 0 S A 5
e R4, T 1933 EWI AR 14— b KAV %
e 3Ol AR, Mot e b R R IR R R T —
T BT Vi BB A 18 S . 56 3 SRR AE 5
ERM R R AN RER KA, Y 2ET
1935 AFIL[R] & 36 T 8 8 FH & g 5 Z i 58710270



108 INAESE: v PR YIS 70 4

87

Je TG PR 57 2 35 I P A e A T i T G Al 4535 ) AF 5T T
fEo 27 20 2 40 AR5 0, 09 2 4 W EAEH B0
] 7 L AR R 2 5 ke R Y R KIS A AR A5 Bl T 4 282 2 ] DA
S v [ PGS 1A 988 43 2RI, T ) 0T 0 ] [ R A e
FSCHR A e SRR

FE I R], S0 AT — 2 3 MR R R B AR A b
BE, AHAk R IE T E A R AL, I M. AL Howe
(1924 4£, 1934 ), W. A. Setchell (1931 4=, 1933 4%,
1935 4, 1936 4F). V. M. Grubb (1932 4F) FIA 51 2%E =
(1919 4F), 111 H =& 5 (1925 4E, 1942 4F, 1950 4F), XA}
4 KBB (1931 4, 1936 4F) 45

il TR, 2 e R R TR 9 4y SR Y T R R St
KBS, B T8 2 45 R vl e AR A, SR AR
AR T 3 BB v [ K RV Y o 2 s rh . B
1A F 2R s IR Y . RSP AR R 5K 7 3 55, 5 2 AR R Bl
PRAL B3, HEW . R Am . e, Bk 48
HZ . XS4 BRIt /004, 58 30 T 22F
TR UKL TR PN R A

FEM R MBLE: (1) REEIF R T E K
TR 5 B A0 R R M A 5 4y AR, R R AR IR
100 4355, & BUHT IR 200 434, EA4E 10 Ax3pts 120,
FEA G T b [ R AU i ) Tl 22 R 1 Y SR A, S
P14 1748 H 119 Bl 407 J& 1 660 AxFh01331: (2) 58 i
THE=EE((hESYE)  ChEAEDE) .
ChERFAEYE D)) f ChEAFHEDE) 1 Ch
B R ) RANE SR 11N MBI LI (R
I e ) UM SR T 45 OF Bl AR R, AR
] R 7R 35 4 R 5 ARG 3 T KO (3) Rl 4
THEEEN 2 XRMA2IX 3K 4 /MK RS
FRU FEE T v [ R AL I X R S ST, U T B
A7 [ s 5% 1 1) B 551
3.7 KERMBY

T DR R AT ) ) S 48 G IS T U PN T K R
JEE N B R S IR R T 500 um ¥, KRS YY)
iR BEBE 0.5 mm fLA% N 0 #K B8 (A sh g,
FEERORER MY . Z XA Y . AR
Y. WSt sl W KO Rz Zh W, e Ah i A4 UL T 4
e d B dg kA HORDCAT 2R AE

o [ AT A= YISk A 5 AN LB R, 280 B
TR, BB 20583 A R
] A K AR JREA A 0 0F 58 AN 19351936 4F 1 YR e M v
6 77 S ) R AR A W AR IR A T R, SR e kSR
4 WIRAE RS S AR S i U0 e g v
JEA A 252 A B9 A0 B, a2 L 1956 4F Hh i B

ARV RV B 3 0 () A S 2R T AR 1, AR 2
] JEC AT A 25 2 B R A ) B T 45 o Vg [ A 114 K 7
A A AT T F 18 1957 4R, o R 5 — i i
PG A& B S TR AL, JRIT T & gL
SR L5 A TR AT, B 4 [TV T VR 45 A TR AT (1958
1960 4F )14,

BCJE, hE IR R T LA A AT A ) A RN 432
AR ISR T, X Horp g d 22 0 A rpobk b 3RS
TEVELES A BISE (19591960 4F, 1962 4F). ik K
Fili LR A (19781979 4F), F [ Vi 15 5 AR Uk 0% R 25
A WA (1980-1986 4F), o [Efg 5 ¢ i 28 & i &
(1990-1994 4F) ., v i v i Kz H B 3 /K i) 1 £
“126 KRl L W PE A (1997-2000 4F), 74 16 F1 2 16
EBRGEN1F5EW IR AT RER H (1999-2004
AE) T RV VR 2R A R A S PR 0 (B <908” &
T A, 2004-2009 4F) 45 E A X — B B i F 5
T2 B X A5 DX KR I AT 30 X R R SR TR AR
T IV LA M A R L )
N A N 1121 LB A IR B AN ]
VU OO A6l ) JEC AV A 4 O DR I R A, SR IES T R
VIR G 2 ) o0 AR AR S 7, il — 2 9 i A=
BRGMEE AR T HEES %

3.8 EAlEFE

Y, BF YR 2 — Fh AT A BT R, AL AR AR TR | 5t
PRI . PR TR IR = R GRUR o Al TR R e K A
AW UR T BRI UR, R R R el Y ) o SR A, B
JENRE YO EBRIT Z —, Bk DA 98 U5 R 0
F 5T P9 25 1) il g 1 2 S22 40 0 0 2 d R A A e
B — A 3R

e E AR, AR A (R A ) et T
HEHAE 200 RFPHE A YIE L. 20 22 50 AR,
— ZR A (R el B R R A A 4k R E, B0 T Ak E R &
JR (3L al, R EUS T — RS E AR .
MV 1) %2 e i R AT R B A0 R SRR vl AR L L 3
AR 3y A ERAR Pl OO ZE T AR Y SRR A
o R ARFEEMAS T RMaAE; E2)lA
AP 11 R 0 B B, N T el B R A AR
AT EOW, SR T B SEARSE, AUl 25 %
SR, R IE T DLt S B 25 R SCAR R
1905 4F, i 28 4 % 0y S v [0 3l o0 1 55— 8 25 V3L
Bl Jy e A, AR R A P ERO AT R R By
Bro 1910-1912 4F, 43 5 K EEA 1 B 7K 7= v~
JIERVT I K PR o L5, 45 3 A K P BRI 27 A% 4
Ykl



88

M2 4148

1950-1952 4F 3l = 5 A Iy 2 fr i o 77 d A
91.1 It 166.7 7 t. IbJ5, N TREE K 51115
o = I s R B i 4 T g
1995 4F 2, rfv [ el 35 1T A 4k ) 45 00 B, R
P I 2R R, AER T DA i vl B I T I 1Y) EE K 7]
. Rk, 2006 4 E 55 BEMAR b E K A AR ) R
FRAPATN N EE ) | 2013 4E[E 55 B Bl & Ok TR i 1
PR R e fa R R B A7 TR L) L 2017 AR
KA (A ElE RS =AM ) ZER A
DI N S BN VA= B /SN U S /AN E /S

20 fit 28 80 AR LAY, it . K¥fa . NEfa A
REOIN T 3.0 s R B i X (ES s R B N AR E = 22
GERY R . LTI, AR Ak R Ol A= P
bR A R RE 7 N G A VNG i i )
W, rp A A ST I H P R R,
R FR AL 8L — FR 519737100 H HF 4R S it . JEsh T
PR AR S R G Jy 2E b s AR T 21 2 i
Jei o H L FE b B2 B AT A AR T — R 8 L
SRUTONT2ATST0) G B AT — 36 O 30T U e M R
¥ 5 PR R G ZR A SC 5T

T ST 2 4, v Y B R AR AR B A TE L
A E R IR GO, SR O IRm . PREE A AT 4
S e S v el B IR R R R . 2R
N5 ZEA PR TRE B A 5 Ml 5% I 1 T B S
3.9 BEFEEIELIY

TV O 3L 20 ) 2 il LIS ol TV A B 1 R
FERE, 8 N ANTRRAE i, T E A A RS
39 B ABJE MR F R MR FE Y, J8 T OOKAE A, i
KA

Hh IR L Sh W e AR R, R 2
(AFHE ) AERHETYE CHAERAEL) Tk
AR, o E 2 EIE R R RIEGEU R IR T
1925 45 X IK B 6 R G oe U™, 75 9% 95 56 4
By (hESF & B (1962) 51 T o E
HEL RGN HIPL 60 448 LK XA AR B
KB, B 1978 4F 1k, I BRI 30 A Fh ik (L5
). 4 Fhig 2R 1 B A= 258 RS AR L il
SRR R REDE SR S AR ST
E[IM—I%]O

4 IRERE
7 1 SF 6 v ] A 9 9 2 9 T 5% 2% 3 2 [

70 F LRI R JEE 2 B I A AT %5, 2&ad )L
FRNBIAMRSS T, BATFEo AR T o [ v 2 A )

) A0 A L B A A A A B A G 1 SR R T & 5 R R
PR, AR A SR ) & AR AL T S, (HR
POk U 5 [ B 32 I B R R A — 1 25 1, 85340t
BN UL B 25 . EERBLAE AN R Jy T
41 BEEVSHERRES

VB A ) 2 P 2 A 00 T 2 A R €, D TR
W) R R 5 R OK AR 2, P E
AT I T AR R AR TE AR 1/10, 1R A 4 2
Z2 B 5 T BIF 5 L R BRI AR AR BEANGS, ARV
A WIAR AR | BOE P RN B o T A A A R R R
T AR 2 PR B AR G SRR, H i E RS —
FHUG PR AE W) 53 F RN Z R PESE R 2 0 A i =
Wl R L R 2= RO B2 FRATT 1E 38 2 A9 e Rk K
42 EYEFFEMBATMEANERZELRE

