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Since the  region of New-Guinea is  the meeting place of the  westward. 

currents and the  zone of formation of the  eastward flows o f  the equatorial 

Pacific, it has a special  importance on the Pacif ic  dynamics and hydrology. 

Cruises of the Ftyofu-Maru (Masuzawa 1967, 1968, 1970) (Akamatsu and Sawawa 

1969) have studied it every year since 1967 along the meridiaa 13?* E and Several 
russian and japanese cruises have been devnted to  its description, 

Nevertheless, it has appeared that the  dis t r ibut ion and 

observations between 140° Eand 155" E was inadequate, t o  permit a goad and. 

detailed understanding of the water masses and o f  t h e i r  movements and of the  

time variatinns which can OCCUT due t o  the  w e l l  known seasonal changes i n  the 

surface circulation and i n  the  meteorological conditions i n  the  western 

equatorial Pacifico 

. 

density of 

Two cruises of the NoO, CORIOLIS, research vessel o f  the "Centre ORSTON 

de Nouméa", New-Caledonia, FOC 1 ( january-february 1971)and FOC 2 ( June-july 

1971) have been devnted to  the study o f  this region, 

They include four equatorial cross-sections o 180-300 miles spaced, with 
hydrological observations and current measurements at s ta t ions  d is tan t  of 30 
miles, Results of observations show that at  intermediate depths, below 200 m, 
the  hydrological s t ructure  i s  fairly complicated, This is par%icularly t rue  

of the oxygen d is t r ibu t ion  because the oxygen cnntent of the various sources 

of water is  more cnntrasted than t h e i r  s a l i n i t y  and nutrient salts content, 
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Former studies a t  170° E (Colin and Rotschi 7970) having shown that the  water * i  

I 

c 
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circulat ion below the  surface layer,  i n  the  equatnrial region, is close t o  

geostrophìc, it appeared jus t i f ied  t o  make an isentropic analysis nf t he  

d is t r ibu t inn  of the hydrological properties along some i s a m s t e r i c  surfaces 

of special  interest .  Isanosteric surfaces 160 cl/t (26,4 g/l), 125 cl / t  

(26,8 g/1) and 100 cl/t (ITPI g/1) have been c h s e n  t o  study the d is t r ibu t ion  

of oxygen. The former, used by Tsuchiya (1968) is, i n  the equatorial central  

Pacific,  i n  the lower par t  o f  the Cromwell current. The secnnd is  specific,  

i n  the nnrthern Pacific,  of the north Pacif ic  intermediate water (Reid 1965) 
and according t o  Masuzawa (1970) i s  characterized, i n  the  western Pacific,  by 

a ver t ica l  s a l in i ty  maximum between the  nnrth Pacif ic  intermediate wa$er and 

the  Antarctic intermediate water and by a ver t ica l  oxygen m i n i m u m  originating 

along the  coast of central  America. The last one is  very near the  density at 
which i s  found the  Antarctic intermediate water (Jnhnsnn 1972). 

.' ... 
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I n  dune-july 1971 the  meridional sections of nxygen against thermnsteric 

annmaly show that a t  160 cl / t  three different  water masses a re  encnunteredo 

South of the equator, at 1 5 4 O  E, there  is water with an oxygen content lower 

than 3.0 m l / l  and a s a l i n i t y  close Gr,  3'j00 o / o o a  Its core l i e s  a t  smaller 

density and the water at i t  gets l i gh te r  westwards. It is  f a i r l y  abundant at 
154" E, almost absent a t  145O30 E and t o t a l l y  absent a t  142O30 E, On surfaces 

with a higher thermnsteric anomaly o f  the  order n f  210 cl / t  this water still 

shows at 145O30 E b u t  apparently not at  142O30 Eo Thus it d i lu tes  with 

adjacen-b water westwards and t h i s  indicates a general westward displacement 

South of the  equator t he  o n l y  possible snurce f o r  such a water is the  oxygen 

m i n i m u m  off  Peru the  cnre of which, accnrding to  TsEchiya (1968) flows 

westwards south of -ihe equator, on the 160 c l / t  i sanoster ic  surface. ITnsth of 

