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Fig.1  Cluster analysis of the polymetallic nodules

171



172

a¥2
S . asl .Ali}n
0 -
o} Mg0
s, -
CaD" 02}
.Co uuoﬂ_ﬂ
oL T
w [ Ba
. Mo o

g
gtﬁFSEméEtfﬁ

2

Fig.2  Diagrams of varimax principal of factor analysis
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trend surface analysis
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1
Table 1 Abundance grade and resource amounts of polymetallic
nodules according to the neural network analysis
/% /% 10°%t
/kgm™ | Mn Cu | Co | Ni
0°~1° 9.22 26.62 1.04 | 0.21 | 1.14 | 5645.01 1522.37| 61.88 11.07 64.08
1°~2° 9.36 26.16 0.96 | 0.23 | 1.18 | 6325.32 1684.27| 66.41 13.48 76.12
2°~3° 9.79 25.59 0.91]0.24 | 1.15| 3248.58 839.73 | 32.72 7.73 39.06
3%~ 4° 9.11 24.99 0.77 1 0.26 | 1.05 | 1658.94  415.26 | 13.83 4.25 17.65
4°~5° 9.75 24.71 0.62 | 0.27 | 1.04 | 1463.51 362.25 9.31 3.86 15.47
5°~6° 9.37 2491 0.55]0.27 [ 1.11 | 1066.83 265.29 | 6.10 2.83 11.81
6°~7° 8.51 24.89 0.54] 0.27 | 1.15 711.76 178.44 | 4.09 1.93 8.25
7°~8° 9.35 24.79 0.80| 0.21 | 1.29 173.53 42.97 1.50 0.37 2.17
8°~9° 6.49 24.98 0.65]0.21 | 1.36 92.34 22.38 0.75 0.19 1.19
9° ~ 10° 7.81 22.83 0.77 ] 0.22| 1.35 80.81 19.01 0.58 0.18 1.07
0°~ 10° 9.33 25.86 0.90 | 0.23 | 1.41 | 20466.59 5351.98| 197.15 | 45.89  236.85
0°~5° 9.40 25.99 0.94 | 0.23 | 1.14 | 18341.36 4823.88| 184.14 | 40.39 212.37
59~ 10° 8.83 24.80 0.58 | 0.26 | 1.15 | 2125.24 528.09 | 13.01 5.50 24.48
0°~5° / 5~10° 1.06 1.05 1.62]0.88 | 0.99 8.63 9.13 14.15 7.34 8.67
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Theory and Method of Polymetallic Nodule Resources Evaluation
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Abstract

The polymetallic nodule deposit is a kind of submarine mineral resources. Except for its two dimension distribution be-
ing covered by the thick overlying waters basic theory and method of submarine mineral resources evaluation as well as its
procedure of exploration and exploitation are similar to those of the land mineral resources. However it should be thought to
select mathematical function and to construct theoretical model based on plymetallic nodule deposit.

The foundational theory and method of polymetallic nodule resources evaluation has been briefly introduced. The prin-
ciple and the advantage of the resources evaluation methods such as multivariate statistical method including cluster analy-
sis factor analysis and trend surface analysis  geostatistics Kriging and neural network analysis back-propogation
method  are respectively described in detail. The application examples and calculation results are given out in the forms of
tables or figures according to the theory and method. The software of Evaluation System of Polymetallic Nodule Resources”
has been developed by authors for realizing the computerized mobile analysis of cutoff indexes grade and abundance -re-
source amounts — deposit area and its program structure is shown in the paper.

Key words Pacific polymetallic nodules resources evaluation theory and methodP





