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IRON AND MANGANESE CONTENTS IN PARTICULATE MATTER
IN SURFACE WATER COLLECTED IN THE 8TH JAPANESE
ANTARCTIC RESEARCH EXPEDITION 1966-1967

Kiyoshi KANESHIMA* and Mineko YONAHARA **

Abstract

The contents of iron and manganese in
particulate matter separated with millipore
filter from surface waters sampled in 1966-1967
during the cruise of research vessel Fujr to
Antarctica have been analyzed.

Iron was determined by absorption spectro-
photometric measurement of the complexes
formed in the presence of bathophenanthroline.
Oxidation of leucomalachite green with period-
ate in the presence of manganese has been
used for the quantification of submicrogram
amounts of manganese.

The results indicated that the horizontal
distribution of iron and manganese contents
was low in the western Pacific and in the
northern part of the Indian Ocean, and high
in the southern part of the Indian Ocean and

in the Antarctic Ocean.

The concentration of iron in particulate
matter from surface water of all oceans and seas
ranged from 0.003 to 0.140 pg-at// with an
average value of 0.038 pg-at/l, and concentra-
tion of manganese ranged from 0.0005 to
0.0098 pg-at/l with an average value of 0.0031
ung-at/l.

A positive correlation was ascertained be-
tween the amount of iron and that of manganese
contained in the particulate matter. Since the
horizontal distribution of chlorophyll-a general-
ly agreed with the distribution of iron and
manganese in the particulate matter collected
in these oceans, and since the iron contents
increased almost linearly with an increase in the
manganese contents in the plankton, it is sug-
gested that contents of iron and manganese
in the parcitulate matter are affected by the

