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The Pirot curront-totor upo obtoohod to tho ceble eftor
1,800 o of it hmd been poid ovt. Tho socond motar gob atiachod
1,006 o obove the firet 8o that tho moonuremonts moeq mede with
tho chollew metor in éha loyor 8-560 @ rolativo te tho doop one

loented in tho loyor 1,000e3,540 o,

fne continuous moasurenont during 4 oinutos wae medo ovary
26 p in tho loyop D=300 n ond ovory 50 o feop 308 0 to 858 o, fsae
purononts werRs Hioda ggain while ;atsinuing tho cablo. During tho
pholo sorio of ouosurooents, the spood ond &ha bosring of the ship

ooro kopt constont oo thet tho anplo of tho coblo bo mninimol.

then ang corrontenetor ues out of ordor, tho same tochile
guo wop usod vith the romoining epperatus which was sont at regular
tino ot 580 @ of ot 1,000 o in ordor to givo o deep émfarencoa ue

ring tho first two eruises tho rofarenco wao 500 a,

uith this tophnioua, it is conaidorod that tho laver 1,@60-
1,800 & being notionloss, the wotor which io 4n it rocords the 6zi?t'“
af tho chi@.‘ﬁ goctor subastrsction givge tho true curront. Bub, in
any casb, it nuet ba born in nind éhd% tho curronte éﬂ uhich £ pill}
bo raforod ard purrents relativo o tho leyors 1,004<9,500 m, oxcopt

for ﬁhovfi£0t t0o cruista.
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Gbuiousiy, ouch s techniguo doog not guarontoe thot tho -
dpift of tho ohip is conatont during tho stotion ond that ite ouge

lugtion is rolieble onough. 4 otudy of tho curront toosured ot

VSEQ  rolotive €0 1,800 & duping too grolongod ptotions ot tho e
. gquotor, ot 176%E and 16900 pespactiveiy (Piguro %)uhsme o slight

‘vopiotion in tine of both tho coobtwuoot ond northegouth BonpoRENto,

Bl aiﬁh o6 ovogoon which is tho oamoo for 6a£h ototions 3 it 1o of
tho prdes of ¢+ 29 en/ooc (peositive to the ooet) for tho sost-unot
conponants und of - 10 en/sec (wasltiue to tho north) Por tho nopthe-
aeath.camaamont. Gimidariy, the comparison of the rdouies obtalinad
ot fivp wocks iﬂtef”ﬂly.aﬁ shothee peolengod otation oﬁ tho equotor

prd 176%°C, ohods g currant ot 500 o raletivo o 1,800 o with tho

" gnmt contegnot conponont of » 20 en/ooe ond nopthessuth componont

of = 10 on/ooc.

Thue, ot prolonged stotinas of tuwo difFforont loootions of
tho oguotor and nt five voeske intarvel, tho curront of SHE o roloe
tiva to 1,067 o hoo boon found eonstont. This indicotoo thot in kho
hypothonis oF n stable deon cutront, the evaluotion of tho drift of

tho shio by &hoe ebovo nothsd 1o gecoptablo,.
Fuethor, it oon bo ctotod thet tho occubocy of the Nosourpe

pentn of tho ooot-uest cooponpnt of tho cuprcoat 4c of tho ordor of

t % enfsoen.
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Five of Bho saain oruisos houn hoon nodo of Plug ctooks &ﬁ»

bopuclo 4n mopoh, opedl, Junn, july ond ouguot 195%. Tho oottupid

Plun OF tho oguntoriol wsadorcurrvont eooauiod botupon Ltheo isotnch
f cofoos op the pnpop Iisit, 493 1iaft 3o Gho oogubh, $685 o loooe
1EmAt ongd g norpouing of tha fiow &0 2ho onot uhich hoo aloays

Denn Poundd tounrdo 390 (Pigure ) sohowus conslidurablid voriebtions.

ngEhan thzoo nontho, From opril to Julys tho FPlum hoe ine
srontod gbout foupfold ond oithio o month, fron ooreh &0 opeil or

feon July to auguody 4% hoo dosrensod Dy pboud obo hnif {Toble 1).

