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Fig. 1 Distribution of China’s exploration contract areas in International Seabed Area



331 4258 10 ) g, S GRS EUR R I = 4F 2615

o [ E [ it ST e P B B I = 4R ), A
PG RATIRHE, FUKPFE. B =F
W7 B 5 BRI, P BIGRIE AR R B 0T
SR, I LR &S RIRF R/ 2] 1R
MR EREET, AT ST

1.2 RERFER, FEAEALEE: NBIRRX T
IR EIRGENREZRTIE. Wi 2)ER
TRIG TR BRI R IE 3 B A T IR B e &

RISCHE, BRI HORIL & IR B B E 1 IR B

B ERIF RTEBNI B IRPEEFIREFE
B RV 2 AT, R E 1 = R &

Tt M EH R RAUK MR &, it

T bR AE ) EURE 2 2438 K TR IR 3E &% . T

T 2 IURE O 0 256 6 30 S S P DR B it ) 1P # Ak T

TEVIRAS, BERE =R A K P vk s Tt

% 7 N A 3 110 s 0 B (B 0 % ot =

I FEREFEAS . M, A ] SRR 4

WREFETE A A T TAER K, X HA ) DL

77, FEIIBORE S R I, JoZE I I 7 EEAR S i3k

Fo 17 F i R IR /K 2 R INR R 40 = 74X

IR ARG WA PR RS IR

M AR EEEE R R ERSYTENE

HholaE, AR FARRERAR “TEIE.

S = FAHT RIS R
&, WAICETER 1 BL “ide ™, “Wgile”. W&k
=R R S N R AR I — IR e 4
FORE R 2), KR T A SE 7K A ER 7K
ZWHRIMIERG . BB FELEN RS RIFH
FHOCFHE R RS FHE, Hul O] LA 2 IRE K
PR B SRR TAE MR, 8 MHEARK
L RRE AN AT EE M A B UK, B RER
e K RAEE R E O R KRR I,
A AT L A [,

o E RVE 2 AL AR, 6 b [ s v 8 DX 3
ERARAE, R R REIIR RS2 7 IS 1
KRR o R 4 B B — BT IR 28 K
JEBFEIRERS . 2RSS, s IR 2UBOR:
8 R R B 38 45 3% /K 45 (Remotely operated vehicle,
ROV) K 4 | BURE A B 78 7K 2% (Human occupied
vehicle, HOV)E G R HURE s M R ER N2 AR ¢ 4% HH
EGIERA . K TRRM A BEIRERS . 2E &

G 2020/8/3114:51

2 REE =R RBEERBE: (a) BT S
NHEKE: (b) “W” 5 HEBKE: (o) “lk” S5iE
PR AR
Fig. 2
equipment: (a) “Jiaolong” HOV; (b) “Qianlong” AUV; (c)
“Hailong” ROV

China’s “Three Dragons” deep-sea carrying

ZWHRMERG . wkG RSN 258, AL
] [ 5 2 19 KT8 i 2 K ok B E TR K AR
(Autonomously underwater vehicle, AUV)FIKRiFE
K FHEHHL(Gliden) REE, M T UL “i” SN
WoKEs. W RIVEFWEKE R RYE
FEWOKER . “RBIe” RIKNE PR R IR
RIEIRMFLARBEAAR R, MRk T IR SRR —
RYVREEFARM A, £l T %M “AEddk. 5l
k7, Bl CEHFEMK. HEGH” FIRERNRE&
KB, 38 T R SHREIRE S T & .



2616 T EA O8RS

2021410 A

R, U BN KR T ) 5 6 1 B
. LT B PR S RS O, TR B R VR
WhIR G sh et B — AN e T,

DRI TLIRERIN (1) B AR R R SR 2. B “L
7 PR, o ERPFE SR SRR R 5ikih
FARWA, T 2000 FFHTTER T IRERE RS0 5%
56 = KR AR i AL, 2001 EAE = R AL
BISEELT 143 SKAKIRBIRAT 5 R GR35k
5, SRELT R E R M SEES % KR e 1)
BLEEER . 2016 fF LR, 7EE S E SRR AR
PR (B I R SCRE T, K23k
HAE N B A FRBFRBIN, R T REEER
B2 RBEMRT R RS, HAEER T TER
TH VAT SR =M. Ak, 1000 K g
HRARSE ST B AT S5 (LB 3), St 1 R KA 56
SRS M, IR E S G SR
FFRBEE T RS A

