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Basic Analytical Data for Geochemical Exploration in Antarctica 

Takashi NISHIYAMAt.' 

Abstract: The distribution of minor elements (Mn, Zn, Pb, Cu, Ni, Co, Cd) 
in glacial deposits from the Dry Valley area, Southern Victoria Land, has been 
investigated with atomic absorption spectroscopy to conduct geochemical explo
ration in Antarctica. The specimens were taken from various representative parts 
from the drill holes 12 (Taylor Valley) and 13 (Wright Valley). Highly anomalous 
zinc content (0.39% Zn) is evident in one specimen of muddy silt (sample No. 
115). Lead shows low values in the particular horizons and generally higher level 
in sediments from the Taylor Valley than from the Wright Valley. 

Compared with the distribution of minor elements in sedimentary rocks 
around Lake Biwa, Shiga Prefecture, which contained sandstone, shale, chert, lime
stone, schalstein, and recent deposits, it is observed that average values of the 
minor elements in both regions are similar, but the magnitude of their variations 
in the Dry Valley area except zinc in sample No. 115 and lead, is smaller than 
that around Lake Biwa. These effects suggest that geochemical dispersion patterns 
in Antarctica have been influenced greatly by mechanical movement and less 
by chemical movement. 
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Fig. J. The Dry Valley region, southern Victoria Land, and location of drill holes 
DVDP-12 and DVDP-13. Stippled area: glacial deposits, shaded area: lake. 
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� 1 ¥- tJ ::.,- -:f::i 7 (Lake Leon, DVDP-12) �;j<JfQ);B-tJT*a* 
Table J. Minor element contents of DVDP-12 core .. 

Depth Mn Zn Pb Cu Ni Co Cd 
Remarks (m) (ppm) 

3.10 640 190 170 23 75 40 <5 Medium sand 
6. 10 690 120 150 30 85 40 <5 Gradational contact with larger 

clasts 
11. 75 570 120 160 40 85 40 <5 Fine sand 
13.65 860 240 170 33 80 30 <5 Gravelly medium sand 
16.40 800 170 140 25 120 45 <5 Coarse sand 
20.20 790 140 150 22 95 40 <5 Medium sand 
22.85 580 83 110 29 75 35 <5 Muddy medium sand with clasts 
26.10 650 100 250 37 85 30 <5 Very poorly sorted muddy fine 

sand 
28.20 940 170 340 57 55 45 <5 Well sorted fine and medium sands 
32.25 690 160 180 29 100 40 <5 Muddy medium sand and inter-

bedded thin muddy fine sands 
38.35 600 88 30 24 70 40 <5 Muddy fine, sand with granules, 

pebbles and cobbles 
44.95 750 83 30 30 75 45 <5 Very poorly sorted muddy fine 

sand 
47.30 900 100 30 27 55 35 <5 Calcareous silty mud 
51.40 450 130 45 17 45 25 <5 Very poorly sorted muddy 

<51 
medium sand 

53.40 890 3900 30 24 75 40 Muddy silt 
60.45 920 340 160 22 75 35 <5 Muddy fine sand 
63.34 690 140 130 28 75 40 <5 Muddy fine sand 
68.10 650 110 110 34 65 30 <5 Muddy fine sand 
70.92 830 91 140 24 80 40 <5 Faintly bedded muddy, gritty fine 

sand 
77.24 1100 230 250 32 95 45 <5 Fine and medium sands 
87.86 1200 110 180 24 110 50 <5 Thinly bedded medium sand 
90.67 1100 110 95 26 130 50 <5 Muddy fine sand 
93.53 660 76 95 30 110 40 <5 Thin laminated �muddy silts and 

very fine sand beds 
96.96 890 150 170 38 85 45 <5 Muddy fine to medium sand 

100.71 940 120 140 23 60 40 <5 Fine sand to gravelly medium 
sand 

103.84 590 300 180 37 60 30 <5 Sandy mud with granules, pebbles 
109.58 830 200 180 16 55 30 <5 Sandy silt with clasts 
120.39 490 100 150 19 45 25 <5 Sandy mud with granules, pebbles 
126.21 450 96 150 20 40 20 <5 Sandy mud to muddy sand with 

scattered granules and pebbles 
129.72 560 140 140 30 55 30 <5 Sandy mud to medium gravel 
134.42 450 180 130 38 40 25 <51 Sandy silty mud 
137.80 640 210 150 23 65 35 < 51 Moderately sorted, medium to 

coarse sands 
142.73 400 120 120 17 55 30 <5 Sandy mud with granules and 

pebbles 
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Table 1 (continued). 

Ni Co Cd I 
I Mn Zn Pb Cu Sample Depth number I (m) i -------(p_p_m_) ------i Remarks 

134 147.69 l 770 93 30 18 
I 135 156. 22 I 

_ 136_ 164. 191 
Average I I 137 1166. 791 138 177. 60 

380 
390 
715 

70 
590 

130 
120 
249 

55 280 

45 26 
55 16 

133 27 
65 68 45 53 

30 
40 
30 
72 
15 65 

30 <5 Mud and fine sandy mud with granules, pebbles and cobbles 30 <5 Mud and fine sandy mud with granules, pebbles and cobbles 30 <5 Till 
36 <51 
25 < 5 I Granite 40 < 5 I Granite 

� 2 ;f-'- JJ /' ,f -::i 7 (Don Juan Pond, DVDP-13) 1Af4(7)5}tfi}tL'= 
Table 2. Minor element contents of DVDP-13 core. 

