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Since the region of New-~Guinea is the meeting place of the westward.
currents and the znne of formation of the eastward flows of the equatorial
Pacific, it has a special importance on the Pacific dynamics and hydrologye
Cruises of the Ryofu-Maru (Masuzawa 1967, 1968, 1970) (Akamatsu and Sawste
1969) have studied it every year since 1967 along the meridian 137° E and several
russian and japanese cruises have been devnted to its description. o
Nevertheless, it has appeared that the distribution and .density of
observations between 140° B and 155° E was inadequate, to permit a good and
detailed understanding of the water masses and of their movements and of the
time variatinns which can occur due tn the well krown seasonal changes in the
surface circulation and in the meteornlogical conditions in the western

equatorial Pacific.

Two cruises of the N.0. CORIOLIS, research vessel of the "Centre ORSTOM
de Nouméa", New~Caledonia, FOC 1 ( january=-february 1971)and FoC 2 (june~july
1971) have been devoted to the study of this regiona

They include four equatorial cross~sectinng, 180=~300 miles spaced, with
hydrological observations and current measurements at stations distant of 30
miles. Resulis of observations show that at intermediate depths, below 200 m,
the hydrological structure is fairly complicated. This is particulariy true
of the oxygen distribution because the oxygen content of the various sources

of water is more contrasted than their salinity and nutrient salts content.
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Former studies at 170° E (Colin and Rotschi 1970) having shown that the water
circulation below the surface layer, in’the equatnrial region, is close to
genstrophic, it appeared justified to make an isentropic analysis of the
distribution of the hydrnlogical properties along some isannsteric surfaces
of special interest. Isanosteric surfaces 160 cl/%t (2644 g/1), 125 cl/t "
(2648 g/1) and 100 cL1/% (1741 g/1) have been chosen o study the distribution
of oxygen. The former, used by Tsuchiya (1968) is, in the equatorial central
Pacific, in the lower part of the Cromwell éerentu The secrnd is specific,
in the northern Pacific, nf the north Pacific intermediate water (Reid 1965)
and aconrding to Masuzawa (1970) is characterized, in the western Pacific, by
a vertical salinity maximum between the nnrth Pacific intermediate wafer and
the Antarctic intermediate water and by a vertical oxygen minimum originating
along the coast of central America. The last one is wvery hear the density at
which is found the Antarctic intermediate water (Johnson 1972).

In june-july 1971, the meridinnal sectinns of oxygen against thermosteric
anomaly show that at 160 cl/%t three different water masses are encruntered.
South of the equator, at 154° B, there is water with én oxygen content lower
than 3.0 ml/1 and a salinity close o 35.0 °/ .+ Its core lies at smaller
density and the water at it gets lighter westwards. It is fairly abundant at
154° E, almost absent at 145°30 B and tntally absent at 142°30 B. On surfaces
with a higher thermnsteric ancmaly of the order of 210 cl/t this water still
shows at 145930 E but apparently not at 142°30 E. Thus it dilutes with
adjacent water westwards and this indicates a general westward displacemente.
Snuth.of the equator the anly possible source for such a water is the oxygen
minimum off Peru the core of which, according tn Tsuchiya (1968) flows
westwards south of the equator, on the 160 cl/t isancsteric surface. North of
the Peru water and fight at the equator there is a water characterized by a
lateral and vertical oxygen maximum with a concentration greater then 3.4 ml/i.
Its salinity is near 35.0 °/,, and it is more abundant at 145°30 E then at
154° B. Thus, it is likely to move eastwards. Tsuchiya (ope cit) and Rotschi
and Wauthy (1969) have shown that this is Coral sea water entering the reginn
mostly through the Vitiaz straight, flnwing along the nnrthern cnast of
New~Guinea and taken eastwards at the equator by the Cromwell current. Further
north, the water has a low oxygen content and salinity. It is water of the
northern hemisphere nxygen minimum (Masuzawa, 1967) , the core nf which is
found near the 125 cl/% isannsteric surface (Reid, 1965) and which shows during
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the cruise FOC 2 (junemjuly 1971) at 130-140 Cl/to It is formed off the
central America crast. Geopotential tnpography of the 160 cl/t isanngteric
surface indicates that this water is likely in move weétwards as well as
castwards. Moving westwards, it is part of a west flow which has been
evidenced at 170° E during almost all the cruises of the N.O. Cnrionlis,

which is located at about 3° N,'nnrth nf the northern deep extension of the
Cromwell current, and which has a low oxygen content, indeed lower than

ever found earlier at this latitude in the Central Pacific. When it moves
eastwards it belongs to the lower part of the north equatorial countercurrent
(Tsuchiya ope.cit.) and was fnfmérly within the lower layers nf the southern

portion of the north equatnrial current (Masuzawa 1967).

