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DrlllODUCTION 

In reoant years there have b.en two sohools ot thought oonoerning the 

d.rivation ot the North Atlantio CUrrent in the region south-east ot 

Newfoundland Grand llaI:ik. The tint iii due to Worthington (1962) who argued 

that the North Atlantio OurreDt ~stam was •••• ntially oompoeed ot two gyres 

separated by a trough ot low ~re.au:re running in a south-easterly direotion 

trom the Tail ot the llaI:ika. 1'0~ ooinoident with the South-east 

Newfoundland Rise. lmmBdiately aouth ot the Ris., ud making up the northern 

part ot the IlOUthllI."ll ~, he idtDtit1ed the GUlt Stream proper running 

south-easterly, with ths Slope V.ter Current aloD6 its northern ed&e. The 

Atlantio Current, regularly reported by the United states Coast Guard's 

International Ioe Patrol to the east of Grand lIank (Soule 1951, Kollmeyer.ll,ll. 

1966, Moynihan and Andereen 1971), he maintained W&II part of the northsrn 

g:rre. The two ourrent s;y.tema had very similar temperature-salinity ourves, 

but Worthington showed that the o~ien oontent ot the Atlantio Current was 

signitioantl;y higher than that ot the GUlt Stream and henoe he deduced that 

there was mlplNl t_port between tl~e two ounent .ures. 
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the Slope Water Current III1..x1nB with a branoh at the Gulf Stre8lll whioh separa-

a I 0., ted from the main part at the Gulf Stre8lll in the vioini ty of 38 }O N, 44 -w 

and ourved back in a north-westerly cUreotion to torm the Atlantio Current. 

Mann explained that the hiBber o~sen content at the Atlantio Current could 

have originated trom a olockwise Qre to the east ot the Atlantio Current, 

where overtum.1l:lc' ooCll.l%'nd in winter down to & cWpth ot &10 leaa, 400 m. 

In April and ~ 1972, three &hips took part in a oooperative ph¥sical 

and ohemioal ooeanographio st\ldy ot the region in an attempt to resolve this 

cUfferenoe of opinion. They were the RV HODSON trom :Bedford Institute of 

Ooeanograph¥, RV CHAIN from Woods Bole Ooeanographio Institute and RV CIROLANA 

trom MAFF, Fieberies Laboratory, Lowtl8toft. The intention in this paper is 

to provide a preliminary and desoriptive acoount of the ooeanograph¥ of the 

most northerly part ot the survey area, the part allooated to RV CIROLANA. 

It is hoped that a subseque~t joint publioation will report the oomplste 

three-ship survey in a more oOll\Prehene1ve and analytioal manner. 

METHOD 

The h¥drographio seotions worked b;y CIllOLANA are also shown in Figure 1. 

The tirst orossed the Labrador Current between Flemish Cap and the Grand :Bank. 

Three ourrent meter mooringtl were laili on this seotion at positions shown as 

A, :B and D in Figure 6, both to monitc,r the ourrent velocity and variability 

and to provide a referenoe level for geostrophio oaloulations. The othsr 

two seotions extended in a south-eastllrly cUreotion, towards the Azores, and . 
were pe:r:pend1oular to the expeoted now of the Slope Water Current and 

Atlantio Current; they reached 41 0W longitude, and it was hoped that they 

would penetrate the QX'e wbiob IWIn lI;aJ.Dtdne4 W&II the source ot the high 
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o:qgen oontent ot the .Uutio Ounwat. 

Temperature, sal1l11ty, o:qgell 8.Ild silioate were lIIeasured down to the 

bottOlll, or in the deeper water alternately to 2300 and 4500 III, 8.Ild Xl!T 

probes were launohed between series stations to provide 1II0re d~tailed tem

perature ooverage in the surtace lll¥er. Salinity samples were analysed 

using an Auto Lab inductivs salinometer; o:qgen analysis was oarried out 

by the Carritt and Carpenter (1966) vereion ot the Winkler teohnique, and 

dlioate b;r the IIBD\I&l Mthocl ot S'iriokl&D4 &D4 Paraone (1908). 

RESULTS 

The tempsrature, sal1n1ty, o:qgen and silioate seotions tor the Flemish 

Cap-Grand Bank seotion are shown in Ftgure 2. The low temperature, low 

sal1l11 ty, high o:qgen Labrador Current oan be olearly seen on the edge ot 

the Grand Bank, nowing in a southerly direotion, while the deep water in 

the Channel is oomposed ot North Atlantio Central water ot similar oharac

teristios to that whioh might be expeoted at depths greater than 800 m 

throughout the survey area. The silioate distribution, however, shows an 

anomalously high level on the edge of Grand Bank at }OO-400 m. 

