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ECHO-SOUNDING AND BATHYMETRIC CHART IN THE ANTARCTIC OCEAN 

Keijiro OZAWA,* Saburo YANAGAWA,* Tsutomu ISOUCHI, 

and Isamu KOTAKE* 

Abstract 

During the cruise of the "UMITAKA-MARU" 

in the Antarctic, the far southern Indian and 

Atlantic Ocean, the depths surveys were carried 

out from Fremantle, Western Australia to Cape 

Town via South Georgia. This was the continua­

tion of the survey in the previous cruise between 

December 1956 and March 1957. 1> 

Prior to this cruise, the synchronous oscillating 

equipment for the source of driving motor was 

newly built in the deep-sea type echo-sounding 

machine, accordingly the regulation of the rec­

order was remarkably improved. 

Obtained depths were corrected with draft and 

applied corrections of sound velocity in the water 

at fields, actually the correction curves showing 

in Fig. 2 were fixed on measured depths. 

These sounding data were newly entered in 

the bathymetric charts, which were published at 

first on March 1, 1954 from the International 

Hydrographic Bureau and in which obtained 

depths on the previous cru.ise have been added 

(Fig. 10). 

Depending on sounding data and continuous 

recording, profiles of the bottom along the ship's 

track were drawn. Fig. 3 shows a profile from 

Fremantle to the northern edge of pack ice 

surrounding Antarctica, showing the track in 

Fig. 2, and profiles of South. Indian rise and 

Kerguelen-Gaussberg rise on the route were 

drawn in detail in Fig. 4 and the under-part of 

Fig. 5. Fig. 7 shows a profile from Lat. 59
° 

S, 

Long. 12
°
27' E to Agulhas bank of South Africa, 

the detailed profile crossing Atlantic-Indian rise 

is shown in Fig. 8. The local bathymetric charts 

of Kerguelen-Gaussberg rise and in the western 

vicinity of Clerke Rock which lies in south-east 

of South Georgia, are shown in Figs. 5 and 6. 

Rises occurring along the ship's track, the 

South Indian rise and Atlantic-Indian rise, except 

the Kerguelen-Gaussberg rise being smooth shaped 

with a crack on the top, are rugged ones and 

rising towards the middle, where rift valley 

occurs, these show similarity of other ridges and 

rises throughout the world as mentioned by 

BRUCE C. HEEZEN.4> This particularity was 

distinguishly appeared in the crossing the 

Atlantic-Indian rise showing in Fig. 9. 

4-@JO)m 2 tkmffif¥:�JEMi;iaq:r, IIB� 36 i¥-12 J=I 3 13, Fremantle t:emf&h� G, IIBflJ 37 i¥-
1 J=I 30 13 Cape Town J.-.m'i -c-O)j1c1j, fr:Mi;�vc.bt-: lJ ir.il!Ui*�fif.t\, ', jm;w'E Ct-:tc��� 

ts:. 

:. O)il!Ui*1t:JHt1IB� 30 i¥-12 J=I h� G�if- 3 J=I vc.vt-:-::> -c�ofii�nt-:, m 1 tkmffif¥:�Jtq:t0) 

illU�1, 0) *l*iWE""c' � Q. 
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Fig. 1. Depth correction curves in area A, B, C and D. 

mU�!Z! (Plate) vi Monaco !J) 00�1.K!tilm (International Hydrographic Bureau) 9efi!J) 

"General Bathymetric Chart of the Oceans" !J) sheet B' III :to J: 'Cf B' IV31 vc�?X1l!ft$4t 
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1) Fremantle-"Mffi:kl¥frft{;O),,{v !I 71 7-.�vc\,,f.:..Q 7°
P 71-1v. 

2) South Georgia }RJJ Clerke Rocks f&O):ftJ:0)7j(��. 

