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SOUTHERN OCEAN CURRENTS AND RECURV A TURE CURRENT 

Takeharu KUMAGORI* 

Abstract 
Of the surface ocean currents in the Antarctic 

seas, there are found the eastward-flowing current 

running east in the water Lat. 50 ° - 60 ° S and the 

westward-flowing current more or less circling 

Antarctica in the water. 

South of Lat. 60
° 

S, the latter being drifted 

by east wind. 

The first Antarctic expedition by the UMJTAKA

MARU in 1957 discovered a recurvature current 

occurring in the water sou th of Lat. 60 ° - 65 ° S 

between these two currents, as the result of 

differential speed of east-drifting wind and the 

eastward-flowing current, and the recurvature 

current flowing in the direction, southeast. south, 

southwest, southeast. 

The present survey confirmed the existence of 

this current through the observation conducted 

in the water of Long. 80 ° 

E-Long. 20 ° 

W. 
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1961 � 12-1962 � 1 J:lvc.ht-=:QfjJUJtuvc.l �tt. Southern ocean current vi#?:Lt-5Ec· 

vitI:.<, figgvfE'a:''Er"A,f-:�G�Q�[PJ®vfEf;Jil:�ct1,,Q. Discovery �®¥!H5vc.lQc, � 

®Mvrtvi Drake $�� l rf 7c.hn� G*�""'-fl3� 50 oc i c·v:t� t 5m1, ,. � ® g�-c-� x_, $VIE 
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Date 

1961 
Dec. 4 0 

5 II 

6 II 

7 II 

8 II 

9 II 

10 II 

11 II 

12 II 

13 II 

14 II 

15 II 

16 II 

17 II 

G.E.K 
18 0 

19 II 

G.E.K 
20 0 

21 G.E.K 
II 

25 II 

26 II 

Teble 1. Date of the set and drift of southern ocean current. 

Position The most freq. wind Current from noon to noon 

I 
I 

I Lat. Long. 
1 

direction / duration set rate 

34 °25. O'S 111 ° 45. O'E I S/W 5 NEIN 0. 7 
37 11. 5 107 49.5 S/W 3 NNE 0.4 
39 51. 5 104 9.5 S W  4 ENE 0.3 
42 27.0 100 24.5 w 5 ENE 0.4 
45 4.0 96 43.5 i WSW 

I 

9 E/N 0.8 
47 32.0 93 11.8 NNW I 8 SE/E 0. 7 
50 10. 5 89 36.0 WIS 8 EIN 0. 7 
53 11. 5 87 38.5 WIS 4 NE 0.6 
56 36.0 86 3.5 WIS 5 N E  0.3 
59 29.5 85 54.0 w 4 SSE 0.3 
60 9.0 82 1.0 Var. nil 
61 57. 7 77 10.5 WIS 3 ENE 0.2 
63 3.0 72 5.0 Var. nil 

62 26.5 66 8.5 N/W 3 S/W 0.2 
62 13. 3 64 24.5 210 ° 0.4 
61 57.0 60 29.0 NWIW 4 SEIE 0.3 
62 6.0 54 37.5 WNW I 3 SE/E 0.2 
62 30.4 52 23.0 295 0.4 
63 20.0 48 14.0 w 3 EIS 0.1 
64 18.5 42 14.0 275 I 0.2 
64 49.0 38 52.3 290 0.1 
61 18.8 33 55.6 

I 
280 0.5 

60 30.0 29 2.5 283 0.5 

Remarks 

0 

0 
O" 

5· 

O" 
?2 

[ 
t::, 

� 

c:· ::s 
!l> 

::s 
::s 

I 
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\The most freq. wind Position from noon to noon Current 
Date 