B3 1000 KZCRA 5
Fig. 3 1000 m-test for deep-sea mining system
1.3 FBIFELRIP: M NaVaBa 2| REMP it+X
VENEA BRI LTS G S NG5, IR
RO R B0 — B 4% 52 H it 25 P, hE K
T P2 v S A o Vg G X SRR B B i A LA
1996 AT, 7S5 NI %5 [ A SR HERA 500 H R R
MA RO FFEAE L, AR T IR S5 TR 5 K Y]
WD« B2k B 2R A8 AL B 5T (Nature  Variability
Baseline Study, NaVaBa)” 11%l. @id&FoSHE
TERL TR KPP CCZ W B R & 2 & a4
BAR G [F) X S AR T I T e B AR R Ay, Wige
IRAURARANS B [F XS IE L AR 2, SO
UGS 2SS b NS ST DA B2 8 S 2 4 7y R i}

& ER 2 R EIR A F X, R H
SRAZAR ) R 2T ¥ B 9 2 2 4 T B R X
PEAE AR L X izt RS B RTIE . Bl
A HE, H SEfike O D —H R, #EN E R
A L ) B B A R R 2 — B,

2016 4 5 7 1 H, (e N RINE R R
DTN ERTT AAED (AR CGARHRED) ) 1E 2UiAf
St MRYE (REHE) XRKQEEMERS . Bl
O Ri]0E: S P LES PN S S = IR | N
PR X AES RGN SR BNV a RIX
A RGN SR, RKRFE CCZ X RS
55 DR 55 TL IR A R 2T FU iRl o D SRR
PEAESN E Prife e XA 2 HEE RS (EER 2
RICHR) ¥ 1o 7 ) R B R )2 55 S 0 B
B, 2017597 3 7 H, FEREE 2 A B bR R
B 23 mEHELE RSBUHRHRAL s, Ik
SR ERAE PG AL R B il 45 e o Ll XA B 2 e v
B XL C X P B BRI ” (Regional
Environment Management Plan, REMP)fJ{EX, 13
B 7 E bR PR A S & T RBREN . 2018
5 H, HbRERE RS E RIS R
B2 TR PR LR =M
(Triangle Area) X A B - RIWF T 2, B BRIEEE
G R EEE T BE E S E R
2. BERE-ARANAER S S, IR
B g el L X A 2 REE ORGP S A B A B I
AL, R UCR CAF N E bR RE B R 2 23 5
F2 AR 2 (Technical Study No. 23) KA. )5, TH
KFE & HRB A BT ARBEDT 25577
X - DHESIRIEA SR 2 S EVE L. 2020 4
11 H, AEPACRF R XA B o R B 22 2
By A R i T ORI R A A R A B
i, MSUEREZ T 3 A “HERIP NG, 25
Ha& REEIPIAS VSR FN, R
A IR AR U S SRS, 2020 £F 12 .,
R 5 E PR R PR . FBREO AR
RSP ENBEVE R R A 20 U0 T B
I R P 4 AL 3 i 1) D B2 35 o R 2 e i o
H L F S8 TR AR S R GRS IR R T AR
W, 4321 17 [ R s 2% N AR i AT
225, WSRO — B EEE A X



2531 4555 10

g, S GRS EUR R I = 4F 2617

B8 ) B Rl 2R A

W E K S R IR 2 4 8 S5 4% R
WARGUL “HEERU” RRITELS, JEHFRE T 2R
IREEHR TAE o SRA 2 LUR AT B X IR IR )
MRS E I, PREFT 4 R RIS T 4R 2475 5% 1A
RANHAT, HRIPUEK— IR EH S, LA
RO R A Y SRR IR, TR
T AWK IR L LR A A, SRBGE PR . e
YIEE . WA REE, e TSRS IRIX,
RRW RS B Wt iR EHERKEE, A
SRA ARG W B R SR A L A RIS AR, A
ZRpF BT T BB ME I, SRA IR I A S 3R
HOUKFE 31 4, 7K SRA ¥ &SI 3R I ) 25 4
72374 4, YRiE “TRIBHL 037 P4 WA XA X
A0 KA S I8 X HEAT S W, $REL 69 ek
IKEERIDURRIRE S, R PRSI AT 6 BHE R,
TER T 5 R RIS e FE . ARSI AR NI, S
BRI R X3 R LA AT I, T A
5% 5 ) M 0 o 0 AR ) BRI R A 48 56 R
B, X e B PR IR R PR AR . AR v A4S R
A T AR

