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THE LAW OF THE SEA TREATY

An Overall Lssessment

with

Recommandations for Executive Action

Robert B. Ksatiﬁé
Momber of President-Elect's
Foreign Policy Advisory Council
and

Strategic HMinerals Task Force




"Multilateral negotiations have thus
far insufficiently focused attention
on United States long-term security
requirements. A pertinent example of
this phenomenon is the Law of the Sea
Conference, where negotiations have
served to inhibit United States
exploration of the sea-bed for its
abundant mineral resources. Too much
concern has been lavished on nations
unable to carry out sea-bed mining,
with insufficient attention paid to
gaining early American access to 1it.
A Republican administration will
conduct multilateral negotiations in
a2 manner that reflects America's
abilities and long-term interest in
access to raw material and energy
resources." '

R

The Republican Platform

—-The Security of Energy
and Raw Materials Access,
page 75 :




‘ (£8070uyoa3 31p-2131-30-938]S UBDTIAWY YITA

‘y*g+s'n @y3z apraoad Lrpaaqnopun pInom YoTym 'uoTiTvU
opg mpsieM B ‘BTuUBWOY BUTPNTOUT) S2FAIUNOD durdotaaap
03 pue 3stadiaiuj Suuiw UEIO 1BuOTjRURIdNS T 0]
JoTouyoal Jujuiw uB3ado ‘pPIIBTII-3SUIFAP ‘pogeotastydos
£Ty87y ano Jo aaFsuwil ayj aafnbax pinom Aavean oyl

. +(293eM 0y 10 ‘wed3s

‘sed ‘1to ‘*8+9) FToys TeauaUTIU0D JFIDABIUY BYJ UO
pue upado dasp Yl U $20Inosax L31dud 30 quawdoTaA9p
oya ‘4AT1oataud Jusadad a0 ‘ouodysod pInod L3eoxl ayg

_ _‘(qapusy 19 qed
pue BooBIERl ‘2nuIoy ‘IBv3TRIQTY 1+Q+3) se8jeas paitun
3yl 03 3saasjutr xofew Jo sxoleMm o13eTodTyoae pue
saTeils y3noayj pus ‘SITAZUNOD TBISEBOD WOLF PIBMEIS
;977w TBOJINEBU Q7 JUTPUIIXD ,,9UO0Z OTWOUODD BATSNTIXAI,,
ysodoad @yl uy -- aydrryaano pue ‘ALaelTTTW ‘TBTOI2WWOD
--uoT3e3TABU JO swopadaij 30930xad ATTny Jou pinoa 3%
‘prowraylang ‘ay3TTJIPA0 pPue UOTIBZTABU JO SWOPI3II
295 U8y Jo uolsoaa 8yl 03 IINQTAIU0D PINOA Kaeaag ayy

*2s5U3Jop pPue LI3SNPUT INO 103 Popaau STei2UTW TEOTITID
02 6§S900®B LI103BUTWTIDSTP-uou pue ‘Juinuijuod ‘paainsse
yags sajuedwod uedjiawy apfjaocad jou pTnom £3eax3 ayg

*30BJINS §,4y3ava 9Yy3l JO SPITYI-0M3 3UTIdA0D

§201N0§3X TeIaUTW paqeas daap JO uoTielfoldxa pue jJuow
-doTeasp a8yl To0a3uod prnom Adouade TBUOTIBUAIIUT 9T13uts
§TYL °‘PTIOM PATYL @43 £q pejBuwop aq PINOA yoTym
7I0Y3any peqeas TBUOTjEUIdIUL ue ut tamod Tedflfrod pue
JWOU0Dd SNOULIOUd d3BIJUBOUOD PnOoM L3eal)] pesodoad oyl

INIWSSIASSY AYVWHNS

ALVAYL VIS AHL A0 MVI

SUOTITI2PFSUO)

£3T7andeg TeBUOTABN °V

SLSTYAINI 'S°N




¢ (oT30oa1B3UY pue

aoedg 133ng 103 sowydoy uouwo)d ‘L3eexl uooy ®B ;uonuo
uorjTWIOJUI TBUOFIBUIDIUL MAN 3yl ‘aapaQ Ofwouody Te
bTIRUIa]UT MAN oyj'*T*3) sosnpd PTIOM PATYL POIETAL 03
snjadwy SPPE PUB SUOTIAN]TISUT TBUOTIBUIDIUT PIJBUTWOP
13TAOS 10/pue PTIOM PATYL I8Yyl0o JO UOF3IeDID 34l 107
19padaad snozaduep {sjrqeasa pinoa L3eaxal pasodoad ayy

*(Tox3u0d yons ou sey ‘S ayl
§BO1DYM) SIJOA TTOUNO) 29ay3 3SEDT IB JO TOIJUOD
*Y*S'S*'M 2yl °AT3 uayl prnom YoTym siees Axoad
[BUOTITPPE OM3 YaTu JuoTe ‘(e23uraend yons ou sey
*g*n 8Yy3 sealaysm) TIOUNO) 9yl uo jess jusuewzrad

® pasjueiend ATTen3ATA 9q PINOM uOTuf I9FA0S aYL (FT)

. *§3783S poaTun 9yl 3sutede!
93BUTWTIOSTP 03 pasn aq PTNod 3Byl uorstaoxd:
,L1odouow-fjue, Teisuad e pouted osTe Loy
*B9IB pageas paAzasaiun ayj Jjo %z JO Teio]
B 03 £1junod auo Kue. s3FWFT 2I8Y3 uorstaoxd
vaonb ® pauted pue jySnos uotup 39FA0S ¥yl (T)

1$90aN0S91 TRIBUTW
peqeas deap 03 ssa00e *§°'M JuyaTwil Jo L3TTTqeRdEd
uTe3I199-189U WAyl 9AT3 3BY] SUOTsSTAoid JO s3as Qm]
pe3eTiodau ATInFssaodons aAey L3yl ‘30u aae 8M Ing
!saTnpou pageads UT pPunoj sTEIdUTW Y] UT JUITOTIINS
-J196 218 S39JACS 3yl ‘S9IBIS Pa3fuf oYyl jo adejuea
-PESTP 2309XFP oYyl 03 UOTU[ 23IDTAOS 3yl 03 sodejuBApe
0189a3e13s pue Teojafrod xofew sippusiians Kjee1l ayl

‘Baae paqeas deap 9ayjl

A1qyssod pue ,2u0z OTWOUO0Dd DAFSNTOXD,, ayjl UT Ydaeasal
o1ydeai3ouesads0 JO 3OoNpPu0d 29aF d] TTILIIND A[d2I9A3S
PINOM 3BY3l UYdIEBSS3X DFJFIUSTOS URIDO 03 3d0adsax Yata
UOTIOTPSTAN( uoFjeu TBISBOD PI}IIYJUN PUB DATSUI]XD

Jo walsks ® KJTPod pue azjwiilfda pInom Ljeaai ayl

INIWSSASSY AAVHHNS

SUOTJEI9pLSUO)

KST10d U8Fox0y]

PONUT3UOD -~ SUOTIBIBPTSUO)
K3TFanoag TrBUOTAEBN

‘g

'V

SLSTIAINI *S°'A



*§9TIJUN0D PTIOM PIATYL
woxy sadpnf Aq pa211013u0d 8q pINoM suofstaoad Laeoad
nondfque Aucw 2yl JO U0T3IB3Iaadadajur 3uTurIoUOD gaand
.§7p Jupirodut JOo uorleIITqIV Y3 'SIDUBISUNDATO YONS

aopup  ‘930A-9U0‘UOTITU-DUO JO STSEQ @Yl UO FuTloA
pue juagoaad s2Fa3unod ayj Jo 2304 Aytaolew spatyl
-oM] B £q po3109T@ aq pInoM Tuunqill 2yl JO SIIqUIW
roquey) 23ndsTq speg-res oyi xojy dyysioquaw yO uoTINq
-T13STP pu®B UOTIBIUISDadoax’ DY) DPFOap PINOM ATquoassy
ay3 puv ‘TruUnqTi], BOS @Yl JO MBT 2Yyj Ul sIaquaut

1z 30 € ATuo poinsse 21 S3TIJUNOD UIV]EIMY 'SITNI
>Tqeaojpaid Iapun SUOTINTOSDI PIPUBY-UDAD ‘3u938TSU0D
jo saoueansse ou apjaoxad pue ‘gaanssaad TeoTaTTod 031
700(qns ‘Kaeaarqae 2ae K3froyiny ayi Iopun saandsTp
19430 pue TEBTFOI2uwod Jo Juyllles 103 suoTsTA01d,dayy

* §7UBWIAOW UOFIBISQIT TBUOTIBRU poTTEO-08

yais osTe 3ng sajajunod dupdoTandp Yais ATuo 30u
9IRS 9q 03 9IB SITITATIOEC JUTUTW UBIDO WOIY S3TFaUl(]
19430 pus TETOUBUTJ MOY 2UTWIdIap pTnom PTIAOM PATYL
aya £q pejeutwop ATquassy 930A-2U0‘UOTIBU-DUO dYJ

*qe9S 9T3UTS B UDA® I0J ‘SOTIRSIIAPE

637 SB TToM se 'BOTTTE umo SIT Y3ITn 939dwod 07 Ppad10Y]
37298 PIITun 2yl YITA ‘TTOUNOD IATINDVX] 2Y3l* U0 SIBIS
s9ay3 peojuexend A1ssoadxa aq PTNOM D0TQq 39TAOS YL

