5 31 B4 10 1] FEEEEEFHR 2021 4E 10 A
Volume 31 Number 10 The Chinese Journal of Nonferrous Metals October 2021

DOI: 10.11817/j.ysxb.1004.0609.2021-37976

[E| B R XA = FIR R IR
o] & 5 E IR R

& &M A AL OE, A4 REALY, ZRRAD, LA, RRE’

(1. EARVHIFESSE IR Fu AT PR RS RGN 2 E AR =, U 3100125
2. PECRVER S BRIEAT TR 2y, dbaT 1008605
3. HARRIEE S =T, [ 361005;
4. FUERHCR S, FH#E 999077;
5. HARRIEE S AT, F 5 266061;
6. ERFEFEIEIF O, FE 266237)

o OE: BEE NI SN B T R H 2 B IRURE SR AR 5 R A IR A, TR RO A ER A
FURBMIE S E (R DGR (AR S 503 U s MR KA AN P s bt 2 o RV PR S5 R AR TV AN RV R T 1
MBI E IR, XA T E PR E R ¢ XA SE IR R PR ffile e . A
ETABRGMMMEITIE, REET = IRIE0 72 S0 A X B ZS R G S SRRAE, B8 T & A 4k
PREBEE R R G4 ARG T FE (10— R B PR8I 2 AN IR B RS WA F 70 S BP0 B, 7E Bk 3Eat 1
VAN T REERA IS SR R AR PE R R IX X =R AE S RGN ER . RIS, A SR 2 [E]
i Y 2 = Ak T R P AR X =R X B e i RIS S R, DLR R L E [ B i X 3
IS 7 T AR S Iy e, TR 2 i [ B ifg i 8 BILR) QTP SRR T R RN BRI fR 9 3 L 2%
A b, ARSO R E SRS 5 E PR XRS5 BRI A BRI PE VA BRI TAESE H 1 ARG
KEBIA: TR IABIRN DR E IR A2 R

XEHS: 1004-0609(2021)-10-2722-16 HPESES: PT6 XHEIARERS: A

SIS A, b KK B W, AR BRI X BHEAR O e L S A B R (], T A )R
4R, 2021, 31(10): 2722-2737. DOIL: 10.11817/4.ysxb.1004.0609.2021-37976

GAO Yan, SUN Dong, HUANG Hao, et al. Progress of environmental research and management related to mineral
resources in international seabed[J]. The Chinese Journal of Nonferrous Metals, 2021, 31(10): 2722-2737. DOI:
10.11817/j.ysxb.1004.0609.2021-37976

B VAT H AR R 4 ORI R R, A Fond L FRA 1982 4F (BEARIGIEEAL) (R (4
W (AR “ X7 ) P IR R 7 200 )R CGETHUT CBATEIEREE AL i
U, AR IR KR UK S RIEE  ACKE OIE) (BT ) B E R
TR AMRATRE, FEEEERFAMEEK,  SERCURRR R RIS ARSI
Gy BB RM BT R BT, AEBETIRIORE ) “IXIR TGS R X B
ST S RGN E A 2 BT R R AV P B R S . AT
4. (ALY BRI SLS, W R R T R XIS

EEWHE: TEAKEDSHE (DY135-E2-1, DY135-E2-2, DY135-E2-3, DY135-E2-4, DY135-E2-5); [E5% H ARl 5L 415 B
H (41806204, 42076122)

KWisHER: 2021-06-03; {&ITHEA: 2021-08-31

BIEESE: Rk, S& TR, #4; #if: 010-68030504; E-mail: songcb@comra.org



331 4258 10 ) W, S BRI X BEURAR SR 5 ) L Bt R 2723

A E X =AN 2 B B . A Dy X 3802 1 1)
TS, HE XA H I RI(REMP) 2 4
AHEE R BAE 5%, H HARE TS BRI X B T
HF BRI ES RGMATA REH, SLPTE)R
FERFAASEAR )1, HPe MBS KRG LAK
PUABRAS AT (AR 20 o

R XA E R A TR ©
BA E Bt 2 1 AL . W REFE ST 2012
SERATT AR h B & — v R X PR B v
R v ) P LAstii. BEFITER (‘X7 W
W IRFF R R Hle R, B8R
F 2019 SEE H & T (XA EEHEITHRIFER ),
G IS 15 R e | NP RE S e 2 € SN | N 2 = 3 A B
BHEXE R REMPs MR, HEWRIT &R
v L B — T R 0 T 2R Y (CCZ) R 85 A B T R
3 N R R 58 T AR 2020 4E 2 A @IS R
%26 JEHHESE - RESWH, BPKEIERER
PO I ERTERERREEN TEZ—".

