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%1 BEREXFEEALPTEOTEEHSR(ER%)
HERXFFHM, EREHE (REBY ) AETEOEME (ECronan1976)
Table 1 Average contents of Fe, Mn ore deposits of global oceans (W% )
Average values of global oceans.
Average abundance of earth’S crust and the

enrichment rate of elements.

X P | B | mxan Dk [aun | wogow
. N

Na I 2.054 ' 1.88 ‘ — { — | 1.9409 ' 2.36 [ 0.822
Mg ‘ 1.710 ‘ e | — ‘ — i 18234 | 2.3 ] 0.782
Al ‘ 3.060 | 3.21 | 3.60 ‘ — ‘ 3.0981 I 8.23 } 0.376
Si ’ 8.320 ] 9.58 ] 11.40 ] — ) 8.624 l 28.15 ' 0.306
K J 0.753 l 0.567 | - l — l 0.6427 l 2.09 ] 0.307
Ca ' 1.960 ’ 2.96 1 3.16 ) — I 2.5348 l 4.15 } 0.610
Ti ‘ 0.674 l 0.421 { 0.629 ( 0.640 I 0.6424 ‘ 0.570 ‘ 1.13
v ] 0.053 ’ 0.053 f 0.044 ( 0.060 } 0.0558 ’ 0.0135 ’ 4.13
Cr ] 0.0013 ‘ 0.007 ‘ 0.0014 } — ‘ 0.0014 { 0.01 ’ 0.14
Mo ‘ 78 l 15.78 | 15.12 ‘ 11.69 [ 16.174 ‘ 0.095 ( 170.25
Fe [ 9% | 2078 | 13.30 [ 15.78 I 15.608 \ 5.63 j 2.77
Co ' 0.335 J 0.318 | 0.242 ‘ 0.240 b 0.2987 J 0.0025 ‘ 119.48
Ni l 0.634 [ 0.328 |  0.507 ) 0.450 ' 0. 4888 § 0.0075 l 65.17
Cu ( 0.392 { 0.116 ‘ 0.274 [ 0.210 ] 0.2561 [ 0.0055 ’ 46.56
Zn l 0.068 l 0.084 |  0.061 ( 0.060 \ 0.0710 | 0.007 } 10.14
Mo ‘ 0.044 - 0.049 ‘ 0.029 ‘ 0.040 ‘ 0.0412 [ 0.00015 ! 274.66
Ph ] 0.0846 Q 0.127 ) 0.070 ’ — ‘ 0.0867 \ 0.00125 ] 69.36

1) HH#ELRE (Goodell %1970)
2) BEY (Taylor1964)
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Table 2 Key chemical components determind by plasma

emmission spectroscopy

S~k m s
L 5i0: | Al:O3 | Fe;03 | CaO | MgO | MaO | TiO: | K:O | Na:O | P:0s

5 N
GHE & 6.15 2.32 ‘ 68.50 | 0.61 0.37 0.62 0.11 0.38 0.08 2.64
Fm#WHAEL 42.60 15.23[ 5.70 l 5.47 2.47 0.12 1.90 2.72 0.42 0.41
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FI FhsEEEPNETENS RSN RS OERE (ppm)
Table 3 Contents of trace elements of Fe-Mnnodule of

Luojia Lake and their abundance in the earth’s crust

12 R 4
m Cr Co Ni Cu Zn v Mo
H
B ’ 95,04 28.76 0.26 14.08 103 309 8.35
i 55 55 2 R B 4 333 100 180 100 40 160 - x
F4 FHHHKSAEXEBKSBTESRIIEE (ES/A)
Table 4 Correlation of contents of some elements in the
water of Luojia Lake and that of Pacific
Cu Zn Mn Mo
2 im K 0.013 0.008 0.023 0.001
RFHERK 0.002 0.005 0.002 0.01
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FORMATION OF Fe-Mn—-NODULE IN LUOQJIO LAKE
Zhang Liren ( 3 {=) Sun Shuncai ( FhEH )

( Nanjing Institute of Geography, Academia Sinica)

Abstract

Being situated in eastern part of Southwest Plateau, Luojia Lake is the
second deepest lake formed by graben in China, It covers 211 km? in area, and the
meximum depth resches 155m with 89m as its mean, The altitude of the lake surface
is 1721m above sea level ,

Gravity-sampling driller was used as an instrument to collect samples in 1979,
and we found lots of Fe-Mn-nodules in the south of the lake, near east of [solate-
island with an area of 3-4km? and the depth of 60-70m,

The grain of the nodule is gray-black or black beanshaped, less rounded,smooth
on the surface and with luster of glass, The grain is generally 0.3 x 0.25 x 0.2 cm
is size, the maximum is 1.1 X 1.9 X 0.5 cm and the minimum is abont 0.1 cm,
With less hardness each nodule can be broken with finger-nail, The nodule becomes
harder after being dried.The type of fracture of the lusterless nodule is uneven and
shows brown-yellow colour, We have found that it is a small spherical aggregate
without condensation under electromicroscope and the mnodules are arranged like
grapes,

The laver of Fe-Mn-nodule is buried 15-20 ¢m beneath the bottom of the lake
and mixed with brown clay,

The chemical analysis of the nodule by the methods of differential thermal and
energy spectrum and plasma emmission spectroscopy give: Fe,O,, 68.5%, and MnO,
only 0.62%, In fact, the content of nodule is dominantly iron so the nodule can be
called Fe-nodule, The content of trace element such as Cr, Co, Ni, and Cu are less
than the average abundance of the earth, The contents of Zn, V and Mo are lower
several times than those of the earth, They are greatly lower than the Mn-nodule
contents of sea bottom,

Studying the formation mechanism of the nodule and its process we have separated
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and measured the soluble part of iron and insoluable part of nodule by the method of
mixed solution of hydroxylamine hydrochloide (NH,OH+HCl)with ethanoic acid, and
got the constituents, The result shows that the detrital group (insoluble ) makes
99.2%, and the authigenic group (soluble)0.8%.According to the measurement result
we have deduced that the form of Fe-Mn-nodule of the Luojia Lake derives chiefly
from the terrigenous granule (insolule iron) whieh transforms into nodule during

the slow sinking in water, It does not belong to the chemical precipitation,
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