It runt Do polinfod out thot dwgling oll o aroloce but omay
sruion 0.3, Cho Flow oop oxtonddog of lonol bobuoon tho Aoonooierie
loual GDO elAt oo 100 elft 3 whon tho flow ono odnioeo ob €3, 4t

uos ostonding only Dotuoon 350 elft aod 150 alft.

anobhop podnt which is worth aoting i tho Poot thot Shore

io on obuiovs continnity botunon thoe nortSeoquobtorial countopscurroat®,

— - o s

¥ po oponqoohes by THUOHIYY 4o thio fpocondiog, Sho aaintonse of o
pottorn of 2 (md cusrento ooro compiicotbod thon tho theoo gupronto
aysbor whloh 4o notunily 40 voo oaubo 4% poonooory Lo énuise tho
Corainolonye. Tho topn Ynortheprmotorial aountorccrnont wsod horo,
relorn bo tho 63 voliod oduatosiol countorcospont ol Sntooducon tho
owiotnaee uf o soutbegguobtoriol countopateronty tho popnonont proe

aongn oF which hos nou LQgen denonctpobod.
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Tobia 2

Fige 3

Fobdo 3
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tho oguoboriol undorcuteont ond a Suboutiooo Plou to Lho caot ontonse
ding tho undogoueront Lo the o uib and to crootor dopth (Piguro ).
Tho doppoe part of this thivd Plog, bolow the Lpovostoris 1muél

300 g/t choon poow olobility g botucon thic foopsotoric lovel ond
Lho 400 0 depths o Flux of the ordor 6f 4 8 198 odfonc hao bosa pooe

ourod {Tobio 2).

Soplaony on throe cpulspo, L4 U5 ond G4, the coet flow
hot GUs obesoy Sha upper ont of tho iouod 50500 el/fL nntd tho
doepas ono CREst 60 1250 elft (Yoble 2). Tho ololoun of 7l
fo cloon t@‘;bﬁuﬂnﬂ £17/%. It opponcs oloo {Fioura O) Ghot the ooe
Linity oowinury of sho sobironiceld louny untor ofF Lho o uth Ppeific
io dictiect foon bhw inpne corg of thu URIORLLIZPO0OL s THUG, 0N o8

widor thab Gho ?ﬁrn,, of ghe endotourront 1o vepdicelly cteobificd
wELDYy Fron Eop Lo hohkioog on aopoe forn do obhich hn thormooinric
poocnly do ceontor thon ﬁﬁﬁ 2l s 0 Rower of cintmm of flox olth
o thopoonteric ooonaly Datogon 350 olft ond 2% glfey o onlindty
moxioun 0iEh o thopooetoric shomsly oouol to &°0e90 clft, o lower
eovo of TH0=I00 Q176 omd tho doog Flow which hoo boos noationed
paplice, tTho otahliost port of $ho Plun i tho dobnoot ong which is
fopnad of wotor orisnfaniod ot Istoroodindo donth of tha oouthoen
Rocdoshaopro ond olon $ha lover onco uldel i o rinturo of onuatoriel
oobor oo oopthrepnundoriol gounlopourreat anfor, Tno loog peahio
ona in dho obmdlooost composed  F ooopfoce omd subourfoop gotoe P

Both sho ooptiwen aobd tho sautheen hootenhoro {(Tobio 5).
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It 1o intoresting to compore thooo neosurononts to thoeo
phich hevo bson tode fupthor oest, ot 18323, by RINTGUEIAY end
5TR6uD {1862) vho eomputod o Flun of 341188 pd/ooc rolative to
308 db, comporoble to thot which heo boos found dusing the cruiso