IR v ] A ] 2 2 LR R 1 Y Y A e T
4 1958 A 4 [E g A T 5 R AL <9087 & T A
o, HE 5 E AN 140 248 1 A 7 52 A B, 78 1 S5
Bl 400 FIORS B2 O T 30 S AN o 53 b — A BLAE
] A= v 3 2 R e 1) = 2 DR 2% A A Y % 3
PEAR R, G R R JE a2 B R i 38 s WA
W 3o A, VAT SR 40 L W FH b o i o X R
PRfE RS . R B ST, B A ad A Y TR AT O
W S BRI R R AT B
43 BFEYHNAFEARE

2 E LAk, w9 AR ) F 9T 2 L S A B S B
SR, RETEIR SCE RMBCR MR A T K2k
A, AFZAEAH DG 1 B8 RN 58 U5 0 5 TR AR AN /N2
B AE AR IR R K R B AT S T R 3 B
Holy FE IR =4 5 L, of E AR AT R R
A7, E X 7o R 9% U A 9 1) T S 3 AR R s 7 RS Vi
R TT PRI TR, vl [ S 1 PR 58 A b 55 0 165 28
U DGR TR AR AP 0 T A A FL R 25 85, R )2 X
Hh [ 4 TR 28 T O R B Y S R S R B A A
R 2225 AN IR . AL ) F A i e, 22 o [
AR INAE 5% 1
44 BEEDTXERBELRE

BT WA AR R G D B Y
559 22 M1 56 F B 78 58 SCEE 203 1Y 2R RL R K 5, )
an: el R CRUE AW . AR L ER A2 (A YR 2
RIGIR) . BT ORI AR K E) . kA fb
W (THIR SRR A AH IR BR AL W2 ) i g v Cly
TR A o HE A A 2 (CAE A e R U v LR
M), IR RGO AEY S 5 2R 2§55, X
S B ENE A YNIRES S .



103 FNFESE: b ER VR AL YU BI9E 70 4F 89
AR TR P A AR, W PR D — AN R = /0N, A A X 3 26 R BT TR CEBGER— R E

fefit T, BB R IR Y, B A5 A IR
iR, = AR A TR - P B IR A N,
I I 220 220 75 42 ) 052 W) 26 R P A 0 ) SR AR L 2R
S, WY RAEE R KR ESRSE., B
LA A5 AS AN [ J2 T 52 W 3 IR LR RS L 20 A L A
AR IR . Bk, MRS

SE WK

ﬁfﬁﬁtﬁ,Eiﬂﬂ%@#ﬁlﬂﬁﬂﬁﬁ%ﬂﬁéﬂﬁi,ﬁﬁ?ﬁ#
(252, LA 7K A1 25 18 0 OB Rl e 2 26 9
PR I A7, DL b R 3 o ok b AR )
WIS IR KRR T 5 1] o ARAETFR, K R iE e LR W)
HIFSEJ2AR H RV R o 2 ) AT 55

(1] s, hEREEHAEYIT T ——rh i ALY AR ], rhERH 3R 1992, 13(2): 47-57.
Xue Pangao. The first biological research institute in China[J]. China Historical Materials of Science and Technology, 1992, 13(2):

47-57.

(2] SR 19354FACFAERL A Db iR 21 P I 2 2 B AL S5 R 0], v R SR 2K, 2017, 38(3): 266-293.

Guo Jinhai. The establishment of the China branch of the international committee on oceanography of the Pacific science association in
1935 and its influence[J]. The Chinese Journal for the History of Science and Technology, 2017, 38(3): 266—293.

(3]  wfEML. o E R IR SR M]. TN HiloRr

AL, 2009.

Situ Shangji. Marine Culture in the South China Sea[M]. Guangzhou: Sun Yat-sen University Press, 2009.
(4] Zokit, RER. EYITEERTTFOROLI]. BRI, 1991, 9(4): 45-50.
Li Yongqi, Wu Baoling. The state of research in biological oceanography[J]. Journal of Oceanography of Huanghai & Bohai Seas, 1991,

9(4): 45-50.

(51  EFR REAEVNGHEEDID] EREE, 1991, (5): 17-21.

Wang Rong. Developing research in biological oceanography[J]. Marine Sciences, 1991, (5): 17-21.

(6] 7. EWETEE[)]. HERRLF R, 1993, 8(4): 70-71.

Wang Rong. Biological oceanography[J]. Advances in Earth Science, 1993, 8(4): 70-71.

(7] T A EYIRT). R, 1997(1): 67-69.

Ning Xiuren. Microbial loop[J]. Donghai Marine Science, 1997(1): 67—69.

(8] JHMRTY, YT, Mg, P R A 25 R GE Bl ) BT e M A R[]

HERRLEEIE, 1996, 11(2): 160-168.

Tang Qisheng, Fan Yuanbing, Lin Hai. Initial inquiring into the developmental strategy of Chinese ocean ecosystem dynamics

research[J]. Advances in Earth Science, 1996, 11(2): 160—168.
(0] JEET, IR s, PR, 55 iR AR S R B8 ) 2=t ()]

HBERRLF R, 2005, 20(12): 1288—1299.

Tang Qisheng, Su Jilan, Sun Song, et al. A study of marine ecosystem dynamics in the coastal ocean of China[J]. Advances in Earth Sci-

ence, 2005, 20(12): 1288—-1299.

(1o]  RERTE, 242, Sk, RIELIEA S RGRY™ IS e LCH TR SEHLIRL)]. HupkR}- 2t

Ji€, 2005, 20(12): 1280—1287.

Tang Qisheng, Su Jilan, Zhang Jing. Key processes and sustainable mechanisms of ecosystem food production in the coastal ocean of

China[J]. Advances in Earth Science, 2005, 20(12): 1280—1287.
1. MEE ST, 1959, 2(4): 223-229.

(1] AR, SN, AR IR T A i e )

Chu S P, Kuo Y C. A decade of marine phytoplankton research in China[J]. Oceanologia et Limnologia Sinica, 1959, 2(4): 223-229.

(121 s2AE, AR, PB4 1

TR R[], W S5 ITE, 1964, 6(4): 433, 436.

Peng Zuosheng, Li Pilian, Fei Xiugeng. C'* ampoule packaging technology[J]. Oceanologia et Limnologia Sinica, 1964, 6(4): 433, 436.
(131 T4 TGRS PERIGRAE 7= Jo RRT I RIS AR LR L], ZRIEIEVE, 1984, 2(3): 78-83, 72.
Ning Xiuren. Density segment method and uses of Landsat digital images[J]. Donghai Marine Science, 1984, 2(3): 78—83, 72.

[14]  3%%IK, Trees C C,

2=, PH UG PR K GBS RIER[T]

HETITEIETE, 1994, 12(4): 51-60.

Fei Zunle, Trees C C, Li Wu. An outline of the seaWiFS project[J]. Journal of Oceanography of Huanghai & Bohai Seas, 1994, 12(4):

51—60

[15] Ak, IR A ——— IR A SR ], MRS IHIVE, 1993, 24(2): 205-211.

Jiao Nianzhi, Wang Rong. New production:
205721 1.

a new research area of oceanography[J]. Oceanologia et Limnologia Sinica, 1993, 24(2):

16] MRk, 5 IRARIZAE - TR ESHILD]. ETE S WITE, 1993, 24(4): 340-344.
Jiao Nianzhi, Wang Rong. The structure of marine primary productivity[J]. Oceanologia et Limnologia Sinica, 1993, 24(4): 340—344.
[17] Ak, B, MRS PNIRER- B BRI B AR P T (AR []. W ST, 1993, 24(1): 65-71.

Jiao Nianzhi, Wang Rong, Huang Qingwen. Measurement of new production by "N traceion mass spectrometry method[J]. Oceanolo-

gia et Limnologia Sinica, 1993, 24(1): 65-71.

(18] INZE, T~ MW Y RFVE 1 HLAE R[], kAt

J£, 2005, 20(9): 939-945.


http://dx.doi.org/10.11867/j.issn.1001&amp;#8722;8166.1996.02.0160
http://dx.doi.org/10.11867/j.issn.1001&amp;#8722;8166.1996.02.0160
http://dx.doi.org/10.11867/j.issn.1001&amp;#8722;8166.1996.02.0160
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.003
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.003
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.003
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.003
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.003
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.002
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.002
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.12.002
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.09.003
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.09.003

90

M2 4148

[19]

[20]

[21]

[22]

23]

[24]

[25]

[26]

[27]

28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

(371

[38]

[39]

Sun Jun, Ning Xiuren. Marine phytoplankton specific growth rate[J]. Advances in Earth Science, 2005, 20(9): 939-945.

XN, T, R, S5 IR Y A A DL RO Tt FR (], s BRAL £ R, 2010, 25(2): 123-132.

Liu Chenggang, Ning Xiuren, Hao Qiang, et al. Advances in the study of photosynthetically produced dissolved organic carbon released
of marine phytoplankton[J]. Advances in Earth Science, 2010, 25(2): 123—-132.

NG, XZRHE, A IR A s 5T 1 PRI A ) i A SR AR B AL TR D). T2, 1999, 21(2): 75-85.

Sun Jun, Liu Dongyan, Qian Shuben. Study on phytoplankton biomass I. Phytoplankton measurement biomass from cell volume or
plasma volume[J]. Haiyang Xuebao, 1999, 21(2): 75-85.

Sun Jun, Liu Dongyan. Geometric models for calculating cell biovolume and surface area for phytoplankton[J]. Journal of Plankton Re-
search, 2003, 25(11): 1331-1346.

NG, XUARHE, LR, % TS e M A T AR v A 0], A= 2540, 2004, 24(7): 1514-1522.