'TIOUN0) 9ATINISXY IY3]
ut £37rotaadns Teorxsumu xedTd B Lofua osTe pInoA
£fayl ‘s9933Tuwod Laerprsqns juejaodwy JOo TOAJUOD
s TToM sB 'A3Troyiny poqeeg TBUOTIBUILDIUL dY3 JO

quassy 930A-2u0 ‘uorjeu-suo ', owaadns, 8yj jo TOAJU0D
731093JJ° 9ABY PINOM SUOTIBU PTIOM PATYL @Yl ‘SITIJUN0D
gurdoToaap wolj uorieludsaidoa aaqwaw ayl 3o 908 UITM
INOSaX TBI2UTW paqeas doep JO juswdoTaAdp 9ININI IBA0
ydouow TBNIITA B PTAOM PIATYL oYyl 9AT3 pInom £3ea1l a3yl

jo sjuswoBusiae Terdopn( pue pedrafiod pasodoad ayy

. : LNAWSSASSY XUVIWAS

pPonNUTIU0D~- SUOTIBABPTSUOD
£o310g udteaoy ‘g

SLSTMIINI *S°N




BY3 20 '9]7FS 4UTUTW STY WO PassaSsOdsip o J0U PLRIOA
24 3By3 odouevansse ou sapjacad JId ‘Zuyoq Ojuf Bwed
L3vo13 ay3 910J9q U palsaAut Apeaaie pey ay eyl 93TS
® U0 auTw 03 3oexjuod ® 103 A1dde 03 OUTT U 3ISaT]
pus3s 031 3y3Ta 2yl 10389AUT uepdTIDWY BYJ ‘sjuead ATuo
‘£138NPUT ‘SN YITM UOTIVITNSUOD IATIDVIID INOYITM
uotayedorog °*S‘'N 24yl £q UOTIBISPFBUOD DOUSADIUOD

203 pa3luqns seM Yotym '(dI1d) Tvsodoag auswissAu]
LigutuyToxd 9YyJ ‘©910J 03uf siajus A3evoxl 9yl 21039q
9pRW §JUDWISOAUT SUTUTW ULID0 WIIDJUT JO uorjloaioxad
oy3 03 Jujuterized sjuswadusiaaw TruoOTITSUBRA] LuB JO
oouasqe ay3 s} L3eoan pasodoad ayz uy 309F9p aofvw y

, *£3Taoyany poaqeag

Teuofieurajuy ayi £q pasodur Juraq suspang OTWOUODD
pue Tvda1 mou jueoryTudfs anoyaa sizooafoad Jururw
uea00 3uilsTxe ApediTe YITM anurjuod ol satuedwod
usoaxowy 3jwxad TTTIA 'Yl 83ydTa I9yjejgpuead,,

optaoad (z) pue ‘syeasulw paqeas doop 03 sS5200B
SuTnuriuoo ‘painsse Suazf3TO ‘§°M @93ueaend (T) TTIA
aeyl £3B213 ® 93eTiodau 03 20ULIBIUO) BAS DYl JO

MBT 2Yy3l 03 uotiedalap SN dYI SIV2ATP YITYM ‘86T

gz @unf Jo 30y S90anosey TBIUTWN PABH paqees de9ag ‘SN
~ 9y3 JOo TII °T3TL AJstaes 03 sTIeJ KL3eoil pasodoxad ayg

. * fwouoo9d
oT1asawop pue .‘AorTod ulfoaoy ‘£L3Tandes TrUOTIEU

Ino JO JuaWII3ep Iaylzang ayj 03 pue suorjzdalqo

: INO JI9A0 9pPBW 3q PINOD Sjuawpuswe yong ‘L3esrl
3yl 03 uorarjuassadax zaquwauw 3ayj JO 9I0A SPIATYI-O0M]
® Aq pepuowe 3q pInod uorjelroldxe paqeas JO Wolsks

?xTiud 9yl ‘uofionpoxad JuIUTW UBSDO TBIIIBWWOD
Jo sxeak Ajuaml ufpylTm 3BY] sojerndras L3eeal ayg

*gjuowuaaAod JSTTBIOOS JO
sowy89a1 OTwWOu02d pauurTd-ATTBI3U2D0 9yl JO IJBYl Iayiel
angq ‘pojusTao~]93IBW 94 J0U PINOM JudwadeuBW STBIDUTW

ue9o0 doop TBUOTJIBUIDIUT I0J PAMOTTOJ @q pInom eyl
T9pow OJwouodd dY3l IBYJF 93BOTPUl ATIBSTO SUOTISTA
-oxd A3eex3 9yl uy pafpoquwe soTdFoutad OTwouoda JYJ

INIWSSISSV XUVIHNS

SUOTJIEBIOPLSUOY
OFWOU0dy ofasewoq ')

PONUTIUO0D~ SUOTIBIIPTSUO)

-Lo1T10g udTOd01 g

SISTIAINI *S°'N



‘IToM s® 69378 paalasai-uou 3TO0Tdxd pPInod Inqg
‘59378 PoAI9Eal uo suojieasdo JuUTuFW 03 PIIOFASAX

'2q poou satajunod JurdoTaaap ayl xou asjadrajuy ay3
19yl fou ‘ATTBUOTATPPY ‘£3TI0YINY 9Yl YITM UOTIBTIOSST
ut sopajzunod Bupdorosasp £q 10 estadaajuy o2yl £q Jusuw
~-doToADp 0J PoAIdsax 9q PINOM 633F8 9TqulTOoTdxXa TI®
JOo jTey-ouo 3sedT 3B ‘snyjl ‘uoTivsuddwod ou IATID
pinom Auedwod ayl yoFym 103y pue ‘osuadxa Auedwod 3e
poaooadsoad £LTInJ ‘onTuA mdlauwod Tenba jo 23S autw
aayjoue asftadiajuyg 2yl 03 I2A0 uanj Ausdwoo ajeatad
2ya 3eys juawaatnbax oyl 8T A3Taoyiny ayi woxjy 308BA]
-u0d Jujuiw B JUTATOO9I 0} UOTIFPUOD SNOAIUC a_Yjouy
*£3oTouyo9y pue juawdinbas

Bupssoooad sTexauTw pue Jurulw ured0 JOo sa2dOTOADP
gurpeal 9yl se 93wauBAP® 9AT3TI1odwod afaYl JO

§SO0T @2yl 103 sotusdwod uedfiawy 93esuadwod jou pTnoA
sa9jsueil £8orouyoal yons U uoTiesusdwod pue uoTy
-P1]TqQaB JRTOIDUMOD JO JANIBU PIJFWIT Y] *IOBIJUOD
SuTuTw B popaeme Uoeq aABY £9Yy3l uaym suoriwrodiod
ajeatad woxy ostadasjug ayjz o3 LJojouydsl Jurutw
up900 3JOo I9jsueal KIojepuew 2yl IPnIour ATqejou prnom
sadejuBApR 959Y], ‘snie3s a91y-xel ® Jo A3TTrqeqoxd
aya Buppniout ‘suofjjerodioo 93eATAd 03 DATIBTDI
gejueape oAT3Tiodwod jo sataes B Juphkofus | @stadaajuy,
pPax1931BYd-ATTEQOT3 ® ysTIqease pInom KLieaxl oayj

*S19Y30 woiJ ABME pPUB §9TIJUNOD

agTnofiaed paumol s3OBRIJUOD 1021FP 03 posn aq

1nod 3ey3l uoystaoad , L1odouow-Tjue, TeI2ULZ B ST 9I3YJ
~'ATsnofa9s axow ‘pue ‘Lajunod aeInofiaed B 03 popIBME
0BIJU0O JO JXaqumu 9yl 3TWIT PTNoM 3BY] uoistaoxd ejonb
D13joods ® s 219yl ‘Aofp1od ,,poAIas-3satF ‘ouwod
-181TJ, pomoa® ue 237dsag ‘ejonb uotionpoad aTqETA
ATTeoTWOUO0D? ‘TBUOTIBI B 10 9SUIOTT B JoYlTe Jufpurelqo
JO uie3I90 2q PINod Auedwod UBDTIdWY OU PuB STSBQ
£1BU0T3810STP © UO P9IBOOTTE 2q PTNOM §30BIJU0D FUTUTNW
*$23T8 JuTuTW URSD0 10J s3FWT uofionpoad otyFoads pue
§T013u00 uotjonpoiad Tersusd yjoq j39s 03 Iomod Byl dArY
pinos £37aoyany paqeag TBUOFjBuUILjuUL pasodoxad ayg

INIWSSASSY ZUVHHNS

PONUTIUOD - SUOTIBIIPTSUO)
OTwouody dFIsdWOQ ‘D

SLSTIIAINI 'S*N



*S3TBUM 9] St STBUMBW SUTLBW Yons BuTAIDSUOD

pue 3utaoeioxd UT $159193UT ANO uodn 109339 9SAAAPE
ue aavy O0sT® JY3fw suofsyAoxd 9s9YL ‘PIJBUTWIR]
uoaa 10 paonpel ATqeidpFsuod aq 3ydtw Lx3snpuf
SuTysijy BuUN} 193BM JUBISTP INO ‘SUOTIBU TLISEOD

03 peped aq 3y3ya sTY3l pINOYys ‘rvuny se sotoads
£107ea3TW ATy3Ty yons 3FoTdxa 03 s3yITI IPNTOUT
25ay], ‘69u0z OTWOU0d? ITAY3} JO ,,JUTAT[-uOU 10
BUTATT I9ylaym ‘s20In0saa TBIANJBU 3Y] gutdeuew pue
‘3uyazasuod ‘Jurarordxd,, JO asodand oy3 x03F sayita
" u87e13A0S SUOTIBU TBISBOD 9Yj 8aATd £3B01] QYL

*£13snput

3utasauotd ' uodn usping anpun ue sooeTd uoTiEXE]
aTqnop sTYlL ‘4L3rroyany ayi o3 pred saxej 103 SITPaID
. SMOTTE® UOTYM MBT *§'n Ou ST @x8yj‘ATTBUOTITPPY
«Lanseaal *S° @2yl o3 pred saxel 10F sIaUTW UBIOO0 “§°(]
03 3Tpaido xB3 Teo0adyoax B apTaoad jou s20p £3B9I] dYL