1.4 FEEMEES: NEZIBRMIIMAIKRKL, A

EEEHREMEAS

& T )\ B “+ =07 AN PMEFLF
THRIM R 2 Ja, R KRR 2
AV T EORRE&VE G AR Z AL
N ML S5 (1) 45 3 ) THI
1.4.1 MEBAK 2

W ERPE 2 LT, B E ] T R
WE R RRLTE A S B> . BAERE2, @i
% TR E R KE, JEH R Sailt KA v
WEMAL, RA WS 7. “rBH4 09”7 ArsEe
(F AR A B i S 5 o R 3 3l s = B g e A
11, TCIESCHE RS s ARk, AEAReTETE. AR
B [ Ah [F R AR RN E R . 7 =14
IR EIRES, B, MR R
— 5 VRS “TIBHLE 017, “IRIBHAL 037 “JH)
FHZT 107, “K¥EES 7. “RE—5 7 S R E S
R R T 11 [ R R AR A (LT 4) o T 2 A
RV A e 3 OOk B EBREEAKSE, SEILT B

@ﬁﬁﬁ[zs_zg] 3
142 FatirpEF & KR

o RV 2 O, B R & R IR R
FELAERE T IR IR, OREE SO 26 PR TR, ik
AELEHML. B, SREE, FRESIES
FH, WELRRHZILETY G, & = HERK
J&, TR T DA SRR A B 0 AR I E R
b LR G R & E DRI (LR 5).
KEFETEAED I P E R TR LA E X
N5 RS &, A BRGSOt
TRIERTE TAER A 7 s 3 >0,

4 HFEEERFEREM: (@) “KES”
1

Fig. 4 China deep-sea research vessels: (a) “Da-Yang-
Hao”; (b) “Shen-Hai Yi-Hao ”

; (b) “IE

5 PECKEERETE

Fig. 5 China ocean sample repository



2618 T EA O8RS

20214F10 A

143 AABMIKRE

HH I DRV P 2 BT AT, TR R AR 32 2K
FEE S R HU 750 Wi e E T
WS A BRI R, VF2 AA R “ PR
HATHEN KSR . =14k, PERKED2EE
FHARVE SRR T R A DML s, 30T
R LU St s R E K TR &, B8
— AR TR, TR SRS RRE BIR
WML &5 ik, CAkREEN TN,
100 BB AT BT A RHE N RS IR T
B, VHBLH —HERIg BT IREE . BOR. iR Re
PREEZ A0 uhifEEBRATH . AERIEF R
FUSAENA, TER T CLE R G IR Fr @it 7 iy
SN E g, BN SR AU L R S
RIRHE R NA BT, IR E 2125 E rif s T
VESRME 19 Sy IS, iR RS ) AT
FREL R ARt 7 NAOREE, it v s 1 St 42 41t
TEER ISR RN, RIS KA A
A T AR DA R AR T T ), B iR R
J&, bR E PR A BB IRATAT . %
FERIE o

L5 REaE: NERTERKREIKERE, NE

BRAL B E BB B AL B STRR T E 75 =

2015 4F 7 A 1 HAAG Lt €A N RIE AT
X % anik) ERHImME, B ERATRR
AR A Z 22 16 il e X A A L, 8 o 2 4
BEH S BHEEF R JFRAIM RS, R E R &1,
Yedp P E RSN E 2] B R DX IR A 3 1) 3
2. AR R )2 A, gD I L [ b
R JER P T R A e AN 22 4 B e B 1 1 SRR
fii. 2016 4EH) (RHEHE) 2 MANEH E AR %
N B At 21 4375 [ 5 5 Y T DA Ak M TR
IR R DR TR B R . P A SR, #0L 1p
RIS PR R X 38 ” SRR B PRI i 3l (v ] 1
FE o MBERIIRE . BEABORBT LS BRI A <5
FE, AL T AR A B AL, B T
FIEHTUE, N T EBEERE “REFRR X
PRI IRIT A i 2l , AV B AR A A i R AT R
B, IneE R DR ARG, et “IR
MR X7 BRIRAI AT RF SRR, 44 NI

o, BA RN EREME S REE) @id)s,
] 55 Bedf o SR 1 T ORI IS X 3k B 8l
BRIF R AP AT B QIR R DX 3 5 B R T
RFE S EHLRAT IMED) IR R X 35 58 YR B R T
RGORVEE BT AT I (ORI X 38 R VR IR T
RYFATHACETR SRR & RAVEHINEG, X
6 PAC 25 o) 5 g gk — 20 ) R R T RV A o B A R
BEE T RAFHEAD T,

