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ON THE BOTTOM SEDIMENT DREDGED BY THE SECOND 

JAPANESE ANTARCTIC EXPLORATION. 

Especially on the Grain Size Analysis. 

Daitaro SHOJI* and Takahiro SATO** 

Abstract 
During January to February in 1958, Japanese 

Antarctic Exploration ship SoY A sounded and 

dredged marine sediment off Liitzow-Holm 

Bay in Antarctica, on the opposite side of 
Africa. 

Making a transverse profile of submarine 

configuration, the depth of deep sea floor is 

about 3, 500,....,4, 000 meters in this area. The 

depth of the shelf edge is 300,....,400 meters at 

the east part of Liitzow-Holm Bay and more 

than 500,....,600 meters at the Gunnerus Bank, 

north of Cook Peninsula. The width of the 

shelf is more than 60 kilometers off Prince 

Olav Coast and more than 70 kilometers off 

Prince Harald Coast to the west of the Liitzow

Holm Bay. Eleven samples of bottom sediments 
were sampled on the shelf near Gunnerus Bank, 
continental slope of the bank and the upper 

part of the slope at the mouth of Liitzow-Holm 

Bay (Fig. 1 and 2). 

Among the eleven samples, nine are analyzed 

for the grain size distribution. Sandy parts 

are analyzed by Emery's tube method and 

muddy parts by pippet method. The results 

are shown in Fig. 6 and listed in Table 2. 

Seven samples contain gravel; seven, sand; five, 
mud and three, Foraminiferal test (Table 1). 

Sandy fracti,Jns of sediments are mainly com

posed of rounded quartz and feldspar grains 

and a small quantity of sub-rounded heavy 
mineral grains. Percentages of Foraminiferal 

content are :shown in Table 5. 

Gravels are pebble sized and are metamorphic 

rocks such as gneiss. Cumulative frequency 

curves of almost all of them show bimodal or 

trimodal; typical examples are 1-31, II-8 and 

II-9 (Fig. 4, Fig. 6 and Table 4). 

These samples are composed of angular gravels 

which were probably transported by iceberg 

drift and of such fine fraction as sand and mud 

by watermass transportation. The amount of 

Foraminiferal contents are probably available 

for one index of productivity qf sea water. 
Coarse sediments distributed at a considerable 

depth are related to the deep seated shelves 

around Antarctica (Fig. 5). 

Although the poor data brings no definite 

conclusion to writers about the origin of Ant

arctic shelves, they are favorable to the theory 

of isostatic i;ubsidence of crust by the enormous 
weight of continental ice sheet. 
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Jill. /i, 

Station 
-------·------- - -

T-24 
T-26 
T -27 
r -28 
T -31 
II- 1 
J[- 1' 
IL- 2 
IT- 5 
II- 8 
JI- 9 

),·,, X 

Lat. 
----------·----

68-06 S 
68-09. 7 
68-10.0 
68-14.7 
68-29. 7 
68-17.4 

68-19. 2 
68-10.3 
68-30. 9 
68-32.0 

( 414) [ 1�yj f1fi1. �t ti· 

4. 

;;; 1 Ji: i!� lllU::. J :."J iii:'.,!,� 

Table 1. Results with the naked eye. 

kd: Li /,J( -'''l: 
/•!C 

Long. Depth 

35-08E 1900m 
34-34. 0 830 
34-04 620 
33-37.0 495 
32-02. 7 350 
31-46. 9 I 700 

500 
31-21.1 700 
31-12.5 2480 
37-08. 7 560 
36-30.0 870 

ut 
Mark of 
bottom 

sediment 
M 

cS. Sh. G 
cS. G 

G·Fr·S 
MS·G 

Fr·S 
Fr·S·G 
Fr·S·G 

M 

SM·G 
M·G 

Remarks 

fgJ: rvU' 1  • :ii! iiJ; • �nx: 'cUri o) FJiit 
r:,J iU) 0 1.,, iii iiJ; • Fi rtJI& • 1T ::JL 0t 1' L1 l: 

I �{( fL :L • {ij; 
1Y:fL :Lt • i!l ii'J..· • 1111 lit 
( (fLJt · /1); • frHi'\S 

i:iJ iJ< :b 0 \.. ' {ij; t i)l'. • frJ 
it] ik h ;;:i \; ' iJ::'. • frJ 

Table 2. Results of mechanical analysis of bottom sediment. 