£4 of tho R.Y. CORIBLIS,

It con bo seen (Table 4) thot the Flux aebove the isanog=
Toble 4 A topic surfoce 358 ci/t deczoased Prom wost 80 ooot g in tho leyer
of the calinity noxioum, tho flux weo tho come ond in the coro
layor ond balog, thore wos on ingpapoo fProm veot to sost. The dif-
Poronice of Flux bolow 150 cl/t is probably dun 20 tﬁﬁ fact thet tho
Fiug ot srulne €4 hos beoen pvoluptod B0 480 n. Finolly, it sceme

thot the undogsusront aools doun es it noves to Eho ocaoot,

Equotorial vpoolling ¢

in ﬁhc nestarn port of the Ppeifie, tho cquatoricl surfoco
gooling dun to amn upwéll;wg hoe soldom boon obsorvod, agxcopt at
18008 pd hhé bogining of tho yoor. fovortholoss, tho otlosds of
oupfane distribution of tho tompercturo ingdicotn that there Gcould
bt an ﬂ#t@ﬁaiaﬂ to 170°8 of tho oguotoriol upooliing but at'tha hoe
gindpg of tho yeor only. Thup it could bo conoidarod thot the enpiohe
nont of tho uppor loyors of this rpogion of tho Pocific g on unlilkoe
ly ovont in opito of the Foct thabt tho guorogo oind hos e noticeobls

gont conponaht.
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Buring 8il the crulsen of tho R.V, COAIOLIS olong 170°C
tho oiod mhiéh hivs beon obsopved in tho equdtorisl vogion hod an
opot ocomponont. stronnor than 2 mfooc but in doccnbor 196% and in
Junn 1966 chon it vas hlowing for o ahord poriod from She wost,

The Cumon tronoport on obcerved from tho drift of tho ohip and from
tho diroct curpont possuromonts Den in tho Jircstion of the wind
oxcopt 9 opril 13467, cruiso és. vhoo 10 opite of o rothor strong
onob vindy tho surPaco currond von oostoand. Dupiag Juns angd oope
totboe 1955, o tondshgy b0 o surfoco divopgonzo ot tho oguator hes

bBogn notod,

Tbau, in most emséa. tho gonditionc opevo aotisPiod for o
ouzfope divorgenco to be induced end it is ohot wvos observod during
Fig. 4 poot of tha cruisoe (Piguro 4). Tho vorticol diotribution of tho
tonporeture i tho uppod 10806 o, betwoon 425 and 49, gives o good
ﬁﬂctﬁ?& of tho curPoeco cicpulobtion 5 8¢ indicotes that there upe
- oh upeelling ok pill crulsco but in decomboes 1905, prulse BY, onhd
in ppril 967, cruleo 03+ During thope twe cruinosy tho osstword
purfoce curront inducod o tho corbrory o convargonee which io roee
poroibio Feop tho low Plux of the undopsurront coosurod during oruie

oo 3.

The vorticol fiotribution of tho nuteionto, phosphoto pnd
nitroto, dooo confirn that thore 4e offoctively on upuolling with
anrichnoat of tho uppor layo? ot tho aoquotor. In tho %uo cooes, chon
tharo was 0 caﬁva:gmncs, the surfaco uatoes wore pooroay ond no onsichs

nent at the oguator golstivo to tho adjocont untees wno oboorved,.

000f‘-ooo
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Tho oininud of Flux of tho sguaboriol undorpurront which
hoo boon found during the cruisg £3 of opril 1067 is direetly bound
ta &ho porticulor structuro of tho ourgonto ﬁwaiﬁg thia poricd, At
oli tho 0£h§r eruises tho ditnot moasuronontno hove indicatod thot
the ousPaco tostoprd Plow ie vory ahellow snd dooe Aot extond, at
tho. pounbors doopor than 60 m. Solow thic dopbthy thoro $o o contie
nuous fiog to tho oost doun to o dopth of ot lonpt 300 m, Furthoy
nopth ond south, tho curront £o tho oot oxtonds push doopers During
the oruipo £3, whon tho Plux of tho uédmreutgant wuo onsllost, ﬁha
varticnl obruckuro ot the oguotor voa Jdifforent,. Tho oquotorinl
unéerauafanﬁ proper vas extending only botuoon 200 o ond 3488 0. I
tho upper 160 m there vas o Flow to tho coot, botwoan 2°M and 298
in tho intornodinte layer 100-200 me tho Flow woe %o tho woat, Thus,
in tho peogenco of 0 surfooo convorponeo, tho vadorousrant wad @agri«
uaﬂ-a? its shellowor popri ohich e conpopod of ooen ond leas solinog
untogy ond thie loes, oddod to tho obuious oleockoning of the spood
at tho aoro wune rosponsiblo fop tha coosidopoblo decronco of the