I I direction 
Remarks 

Lat Long. duration set rate 
1961 Dec. 0 59

°

32. O'S 28
° 

46. 5'E WSW 3 E 0.2 

27 II 59 49.0 21 54.0 ENE 5 SWIW 0.2 

28 II 58 18.0 17 57.5 Var. nil 
29 II 57 3.3 12 51. 5 w 6 SE/E 0.2 

30 II 55 30.0 8 24.5 w 8 E/N 0.5 

31 II 53 22.5 5 15.8 w 5 E!N 0.5 

1962 
Jan. 1 II 52 36.0 0 10.2 w 6 E 0.5 

2 II 52 34.5 3 45.0W WIN 4 EIS 0.3 

3 II 52 12.5 7 44.5 SW 5 NE 0.3 

4 II 51 32.5 12 18.0 SW 5 NIE 0.5 

5 II 50 52. 0 17 1. 5 W/S 2 I ENE 0.4 

6 II 50 42.2 22 32.0 NW 5 E/S 0.2 

7 II 51 2.2 27 29.2 WNW 3 SE 0.4 

8 " 52 50.0 31 15.0 NW 3 SE 0.3 

15 II 56 29.0 32 55.8 NW 2 SEIS 0.2 

16 II 58 56.2 28 53.0 NW 6 W/S 0.4 

17 II 59 33.6 21 39.0 WSW 7 ENE 0.5 

18 II 58 53.5 15 20.5 WNW 4 SE/S 0.2 

19 II 59 27. 7 8 53.1 w 6 E 0.4 

20 II 59 29.9 3 21. 3 w 6 E 0.4 

21 II 59 31. 8 3 30. OE N 5 SSW 0.4 

22 II 59 34. 1 10 23.0 N 3 SW/S 0.2 

23 II 57 0.2 12 31. 5 WNW 4 SE/E 0.2 

24 ,, 54 11. 3 13 12.5 NW/N 8 SSE 0.3 

25 ,, 50 32.0 15 9.4 WIN 3 EIS 0.4 

26 II 46 24.0 16 3.0 w 3 E/N 0.3 

27 ,, 42 48. 7 16 41. 0 E 0.5 

28 ,, 39 43.3 15 59.0 ESE 0. 7 

29 ,, 36 18.5 16 11. 0 NW 0.5 

-:,, r��fc..0t<l)vt'!n--e, 1.01 ')' t-��-t°t<l)vtl'icA,c'�iJ�-?t:... illUJE<l)it'=vc.J:0c, 
-}§tf(<l)-'f:!$JmErfi.Jvt, *� 40-110 f!t<l) 1 / rr$W1$-evt�tJt.t�*1,1) c 1..,-c�t� 0 "',vt]n:::.fi 
l., t:.. t <7) iJ � � < , Southern ocean current vi 1¥Iirl 40 JJt iJ � G Wltl 60 l!t vc� l., -C \, , 0 . L tUJ � -? 
-c, Southern ocean current <l)�t�!vt�U�c 1..,t,n,iJ�. WliMt38/tfftc�fc..G:h, WlmHtWlrl 
63 Il-& c ftJE-t 6 .:. c. iJ; --e � 6. 

� t.r. -? t:.. tiltc:'*Jitmt �� � m vt 6 t:.. 66 <7) fir!§ J,\.<7) ffixf 1¥) t.r. �flvt, Discovery % , Discovery 

II%. William Scoresby %<7)�iJlUffi{s·ilc:-, mE�vt-'¥:!$JJ!l1J c J.t�<l)fflvc. J: -? -C 1!f *-. Gn 6.:. 
c iJ��filE � ;h, -C \,, 6 iJ;, f-:\,, t:.. \, ,-!fc-t 6 t <7)--e� 6. 

*�mEv:tWlrJ\t 45-50 J.t<l)�J.tt,,iF1c19--r:-Mt t %i � �:ffl.h 1..,, fi*J!.�:t:Jd.r. < c. t 631.ttAWlvc:t-o 
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2) fiimmt:v-ir�H�::k�fd*nr < --evi#IJ�cl:thfacfd-:i --cgg:n�mt:n 6 -=. c. vi 1955 �wll:nm 1 

ckfflillU (7.K�::k$!¥1�1Jif�fflEm 1 � 3 % ) vc J: -:i -c � Gi.J, --e� 6. Weddell &i -c-::k�vcfd 

0 -Cg§� L, Grahamland O)*®:MHctovf Gn -C1t]HCl!ii [,, Southern ocean current vcvft:n 

'6tf. -:. O)r/'livft: t �;zsvft:c'� 6 i.Jd:.i ..'f:O) vftJ�vi ifi\i*Ji,O) .itvc J: -:i -C5E i 6 t 0) -c,� 6 i.J;, 

12J1 o. 2-0. 5 c / -:,, r) 

1 JI o. 2-0. 5 c / -:,, r ) 

O)ffil�� L -C 1,, 6. 