plankton.
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Fig. 1. Sampling stations in western Souih Pacific Ocean and Indian Ocean.
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Fig. 2. Sampling stations in Indian Ocean and Antarctic Ocean.
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Table 1. Concentration of Fe and Mn in particulate matters collected in the 8th JARE 1966-1967.
Values given in pg-atfl.
D Time ( Position ‘; Sample F M Fe R Pl
ate LMT o — | No. e Mn ﬁn emarks
|
1966 Dec. 7 | 0900 | 9—26.0N | 127—40.0 E \ 1 0.059 | 0.0050 | 11.8 | Surface water ﬁ
9 10900 | 1--19.5 120—16.2 | 2 0.056 | 0.0048 | 11.7 | Surface water I
11 10900 | 7—57.4S | 116—07.6 3 0.051 | 0.0035 | 14.2 | Surface water \{?
13 | 0900 | 17—40.0 113—59.0 4 0.050 | 0.0027 | 18.5 | Surface water 1
15| 0900 | 27—54. 5 113—02. 4 | 5 0.047 | 0.0015 | 31.3 | Surface water Z
23 | 1500 | 35—15.0 111--35.0 6 0. 044 | 0.0019 | 23.1 | Surface water |
24 | 1500 | 39—12.8 108—40. 0 7 0.030 | 0.0028 | 32.1 | Surface water "/7
25 | 0800 | 41—51. 4 106—46. 1 8 0.030 | 0.0090 | 8.9 | Surface water |
26 | 1400 | 45—33.0 103—51.9 9 0.098 | 0.0028 | 35.0 | Surface water 1%/
27 | 0800 | 48—24.2 101—36. 3 10 0.045 | 0.0015 | 30.0 | Surface water |
28 i 1500 | 51—25.0 99—21.9 11 0.0t6 | 0.0043 | 10.7 | Surface water 2]
29 | 1330 | 55—19. 4 98—49. 8 12 0.033 | 0.0013 | 25.4 | Surface water
30 | 1300 | 59—22.9 98—33.0 13 0.063 | 0.0044 | 14.1 | Surface water i
31 | 0800 | 61—52. 2 92—12. 1 14 0.050 | 0.0045 | 13.3 | Surface water
1967 Jan. 1 | 0800 | 62—10.7 83—04.0 15 0.048 | 0.0031 | 15.5 | Surface water b
2 | 0800 | 63—05.0 72—22. 4 16 0.032 | 0.0021 | 15.2 | Surface water |
3 | 0800 | 64—01.0 60—40. 0 17 0.048 | 0.0025 | 19.2 | Surface water T
4 | 0800 | 65—18.7 50—04. 7 18 0.032 | 0.0039 | 8.2 | Surface water
51 0800 | 66—21.9 46—10.0 19 0.032 | 0.0036 | 17.2 | Surface water
6 | 0900 | 67—26. 2 43—47.0 20—1 | 0.075 | 0.0065 | 11.5 | Surface water
6| 1010 | 67—26.2 43—47.0 20-—2 | 0.140 | 0.0076 | 18.4 | 50m
6 | 1020 | 67—26.2 43—47.0 20—3 | 0.041 | 0.0026 | 15.8 | 100m
12 ] 1720 | 68—43. 4 38—45.9 21 0.072 | 0.0046 | 15.6 | Surface water 7
Feb. 11 | 1030 | 68—16.6 30—20.0 22 0.059 | 0.0032 | 18.4 | Surface water
12 | 1730 | 68—02.2 41—12.1 23 0.030 | 0.0035 | 22.9 | Surface water
13 | 1400 | 67—59.0 40—44.9 24 0.042 | 0.0026 | 16.1 | Surface water ;
14 | 1100 | 67—38.9 40—21.0 25 0.034 | 0.0028 | 12.1 | Surface water 15
15 | 1800 | 67—44.2 29—33.0 26 0.037 | 0.0020 | 18.5 | Surface water
16 | 1100 | 68—02. 7 24-39.5 27—1 | 0.031 | 0.0023 | 13.5 | Surface water
16 | 1100 | 68—02.7 24—39.5 27—2 | 0.034 | 0.0020 | 17.0 | 100m &
17 | 0900 | 68—42. 2 15—00. 0 28—1 | 0.027 | 0.0018 | 15.0 | Surface water
17 | 1000 | 68—41.7 14—58.9 28—2 0.018 | 0.0014 | 12.9 | 100m
20 | 1500 | 69—08. 2 2—16.0W | 29 0.028 | 0.0017 | 16.5 | Surface water
23 | 0800 | 68—05.9 3—12.8 30—1 | 0.039 | 0.0049 | 14.1 | Surface water
23 | 0800 | 68—05.9 3—12.8 30—2{ 0.016 | 0.0005 | 32.0 | 500m
24 1 0700 | 64—05.3 3—04.0 31 0.055 | 0.0021 | 26.2 | Surface water !
25 | 0700 | 59—36. 1 2—50. 5 32 0.034 | 0.0016 | 21.3 | Surface water 1
