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STUDY ON THE EXTRATERRESTRIAL MATERIAL IN ANTARCTICA(Il) 

SEASONAL VARIATION AT SYOWA STATION AND LATITUDE 

EFFECT ON COSMIC DUST 

Makoto SHIMA*, Hideo YABUKI* and Akihiko OKADA* 

Abstract 
Measurements of cosmic dust as a 

function of the seasonal variat10n were 
carried out by the air filtration method 
at Syowa Stat10n (from January to Octo
ber, 1967). Physical propertiess (size, fall 
rate), chemical compositions (Fe, Ni, Si, 
etc.) and the mmeralogical composit10n of 
part of the collected spherules were also 

examined. 
The accretion rates for cosmic dust 

were measured at various latitudes (30° N-
670S) by the expedit10n ship FUJI. 

From the preliminary result it is con
cluded that the seasonal variat10n and the 
vanat10n with latitude of cosmic dust are 
not appreciable. 
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Fzg 1 Schematic zllustiatzon of the cosmic dust collection method uszng the Jilter. 
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Table 1 Date and route of the expedition ship FuJI. 

Date I Latitude I Longitude 

1966 Nov. 27 

Dec. 35 °N 140 °E 

// 2 30 °N 136 °E 

// 5 20 °N 131 °E 

// 7 10 °N 127 °E 

// 9 0 I 19 °E 

// II 10
°
s I l5 °E 

// 13 20
°
s Il3 °E 

// 15 30
°
s Il4 °E 

// 24 40
°
s 108 °E 

// 27 so
0
s 100 °E 

// 30 60 °S 96 °E 

1967 Jan. 5 67 °
S 43 °E 

// 14 
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]litt1��£vc-t 6kct>�-Lts::. W1JlU�f}O)i¥frvcf-=f. 5 ¥@&!* riiO)�jf;�, � 4 vCS:;XL C'� 

-t. � 4 O)�!lfmvc, ftltc A B7J;'f1H·c L tjb 60)vi, � 3 O)�itc JPJ�vc, IE,��oc.tovt 6� 
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� 2 �!H&0)1l:�St7.J'� (SBfo£tih) (%) 
Table 2. Chemical composztzons of cosmic dust (at Syowa Station) 

No 

1 

2 

3 
4 

5 
6 
7 

8 

9 

10 

11 

Size 
(µ) Fe 

20 60 

30 70 

IO 65 

10 70 

30 70 

25 50 

IO 10 

25 5 
15 5 
15 I 
10 1 

+ present, - absent 

15 

3 

3 
1 

-
-

-
-
-
-
-

Co Mn 

+ + 

- + 

- 0.5 

- -
- + 

- 0.5 

- + 

- -

- + 

- -
- -

I S10, I 

+ 

+ 

+ 

+ 

10 

5 
70 

65 

65 

60 

60 

Other elements 
(Present) 

Cr, Zn, Cu 

Cu 

Cu, Zn 

Cu 

T1 

Al, T1 

T1 

T1 

Al, T1 

Al, T1 

Al, T1 

7 

±��c�o3��ffK�ffiL, �hG�ff�*�k%�M*���������C-?t, 

� 3 �{t-? t::.. ::. ����vi�ifs':n;:::.J;tt1ii�� o�vc{]!!1[;6:J: <, vE* Lvf Ufffl\, ,--c* 

tc. (�, 1969 ; � G, 1969 ) � 3 vcvi, i¥iffi1.k� r:f:i��� Ltc.wt*4�vi t-�, *'A�� 

�����Lki�i�-�k�K��Lt�o. 

1r.'¥���{-'Jtt-:) tc.wt;{Brvc �\, ,--c, �t!o/Jii!.��iit,J Ltc.. � 1 f�c·JZB:«tc.i¥it1fi1J<.r:f:in, G� 

� Ltc.�1:4 c Vite I\_; c·!PJ t-M*�� o. &-�, -=- ,:; 1r Jl,,�±/Jx� c � offc·vi, --r--r1 1--, 

71 -z-'rr1 r to J: Un,/\_; G /\_;E c, r o 1 E (?) ?J:�;i �ho. ��!Gc·a, �x�me1r.t!o/Jc· 

� o�i:Hit c Wustite ?J:tttE� o. ��±�� c � off�vi, .±VC���' :m��?J:� G 

h, �,\%�7J:ii�GhQ. Itme:rirl�±��c�offc·vi, iJ,l\_;Gl\.,E, �Ei7:i:Z,�Gh, 71'' 

=J A��wft iiuic·@" o. r:f:ivevi'AYE1�wJJ\ c � ;t Gho�ifRJ?J:d/-Gho i � i � o. 