HEDRRIER I EE S ST, B 1971 F1k
BERSESEFEAE, ENRSEERER RS
RS IAERES) . PEARERZSMT A 1973 4
£ 1982 AR5 = IR A B EVE S WU IR 253,
HAEBESITHRERBREZSMPBEGEBEK
R A ) P B R IR A RE R 2, A (R
HFPEIR AN LYY AR RO ST A 1E 6 [ B A e o
DA %5 4% e Sr [E prifg IS HLR PR 7 K& TE. b
FHEFREEA AR R, BRI E R e
FHITIERCRRTEE T . 76 (“IXI” S BhEkAR 45
FART MR ) (MR (B RS SE M E) )
il ik AR, A ORI R X T A
2000 km? 32254 3000 km?, FFRIX R 500 km?
PN 1000 km®, 4 [ i oS 5 F R 2R 2 40 RN,
R T B R A IR T AR A, A CE S i
IR ) AL FERASE T 407 (“IX
B AET PR RIEIE R ) (FRIFR CFRMED) )
TIAN R LA X S0 e A ) 2 R SR
SR RS PrE” (IR BBNT )ik A& 8 K
TR E bRk A, o EARR HTE A JG 2 BUFI U
TEWKS, 2. KR EER L. b
] R AR A 2 v 1) [ Bm o R 3 R $R A8 15 T
WeEM, #t CFARME) KECEARAERTE R 1
SE Tk r [ = Ay e,

NP REFEEA S5 EHRERFES,
2020 4 11 A 9 H, " E AR IEHEKIEFER)
b5 [ o i UG A 3 ) 3 A ) B B I RN A 0 IE
KB ZH 0K R E R ER R
AR BT LSS B TR IR 5.
TR 5 5 AR 55 [ B g I X 3 04 it 408 1) 5 1
WFFT,  SCH3 i T DX I S ) 5 o i P O PR 85T
R EEIT (AL, BAT “—a 87 AEE.
TR LRI KRS, RS



331 4258 10 ) XU, S PE BRSO UL SR =14 2619

TR EZRSE, BEFEBUI TR KEHERS
5 EPERES R HEETERE SRR K
J&, DNICFRR R a3t ER . HEShRIEF LR
J Bt A NSRRI g s AR AR AR D iR

2 PEFREXFFEIEIEEIE SR
R & REW

21 HEREXFEILEIGHINE

B NSRHERAE AR R, TRIEESL AT K
J&, CHENHTITARA FINLE . 55 1 B
KGR A L SO BT R, BT BOR R
BRI ORI S IEAE AR HE SR g A ik
NHUR BT B

e, MR A (A% SR IR AR R A B E AR
o BRIV NSGE N BGET 2 0], OO 2R %
TR0 [E SEAR I R PR S T sE Ik, — R AR E X e
AR FH O P 2 el 7 R D) 9 e SEL A 3 R IX 45K ) 5 ¥
o AR ZE RSN LA A R IX R RO ER
4 R TR R B LE A i e Yt

Hk, RERY AR R IEAEINIE AR 2, JCHAE
WREETIR . Mlis. R, BHEEESUER. —Rha=
TARERRIE, EBREEED B IE B IREY BA
TER B B, #BER UGB 95 [ IEAE I PR B R
R P BRI R BRI Z W R, FHE 2030 £ /2
A SRR B R ML T AR - SR L Sk,
B it 45 [ F4) [ B 4 121 43 93 I e Rt R ik, DA
I RS —HBBA . — ML R B
SERTZ R, BRI 5% [H 4y 43 SO AR AT I
TR, IR A B R BRI R AR S . =7
PRI IR T AR RAR R AR 12, /K
WRRAEST “FH87, SOMCRAZ E R AR
o DUAEHEAEORY 52 2 SLT AT A ORTE, BRE K
R AT RSO R AR, KK
BHEADFFBN, DB REEAR SE A R PR
WP TRIRIERECR R IEE N AN TR e AR
MREHECE AT, TG BRetl. SRR
BFE o 0 258 28 2 AR, 0 o A A% o 48R )
Ao

e, PRI RN RE . — & OF
FNE) il IEANTEAES, K9 NSRRI

PIRSEHNEHME . — /2 BBNJ g iR A St A K
JRERER B B o 45 i A OR3P X S2 12 5%
TE, AR ORI AN G I B 4 23R A8 I KR i A
Yoo AEHENFU I, SIS Cr B N
HER .