J:lll ,i,\ 
Station 
T-26 
J-27 
l-28 
T-31 
l[- 1 
J[- 2 
J[- 5 
I[- 8 
TI- 9 

<p16 </>�:, 
- �--- ---- ---

-1.01 -0.64 
-0.93 -0.40 
-0.13 0.61 
·- 0. 65 -0. 28 

1. 95 2.15 
1. 57 1. 95 
4.50 5.25 

- 0. 42 1. 35 
-3.45 -3 .15 

------ --- -- --- --- - - - ---------

<psu 

0.33 
1. 30 
1.98 
1. 70 
2.59 
2.48 
6.77 
3.50 
6.44 

<p.:, <pe4 

1.24 1. 60 
2.20 2.65 
2.81 2.95 
4.18 4.90 
3.06 3.46 
2.89 3 .10 
7.60 7.90 
6.75 7.70 
8.29 I 9.45 i 

------ ---- ------- -

1\10 a,1 

0.30 1 . 31 
0.86 : 1. 79 
1.41 1.54 
2 .13 2.78 
2.71 i 0.76 
2.34 0.77 
6.20 1. 70 
4.06 3.64 
3.00 (iAS 
------- ----··----------

CY¢ 

-- 0. 023 
- 0.246 
-0. 370 
+0.155 
+0.158 
-0.182 
- 0. 335 
-i O .154 

0.533 

So Sk 

0.94 -0.03 
1.30 -- 0 .40 
1.10 -0.27 
2.23 +0.25 
0.46 +0.02 
0.47 - 0. 06 
1.18 ···- 0. 34 
2.70 +0.55 
5. 72 

i 
-3.87 
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Fig. 3 Relations between median diameter and sorting coefficient, 

and skewness, of bottom sediments. 
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tH 3 '!lt GSM "}{; 
Table 3. GSM "}{; 

§�ati��� -� __ 
J ___ S ----1- M 

--
I -26 16.5 81.6 1.9 
T-27 14.5 78.5 7.0 
I -28 6.0 89.7 4.0 
I-31 7.5 61. 9 30.6 
JI- 1 0 88.7 11. 3 
II-:- 2 0 94.1 5.9 
II- 5 0 10.0 90.0 

!c:T�4� GSM � 
Proportion of gravel, sand and mud in 

the bottom sediments. 

C (f)*a*iJ, G dJ-0 t, �;¥3�(!)7(=¥°-vifr:J;---C, � (!) � v' t (!) 17;�Mt:ll:, f�IJ\ � v, t (!) f ;t tc1: v, C t 1)\ 

biJ,0. 

( .=.) Sand type 



44 

JtlI i:,r, 
Station 

T-26 

I -27 

T-28 

T -31 

][- 1 

J[- 2 

][- 5 

IT- 8 
IT- 9 

I 

.. 

<2.50 

98.1 

81.1 

58.8 

60.7 

45.7 

50.6 

0 

40.0 

34.5 
----- --·--- -

2.50r-....3.25 ! 

1. 9 

11.0 

35.2 

7 .1 

35. 1 

39.9 

0 

8.4 

1.5 

(416) 

:ji 4 /2 Sand type '.f 'J fl'� 

Table 4. Sand typec;, 

3.25< 
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7.9 

6.0 

32.2 

19.2 

9.5 

100 

51. 6 

64.0 
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In all samples 

Table 5. Percentages of Foraminiferal content. 

T-26 1-27 
1 I-28; T-31

1 
J[- 1. JI- 2 IT- 5 IT- 8 II- 9 

0.4 

0.3 

5.9 

3.6 

13.8 

11. 1 

0.3 

0.1 

15.4 24.9 

13.7 21.5 

ilif 2-:' 

22.8 

2.3 

3.0 

1.4 

6.8 

2.2 
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Table 6. Measurement of gravel. 

. �\;�i
on

(��) ·\54::

z

:]�::J::�l-::��1142:::18"8:::i:�:24 Maximum value 152X51X31\ 159X35X3l, 
I 

1

1 

I 
I.I I i 

' 

I [[:1 � 11D: CA.) ' I I Median value 'f' I --4,,...., -5 -4 I -4,,....,-5 I 
-3,....., -4 ·

1

-4,....., -5 -5 -3,.....,-4 

F'j Rou��ness nr i A,...._,S A I s A�A
-1 �-s A I A-SA I __ A _l_��-1��---

T� 0) fill�f{ .;;J:, J=r !t;f( :Er. f J: t' 0) �)J.X T=nJ?11 IJ; J{;, 'tY: t }[U'J h 0 ;] ; , �=- n G i= -'J v , -CI t, 1ili 0) l� E IJ \ cb 

1* tie, �l+ 12 le!, 0) 5 "0, I -24 it N ;y, 7 ;z_ :Lit])![ :1_;;-, II -5 it r8J :!:ft gg n 0) i* t4If ·l1G -C , :f:1Ll: 0) �;¥4 

it, I-26, I-27, I-28, I-31, II-1, II-2 c'Ji)0. it:: II-8, Il-9 Lt 1J .:i. ·;; 'Y :t ,tJt.,L-i;1H90)cb 

O)c'cb0. 

C -1') �f;: ?l,, -c 

0) J: 5 i:=t,C6. 

