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Tab. 1 Sampling stations and some environmental parameters in sediments

BT KEE (m) 0C(%) COL (%) | Si0(%) |EBEE (kg/m'y JiRBILE
M, 4769.5 0.33 3.56 48.95 1.1 Baxt
M, 4552.6 0.18 73.26 13.13 3.4 & HkE
M, 5912.2 0.51 20.13 42.93 12.0 KL+
M, 4680.2 0.09 70.60 14.27 22.0 4 EESKE
M, 5265.0 0.60 10.31 47.71 15.0 ek
M, 4928.0 0.31 41.24 31.97 12.8 SRR TR
M, 5201.4 0.42 33.07 39.28 10 & REIRTE

* kRS R R R FRBUK RS, AR B AR R TR AR SR UGS O T RE, Ek—3
Bifto
WiEE: 1986F 4 1H,
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Tab. 2 Comparson of element concentrations in sediment and pore water in different areas

g TRY(%) | oRoK*
BRRE | BeRbkiE
B Fe Mn Ca Mg Fe?t Mn?+ Ca?t Mgt
KL 3.30 0.088 2.91 1.62 41,3 55.3 375.0 | 1108.0 47 [81]
g 2,71 0.060 4.00 1.41 113.0 117.3 380.5 1135.0 479 **
BALES 4.62 | 0.023 | 2.89 | 1.21 19 [15]

AP S 4.06 | 0.072 | 4.15 | 1.19 | 253.7 | 182.7 | 358.0 | 953.6 38 [51]

AP EIER 5

(G i) | 458 | 0.550 | 14.35) 3.17 7 [6]
AP

(R B | 3-02 | 0.600 | 18.87 | 1.43 | 544.4 | 117.7 | 403.1 | 1169.3 7 AX

* Fe™, Mn* Wiy pg/kg; Ca*, Mg™ 3 pg/g,
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Fig. 1 Relationship between element concentration in sediment and abundance of nodules
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Fig. 2 Vertical distribution of elements in different types of sediment,
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1),2) EFBER, 1984, AFHELBEEBHFER S,
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EAEEX KLIEAmESE, AEHAZEZURBTONEREE, XZ2HT Mo FLb
Fe JE R ER W E MRS B pH, Eh JURAKE, FJUE Mot Xz, M EXI
RYhEPREERK, BERB T RS EELAER GK - MEkER R AME R ERE
FIES RER IR I AR R BR (1—2 mm / F4), SR THFEHH Mo HER.
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BRYh Ca 55 COI™ BRRAMIEMX (r = 0.967) KB, MARIX Ca EELL CaCO,
HEREE, RETEMAFEERTE. S TEERHA, £BELL Globororalia 1umida
(ERIESR), Pulleniatina obliglliloculata (Sl HR) R Sphacroidinella dehi-
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Tab. 3 Statistics of interrelation coefficient of elements in sediment

n=18 5+ Mn Fe ocC coxr $io, Ca Mg
K> 0.244 | —0.155 0.475 0.791] —0.552 0.603 —0.555 0.345
Mg 0.945 0.630 0.977 0.640 | —0.946 0.903 —0.958 1.000
Ca —0.891 [ —0.505( —0.963 [ —0.810 0.967 —0.940 1.000
$io, 0.893 0.420 0.917 0.852 | —0.992 1.000
cor —0.914 | —0.514 | —0.957 | —0.811 1.000
oc 0.664 0.047 0.661 1.000
Fe 0.872 0.640 1.000
Mn 0.530 1.000

* LR KENER, n =7, % n=18 if, R =0.468, a = 0.05; R==0.590, a=10.01; R=0.708,
. a=0.00i,
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BURIEBHERE, reE 255 ERBE L Bk EAEE R 2L 5 AV R, B IR
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Fig. 3 Verti cal distribution of element ratio in sediment and pore water of calcsiliceous ooze
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Fig. 5 Vertical distribution of element ratio in sediment and pore water of brown ooze (M)
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Fig. 6 Vertical distribution of OC, CO%", Si0, in sediment of brown ocoze (M)
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GEOCHEMISTRY OF Fe, Mn, Ca, Mg IN SEDIMENTS AND
INTERSTITIAL WATER OF THE FERROMANGANESE
NODULE ENRICHMENT AREA FROM
NORTH PACJFIC

Bao Gende
(The Second Instizuze of Oceanography, SOA, Hangzhou)

ABSTRACT

Geochemistry of Fe, Mn, Ca, Mg in sediments and interstitial water was described in detail
based on the data obtained during the first ferromanganese nodule survey in the North Pacific
region (167°00.06'—178°3.58° W, 6°57.16'—10°38.69" N).

The average contents of Fe, Mn, Ca, Mg in the surface sediments are 3.02%, 0.60%, 18.87%
and 1.43% respectively. Mn content is obviously higher than that in sediments of estuary and
continental shelf, but Fe content is similar to that in estuary. The average contents of Fe**,
Mn?t,Ca?*, Mg?* in interstitial water are 544.4 pg/kg, 117.7 pg/kg and 403.1 pg/g, 1169.3
ng/g respectively. Fe®* content is obviously higher than that in the estuary interstitial water and
continental shelf, bur Mn?* ,Ca?* ,Mg®" contents are similar to those in the continental shelf.

The vertical distribution of elements and their geochemical nature in the sediment and
the plaster stone (CaSOs-2H:0) in the sediment.

In calcsiliceous ooze region, Fe** and Mn®* in interstitial water came mainly from the
reduction of iron (Fe**) and manganese (Mn*t) in sediments through the docomposing reac-
tion of some organic carbon under the intermediating action of bacteria, Thus Fe** and Mn**
in 5—10 cm sediments are diffused toward the overlying water, resulting in the decrease of
their content.

The low Mg** content in surface (0—5 cm) interstitial water is due to, (1) the reduction
of organic carbon by the docomposing action of organic material in sediments, (2) replace-
ment of Fe?* by Mg?*, in the clay mineral, and the formation of dolomite (CaMg(COs)s) and
the plaster stone (CaSOs2H:0) in the sediment.

In the brown ooze zone, Fe, Mn in sediments and interstitial water decreased with the in-
«crease of sediment layer and Fe?*, Mn?t in interstitial water gathered from mainly the soaki-
ng action of high pressure sea water by the sedimentary environment which favoured the exist
of the organic material in sediments. Simultaneously, the vertical change of Mg/Ca (Mg?*/
Ca’) in sediments and interstitial water were not obvious, indicating that Mg, Ca in solu-
tion-soil phase has not been redistributed, and Fe?* Mn?", Mg*", Ca'* in interstitial water
has not diffused towards the overlying water and moved from surface towards the depth.

Fe, Mg in sediments of studing area came mainly from adsorption of clay mineral; Mn
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** in surface sediment of estuary and continental

in sediments came from the movement of Mn
shelf and the biochemical action and volcanism in oceanic environment; Ca came from the
biochemical deposits.

In the calcsiliceous ooze zone, owing to the action of organisms and low sedimentary rate
compared with that of the calcareous and brown ooze zone, the Mn?"/Fe*™ ratio in interstitial
water is higher and Mn/Fe ratio in sediments is smaller than that in the calcareous and brown
ooze zones, well in agreement with the higher abundance and faster growth rate of ferromanga-
nese nodule in calcsiliceous ooze zone, indicating further the sediment origin of some main

elements of ferromanganese nodule.