Sun Jun, Liu Dongyan, Wang Zongling, et al. The effects of zooplankton grazing on the development of red tides[J]. Acta Ecologica
Sinica, 2004, 24(7): 1514-1522.

A fE, ToR. RIS X TR K AR B B S R ], TR, 2001, 25(10): 31-33.

Han Xifu, Wang Rong. The grazing impact and regulation effects of zooplankton on phytoplankton bloom[J]. Marine Sciences, 2001,
25(10): 31-33.

KB, B RIS Y R ) R A 7 DI R E B 3 (0], AR AR, 2001, 21(8): 1360-1368.

Zhang Wuchang, Wang Rong. Grazing pressure of microzooplankton on phytoplankton and primary production in marine ecosystem[J].
Acta Ecologica Sinica, 2001, 21(8): 1360—1368.

PN TR S A I (], RS, 2011, 31(18): 5372-5378.

Sun Jun. Marine phytoplankton and biological carbon sink[J]. Acta Ecologica Sinica, 2011, 31(18): 5372—5378.

MRS, F A, Wiesner M G, et al. ST TR 3 O B 1800 )2 W0 A 7 00 Rt 10 A 7 A B (). 23 41, 1998, 43(7):
583-576.

Chen Jianfang, Zheng Lianfu, Wiesner M G, et al. Estimations of primary production and export production in the South China Sea
based on sediment trap experiments[J]. Chinese Science Bulletin, 1998, 43(7): 583—576.

Jiao Nianzhi, Herndl G J, Hansell D A, et al. Microbial production of recalcitrant dissolved organic matter: long-term carbon storage in
the global ocean[J]. Nature Reviews Microbiology, 2010, 8(8): 593—599.

He Y, Li M, Perumal V, et al. Genomic and enzymatic evidence for acetogenesis among multiple lineages of the archaeal phylum
bathyarchaeota widespread in marine sediments[J]. Nature Microbiology, 2016, 1(6): 16035.

Zhang Rui, Wei Wei, Cai Lanlan. The fate and biogeochemical cycling of viral elements[J]. Nature Reviews Microbiology, 2014,
12(12): 850—851.

Huang Xiongwei, Wang Wei, Dong Yunwei. Complex ecology of China's seawall[J]. Science, 2015, 347(6226): 1079.

Dong Yunwei, Li Mingling, Meng Xianliang, et al. Structural flexibility and protein adaptation to temperature: molecular dynamics ana-
lysis of malate dehydrogenases of marine molluscs[J]. Proceedings of the National Academy of Sciences of the United States of Amer-
ica, 2018, 115(6): 1274-1279.

Dong Yunwei, Li Xiaoxu, Chio F M P, et al. Untangling the roles of microclimate, behaviour and physiological polymorphism in gov-
erning vulnerability of intertidal snails to heat stress[J]. Proceedings of the Royal Society B: Biological Sciences, 2017, 284(1854):
20162367.

Lin Qiang, Fan Shaohua, Zhang Yanhong, et al. The seahorse genome and the evolution of its specialized morphology[J]. Nature, 2016,
540(7633): 395-399.

Curson A R J, Liu Ji, Martinez B A, et al. Dimethylsulfoniopropionate biosynthesis in marine bacteria and identification of the key gene
in this process[J]. Nature Microbiology, 2017, 2: 17009.

FERENE, PNE . VYR TP B AR TR 1 4 B RS [0]. W SV, 1959, 2(2): 75-81.

Hsueh T Y, Sun K Y. Studies on the isolation and cultivation of Thiobacilli from marine mud[J]. Oceanologia et Limnologia Sinica,
1959, 2(2): 75-81.

REAEME, PR X, T 3Em. M I/ NER IR OB SE (0], W S, 1960, 3(1): 1-12.

Hsueh T 'Y, Sun K'Y, Ding Meili. Studies on marine micrococci from Kiaochow Bay[J]. Oceanologia et Limnologia Sinica, 1960, 3(1):
1-12.

PNE T, Bt B, A PR 2 R A i T R[], T IVE E R, 1982(2): 67-73.

Sun K'Y, Chen Shiyang. Some problems on the investigation of marine microbial kinds[J]. Transactions of Oceanology and Limnology,
1982(2): 67-73.

PINE K, BRIEFR, L30%. SRR Y05 LA 207 )], Rk, 1985, 9(1): 57-62.

Sun Guoyu, Chen Shiyang, Wang Wenxing. Several important aspects in current marine microbiology research[J]. Marine Sciences,
1985, 9(1): 57-62.

BEAE I YEELE RO LA AL[]. M S WV, 1964, 6(4): 423-432.

Hsueh T Y. Advances in comparative biochemistry of marine bioluminescence[J]. Oceanologia et Limnologia Sinica, 1964, 6(4):


http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;8166.2005.09.003
http://dx.doi.org/10.11867/j.issn.1001&amp;#8722;8166.2010.02.0123
http://dx.doi.org/10.11867/j.issn.1001&amp;#8722;8166.2010.02.0123
http://dx.doi.org/10.11867/j.issn.1001&amp;#8722;8166.2010.02.0123
http://dx.doi.org/10.3321/j.issn:0253&amp;#8722;4193.1999.02.010
http://dx.doi.org/10.3321/j.issn:0253&amp;#8722;4193.1999.02.010
http://dx.doi.org/10.3321/j.issn:0253&amp;#8722;4193.1999.02.010
http://dx.doi.org/10.1093/plankt/fbg096
http://dx.doi.org/10.1093/plankt/fbg096
http://dx.doi.org/10.1093/plankt/fbg096
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.07.029
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.07.029
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.07.029
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.07.029
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3096.2001.10.011
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3096.2001.10.011
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3096.2001.10.011
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2001.08.022
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2001.08.022
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2001.08.022
http://dx.doi.org/10.1038/nrmicro2386
http://dx.doi.org/10.1038/nmicrobiol.2016.35
http://dx.doi.org/10.1038/nrmicro3384
http://dx.doi.org/10.1126/science.347.6226.1079&amp;#8722;b
http://dx.doi.org/10.1073/pnas.1718910115
http://dx.doi.org/10.1073/pnas.1718910115
http://dx.doi.org/10.1073/pnas.1718910115
http://dx.doi.org/10.1098/rspb.2016.2367
http://dx.doi.org/10.1038/nature20595
http://dx.doi.org/10.1038/nmicrobiol.2017.9

10

PN v VR AL Y ST 70 4F 91

[40]

[41]

[42]

[43]

[44]

[45]

[46]

(471

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

(58]

423-432.

FEAEME. ETRANGE A M]. Jbat: Bl i ire, 1962.

Hsueh T Y. Marine Bacteriology[M]. Beijing: Science Press, 1962.

RIS, MROGTE, P tHPE. W SRR B AR 1T A IF T —— 1. A0 T 7R 1T 5 0 T Al X VB i AR /R P 0], T 589, 1979, 10(4):
229-233.

Chen Dou, Lin Guangheng, Shen Shize. Studies on alginic acid decomposing bacteria—I. action of alginic acid decomposing bacteria
and alginase on Laminaria Japonica[J]. Oceanologia et Limnologia Sinica, 1979, 10(4): 229-233.

T IEMN, 5 H A, AE ST RN T i A B 43R (). #4384, 1979, 6(6): 11-14, 25.

Ding Meili, Gao Yuehua, Cen Zuogui. Distribution of petroleum degrading bacteria in Jiaozhou Bay[J]. Microbiology China, 1979,
6(6): 1114, 25.

IR, PME . A K I W RIS IR (0], W VER24, 1983, 7(2): 22-24.

Shen Shize, Sun Guoyu. Purification of industrial chromic wastes by chromate reducing bacteria[J]. Marine Sciences, 1983, 7(2): 22—24.
FIC, W2, BRI, S5 T B AT A A DA 230 U X MR IR TR 7 5 A R E RN S R EUR TR BT SE (0], BUBNIFIRETE, 1983, 12):
68-79.

Wang Wenxing, Ye Xiaojing, Mou Duncai, et al. Studies on opportunistic pathogenes and bacterial flora in the shrimp-rearing water en-
vironment[J]. Journal of Oceanography of Huanghai & Bohai Seas, 1983, 1(2): 68—79.

PNE K. SETHERRE B MR R A 35 T (). YRR, 1980, 4(4): 48-51.

Sun Guoyu. Some questions about the survey of marine microbial population[J]. Marine Sciences, 1980, 4(4): 48—51.

INE R, Bt B, 30, WA 2= AT 55 (0], IR IREE R, 1987, 6(4): 11-19.

Sun Guoyu, Chen Shiyang, Wang Wenxing. Marine microbiology task[J]. Marine Environmental Science, 1987, 6(4): 11—19.

Xu Huaishu, Roberts N, Singleton F L, et al. Survival and viability of nonculturable Escherichia coli and Vibrio cholerae in the estuar-
ine and marine environment[J]. Microbial Ecology, 1982, 8(4): 313—323.

IRV, 22 A0, SAB N, S5, TP A TR N AN B S D VR R (0], 75 53 ¥R R4 2741, 1989, 19(1): 104-111.

Xu Huaishu, Ji Weishang, Hu Xigang, et al. Steel corrosion by marine bacteria[J]. Journal of Ocean University of Qingdao, 1989, 19(1):
104-111.

WAL B, A8 A &, . EFLINE (Vibrio cholerae) ¥ 40 Ml TE AW 58— & (AR W KE SR RS AR I]. 7 81 R 224, 1997,
27(2): 59-62.

