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The Manus Basin spreading system consists of three main ridge segments separated by 

Wuillaumez, Djaul and Weitin Fracture Zones. The aim of Manusflux cruise of the R/V 

"Yokosuka" and the submersible "Shinkai 6500" was the in situ exploration of the Central 

and Eastern ridge segments and the study of the associated hydrothermal activity. On 

each segment active hydrothermal sites have been explored and sampled. They show 

all types of activity from low temperature diffusion up the black smoker stage. They 

are located on the fault zones which affect the basaltic or dacitic rocks constituting 

respectively the Central and Eastern ridge segments. 
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1 . Introduction 

T h e M a n u s bas in is o n e of t h e i n t r a - a r c or b a c k -

arc b a s i n s a l igned a long the A u s t r a l i a n a n d Pacific 

P la tes b o u n d a r y (Fig. 1). It is l imi ted by M a n u s 

is land to t h e n o r t h , New I re land to t h e east , P a p u a 

New G u i n e a to t h e w e s t and N e w Br i ta in to t h e s o u t h 

(Fig. 2). T h e w h o l e d o m a i n c o n s t i t u t e s t h e Bis-

m a r c k p la te . S t r u c t u r a l l y t h e M a n u s bas in is 

b o u n d e d b y t h e fossi l M a n u s s u b d u c t i o n zone to t h e 

n o r t h a n d t o t h e s o u t h by t h e t ec ton ica l ly ac t ive 

s y s t e m f o r m e d by t h e New Br i ta in t r e n c h a n d the 

fo lded a n d o v e r t h r u s t i n g s u t u r e of P a p u a New 

Guinea . T h e e m e r g e d a r ea s s u r r o u n d i n g t h e M a n u s 

bas in c o n s t i t u t e a n anc i en t t e r t i a r y vo lcan ic a rc 

(Francis , 1988 ; S t e w a r t and S a n d y , 1988), p a r t of t h e 

u n i q u e a rc s e p a r a t i n g the A u s t r a l i a n a n d Pacif ic 

p l a t e s (Gill a n d Gor ton , 1973 ; F a l v e y , 1975 ; C o l e m a n 

and P a c k h a m , 1976 ; Tay lo r , 1979 ; Kroenke , 1984 ; 

A u z e n d e e t al., 1988) a t t h a t t i m e a n d d i s m e m b e r e d 

d u r i n g t h e o p e n i n g of M a n u s bas in a b o u t 4Ma a g o 

(Fa lvey a n d P r i t c h a r d , 1985). D i f f e ren t m o d e l s h a v e 

been p r o p o s e d to exp la in t h e M a n u s bas in c rea t ion , 

f r o m d i f f u s e acc re t ion ( H a m b u r g e r a n d Isacks , 1988) 

u p to a c o m p l e x s y s t e m c o m b i n i n g accre t ion , ro ta-

t ion of m i c r o p l a t e and s t r e t c h i n g (Mar t inez a n d 

Tay lo r , 1996) p a s s i n g t r o u g h a s imp le oceanic s p r e a d -

ing (Taylor , 1979 ; T a y l o r and Karne r , 1983). 

T h e p r e s e n t d a y s p r e a d i n g in t h e M a n u s Bas in is 

loca ted on 3 succes s ive N E - S W t r e n d i n g r i d g e seg-

m e n t s (Fig.3) o f f se t b y N120 t r a n s f o r m fau l t s , W e i t i n 
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Fig. 1 General map of the South West Pacific area (from Auzende et al., 1996). 
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Fig. 2 General bathymetric map of the Manus Basin. This map is a compilation of SeaMark II data from 
... University of Hawaii, Hydrosweep data from Metal Mining Agency of Japan and Furono multibeam survey 

of ManusFlux Cruise. 

Fig. 3 Geodynamic sketch of the Manus Basin accretionary system, (modified after Martinez and Taylor, 1996). 

a n d Djaul FZ t o t h e ea s t a n d Wi l l aumez t o t h e wes t 

(Taylor , 1979 ; T u f a r , 1990 ; T a y l o r et al, 1991 ; Binns 

a n d Scott , 1993 ; M a r t i n e z and Tay lo r , 1996). T h e 

m a i n s u r v e y e d s e g m e n t s a re the M a n u s S p r e a d i n g 

Cen te r (MSC) in t h e cen t ra l p a r t b e t w e e n 3° and 

3°40'S, c e n t e r e d o n 150° E and the S o u t h e a s t e r n r i f t 

(SER) a b u t t i n g t o w a r d the eas t a g a i n s t N e w Ire land. 