3) Southern ocean current O){i*vfEO)ffi�!viijHl 63 f!tHJli:c·, {il§vft:0)1t�N c. vfvt-3& 

L, 3f:Iey�fE0){1h ,TW:Jfvc� 6fi*Ial.O)�jfff. c. �x. Gn6. 

• -:. 0) 2 faJffiEO)��!li.iffivc1*J L-cO)rAiJm--e� 61.J;, fi*vfEvcJt L fil§vfEO)J!J!tn; J! < tJ:.-:i t.::. � 

ft. -ttJ:.h'b{i*O)IW�N#nrvcin ,-cfi*Ji,O)�fl�)'tvt, ..'f:O)-$vi�lliivft:�1:. C WHt 64 

tttJJtivc:t-o1, ,-c vtvf c. Iv 2:·ml§� I§vft:vc tJ:. -:i -c WBrsfd-*vfEvcvfEA L -c, ::k�fd-*vcfd-:i -Cggi'JiE 

-t 0 vrr:n �Wiimu Lt.::.. 

� O)JtiifiEfLtg_xvc:r-o1,, -c vi1Um� t �oo-c� :JirbJO)vft:n �rmmu-t -0-=. c. n;-c- � 6 n;, ±ffirtJv:t 

recurva ture current 0) ffi friJ � M: -:i -C JlvfE 0) ffi iffi�M!ll. ll/ru vi $5J 13"1 vc�wt@] � L -C ii I§ vfE vc vft:n � 

1v-c-1,, 0-:. c. n;rmmu � n 6. -=. 0) g§fi�ffllliivft:v:t 1956-57 �. wll::tuc J: -:i -emit 55-63 � 

r1c1jvct-o1, ,-cfmillU� nt.::.iJ;, 1961-62 i'J:-0) 12 Ji, 1 Ji vcviffi� 60-64 J!tO)jajc· fmalU� n -Cl., 

6. -:_O)f$!1Jvit-:iviGJ!,rtJ, Ji,1JvcJ:01bO)c·, *�vi-�vcffivcfiL-c1,,6J: 5-c-�0. 

t,WjM tJ:. 0 1' / F't--'f::Jf@O) IJliJ, t,dili7.Kvi, �wlllvfE c. tJ:. -:i -cffivcJ1g1v c·ffiffi::k�vc:ii-t 0. -:. 

O)f1c1'J vcJi1,, -Cffiffi7$r=f=tvc� 6 #ll/.lt!ll/Il�O)=*:ltf�vc� � �t.::. iJ, � 61, ,viffiffi::k�t&Hc J: -:i -Cl: 

:nvfE .!: tJ:. -:i -C��Jlr < VCO)Vif 9, ::k�@J L -C Fig. 1, Fig. 2 0) J: 5 vc�*tJ:. 0�@7..1( c. �ft 

L, �� tJ: 6 �� iic J: -:i -c �tP � n -c *mE c. tJ:. -:i -c 1t�vfE c. tJ:. 6. 

Fig. 3 vi 1961 �vc 12 Ji O)�fM Fremantle i.J, G ffi� 65 !J[, *� 34. 49 !J[i c·O)ffi::kr¥�Wr 

f&ilJ.UO)fJTifIWrlm�--C � 6 iJ;, *�tJ:. 6 ffiffi*vfEvi1tj1g L -Cffi� 53-54 !J[faj veto 1,, -Cffij1g L -C 

�t.::.IJli.J,\, ,7j( c � fJ, lll*�i?i-�1:.f 6 ffiffi�*J,,i�ffilt 53. 30 �' *� 87. 32 !J[c·mrtHc� 