*893®B15 PRITUN

2y £q peaoxdde jou 10 I3YI9YM Jurpurq aq pINoOd

7Byl Sjuswaduriae ,A3TPOuNlOd TBIJUTW UBIDO dining JO
quawdoTaAap oy3 @3vanoous pue MOTTEB pInom £3ea13 ¥yl

. ‘pozITealx
aq xsadu jy3dTw yoTym ‘BurdouBulI-jyIes dwedaq

17 TTaun £37aoyiny ayj jo uotjerado ayj 103y SABTIOP

Jo sUOTTTTW optacad 03 pel3F1qo aq pInom oM ‘I2A03I0K
*s99juBIENd UBOT UT JUNOWE dWES dYl pue ‘sueo]
9013J-359193uT ‘wid3-3uol UF UOFTTTW GZT$ ISEBOT 2B
aanqyajuod o3 paatnbax aq prnom s23elg paltuf 24l IBYI
sueaw sTYL ‘osfadisjuyg ayj Jo dn-jaels dYl dOUBUTF
pPInNomM suofieu Iaquwaw 8yl 3IeY3l sapyaoad A3eaa3 Byl

LNAWSSISSV AUVWHAS

PONUTIU0D~ SUOTIBIBIPTEUO)
OJwouody dFasawoq 9

SLSTYAINI *S'N



Page seven

Executive Actions Reguired

The present Law of the Sea treaty contains provisions which
are harmful to our national security, foreign policy, and domestic
economy. Substantial changes and improvements in the negotiating
text are urgently needed if we are to achieve a treaty consonant
with our mational interests and the objectives of the Reagan
Administration. '

Unfortunztely, the Law of the Sea Conference has essentially
concluded its negotiations on all but a few ocean mining issues and
final clauses. Its schedule calls for the Conference to conclude
a draft convention that could be open for signature in 1981.

If the Reagan Administration is not to be confronted with
unacceptable treaty results and embarrassed by a Senate refusal to
ratify the treaty, then steps must be taken immediately to reexamine
our goals in the Law of the Sea Conference and provide necessary
textual changes to our State Department negotiators. This Adminis-
tration review of the treaty should include participation of
Congress, industry, and labor, and should be directed toward
providing the U.S. negotiating team with specific and binding
instructions on our reguirements for: .

e Clear and unambiguous constraints on the degree
of economic and political power to be accorded
to an International Seabed Authority.

— The assurance of continuing and non-discriminatory
' access to seabed mineral resources with provision
of "grandfather" rights to protect ongoing American
ocean mining projects.

- The protection of high seas freedoms of navigation
and overflight.

- The assurance of the development of energy resources
in the deep ocean and on the Antarctic continental

shelf.

-- The protection of American ocean mining and minerals
processing technology against mandatory transfer.

—- The assurance of freedom of ocean scientific research.
— The clear establishment of the Council as the governing
body of the International Seabed Authority with

assurance that the United States would have equal
representation on the Council with the Soviet Union.



Executive Action Required Page eight

- The establishment of a fair and equitable
system of settling commercial and other
disputes. .

- The establishment of production policies
based on market-oriented principles.

- The establishment of 2 fair, parallel system
of ocean mining with the proposed globally-

i)

chartered "Enterprise'.
-- The provision of a reciprocal tax credit to

U.S. ocean miners for taxes paid to the U.S.
Treasury. |

(The Review Committee should also examine Executive Actions
necessary to promptly implement the Reciprocating State
rovisions of the Deep Seabed Hard Mineral Resources Act,

(P.L. 96-283).) ) )
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THE NEW YORK TIMES,

SATURDAY, JUNE 26, 1982

“bade’ them goodbye a .
later in the crowded department audi.

+- Economic and. Business Affairs, who

State Department

Shock, Sadness and Pizzz]ement Greet:Héig Move

ByLYNNROSELLINI . . [5%

Special to The New York Times ¥
WASHINGTON, June 25 = By 3:30
this afternoon, they had gatheted, '
whispering in small groups in the hall.

ways and in front of television sets in ‘.

offices. Almost everyone had a theory .

about their former chief, Alexander "

M. Haig Jr., as well as their new one, '

George P. Shultz, ! v
The talk went like this: .

- It was Lebanon that did him in.”
“They forced himto leave.” .
‘‘He’s had so many enemies.” - .
““Who's the new Secretary?” -
;Gonna be Shultz." ;

tate Department employees gavea .
standing ovation to Mr. Haig after he:
bout an hour:

‘‘He is a good man,” said Robert D.
Hormats, an Assistant Secretary for

announced his own resignation earlier
this week. ‘‘He is highly respected.’
That was the consensus at the de-

- partment today as employees reacted "
= with shock, sadness, puzziement and

in a few cases, bitterness, at the news

“{ that Mr. Haig had resigned. Some got

the word at 3 P.M. on office *‘squawk
boxes,” tuned into the White House

‘ : v v

The New York Times/Stan Baror

Smlufy Alexander M. Haig Jr. leaving auditorium at State Department after his resignation. At left is John A.

Scall, an ABC News correspondent who was chief representative to the United Nations under President Nixon,

technology or equipment to the Soviet* -
Union. j

Pilat Molnar, a Spanish translator,

Democratic predecessors, Cyrus R.
Vance and Edmund Muskie. !

g:ausé for about a minute, and people
gan standing until almost everyone

;Another name mentioned almost as : "in thetoom was on his feet.
sald, “My general feelingis thatithad . -Often as that.of Messrs. Haig and :'~. Then the audience grew quiet, Mr._

t th - Shultz today was that of the chief -~Haigread his letter of resignation and
press room. Others picked it up along - sgsnte'u'\.l g&: .3433, «'3,'.", thl:! 1}: :‘,’3:' United States. representative at the : then spoke of his “‘profoundest admi.
carridorsandin elevators. - " We are not going to find the real rea.  United Nations, Jeane J. Kirkpatrick. - ration” for members of the Foreign

Professionalism Respected sons this afternoon.” + “Some people thought she was in Serviceand State Department staff,

line for the job,” said Mr. Cabelly, 7 : After just six minutes at the micro-

At3:40 P.M., Mr. Haig's outer office ~ Phone | ,,,‘:“,,‘“m";::;‘g;“:,',";,,;‘;
"+ on the seventh floor was quiet:: Por-~Ranrters hurried off to file their sto.
- traits of Henry A. Kissinger and other”_ Hes and the employees headed for

. . Despite his continuing controver.
sles with the White House, Mr. Haig |
B e i S

| ent employees. They . sai

. Still others declined the temptation *

N .

ay that they his profes.
sionalism, as well as his refusal.to
succumb to pressures from theright.
- “Lthink_you're. seeing

ISITIon 3t the-WHITS -
ert Cabel] spe

:("..;L.

“OtHer STATe Department employees *
}}\da;i dlél:‘snm i&‘leu about t..h:v cause of
T 's departure. “We were
specula that it had something to
do wlthﬂ?hse pipeline decision,”” said
Ward Barmon, referring to the Ad.
ministration’s announcement last
week that it would prevent American

' companies from permitting their for-

eign licensees from selling pipe-laying .

coanim | g ey et

T thmk you’re .-

»seeing a distinct -

shift to the right.”

~—Robert Cabelly -

to take part in the guessing

“Seeretary Halg had 86 many difficuit
situations,’’ said Ruth Cline, another
translator. ‘‘There is no way of telling.

He has certainly faced a lot of inter~ .

esting situations.”

Despite their diverse speculations,
most' department em%lloyﬁ seemed
genuinely sorry to see Mr. g go.

“It's a shame that he felt he couldn’t
ecarry on,” said William Bacchus, a
personnel worker. ‘‘People in the de-

partment felt that Haig was a very

strong individual to work for."””
Mr. Cabelly said that Mr. Haig had

“lifted the morale of the State Depart. ~
- ment,"” adding, ‘‘At the time he came

in, it was in disarray after Vance and

. Muskie,” he said, referring to. his .

me. |

former Secretaries stared down on the . their car pools.

empty e; @ of green carpet. A re- .
vv:cep(rtﬂm chatted with n»_qocuﬂtyr'

‘‘Yes, he's inside now,” the recep-

. tlonist said, ‘gesturing toward “the-
, inner office. s $

Inside, the Secretary’s top assist.
ants had gathered to hear him say
goodbye. When Mr. Haig entered the
room, everyone rose and applauded.
He asked them to give their *“‘full sup-
port” to his successor, Mr. Shuitz. :

" Then he departed, and his staff ap. 4

plauded again. :

“Everyone was extremely sad,”
said Mr, Hormats, one of those who
left the Secretary's office shortly be- .
fore4 P.M. .

About a half hour later, Mr. Haig
emerged and, clutching a yellow file
folder, made his way down to the mod-
ernistic Dean Acheson Auditorium on
the second floor. :

Bathed' in bright television lights
and looking tanned in a white shirt and
gray suit, Mr. Haig was led to the ros-.
trum by Dean Fischer, his press’*

" spokesman. There was continued ap-""

T ity PR

" When it was all over, one employee
sitting in the auditorium said to a col-
league: ‘I bet the Embassy Row com-
municators will be busy tonight,” a .
reference to the messages that will
stream f{rom Washington to foreign
‘c;g;tals as embassies assess the

ge.
But at.least one Embassy appar.
awyan;c late to the news.

- At 3:31 P.M., more than a half hour

aftér the White House announcement
of Mr. Haig's resignation, a member -
of the Soviet Embassy staff cailed an -
editor. and invited him to have a a _
drink later in the afternoon.
.- ‘“Haven’t you heard the news?" said -
the editor, surprised.

“What news?’* asked the Russian.
' “Haig has resigned,” the editor in-_
formed his startled listener.