Moynihan and Andersen (1971), among others trom the US Coast Guard 

Intsrnational los Patrol Servioe (USCG), have shown very similar distribu

tions ot temperature and sal1n1 ty tor this time of year, al though our 

temperatures ~pear to be & little oolder over the shallow water ot Grand 

Bank by 1 deg. C or so, a reneotion perhaps of the unusually bad ioe 

oondi tions ot 1972. USCG have not to our knowledge made o:qgen and silioate 

observations in these waters. 

The temperature and salinity distributions for the southern section 

(stations 56-76), given in Figure 3, clearly show the Atlantio Current, with 

assooiated temperatures rising to 16°c anc4.al1n1 ties above 36 0/00. To 

E4 



- 4 --

the west of the Atlantio Curftnt is another nortb-soing stream of slightly 

lower temperature and salinity (11 00 and 35 0/00), whioh might be thought 

to be Mann's Slope Water Current. A oounter-ourrent flows between those 

two north-going streams while the Labrador Current oan again be seen over 

the edge of Grand :Bank. 

On the more northerly seotion (Stations 78-98, but note the ohange of 

direotion east of Station 80 to inoluds Station 78), a somewhat similar 

si tuation prevails (Figure 4), although the "Slope Water Current" appears 

almost to have msrged with the Atlantio Current, temperatures in the latter 

rising not muoh above 1400. An interestiDg feature of both the silioate 

distributions 18 the ver,y high oonoentration o~ llilioate at a depth of 4000 m, 

which on the southern aeotioll rsaohed levels of over 25 I>g atoms/litre. 

This is thought to support a belief by Mann (peril. oomm.) that Antarctio 

bottom water oan be identifilld at this latitude, using silioate all the 

traoer parameter. 

A surprisingly high silioate oore was also found at 2000 m on the 

southern seotion just off ths edge of the shelf. This is not thought to 

be due to sampling errors sinos high values were found at stations on 

either side of the main oore and at several depths. 

In view of the importanos attached, by Worthington and Mann, to the 

oxygen oontent of the water masses in the area, it is worth noting that in 

both Figures 3 and 4 ths oxygen oontent of the surface layers deoreasss 

llteadily prooeeding awa;y from the infh.enoe of the Labrador Current until 

the edge of Grand :Bank ie reaohed (abov-e a depth of 4000 m). However, 

whereas from Stations 70 to 76 on the southern seotion the oxygen oontent 

of the Ilurfaoe la;yer remains reasonabl,y steady, as indioa ted by the uniform 

deptn at about 300 m of the 5.0 ml/l1tze oontour, on the northern seotion 

• grea tar variabili ty ooours, wi th hi&hez oxygen valuall being found to twioe 
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that depth on Stat10na 84 ADd 78. :Be.neath the aur!aoe l~en, the oxygen 

oontent deoreasee to a minimum (below 4 mljiitre at 600-700 m at the eastern 

end of the seotions) and then inoreases with greater depths to a value 

greater than 6 ml/l1tre, there being a tendenoy for higher values to be 

found near the bottom on the edge of the bank. 

Mass transport across the northern and southern seotions 

One of the main differenoee between the Mann and Worthington theories 

oonoerns the differenoe of ma8S transport between the Gulf Stream and the 

Atlant10 Current. [In Figure 1 the yolume transports as indioated by Mann 

(1967) have been oonverted to units of mass transport for easier comparison, 

since theee un! ts are 1IIOr8 oo-only used in the oomputer progrillllll at the 

Fisheries Laboratory, Lowe.toft.) Mann believes that of the total Slope 

6 / 0 plus Gulf Stream Current of about 61 Jt 10 tormes seo which crosses 50 W 

south of the Grand Bank, 15 Jt 106 tonnes/seo separates as the Slope Water 

Ourrent and breaks aw~ around the Tail of the Banks follow1n& the edge of 

6 Grand Bank, while another 21 Jt 10 tonnes/seo separates from the Gulf Stream 

proper in the vioinity of }8°~OIN, 44°W, eventually join1n& the Slope Water 

6 Current to form a total Atlant10 Ourrent transport of ~6 x 10 tonnes/seo. 

Worthington (1962) argues that the total transport between his gyras does 

not exoeed 10 x 106 tormes/seo. Although. we oarmot solve this discrepancy 

on our data alone, it is interesting to compare Marmls transport for the 

Atlantio Current with our own. 