On the 125 cl/t isannsteric surface, the Peru water has virtually
disappeared south of the equator. Nevertheless, it is clearly identified
at the equator below the Coral sea water, by an nxygen minimum. There the
nxygen concentration is lower than 2.6 ml/l and the salinity of the order
of 34.7 °/°on The eastern origin of this water is confirmed by Reid (1965),
Rual (1969), H isapd and Rual (1970) and by its westward ernsion and its
disappearance at 142°30 B. It pertaing tn the equatorial intermediate.
current which has been found at 170° E tn flow westwards, below the
Cromwell current, from a depth of about 300 m down. North and seuth of the
equator, both sides nf the nxygen minimum, there is water with‘é higher
nxygen content. Shuth of the equator it cannnt have any nther origin tlan
the Coral sea through the Vitiaz straight, the Ste. Genrges Chanel and the
passage between New Ireland and Bougainville, North nf the equator it is
the trace of the Coral sea water which flows westwards along the north coast
of New Cuinea and turns afterwards easte. It is entrained eastwards by the
lower part of the north equatorial countercurrent and mixes with adjacent
waters so that its oxygen content decreases to the east. At abrut 3° N
appears the oxygen minimum of the central America water in which the
genstrophic current is mnstly westwards. This confirms the existence of &
westward current nnrth of the equator, at depths greater than 400 m and -
flowing all fthreugh the Pacific near 4° N, with water low in oxygen.
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On the isannsteric surface 100 cl/t, a water with an oxygen content
below 3.0 ml/l appears at 154° E, south of the equator. It can nnly derive
from the Peru water and it fades away westwards along the parallel 2°8.
Snuth of it and west onf 150° B, an oxygenated water fan?Westﬁérds along
the north coast of New CGuinea after having entered the Bismarck sea
through the Vitiaz straight. During its displacement, it turns to the easi
and forms a tongue of nxygenated water in which, snuth nf the equator, the
oxygen content decreases eastwards. North of the equator this water mixes
with a water appearing on the sectirn at 137° E of the Rynfu Maru and
coming from the Celebes sea. The mixture forms the transitiorn between the
Coral sea water and the central America water. The presence of numerous
maxima, minima and frontal zones with strong meridional gradients suggests
that this is a region where the circulatinn:ié complicated and with little
lateral mixing. There are probably circulatory cells with relatively small

dimenginns,

Pirect current measurements are in gond agreement with the main water
displacements suggested by the isentropic hydrolegical analyeis. In the
south part of the four crnss sectinns, the flow is westyards alnng the nnrih
cnast of N ew Guinea. It dres effectively transport Coral sea water to the
west. North of the equator the measured current in the upper intermediate
waters is mnstly ecastwards. Nevertheless at abrut 3° N a westward current
is clearly seen west nf 154° E. At the equator, the direction nf the flow
changes with depth. On the 160 ol/t isanrsteric surface,; the southern part
nf the Peru current has a westward component, whereas its nnrithern parid
flows to the east. This eastward flow comprises also the Coral sea water
at the equator and the central America water north of it. &% 125 cl/t the
measured currents ghow three reginns of westward flow, along the north cnast
nf N ew Guinea, nnrth of 3° N and at the equator where it transports low
oxygen content water of the equatorial intermediate current., The later is
well marked at 154° E and 149° B but nnt so obvieus at 145°30 B and 142°30 B
which crnfirms the conclusions drawn from the hydrological analysise
Elsewhere, the flow is easltwards. Measurements dn not allow a study of the
currents at 100 cl/t where %hey are very weak. Neverthless the acceleratinn
pntential suggests an eastward current at the equator embeded in a general
westward transprrt. More generally, the genstrnphic currents on the three

surfaces do confirm the main features of the circulation as defined by the
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current measurement and the hydrnlngical analysise. Finally, the hydrology
clearly indicates, what is confirmed by the current measurements, that the
limit between the Cromwell ocurrent and the equatorial intermediate current
is near the isannsteric surface 130 cl/t, at a higher density, and thus at
a greater depth than at 170° B yhere it cnincides mnre or less with the

isanosteric surface 160 cl/t.

The cruise FOC 1 made in januray-february of the same year shows the
same wWater masses participating to the hydrology at intermediate depths
north of New-Cuinea. Nevertheless, the Peru water south of the equator and
central America water seem to be less abundant whereas the equatorial Peru
water of the equatorial intermediate curreﬁt is more abundant. The absence
of central America water reflects the weakening, during this perind of the
year, of the nnrth equatorial counter—current (Kendall 1970, Wyrtki and
Kendall 1967). The greater abundance of the equatorial Peru water reflects

the

a stronger equatorial intermediate current. This is confirmed by the current

measurements o Important fluctuaticrns ean thus affect the intermediate waters.
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