‘‘What? What?'' he exclaimed.
‘“You’re kidding me."’
| For years, the Federal Bureau of In-
vestigation has maintained that the
Soviet Embassy has sophisticated es.
plonage’equipment to stay on the in-
$ide trach of Washington news, ;.
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n April 30, the United States was the only Western /£ W
industrialized country to vote against the final treaty adopted in , :
New York by the Third United Nations Law of the Sea Confer- i
ence. Venezuela, Turkey and Israel also voted no. The U.S.S.R. !
and most Soviet bloc countries abstained, as did a few highly
industrialized Western nations. Most of the West, including
France and Japan, joined the Third World and voted yes. Alto-
gether, 130 nations voted to adopt the treaty and open it for
signature.
The final treaty falls short of the goals sought by the Reagan
Administration. It establishes a mixed economic system for the
regulation and production of deep seabed minerals and, as a
matter of principle, the Reagan Administration could not, con-
sistent with its free enterprise philosophy, have done otherwise
P when the time came to vote. :
Unfortunately, our strong and uncompromising defense of prin-
ciple may have cost us a golden opportunity to convert the treaty i
into a better vehicle for commercial operators.
But that loss could be minor when compared with the prospect
that the United States might now decide to exclude itself from a
new global regulatory organization which may—sooner rather
1 than later—count among its members all of our allies, the Third
World and the socialist bloc. This new institution will safeguard
{ the mining claims of our industrial competitors and reject rights
claimed by American flag companies.

Moreover, if the United States stays out of the sea law treaty,
I and most major nations join it, we risk conflict over American
assertions that we are entitled, without participating in the treaty,
to rights embodied in the treaty related to navigational freedoms,
exclusive economic zones, jurisdiction over our continental shelf,

et A N e ——— e it b
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Leigh S. Ratiner was Deputy Chairman of the U.S. Delegation to the final
negotiating session of the Third United Nations Conference on the Law of the
Sea, while on leave of absence from the Washington law firm of Dickstein,
Shapiro & Morin in which he is a partner. He had served at the Law of the
Sea Conference prior to 1977 in three previous Administrations, as a senior
advisor and negotiator on seabed mining, energy and national security issues.
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fisheries, pollution control and the conduct of marine scientific
research.

Should all this come to pass—and it seems likely it will—we
will suffer a significant, long-term foreign policy setback with
grave implications for U.S. influence in global economic and
political affairs.

11

The Law of the Sea Treaty has been under negotiation since
1966, when the United States and the U.S.S.R. agreed to consult
all nations on the question of whether they would agree to a new
global conference on the law of the sea. As initially envisaged, the
aim of the conference would have been to fix the limit of the
territorial sea at 12 miles and to provide for freedom of navigation
through and over international straits which might be overlapped
by the new 12-mile limit.

In 1968 the United Nations began to expand the as yet unwrit-
ten agenda of the Conference to include the issue of deep scabed
mining in areas beyond national jurisdiction. By the time the Law
of the Sea Conference was formally created in 1973, its agenda
included essentially all uses of the oceans. Between 1973 and 1980
over 150 countries including the United States agreed on treaty
texts on all but four points: boundary delimitation, which was
settled in the summer of 1981; participation in the treaty by
entities which are not sovereign states; the composition an
functions of the Preparatory Commission to set up the Interna-
tional Seabed Authority; and provisions for the protection of
investment in deep seabed mining activities prior to entry into
force of the treaty. After ten sessions of the Conference and 14
years of negotiating effort, the new Administration in Washington
sought in the final Conference session this spring to renegotiate
essential elements of a package that already commanded wide-
spread support and near consensus.

How did this come about? In March 1981, the new Reagan

Administration began 2 much-needed, soul-searching review of

the draft convention on the law of the sea. It was clear that
notwithstanding the treaty’s many potential benefits, its deep
seabed mining provisions were anathema to some elements of the
Reagan Administration; moreover, the treaty was considered
unratifiable in the Senate. The U.S. policy review lasted more
than a year.

The policy review process, like many conducted through inter-
agency groups regardless of which Administration may be in
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gg?uc;;cvgfss fjii:tlarliy aan gdfvcrsarial process in which. initially all
ceived objectives E:ndp l:z' dc-)r-thc purpose of rca.c!nng precon-
5 e g Prejudicing an ultimate dfecmon. Pressur:e
om the ite House to reach consensus was intense and this
produced even further, and in so i .
formulat: 3 er, me cases dcvast.atmg, compromise
ons describing fundamental issues in dispute. (As a
;]erfu]hé at least one crucial point was destined to be ignored in the
ang arrf;lizgg_)fgaé:zzg pé?rccss t?ecause of its obscurity, obfuscation
ol State wh ) 2 Cr]:]y ortr\«a:s made by the Assistant Secretary
i i arge of this review to conduct a neutral and
anced process. The fact that he failed in this mission is not a
reﬂc;ctnon on his capabilities but rather on the interminable ca-
pacity of bureaucrats familiar with the intricate detail and com-
plexxFy of t}}e treaty to spend enormous amounts of time in
meetings which precluded the active participation of any respon-
sible Assistant Secretary of State. e
regi‘?:’rc r\;/z;c t\{% gtfz_neral.p01nt§ of view which emerged i_n the
p 5. 1he hirst was advocated by the Deputy Assistant
Secr;tary of Sta_te for Ocean and Fisheries AfTairs. the most senior
official responsible for the day-to-day conduct of the review. In
essence, this point of view held that the treaty was flawed beca'use
it crcated adverse precedents for other negotiations on economic
issues between developed and developing nations—the North-
South dialogue—subjugated American industry to an interna-
tional regulatory and management system, and was incompatible
with Presnden't Reagan’s apparent desire to return the United
States to a period of power and influence in world affairs in which
Its policies ' would simply be enunciated rather than sold to others
through a process of diplomacy and negotiation. I think it is also
fair to say that proponents of this view did not believe that it was
possible for any American to participate actively in the negotiation
of this treaty without being seduced by it; therefore they saw
great risks in any return to the bargaining table even for the
purpose of making a best effort. These views were strongly sup-
ported by staff on the domestic side of the White House, the
Interior Department and some civilians in the defense establish-
ment as well as some members of Congress.

The opposite point of view was represented by other agencies
and participants in the process and by this author, who at the
time was serving as a contract adviser to the Assistant Secretary
of State, James L. Malone. That point of view can best be
summarized as a recognition that the treaty in its present form
was unratifiable, accompanied by a belief that the treaty could be
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renegotiated and that significant improvements could be made to
it. From the perspective of those who held this point of view, there
secemed no harm in trying to improve the treaty in fundamental
ways, because ultimately a good treaty which provided universal
recognition of mining claims as well as universal acceptance of
countless other important legal principles contained in the treaty
would be a worthwhile goal. Moreover, the proponents of this
viewpoint felt that U.S. interests could not be compromised merely
by returning to the negotiations, since the President ultimately
would have to decide whether the United States should sign the
resulting treaty.

Another point was made with respect to resuming negotiations:
responsible American negotiators, acting under strict instructions,
would not be lured into accepting a treaty which was contrary to
the overall national interest. American negotiators at a multilat-
eral conference generally do not operate in a vacuum or in secret.
All of their tactical and strategic movements are discussed and
debated on a daily basis with the wide afray of U.S. interests
represented on the U.S. delegation.! Opportunities for the loyal
opposition to change the direction of the negotiations are legion.
Therefore, the risk perceived by some of compromising national
interests through an effort to renegotiate did not seem sufficiently
realistic to sacrifice the opportunity to improve the treaty.

The latter view prevailed, and the President of the United
States decided on January 29, 1982, that the United States would
return to the negotiations and would seek six broad objectives.
These objectives were then supplemented by detailed instructions,
which were not sent to the President for approval but were
negotiated among the various agencies of government which had
participated in the initial process. Perhaps inevitably, the devel-
opment- of detailed instructions became 2 surrogate forum for
rejoining the original issue which had already been decided by
the President. The basic dispute over the instructions was whether
to make them so strict and so confining as to produce a situation
in which it would be impossible for American negotiators to satisfy
them. .

The instructions, when finally issued on March 8, long after the
preliminary negotiations in New York had begun, reflected an
interpretation of the President’s objectives which was considerably
more constrained than the objectives themselves. It is for this

'In addition to government agencics, all of the representatives of the American ocean
mining groups were invited to panticipate fully in the work of the delegation; special efforts
were organized to obtain the views of companies not able to be in New York, in advance of the
delegation accepting any compromiscs.
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reason that many delegations at the Conference frequently foy,
it difficult to understand the U.S. negotiating posture, since
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authoritative statement was ever made to the President and his
close advisers that, if they wished to preserve direct access to
strategic raw materials through American flag operations, there
could in the end be no viable alternative to an improved compre-
hensive treaty on the law of the sea. .

Accordingly, when a final decision was made and detailed
instructions for the delegation were negotiated, there was an
assumption in the Administration that if the United States
adopted a tough uncompromising stance and as a result lost the
opportunity to improve the treaty, it could afford to stay out of
the treaty because there was a viable alternative—a separate mini-
treaty with our allies. This assumption may have been the Achilles
heel of the U.S. strategy for the last session of the Law of the Sea
Conference. (Moreover, the strong U.S. public posture to push
ahead with mini-treaty negotiations even before the Law of the
Sea Conference began in March was a major factor in convincing
the developing countries that the United States did not have a
serious interest in the comprehensive treaty and thus worsened the
chances for successfully negotiating the President’s objectives.)

One further comment should be made in connection with the
poligy review process. The Department of Defense had in previous
Administrations been a strong unyielding supporter of the suc-
cessful conclusion of the treaty. It had always felt that the stability
of international law which would accrue from this treaty, which
contains many provisions favorable to the mobility of its air and
sea forces, was a significant national security benefit when com-
pared with the uncertainty of potential arguments with coastal
states which might exist in the absence of this treaty.