Xu Huaishu, Huang Bei, Qi Zizhong, et al. Study on cell morphology of viable but nonculturable Vibrio cholerae[J]. Journal of Ocean
University of Qingdao, 1997, 27(2): 59-62.

VRS, BRIV AR AR AR RIO B LR )], 75 SRR, 1992, 22(3): 43-48.

Xu Bing, Xu Huaishu. Comparison of some count methods for bacteria in aquatic environments[J]. Journal of Ocean University of
Qingdao, 1992, 22(3): 43—48.

MZE, FLAS, XU, 25, —Fh FHPUCHRL = 3 e BEPCRy™ I Y 7 k[0, b B0k, 1995, 16(1): 72-75.

Ye Jun, Kong Jie, Liu Ping, et al. A method of efficiently cloning of PCR products using PUC plasmid[J]. Marine Fisheries Research,
1995, 16(1): 72-75.

B, BN, BATJ5, 4. Wi RGeS N dsRNAREHT (1 PR 45 [J]. 75 5 I K224, 1996, 26(4): 495-499.

Li Jun, Wang Tiehui, Lu Renhou, et al. Rapid preparation of dsRNA template in reverse transcription (RT)-polymerase chain reaction
(PCR)[J]. Journal of Ocean University of Qingdao, 1996, 26(4): 495—499.

kIbE4E, Robertson P, Austin B, et al. F IS I A BRI s 2 BRI AF S8 [J]. S 18P 2244k, 1997, 27(3): 326-332.

Zhang Xiaohua, Robertson P, Austin B, et al. An indirect enzyme-linked immunosorbent assay for rapid diagnosis of marine Vibrio
sp[J]. Journal of Ocean University of Qingdao, 1997, 27(3): 326—332.

Ao o, A IOR, 455, A TEANIR) BE T2 T w5 v T A T V0 e AR . 77 B VRO 2254k, 2000, 30(2): 153-158.

Li Huirong, Fu Yubin, Li Yun, et al. Quantitation of marine bacteria in micro-biofilm formed on four kinds of artificial substrata[J].
Journal of Ocean University of Qingdao, 2000, 30(2): 153—158.

AR, TR A, TR, 45 P R A M A EPERTFE (). P EREBERE T, 2010, 25(6): 651-658.

Zhang Si, Zhang Changsheng, Tian Xinpeng, et al. The study of diversities of marine microbes in China[J]. Bulletin of the Chinese
Academy of Sciences, 2010, 25(6): 651-658.

2, KA, KRR WF TR W 2 R S H TR AR 2P ot JR 0. I 40273 41k, 2013, 40(4): 655-668.

Li Yi, Zheng Wei, Zheng Tianling. Advances in research of marine microbial diversity and molecular ecology[J]. Microbiology China,
2013, 40(4): 655-668.

IRLTHE, B R, Tk, 25, WEPEICl M ek BORF ST HE ()], T EEEREE R, 2006, 25(3): 96-100.

Zang Hongmei, Fan Jingfeng, Wang Bin, et al. Research progress on marine microbial diversity[J]. Marine Environmental Science,
2006, 25(3): 96—100.

ARSI, P IR A F SR (M. dEat: feae Dolk i R, 2010.

Shao Zongze. Catalogue of China Marine Microbial Collections[M]. Beijing: Chemical Industry Press, 2010.


http://dx.doi.org/10.1007/BF02010671
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3045.2010.06.011
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3045.2010.06.011
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3045.2010.06.011
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3045.2010.06.011
http://dx.doi.org/10.3969/j.issn.1007&amp;#8722;6336.2006.03.026
http://dx.doi.org/10.3969/j.issn.1007&amp;#8722;6336.2006.03.026
http://dx.doi.org/10.3969/j.issn.1007&amp;#8722;6336.2006.03.026

92 M2 4148

[59]  LHHEE, PRE [, foi b, S5, P e saie v 4 o 0 AR RIS A ). I ZE e =220k, 2012, 37(9): 909-913.

Ma Cong, Chen Changguo, Jiang Xuebing, et al. Distribution characteristics of marine bacteria in the China seas[J]. Medical Journal of
Chinese People's Liberation Army, 2012, 37(9): 909-913.

l60]  X4esk, WIVTAR, BECEMR, 5. ETE TR A Y A E PR T 72 (9], AR 2524412, 2002, 13(7): 901-905.

Liu Quanyong, Hu Jiangchun, Xue Delin, et al. Bio-active substances derived from marine microorganisms[J]. Chinese Journal of Ap-
plied Ecology, 2002, 13(7): 901-905.

(611 Saazms, 2y, A, AR W TR e BT s L (0], 1 AR, 1999, 6(4): 99-103.
Liu Zhihong, Cheng Li, Mou Haijin. Progress of the studies on bioactive metabolites of marine microorganisms[J]. Journal of Fishery
Sciences of China, 1999, 6(4): 99—103.

l62]  ZEMip, BRI, IR SR FEPELD]. A TREHERE, 1998, 18(4): 34-40, 33.
Li Yuezhong, Chen Qi. Biodiversity of marine microorganisms[J]. Progress in Biotechnology, 1998, 18(4): 34—40, 33.

(631  HBRPE. HZOE A WBTIR L S AN J]. Th ERHE R, 2013, (2): 30-32.

Shao Zongze. Construction of national marine microbial resources sharing platform[J]. China Science and Technology Achievements,
2013, (2): 30-32.

l64] T HAZE, B, 25t VaPRidd: W A il ORISR [T]. IRBERR=244k, 2001, 21(1): 84-88.

Ding Mingyu, Huang Jian, Li Yongqi. The degradation of crude oil by marine microorganisms[J]. Acta Scientiae Circumstantiae, 2001,
21(1): 84-88.

(651  HSR¥E, MIZE, AR, &5, MR A= 45 T T LA AN T 9 A= ORI, AR A4, 2002, 22(12): 2063-2070.

Zheng Tianling, Tian Yun, Su Jiangiang, et al. Study on the ecological relationship between a red-tide causative alga and three strains of
bacteria isolated from Xiamen harbor[J]. Acta Ecologica Sinica, 2002, 22(12): 2063—2070.

(6] M, BRI, — b ERT B EU LR Miphe-8 (Novosphingobium sp.)JP AHSHEMIE I FIMEABRFPELT]. ST T2 HE (1 AARI 10,
2006, 45(S1): 257-261.

Cui Zhisong, Shao Zongze. Characterization of a PAHs Degrading marine strain Novosphingobium sp. phe-8 and its degradative
genes[J]. Journal of Xiamen University (Natural Science), 2006, 45(S1): 257-261.

[67]  HESREE, VRHE, il %, 5. 2RIV A IR R0 B AR BE 1 [0]. PREERIEE, 2004, 25(5): 133-137.

Shao Zongze, Xu Ye, Ma Yingfei, et al. Isolation and identification of two marine bacteria with hydrocarbon-biodegradation activity[J].
Environmental Science, 2004, 25(5): 133—137.

[68] WL SLHH, FME, 5K i, 45, 16S IRNATEIFEERAE M) R G4 F 43 JS 58 By TRl v i B FH [0, ¥R /K P25, 2002, 23(1): 58-63.
Hong Yiguo, Sun Mi, Zhang Yunbo, et al. The application of 16S rRNA in molecular classification, identification and molecular exam-
ination in marine microbic system[J]. Marine Fisheries Research, 2002, 23(1): 58—63.

(691  HlRK, MR 55, I, S5 WETRAH DA A 431 2 40 2800 Al 24l (A SRRHER), 2000, 39(1): 68-71.

Dai Xin, Chen Yueqin, Zhou Hui, et al. Molecular identification and classification of marine bacteria from South China Sea[J]. Acta
Scientiarum Naturalium Universitatis Sunyatseni, 2000, 39(1): 68—71.

(70]  RIRAE, TRIRAR. HAERUE IR (). 15 BT, 1998, 28(4): 573-581.

Xu Huaishu, Zhang Xiaohua. Marine microbial biotechnology: a review[J]. Journal of Ocean University of Qingdao, 1998, 28(4):
573-581.

(7] SRARE, FHUS, B3 DGGEBIA MCHARMFFEFR S i A M 2 REERITTE P B BT[], WFPEFRBERL 27, 2008, 27(3): 297-300.

Zhang Zhendong, Wang Shufen, Cao Yufeng. DGGE technique and its application in study on microbial diversity in marine environ-
ment[J]. Marine Environmental Science, 2008, 27(3): 297-300.

[72] Ui 55, LA, . = PR B AEURIE U e P g B 0 03 0 0 265 5 R g g FH 0. I HHT TR 4201, 2007, 26(4): 555-561.

You Zhiyong, Tang Xixiang, Xiao Xiang. Application of hydrostatic technique in the isolation and characterization of piezophilic bac-
teria from deep-sea sediments[J]. Journal of Oceanography in Taiwan Strait, 2007, 26(4): 555-561.

(73] BB, P14, GEERUED R IRDT R IT ZBORMERR]. Ak, 2012, 24(9): 991-996.

Zeng Runying, Chan Zhuhua. Progress in research and development techniques on deep sea microorganism resource[J]. Chinese Bullet-
in of Life Sciences, 2012, 24(9): 991-996.

[74] Wang C C, Nie D S. A Survey of the Marine Protozoa of Amoy[M]. Science Society of China, 1932.

[75]  Chin T G. Occurrence and seasonal distribution of marine planktonic diatoms from Tsingtao and its vicinity[J]. Philippine Journal of
Science, 1939, 69(4): 437-454.

[76]  Z5el. BT ORI AR D], ILARRZA2540, 1952(2): 27-35.