26 | 1930 | 55—56. 3 0—32.0E | 33—1 | 0.022 | 0.0022 | 10.0 | Surface water
26 | 1930 | 55—56.3 0—32.0 33—2 | 0.052 | 0.0034 | 18.2 | 75m
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Date g&nf [ - PO‘SIUOH \ S?\r%ple : Fe I[ Mn ‘ Fﬁ’ Remarks
§ Lat. | Long. ; D : Mn |
1967 Feb. 26 | 2300 | 55-53.5 |  0--34.0 333 | 0.023 | 0.0015 | 15.3 | 500m o
28 1 0800 | 55--05.3 | 2-34.2W | 34 0.022 | 0.0020 | 11.0 | Surface water
Mar. 2 | 0800 | 52—02.9 ’ 0—00. 0 35 0.021 { 0.0027 ; 7.8 ; Surface water i
211900 |50 -14.2 | 1-42.2E ' 36—1 | 0.020 0.0017 ' 11.8 | Surface water %
21900 | 50—14.2 | 1-42.2 | 362 | 0.014 0.0012 | 11.7 | 500m T
3 | 1000 | 48—-20.9 ' 3050 | 37 0.011 ; 0.0018 | 6.1 | Surface water |
4 11800 | 43—36.8 | 7—25.2 38 0.030 | 0. 0041 % 7.3 | Surface water /]]‘
5| 1800 | 40--05.0 | 11—-38.0 39—1 | 0.105 | 0.0076 C 13.8 ! Surface water 7°
5 | 2200 | 39--59.8 \ 11--43.9 39—2 | 0.040  0.0039 | 10.3 | 500m g
6| 1600 | 37--02.8 | 14—29.5 40—1 | 0.042 | 0.0039 | 10.8 | Surface water -
6 1600 37028 | 14—29.5 | 402 } 0.021 10,0022 | 9.5 | 500m £3
15 1800 | 3+-37.6 | 24 0L7 | 41 | 0.017 E 0.0035 | 4.9 ' Surface water |
16 | 1800 | 33-—11.5 w‘ 28—41.6 i 42 i 0. 003 0. 0017 5 3.9 ‘ Surface water
17 | 0300 | 31--54.5 5 31-19.6 ! 43 ‘ 00.8 % 0.0020 | 9.0 | Surface water
18 0800 | 30—03.2 | 36—23.6 | 44 | 0.003 0 0017 | 5.3 | Surfaccwater
19 | 0800 | 27—-38.2 | 41--33.0 ’ 45 | 0.00) ! 0.0028 , 3.2 | Surlace water
20 0300 | 25-33.5 | 46-32.0 | 46 0.019 | 0.0050 | 9.5 | Surface water
21 { 0200 | 23—-12.0 “ 51--33.1 “ 47 0.007 i 0. 0012 “ 5.8 | Surface water ¢
22 0800 | 21—18.0 % 56—22.0 ! 48 0.018 | 0.0005 | 36.0 | Surface water
23 | 0800 | 18--12.0 ‘ €0---37.9 ! 49 ‘\ 0 011 l 0.0019 ; 5.8 | Surface water y
24 | 0800 | 14—53.5 i 64—34. 2 l 50 . 0.003 | 0.0011 1 7.3 @ Surface water
25 | 0800 | 11- 36.5 1 68—11.6 ‘ 51 0. 003 ; 0.0010 | 3.0 | Surface water
26 | 0800 | 8-26.8 @ 71—56.0 | 52 0.0i7 | 0.0014 | 12.1 | Surface water k
270300 4 00.0 | 74—47.6 i 53 0.011 | 00019 | 5.8 | Surface water
28 03005 0—41.ON | 76-3L.0 | 5¢ 0020 O 0033} 6.1 | Surface water {f-
29 | 0500 | 5—05.8 ' 79--02.3 55 | 0.0220.0036 | 6.1 | Surface water
Apr. 40300 | 5-56.8 | 82-43.2 | 56 0.023 | 0 00%4 j 5.2 | Suiface water
50800 | 6—03.5 | 87-343 | 57 | 0.019 0.0035| 54 Surface water
60800 6140 | 92—49.1 | 58 | 0.021 0.0034 | 6.2 Surfacewater
7 1 0300 J 5--38.5 K 97—22. 1 j 59 “‘ 0. 030 : 0.0042 | 7.1 l Surface water
8 | 0300 | 2—27.4 | 101—34.4 | 60 ‘ 0.027 1 0.0038 | 2.8 | Surface water |
9 | 0300 2—0+5 | 105—58.0 61 l 0.054 : 0.0055 9.8 | Surfacc water |
10 0300 | 3—41.1 | 110—47.4 | 62 \ 0.021 | 0.00% 4.8 | Surfacc water o
110300 | 6—21.8 | 114—57.4 63 0.052 | 0.0040 | 13.0 | Surface water
12 { 0300 | 10—17.3 5 117—48.0 | 64 0.008 ¢ 0.0010 | 8.0 | Surface water 5]
13| 0800 | 15-16.1 | 119453 | 65 | 0.015 00017 | 8.8 | Surface water A
140800 | 19—57.4 | 121—38.9 66 | 0.013 0.0010  13.0 | Surfacewater g,
15 | 0300  24--04. 0 ! 125--57. 0 67 | 0.010 0.0003 | 12.5 ' Surfacewater
16 | 0300 | 28—12.5 | 2 | 68 | 0.0180.0015 | 12.0 | Surface water I
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