For this purpose we have used a reference level of 2000 m, so as to 

oompare direotly with Marmls data, and the mass traneports above this level 

are given in Table 1 for the two lo~.er seotions which cross the Atlantio 

Current. It is olear that there are both north- and south-flowing streams 

crossing the seotions, but the total ma8S yazwport of 21.28 x 106 tonnes/ 
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seo across the southern •• otion is remaxkabl7 oonsistent with a flow of 

23.87 x 106 tonnes/seo across the northern seotion aftsr allowing for a 

flow of 2.69 x 106 tonnes/seo between Stations 76 and 80. The main 
6 

north-flowing streams acrose the two seotions amount to 34.40 x, 10 tonnes/ 

seo (Stations 60-72) and 39.,51 x 106 tonnes/seo (Stations 82-88), whioh 

oompare favourably with the 36 x 106 tonnes/seo quoted by Mann. 

However, the separate "Slope Current" aPP'ilars to have a transport of 

only 5.84 x 106 tonnee/seo acrose th'il southern seotion, compared with Mann's 

estimated 15 x 106 tonnes/eeo, and seems to have merged with the Atlantio 

Current on the northern s'ilotion. 

The current velocities 

The speed of the Atlantio Current across 'the two longer seotions has 

been oaloulated geostrophioall7, trom the data presentl7 available. 

Velocities over the Bank relative to the 2000 m reterenoe level have been 

oomputed by a modification of the method of Helland-Hansen (1934), and appear 

to have a maximal speed of about 40 omVsec near the surface between Stations 

68 and 70 on the more Boutherly B'ilotion and 33 cmVBeo between StationB 86 

and 88 on the more northerly aection. Figure 5(a) shows the geostrophic . 

velocities for the Bouthern Bection, in which the main north-flowing 

Atlantic Current iB Been as a wide stream with an equally strong but 

narrower counter-current which ~ be part of a gyre or meander of the main 

stream to the east. The maximal velocities in the north-flowing stream to 

the west of the Atlantic Current, earlier designated "Slope Water Current", 

are of the order of 13 cm/sec, while tae Labrador Current has a ma.x1mum 

velOCity of 33 om/seo. On the norther~ section, Figure 5(b), a similar 

situation obtainS, but the "Slope CUrrant" and Atlantio Current have merged 

and a strong and somewhat surprising sl:lbs=faoe oounter-ourrent is shown to 

E7 



- 7 -

the west of ths Atlantio OUrrtIlI.t, which mq be n ... n.tecl'lr,y the arbitra.r,y 

ohoice of referenoe level. 

Geostrophic velocities on the Flemish Cap-Grand Bank seotion, relative 

to a 600 m reference level, are shown in Figure 6; the velocities abovs 

the Grand Bank were computed by a modified version of Helland-Hansen's 

technique (Ellett and Martin, in press, and Hill 1971). The referenoe level 

of 600 m was chosen by fitting the geostrophio velooi ty profile bstween 

Stations 47 and 48 to the residual o~ents perpendioular to the seotion 

reoorded at Station B during the 12 h 25 min tidal oyole nearest to the 

time of ocoupation of the series stations (i.e. the first). The geostrophic 

ourrent vslocities above Flemish Cap and on Grand Bank at Station 4} were 

similarly adjusted, using the residual ourrents reoorded at Stations A and 

D over the nearest 24 h 50 min tidal cycle to eliminate the diurnal periodi

oity apparent over the bMnka. 

The correoted geoatrophio ourrent velooitT profile &8 given in Figure 6 

inoludes the residual ourrsnt oomponsnts perpendioular to the Flemish Cap 

seotion, as measured at the reoording ourrent meter stations. It oan be 

seen that the Labrador Current has a maximal velocity of about 55 cm/seo, 

extends in depth to at least the adopted reference level and appears to be 

a shelf edge phenomenon in that it lies against the edge of the Grand Bank 

itself. The noxmal olockwise gyre around the Flemish Cap as reported by 

Kudlo and Burmakin (1972) is seen to be reversed at the time of sampling 

but it is weak, having a maximu.m meaeUI'ed mean southerly oomponent velocity 

of 8.4 cm/sec near the surface. After 21 April, in fact, a relatively 

steady north-westerly drift of about ,.5 om/ssc, which is more in keeping 

with Kudlo and Burmakin's report, was caloulated from the current meter 

data reoorded at Station A ( ••• '1sure 7) • 

• 
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Maas transport of the Labrador CUrrent 

We may now oalculate the mass transport of the Labrador CUrrent across 

the three sections and the results are given in Table 2. It is clear from 

the geostrophic velocit~ profile at Figure 5(b) that part of the Labrador 

Current is to the west of Station 98, which acoounts for the lower trans-

port value on the northern seotion, and suggests that the estimates for the 

Flemish Cap and southern seotions are the more realistic. 