During the Reagan Administration, however, two things
changed in the Department of Defense. First, there was a much
greater emphasis, particularly on the civilian side of the Depart-
ment, on the importance of American access to strategic raw
materials as a national security interest and, second, there was a
belief that if the treaty finally entered into force without U.S.
participation, most of those provisions which were favorable to
the security of the United States would be accepted as customary
international law, and that therefore the treaty rights would be
available to all states whether or not they became parties to the
treaty. In combination, these two views produced significantly less
enthusiasm for the treaty within the Defense Department than
had been the case before. This shift markedly changed the balance
of power in the intragovernmental adversarial process. The as-
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sumption that the treaty provisions would become customary
international law was never seriously questioned—it was taken for

granted.

111

Out of respect for our power and influence, the world waited
for the U.S. decision. The Law of the Sea Conference went into
neutral gear, avoiding final adoption of the text which had been
virtually completed in 1980 with apparent U.S. agreement. By
the time President Reagan announced on January 29 that the
United States would return to the negotiating table, U.S. negoti-
ating leverage was substantial.

When the Conference resumed in March, the United States had
its golden opportunity. The rest of the world was ready, willing
and anxious to reshape important aspects of the treaty to attract
U.S. support. Yet at the end, as has already been mentioned, the
treaty was adopted over U.S. objections. The Soviet bloc absten-
tiod was prompted by a minor point, and the Soviets are likely
eventually to sign the treaty. Two of America’s closest allies,
Japan and France, despite high-level pleas for solidarity, voted in
favor—a startling and potentially powerful signal about Japanese
postwar foreign policy development. West Germany, Britain and
a_handful of other Western allies abstained in support of the
United States—but may well sign the treaty with or without the
United States, for reasons which will be discussed later.

As described above, the United States returned to the bargain-
ing table with instructions to fix every important defect in the
seabed mining provisions—in short to convert the treaty into a
“frontier mining code” in which the first company to stake a
claim owns the resources and is not subjected to regulation or
management except for the payment of taxes. This view was
combined with a demand for overwhelming voting power for the
United States and its closest allies in the proposed International
Seabed Authority. :

All of the improvements we sought were desirable and impor-
tant. Some of them were fundamental to making the treaty
commercially more workable. But the primary U.S. objective, in
fact, was the eradication of ideological impurity. As a result, when
the time came for compromise, the United States did not make
ideological concessions to the Third World in exchange for prag-
matic improvements. The Western allies maintained solidarity
with the United States throughout the negotiations. In doing so,
our allies, who in varying degrees share our ideological views—
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but not our willingness to sacrifice concrete accomplishments for
them—were deterred from negotiating more modest improve-
ments on their own behalf.

Our strong stance on every issue (combined with public postur-
ing in favor of an urgent separate mini-treaty) persuaded the bulk
of Conference participants that the U.S. appetite was too great—
no improvements were likely to satisfy us that could also be
swallowed by the Third World. Many hoped up until the final
hours that the United States would moderate its position on other
issues, so as to create a fruitful negotiating climate. We did finally,
but our concessions were small when measured against our re-
maining demands. Indeed, even the few concessions we offered
brought cries of sellout from some in Congress, the mining indus-
try, and elements of the Executive Branch.

The day-to-day negotiating process was monitored both within
the delegation and back in Washington so closely by individuals
who had supported the option of withdrawal from the Conference,
that any negotiating move made by the American delegation was
interpreted as a giant step down the slippery slope to compromise
of principle and disaster. One of the individuals who held this
view even believed that efforts at compromise which might ulti-
mately fail and cause the United States to stay outside the treaty
were in and of themselves dangerous precedents for other global
negotiations. This particular individual alerted members of pri-
vate industry (who also shared this perspective) to all U.S. dele-
gation activities including new or contemplated U.S. proposals.
Thus for every effort by the American delegation to find an
accommodation that would help satisfy the President’s objectives,
there was a countereffort launched in Washington by those who
had lost the battle to withdraw from the negotiations. These
countermoves were executed as personal attacks on members of
the American delegation, and as attacks on the process of negoti-
ation itself, and were frequently marked by distortion and false-
hood. The American delegation, meanwhile, was engaged in
round-the-clock negotiations in New York and could not devote
substantial attention to defending and explaining its actions in
the face of increasing opposition in Washington which succeeded
in obtaining a hearing at very high levels in the White House.

The American delegation was, therefore, held in check and did
not make serious compromise proposals on many issues where
tenuine compromise might have produced far-reaching improve-
ments in the treaty text. I would cite two examples: if the United
States had not demanded virtually autocratic ruling powers over
the Scabed Authority and had not sought the total elimination of
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India, would have guaranteed autornatic access to the strategic
raw materials of the seabed for the first generation of seabed

renegotiate.
Because the issue of grandfather rights dominated the negotia-
tions, and because the negotiations were up against a deadline of

tration in 1981), opportunities to deal with issues other than
grandfather rights did not arise until the final ten days of the
session. Moreover, the procedure for the final session of the
Conference was organized in such a way that between April 13
and April 30 the only amendments to the treaty which would
have any chance of inchusion in the final draft would be those put
forward by the president of the Conference, Ambassador T.T.B.
Koh of Singapore, if he were satisfied that such amendments
adequately enhanced the prospects for consensus. '

Thus for a little over two weeks the president of the Conference
held enormous power over the final treaty text. At the same time,
it was his responsibility, and to his credit he took it seriously, to
introduce amendments to the treaty only if they enhanced the
prospects for consensus. He organized small groups for rapid,
effective negotiations on other 1ssues.

However, the atmosphere in this final stage was undoubtedly
affected by an important exchange earlier in the Conference,
Ambassador Koh had hoped that a set of proposed amendments

put forward very early in the negotiations by a group of so-called

als—or at least not to reject them—so that at the end of the
Conference he would be in a position to propose them for incor-

’Canada. Australia, New Zealand, Norway, Sweden, Denmark, Finland, Iceland. The
Netherlands, Ireland, Switzerland and Austria.

-2
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poration into the final treaty text. For the United States, these
papers moved significantly toward meeting the President’s pub-
licly announced objectives, although they fell far short of the
American delegation’s negotiating instructions. Verbatim accept-
ance of the good samaritan papers would have produced a treaty
which on a fair reading of the President’s objectives of January 29
would still have fallen short.

The crucial question was whether the United States was willing
to send a strong signal that by and large these papers were on the
right track, and with further negotiations and additional amend-
ments might be acceptable. While the United States did not
intend to reject these proposals out of hand, it stated its difficulties
with these proposals in such strong terms as to lead Conference
leaders to conclude that they had been rejected. In the vocabulary
of diplomats, strong reservations to a proposal are generally
considered to be a rejection. Thus, at a crucial halfway point in
the Conference there may have been a tragic failure of commu-

nication. ,

.

After the United States apparently rejected the good samaritan
papers as a basis for negotiations, the remaining weeks of negoti-
2tion were carried out by the president of the Conference In a
desultory and pessimistic atmosphere, even though time permitted’
serious negotiation of the main issues of concern to the Unitcd_i
States. Although the Group of 77 was maintaining a very tough,
posture in response to the U.S. stance, the job could have been
done. But in an atmosphere where hope and optimism were

lacking and U.S. commitment to the negotiation was doubted, it B e O S e S
became virtually impossible for the president to pull a rabbit out e e Ti e
P S~ SN et L4 :
of a hat. A e
T 4-::‘;~:'§.,, ,E.{“’P

He did, nevertheless, finally make a number of additional gt e
improvements to the treaty as a result of direct negotiations N“%ﬁi‘%‘w
between the Western countries and the developing countries. For e L
example, the United States is guaranteed a seat on the Executive
Council of the new global institution, the Seabed Authority
(assuming, of course, that the United States joins the treaty). The
provisions for amending the seabed mining provisions of the treaty
have been improved. The contract approval system for mining
entities has less potential for abuse and discretion. The policy
orientation of the Seabed Authority is slightly more favorable to
mineral production, and the Seabed Authority must adopt rules
and regulations for newly discovered seabed minerals once a
nation capable of exploiting them makes a request—thus avoiding
one of the fatal flaws in the previous draft treaty, a moratorium

on these other minerals.
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These achievements were modest, however, and did not rectify
fundamental inequities and adverse precedents which the Admin-
istration quite properly opposed. Nevertheless, they may be suffi-
cient to make the treaty very attractive to other Western indus-
trialized countries who, while sharing our ideological views, are
more interested in assured access to strategic raw materials and
influence in global economic decision-making. Under the treaty,
they will be guaranteed mineral access for a substantial period
into the future and will play a large role in shaping the rules for
seabed mining.

v

Perhaps the greatest irony for the United States is that, as a
result of one further change in the last stages of the Conference,
the treaty now authorizes, even commands, what the Third World
had long vehemently opposed—a mini-treaty among those coun-
tries that wish immediately to resolve overlapping mine site claims
and obtain global approval for their legal rights. But there is a
catch. To obtain global approval, they must sign the treaty.

If nations fail to sign, and instead sign an allernative mini-treaty
regime, they will provoke global disapproval of the lawfulness of
their mining claims. The President of the Conference has vowed
to challenge any alternative mini-treaty before the U.N. General
Assembly and to seek an opinion of the International Court of
Justice. The resulting protracted litigation would have a chilling
effect on seabed mineral investment.

For this reason among others, in my judgment Japan, France,
West Germany, Britain and most other potential seabed mining
nations ultimately will sign the Law of the Sea Treaty and a mini-
treaty among themselves which will dovetail with the treaty. In any
event, our allies will surely make certain that any such mini-treaty

reserves their option to sign the Law of the Sea Treaty. They
will do so because the Law of the Sea Treaty creates unchallenge-
able rights, superior to those created by a mini-treaty. Absent U.S.
ability to persuade our allies to sign a permanent mini-treaty as
an alternative to the treaty, the United States ultimately will be
abandoned by its allies, who would be prohibited from recognizing
U.S. mine site claims once they have signed the treaty.