Li Guanguo. Changes of plankton in Jiaozhou Bay Estuary[J]. Journal of Shandong University, 1952(2): 27-35.
(771 S A4, STV PRI REBELD]. ST 1K ™244R, 1951, 1(6): 145-230.
Jin Dexiang. Marine planktonic algae in Xiamen[J]. Journal of Fisheries of Xiamen, 1951, 1(6): 145—230.

(78] &fE#e. B THE19544F TR AR M0 IR AL ). ST TS24, 1954(5): 17-30.

Jin Dexiang. Quantitative survey of plankton in Xiamen Port in 1954[J]. Journal of Xiamen University, 1954(5): 17-30.

[79] WPk B T e A= W R Ay L e AR )], 25, 3. IS A, 1957, 1(1): 1-10.


http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;9332.2002.07.029
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;9332.2002.07.029
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;9332.2002.07.029
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;9332.2002.07.029
http://dx.doi.org/10.3321/j.issn:1001&amp;#8722;9332.2002.07.029
http://dx.doi.org/10.3321/j.issn:1005&amp;#8722;8737.1999.04.023
http://dx.doi.org/10.3321/j.issn:1005&amp;#8722;8737.1999.04.023
http://dx.doi.org/10.3321/j.issn:1005&amp;#8722;8737.1999.04.023
http://dx.doi.org/10.3321/j.issn:1005&amp;#8722;8737.1999.04.023
http://dx.doi.org/10.3772/j.issn.1009&amp;#8722;5659.2013.02.014
http://dx.doi.org/10.3772/j.issn.1009&amp;#8722;5659.2013.02.014
http://dx.doi.org/10.3772/j.issn.1009&amp;#8722;5659.2013.02.014
http://dx.doi.org/10.3321/j.issn:0253&amp;#8722;2468.2001.01.017
http://dx.doi.org/10.3321/j.issn:0253&amp;#8722;2468.2001.01.017
http://dx.doi.org/10.3321/j.issn:0253&amp;#8722;2468.2001.01.017
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2002.12.007
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2002.12.007
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2002.12.007
http://dx.doi.org/10.3321/J.Issn:0438&amp;#8722;0479.2006.Z1.061
http://dx.doi.org/10.3321/J.Issn:0438&amp;#8722;0479.2006.Z1.061
http://dx.doi.org/10.3321/J.Issn:0438&amp;#8722;0479.2006.Z1.061
http://dx.doi.org/10.3321/J.Issn:0438&amp;#8722;0479.2006.Z1.061
http://dx.doi.org/10.3321/J.Issn:0438&amp;#8722;0479.2006.Z1.061
http://dx.doi.org/10.3321/J.Issn:0438&amp;#8722;0479.2006.Z1.061
http://dx.doi.org/10.3321/J.Issn:0438&amp;#8722;0479.2006.Z1.061
http://dx.doi.org/10.3321/j.issn:0250&amp;#8722;3301.2004.05.029
http://dx.doi.org/10.3321/j.issn:0250&amp;#8722;3301.2004.05.029
http://dx.doi.org/10.3321/j.issn:0250&amp;#8722;3301.2004.05.029
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;7075.2002.01.011
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;7075.2002.01.011
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;7075.2002.01.011
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3321/j.issn:0529&amp;#8722;6579.2000.01.016
http://dx.doi.org/10.3969/j.issn.1007&amp;#8722;6336.2008.03.024,
http://dx.doi.org/10.3969/j.issn.1007&amp;#8722;6336.2008.03.024,
http://dx.doi.org/10.3969/j.issn.1007&amp;#8722;6336.2008.03.024,
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;8160.2007.04.015
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;8160.2007.04.015
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;8160.2007.04.015

10

PN v VR AL Y ST 70 4F 93

[80]

[81]

[82]

[83]

[84]

[85]

[86]

(871

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

Boropob B I'. Standardization of marine plankton survey methods[J]. Li Guanguo, trans. Oceanologia et Limnologia Sinica, 1957, 1(1):
1-10.

W B e B T X YN AR 2 K SRR P e A AR A ki) — S ], 2R, 3. W9 1T, 1959, 2(2): 72-74.

Boropob B I'. Some suggestions for survey methods of marine plankton in the east coast of Asia[J]. Li Shanxun, trans. Oceanologia et
Limnologia Sinica, 1959, 2(2): 72-74.

R B IEFERIT T TP AR AL 8 — I DX PR AR e £ D5 ik B 0], R S IV, 1959, 2(2): 6771

Section of Planktology, Institute of Oceanology, Academia Sinica. Recommendations for the unification of shallow sea plankton invest-
igation methods[J]. Oceanologia et Limnologia Sinica, 1959, 2(2): 67-71.

AR, K. G | UGt 37 N ORI XA BB m BT 1. 2r28R00T5E[0]. e ST, 1957, 1(1): 27-87.

Zhu Shuping, Gu Yujie. Studies on the genus Chaetoceros Ehrenberg from the fishing ground of the mackerel, Pneumatophorus Ja-
ponicus (Houuttuyn), off the Shantung coast from Chefoo to Weihai. part I. A systematic study[J]. Oceanologia et Limnologia Sinica,
1957, 1(1): 27-87.

SN, SRR, MR G B f S SR I X B R AT I AR A RS [I]. W S TIE, 1958, 1(2): 167-179.

Zhu Shuping, Guo Yujie. Study on Yantai, Weihai carp fishing grounds and the genus diatomium in the nearby sea area- Il . Ecological
research[J]. Oceanologia et Limnologia Sinica, 1958, 1(2): 167-179.

JENDRIE. A Bl RGP ol BB % SR SRR A ——908 T T by BE M T AR A 45 0], WA & 5453, 2010, 27(6): 3-5.

Zhou Qinghai. Provide scientific basis to boost the healthy development of China's marine enterprises[J]. Ocean Development and Man-
agement, 2010, 27(6): 3-5.

Bucklin A, Nishida S, Schnack-Schiel S, et al. A census of zooplankton of the global ocean[M]//Mclntyre A D. Life in the World’s
Oceans: Diversity, Distribution, and Abundance. Oxford: Wiley-Blackwell, 2010.

TR, SRAAER, A, PRI RS (LB M]. B B EOR T A, 1965.

Zheng Zhong, Zhang Songzong, Li Song. Pelagic Copepods in China Seas (Volume 1)[M]. Shanghai: Science and Technology Press,
1965.

IR, 2, 20, AF. i RIS LR (P E)M]. L BRI R, 1982.

Zheng Zhong, Li Song, Li Shaojing, et al.Pelagic Copepods in China Seas (Volume 2)[M]. Shanghai: Science and Technology Press,
1982.

WRbirkE, Mtz i EREEERIF I L 2E MY, JEat: A AL, 1995.

Chen Ruixiang, Lin Jinghong. Pelagic Ostracoda in China Seas[M]. Beijing: China Ocean Press, 1995.

e IR, HEMERE, Bl 28 TP E SR, TR HESI Y. S5 T, MRS, KRR N, KBV AN, ROK BRI M. JEat: BE
Jizkt, 2002.

Gao Shangwu, Hong Huixin, Zhang Shimei. Fauna Sinica: Invertebrates, Cnidaria, Hydrozoa, Siphonophorae, Scyphomedusae (Volume
27)[M]. Beijing: Science Press, 2002.

A E. hE S TCE S, TS, M. Ja BRA R, 2004,

Xiao Yichang. Fauna Sinica: Invertebrates, Chaetognatha, SagittalM]. Beijing: Science Press, 2004.

TRAAR. BRI K RS IMY. Jbat: M AR, 2005.

Zhang Jinbiao. Pelagic Siphonophora in China Seas[M]. Beijing: China Ocean Press, 2005.

VIIRAH, 350, AO%E, 48 v AR S T KRR S CE L TIIHIMI. Jbat: i R, 2014,

Xu Zhenzu, Huang Jiaqi, Lin Mao, et al. The Superclass Hydrozoa of the Phylum Cnidaria in China (Vol. 1 and Vol. 2)[M]. Beijing:
China Ocean Press, 2014.

O, EER, INEE, 5. T EEFISRERZHECE . TUhIM]. JEat: #EF R, 2018.

Lian Guangshan, Wang Yanguo, Sun Rouxin, et al. Species Diversity of Marine Planktonic Copepods in China’s Seas (Vol. 1 and Vol.
2)[M]. Beijing: China Ocean Press, 2018.

KRHE, 203, VPR PRI IIRAE A M. JUat: A T AL, 1984,

Zheng Zhong, Li Shaojing, Xu Zhenzu. Planktonic Biology in China's Seas[M]. Beijing: China Ocean Press, 1984.

IR, WSCHE . RS A A M. ST IR R A, 1987

Zheng Zhong, Cao Wengqing. The Biology of Marine Cladocera|[M]. Xiamen: Xiamen University Press, 1987.

R, /055, il IR YA M), BT T LT IR R, 1992

Zheng Zhong, Li Shaojing, Lian Guangshan. Biology of Marine Copepod[M]. Xiamen: Xiamen University Press, 1992.

X, AR, hESYE. TS, BT B, BIFE M]. Jbat: B2 R, 2000

Liu Ruiyu, Wang Shaowu. Fauna Sinica: Invertebrates, Malacostraca, Mysidacea (Volume 21)[M]. Beijing: Science Press, 2000.
PR, K2 T ESE. TR, 8 =\ W ESi T, MAEsii], s B CREOIE B M. Jbat: Bl iR,
2002.