i I M Z Sample ; Depth I n n number' (m) 
1.00 
2.00 
3.00 6.30 7.10 
8.20 

770 
500 
960 570 
590 490 

100 
65 

120 91 130 

Pb Cu 
(ppm) 

Ni Co Cdl 
25 <5 \ 
20 <5 

Remarks 
Sorted, sub-rounded feldspathic sand Sorted, sub-rounded feldspathic sand Fine sand Medium sand Silt or fine sand Fine sand 

19 

201 
202 
203 204 205 206 207 10.60 1000 88 140 

20 
20 
20 20 
55 30 25 

28 
24 
32 39 44 32 46 

45 
30 
50 25 45 30 50 

30 <5 20 <5 20 <5 20 <5 25 <5 Silt with minor amounts of pebbles and sand 208 
209 

Average! 
210 211 212 

11.14 
11.95 

960 
770 

110 
100 

734 105 
12. 75 1000 120 36.03 1000 140 66. 14 ! 180 62 

-=f !!& 1G5J·J't n'-trr7* � m \, , t:... 

35 
50 
31 
45 35 20 

34 
68 
39 

65 
65 

30 <5 
30 <5 

45 24 <51 

Silt with minor amounts of pebbles and sand Clayey silt with very uncommon pebbles and sand 
60 125 30 < 5 Medium-grained diabase 69 95 35 < 5 Medium-grained diabase 10 10 10 < 5 Amphibolite gneiss 

5tffe�*v:t� 1 , � 2 0) c to I) --c:-. Lake Leon iJ, G 0)1Af4c-(:t, Mn : 380-1200 ppm (f 
jey 715 ppm), Zn : 76-3900 ppm (f� 249 ppm), Pb : 30-340 ppm (f� 133 ppm), Cu : 
16-57 ppm (f� 27 ppm), Ni: 30-130 ppm (.:ijZ.f$J 72 ppm), Co : 20-50 ppm (.:ijZ:l!;J 36 ppm), 
Cd: <5 ppm O)jj';tfr{wf�7T- L, Don Juan Pond 7J" G O)�f4c·v:t Mn: 490-1000 ppm (f� 
734 ppm), Zn: 65-140 ppm (f� 105 ppm), Pb: 20-55 ppm (f� 31 ppm), Cu: 24-68 
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Fig. 2. Vertical distribution of minor elements in DVDP-12 core (Taylor Valley). 

ppm (f:fey 39 ppm), Ni: 25-65 ppm (f:fey 45 ppm), Co: 20-30 ppm (f:fey 24 ppm), Cd: 
<5 ppm c f.t -0 -Ct,, Q. -r-1 "7 -'.fr c "3 -1 I-- '.fr �f:teyfrn[-C:·J::t®li"" Q c, Zn c Pb '/J� 2-4 ffi 

5--1 "3 -'.fr�:::.�<, Cu i -r-1 "3 -'.frt:::.� < f.t -0 -Ct,, Q. -t O){ffi, Mn, Ni, Co, Cd v:::. --:::>t,, 

-C �xffi�v:tdi- l:d'Lf.t t,, (� 1 , � 2). 
lJ(v:::., ::. :h G Q)ftl:5c*O)�iLI: c, �141*:l&fil:fi'= (:rtl!�b· GO)��) c 0)'*11*� J::t�� 



No. 78. 1983] 

(m) Sample 
0 number 

201 

202 

203 

5 

204 

205 

206 

10 

207 

208 

209 

2 1 0  
-t- +  
-t- +  

I1 
35 ++ H ,, , 

lt 
65 ++ 

f� 
"' 

100 

I 

Mn 
(ppm) 

200 eoo 1000 50 
I I 

• j 
I ' "I I 
,· 

; 

< ' .... .  
t: 
, :  

I 

I 

; 
I 

\ 

, 
'F;\ 

/ 
I 

/ 

Zn Pb 

(ppm) (ppm) 

100 200 10 20 50 100 

i illj  ! I 
I I 

I 
I I "I 

,. ' 
I 

' 
,. 
I 

I 

I 

I 

!, I ·-
' -. 
I / 

; I 

' / 
\ � 

l 

\ I 

\ I 

'. l 
I '• 

f 

\ I 

! 
I ' ' I 

:;:: � l 

I 
I 
I I 

,· ,. 
I I 

I I 

I I � -� 
I I 

I 

I I 

I 

Cu Ni Co 
(pp m )  (ppm) (ppm) 

10 20 50 100 10 20 50 100 10 20 50 ' I I I ' ' ' 'I I I I 1 l 1 1 · ·1 I i j I I 
i .,• ,. , 

I I ! . .  
\ ' ' ' ' 

I ,. 
I I I 

I I I 

I { I 

I I 

I 

! 
'. ' 

I I 

; ·, 
I \ I 

I 
I I 

'. I 
/ ' •, i 

' •  I 

i !'; 
I 

I : ,  
I ::s 0--. f I ''(' 

f 
I 

I .. ,,. ...·: / / ., 
; / / 

/ 
/ 

� 
/ I 

;� � 
I ,, I 

I / I 
/ / , .,. � �/ 

: ,  

: 

lg) 3 7 1 � :ti-V ;f - ') '/ -:f � 7 (Don Juan Pond, DVDP-13) tc::. �lt � �ltnx::B-v :mIEt:B-;fff 
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