B o t h s e g m e n t s h a v e been covered by b a t h y m e t r y , 

i m a g e r y a n d g e o p h y s i c s (Tufar , 1990 ; T a y l o r et a l , 

1991) a n d a l so b y deep t o w e d p h o t o g r a p h s , d redg ing , 

a n d ind i rec t m e a s u r e m e n t s in o r d e r to i d e n t i f y 

h y d r o t h e r m a l a c t i v i t y (Binns a n d Scot t , 1993). T h e 

M S C g e o m e t r y is r e l a t ive ly s imple. It is a 120km-

long E N E - W S W l inear r i dge c u l m i n a t i n g in i t s 

s o u t h e r n t ip a t less t h a n l ,900m-deep s h o w i n g a 

c h a n g e f r o m a r idge m o r p h o l o g y in the s o u t h to a 

g r a b e n m o r p h o l o g y in t h e n o r t h . Its s p r e a d i n g r a t e 

ca l cu l a t ed f r o m m a g n e t i c l inea t ion ana lys i s va r i e s 

f r o m lOOmm/y in i ts s o u t h e r n p a r t to zero in i t s 

n o r t h e a s t e r n one (Mar t inez a n d Tay lo r , 1996). T h e 

SER is m a d e of an "en eche lon" success ion of seg-

m e n t s c o m p r i s e d b e t w e e n Djau l a n d Wei t i n FZ. 

Due to the lack of a ssoc ia ted m a g n e t i c l inea t ions , 

M a r t i n e z a n d T a y l o r (1996) i n t e r p r e t th i s s e g m e n t a s 

a s t r e t c h i n g zone b e t t e r t h a n a s p r e a d i n g zone. 

On b o t h MSC a n d SER s e g m e n t s , ac t ive h y d r o -
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t h e r m a l i s m has a l r e a d y been descr ibed (Lizitsin et al, 

1990 ; B inns and Scot t , 1993 ; G a m o et a l , 1993) re-

spec t ive ly at V i e n n a Wood, P A C M A N U S and 

DESMOS sites. 

T h e aim of t h e M a n u s f l u x c ru i se of t h e R / V 

"Yokosuka" and t h e submer s ib l e " S h i n k a i 6500" (16 

Oc tober -13 N o v e m b e r 1995) was, w i t h i n t h e New 

S t a r m e r F r e n c h - J a p a n e s e joint p r o g r a m m e , the in 

s i tu exp lo ra t i on a n d s a m p l i n g of t h e M a n u s r idge 

s e g m e n t s and ac t i ve h y d r o t h e r m a l s i tes p rev ious ly 

s u r v e y e d by ind i r ec t m e a s u r e m e n t s and t h e explora-

t ion of the MSC in o r d e r to de tec t n e w h y d r o t h e r m a l 

sites. T h i s m u l t i d i s c i p l i n a r y c ru ise i n v o l v e d geophy-

sicists, geo logis t s , c h e m i s t s and b io log i s t s f r om 

J a p a n , F rance , P a p u a New Guinea , A u s t r a l i a and 

Canada . 

2 . Results of ManusFlux Cruise 

Both the Cen t r a l S p r e a d i n g Cen te r (MSC) and the 

Eas t e rn S p r e a d i n g R i d g e (SER) were e x p l o r e d d u r i n g 

the 15 d ives of M a n u s F l u x Cruise. 

2 . 1 The Manus Spreading Center (MSC) 

T h e p re sen t s p r e a d i n g ax is s h o w s a l inea r 

s t r u c t u r a t i o n w i t h a N45 t r e n d i n g r idge in i t s s o u t h -

ern p a r t u p to 3 ° 1 5 ' S c h a n g i n g to N65 n o r t h w a r d 

(Fig. 4). A c c c o m p a n y i n g th is c h a n g e of t r end , t h e 

m o r p h o l o g y also c h a n g e s f r o m a r idge in t h e s o u t h to 

a d o u b l e g r a b e n in the n o r t h . 