Ti�'2'.'�ts t 0) · · · · I-26, 27, 28, 31, II-2, 8, 9 0) 7 li, 
1i'J;O) � 1,,, '0 0) · · · · I-26, 27, 28, 31, II-1, 2, 8 0) 7 ,r!;i, 

l� 0) � 1,,, t 0) · · · · I-24, 31, II-5, 8, 9 0) 5 ,r,�,, 

�.JL1�0)�1;,to)····I--28, II-1, 2 0)3,rf:t_ 

� n G '2:' � -c �d'J77" 0 J: 5 i:=, 1�77ir�1�v= 1,,, t:: 0 � i �, i o)tJLJJ£0):I:lH�tw77), --t td:� h77,,fs: 

".J O)!IJir-C iftir l -CB ".J, � i1,v:=:;f�HL � lJ\irn /) ""( v, 0 J: 5 -Cd) 0. ii vltle, 0) �77" G JJ.X 0 I-24, 

II-5 0) 2 lHt1flj5'�B'sfs:lJJ.,i;---c Ji) I], lck: t 1Piil�H=t1e, t T&;t t IJ;irni'i-r 0 0) it, I-31, II-8, 9 0) 3 

iP2 Ji) 0. � 0) 1rnir1,i:, ttJ:!t5Hri o) J:. -c :iilliffdt'J 77" t' s 17\, 1,,, 1,,, 77" ;Z_ nit ,u, o):r1fJi!t:EJ=l*i= J: 0 

ireir77" t' 5 77\ '2'.' %J 6 t:: cl) t:=, li1:Jl'5}111 tllrrJit '2:' l G � -c � 0 t, � < O)i�i;-, T� · fi'}; • tie, 0)-=: /) 

� t :ii'}; 0) bimodal '2:' ffi-t t 0) 

Wt� t tie, 0) bimodal '2:' ffi-t ?b 0) 

� • n'f . tie, 0) trimodal 

T� · n'f · tie, '2'.' :/:SJ� i := 13" ts cb 0) 

I-26,27,28 

II-9 

I-31 

II-8 

� 0) J: 5 i:=, iiL!l'5t1fiK v, < /) 77\0);j:Pij(IJ\ Ji) G :hn 0 .� t i:t, So (it:: vi a¢,) 0)111ti:=Bv, -C 

'0 J: < ffi � h, ,t0)1@:it-iti=:k� \., '. � n G 0)$��t. W'IU� --tntJJ�O):bfHlt?JJ t O):bffjf:EJ=l* 

1; 1 � < � :&f-C Ji) 6 � t '2'.' ffi l -C "-' , 0 . i t::, r� 0) P:J � Jl' iJ: ti o;') -c angular --c cb I] , s � t � 



46 (418) [ 1 ,}� t��if;f *+ 

i11t-c: &) o 17"  G , 2::. f1J_) o) r� /; ;; 1k 1112b 0 Id i 1k 11J r: J: 0 .1'� * :l:1U}t4"vJ c 2b o t �-;t G h 0 . 

1& t i1b i = .,..J v , T ( ;t ,  I-31 tJ .1'� ( i :ifilHJ'(t o .rJHt IJ \ � v , !J ,  i;_) , tfiJ: 7)( YJIL !IiJJ o) Ji/�{&JJ. l = l <;) illl 'lH· o J Ji[: 

l : \r , t:: 0 ;f_[f[ k O) ±fu ,1�'i, � ;ill} l :  T 1 ""'3 ;'0 c 2b �) -C , f :t I T 2::. OJ ±ili l:uQ O) tfrf: 7]( O) ;{HL ±t �U&i\ � 1T� �) O) 

t }J!,hh 0 .  tJL:\ 0) ;;,_/) 4 l�:dce 0 ±fu ,rJ�, II-5 c fi 2. 3%, 1�0) � 1" ,  I-26, 31, II---8, 9 c //'.:YJL E:U f? 

;fr -mHi  ·7c � l JJ T t tee 0 2::. t -/J,  t-) dj-_ T ?f) , J: 0) 1/llUi f l  fT20 �!r t ell O) t }g ;b ti, 0 .  i t::_ , -Ji ;}(, 5' 7-. 

� 5 vt t_: 2::. t f i � ;t G h 0 /J ; ,  ;{:cf JL 0,t ,g-;{:=flll:/J \ j;;: t· \r , t \r , :3 2::. )� U: , --·fi-'li'f\J f = f i �l:jmjJ iJ 

t v ,  5 2::. t -c , -·� f= f Vifr 0) ll!Hi=;s'9q1i'ti:!Jd:) ,u; 2::. 0 1f1J7J'(i1rHff1 t o) t11r% �=  l {;) >i2 iit :I:i\T£if,J/tr1Jff; , 

/000 2000 Tl/ 
0 ----�-----i--- -r 

50 

p 

'.1l 5 IZ! ;J<.i'.:1� c: Md 
Fig. 5 The relation between depth and 

median diameter. 
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