3) 1w-li* 60 ° S iJ•G Agulhas Bank J:vc�Q7
° P7.f-1v. 
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Fig. 2 vt1¥J:t:ft$0)@J�:ttgJB� (Long. 120 °E-50 ° W) --r:-�Q. ;;$:�vcvt, 2,000 m, 4,000 m OJ 

��t&iJ;fs!iiJ.;h,, 5,000 m .lJ.�0)#[571"-vUtfrM&iJ;ffm�;h --C, $�(rise), $� (ridge), :ll(bank), 

#tlzi. (basin), iff.Utif (t�ench) vc-t;h-f:hfim1'fO)i5f*�tcA Lt.:.. ;: O)@Jm'ZO)J&�{;1vt South 

Sandwich @J�O) Meteor $� 0) 8,264 m --r:· jb Q. 

1) Jt!!]BO)ffl� 

1 Y Ft$tj=i�$vcvt Central Indian iHtiJ;� iJ, :kiz37$vUt Mid-Atlantic wl�iJ;� iJ, fir� 

vcvt Amusterdam, St. Paul, Kerguelen iJ;tb c ts:.-::> --C$1iiiJ· G��™h l.,, ��vUt Tristan 

de Cunha, Bouvet¢ya iJ;f¥::{E-t" Q: 
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"Mffi:kl¥ Palmer :¥tbvc;ilts:. -:i --r, �k 2,800 $vc :1 O)*�O) 7 --1-�IDmt L, mf!BO)J& t� 

L 1.,, South Sandwich 1U� vcvtm ;JolJ�i'f-t Q c c t vc, 7cO)J'i-{llU-tts:.h'bJR{llUvt��ts:. South 

Sandwich $ WI-vc ti 'b � Iv --r:· \, , Q . 

2) Fremantle-Lat. 64 °S 0)$�0) 7
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P 7 1 -11., 

gg#[S Australia iJ• G "Mt.i:kl¥frft0) ,,{ v !I 71 7-.7'}� (Lat. 63 °25' S, Long. 73 ° 40' E) vc� 

QfajO)mtL]ij;vt Fig. 2 A-B vc, 7c0)$�0)7
°
i=z 71-1vvt Fig. 3 vc�Lt.:... 
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Naturaliste #a�vt, ;:O)�ffijvc�1.,, --ot Lat. 34 °30' S, Long. 1 1 1 °40' E #ili:vc�1.,,--rJ&<b. 

� < 2, 240 m --r:-� '? --C, ;: hiJ• G 7-. A -7-. ts:.ilOO--c· 5, 000 m .[J_�O)w�vc1,i'b]6/v "c'\,, Q. 
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- !I 71;� Q iJ;, ;: nvtw�"M-OlUvcj& 

Q#lj-* (��w�vcvt Lat. 38 ° 50' S,Long. 1 12 ° E vci&�1.K� 1, 386 fm-2,533 m 71;�Q), 

O)m � c � x.. G;h,Q. ;: O)"M1Jlllvi1j(� 6, 000 m 0)¥fa� c ts:. IJ, [!!180)� l.,\, ,¥fa��t�k vcm 

< ts:. -::, --C South Indian #a� c. ts:. Q. 
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Fig. 2. Map showing bottom topography in the Southern Atlantic and Indian Ocean. 
positioned the ship's tracks, profiles of which are shown in Figs. 3 and 7. 

The crossings, A-B and C-D, are 
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Fig. 4. Profile across the bottom of South-Indian rise. 
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Fig. 6. Bottom topography m the western vicinity of Clerke Rocks by the 
UM1 TAKA-MARU, Jan. 13-14. 1962. 
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(JY -(::, ffiffe+fiEJvi 18° :to J:: a 1 2° ··-e;tt�F,Jfvc� 0 .  ;: O)mjfHi�fil!l'ffJVC A A -A --e1ruic South 

Indian wJWvc� G:ht� J:: 5 t.df LI, ,®fxvi� < � G:ht.t: 1,  ,iJ; ,  tj=i:k:��11.Ki* l ,  820 m, i1Iu-OlUK .. 

Jtf&':Lt i* �  150 m $i 0. 9 --z 1 1vO)'fi�iJ;@*�;hk. 

1¥fil!Ui400vi Lat. 62
°
20' S "c'l.Ki* 3, 900 m --r:-, -t ;: iJ�G Lf-: 1, , ;cJ::ff L--C 1¥f1i:.k�""-t)h , 

""( 1, , Q .  