On t h e M a n u s S p r e a d i n g Cen te r (MSC), t w o zones 

h a v e been selected : 

In t h e s o u t h e r n p a r t of t h e r i d g e axis , one d ive w a s 

p e r f o r m e d on a pecu l i a r f e a t u r e r e p r e s e n t e d by a 

vo lcano , located in t h e axial p a r t of t he r idge . T h i s 

v o l c a n o s h o w s ve ry s t eep wal l s a n d c u l m i n a t e s a t 

less t h a n 2,000m-deep (Fig. 5 a). Due to i ts s h a p e it 

ha s b e e n n a m e d M u n k a l i n (Razo r -back in P a p u a n 

dialect). T h e exp lo red s lope (Fig. 6) of M u n k a l i n is 

m a i n l y co n s t i t u t ed by N - M O R B pil lows, as a l r e a d y 

s u g g e s t e d by Lisi ts in et al. (1990). T h e m a j o r p a r t of 

t h e p i l lowed slope is cove red by s e d i m e n t s a n d f e w 

f r a c t u r e s and f i ssures t r e n d i n g N W - S E h a v e been 

obse rved . In t h e u p p e r p a r t of t he s lope a r o u n d 

2,200 t o 2 ,100m-depth , w h i t e m a t e r i a l c o v e r s t h e 

rocks a n d is p r o b a b l y c o n s t i t u t e d by bac t e r i a accu-

33 -2700 - 2 5 0 3 00 -2300 -2200 -2150 -2100 -2050 - 1 9 5 0 - 1 7 5 0 -1550 -1350 -1150 -950 - 550 

Fig. 4 Bathymetric map of the Manus Spreading Center obtained by the compilation of SeaMark, Hydrosweep and 
Furono multibeam data. 
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Fig. 5 Topographic sections of the different areas explored during the ManusFlux Cruise dives. a)-Munkalin 
volcano, b)-Vienna Woods zone, c)-PACMANUS zone, d)-DESMOS zone. 

m u l a t i o n . T h e t o p of t h e m a s s i v e f r o m 2,100 t o 1,980 

m is occup ied b y v e r y f r e s h r o p y l ava and shee t 

flows i m b r i c a t e d in succes s ives flows. T h e e x t r e m e 

t o p of t h e v o l c a n o is f r a c t u r a t e d by N E - S W f a u l t s 

a n d f i s su re s w h i c h r e p r e s e n t t h e b e g i n n i n g of g r a b e n 

f o r m a t i o n in w h i c h h a v e been obse rved v e r y f r e sh , 

g l a s sy , s co r i a t ed l a v a flows. A p r e l i m i n a r y o n b o a r d 

a n a l y s i s s h o w s t h a t t h e l a v a sampled on the u p p e r 

s lope a n d t h e t o p of M u n k a l i n a re of andes i t i c type . 

T h e second e x p l o r e d zone on t h e MSC, is located in 

t h e n o r t h e a s t e r n p a r t of t h e r idge w h e r e a d ra s t i c 

c h a n g e o c c u r s in t h e r i d g e m o r p h o l o g y f r o m a 

d o m e - s h a p e a x i s t o a c e n t r a l g r a b e n cu t in i t s ax ia l 

