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Fig. 1 Location of the Studied Area.
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‘Tab. 1 Parameters of sedimentary environment

in sampling region

Eh

sy | BB | wmmam | oH | ohy |Fer/Fe
1 | 5383 pBERs+ 7.46 | +502 - 147
2 | 4553 [Si-CaREkjE| 7.54 | +498
3 | 5479 DRfEss+
6 | 5189 [Si-Ca H#iE
6 | 5915 |gakt 7.65 | +503 224
7 | 4680 [Si-CajR#kyg| 7.61 | +457
8 5265 [BRAKT 7.61 | +491 29
10 | 5227 [Si-CaR#iB
11 | 4928 (Si-Caffiky| 7.59 | +4s7
13 | 5498 PEeERsL
15 | 5431 st
17 | 4471 |Ca BiBE
19 | 4867 |Si-Capmikig| 7.56 | +476
20 | 4874 BEK 7,22 | 501 68
21 | 5390 PBEsEL 7.18 | 524 377
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Tab. 2 Comparison of contents of major elements in

manganese nodes(% )
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Tab. 3 Relations of major elements with environmental pH,

Eh and water depth(r)
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Tab: 4 Correlaticn matrix of major elements
in manganese ncdes (n= 16)

TE Mn Fe Ti Ca Mg | Al| Si|Na
Man 1.00
Fe [—0.47] 1.00
Ti |—0.33] 0.95] 1.00
Ca 0.88/—0,65—0.45 1.00
Mg 0.63|—0.90|—0.84 0.74] 1.00
Al |—0.60/—0.38/—0.51|—0.39 0.101.00
Si  [~0.73]—0.15/—0.29|—0.531—0.15/0.94]1.00
Na  |—0.43|—0.38/—0.46{—0.24] 0.07]0.85(0.87{1.00-
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Fig. 2 Association hierarchy of major elements in

manganese nodes
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" Tab. 5 Contents of major elements in different types
and positions of manganese nodes
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Tab. 6 Geochemical distribution of major elements(% )
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A/B| A/c |cyB
- Mn 15.80 | 0.20 0.346 | 4.0X10"7| 0.15 4.6X10-%] 0,10 0.67 | 7.90 |46.00 1.70
Fe 11.20 | 6.50 2,880 | 3.4%X10-¢| 8.70 2.20 0.90 6,50 | 1.70 | 3.90 0.44
Si 8.31 (26.00 16,100 [0.29X10-2123.00 33,00 3.20 25.00 | 0.32 ] 0.52 0.62
Al 3.35 | 8.10 5.110 | 1.0X10°%] 7.80 7.70 2,00 8.40 } 0.41 ] 0.66 0.63
‘Mg 1.50 | 3.10 1.430 | 1.29 4.60 5.50 0.40 2,10 | 0.48 1 1.10 0.46
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Na 1.49 | 2.20 2.620 | 10.8 1.80 2.20 2.00 4.00 | 0.68 ) 0.57 1.20
Mn/Fe 1.41 | 3.0%X1073] 0,120 [ 1.2X10-*} 1.7X10"%] 2,010~} 0.11 0.10
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Abstract

The contents of major elements, which are more than one percent, such as Mn, Fe, Si,
Al, Ti, Mg, Ca and Na in manganese nodules in the northern part of the Central Pacific
Ocean were determined as shown in this paper. These elements can be classfied according
to cluster analysis into three groups, namely manganese group (Mn, Mg, Ca), iron 'group
(Fe, Ti), and silicon group (Si, Al, Na). The contents of two elements in same group
vary in positive correlation, and in different group in negative correlation. Then study
indicates that the content distributions of elements are related to main minerals composing
the nodules, and then to intergrowth elements and clay minerals incorporated into nodules
as well as other detrital minerals.

This paper deals not only with the relations among theses elements, but also with the
parameters of sedimental environment. The results show that the nodules are rich in Mn
and poor in Ca, but the sediments are rich in Ca and poor in Ti, Ca in sediments -is conce-
rned in marine organisms; and that the ratio of Mg exchange between nodules and sediments
is about 1:1, an important influence on the formation of nodules results from the depth of
seawater and the values of pH and Eh in the nodule region.