22 HEREXFEILEIGEIHE

TN AR U A A%, RIEEIRIE AR
QUErRE 1. 25 BB A B RE ) 5 7 A7 A8 W S 0
O] HE N T

— R E G R EIHTRE A AT IRIERE
BRI BB L BRI A . TR
PRI 2 B REALRE EE AN =, IR 27 6 B IR
AR R 2 U RV L B TP RE Ao, IR
i BEPRIT R AN A 85 i T B AR e 4 7K1 5 1 5 4 e
IKVIEAAERCR 20, 3 DL RO IR I SR N Ok
PRI

ZREES S ENE GBI A L. ST,
DL (FFRMEY il BBNT B ik A% O 1R
W [ B RNV BE AR R IEAE D . el T 3R E S P
W, RS E B e AP RORE, REE
PRRLM ARG F S I E S HAARAA L, FEEK
] 75 $E B [ P ¥ sk v 2 R 28 22 4 1) 4% 8 UM 52
TI G BREHALAFIFR, A LA AE BA HIFE -

23 EFEXFRLLREN

SERH UK IR B iR E, X
PR AL “ PR R i AR KA
KT, E BT BT G8, mi E IR |
TR R I AN ERAE T 5 5 T R R BR . FE O
BEN SRR SRR B IR I PRAES I R LA A K
PR A A R XU 0 AR B AR H3E FR 3T A FRe A%
JG, B BRI B PR o AT AR S it 1 B
Hlo
231 INSRGSEERIEN R, FEARIRERZ LR

Bk

A 3¢ 3P 5 [ R % i 3o K L R R U e v
FERIE, SRR BOR BT AT+ AR T 2] s
e o PR R AR B RS [ AR O0 S, IR iR
BAEBGMPFRGNE, ¢35 MR, T
BE ATHEAT R AT R A SRR R BT A



2620 T EA O8RS

20214F10 A

IARHE B RAGAC T 18] F7 51 R EE A . IR B
MMEEAR L IR KIREER S HHA L IR S
JEE TR 2 RO A TR UL A s AR R A )
FERRAC S IR AFHAR GG T, $E TR IR A% 0 %
it = R E L
232 INERIRIEESNSRE, SEmiRIEE s E .

DAY Y 2 5 R R FH AN 2R 858 4R 30 A 3 A R
IR BIRE SR S B 255 SE R,
& BT IR [ 5] AR Sk A BRIR I R B R
(PR LA o B ] PN 0 DA A i R 3 SR A
R ES A B ERE 2 bR, R ETES).
TRHE R A SRR & LT A R R B % R
AP EE S, BTN M7 M5
WG IESRE, N EKIREES R IsRRE
RHE R RIE TAE SR BT R, SEt A Bk = 25 Js )
BRI A BRI AR BDR BRI, HEshiRiiz
B E . R, IRTHRIEE 33
PEORBEIK, A R TR BRI TS 3 T & .
233 nplugitg A R AL, SRR R

Bt

N B 5T ¥ S 3 A o R [ 45 B A % HE B R s
PEFE R A, BT 5 VR I S T 2
W R SCRFEURE IR PR B AR i S 7= A
W TRIERHS R A AT P LA SR L ) AN 4
DRI B RS S n) . AR R A AL AE TR
WFRVETF R o 5 4% ) 36 I A ) S B PR AR M
WA B FARIER, AR IEBUR RIS S B
HXFE. TR ESRSIEN, HEEERERS
A A =ML T S USSR [ BRse 4 7, Inpdtt
BIRIEH P2 R KA, ST IRIEAUE 5 K R
AP
234 M CEEaEILFER”, IR A

W E bR A 1E

PR GIMIVE S ) AR SCIH B AR, FFF
CNEAIEILFER 0 “CHEPEans st A,
DI SER g PRI ATUSIAM A RN, B ES 5 E PR
OFRMEY. B E BBNJ e 2R E bR )
e, P EEK. RS S ER RS
JRAPEAE AP R VE TP S XA A S R,
DTk E A A B S SEE E R TR,
R ARG A B R IR . 74 KA E—

6] ot Jo 5 L Jm Ik & 5 IR 7 h oL (R S AR F
55 SIS X e R R OB AR AR B AN N A 8 )

3 #5E

1990 4 [ 55 e iR 5 e 37 [ 5K I, R 33K
EREREAE SR T =8k, & “KF
BITRRIRIFIIE . KT RIRIFEOR . &N 2SR
WL AR R, BRSNS TS
BARRRE: fEBUA b, 4E T IREE FE bR R X
SRR R, PR T B DR RO 1 et v 20 2 ] 5
FEZEGE b, IR T 3 SO B HORIE, BE T
H IRAR KGR F N L T bR 4 715 AERHEEBOR
3R TGRS AN RUKCE, et A
2 T REREHAIE G IR . B ORPE L I 5%
it 2 H 2 3 s A (R s T 3G, D3RI A AR
17) [E PR B 5E 1 I S LAt