pa r t , b y a n e o v o l c a n i c r i d g e (Fig. 5 b). F i v e d ives 

w e r e ca r r i ed o u t a r o u n d t h e Vienna W o o d s a rea 

d i scovered in 1989 (Tufar , 1990) a n d a l r e a d y explored 

by R u s s i a n s u b m e r s i b l e MIR (Lisitsin, u n p u b l i s h e d 

repor t , 1990). It is loca ted a t 2 ,500m-dep th in t h e 

axial g r a b e n a t 3°09'45"S and 150°17'E on a fau l t 

b o u n d i n g to t h e SE t h e neovo lcan i c r idge . T h e a rea 

of loba ted l a v a a n d p i l lows loca ted in t h e v ic in i ty of 

V ienna W o o d s s i te s h o w s an i n t e n s e N60 and N120-

140 fissuration. T h e V ienna W o o d s h y d r o t h e r m a l 

s i te is an i m p o r t a n t field of ac t ive a n d fossil chim-

n e y s a b o u t 300m in d i a m e t e r (Fig. 7). T h e m a i n ex-

plored c h i m n e y s , 10 to 1 5 m - h i g h on t h e t op of a 

su l f ides m o u n d , expel l a 285° to 300°C s h i m m e r i n g 

fluid. T h e c h i m n e y s a re m a d e of a n h y d r i t e , sulfides, 

o x y d e s a n d silica. T h e assoc ia ted f a u n a is essential-

ly c o n s t i t u t e d by g a s t r o p o d s (Alviniconcha Kessleri, 
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Fig. 6 Geological map of the Munkalin volcano resulting from dive observations (after Chabroux, 
1996) : 1-Pillow lava ; 2-Lava tubes ; 3-Sheet flows ; 4-Ropy lava (Aa type) ; 5-Uniform 
sedimentary cover ; 6-Fissure ; 7-White bacterial m a t ; 8-Bathymetric contours. 

Ifremeria Nautilei and a n e w specie), b y t h o g r a e i d s 

crabs , ga la the ids , s h r i m p s and c i r r ipeds . T h e s e 

pe t ro log ica l a n d biological cha rac t e r i s t i c s c o m b i n e d 

w i t h t h e t e m p e r a t u r e and n a t u r e of t h e fluids, a re 

close to t h o s e o b s e r v e d on W h i t e Lady site, on t h e 

Cen t ra l S p r e a d i n g R i d g e of t h e N o r t h Fi j i Basin, 

d i scovered a n d s t u d i e d d u r i n g t h e S T A R M E R pro-

jec t (Auzende e t al., 1991 ; D e s b r u y e r e s e t al., 1994). 

2 . 2 The Southeastern Rift (SER) 

In t h e e a s t e r n c o r n e r of t h e M a n u s bas in , eas t of 

t h e Djaul t r a n s f o r m zone, t he SER is a m o r e c o m p l e x 

s y s t e m closer t o an ex t ens iona l zone r a t h e r t h a n a 

typ ica l ocean ic s p r e a d i n g zone. T h e s p r e a d i n g is 

p r o b a b l y c o n c e n t r a t e d a long an axia l r i f t b u t occu r s 

also, for a m i n o r pa r t , on a ser ies of para l le l r i dges 

(Fig. 8). S o m e of t h e s e r idges a re t ec ton ica l ly and 

h y d r o t h e r m a l l y ac t ive . T h a t is, for example , t h e 

case of Pua l R i d g e on w h i c h is located t h e PAC-

M A N U S Site exp lo red d u r i n g M a n u s F l u x dives . 

Pua l r i dge is a Y s h a p e d r idge w i t h s t eep flanks (Fig. 

5 c) c u l m i n a t i n g a t less t h a n l ,700m-deep. It s h o w s 

328 

a sucess ion of m o u n d s , 5 0 m - h e i g h t a l igned a long a N 

65 t r e n d and s epa ra t ed by N S - s t r u c t u r a t e d sadd les . 

It is m a i n l y in these sadd les a n d a l o n g t h e s u m m i t 

edge of t h e mass ive t h a t a re loca ted t h e a c t i v e 

h y d r o t h e r m a l v e n t s of P A C M A N U S site. 

T h e P A C M A N U S si te w a s d i scovered in 1990 

(Binns, Whel le r et al., 1991) d u r i n g a d e e p - t o w e d 

v i d e o - p h o t o g r a p h s profile. D u r i n g the five d i v e s 

ca r r ied o u t in t h i s area, f ive ac t i ve s i tes a n d f o u r 

i n a c t i v e depos i t s h a v e been exp lo red (Chabroux , 

1996) (Fig. 9). Di f fe ren t zones h a v e been d i s t in -

g u i s h e d in t h e P A C M A N U S site. T h e f i rs t o n e a t 

l , 6 5 4 m - d e p t h on the t o p of t h e Pua l R i d g e s h o w s 

i n a c t i v e c h i m n e y s m a d e of su l f ides and ac t ive v e n t s 

c h a r a c t e r i s e d by w h i t e - s h i m m e r i n g fluids, t h e t em-

p e r a t u r e of w h i c h var ies f r o m 85 t o 104°C. E a s t of 

th i s first zone in a sadd le s e p a r a t i n g t w o m o u n d s , 

a n o t h e r s i te is cha rac te r i sed by 2 to 3 m - h e i g h t c h i m -

n e y s expe l l ing s h i m m e r i n g wa te r s , t h e t e m p e r a t u r e 

of w h i c h va r i e s f r o m 220 t o 268°C. T h e las t e x p l o r e d 

zone, n o r t h of t he p rev ious one is m a d e of n u m e r o u s 
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150°16'30'E ISO-irOO'E 150°17'30-E 