Gh:ht.::. c1961 �r: 12 J=J 11 s 13 � 30 5J'-�). -=. O)#Jli:O)w/.ltviwl.lt:tt!!ID� c1952 �w!lf:nffl 

i1rtfiffiwl.lt:tt!!ID�) vC� 6 �-- c < ,  1500m O)w/.lt!ll�iJ; ra J: 5 �J 0) J: 5 /C*ft!Hc}'.['bv:tt-=: 

iJ,0-c::k�m�tJ:.L, -:.ti,iJ;t.::.ooO)J::¥f.vfEv:t-��:5fH,,'R�!ii!Ji�tJ:.G Loo-c1,,6 to-_)O)J: 5 -c-, 

JBtHlvc'*} L:m::ktJ:.6m{ftl�f¥-:i -c1,,6 J: 5 ;cc�x. Gntc.. 
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Fig. 1. Chart showing west wind drift. east wind drift and recurvature current in the Indian, Antarctic Ocean. During 
December 1961 to January 1962 . 
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Fig. 2. Chart showing the surface current measured by the G.E.K. (Dec. 1961-Jan. 1962). 
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Eig. 3. The mesothermic condition of the South Polar Sea. 

Dec. 1961. 

75 

�JRtJ.Htili:-c·�it Lt-::�nx:1.Jot, m� 47 lt#ili:vc�" ,--c:pJam� 1_,-c�U-=ll£n·" ,�Ji* c. 

ffi� L --C, mffii:f:trai/11j( C. t.r.-:> --C, fflfi�t� L --C \, 'Q m� �� L ""( \,' Q. 

Q 
1500 

2000 

Antarctic Ocean Antarctic convergency 

o.o·c 

Antarctic Ocean 
Long. 16' lO;SE 

4. o· s. 5' 

Fig. 4. The mesothermic condition of the South Polar Sea. 

Jan. 1962. 

Fig. 4 ft 1962 � 1 J3 O)*rNr$1¥JtffiO)m*r-fO)itlfJrffi�-c-� -0 n;, mti 54 lt#ili:vc�" ,--c� 

�0.J�tJ\*r§vc 1100m i-c· ra .1: 5 �J 0)-::_· c. < .1l:bvtt-:-/J, 0 --C �::k�m� tJ: L--C-1:JVi!iE� 

ff�, :iF!®fff tJ:-/J; G Wiit 50. 32 lt, *� 15. 9 lt (1962 � 1 J3 25 13 12 � o 51'"�) 0) c. -::.. 7_) vc 

bftJ,O)i/lil.gr�1l:/I�� C :iF/j{�tJ:WJ.ffi�JRti�� L--C\,,-0. i*wl!lvfEiJ;-::_ 0) ra ..1: 5 �J 

0) J: 5 tJ:we0J�-c·m�tJ; � i t-:vf G;hk, .lt�B"J�titJ:m-OlU-c·vtr�-1:'1tl!ii@l� L--C)d�vc 

���t-:0--C�t��lmvftc.t.r.0--C\,,,0.J: 5--c·�-0. "C..;htJ;koovc Weddell #flvift!!O)#fj�c.� 
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I 

I 
Date Hour I 

Dec. 
6 0800 

1800 
7 0800 

1800 
8 0800 

1800 
9 0800 

1800 
10 0800 

1800 
11 0800 

1800 
12 0800 

1800 
13 0800 

1800 
14 0800 

1800 
15 0800 

1800 
16 0800 

1800 
17 0800 

1800 
18 0800 

1800 
19 0900 

1900 
20 0900 

1900 
21 0900 

1900 
22 0900 
25 0900 

1900 
26 0800 

1900 
27 0800 

1900 
28 0800 

1900 
29 0900 

1900 
30 0800 

(1654) [W[;ffi�$1-

Table 2. Current of the Antarctic Ocean by G. E. K. 

Position Wind 

Lat. 
! 