Our estimates of transport Ue wi thin the range of 1-11 x 106 tonnee/ 

sec, derived from the 41 estimates over similar seotions across the Labrador 

Current that have been pUblJshed b~ a series of authors since 1965 in the 

USCG Oceanographio Report Series. More often than not the seotions that 

have been sampled are Sections A2 and A3 in USCG nomenolature and most of 
. 6 

the eat1matea lie, in fact, within the range 1-6 x 10 tonnea/aec, with an 

overall mean of 3.6 x 106 tonnea/seo. It would appear therefore that the 

5.5 x 10
6 tonne a/sec level fOlmd in 1912 was rather higher than uaual. 

This aocounts for the somewhat lower than DQmal tBIIIPeratures preYiousl~ 

reported in the current on the Flemiah Cap section. 

Variability of tidal streams and rssidual drift 
on the Flemish Cap section 

Wolford (1966) launched a number ,Jf parachute drogues in the Labrador 

Current at a time when he eatimated the mass transport to be 5.4 x 106 tonnes/ 

sec. The drogue velocities in the core of the Labrador Current over deep 

water varied from 36 to 81 ~aeo, which agreed reaaonably well with the 

geostrophic velocities calculated fro~. hydrographio sectiona worker during 

the same cruise although, aa might be expected, the agreement was lGSS good 

over the shallow banka. Thus our mean ne~surface geostrophic velocitic. 

of 55, 30 and 33 cm/aec on the Flemiah Cap, northern and aouthern sections 

reapectively aeem reasonable, o.ar~ in ~ the maas transporta whioh we 

meaaured. E9 
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However, it is clear from Figure 1, which showe the 24 h 50 min residuals 

at each of the current meter position. (see Figure 6), that there is a 

considerable variability in both velooity and direotion about the mean flow 

at each of thq three points on the Flsmish Cap seotion at whioh observations 

were made, with ver,y great and abrupt ohanges of regime ooourring on the 

Grand Bank itself. At Station D, for e~le, whioh lies to the west of the 

core of the Labrador Current, an essentially south-going regime of 16 cm/sec/ 

da;y at all sampling depths comes to a:l end suddenly on 24 April and is 

replaced by north-easterly adveotive 1rift of the order of 6 cm/sec/da;}'". 

This change in overall oharacter is paralleled by a change in tidal stream 

character. In the period a1-2} April, the direotion of drift remains fairly 

steady at about 200
0

, but & diurnal.pariodicity oan be seen in the velooity 

record. Maximum velocities recorded fall in 10 om/sec stages from 40 em/sec 

on 21 'APril to 20 em/sec on 23 April. After 23 April dirsotions rotate 

round the compass in 24 hour periods, with stream velocity maxima occurring 

at 20 cm/aeo. Then on 28 April staad,r drift in the 0_1000 direotion zone 

with a diumal nlooiv zoeci.M 'beOQIIU .8iab118M4. 8IMIh 'I;:raoai_t tidal 

8tream characters are preBUlllably the l'8sul t of changes in residual drift 

pattems being imposed on a weak di·~na.l tidal regime. However, no suoh 

radioal changes are found in the temperatures reoorded in the middle and 

near the bottom of the water oolUmn at this station. . In both oases the 

o water t~eratures lie between -0.6 and -1.6 0 throughout the period. 

This suggests that the gross variability found in the reeidual drift 

regime W8B the reaul 10 either of large'-soale changee in the adveotive drift 

of the waters to the ve8t of the oore of the Labrador Current, or of a change 

in the position of the oore itself. 