Chen Qingchao, Shi Changtai. Fauna Sinica: Invertebrates, Arthopoda, Amphipoda (Volume 28)[M]. Beijing: Science Press, 2002.
IR, 28D, AR IR AR )~ M. T BT TR AT, 2011

Zheng Zhong, Li Shaojing, Guo Donghui. Biology of Marine Euphausiacea[M]. Xiamen: Xiamen University Press, 2011.


http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9857.2010.06.001
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9857.2010.06.001
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9857.2010.06.001
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9857.2010.06.001
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9857.2010.06.001

94

M2 4148

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

TSR, MO, T R RN 2 REEIM]. U T A, 2012,
Huang Zongguo, Lin Mao. The Living Species in China's Seas[M]. Beijing: China Ocean Press, 2012.
MO, EFOL, EEZE, &5 TOACHEFIF P M S FEE]. A2 ZFEE, 2011, 19(6): 646-654.
Lin Mao, Wang Chunguang, Wang Yanguo, et al. Zooplanktonic diversity in the western Pacific[J]. Biodiversity Science, 2011, 19(6):
646—654.
HINAE, VEPRAR, MR, 5. RS R IE K BEE B R (R K BEE AR, SRR RE BD[I]. TR e A SRR, 2015, 54(6):
825-828.
Huang Jiaqi, Xu Zhenzu, Lin Mao, et al. Two new species of suborder tubulariida from the South China Sea (Anthomedusae,
Capitata)[J]. Journal of Xiamen University: Natural Science, 2015, 54(6): 825—828.
Lin Mao, Xu Zhenzu, Huang Jiaqi, et al. Taxonomic notes on hydroidomedusae (Cnidaria) from South China Sea I: family eucodoniid-
ae (Anthomedusae)[J]. Zoological Systematics, 2016, 41(1): 48—53.
Xu Zhenzu, Huang Jiaqi, Lin Mao, et al. Taxonomic notes on hydroidomedusae (Cnidaria) from South China Sea II : family bythotiarid-
ac (Anthomedusae)[J]. Zoological Systematics, 2016, 41(2): 149—157.
Wang Chunguang, Xu Zhenzu, Huang Jiaqi, et al. Taxonomic notes on hydroidomedusae (Cnidaria) from South China sea Ill: family
rathkeidae and zancleopsidae[J]. Zoological Systematics, 2016, 41(4): 392—403.
Xiang Peng, Ye Youyin, Chen Xiaoyin, et al. Euphilomedes biacutidens (Ostracoda, Myodocopida, Philomedidae), a new species from
China Sea[J]. PeerJ, 2017, 5(3): €3488.
SRR, BRIREE, MR, AF. h EEE AR S (L) IM. b R IR, 1982.
Jin Dexiang, Cheng Zhaodi, Lin Junmin, et al. Marine Benthic Diatoms in China (Volume 1)[M]. Beijing: China Ocean Press, 1982.
BTERE, BRI, XAL, 55, i EE A IS BE2E (T )M, Jbat: e R R, 1992.
Jin Dexiang, Cheng Zhaodi, Liu Shicheng, et al. Marine Benthic Diatoms in China[M]. Beijing: China Ocean Press, 1982.
FRSPAS, A0 5. Sl Ak AL T, AL, A LR M. bt Bl Hi AL, 2001.
Zheng Shouyi, Fu Zhaoxian. Fauna Sinica: Phylum Grinifera, Foraminifera[M]. Beijing: Science Press, 2001.
R, IRAE A, SHIGEH. P E B Bt 2ELF B A M), JEat: Bl RRAL, 2009.
Song Weibo, Warren A, Hu Xiaozhong. Free-living Ciliates in the Bohai and Yellow Seas, China[M]. Beijing: Science Press, 2009.
Xu Kuidong, Du Yongfen, Lei Yanli, et al. A practical method of Ludox density gradient centrifugation combined with protargol stain-
ing for extracting and estimating ciliates in marine sediments[J]. European Journal of Protistology, 2010, 46(4): 263—270.
BT, REEMR. HY/T 140-201 1, WGPEMBUIRA A= Y Is & HLTE(S]. Jbat: h Ebsfil AL, 2011,
Lei Yanli, Xu Kuidong. HY/T 140-2011, Specifications for the survey of marine microbenthos[S]. Beijing: China Standard Press, 2011.
rhA N RN 6] G5 i B R A R, v ) ) bR AL A 22 5 25 GBY/T 34656-2017, HVE TR (] B A ) I A MLAE S ]
Jent: spEpRET R, 2017.
General Administration of Quality Supervision, Inspection and Quarantine of the People's Republic of China, Standardization Adminis-
tration of the People's Republic of China. GB/T 34656-2017, Specifications for marine sediment interstitial biota survey[S]. Beijing:
China Standard Press, 2017.
Gong Jun, Shi Fei, Ma Bin, et al. Depth shapes o- and B-diversities of microbial eukaryotes in surficial sediments of coastal
ecosystems[J]. Environmental Microbiology, 2015, 17(10): 3722-3737.
Zhao Feng, Filker S, Xu Kuidong, et al. Patterns and drivers of vertical distribution of the ciliate community from the surface to the
abyssopelagic zone in the Western Pacific Ocean[J]. Frontiers in Microbiology, 2017, 8: 2559.
Mare M F. A study of a marine benthic community with special reference to the micro-organisms[J]. Journal of the Marine Biological
Association of the United Kingdom, 1942, 25(3): 517-554.
Giere O. Meiobenthology: the Microscopic Motile Fauna of Aquatic Sediments[M]. 2nd ed. Berlin: Springer, 2009.
Higgins R P, Thiel H. Introduction to the Study of Melofauna[M]. Washington, DC: Smithsonian Institution Press, 1988: 488.

kR, L. [ BR/NEY AR A= DR i) SR S JR [T]. v IR K222 4R, 2004, 34(5): 799-806.
Zhang Zhinan, Zhou Hong. Some progress on the study of meiofauna[J]. Periodical of Ocean University of China, 2004, 34(5):
799-806.
Zhang Z N, Platt H M. New species of marine nematodes from Qingdao, China[J]. Bulletin of the British Museum Natural History (Zo-
ology), 1983, 45(5): 253-261.
Fleeger J W, J JJhll, Higginsr P. VT 17 K 48 30T i 5/ 0 JE AV A58 12 245 0 3 ) 26 2 25 0 A6 BF 9 0. 18 P BH 2 42 41, 1986, 27:
199-208.
Fleeger J W, Tang Zhican, Higginsr P. Preliminary study on the ecology of small benthic copepods and apes and Kinorhyncha in the
Changjiang Estuary and adjacent waters[J]. Studia Marina Sinica, 1986, 27: 199-208.
B T EEA YRS A M. ALt W R, 2008.
Huang Zongguo. Marine Species and their Distribution in China[M]. Beijing: China Ocean Press, 2008.
XF E. AR 2 SR MI. LR B AL, 2008.
Liu Ruiyu. Checklist of Marine Biota of China Seas[M]. Beijing: Science Press, 2008.


http://dx.doi.org/10.3724/SP.J.1003.2011.09178
http://dx.doi.org/10.3724/SP.J.1003.2011.09178
http://dx.doi.org/10.3724/SP.J.1003.2011.09178
http://dx.doi.org/10.6043/j.issn.0438&amp;#8722;0479.2015.06.013
http://dx.doi.org/10.6043/j.issn.0438&amp;#8722;0479.2015.06.013
http://dx.doi.org/10.6043/j.issn.0438&amp;#8722;0479.2015.06.013
http://dx.doi.org/10.6043/j.issn.0438&amp;#8722;0479.2015.06.013
http://dx.doi.org/10.6043/j.issn.0438&amp;#8722;0479.2015.06.013
http://dx.doi.org/10.11865/zs.201644
http://dx.doi.org/10.7717/peerj.3488
http://dx.doi.org/10.1016/j.ejop.2010.04.005
http://dx.doi.org/10.1111/1462&amp;#8722;2920.12763
http://dx.doi.org/10.3389/fmicb.2017.02559
http://dx.doi.org/10.1017/S0025315400055132
http://dx.doi.org/10.1017/S0025315400055132
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2004.05.035
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2004.05.035
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2004.05.035

10

PN v VR AL Y ST 70 4F 95

[124]

[125]
[126]
[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

TKAER, AL, AR, G5 E/INRYRATIAE YIRS A 40— R 55 SR ER[J]. 1VE S5V, 2017, 48(4): 657-671.

Zhang Zhinan, Zhou Hong, Hua Er, et al. Meiofauna study for the forty years in China——Progress and prospect[J]. Oceanologia et
Limnologia Sinica, 2017, 48(4): 657-671.

Turner D. Account of a new interesting species of Fucus[J]. Annals of Botany, 1806, 2: 376—378.

Tseng C K. Gloiopeltis and the other economic seaweeds of Amoy, China[J]. Lingnan Science Journal, 1933, 12(1): 43—63.

Tseng C K, Li L C. Some marine algae from Tsingtao and Chefoo, Shantung[J]. Bulletin of the Fan Memorial Institute of Biology (Bot-
any), 1935, 6(4): 183-235.

Wy 4, SRR, sk, T EZ VAT EEREIM]. et B, 1962.

Tseng C K, Zhang Junfu, Zhang Derui. Chinese Economic Seaweed[M]. Beijing: Science Press, 1962.

Tseng C K. Common Seaweeds of China[M]. Beijing: Science Press, 1983.

TR, T2 W ENGPE SRR I 2R RS I]. ) PERIE, 2014, 21(6): 580-586.

Huang Bingxin, Ding Lanping. The catalogue of marine canyobacteria of China[J]. Guangxi Sciences, 2014, 21(6): 580—586.