Long. direction I 

39 °35. 2'S 104 °32. 2'E S W  
40 34. 1 103 9. 4 SSW 
42 9. 7 100 49. 8 NEIN 

43 16. 0 99 20. 0 WSW 

44 47. 2 97 6. 3 WNW 

45 50. 7 95 37. 7 NE 

47 30. 8 93 11. 2 N 

49 55. 7 90 00. 0 WSW 

50 51. 8 88 34. 5 NNW 

52 52. 6 87 43. 9 WNW 

54 18. 1 87 15. 8 WNW 

56 17. 8 86 25. 2 WSW 

57 37. 0 85 31. 7 w 

59 8. 3 86 7. 7 w 

59 3 . 9 84 46. 0 NW 

59 59. 5 82 43. 0 NW 

60 49. 5 80 7. 2 SIE 

61 53. 3  77 23. 2 SW 

62 45. 6 75 13. 8 w 

63 9. 0 72 9. 0 N 

62 35. 8 70 11. 0 NW 

62 28. 0 66 7. 5 SSW 

62 13. 3 64 24. 5 WSW 

62 1. 0 60 47. 5 EIN 

61 59. 0 58 12. 5 N 

62 2. 9 54 48. 0 WNW 

62 30. 4 52 23. 0 SE 

63 15. 4 48 34. 5 NNW 

63 42. 4 46 6. 0 WIN 

64 18. 5 42 14. 0 SSW 

64 49. 0 38 52. 3 w 

65 2. 3 34 49. 6 NNW 

61 18. 8 33 55. 6 s 

60 23. 0 31 56. 0 SSW 

59 30. 0 29 2 . 5 NNE 

59 46. l 26 23. 0 ENE 

60 1. 8 22 19. 0 s 

59 9. 0 20 26 . 5 WSW 

58 33. 2 18 47. 0 WNW 

57 49. 5 15 58 . 2 NIE 

57 8. 8 13 16. 8 w 

56 38. 0 11 18. 9 w 
55 55. 2 9 1. 5 w 

force 

4 
4 
1 
2 
4 
1 
5 

6 
6 
5 
5 
5 
2 
2 
3 
5 
6 
3 
4 
4 
4 
3 
2 
3 
5 

4 ·  
3 
4 
5 

5 

4 
4 
4 
4 
3 
5 
4 
4 
3 
5 
6 
6 
6 

I 
I Current (G. E .K) 

I 
set 

I 
rate 

335 ° 0. 3 
354 0. 5 
354 0. 3 
32 1. 0 
50 0. 8 
70 0. 6 
95 0. 7 
85 0. 8 
80 0. 4 

135 0. 2 
350 0. 6 
100 0. 6 

0 0. 4 
260 0. 3 
266 0. 3 
270 0. 1 
90 0. 6 
25 0. 5 
90 0. 1 
30 0. 1 
90 0. 3 
45 0 . 3 
25 0. 1 

210 0. 4 
100 0 . 4 
90 0. 3 

200 0. 1 

295 0. 4 
225 0. 2 
215 0. 3 
275 0. 2 
290 0. 1 
90 0. 5 

280 0. 5 
10 0. 4 

285 0. 5 
nil 

350 0. 3 
235 0. 4 

5 0. 4 
310 0. 3 
350 0.5 
350 0. 3 
85 0. 3 

Remarks 

A-57 
58 
59 
60 
61 
62 
63 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
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Position Wind Current(G.E.K) I Remarks Date Hour I 
Lat. Long. direction force set rate 