Some evidenoe in favour of the iiea that the position of the oore of 

~ Labrador Ollrftnt aotual17 abaDpcl in •• Uioo i8 proYid.d by the tempera
\; 
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~ noonot the top Ol&l'ftDt .. ter (286 .) at ltation I, hen, temperatw:es 

of 4°C ooourred until early on 26 April, when they fell in ~O min to 1.15
0

C 

and for the next two da¥s varied in thll range 1.15-~oC before retllnl1Dg to 

the ~_40C level on 26 April, where thllY remained until the met.er was recovered 

on 1~. Referenos to Figure 2(a) shows that these changes would bs made 

possible by an easterly translation, of eome 40 km, of the oore of the 

Labrador Current, followed by a returrl to the poBition at whioh we had 

observed it on 11-16 April. Although the rapid temperature ohange oocurred 

two da¥e later than the direotion ohazige at Station D, it eeelDS that the 

two processes ~ be related. 

There is in fact no draetio ohange in the residual drift regime at 

Station :S, at any time, eimilar to t1u.t found· at Station D on 24 lI,prll. 

Ths reoord at 266 m depth shows that d'ter three d.a,ys of amall and variable 

residual drift a steady 5 ~aec eouth-easterly drift develops on 2~ lI,pril 

and oontinues for the rest of ths time the station was maintained. At 

668 m depth a south-westerly trend begins o~ 22 April and lasts until 

26 April, when a south-eaaterly ~.1IIIe beoomas established. Residual 

velooities at this depth lie in the r&DgB 2-7 ~.eo/da¥. Tidal .treamB at 

both levela are ver:/ poorly developed. At 286 m depth thsre is diurnal 

periodioity throughout the velooity reoord and also in the first half of ths 

direction reoord. After 0600 h on 26 April, however, all reoorded directions 

lie in the zone 1500 ± 50°, with ver:/ little disoernible periodicity. At 

666 m depth the reoorded velocities suggest the preeenoe of a semi-diurnal 

tidal regime (maxima 9 c~seo) for the period 21-2~ April, but after this a 

diurnal pattern iB more pronounoed. The reoorded directions show 11 ttle 

periodicity, but do change in general oharacter at times. In the period 

21-2~ April, for example, direotioll8 lie between 250° and 050°, but during 
i 
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23-26 April steady drift at 2600 ± 50° is found and is replaced for the last 

five dB3s of the reoord by drift in t;<le zone 1500 ± 50
0

• 

Finally, the temperatura and ourrant meter data reoorded at Station A 

suggest that Ii third distinot residual drift regime ocoure at the eastern 

end of the Flemish Cap seotion. It h~s already been noted that previous 

workers in the region have suggested that normally there ie a olookwise 

gyre round the Flemish Cap itself, ani the essentially north-west-going 

drift (mean daily velooity }.5 om(seo) found in both reoords at this station 

on and after 21 April provides support for this view. Further oorroboration 

is supplied by the fact that the temp.ratures reoordsd at the near-bed 

instrument lie in the range }.9-4.}oC and this is quite different from thoss 

found at either of the other two anohored etations in this section. The 

atypioal south-going oomponent of drift found in both records on 20 April 

is presumably a consequenoe of the north-westerly gale that blew for most 

of the dB3 and reaohed 40 knote at times in the vioinity of Station A. 

Throughout the data oolleoted at this station there is a olear diurnal 

periodioity, the tidal streams rotating through }60o in 24 hours for most of 

ths time, and the velooities, espeoially at the near-bottom meter, forming 

distinot sinusoidal wavss. Peak vslooitiea are attained at both levels 

during the period 19-2} April, with B.baolut. mexfme being 46 cm/eeo at the 

near-bottom meter and 34 om(eeo in the near-surface layer. After 23 April 

peak levels do not exoeed 30 and 20 om(seo in the near-bed and near-surface 

levels respeotively. 

The temperature-salinity ourve of the Slope Water Current 

It has been stated earlier that the north-going stream found to the 

west of the main Atlantio Current, an.d centred on Station 62 on the southern 

eeotion, might be thought to be MBnn'liI "Slope Water Current" although, as 

• 
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we have shown, it is deUoitIDt in -... flow. However, an exam1na.tion of 