Fig. 7 Geological map of the Vienna Woods zone resulting from dive observations (after Chabroux, 1996) : 1-Pillow 
lava ; 2-Lava tubes ; 3-Blocky lava ; 4-Volcanic breccia ; 5-Ropy lava ; 6-Lobated lava ; 7-Thick sedimentary 
cover ; 8-Thin sedimentary cover ; 9-Fault scarp ; 10-Fissure ; 11-Black smoker ; 12-Shimmering fluids ; 13-
Dead chimneys ; 14-Fissural venting ; 15-Bacterial m a t ; 16-Iron oxide deposits ; 17-Bathymetric contours. 

ac t ive and i n a c t i v e c h i m n e y s a t a d e p t h r a n g i n g 

f r o m 1,693 to 1,703m. T h e ac t ive c h i m n e y s expel l 

e i ther s h i m m e r i n g w a t e r or b lack fluids w i t h a tem-

p e r a t u r e close to 180°C a n d a low pH r a n g i n g f r o m 2.6 

to 3.1. 

T h e assoc ia ted f a u n a is composed , fo r all t he differ-

e n t s i tes of co lon ies of g a s t r o p o d s , m u s s e l s 

(bathymodiolus), c r a b s a n d fishes. T h e sampled 

r o c k s a re of dac i t ic t y p e as a l r eady s h o w n b y B inns 

a n d Scot t , (1993). 

T h e las t exp lo red zone is DESMOS, d i scovered in 

1990 d u r i n g the A q u a r i u s c ru i se of t he R / V H a k u h o 

M a r u (Gamo et al., 1993). It is a c a u l d r o n a b o u t 1.5 

k m in d i amete r , 300m-deep , s l igh t ly e l o n g a t e d in NS 

d i rec t ion a n d c r o w n e d b y a d i s c o n t i n u o u s c i rcu la r 

r idge, 200m-h igh (Fig. 5 d). H y d r o t h e r m a l depos i t s 

(Both et al., 1986) a n d m e t h a n e , m a g a n e s e , a l u m i n a 

a n d pH a n o m a l i e s in t h e w a t e r c o l u m n h a v e been 

a l r e a d y r e p o r t e d by Cra ig a n d P o r e d a (1987) a n d 

G a m o et al. (1993). 

T h e d ives d a t a (Fig. 10) s h o w t h a t t h e c a u l d r o n is 

c u t t h r o u g h a th i ck l ayer of l ava flows. T h e s e l ava 

flows are e s sen t i a l ly l ava t u b e s a n d sma l l pi l lows. A 

p r e l i m i n a r y o n b o a r d ana lys i s i n d i c a t e s t h a t t h e y a re 

of andes i t i c t ype . T h e f au l t ed wa l l s of t h e c a u l d r o n 

are cu t t h r o u g h t h e l ava t u b e s sec t ion a n d are cov-

ered w i t h a l t e r a t i o n p r o d u c t s (oxydes , s t a in ing , etc.). 