1r.'¥nx� c �t!o/J���iitt Ltc.wt*4vi, \t ,;bvp o�r5PKtk�wt;{B}vc � \t ,--c��:E��� o. 

::. �ft!H=-, i¥it1ti1J<.� r:f:i� � 1£ �ho -z 1 !7 o --r !7 5< 1 r CSmMA, 1966) � J: 5 tt�� � 71'' 

=J 7--Wft i Ji Ghtc.. ::. � 71·· =J 7--tk�fiviffi 1 $�c·JZB:«t::. J: 5 tt*f1� i � vitt <, hfn, 

vcJ1H�:a�IOµ f£tl� i �:a� 3 imlR.lli �ntc.. � n G �:0Jvc � \, ,--c vi, 1: t-=��#J'[:i��tHi 

fr tJ: -:) --c 1,, , tt 1,, , • 

4. ';ff; 
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Table 3. Chemical composition of cosmic dust on various sources 

Source and method 

Antarctic air 

Filter method 

A ntarctic ice 

(Syowa Stat10n 

and McMurdo 

Station) 

Filter method 

--

A if 

(Okayama, Japan, 

Long 134 ° 1 2' E, 

Lat 34 ° lO' N) 

s hde glass method 

A ir and snow 
(Mt. Nonkura, Japan) 

Slide glass method 
Magnetic method 

Air , by aeroplane 

Penetrat10n method 

Air, by balloon 

Penetrat10n method 
� ---- -- ---- -

Ocean <;ed1ments 
(Pacific) 

Magnetic method 

+ trace, 

Size- --i- No of 
I Fe 

(µ) [ par ticle 
I I 

I 

I 

< I O  

1 0,...._,20 

4 I 70,...._,50 
I 

I I 2 : 70,...._,50 
I 

;) [ 1 o,...._, 1 
I 

1 I 60 
2 70,...._,50 
8 5,...._,o 

16  : 30,...._,55 
I 

10  I 70,...._,50 
42 

I 
5,...._,o 

i 

1 5,..__, 

2 
-

-

20,...._,o. 
-
-

I 13 50,...._,55 [ 1 0,...._,o 1 !  
>20 1 2  

35 

I 1 2  
I 
I 

< I O  
I 

44 
23 

38 
1 0,...._,20 1 87 

23 

1 5  
>20 67 

1 

55,...._,50 - '. 
5,...._,o -

I 

30,...._,50 1 20,..__, 1 
90,...._,70 - : 

1 0,...._, 1 I - I 

30,...._,50 20,...._, 1 
90,...._,70 -

1 0,..._, 1 -

30,...._,50 20,...._, 1 
90,...._,70 -

I 

1 - I 

Co 

+ 

-

-

-

+ 
-

-

+ 
-

-

-
-
-

5,...._,o 
-

-

5,...._,o 
-
-

I -

\ Othe1 
Mn 

I 

S10 2 .
1 

elements 
(Present) 

I O 5.....,0 j + I Cr, Zn , Cu 
I

I 

0. 5,...._,o j 1 0,...._,5 I T1 , Al 

I + I 70,...._,60 I AL T i 
I , I 
I 
I 

- + 

+ . 5,...._,o 
i o 5,...._,o : 50,..__,50 

I 1 ,...._,o 1 ,...._,o I 

1 o 5,...._,o 10,...._,5 
I + 70,...._,50 
I 

C1 , Zn , Cu 
Ti 
T1 , Al 

- -- �--

Cu, Zn , Cr 

Ti Al 

o s,...._,o + 1 Cu 
+ 

+ 

+ 

+ 
-

+ 

+ 
-

+ 

+ 

+ 

s,...._,o 
70,...._,50 

+ 

10,...._, 0 
70,...._,50 

Cu, Zn 
Al, Ti 

Cu, Zn , Cr 

---- ----

+ 
I 
i Cr, T1 

1 0,...._, o I 
I 

70,...._,50 
I 

Tr, Al 
- �---

+ Zn 
10,...._, 0 

70 Al 
� -

2 30,...._,70 3,...._,3 I O 5,...._,o I 1 ,...._,o I - I Cu, Zn 
I 

I 1 0,...._,20 1 70 I 
I 

+ - -
I 

-
4 1 

I 

s,...._,o -
I 

- I - 70,...._,50 T1 I 
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-- - --� 
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-

3 65,-...,50 20,.....,0 1 1 o 5,...._,o + + Cu. Cr 
5,.....,30 3 60,-...,45 - - o s,...._,o 10,....., 5 T1 

I 

I 

4 5,...._,o I 
- - I o 5,...._,o 70,...._,60 Ti, Al 

' I I 

absent 
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