TR, ko, 28 H . RS TR AR, I IORRE, 2015, 22(2): 201-210,

Ding Lanping, Huang Bingxin, Luan Rixiao. New classification system of marine green algae of China[J]. Guangxi Sciences, 2015,
22(2): 201-210.

T2, ko, EEM. P EBELRT TR ) TR, 2015, 22(2): 164-188.

Ding Lanping, Huang Bingxin, Wang Hongwei. New classification system of marine red algae of China[J]. Guangxi Sciences, 2015,
22(2): 164—188.

Hokb, T2, 28 2, . W ENG A3 TR 2R RG] ) TUFRE, 2015, 22(2): 189-200.

Huang Bingxin, Ding Lanping, Luan Rixiao, et al. New classification system of marine brown algae of China[J]. Guangxi Sciences,
2015, 22(2): 189-200.

W4 b ENEEGE. S BT SR, B AR H M. dba: Bl AL, 2000.

Tseng C K. Flora Algarum Marinarum Sinicarum Tomus Ill. Phacophyta No. Il Fucales[M]. Beijing: Science Press, 2000.

W22 hEMEEEAE. T U] SR DR B 1R H | AMEE H M. Jbst: B lRA, 2005.

Tseng C K. Flora Algarum Marinarum Sinicarum Tomus II. Rhodophyta No. Il Acrochaetiales Nemaliales Bonnemaisoniales[M].
Beijing: Science Press, 2005.

T PR, IO SBE] SR 29 E L RBEEE R mdiH, B3 E . RIEEE . TR A M), Jtat B
AL, 2013,

Ding Lanping. Flora Algarum Marinarum Tomus IV. Chlorophyta No. I Ulotrichales Chaetophorals Phacophilales Ulvales Prasiolales
Cladophorales Acrosiphoniales[M]. Beijing: Science Press, 2013.

FRIE, BRI P EERGE. 55 T 200 ). ST DY B L A28 E L LD A (M. bt B R R, 1999.

Xia Bangmei, Zhang Junfu. Flora Algarum Marinarum Sinicarum Tomus II. Rhodophyta No.V Ahnfeltiales Gigartinales Rhody-
meniales[M]. Beijing: Science Press, 1999.

B4 T [ R R M. JLET: Bl R, 2009.

Tseng C K. Seaweeds in Yellow Sea and Bohai Sea of China[M]. Beijing: Science Press, 2009.

B2, BRI, JUORT T P  E IX AR B IX R )R], YT ST, 1959, 2(4): 244-265.

Tseng C K, Zhang Junfu. On the regional division of the marine algal flora of the Western North Pacific[J]. Oceanologia et Limnologia
Sinica, 1959, 2(4): 244-265.

I, AR, XU, S PR R A A R TR [ B R B[], TR R AR T, 2016, (511): 194-204.

Zhang Junlong, Shi Benze, Zhao Feng, et al. Progress and prospect in marine benthology in China[J]. Studia Marina Sinica, 2016, (511):
194-204.

BEHT, BB, XL TR A TR )], TR, 1979, (S1): 30-33.

Cui Yuheng, Tang Zhican, Xu Fengshan. A survey of marine benthic biology research[J]. Marine Sciences, 1979, (S1): 30—33.

ZEPTIE. TR R A= Y SRR B R B AR A I[T]. AR ZHEE, 2011, 19(6): 676-684.

Li Xinzheng. An overview of studies on marine macrobenthic biodiversity from Chinese waters: principally from the Yellow Sea[J].
Biodiversity Science, 2011, 19(6): 676—684.

SRAS. BV ™ SR AR AT — R A5 (0], LRSI T AT, 1935, 11: 1-95.

Zhang Xi. Report on the first collection of marine animals in Jiaozhou Bay[J]. Beiyan Animal Research Institute Series, 1935, 11: 1-95.

KA, AR RN T R R i B AR S ) 2 ST M. 6P N7 AEFRIFFE B i R, 1936.

Zhang Xi, Xiang Liju. Study on Edible Mollusks and Nearby Seafood in Jiaozhou Bay[M]. Peking: National Peking Research Institute,
1936.

KA, EHEEIR]. e L Bl R S A 58 0 R o — R AR (M. AL BT AL RS B sl 25T i, 1936.

Zhang Xi, Ma Xiutong. Report on the Second and Third Phases of Marine Animal Production Group in Jiaozhou Bay[M]. Peking: Na-
tional Peking Research Institute, 1936.

KA, S5 Ta]. eI i Sl R AR P AR PUIIR AR5 (M. B B SZALFAIFFE B AR, 1949.


http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2014.06.004
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2014.06.004
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2014.06.004
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.013
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.013
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.013
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.011
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.011
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.011
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.012
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.012
http://dx.doi.org/10.3969/j.issn.1005&amp;#8722;9164.2015.02.012
http://dx.doi.org/10.12036/hykxjk20160725005
http://dx.doi.org/10.12036/hykxjk20160725005
http://dx.doi.org/10.12036/hykxjk20160725005

96 M2 4148
Zhang Xi, Ma Xiutong. Report on the Fourth Phases of Marine Animal Production Group in Jiaozhou Bay[M]. Peking: National Peking
Research Institute, 1949.

(1471 ANV EEE ©. B R A F R M), Jbat: BHeF iR, 1958.
Guryanoya. Ecology of Intertidal Zone in the Yellow Sea[M]. Beijing: Science Press, 1958.

(148] ZHLGHH b. BTN IE RSP 7249 BP W40) X R BT[], 15 HITH, 1960, 3(2): 94-105.
Romakina H b. Study on the fauna of ladybugs (Crustacea, Mollusca) in the coastal zone of the Yellow Sea[J]. Oceanologia et Limnolo-
gia Sinica, 1960, 3(2): 94-105.

(149] XUsuE, TRIEUL. 3, ARIEENISY X RAGRRA ). EEE S WITH, 1963, 5(4): 306-321.
LiuJY, Hsu F S. Preliminary studies on the benthic fauna of the Yellow Sea and the East China Sea[J]. Oceanologia et Limnologia Sin-
ica, 1963, 5(4): 306—321.

[150] R, SeAu, ML YRR | Bk 0 As RSB 0], Ak RITSE, 1998, 19(1): 31-42.
Cheng Jisheng, Guo Xuewu. Distribution and dynamic variations of species and quantity of benthos in the Bohai Sea[J]. Marine Fisher-
ies Research, 1998, 19(1): 31-42.

(1511 whid, SKAER, T L. B R R gl 4 == B FAE Wyt TSR (0], B e %2741, 2001, 31(6): 889-896.

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

Han Jie, Zhang Zhinan, Yu Zishan. Study on the macrobenthic abundance and biomass in Bohai Sea[J]. Journal of Ocean University of
Qingdao, 2001, 31(6): 889—896.

PINETT, XV, B S RS2 R /A D). BN, 1991, 9(1): 42-50.

Sun Daoyuan, Liu Yincheng. Species composition and quantitative distributions of biomass and density of the macrobenthic infauna in
the Bohai Sea[J]. Journal of Oceanography of Huanghai & Bohai Seas, 1991, 9(1): 42—50.

T, SRR, #h . R R S PR G ) BRI E ). 5 SRR, 2001, 31(6): 867871,

Yu Zishan, Zhang Zhinan, Han Jie. Primary study on secondary production of macrobenthos in Bohai Sea[J]. Journal of Ocean Uni-
versity of Qingdao, 2001, 31(6): 867—871.

i, AR, T i AR ORELR S Y I RETE SR (1], A8, 2004, 24(3): 531-537.

Han Jie, Zhang Zhinan, Yu Zishan. Macrobethic community structure in the southern and central Bohai Sea, China[J]. Acta Ecologica
Sinica, 2004, 24(3): 531-537.

MR, TREIE. B T IS Y AL AR SRR FE[T]. WPERLE, 1990, (2): 48-52.

Wu Yaoquan, Zhang Baolin. Ecology of the economic invertebrates in the Bohai Sea[J]. Marine Sciences, 1990, (2): 48—52.

KR, 4R HT, AR, 45, B ARIEIERI A M AR AR R[], ERREAE T, 1986, 27: 153-173.

Liu Ruiyu, Cui Yuheng, Xu Fengshan, et al. Ecological characteristics of macrobenthos of the Yellow Sea and the East China Sea[J].
Studia Marina Sinica, 1986, 27: 153—173.

XS T BB AL A AN AW BHIRIM]. bt Bl T, 1992

Liu Ruiyu. Ecology and Living Resources of Jiaozhou Bay[M]. Beijing: Science Press, 1992.

XS =. WARHE KBRS AL ) 2R e IR S A2 AR F S D). 75 & b ER =BT B, 2002.

Liu Lusan. Study on the biodiversity of macrobenthos in the Yellow Sea and the East China Sea[D]. Qingdao: Institute of Oceanology,
Chinese Academy of Sciences, 2002.

sk Je. B R E Y 2R SRR S RIDFSE D). B % thERA BB TEIT SR, 2012,

Zhang Junlong. Biodiversity and community structure of macrobenthos in the Yellow Sea[D]. Qingdao: Institute of Oceanology,
Chinese Academy of Sciences, 2012.

ZERR, L, Tk, 55 KL O SR R R S BEVE FRIE[T]. sh2#4ik, 2007, 53(1): 76-82.

Li Baoquan, Li Xinzheng, Wang Hongfa, et al. Characters of a macrobenthic community off the Changjiang River Estuary[J]. Acta Zo-
ologica Sinica, 2007, 53(1): 76—82.

K=, dafs, T FSR, 45, U0 AT R R R AT S i 2= (8] 347 5 3 S0 3R (7] LR 35"#4T, 2008, 28(7): 3027-3034.