t h e  Peru water and 5ight a t  the equatop there  is  a water characterized by a 
lateral and ver t ica l  oxygen m a x i m u m  with a concentratinn greater then 3.4 m l / l .  
Its s a l i n i t y  is  near 35.0 o/oo and it is  more abundant at 145O30 E then at 
154O E. Thus, it is l i k e l y  to  move eastwardso Tsuchiya (op. c i t )  and Rotschi 

and Wauthy (1969) have shown that this i s  Coral sea water entering the  region 

mostly through the V i t i a z  s t ra ight ,  flowing along the  northern coast of 

New-Guinea and taken eastwards at  the  equator by the Cromwell current. Further 

nnrth, the water has a low oxygen content and salinity, It is  water of the  

nnrthern hemisphere oxygen m i n i m u m  (Nasuzawa, 1967) , the  core n f  which is  

\ 
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found near the 125 cl/% isanosteric surface (Reid, 1965) and which shnws during 
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the  cruise FOC 2 (june-july 1971) at 130-140 c l / t o  It i s  formed n f f  the  

central America cnast , 'Geopotential tnpngraphy n f  the  160 c l / t  i sannster ic  

surface indicates that t h i s  water is  l i ke ly  t n  mnve westwards as  well as 

eastwards. Mbving westwards, i t  is  part  of  a west flow which has been 

evidenced a t  170" E during a l m o s t  a l l  the  cruises of the NOO. C n r i n l i s ,  

which is  located at  about 3" N, nnrth n f  the  nnrthern deep extension of the 

Cromwell currentf an6 which has a lnw nxygen cnntent, indeed lnwer than 

ever fnund ea r l i e r  at this l a t i tude  i n  the Central Pacific, When it mnves 

eastwards i t  belongs tn  the  lnwer par t  of the north equatnrial cnuntercurren-i; 

(Tsuchiya op,ci t , )  and was formerly within the lnwer layers n f  the  southern 

portion o f  the nnrth equatnrial current (Masuzawa 1967). 

On the 125 c l / t  isannsteric surface, the Peru water has v i r tua l ly  

disappeared south o f  the equator. Nevertheless, it is  clearly identified 

at the equator belnw the C n r a l  sea water, by an nxygen m i n i m u m ,  There the 

nxygen concentration is  lnwer than 2.6 m l / l  and the sa l in i ty  o f  the order 

n f  34.7 
Rual (1969), B isarcd and Rual (1970) and by i t s  westward erosion and its 
disappearance at 142O30 E. 1% pertains t n  the equatnrial intermedi&De. 

current which has been fnund a t  170" E t n  flow westwards, belnw the 

Crnmwell current, from a depth of about 300 m dnwn, Nnrth and smuth of the  

equator, bnth sides nf the nxygen m i n i m u m ,  there is water with a higher 

oxygen cnntent, Snuth n f  the  equatnr it cannnt have any n-they or ig in  tkan 
the Coral sea thrnugh the V i t i a z  s t ra ight ,  the  St, Georges Chanel and the  

passage between New Irelana and Bnugainvilleo North o f  the equatnr it is  

the t race  of the C n r a l  sea water which f l n w s  westwards along the nnrth cnast 

n f  New Guinea and turns afterwards east. It is  entrained eastwards by the 

l n w e r  part  n f  the north equatorial countercurrent and mixes with adjacent 

waters s n  tha t  i ts  nxygen content decreases t n  the  easto A t  abnut 3" N 

appears the  nxygen minimum n f  the central America water i n  which the 

genstrnphic current is mostly westwards. T h i s  cnnfirms the existence of a 
westward current nnrth n f  the equator, at depths greater than 400 m and 

flowing a l l  through the Pacif ic  near 4" N, with water lnw i n  oxygeno 

The eastern nr igin o f  t h i s  water i s  confirmed by Reid (1965), 

... 
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On the isannsteric surface 100 cl/ t ,  a water with an oxygen cnntent 

below 300 m l / l  appears at 154" E, south of  the equator. It can nnly derive 

f r n m  the Peru water anfi it fades away westwards along the para l le l  2OS. 