3) South Georgia !zt, Clerke Rocks {ti5:0)7j(f*� 

Clerke Rocks vi South Georgia Jihl[Yffii, Cooper ,lil;O)l[wJ*jjfg 40 --z 1 ;r, O) Lat. 55 ° 02. 

4' S, Long. 34 °40. 5' W vc� 0 5
' .  

aHtlJ 37 :'.tf:. 1 }J 9 B :to J:: a13, 14 B Clerke Rocks 'i'�tJ:l:lJ:vc :;o 1, ,  --c ,  mu� c F' v v �vc 

J: 6 ftE���'i'fit.t: -::d�. Fig. 6 vi Clerke Rocks lz.l;fjj{ti5:0)#!iJE:tfg;f}'i'� L --c 1, ,  0 .  

lruK-i!f§c Lt� J:: 5 vc , South Georgia Jil;vi Scotia #!i!Wvc� Lt � IJ ,  Clerke Rocks 'i'mI--C 

South Sandwich JUJJh""-�t.t: -::i --C l, , 0 .  Fig. 5 O) !K:h.i:Xvi Scotia wJWO)�ifjHc�t� IJ , 200 m � 

�f&O) J¥f�t0)$jfi� 1 1  --z 1 ;v·e � 6 iJ;, �t:1]--r:-vt Long. 35 ° W vc :;o 1, , --C 7. 1=1 - 7
°
vi%;/xvc 

�a, 1¥i:1JiJ�GviWftiJ;,tA L, t 1, , 0 .  �vc Clerke Rocks (7) J¥ilz.l;fjj� 7 --z 1 1vvc1(A L, t 1, ,  

0 Wftvilfil,m'i'# -::i  -Cl,, 6 .  

Table 1 .  Sampled bottom livings, except fishes, by beam-trawl and dredge. 

Protochordata 

Urochordata 

Echinodermata 

Holothroidea 

Echinoidea 

Spa tango idea 

Clypeasterida 

Regularia 

Ophiuroidea 

Crinoidea 

Arthropoda 

Pantopoda 

Molluscoidea 

Bryozoa 

Annelida 

Polychaeta 

Coelenterata 

Anthozoa 

Porifera 

N on-Calcarea 

}]{1Hfbt/m 
��� 

�htibt/m 
t.d: ::. �  
5 vc� 

,L,H:Hl 
tc.. U}) i < G § 
IE% § 
< <b D- c --c:-� 

5 �� 1) � 
WJEibt/m 

5 � (' t �6!J 
�ijfxf*i!Jt/m 

;:: vttr L� 
ffl%lbt/m 

1!,=§� 

�/ljl!Jt/m 
:ffillil� 

wl.Ji3lbt/m 
4!lF£::i EZ wl.Ji3� 

Synapta 

Cucumaria 

Schizaster sp. 

Clypeaster sp. 

Cidarid.ae 

Ophiothrix sp. 

Gorgonocephalus 

Asteroschema 

Comantus sp. 

Pantopoda sp. 

Bryozoa 

Cloeia sp. 
Evnice sp. 
Diopatra sp. 
�i'filf1: 1, ,-l �'A.., tJ  � < 
Pennatula sp. 

� Iv ;:: m abundant 
('�ffi 
-��lv.b < 'G � ;o:- i ffi 
tc.. ::. 0) i < G 
c 1rf 2-· .t; 5 vc 
< i) D- c --C:' abundant 
--C --:5 -o t --:5 -o ffi common 
tc.. ::. D- c --C:' 
5 � Lt-: 

5 � ;:: vttf L  
:tc, vc \, '-t:°60 
-j- �'iJ,\, , 

�#fHf;o,\, ,ot,A..,ffi Ck�) common 
Discodermia sp. 1, , ;o , l., iJ,1, ,ot,/,., 
Farrea sp. � l,Q;!i:)�;o,\, ,ot,A.., 
Scycon sp. ""J i''t iJ, \, , ob Iv 
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Fig. 8. Showing detailed profile of Atlantic-Indian rise. 
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Fig. 9. Showing profile of the mid-ocean ridge and rift, in the western Indian 
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epicenters are indicated by dots (compiled from " The Rift in the Ocean 
Floor " (4) ) .  
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