SO K i B AR R FL R e, SRR
B e N DUK i SR 7 22—, JRE AR
TR [ 32 1 e o R Y S BRI S0, R R b
Iy 2 LA AL o BRATTN TR L X AT LA
BRAETFR . JFHRREIL e 3B e P Sl A

REFERENCES

(11 @4 ERRESEREFERED). S EESeE5E
H, 2014(4): 17-19.
JIN Jian-cai. Going to the ocean and building a maritime
power[J]. China Institutional Reform and Management,
2014(4): 17-19.

2] X W AR ORI LR R R BLRE AR N]. A R AR
2016—03—04(001).
LIU Feng. A milestone in the development of China’s
deep-sea field[N]. China Ocean News, 2016—03—04(001).

31 KA. S A e 3 E KRS [N]. b [ E AEAR
2006—01-06(001).
ZHANG Li-min. Comprehensive development of China’s
deep-sea field[N]. China Ocean News, 2006—01-06(001).

(4] HECREEY P BIRAT U R b Ir A . G RIS
KEEFHr R EIN]. B, 2016-03-30(001).

China Ocean Mineral Resources Research and Development



231 B 10 ]

U, . PEBHEEE SIS UL R K =4

2621

[5]

[6]

(8]

(9]

(10]

(1]

Association. Overall planning to promote the new
development of China’s deep-sea field[N]. China Ocean
News, 2016—03-30(001).

RV ARAETTORES BRI S E ORVERT R R )], BT R
5%, 2016, 33(z1): 33-35.

LIU Feng. Carrying on the past and opening up the future,
promoting new development in the deep-sea field[J]. Ocean
Development and Management, 2016, 33(z1): 33—35.
R, SER. RIEEEBR]. RIS, 2011(1):
22-25.

GAO Wei, MA Jia-zhen. Overview of deep sea resources[J].
Metal World, 2011(1): 22-25.

GEA. NSO R IR E £ [ bR s S S 2 E D).
PETF R S B, 2011, 28(4): 35-37.

JIN Jian-cai. Exploration activities of China in sea area
beyond national jurisdiction[J]. Ocean Development and
Management, 2011, 28(4): 35-37.

i o, BRI, X T KR SRR THARNK
IR SHTECY M E e <. PEeESS. HEE
e m e, PEER S PEA T %S PEER &%
o, PEEYS . hEMPT S PEE S, RN
Joi s B RAT A AR 2 PR DTSR 1999: 83-85.

JIAN Qu, CHEN Xin-ming, LIU Yu. Developing status and
prospects of ocean polymetallic nodules mining
methods[C]/China Gold Society, China Metals Society,
China Nonferrous Metals Society, China Coal Society, China
Chemical Industry Society, China Silicic Acid Salt Society,
China Nuclear Society, China Geological Society, China
Mining Association. Proceedings of the 6th National Mining
Academic Conference. 1999: 83—85.

fa b, B, RS BT BRI R I B e 2
[71. HEY L, 1996, 5(6): 14-18.

JIAN Qu, CHENG Xiang-zhou. Retrospect and prospect of
the development of ocean polymetallic nodules resources[J].
China Mining Industry, 1996, 5(6): 14—18.

FEVE, FREW, & L, & RENRIEY R #RE
R (2011—2020)[J]. 7 ¥4 A ek 4L 2@k, 2021,
40(2): 305-318.

SHI Xue-fa, FU Ya-zhou, LI Bing, et al. Research on
deep-sea minerals in china: Progress and discovery (2011—

2020)[J].
Geochemistry, 2021, 40(2): 305-318.

Bulletin  of Mineralogy, Petrology and

SONG Cheng-bing, ZHOU Yang, LUO Yi. China is making

[12]

[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

significant progress in the nomenclature of international
undersea features[J]. Acta Oceanologica Sinica, 2017, 36(10):
120—121.

B R R TR P i TR 7 b Bl 0 € 22 5 T TN,
of [ EEAR, 2018—04-04(002).

Hu Xue-dong. Developing deep-sea biological gene industry,
promoting the blue economy[N]. China Ocean News,
2018-04-04(002).

moAE, F B REBREMAEDRETIRIUK. $hiks
KPR AW, 2018, 40(1): 13-17.

GAO Yan, LI Bo. Advances and challenges in deep-sea
microbial resource research and development of China[J].
Biological Resources, 2018, 40(1): 13—17.