the temperature-salinity ourves, a seleotion of whioh are given in Figure 8, 

shows that this is not oompletely so. The tempsrature-salinity ourve 

representing Stations 70 and 72 follows olosely the expeoted ourve for 

Atlantio Current water (and indeed Gulf Stream water) as givsn by previous 

workers, e.g. the ?O-year mean p:roduoEd by Morgan (1969). station 57 is 

representative of Labrador Current wai;er and the remaining stations are 

olearly mixtures of these two water mbsses, with a steadily !noreasing 

percentage of Atlantio Current water as the stations p:rooeed to the east, 

i.e. Stations 58, 62 and 68. Thus at Station 62, we have a well-mixed layer 

down to 150 m, with a mixture of Labr,.idor Current and Atlantio Current water 

beneath this depth whioh is almost th3 same percentage mixture as that at 

Station 68. Both of these ma¥ properly be oalled Slope Current water, since 

the Slope Current originates fUrther south as a mixture of these two ourrents, 

and olsarly the stream oentred on Station 62 is not of itsslf Mann's "Slope 

Current", since this extends into, and indeed is part of, the main northerly 

transport of water between ,Stations 66 and 70. In fact it is suggested that 

ths mixing prcoess has already begun south of this seotion and that we are 

examining part of this mixing prooesll. This would aocount for ths low trans-

port of the "Slope Current',' oentred (In Station 62, and we should properly 

take the region betwetID StatiOll8 62 Wld 68, inolud1D& the lloutherly stream, 

as Slope Current. It would ._ ft&lon&ble in fact to think ot adveotive 

movements in this area as forming part of an eddy p:roduoed by the velooity 

shsar between the 40 and 1 ~ om/seo streams indioated on Figure 5. 

It is of interest to oonsider the oxYg~S1gma-t ourves as first used 

• by 'Worth.i.ngton (1962) to cUstiJIBUilll:i the h.1&hl.Y-oxYgena ted water of the 
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Atlantio Current. Wortb1zl&i;on IIhowe.i that the 02-<7t relationehip tor watere 

in his southern gyre oonformed ver,y olossly to the ourve established by 

Riohards and Redfield (1955) tor ths Sargasso Sea, whereas all the 02-<1t 

ourves d.:rawn tor stations in the are,'\ ot his northern gyre (At;Lantio Current) 

l~ above the Riohards and Redfield ourve in a similar tashion to Stations 66 

and 70 on Figure 9, whioh inoludes be 02-<7t ourves tor seleoted stations 

on the southern seotion. 

The 02-<1t ourves tor Stations 53 and 62 are also shown and when oompared 

with Stations 66 and 70 on Figure 9 it will be notioed that the or,ygen con

tent at a given density surtaoe deoreases oonsistently eastwards, particularly 

in the surtaoe. l~ers at densities lass than at = 27.2. When the remaining 

stations are plotted this trend is still apparent, though the decrease is 

not as regular as indioated by the seleoted stations. This is to be expected, 

bearing in mind the temperatura-salinity relationship, sinoe we are getting 

a smaller percentage ot the more bignly-or,ygenated Labrador Current water. 

It this were the only source,o:f highly-or,ygenated water we would expect 

this decreasing trend towai'ds the eiat to continue, but Station 76 shows a 

reversal o:f the trend in that the ol:ygen content increases again at depths 

less than 600 m (at = 27.16) and in :fact the or,ygen values are greater than 

4.94 ml/l down to this depth. A similar unexpected high or,ygen oontent to 

a depth o:f 500 m oocurs on the norti,ern seotion at Station 64, but the 

deoreasing trend easterly 18 less lDI..rked than on the southern seotion. 

It is there:fore pOllsibh that I t the eastbrly IiInd o:f our lIurV'ey we have 

entered the gyre whioh Mann believsfl is the source ot the high or,ygen values 

in the Atlantio Current. 
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Mass transport between paiD! of sta,tionll, in 106 tOmles/sec 

92-90 90-88 86-86 ,66:-:84 64-82 82-60 Total 

-'0.31 -10.24 ., 26.52 " '10.16 2.61- . -5.09 23.67 

76-60 78-80 Total 

0.65 2.04 2.69 

58-60 60-62 62-64 ;)4-66 66-68 68-70 70-72 72-74 74-76 * * -0.13 2.88 2.96 -3.06 6.70 23.46 1.46 -14.35 7.36 

~iti';e flow is north-east-going (for StatiOI18 76-80, eaat-s'oing). 
,f"""n~e level at maximum observed depth OJ.' 1800 m. 
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Table 2 Mass transport of the 
Lagrador Current, in 
10 tOMlls/seo 

Section Mass transport 

Flemish Cap 

Northern :<.92 

Southern 

.. .. .. .. 
Fig. 1. The current system south-east of the Grand Bank. Nominal transport in 

million tones per second (based on M~i. 1967) with CIROLANA stations 
superimposed. 
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