1 FBH T EIRGR

NFA 2 Z 0 R A7 B L P A i ok
B TR, (BB IR R 5 M B R A
WA 2, IR REZ . EFEN
ERIRC AR, K, CIRMEAI R
WG SR LR AR 2 SR A B RS e
LR =L, KR ZEN A,

1.1 ZERHZ

ZERE, NHRmEmSREg-meE %, el
TEABR S KR A N AT RETERE, (H A T RAN
B 254% 3 B A AE K IRZ) 3500~6500 m PJIRLH
KRR RN H AT OB R 1 B R
IX 45k 14 S T AR 204 3800 75 km®, o KB4 (81%)
fr T E PR X . ARk, ORI iR
AN 2 &R XA T AR CCZ. B CCZ
VI 2 et Ao b R NN R AU R N e
(RS2 2 oo B B DA B B REE I R P 3 PR R
- J 2P,

1.2 Sihs
hah T, NRESERE A R SR AT,

Hui
i

B}

I H 78 5 7E/KIR 400~7000 m [ lRHE . VA
IR L DA I e R P Y, e g B SR
() L 45 5 32 B AT A E 800~2500 m (i1 L F
b, AL 170 75 km?, i 46% 07T B B i X
R0 1, PR R A ER ORI B B s T Ll A
2 X 3. BRitbz Ab, 7878 R S 3 k-
PENVG R . AR B0 EEVE LT BRI . R BN REVE )
SR TG BB RV R 1A R B 5 S X S g L
A B4R R IR AR,

1.3 ZEEMLY

Ze /ALYy, WKLY, 2
A TR ERIVSY R OSEX I, HHIREE
7 800~5000 m Z[8]. Hr1, K 65% K HIRITE )
KX A TR . FEHE RS 3R B K
RO B ECR, HFEZLE P 2000~4000 m, JG
HAE 3000 m A2 A KRR Z . a5, 248
BRAL I B IR I AR AR T AR 208 320 75 km®, Hod
58% 3 A T [ bRt s X 381 4RV By AT R
FER AN B 1) 22 4 A 47 08 U A w7 K P
PEHE . PEACTPEIIUS DXORA P B0 R PR R X3
B 1977 AR ASFRER IR A S8 B Ry 1 ORI
PR LR, eRkigvEh O 4RI T 300
ANRAL s a7,

2 RBU FREBROGXOARES
ARG SIMEFFE

ORI BOE SCONKIRERIE 200 m R R
9, HAHBRNEREHNES ARG KEANNFE
AEEA LRl 1R i A S RGUIR S5 TR, /&
HhER A= Pl f o B L R 0 22— o IR
AR TR EAZFRZ, NPT 2 AR BRI
FIE 51004 IR o R =R 7 B BAF X3
IREIEAE S ARG B4 BB BEALP 2, A&
oI B RELRR LS8 IR P I 25 55 1 2 A 3 i 52 i
2% FAF L 1) XX LRGSR GRS
KR B VA IR BT i R A AT 2, [
P IX B = I8 5 PRI 77 B IR 70 Al e B A 5%
SRR 25 AR SRR ALA T (] 2RI, F A 2 b R
P> AR IX = SR IX I 38 T i 1) 3 B B 55 5t
.



2724

T EA O8RS

20214F10 A

Yt i) S4B B 2 S RHMN
TBWRE | mATECL BAEEEL *E;ﬂgm
X L
rEmE | msrEes| |, A . ‘
if%éﬁ%ﬂ! z4 BLUESRSG PORES RS
Bz S

SERTEEY | | EEEEE, Eeh s AR

ZHEM DR ot HaEE EHIEER

FERZ O | FESEMEK HIEZE UK E Fna 4 HthIE 4
SN2 =1 WWERBILRE W RESFE

MRS S HEpE G BT
BLxAR

B PRI BRI A S A RGUR RR R

Fig. 1 Distribution of deep-sea mineral resources and correlation with deep-sea ecosystems