XU AT E KRR SN e T @ B R M R E R ). i
FETF R SEEE, 2014(11): 1-3.

LIU Feng. Analysis of the national deep-sea activity capacity
building and its constituent elements[J]. Ocean Development
and Management, 2014(11): 1-3.

R, HERL-LToKI]. B, 2012(10): 58-60.
ZHAO Yan-feng. Ten years of diving to seven kilometers in
deep-sea[J]. Science World, 2012(10): 58—60.

KT RIS TRIE GO TE K AR IR R B S A
FII]. WPEFF R S L, 2008(8):37-40.

ZHANG Ning. The development trend and management
system of China’s deep-sea manned submersibles[J]. Ocean
Development and Management, 2008(8): 37—40.

AR, X 0, B 5E, & 2013 FIOE T E MR
NEFAIREESOI]. MEARTI%2, 2014, 18(3): 344-355.

LI Xiang-yang, LIU Feng, HU Zhen, et al. Thefirst test
cruise of the “Jiaolong” manned submersible in 2013[J].
Journal of Ship Mechanics, 2014, 18(3): 344—355.
B, X1 0, B R, & RS EEKART 7000
K2Rt EAREG[]. MEARZI2, 2012, 16(10): 1131-1143.

CUI Wei-cheng, LIU Feng, HU Zhen, et al. 7000 m sea trials
test of the “Jiaolong” manned submersible[J]. Journal of
Ship Mechanics, 2012, 16(10): 1131-1143.

LIU Feng. Jiaolongmanned submersible: A decade’s
retrospect from 2002 to 2012[J]. Marine Technology Society
Journal, 2014, 48(3): 7-16.

YRR, X1 0, R, A BT EUNEKARI 5000
K2 BREG]. A E SR, 2011, 52(3): 1-14.

CUI Wei-cheng, LIU Feng, HU Zhen, et al. 5000 m sea trials

test of the “Jiaolong” manned submersible[J]. Ship Building



2622

T EA O8RS

20214F10 A

(21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

of China, 2011, 52(3): 1-14.

LIU Feng, CUI Wei-Cheng, LI Xiang-yang. China’s first
deep manned submersible, JIAOLONGIJ]. Science China
Earth Sciences, 2010, 53(10): 1407—1410.

IR E. VR ISR [)]. # )T S8 H, 2003,
20(1): 61-65.

HE Zong-yu. The environmental impact of deep-sea
mining[J].
20(1): 61-65.

RS, SARR, (T, & [F brig R XIS An e
PR B SR FE[I]. AnifERFE, 2020, 551(4): 19-24.
FENG Xu-wen, MA Le-tian, NI Jian-yu, et al. Study on the

Ocean Development and Management, 2003,

status and countermeasure of environmental standards in the
International seabed area[J]. Standard Science, 2020, 551(4):
19-24.
FEIH. REFRES SRR I YNREI]. T
K, 2017, 34(1): 63—66.
LI Xiang-yang. Preliminary discussion on Chinese deep-sea
polymetallicnodules  pilot ~ mining  test[J].  Ocean
Development and Management, 2017, 34(1): 63—66.
B, T, kR, & RIS BONEKE
TR R SRR R[], M TAE, 2021, 43(3): 48-55.
ZHANG Yong, ZHOU Ning, ZHANG Fu-min, et al. Key
design technology of “Shen-Hai Yi-Hao” manned
submersible supporting ship[J]. Ship Engineering, 2021,
43(3): 48-55.

BEW, THE, AT B K B R R IR &
AT, MEARTAE, 2016, 38(7): 1-5.
LI Bao-gang, DING Zhong-jun, ZHOU Ning, et al. Current
developing situation and design analysis of manned
submersible supporting ship[J]. Ship Engineering, 2016,
38(7): 1-5.
J T T AR R IR R BART]. AR
ZHR, 2014, 36(S1): 15-20.
ZHOU Ning. Current situation and prospect of China’s
deep-sea research vessels[J]. Ship Science and Technology,
2014, 36(S1): 15-20.
HooT. “RE—S7 MEHARERRRIE S ERD]. 8
FEEERTTE, 2005(4): 61-65.
ZHOU Ning. The enhance and integration of investigating
technology for the R/V DayangYihao[J]. Journal of Marine
Sciences, 2005(4): 61—65.

iOXK, BREAE, B, & hERESE I EIR S

[30]

(31]

[32]

[33]

[34]

(35]

[36]

JeHA[I]. WK S, 2017, 34(3): 3-11.