This point is crucial, because I believe the U.S. decision not to
compromise ideological issues was founded on an assumption that

3 Article 137, paragraph 3, of the treaty prohibits states from recognizing scabed mining
claims which are not derived from the ireaty and its rules and regulations. Under customary
international law principles of treaty inicrpretation, a state which signs a treaty is bound not
10 act incompatibly with it pending its ratification and entry into force.
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after the Conference ended, the Western industrialized countries
would ignore the Law of the Sea Treaty and set up an alternate
mini-treaty. This approach presumably assumed that a mini-
treaty would include all potential seabed mining countries and
therefore would provide sufficient legal security to attract the
billions of dollars of private capital necessary to set up commercial
mining operations. I suspect that if William Safire had understood
that this outcome was, at best, improbable and unworkable, he
would not have suggested in The New York Times on April 9, 1982,
that the United States should shelve the treaty negotiations. I
believe that if President Reagan understood the realistic prospects
for an alternative mini-treaty regime, he too would have had
second thoughts about the pursuit of principle over pragmatism.

U.S. policymakers may have also made another assumption
which could prove dangerously false: that the United States could
stay outside the treaty but claim and enjoy its numerous beneficial
provisions (which, among other things, establish rights to the 200-
mile economic zone, guarantee to every coastal state broad juris-
diction over its continental shelf, and provide for freedom of
military and commercial navigation within the economic zone
and through and over international straits)® and that these
claimed benefits would be accepted by other nations because the
treaty reflects custom—an accepted way of formulating interna-
tional law. " :

I do not believe that serious consideration was given to the
possibility that the contrary argument could be made—that the
Law of the Sea Treaty only creates rights for those who are parties
to it and who assume the treaty’s obligations. Let us look at just
a few examples.

The Strait of Gibraltar is critical to the passage of surface and
submerged vessels and to overflight by aircraft of the United
States. Spain, which is the relevant coastal sovereign, might argue
that the 12-mile territorial sea has become part of customary law
(a view very widely held in the world community). At the same
time, Spain might argue that the regime of enlarged “‘transit

“In addition, coastal state rights 1o control offshore pollution as well as shipping state rights
within coastal waters are covered by the treaty. Similarly the rights of marine scientific
rescarchers and coastal states are set forth in the treaty. Space does not permit an exhaustive
listing of the hundreds of legal rights and obligations which create the overall balance of sea
Jaw in the treaty. Suffice it 1o say that virtually all uses of the oceans are affected by the legal
rights and obligations set out therein.

Editor’s Note: The many issues considered by the Third Law of the Sea Conference have been

" the subject of a number of articles in Foreign Affairs from varied standpoints. Sec, most recently,

Elliot L. Richardson, “Power, Mobility and the Law of the Sea,” Spring 1980, pp. 902-919;
Richard G. Darman, “The Law of the Sca: Rethinking U.S. Interests,” January 1978, pp. 373-
395; Jonathan 1. Chamney, “Law of the Sea: Breaking the Deadlock,” April 1977, pp. 598-627;
John Temple Swing, “Who Will Own The Oceans?”, April 1976, pp. 527-546.
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passage” through international straits is new to international
law—that it is found only in the Law of the Sea Treaty and is
thus a contract among the parties to it. Thus Spain would argue
that the old rule permitting only “innocent passage” in the
territorial sea would apply—which prohibits submerged naviga-
tion. This is not the time or place to attempt to prejudge the
outcome of such an argument. What is dangerous for the United
States is the existence of the argument and the potential uncer-
tainty of its military rights in narrow seas during times of crisis.

A second example could be that coastal states may choose to
impose stricter regulations on oil tankers flying a U.S. flag, arguing
that they have a right to discriminate against non-parties to the
treaty. Third, in a Middle East crisis Arab countries might be
tempted to seize on U.S. non-participation in the treaty as an
excuse to attempt to limit our activities within their economic
zones.

Thus, for those nations who eschew the treaty obligations, while
treaty rights may be claimed as a matter of customary law, they
may also be contested (even by obstructive action) and in any
case challenged in protracted litigation before the International
Court of Justice. That Court may one day resolve America’s rights SRS
10 freedom of navigation, with the possibility that the successful e
ten-year negotiating effort to gain these rights could conceivably R S
be lost in a single court decision. ey

v

One final point remains. The totality of the seabed mining -
provisions of the treaty are hard to defend on the merits. I am a
conservative who sympathizes with the Reagan Administration’s
criticisms of the Law of the Sea Treaty. Presumably that is why
the Reagan Administration asked me to join the effort at rene-
gotiation. While I am certain that the final treaty would have
Better satisfied U.S. interests had the Administration been less
ideologically rigid in its approach, I also would be the first to
acknowledge that the best that could have been done would have
involved important compromises of principle..

But the dilemma for the United States now goes far beyond the
specific flaws in this treaty. In time—probably sooner rather than
later—our allies, the Soviet bloc and the Third World will sign
and ratify the treaty. They see a long-term future in the treaty,
and they will want to be part of it. They will want to protect
“grandfather rights” for their companies, secure international
approval for broad jurisdiction over their continental shelves, have
a voice in organizing, staffing and drafting the rules of the new
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s

ates, manages and produces globally shared resources, One day h

this institution could use its taxing power to become self-financing W
Should all this occur without American influence, participation 1
and leadership, our natjon will suffer a much more serious adverse T
precedent than any of the adverse precedents we fought against ki
in the treaty negotiation itself. We wil] stand as the emperor

without clothes— for the entire world will see that it can do C

; amazing and stupendous things without American money, lead- a

] ership or technology. If the United States is not part of the treaty Se

' system, American companies will have to 80 to other countries to W

; be able to conduct business in the seabed As a result, the United

] States will lose direct acc

seabed, a goal it has sought consistently through &F
law of the sea negotiations. , ‘

mj
: In short, the guardians of pure conservative ideology may have ser
won a battle when the United States stood alone at the Law of att
: .the Sea Conference, but the United States may lose a very she
Important war., leg
- Pr
‘ reg
If one accepts the thesis that our Western alljes will join the I
+ Law of the Sea Treaty and refuse to create a mini-treaty with us; not
that our companies wil] flee to other flags so as to operate under its
the treaty and gain universal acceptance of their mining claims; be .
and that vitally important freedoms of the seas wil] now be subject wil
to legal argument and potentially will be decided by the Inter- mis
national Court of Justice adversely to our interests, then the I
United States is compelled to examine any remaining option to trat
Improve the treaty and sign it, and should not simply walk away hig]
from the treaty in the misguided hope that it wil] evaporate. prir
In September 1982 the Law of the Sea Conference will convene Stat
in New York to approve the final recommendations of its drafting Set 2
committee. If the United States were willing to mount a major and
diplomatic initiative between now and then to obtain consensus adv.
approval for a few amendments relating to discrete issues—such O
as the process for amending, the treaty, the mandatory transfer of lead
private technology, and clearer provisions for the separation of with
powers between the one-nation, one-vote Assembly and the Ex- infly

e e
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THE LAW OF THE SEA 1021
believe there is a chance for success, and I also believe there would
be a good chance to persuade the Senate to advise and consent to
the treaty.

This approach is conditioned on the proposition that during the
same time period the wider business community—not just a
handful of mining companies, but scores of American corporations
with far-flung global interests and a direct concern with the risks
presented by isolationism and worsening U.S. relations with the
Third World—will enter this policy debate and make their views
known forcefully.

In a recent appearance before the Association of the Bar of the
City of New York, the President of the Conference, in response to
a question whether additional amendments would be admitted in
September, replied that he was a “servant of the Conference” and
would, of course, not impede a consensus decision to make further
amendments.

In any event the United States should avoid premature breaking
of ties with the Conference. We should attend the drafting com-
mittee meeting this summer (where incidentally the United States
serves as Chairman of the English Language Group), we should
attend the signing session in Caracas in December 1982, and we
should sign the final act of the Conference, a step which has no
legal significance except that it gives us the right to attend the
Preparatory Commission as observers when it writes the rules and
regulations of the new global Seabed Authority. :

If, finally, the President decides that the United States should
not sign the treaty after making one Jast effort to improve those of
its provisions which are true impediments to its ratification—so
be it. But my prediction is that eventually a future U.S. President
will sign it, and its content will be worse than if we had compro-
mised a little now on principle to gain additional benefits.

If my political analysis is correct, this or some future Adminis-
tration will come to understand that the costs of isolation are far
higher than the costs of accepting some of the rhetoric and
principles of the North-South dialogue. And when the United
States does eventually join, the rules of the game will already be
set and our industrial competitors will be operating in the seabed
and will have gained by then major political and economic
advantages in the work of the new institution.

Our senior foreign policy makers should understand that once
leadership is abdicated and the world finds that it can proceed
without us, it will not be easy for the United States to reclaim its

influence.
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INTRODUCTION

Oceanic ridges are subrmarine mountain rances formed at the boundaries

between oceanic plates by the process of seailocr spreadin

X

n

« Since 1978,.

ts have been discovered and

11
(1]

oo

active hot springs and metazl-rich sulfide deoos

sampled at several localities where the rate ci spreading at the ridge crest

-
15

is medium . to fast, for example, the East Pacific Rise, the Galapagos Rift,

and the Jbhan de Fuca Ricdge (Figure 1). The rineral deposits are forming where

heated seawater carrying large amcunts of dissolved metals and sulfur exits

wQ
t

from the seafloor, frecuently with enough force to produce particle-filled

clouds or "black smckxers" above the vents., The metals, mainly zinc, iron,

[ed
—

copper, lead, silver, ané cadmium, combine with sulfur ané precipitate from

b,

solution as metal suliide cdeposits., The precipitatd sulfide minerals

accumulate in platform égnd meunds that are commonly topped by towering

B

chimneys composed of sulfide and sulfate compouncs.