21 REBFRCERESRER

SRR AT Z R FIRER), %
&R A A IR B AL TR AT . BT
FEEFRIIMEIER, EOLE KSR EK
P2 B IRE], SEOEFEES REMVIL AT
PR R, I 77 2 AR R Gl A i 4t B g
WA N ELT, S AR M2 UL
(AP 7 AR TS it B 38 T S SR B R et
VRSB TR ELE R S 7 BT . X EEH AL
B E T b 2 A0 R 2 T i i 2 S W g e
W5y SRR T A0 U o TR A SR B R A 4 SR R
W, FRCAENEERRE 2RI, G4
10% AR AT D15 BRTER B KIR AL, 1% 45 1)
I IR BEAE 4000 m IRAL, X EEE (UL
FA IR 1.0 g/(m®a) 17 HURK SIE 1 2 H )
37 U

FE YRS R B Z 5 BRI 2 A )
FRE A BT AR, R AN 2 A
T A= ) B 2B B R AR T 200 mg/em® 1, B
SRR IR 1 I 30, (X AR 2 Rk
M, RS A TR o rh A g R O R A
P, T RS E B, £
F. WS . PR BRI AIES.

WA e RIS Y. B EE RN
BRI R E R R, BERE. BEA.
W A RS SE . (HFE SR I, TR AR
EARMAMEAN S EEMEMARX—ETREA
H AR I E AL AR, BN EIRIEY) T
AR A P R Tl A 4 B UL, AR IR T
RO IGEX, BEIMNZEREZAE T
MHURF A JE IR SR, XS5 A% AR W 1) [ 55 A AT
T AL OLE 2). MA, SEENEAAE
B, Xy — eSS R AR AL TR HOE
ot Bk, ARTCA 10— L A R B R
P B B 45 1% DX i LA 7R AR S5 A% X BT R B
MR, HEERKPEE CCZ iR E b &I
S MX e E MY A EN
MR R ANAE B XA H o A (BT “ g%k
L7/ R

W E R AR R IR T, T 2001 43K
FRAE 2R R v b B B — s R i by 545 (X (CCZ)
Mz &RERARKX, FHAFRET —RINEE
Wl BT CCZ AL TIALRPEER X, Wiz
I EA R AR FEFRAZETT AR, Rt
B K2 T 1996 FLEE PR EAReE 1 “FELk
J7 e AR A8k (NaVaBa)” #+%I%". NavaBa 1%



331 4258 10 ) w s S [EBRIEE DT BT SR I L A B 2725

B2 R e B B — s FH I R 3R 2 4 S 4
AR S5 L2 (B SENEKES 65 &
UAES5 Al 35%)

Fig. 2 Polymetallic nodules and sea cucumber distributed
at China Ocean Mineral Resources Research and
Development Association (COMRA)’s contract area in
Clarion-Clipperton Zone, East Pacific Ocean (Shot by
“Jiaolong” manned submersible during its 65th dive

mission)
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Fig. 3 Corals, sea lilies and bristtle stars growing on
cobalt-rich crust in seamounts of Northwest Pacific Ocean
(Shot by the “Hailong III” ROV during the 56th Cruise of
COMRA)
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Fig. 4 Hydrothermal vents and biological communities in
Longqi hydrothermal area in southwest Indian Ocean (Shot
by “Jiaolong” manned submersible during its 100th dive
mission)
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Abstract: With the increasing need for mineral resources and the development of technology and equipment,
deep-sea mining has become the common concern of the global industry and scientific research community. It is
generally believed that deep-sea mining will inevitably lead to disturbance or even damage to the environment and
biological communities of the deep sea. This view has accelerated the development of the “Regional
Environmental Management Plan” and “Mining Code” by International Seabed Authority. Based on the ecosystem
perspective and methodology, this paper summarized the characteristics of deep-sea ecosystems and environment
of the three types of deep-sea mineral resources, reviewed a series of studies on environmental baseline and
environmental impact assessment carried out with the comprehensive test of deep-sea mining system at home and
abroad, and concluded the potential impacts of deep-sea mining activities on three types of ecosystems including
deep-sea plain, seamount and mid-ocean ridge hydrothermal area. Meanwhile, this paper also briefly reviewed the
major environmental research progress promoted by China Ocean Mineral Resources Research and Development
Association in the past three decades, and the efforts made by China for the environmental management of
international seabed. Based on the analysis on the progress of the balance between development and environmental
protection made by International Seabed Authority, this paper put forward suggestions on China’s participation in
regional environmental management.
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