Dec. 
30 2000 54 ° 43. 5'S 7

°

11. 2'E WIS 6 320 0.8 A-103 

31 1000 53 34.5 5 33.8 w 5 90 0.4 105 

2000 52 35.5 3 57.8 WNW 4 10 0.3 107 

Jan. 
1 1000 52 35.8 0 34.5 WNW 5 340 0.4 109 

1800 52 11. 0 1 4.0W WIN 6 30 0.3 110 

2 0800 52 29.0 2 58.8 w 6 345 0.6 112 

1800 52 48.0 5 2.0 w 5 60 0.4 113 

3 0800 52 16.8 7 25.5 SWIW 5 20 0.4 115 

1800 52 00. 5 9 12.0 WIN 4 275 0.4 116 

4 0800 51 38.0 11 40. 2 SW 4 335 0.5 118 

1800 51 19. 9  13 44. 5 SSW 1 340 0.4 119 

5 0800 50 56.1 16 29.9 NE 3 55 0.1 121 

1800 50 41. 2 18 42. 7 NE 4 60 0.3 122 

6 0800 50 42.4 21 45.0 N 4 45 0.4 124 

1800 50 45. 1 24 12.4 NIW 4 30 0.3 125 

7 0800 50 51. 9 26 58.7 NW 4 30 0.3 127 

1800 51 23.3 28 43. 5  NNE 4 70 0. 3 128 

8 0800 52 41. 9 31 2.0 s 0 50 0.3 130 

1800 53 22.6 32 27.0 . SE 1 330 0.5 131 

15 0800 56 20. 7 33 6. 0 NE 4 20 0.4 135 

1800 57 18.5 31 50.9 ENE 6 240 0.5 136 

16 0800 58 47.1 29 26. 5 NEIN 4 0 0.5 138 

1800 59 13. 8 26 57.0 WNW 3 60 0.4 139 

18 0800 58 51. 5 15 33. 0 WNW 4 20 0.7 141 

1800 59 3. 0 13 25.0 Calm 20 0.5 142 

19 0800 59 25. 7 9 11. 5 EIS 3 45 0. 2 144 

1800 59 37.9 6 38.0 NNW 3 55 0.2 145 

20 0800 59 30.0 4 17.0 NW 3 0 0.5 147 

1800 59 30.0 1 6.8 WNW 4 300 . 0.3 148 

21 0800 59 30. 5 3 5.0E WIS 5 0 0.5 150 

1800 59 34. 7 5 45.5 NNW 4 350 0. 3 151 

22 0800 59 41. 7 9 46.1 N 4 0 0.3 153 

1800 59 10. 2 12 26. 1 NW 5 270 0.1 154 

23 0800 57 13.9 12 30.4 WIN 3 30 0.3 156 

1800 56 04.5 12 43.0 NNW 4 - - 157 

24 0800 54 45. 3 12 57.0 WSW 5 345 0.4 158 

1700 53 20.8 13 48.0 w 5 105 0.6 160 

25 0700 50 39. 4 15 08.6 SSE 5 75 0.5 163 

1800 49 28. 3 15 12.3 SIW 6 295 0.5 166 

26 0800 47 03. 4 15 49.5 SSW 6 30 0.6 168 
1800 45 19. 7 16 28.2 SWIW 6 345 0. 7 170 

28 1800 38 38.8 15 51. 4 w 5 350 1. 0 172 
29 0800 36 20.4 16 10.9 SW 3 295 1. 0 174 
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tJ:. -::> --C ,  ��1¥JK-*�-e ,  vfE7JcfWO)$ivi$ < , *�vi-l--O)�t[1Hi1¥i� 59. soc (12 Jj *) vc.J! L, 

:,Jc 0J 0) imt±l �t�!Hi � G vc.�t::15 vc.:i¥ L --C �� vC.1Jc vc.M � ;h --C 1,,,  Q 3:lE EE 0) 1 0 vc. tJ:. -::> --C 1,,, Q t 0) 0) 

;: 3 --e�Q. 

tJ:.:fo', Table 2, Fig. 2 vi § §G'&UimavfEHvc. J: -::, --C 86 iU,¢.Uc.ts 1,,,--c�iU Ltc. 1b O)c· ,  W B  

0800, 1800 0) 2 @Jvc.bt-: -::> --C*930n'-fajfi.iU L k�ffiir,EO)ir,EIP] ts J: rfVTEJ!c·� Q b�, Figs. 2-4 

b• G, �1+[b • G1¥i/-t 65 J!t i c·, 7 7  \J n !¥iY#ab• G1¥i/-t 60 J!t i c·O),%/-tm'.rlFajO)®vfEvit'X�O) 

:::::· c. < [K71'- � ;h, Figs. 2-4 c. vi J: < �fx--t Q .::. c. 7J�n7J• 0 .  