Under the sulfide deposits are newly formed volcanic rocks or sediment

that form ip the axis of the spreading center. In(addition to concentrations
oftQAiuable minerals, thé deép-sea hot.springs suppbrt remarxable animal
communities including clame, crabs, and tube worms. A description of
hydrothermal vents and associated sulfide deposits on the southern Juan de
fuca Ridge is presented here; other discoveries along the East Pacific Rise
and Gaiapagos if+ are described elsewhere in this volume by Malaﬁoff.'

The Juan de Fuca Ridge is a 500-kilometer-long medium-rate spreading

\

center that separates the Juan de Fuca and Facific oceanic plates off the

coast of Oregon and Washingten (Figure 2). The southern end of the ridge is




terminated by the Blanco Fracture zone, a transform fault that displaces the
southern extension of the ridge approximately 350 kiiometers to the east,
where it is known as the Gorda Ridge. In September 1981, a research team with
members from the U. S. Geological Survey and the University of Washington
successfully located hydrothermal vents and dredged samples of sulfide mineral
déposits from a water depth near 2200 meters at the southern end of the Juan
de Fuca Ridge. This southern segment of the ridge was chosen for the survey
because it is geologically uncomplicated and has a relatively fast spreading
rate (the plates are separating at a rate of 6 centimeters per year) similar
to that at other ricdges known to have hydrothermal vents and sulfide

deposits. Furthermore, a previous seafloor survey by the University of
Washington revealed evidence of recent volcanic activity, and the presence of
small bottom dwelling orcganisms called benthic siphonophores that are also
known to inhabit hot spring sites at other places.

During the 1987 cruise to the scuthern Juan de Fuca Ridge, normal
navigational methods féf the USGS résearch vessel S. P. Lee were augmented by
_an acoustic transponcder array placed albng the axial val;ey. This additional
instrumenﬁation assured tight fixes on locations of the ship and deep tow
apparatus, and provided accurate ship positions for bathymetric mapping duging
each crossing of the ridge. A bathymetric map of the study area with a
contour interval of 25 meters was coépiled from echo sounder data recorded
during the 1981 cruise and from a prior USGS cruise to the area in the fall of
1980,

The vent sites were discovered by photography accomplished by a camera

mounted on a sled and towed behind the ship. The camera system, built at the
University of Washington, uses two 35-millimeter cameras housed iﬁ a tube

steel cage designed to be towed about 5 meters above the seafloor. The



cameras operate individuvally and consecutively;. approximately 7300 black and
white and 900 color photographs were taken during a series of 12 four and one-
half hour deeptows across the study area. A pinger device mounted in the

camera sled provided a continuous record of the heicht of the camera above the

seafloor as well as a fine-scale trace of bottom topograzhy.

&

Samples of volcanic rock and hydrothermal deposits were recovered with a

circular-frame chain-bag dredge equipped with a relay trensponder and pinger

)

to fix its position relative to the ship and the seafloor. At dredce stations
over vent sites, the dredgs was towed near the seafloor to the vent site where

it was quickly dropped to the bottom and dragged acvoss the vent area before

being pulled clear of the bottom. During the cruise, eleven dredge stations

recovered fragments of fresh, glassy basalt. The twelth successful station

recovered several hundred xilegrams of pasalt and 12 kilograms of massive

metal sulfide.

.

w GEOLOGIC SETTING

29]

The southern Juan &s Fuca Ridge has a simple profile (Figure 2): a

smooth and flat, 1-kilometer wide axial valley enclosed by symmetrical steep

valley walls and ridges; the relief between ridge top and valley floor is 80

]
to 100 meters. The valley walls and a low terrace about 30 meters above the

valley floor are related to steep normal faults formed during pull apart of
the two adjacent plates.
Bottom photographs and pinger records show that the planar valley floor

has a narrow and sharply defined medial depression that i1s nearly continuous

:; in the northern part of the study area (Figure 2). This topographic feature

is 50 to 200 meters in width, has a maximum depth of 25 meters, and may have

formed by collapse of a lava lake or by faulting.



Bottom photographs also show'that the flat axial wvalley floor is made up .
= i largely of thin sheet flows of basaltic lava. Sediment cover is minimal in
the current-swept troucgh. The sheet flows are flat lying with a ropy surface
wfi¥?# texture referred to as pahoehoe lava. Dredged samples of fresh basalt have
unaltered glassy surfaces indicating that the volcanic rocks are less than a

few hundred years old. Alteration is limited to coatings of iron and

Pe

manganese oxides on exposed surfaces and fractures. Pillowed lavas are not

-

abundant on the valley floor, but are present in the valley walls. Away from

the central depression, collapse pits and open cracks or fissures in the

«

valley floor are uncommon. The surficial appearance cf the axial valley of

.

the southern Juan dée Fuca Ridge contrasts with the axial zone cf the Xast

3

pacific Rise at 21°N latitude and the GalapagoCs Rift where a complex

(WS

cal.

1
on

ne a pillowed lavas are ¥

(ot

e

o]

fault-blcck terr

-

i

HYDROTHERMAL VENTS

Five hydrothermal vent sites were observed in bottom photographs taken w

[eh

°_;? ] the axial valley in the northern half of the study area (Figure 2): four are
within or along the edges of the axial cGepression and the fifth occurs at the
2 .
base of the eastern valley wall. An ad@itional hydrotherﬁal discharge, or
3 f ; . hydrothermal plume, was indicated by high amounts of dissolved manganese in
water samples taken at a location near the center of the study area where no
g' ‘:; vent deposits were cbserved on photographs. Visible photographic evidence of
a vent site consists of multicolored crusts, ledges, and mounds of
hydrothermal material and concentrations of bottom-dwelling organisms such as

clams, worms, and crabs.



The hydrothermal material is easily identified in black and white
photographs (Figure 3). It consists, in part, of a light-colored, easily
dispersed precipitate that forms a loose surficial cover over volcanic rock or
older hydrothermal depcsits., Low-lying ledges and small mounds of darker,
stony-looking sulficde make up the bulk of the hydrothermal deposits. Chimney
structures constructed of sulfides are not abundant, and no black smokers were
observed. However, in a few photographs (for example, Figure 3) the bottom
water has a cloudy appearance suggesting that the camera was positioned near
an active hot spring.

Within the vent sites, small-diameter WwOrm tubes occur in clusters or as
solitary individuals that extend upward in the water column from depressicns
and cracss in the hydrothermal deposits (Figure 4), An abundant, but
unidentified fauna(?) seen in many photographs including Figure 4 is commonly
concentrated in low areas around small sulfide mounds. Small clams and
scattered clam shell débris are alsé present in many photographs.

The ledges and mounds of light and.dark hydrothermal precipitates with
abundant tall worm tubes are probably located in close proximity to the actual
vents of hydrothermal discharge. Clam shells, crabs, and thin coatings of the
light-colored hydrothermal'precipitate are common features near the periphery

t
of the vent areas. The worm tubes, clams, and other organisms from the Juan

de Fuca study area appesar to represent less robust life forms than those

associated with hot springs on ‘the East Pacific Rise.



! COMPOSITION 23D FORMATION OF SULFIDE DEPOSITS

The sulfide samples rgcovered from the southern Juan de Fuca Ridge are
porous crystalline aggregates of zinc, iron, copper, and lead sulfide. Two
types of sulfide were recovered: ' (1) angular slabs of somewhat friable and
granular dark-gray zinc sulfide with an upper crust and interlayers of iren
sulfide (Figure 5a); and (2)rounded fragments of hard spongy-textured light-
gray zinc sulfide (Figure 5E). The dark-gray sulfide samples consist largely
of the minerals sphalerite (cubic 2ZnS), wurtzite (hexagonal 2ZnS), and pyrite
(cubic Fesz), with minor marcasite (orthorhombic (FeSj), galena (PnsS), and
chalcopyrite (CuFeSp). Minor nonsulfide minerals include anhydrite (CasSO4),
gypsum (CaS04-2H,0), barite (as04), and amorpﬁous silica (Si03). These

minerals generally occur as thin films or clusters of elongate crystals in

cavities.

Sphalerite is the most abundant sulfide mineral and has two forms. It is
e present as globular or "colloform" crystals with an internal construction of
delicate growth bands, &gd as angular over rowths that project into open space
g broj = E

fol)

(Figure 6A). Wurtzite, in contrast, forms shiny six-sided crystals with broa
growth bands (Figure 6B), and is abundant in cavities., The two zinc sulfide_
minerals are present because one of them (wartzite) is on
stable (metastable) or because slight varitations in the composition cf the

L]
mineralizing solution favored the crystallization of one mineral and then the

other. Sphalerite and wurtzite are also abundant minerals in the suliide

mounds and chimneys at 21°N latitude on the East Pacific Rise.,
In dark-gray sulfide samples, the iron sulfide minerals pyrite and

marcasite occur as lenses, clusters, and discontinuous layvers of globular

\

crystals enclosed by zinc sulfide. Galena and chalcopyrite form small angular

inclusions in zinc sulfide minerals. The iron sulfide crusts have a thin



orange-red film of oxidation suggesting that these surfaces were in contact

with oxygen-rich seawater on the seafloor. The opposite surfaces of dark-gray

(o7}

sulfide slabs are jagged and free of alteration; the fragments probably were

broken away from the seafloor aléng these surfaces during the dredging operation
Several samples of dark-gray zinc sulfide contain numerous closely-

spaced, 1-centimeter-wide tubes (Figure 5C) left behind by burrowing

organisms, probably the larger wormlike animals observed in bottom

photographs. Although no orcanic material remains, the tubs wells have a

a1l

consistent zonation: outer and inner walls of pyrite enclose flaky layer of

«

silica. The tubes may be empty or partly to completely f:i illed with zinc and

iron sulfides. Sulfide crusts within tubes suggests that the tubes were

it
n
o

()v

he light-gray sulfi
sphalerite in a spongy aggregate of branching and dendritic growth forms.

.