ZHANG Huan, HAN Chun-hua, YANG Jin-kun, et al.
Current sharing status and the utilization prospect of ocean
data in China[J]. Ocean Development and Management,
2017, 34(3): 3-11.

W, Kk 2, TRE, & BRABKSIBITEIEZ
PR A R EBT T, WP IT R S, 2020, 37(9):
40-43.

ZHENG Ying, ZHANG Yi,

DING Zhong-jun, et al.

Research on operation management assessment and
evaluation system construction of deep sea Manned
submersible[J]. Ocean Development and Management, 2020,
37(9): 40-43.
X DL QRIEY REEATT G A R BRI R E
BRHERVE LARRT R[], TR S8, 2017, 34(z1):
34-38.
LIU Feng. Taking “Deep Sea Law”as the cornerstone,
pioneering and innovating, working hard to create a new
situation in my country’s deep sea and ocean work[J]. Ocean
Development and Management, 2017, 34(z1): 34-38.
KIBRBE. BRI IR IR 8 2 R [CY/AL T 48 5 g e 1
FEWHITE 2016 FERFERBRIE. 2017.
LIU Lu-lu. The road to the construction of the rule of law in
the deep sea[C]//Proceedings of the 2016 Annual Conference
of the Ocean Law Research Association of the Liaoning Law
Society. 2017.
EE, WS, Wik, & EEREE X SR %
JE FIEEIR 5 EIKI]. KFEESER, 2016, 24(10): 9-17.
HE Zong-yu, LIN Jing-gao, YANG Bao-hua, et al. The
progress and viewpoints on the development of the
regulations for mineral exploitation in the “Area”[J]. Pacific
Journal, 2016, 24(10): 9—-17.

BRI AR 22 R I B R S T S [N P
IR, 2017-12-20(002).
HU Xue-dong. Prospects and suggestions for international
negotiations on marine biodiversity[N]. China Ocean News,
2017-12-20(002).
AR, A, B B ARV R E BR A 1 AR 1)
S R PGEARIN]. H EE R, 2017-06-28(002).
HU Xue-dong, GAO Yan, DAI Ying. Basic issues and
solutions of international negotiations on biodiversity[N].
China Ocean News, 2017-06—28(002).
VHEM, T &, %, % “SEY ERE— RE



2531 455 10 ) X)W, S o [ RIS RUR R (K = 4 2623
BN R R T oty 2 SRR ARR AT [0]. B R Hy 2019(6): 613—619.
BRI, 2012, 42(7): 969-972. [38] ZEWe &, Amiil. PRUEERE I E S E U A — FEE
TAO Chun-hui, QIU Lei, LI Shou-jun, et al. “Niao Chao” 5 [ R 1 — AN AR, R KSR IR (RS R AR,
Hill — Study of supporting techniques for China’s first 2014, 20(5): 54-59.
international undersea feature name[J]. Scientia Sinica LI Xiao-fei, ZUO Gao-shan. Deep-sea mining regulation-
(Terrae), 2012, 42(7): 969-972. making synergistic propelling strategy—A new proposition
[37] #% M8, AR EBRIER A KRS E ). of marine powers construction of China[J]. Journal of
VEHR, 2019(6): 613-619. Central South University (Social Science), 2014, 20(5):
ZHAO Peng, HU Xue-dong. International blue carbon 54-59.

cooperation and China’s choice[J]. Marine Science Bulletin,

Three decades’ development of China in deep-sea field

LIU Feng', LIUYu', SONG Cheng-bing', LI Xiang-yang', LUO Yi', GAO Yan', ZHANG Dan’

(1. China Ocean Mineral Resources Research and Development Association, Beijing100860, China;

2. China Institute for Marine Affairs, Ministry of Natural Resources, Beijing1 00860, China)

Abstract: It has been three decades for China’s development in the field of deep-sea since the establishment of
China Ocean Mineral Resources Research and Development Association (COMRA) approved by the Chinese State
Council. Since then, COMRA launched the national long-term project for deep-sea resources exploration, including
poly-metallic nodules. With years of strenuous efforts, China has come into the world first echelon in the deep-sea
field. The capabilities of resource exploration, technology development, infrastructure construction and the
decision making influence have been significantly promoted. China today is at the best time for development since
modern times, while the world is undergoing profound transformation unseen in a century. These two are
coexisting and intertwining. Obviously, we are facing coexisted opportunities and challenges from deep-sea filed.
Challenges are also opportunities and vice versa. In the new period of development, we need to follow the world
general trend and make proper prior planning of the paths, goals, priorities and measures for the development in the
deep-sea field.
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