Snuth n f  it and west n f  150° E, an oxygenated water f l o m  westwards along 

the  Imrth cnast o f  New Guinea a f t e r  having entered the Bismarck sea 

through the V i t i a z  s t ra ight ,  During i ts  displacement, it turns to  the east  

and fnï-ms a tongue nf oxygenated water i n  which, south nf the equatnr, the 

oxygen content decreases eastwa.rds, North i f  the equator t h i s  water mixes 

with a water. appearing nn the section a t  137O E o f  the Ryofu Maru and 

coming f r n m  the Celebes sea,: The mixture forms the  t rans i t inn  between the  

Cnral sea water and the cefitml America water, The presence n f  nmernus 

maxima, minima and f m n t a l  zones with strnng meridinnal gradients suggests 

t ha t  this is a region where the circulation is  complicated and with l i t t l e  

l a t e r a l  mixing,, There a re  pmbably circulatmy ce l l s  with re la t ive ly  small 

dimensinns o 

.Direct current measurements a re  i n  gnod agreement with the main water 

displacements suggested by the isentropic hydrnlngical analysis. I n  the 

south p a r t  of the fou r  cross sectinns, the f l n w  is  westwar&alnng the nnrth 

cnast o f  N ew Guinea. It dnes effectively transpnrt Coral sea water to  the 

west, IJnr-th of  the equatnr the measured current i n  the upper intermediate 

waters is  mostly eastwardso Nevertheless a t  abnut 3" N a westward current 

is clearly seel? west o f  I 5 4 - O  E, A t  the equatnr, the direct ion of the f l n w  

changes with depth, On the ?60 cl/ t  isannster ic  surface, the southern par t  

n f  the Peru current has a westward cnmpnnent, whereas its nnrthern par t  

f l n w s  t o  the eas tc  T P L s  eastward flow comprises also the Cnral sea water 

a t  the equator and -the central  America water north of  i t ,  At 125 cl / t  the  

measured currents Ehnw three regions of westward flnw, alnng the nnrth coast 

n f  fT ew- Guinea, nnrth n f  3 O  N and a t  the equator where it transports low 

oxygen content wa-ker o f  the equatorial intermediate currenta The l a t e r  

We11 ìnarked. a t  '154~ E and 149" E but nnt so obvinus at 145O30 E and 142O30 E 
which cnnfirms the  conclusions drawn from the hydrolngical analysiso 

i s  

Flsewhere, the flow is  eastjwards, Measurements dn not allnw a study of  the  

currents a t  100 c l / t  where they a r e  very weak, Neverthless the  acceleration 

pnten-tia1 suggests an eastward current a t  the  equator embeded i n  a general 

westward transport o " h e  generally, the geostrnphic currents on the  three 

surfaces dn confirm the main features n f  the  circulatinn as defined by the  
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' current measurement and the Wdrolngical analysis. Finally, the  hydrology 

clearly indicates, what i s  confirmed by the  current measurements, that the  

l i m i t  between the Cromwell current and the equatorial intermediate current 

is  near the isannster ic  surface 130 cl / t ,  a t  a higher density, and thus at  
a greater depth than a t  170" E where it coincides more o r  l e s s  with the 

isanoster i  c surface 160 cl / t  o 

I .  

The cruise FOC 1 made i n  januray-february of the same year shows the  

same water masses participating to the hydrology a t  intermediate depths 

nnrth n f  New-Guineao Nevertheless, the Peru water snuth of the equator ancl the 

central America water seem t o  be less abundant whereas the equatorial Peru 

water o f  the equatorial intermediate current i s  more abundant. The absence 

of central America water re f lec ts  the weakening, during this period of the 

year, n f  the  nmth  equatorial counter-current (Kendall 19709 Wyrtki and 

Kendall 1967)0 The greater abundance o f  the equatorial Peru water r e f l ec t s  

a stronger equatorial intermediate current. This i s  cnnfirmed by the current 

measurements, Important fluctuations cian thus a f f ec t  the  intermediate waters, 
, <  
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