Abundant irregular cavities result in a high porosity, 30-35 percent. The

«
-5

w
cavities appear to result from the mineral growth pattern rather than the

presence of organisms. & few scattered grains of pyrite are embedded in the
sphalerite; copper and lead sulfide minerals are absent. Unlike the dark-gray
sulfide where cavities contain clusters of wurtzite crystals, the cavities in
light—éray sulfide samples contain spherules or thin coztings of silica,

- .

scattered prisms of barite, and rare patches of iron oxide.

Microscopic studies reveal that the dendritic sphalerite is locally collof
with delicate internal growth bénding (Figure 6C). The color variation in the
bands is the result of variations in the ratio of iron to zinc and the amount
of intergrown silica in the zinc sulfide mineral. The licht color of this

 spha1erite indicates a lower iron content than the sphalerite and wurtzite in

dark-gray sulfide samples.

-



The bulk chemical compositions of dark- and light-gray sulfide samples
are shown in Table 1. Both types of sulfide are rich in zinc, silver, and
cadmium; on land these deposits would be considered to have ore-grade
concentrations of these metals. The copper concentrations of both dark-gray
and light-gray sulfide are lower, and the lead concentration of dark-gray
sulfide is higher than the anounts of these elements in sulfide deposits from
the East Pacific Rise and the Galapagos Rift. The zinc-rich sulfide samples
from the Juan de Fuca Ridge may have been recovered from the lowsr temperature
top or edge of the massive sulfide deposit; higher temperature copper-rich

5

sulfide may be present at the base of the massive sulfide deposit, closer to
active vents, or in fractures within the underlying volcanic rock.
The presence of hycdrothermal deposits on the Juan de Fuca Ridge results

N

atiecn of seawater through the oceanic crust along

jot

from the large-scale circu
the tectonically active axis of spreading (Figure 7). The movement of f£luid

within the circulation cell is related to high heat flow emanating from a
:?

nearby heat source, presumably a body of basaltic magma emplaced at a shallow

level (1 to 2 kilometers) below the ridge. This magma alsoc supplies the lava
extruded as sheet flows on the axial valley floor. The fluid circulation
begins on the flanks of the ridge where normal oxidizing seawater penetrates
into the éooling basaltic cceanic crust., .As the fluid beccmes heated and
°

chemically interacts with the basaltic wallrock, it evolves into a reducing
and somewhat acidic solvent capable of extracting and transporting sulfur,
iron, manganese, and other metals. Near the ridge axis, the high temperature,
metal-rich fluid is quite buoyant and rises along permeable zcnes, probably
normal faults or rock fractures that crosscut the volcanic rocks of the axial

valley floor. Metal sulfides may be precipitated along channelways below the

seafloor as the ascending fluid cools during mixing with cooler seawater.



However, vigorous fluid flow throucgh the shallow linear depression results in
discharge of hot fluid onto the seafloor and deposition of massive sulfide
Further mixing of the hydrothermal solutions with seawater has

deposits.,

produced accumulations of iron and manganese oxide on basalt surfaces

2z surrounding the sulfide deposits.

. RESCURCE POTENTIAL AND IMPLICATIONS FOR FUTURE RESEARTH

rothermal sulfide depcosits on the Juan de

|
}._J
(@]

th
o

The resource potentia

Fuca Ridge and other spreading centers is made uncertain because of short-and

long-term economic, political, and technological questions. The problems are

: addressed by other authors in this issve of OCEANUS. Even ncre fundamental,

ion regarding the distribution,

)
h
O
[
1
n
1

perhaps, is the need for more ini

occurrence, and composition of depcsits elsewhere on the oceanic ridge system.

At least five vent sites were observed in the northern half cf the

12-kilometer-long USGS study area of the Juan de Fuca Ridce during the 1981

S cruise. The deposits appear to form shallow ledges less than 1 meter high,

with occasional mounds of somewhat greater thickness. The width of the

deposits traversed is 25 to 50 meters, but their dimension parallel to the

e valley is uncertain. However, their presence in all traverses in the northern

g part of the area suggests the sulfide deposits have a nearly continuous

distribution along the linear depression. These rough dimensions and the

composition of the samples recovered imply that approximately 100,000 cubic

ot meters or 250,000 metric tons of zinc- and silver-rich sulfide may lie within

the study area. Because of the similarity in spreading rate and ridge
morphology, it is reasonable to believe that additional deposits are located

along the segment of ridge axis north of the study area.



Metal sulfide deposits alcong oceanic ridges may be arnalogous to massive
sulfide deposits found in basaltic rock sequences (ophiolites) on land.
Ophiolites are layered seguences of mafic and ultramafic rocks that have
lithological, structural, and geophysical characteristics similar to modern-—
day oceanic crust. Ophiolites are thought to be fragments of ancient oceanic
crust and upper mantle that formed during seafloor sprea ing and were
subsequently uplifted onto and incorporated into the marcins of continental
land masses.

The upper parts of ophiclite sequences, especially the pillow lavas, host
massive iron-copper-zinc su;fije deposits. Deposits of this type have been

mined for copper, gold, silwver, iron, and sulfur in Cyprus, Turxey, Oman, the

.

United States, and many othsr countries. The deposits in ophioclites range in

size from a few thousand to 20 million tons of ore containing 0.5 to 10

o

percent copper, 0.5 to 3 percent zinc, and a few ounces of ¢clé and silver per
ton. Ore-grade concentrations of cobalt may also be present. The sulfide
mineral assemblage is characteristically simple: abundant pyrite with minor
chalcopyrite and sphalerite.

Massive sulfide deposits in ophiolites may represent nyérothermal
mineralization at ancient cceanic spreading centers. The massive sulfide
orebodies are commonly underlain by a network of sulfide veins, referred to as
stockwork mineralization, that may extend to depths cf crne Xilometer or
more. The massive and stockworkx zones are thought to represent mineralization
on the seafloor and in the underlying hydrothermal feeder system,
respectively.

Geological and geophysical investigations of the active hydrothermal

vents and sulfide deposits on modern spreading centers such as the Juan de

Fuca Ridge, will provide valuable information on the origin, occurrence, and



distribution of mineral cdeposits in ophiolites. For example, the spacing and
distribution of sulfide deposits onocean ridges appear to be related to deep-
seated normal faults that form during the spreading process. This association
has already been recognized at mining éistricts in the Troodos Ophiolite
Complex in Cyprus (Figure 8), and should be applicable during mineral
exploration programs in other ophiolite terranes.

The discovery of hot springs presently depositing metal sulfide deposits
on volcanically and tectonically active segments of seafloor presents an

portunity to apply the Uniformitarian Principle of

ot

especially unigue ©
Geology--"the present is the key to the past'--to several disciplines within

the earth sciences. Continued research on the mid-ocean ridge system will

stimulate and improve our concepts in such diverse fields as volcanology,

evolutionary biolocy, ore genesis, mineral exploration, and deep-seabed

mining.
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Table 1.

Results of bulk chemical analysis by atomic absorption spectroscopy.

i
-

Sample No. WF-22-D-1 WF-22D-3
i Blement,
Zn  (wts) 54.0 59.2
~;%; ' Fe  (wts) 8.0 , 1.8
;; Cu  (wt%) 0.32 - 0.07
%; Pb (wts) ® o025 | 0.06
? Ag (ppm) 290 230

ca  (ppm) 490 1060

WF-22D-1: Dark-gray massive zinc sulfide with minor pyrite.
WF-22D-3: Light-gray spongy zinc sulfide,
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FIGURE CARPTIONS

Figure 1. Pacific Ocean spreading centers and locations of massive sulfide

deposits (solid dots). DSDP locations refer to Deep Sea Drilling Project

drill) holes <that intersected sulfide deposits below the seafloor.

Figure 2. Obligque map of the southern Juan de Fuca Ridge showing the central
depression, hydrothermal vents, and prcbable hydrothermal plume indicated
by water sampling. The USGS study area is shown on the inset regicnal

'.‘. map.

Figure 3. Bottom zhotograph of hydrothermal vent fields, showing shallow

ledges of light and dark hydrotnermal deposits. The light material is

o

—= loose surficial precipitate; the dark material is a thicker deposit of

’

stony zinc-rich metay?sulfide. The cloudy appearance of the water in the

3

left side of the photograph may indicate an active hot spring. The scal

s represents approximately 1 meter.

it ' Figure 4., Bottom photograph showing solitary worm tubes attached to
depressions or cracks in underlying‘'hydrothermal deposits. An
unidentified fauvna (?) is concentrated in low areas around small dark

sulfide mounds. The scale represents approximately 1 meter.

Figure 5A. Cross-section of dark-gray zinc sulfide slab with interlayers and

R crust of iron sulfide. Ircn sulfide crust has thin f£film of oxidation.
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Figure 5B. Spongy-textured rounded fragment of light-gray sulfide composed

mainly of dendritic sphalerite,

Figure 5C. Dark-gray sulfide sample crosscut by numerous worm tubes partly to
completely filled with zinc sulfide.

Figure 6A. Microscopic view of delicately-banded colloform sphalerite
overgrown by angular crystalline sphalerite in darx-gray sulfide sample.

Field of view is approximately 1 millimeter across.

Figure 63, Microscoepic view of broadly zoned hexaconal wurtzite crystals in
g z Y >
1<

dark-gray sulfide sample. Field of view is approximately 0.5 millimeter

acrcsse.

Figure ¢&C. Microscopic view showing low-¥ron colloform sphalerite in light~

gray sulfide sample.y Field of view is approximately 1 millimeter acrosse.

Figure 7. Model showing circulation of seawater through oceanic crust at a
spreading center, and deposition of massive sulfide and oxide deposits on

the seafloor. The circulation is driven by a heat source at depth,

presumably a body of magma emplaceé below the axis of spreading.

Figure 8. This sirplified diagram shows the relationship of massive sulfide
deposits in Cyprus ophiolite to faults created at an ancient spreading

center. Adapted from N.G. Adamides (1980).

)
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