At the foo t of t h e fau l t l a rge b locky t a l u s r e a c h m o r e 

t h a n 5 0 m - h i g h . On t h e n o r t h w e s t e r n flank of t h e 

c a u l d r o n an ac t ive h y d r o t h e r m a l a rea h a s been ob-

served . It is c h a r a c t e r i s e d by low t e m p e r a t u r e 

s h i m m e r i n g fluids assoc ia ted w i t h sulf ides , o x y d e s 

a n d a poo r ly d e v e l o p p e d a n i m a l co lon i sa t i on m a d e of 

ga la the ids , m u s s e l s a n d s p a g h e t t i - w o r m s . One ve ry 

l a rge p a r t of t h e s i te is covered by a c o n t i n u o u s l ayer 

of wh i t e bac t e r i a ma t s . On the e a s t e r n s ide of th i s 

h y d r o t h e r m a l zone, a v e r y r o b u s t s i te ( the Onsen) ha s 

been d i scovered and s a m p l e d on an E W f a u l t c u t t i n g 

the n o r t h w e s t e r n e d g e of the c a u l d r o n . It is a w h i t e 

smoke r , t he m e a s u r e d t e m p e r a t u r e of w h i c h is 118°C, 

t h e p H : 2.1 a n d the H2S c o n t e n t v e r y h i g h (more t h a n 

9mmol / I ) . T h e s e pecul ia r i t ies in t h e fluids composi-
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Fig. 8 Bathymetric map of the Southeastern Rift obtained by the compilation of SeaMark, Hydrosweep and 
Furono multibeam data. 

t ion (Gamo e t al, in press) could be re l a t ed e i t he r to 

n a t u r e of t h e o u t c r o p p i n g r o c k s o r / a n d t h e 

g e o d y n a m i c c o n t e x t of DESMOS s i te w h i c h is a vol-

c a n o i n t r u d e d w i t h i n a t r a n s v e r s e f a u l t ( t r ans fo rm 

faul t ) l i nk ing t h e SER to t h e e a s t e r n m o s t ex-

t ens ionna l r i d g e of t h e M a n u s Bas in (Fig. 8). 

3. Rocks and sulfides sampling 

O u t c r o p p i n g r o c k s h a v e been s a m p l e d on each of 

t h e exp lo red r i d g e s e g m e n t s . On t h e MSC, the 

V i e n n a W o o d s a r e a s h o w s p i l lows on t h e g r a b e n 

edge and l a v a t u b e s in t h e p r e s e n t - d a y s p r e a d i n g 

zone. Bo th a r e ba sa l t i c in compos i t ion . A prel imi-

n a r y o n b o a r d a n a l y s i s i nd ica t e MORB affinit ies. 

T h e s a m p l e s t a k e n on M u n k a l i n v o l c a n o w h i c h re-

cent ly i n t r u d e d t h e MSC axis a re basa l t s w i t h 

andes i t i c af f in i t ies . 

On the SER, all t h e col lected rocks , e i t he r on 

P A C M A N U S site or DESMOS si te a re acidic r o c k s 

m a i n l y r e p r e s e n t e d by dac i t e s on t h e t op of 

P A C M A N U S and a t DESMOS a n d andes i t e s in t h e 

d e e p e r p a r t of P A C M A N U S . 

4 . Fluids chemistry 

In s i tu w a t e r s a m p l e s h a v e been t a k e n on a b o u t 15 

d i f f e r e n t h y d r o t h e r m a l v e n t s on t h e t h r e e ac t i ve 

zones. As seen f o r t h e rock s a m p l e s t he i r c o n t e n t 

va r i e s d e p e n d i n g of t h e cons ide red s i te a n d t h e 

n a t u r e of t h e o u t c r o p p i n g rocks (see a lso G a m o e t al., 

in press , fo r de ta i led desc r ip t ion a n d ana lys i s of 

w a t e r samples) . In V i e n n a W o o d s a r e a t h e fluids a re 

ho t t e m p e r a t u r e s h i m m e r i n g - g r e y fluids (285 t o 

300°C) expel led by su l f ides c h i m n e y s . T h e a n h y -

d r i t e c h i m n e y s o b s e r v e d on t h e s i te h a v e n o t been 

s a m p l e d . T h e m e a s u r e d pH of t h e fluids is 4.5 in 

a v e r a g e and t h e H2S c o n t e n t re la t ive ly low. On 
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Fig. 9 Geological map of the PACMANUS zone resulting from dive observations (after Chabroux, 1996) : 1-Pillow 
lava ; 2-Lava tubes ; 3-Blocky lava ; 4-Volcanic breccia ; 5-Ropy lava ; 6-Lobated lava ; 7-Thick sedimentary 
cover ; 8-Thin sedimentary cover ; 9-Fault scarp ; 10-Fissure ; 11-Black smoker ; 12-Shimmering fluids ; 13-
Dead chimneys ; 14-Fissural venting ; 15-Bacterial mat ; 16-Iron oxide deposits ; 17-Bathy metric contours. 