Current No. !K � *l [( *' ra, M ra, 
Set Drift (Knot) 

I � fM m tifM 63
°8-58

°

8 N, NNE 0. 1 -0. 5 1961 � 12 J3 
II i 47 °

S-40 °S N, NNE 0. 3-0 .  5 4 B - 25 B 

ill Lat. 65
°

-00'S 60
°

S-55
°

S E, SE, S 0. 3-0.  6 

N Long. 34 ° -49'E 63
°

8 U J:: w 0. 2-0.  5 

I Cape Town 60
°

8-55
°

8 N, NE 0. 3- 0. 6 1962 � 1 J3 
II i 47

°

S-40
°

S NE, NNW 0. 5 - 1 . 0 1 B - 28 B 

ill Lat. 60 
° 

-23'S 54
°

S-46
°

S NE, E 0. 5 -0. 6 

N Long. 31 ° -OO'E 60
°

8 U J:: w 0. 2 -0.  5 

r , n 0) fKt.gx- Vcts1,,, --c vi�n'-1¥Jvc.�tif!O)�ffivfEb�. ::l:ffivi fig§ Ji.vc J: Q fiJlvtE-c-� Q. .::. 0) 

�tif!vftvi®1.KO) f!a.J!t, :l;R;n'-vc J: 0 ®1.KO)�i1Jvc. J: -::>  t-: t 0) vc. 7"!-tJ:. G tJ:. 1,,, t 0) -c· � Q .  m vi 

Southern ocean current O)Jlir,Eb;��vc� Gb:ht-: t O)c·, .:CO)J¥iY#avc.ts1,, ,--c vi N O)*�fr:H¥= 

O) WJiJlJi.vc J: Q fiimfJ}'tvfEvc.vfEniM:.dlffliliiVTEb�iuJE � :h --c 1,,, Q. 

Southern ocean current vi�;w'c Lt-:{ig§ )i.vc J: -::> --C � C, .:C O)vfE�vi f:fl;J )i.1] c. OC�O)fJlvc. 

J: -::> --C lj..!z. G:h 0 .  Drake ®�vc. J: -::> --C�1tU � :h5$�1Jvc tJ:. -::> t-: t O) c·, Jlffib�±f*c·� Q b;, 

g§vfE'i:'-ft'tf1,,,6 1,,,6 fJ:.vfE:hb;-fti :h 0 .  %:vc.-:. 0)�]!:t[K�O) jfilfrE 35 &-JlfrE 115 OCfajvCj:o\,, 

--c viillist1.K�O) �tf/,Ebt��vc;;{f:;(E--t t t-: 'th vc., .::. :h c. :Lm3* El lpiO) tc.'th O) ""  � r 1v  O)�fi c �vc 

ftffl L --c , JlvfEvt�tfiffi'i:'� c, Jlvcif!tfvc Lt-:b� -::> --c�t::J5vcF.tb; fJ ,  b·0�t::15n'-vftb��f 0 

0) -c-� Q .  ::. :hbt*g§r$, 1 :/ F r$vc;;{f:;(E--t 0 *vfEO);FglzsJ c ::% !z. G:h Q .  

ffiffi*�fJ*vc.in  ,--c vtiiJlJi.O)lji�vc J: -::>  --C{i@?',=H¥:vfE 'i:'�f Q c �vc Co o k  :f.Jzsf� J: IJ 

Enderby Land O) fajvUiD�tdtji��vfE'i:' t &i'J!U L --C 1,,,  0 (1957 �wlf((Jt.fiJlUvc J: Q ) . 

i tc. ::. O)jjjP]fflJx--t 0 JlvfEg§vfEO)mvctsvt 0 *�!k$vC. fit'XO)m�7Jt�f Q .  --t fJ:b'b{i*vfE 

0) 1¥JYlfflvt�*�O)�fib;?X�nc� Gb:h --c*0 O) c·ffi*vc� c, ?X�vc.{i*�b;5lJi�vc tJ:. Q vc. 
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"'::l;h, -C5$\, ,filfflifiEvc,EE-tt Gnti$i@l L -ClfflifiEictiA -t � recurvature current ��f � .:.  c � 
:pff?iii-t � .:.  c iJ;-e �t.:..  t.i:� .:. 0) recurvature current vt-1i*JOO.O)�jJvclt{91J L-Cn'Hlt-t 0 

t 0) -C-.' ,  1 J3 r1UtJ� G 2 J3 vent.:. -:> -C{i*jl..O) ifiEfi-t 0 VC"'J;h, -C%i�.M�vct.i: � t 0) 0)  J: 5 -C-.' 

&) Q. 
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