Liu Lusan, Meng Wei, Tian Ziqiang, et al. Distribution and variation of macrobenthos from the Changjiang Estuary and its adjacent wa-
ters[J]. Acta Ecologica Sinica, 2008, 28(7): 3027-3034.

Ao, VLA, LTV A R RURAT AL R A AR [J]. 5 ZHEIR, 1989, 8(2): 144-149.

Li Rongguan, Jiang Jinxiang. Variation of macrobenthos community in the western waters, Xiamen[J]. Journal of Oceanography in
Taiwan Strait, 1989, 8(2): 144—149.

WHE, RERL. TR TR 2 BRI ] P51, 1978, 9(1): 99-107.

Shen Shoupeng, Wu Baoling. Preliminary report on the pelagic polychaetes from Zhongsha Islands (Guangdong Province, China)[J].
Oceanologia et Limnologia Sinica, 1978, 9(1): 99-107.

RER, PN, B TV ST i 2 B Y B A9 DT )], MR, 1980, 2(1): 111-130.

Wu Baoling, Sun Ruiping, Chen Mu. Zoogeographical studies on polychaeta from the Xisha Islands and its adjacent waters[J]. Haiyang
Xuebao, 1980, 2(1): 111-130.

RER. TEZMWIE. BT, ZBH, HAURH M. ARt B R, 1997,

Wu Baoling. Fauna Sinica: Annelida, Polychaeta, Phyllodocida[M]. Beijing: Science Press, 1997.


http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.011
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.011
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.011
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.011
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.007
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.007
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.007
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.007
http://dx.doi.org/10.3969/j.issn.1672&amp;#8722;5174.2001.06.007
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.03.020
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.03.020
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.03.020
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2004.03.020
http://dx.doi.org/10.3969/j.issn.1674&amp;#8722;5507.2007.01.009
http://dx.doi.org/10.3969/j.issn.1674&amp;#8722;5507.2007.01.009
http://dx.doi.org/10.3969/j.issn.1674&amp;#8722;5507.2007.01.009
http://dx.doi.org/10.3969/j.issn.1674&amp;#8722;5507.2007.01.009
http://dx.doi.org/10.3969/j.issn.1674&amp;#8722;5507.2007.01.009

10

PN v VR AL Y ST 70 4F 97

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

S Ny, tRo. FEE AR SRS EL[I]. 4 4ll, 1990(1): 134-140.

Wu Youwei, Xu Yong. A survey of modern aquatic products trade in China[J]. Ancient and Modern Agriculture, 1990(1): 134-140.
MW, ZEE. Pl M), B R EOR T R, 1993: 337.

Cong Ziming, Li Ting. History of Fishery in China[M]. Beijing: Science and Technology of China Press, 1993: 337.

Ol BRI 2 DL 2K P B AR R 51 2, T E AR B R TR ES. RO BRI M. Jbat ok
A Hi A, 1994,

China Agricultural Encyclopedia Editorial Committee Aquaculture Volume Editorial Committee, China Agricultural Encyclopedia Edit-
orial Department. China Agricultural Encyclopedia: Aquatic Industry (Volume 1)[M]. Beijing: China Agriculture Press, 1994.
BRI R, B Sl M. GAE, i ATEBEH R ETT, 1947.

Press Bureau of the Executive Yuan. Taiwan Agriculture and Fishery[M]. Taibei, China: Agriculture and Fisheries in Taiwan Press,
1947.

RGO, BB, Ml A PR M]. dL st Lol R, 1991.

Deng Jingyao, Zhao Chuanyin. Marine Fishery Biology[M]. Beijing: China Agriculture Press, 1991.

WRICRI. 2 B el A 2 M. Jbse s WP R AL, 1991.

Chen Dagang. Fishery Ecology in the Yellow Sea and Bohai Sea[M]. Beijing: China Ocean Press, 1991.

AL, B, FH, S B iR SR RS M. JERT: Bl AL, 2005.

Jin Xianshi, Zhao Xianyong, Meng Tianxiang, et al. Yellow Sea and Bohai Sea Biological Resources and Habitats[M]. Beijing: Science
Press, 2005.

RERRTE. vh R R 40 DO AR Y IR S SR M. JE Rt B R, 2006.

Tang Qisheng. Marine Biological Resources and Habitats in China's Exclusive Economic Zone[M]. Beijing: Science Press, 2006.
e, R Tt M EEE ARG S AR 1. A S R a8 12 AR IM]. Jbat: BEEA I R, 2002.

Su Jilan, Tang Qisheng. Study on Ecosystem Dynamics in Coastal Ocean II. Processes of the Bohai Ecosystem Dynamics[M]. Beijing:
Science Press, 2002.

Jin Xianshi, Shan Xiujuan, Li Xiansen, et al. Long-term changes in the fishery ecosystem structure of Laizhou Bay, China[J]. Science
China: Earth Sciences, 2013, 56(3): 366—374.

Tang Qisheng, Jin Xianshi, Wang Jun, et al. Decadal-scale variations of ecosystem productivity and control mechanisms in the Bohai
Sea[J]. Fisheries Oceanography, 2003, 12(4/5): 223-233.

FE B, TS, 4 AL NS R A0 | AFHE AR Y SR AR AR AR, LR, 2010, 31(1): 19-24.

Wang Aiyong, Wan Ruijing, Jin Xianshi. Decadal variations of ichthyoplankton biodiversity in spring in Laizhou Bay of the Bohai
Sea[J]. Progress in Fishery Sciences, 2010, 31(1): 19-24.

Ji e, WSS, BAG. LR B T B A IR 2 X i £ 0 PR 4345 A VR I, 2B 773k, 2009, 29(12): 6818-6826.

Wan Ruijing, Zhao Xianyong, Wei Hao. Function of thermocline for vertical distribution of anchovy eggs in the spawning ground of the
southern waters to Shandong Peninsula[J]. Acta Ecologica Sinica, 2009, 29(12): 6818—6826.

Dou Shuozeng, Masuda R, Tanaka M, et al. Identification of factors affecting the growth and survival of the settling Japanese flounder
larvae, Paralichthys olivaceus[J]. Aquaculture, 2003, 218(1/4): 309-327.

Shan Xiujuan, Huang Wei, Cao Liang, et al. Ontogenetic development of digestive enzymes and effect of starvation in miiuy croaker
Miichthys miiuy larvae[J]. Fish Physiology and Biochemistry, 2009, 35(3): 385—398.

B, TERVE, Z5HEE. TR M. 20, Jbat: @808 i, 2007.

Yin Ruiyu, Wang Yingluo, Li Bocong. Philosophy of Engineering[M]. 2nd ed. Beijing: Higher Education Press, 2007.

Ping C. Preliminary observations on the osteology of Neomeris phocaenoides. Contributions from the Biological Laboratory of the Sci-
ence Society of China[J]. Zoological Series, 1925, 1(4): 1-37.

AR, TP E Y- B2 IM]. e BRE H AL, 1962.

Shou Zhenhuang. Economy Animal Record in China[M]. Beijing: Science Press, 1962.

LR P EAEHFLEIY X R[], R, 1991, 13(3): 387-392.

Wang Pilie. Marine mammal flora of China[J]. Haiyang Xuebao, 1991, 13(3): 387—-392.

BLB, 2, . Th TR FL SN A RRZE | SR RO R T]. HETERLE, 2000, 24(9): 35-39.

Zhu Qian, Jiang Bo, Tang Tingyao. Species, distribution, and production of marine mammals in the Chinese coastal waters[J]. Marine
Sciences, 2000, 24(9): 35-39.

AT, T oo, #hgik, 55, o EE AT MER (D], 15282447, 2011, 31(1): 20-36.

Hao Yujiang, Wang Kexiong, Han Jiabo, et al. Marine mammal researches in China[J]. Acta Theriologica Sinica, 2011, 31(1): 20-36.


http://dx.doi.org/10.1007/s11430&amp;#8722;012&amp;#8722;4528&amp;#8722;7
http://dx.doi.org/10.1007/s11430&amp;#8722;012&amp;#8722;4528&amp;#8722;7
http://dx.doi.org/10.1046/j.1365&amp;#8722;2419.2003.00251.x
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;7075.2010.01.004
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;7075.2010.01.004
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;7075.2010.01.004
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2009.12.061
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2009.12.061
http://dx.doi.org/10.3321/j.issn:1000&amp;#8722;0933.2009.12.061
http://dx.doi.org/10.1016/s0044&amp;#8722;8486(02)00531&amp;#8722;8
http://dx.doi.org/10.1007/s10695&amp;#8722;008&amp;#8722;9263&amp;#8722;9
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3096.2000.09.014
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3096.2000.09.014
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3096.2000.09.014
http://dx.doi.org/10.3969/j.issn.1000&amp;#8722;3096.2000.09.014

98 WP 4146

Progress on marine biological studies in China over the past 70 years
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Abstract: With the proposal of “China maritime power strategy”, it has become an urgent necessity to accelerate
the development of marine studies in China. Marine organism is an inalienable parts of the ocean, furthermore, this
marine organism together with its environments are interact on and influence each other. As a part of marine stud-
ies, marine biological studies are more and more important. To commemorate the Chinese scientists in the field of
marine biological studies, this paper reviews the major progress of marine biological studies since the founding of
the new country, P. R. China. It summarizes and discusses the future directions of marine biological studies, and

hope this will lead to a new thriving in the study of marine biological studied in China in near future.

Key words: marine biological studies; biological oceanography; marine microbes; marine phytoplankton; seaweed; mar-

ine zooplankton; marine microbenthos; marine meiobenthos; marine macrobenthos; marine fishery; sea mammal