P A C M A N U S si te t h e fluids w h i c h h a v e been s a m p l e d 

a re s h i m m e r i n g to d a r k - g r e y fluids. T h e y s h o w a 

h i g h t e m p e r a t u r e (260°C) and a re la t ive ly low pH (2.7 

to 3.1). On DESMOS site, t he collected fluids a re 

e x t r e m e l l y pecul ia r . T h e i r m e a s u r e d t e m p e r a t u r e 

does n o t exceed 118°C, t he i r pH va lue is v e r y low (less 

t h a n 2), the i r H2S c o n t e n t ve ry h igh (more t h a n 9 

mmol /7 ) and the i r S 0 4
+ + con t en t e x t r e m e l y rich. 

T h e s e cha rac t e r i s t i c s (Fig. 11) combined w i t h t h e 

p r e l i m i n a r y c h e m i c a l ana ly s i s ope ra t ed o n b o a r d 

(Gamo et al., in press) i nd ica t e a ve ry n e w t y p e of 

h y d r o t h e r m a l w a t e r s , u p to n o w u n k n o w n in t h e 

wor ld ocean. 

5. Conclusion 

T h e M a n u s f l u x c ru i s e a l lows to con f i rm t h e 

m a g m a t i c , t ec ton ic a n d h y d r o t h e r m a l ac t i v i t y of t w o 

s e g m e n t s , MSC and SER of t h e M a n u s bas in sp read -

i n g s y s t e m . 

T h e MSC shows , a l o n g s t r ike , t h e c h a n g e of mor-

p h o l o g y f r o m r idge to t h e s o u t h to g r a b e n to t h e 

n o r t h . T h e r idge m o r p h o l o g y is a s soc ia t ed w i t h a 

r ecen t m a g m a t i c episode whi l e t h e g r a b e n morpho lo -

gy ref lec ts a t ec ton ic s t age . T h e i n t e n s e hydro-

t h e r m a l ac t iv i ty obse rved on V i e n n a W o o d s si te is 

a s soc ia ted w i t h th is s tage . T h e SER is a m o r e com-

plex s y s t e m closer to an e x t e n s i o n a l zone r a t h e r t h a n 

a typ ica l oceanic s p r e a d i n g zone. Ac t ive hydro -

t h e r m a l s i tes a re n u m e r o u s ( P A C M A N U S and 

DESMOS zones) d u e to the f ac t t h a t t ec ton i sm is 

p r e d o m i n a n t a g a i n s t m a g m a t i s m . T h e s a m p l e d 

rocks i l l u s t r a t e the pecu l ia r i ty of t h e g e o d y n a m i c a l 

c o n t e x t of t h e w h o l e a rea and t h e a rc a f f in i ty . T h e y 

are M O R B b a s a l t s on t h e n o r t h e r n p a r t of t h e MSC, 

andes i t i c b a s a l t s on t h e M u n k a l i n v o l c a n o and acidic 

rocks on the SER. T h e h y d r o t h e r m a l s i tes cove r t h e 

w h o l e r a n g e f r o m low t e m p e r a t u r e s h i m m e r i n g 

w a t e r s u p to h igh t e m p e r a t u r e s h i m m e r i n g or b l a c k -

smoke r s . T h e i r chemica l c o n t e n t is c losely l inked 

w i t h t h e bas ic or acidic n a t u r e of t h e o u t c r o p p i n g 
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Fig. 10 Geological map of the DESMOS zone resulting from dive observations (after Chabroux, 1996) : 1-Pillow 
l a v a ; 2 - L a v a tubes ; 3-Blocky lava ; 4-Volcanic breccia ; 5 -Ropy lava ; 6-Lobated lava ; 7-Thick 
sedimentary cover ; 8-Thin sedimentary cover ; 9-Fault scarp ; 10-Fissure ; 11-Fissural venting ; 12-
Bacterial mat or native sulphur ; 13-Bathymetric contours. 
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Fig. 11 Values of pH and Mg for fluids collected at 
Vienna Woods, PACMANUS, and DESMOS 
hydrothermal sites during the cruise. 
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