Flom,

Sovthepnuotoriol coantorcurrsnd 3

IARIICE (1968)y in o prolioninpey ofudy of the dats of nll
tho crulves of the B.¥, CORIELIS fron the point of viow of tho pooge
trophic cirgulotion hos found o posnonont coulwoprd sonponent of tho
ourfaco cusront rolntive to 1000 db. Thio curront locatod nooe 1009
copraoponds to tho southeaguotorianl countorcurrent shoun in veriocus

ptloons of tho curfoco circulotion ond roportod hy QEID (19%38),.

iuofodo
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Tho choracteristics of thie curront oro highly verisblo
{Tablo 8). Ita dapth 1g aporing 208 & for oac opuiso, 360 0 fop
tuo obhors apd it 1s owaer SO0 m Por oil tho okbopg. fovepthelona,
tho velooily copro oith o velocity of 10=38 ¢m/ose hos olwoys boon
wory close to tho surfoce. Tho cueroge widih is of tho ordor of
650 km, vorying botuoon 330 ke ond 620 ko ¥ the couthosn iimit
whink is bound $0 o pormonont lbssoning of {ho vootuord cooponont
of tho wind dous nant very much in lotitude shercos ito noprthern ife

mit yorios oooh NOro.

flappovaky tho vppor 105 o of tho curzopt 228 alusys sooo-
ciated to p sniisity mininun ohoso vnluo is botpoon 34,00%/o0 end

34,000 foo,

Yhe oxictenco of this curzroat hoo boon confizood by the oape
tuge pt 1098, IVGYE of Luphuusio fallpy which criginotoed novth of
Hew Buinso and elso by tho copiure g6 aboud tho vooe loeation of
stonatopod lorvso ok 8 veby early otage wvhich con only have  hod
thodr origis in the nozthoern port of Heustiobiides ovebipologo. Mo
ennt G.E 4%, mogouroments indiﬁato thot 4n woy 1964 there vasn, ot tho
lotleuda of the geostrophic southecquotorinl countorcurcent, on
gaotunsd deift. Finslly tho stor fixoo ond tho dood pochoning ol
woyn indicetod on coctuard deift of tho ship ot tho lotitude ohpro

the gopateophic costesrd curront exists,

0--/-.-
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Romprko on the hydrological structuro of tho squotorisl undorcurvont s

guabss (1960) bos noted that 4n tho cove of Sho egustoriol
padoeauerant, tho oxygon contont did nob uppy ang that this hosogoe
poity ean bo coupidorod ss g cluo Lo tho oniotonod of o folrly

ptrong vertionl nixing procoss vithin tho toro of this underoursont.

A cioby oxaninption of the ooooursontg nodo olong tho Oe
uotoe by'ﬁh@ QM CORIOLIS during $60 oruiso MLIZCP (ROTHCHI ot
81 94673 shows that tho core layor of &ho undopoureont io npt ronle
y Bonogenoous § on tho controty, thopo is o niclouvn ot the uppor
limit of thio layor, ond o fiximun ob its lowor linit both difforing
fége 5 By aboub Q,?& @341 {(Piguro $)s It soono conowuhol conopicuous thet p
ponhonisa of wortical alsing could croovs sush o disteibution. A
Puptios datailod shudy of tho hydeologiconl strughuro of tho undops
sukrost Ras sbipgn thot 1o tho semo loyer whoro tho owygon contend
i spporently pongtont, tho concenteetions of Lho nitrato end of

the phosphoto ovo substantislly inceoonoing with depths

In fact, 4% haog boon oboepvod gt 1799 {PILKARY ond ROTSCHI
in

366} in Joldy 1967, eﬁé?“%hm core laoyog, uhnzo tho spogd wos Wighor

Lhan 08 gnfoon, tharo wna o cheoicol tuo loyor oyotom 3 in tho uppos

Inyor, o 236t10 Ioss fthan 108 @ shiclz, Dotuoun 100 g ond 208 o dopth,

linitod by tea thovoul iovorsions, tho eryon docrooond with dapth
Fig. & {Pigurn 6Y. To tho lowor isyer, botuogon 200 o ond 300 o, i% incroge

oot oliohtiv. In bath layors aitroto ang ohwepimio incroosed, but in

tho Jdoopapr snDy Cho gradiont vas groolor.

oti,’poo
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Sueh o ptrebificotion ond oueh dAfforond vorietions with
dopth of the concontrotions of veoriebles chich ope bound to coach
otior do not nilitate in fovewrof o oirong woeticol nixings Thay
‘sugpoot on tha gontrory that, ot losot in tho woetosn Pegific, the
potor ef thp coro of the squetorisl uadorgurront g steetifioad
thy ciretificotion is fovoured by stoblo gqupoi porogiont thozasld

invoroionn.

Thus, it woll gould bo thot tho opposent ouygon hooogonolty
of &ho wotor of tho undorcurrpnt ic norp pepbobly dun to tho fortow
tioa of thio cusvont Froo diffosont wobear coupcen of difforont dopth
having purely by chonca opproninately tho seno oaygan conbont. Thio
yiow is oupporieod by TsuCHIve (1867) zn¢ his omlyois of the diotei-
butiona on the 168 cl/t isonneoteriec surfeco. Bosont obudiop undoge
tobon ot tho Contre JGTAE of Rounoo hous ghoop thot tho undercuze
sond con bae Forownd in ity upoed perd by tzmsiaa& el subéroniced
oatep af tho ooutbh PFogifis cresoing fheo eoueter noxdth of Heo-fuinog
ard Dy wotar of e narthencunturiol counborpucsond, ng for oo the
lowar port ifo consornod, tho gsmo ostudieos confira THYCHIVA bhypolthoe

cilec on She icpottaonee of tho Dorol Hon ic Ats Popoation

Roforonoes 8

JiBTTIGL F ey 1968, Bn tha coctuord flou in tho vostora Pooific south
of tho agguator.

{Submittod for publication in Jour. MCe AOB.).
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HNAUSE J.hey 1960, Hoocurpments of tho Cronugll purront.

235‘13[3-*309 ﬂQB‘g 5, d,, 265*28&-

BONTEONERY R0,y £.0, STAQUP, 9962, Enguotoricl votors ond cuesronte
gt 98890 4n july-pugupt 1962,
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Juhny Hopking Props, Boltinopo, 68 pp.

PICKAND Bak oy W BRETHCHI, 1968, Structupn hydeolagiquo coseelids ou
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{Subpitted for publicetior in €. A, Aeod. 524).
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the Pagdific Booon.

finture 184, 2869210,
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Baa84Te.ley Contre do Nounds, Soct, Hcoonoge.

Aopne St 2y 56 P
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Stude trope Heoonogrs Hiond S, I7-414,
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Yoriotions of tho opot fiuw of tho eguatoriol undopsurrent obeoryod
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Tablo 3

JVYgplebtiono ef tho flux in tho flve coin loyess of tho undorcurront
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Tabio 6

s Choractoristics of tho southecquaotorinl countocrourcont

ot 170°C {oftor 3
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Captions to Piguroe o

Eant-popt and Gorthesguth conpoRont of tho current ot
500 n yoletive to 1,000 o ot 0° ond 170°C and 168°E rope
poctivoly during orusine L5 ol ab 0° ond 178°E fivo

yooks lator duping crulso £B6.

Yorsicel distribution of tho coobsuoot pooponont of the
currente ot 1709L, botweson 4°%5 ond 4%, in march 1967,

cruine L,

Fluron in the uﬁnntsrioz undorcurtont for vorious clascos
of solinity ond thormaotorio onooaly, ot 176%E, i march

1967, gruise C10° wd/ses).

Yortisel distribution of towporotura, in tho upper 150 o,

at 17078, during voricus spuisos of tho R.U, ama:aLxs(Gﬁc)
Yoprticol distribution of ouygon nlong tho oguoter.
xypon-tonperatupe, phosphpto-tonporoturo and nitrotes

tonpognture diegramns of tho oguator ond 178°0 4n July

1967,





