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KODOS-89 area, the northwestern part of Clarion-Clipperton fracture zones in the Northeast Pacific.
was surveyed in order to study the occurrence and distribution of manganese nodules. Variations
in the nodule characteristics are related mainly to seafloor topography. Nodules from abyssal plain
have high Mn/Fe ratio and high Mn, Cu, Ni and Zn concentrations. whereas those from scamount
are characterized by low Mn/Fe ratio and high Fe and Co concentrations. These compositional
characteristics are atiributed 10 oxic diagenesis and hydrogenesis, respectively. Nodules of the early
diagenetic origin tend to accrete crystalline Mn-oxides uniformly within the topmost sediment layers
and maintin a regular spheroidal. ellipsoidal to discoidal shape with rough surface textures. On
the other hand, those of hydrogenetic ongin are characterized by polynucleation, irregualr shape.
and smooth surface textures. Nodule abundance is high(ave, 134 kg/m?) in seamount area, resulting
trom ample supply of nucleating materials by auto-fragmentation of older nodules. Nodule abundance
in ahyssal plain is relatively low(avg. 39 kg m?) and tends 1o increase southward. This phenomenon
results from facilitation of tking seed materials from adjacent seamounts and enhancement of the
carhy disgenesis by suflicent supply of organic materials. Nodule abundance is considered to be
controlled primarly by sceding effects and secondly by supplies of organic materials.
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Fig. 1. Bathymetry and sample locations in KODOS-89
area.
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51,300 km? @2l B ATFAHO" 20-12° 00
N, 151°-153° W)& 3tsjo] B Lol HHx #
Hoy Zelele-FHE #Fd AT A8t
9101, KODOS (Korea Deep Ocean Study)-89
Aoz oislckFig ). Fekde-2edE A
oo s 4B, 4A¥, 7, uF 5 olv o
Uzt aEesrs gusie wida g
Zuj5l3 Qe XYoo ¥¥UsE Ho 38 kg/m’
(7 10 kg/mHold, & FEMA+ 72+ ZLE)
grape 25 %ol @¥tMero, 1965).
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1979)°] oJ3td, & dyA o] &3 FapE|2-Fe]
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al., 1971 ; Mantyla, 1975 ; Volat et al,1980). Deep
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23 A=s5 2AE(Hayes, 1979 : Gardner et al,
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(e FAT A, 1990) SFAY Az HHEL
F 02 mm/HFLR o) o FZoA 10 ecm
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core, free-fall grab ¥ dredge AN&sFH7E o|&
o] WA E e, 40 AHAME
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anE 28 g FeEAe 9 A¥H(bulk analy-
sis) AlEE Fulsged, 36 /e NleR Hd
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“ter 3 Ni,

BeRrMe X A3 HEAMI|(X-ray diffractorme-
ter, Model Philips PW 1710)& oj&dte] &4}
Ak ojm ALgE Bz, Target ; Cu K, Fil-
speed ; 2°(28/min), Chart
speed ; 1 cm/min, Power : 30 kV, 256 mA °|d}.
X-A838E4A 23A39 Arle +493E89] F#
ZFl AQs gEsng 7t FEO 54 Az
Ha](d-spacing value)ollA o] SHFA FolE v
stz FEUFE FEG & Ik 8 d7dAME
Hein et al.(1985)0] A|A)3t Wi ule} 2} FE 9
A gINE FaIch FAEARel= v E
FEo] A2F FTHH U, FAEEEY AREE
v} YFciBurns and Burns, 1977). weld 2 <
FollA BEMF Fgo| FTFe Hoffukel ohla,
@2 Z2AFE FERolMY JuigEgets onishe
Reloh

HRMe EAHH FUAEE 10T M 24
A B AAZRAZ oY, AT WM WA
1% sl HEE vlo|A ¥ HF, HNO;
HCle #tz 5 mi® H7bsled 170C ol3le] 2%
oA ¥kg-A|Z ) whg-o] ¥ AlE+ 0.1 N HNO; 2
087 £2AA A% ¥ EEAAEEEA
(Atomic Absorption Spectrophotometer, Model IL
251)& o] &3l F433HMn, Fe, Cu, Ni, Co, Zn)
& B A3} (Flanagan and Gottfried, 1980 : Yama-
shige et al, 1989). %3rtaje] ¥AMA o3y 2
ZAME(USGS) 5 93y AlE P-1& B4
A3l ztge] FE=E AFAS
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3o ANeAd 2 SHAYE AREG AR 9
3hd 2 A7 de] wrtdde BaEEA AW
o £¥5o] glon Ao glRio] shWe) HAE
FZ10 cm o)l &g dFAGdME=
HAEY 32 cm A=A 28HA AEHI|E A
gk, 1 olAtel ZHoldlMe EAHA gerh ¥E
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E,Dr (5.8kg/sm’)

Abyssal plain (st.21 )

P,is,t (20.0kg/m?)

Seamount (st.18)

Fig 2. Photographs showing occurrence of manganese nodules in KODOS-89 area. a: Top of box core (20X30 cm).
b: Nodules from box core (grid scale: 2 cm). abbreviation: E: ellipsoidal, D: discoidal. P= polynodule. 1=irregu-
lar, r=r-type, s=s-type, t=t-type.
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Bol A% Rago] ok ol B3, HA4E 9y 9 R“\";Zﬁ’ﬁ% %é Zhe oyt SAsA,
Ao AEEHE WiaHe Be FEo] sF AHAE wet EFAHQY 4 9 HAHFRZ o] ¢
w&50] 9z, EWel HAZ A9 £ UA galciTable 1, Fig. 4,5). slAHY Ageides &
dE BAL B2k ey AL A dRgke Aol =77 &AL Be 78 £ g7, & 49T
AR @ B9 Alole FolA HEHe dAe B3 = ANtge e e 9art %ol
HAABA G Aol 2 5L vepdd & AEso, ERz3 542 r-go] AwHcth 3
A Ade A7) F Ade] B0l 2F vehdt AR Ao e iy @ BatA o] AujA o]

Wrrdbel WETEE Ged WM o 2R 3 s¥ EE cde] $ASAD AR A 2
o] g FAog Hugt MEFo] FHIYLE 2op] rlole] F Aoz HAHY AN 2L
1 cm W9lel FAZ waso] ltkFig 3). &3¢ 24e etk A% AGe F A FUH
fNgAgE 7)Ee druiyc] AujHoln, Ao B2 Jehdch md guzxx SA4L AEAA¢
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Fig. 3. Photographs showing the internal texture of manganese nodules in KODOS-89 area. a: r-type, b: s-type ¢
t-type. Scale bar: 1 cm.
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Fig. 5. Frequency distribution of the surface texture of
manganese nodules in KODOS-89 area.
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7} A (Table 1). 53], AL AFeilMje] ¥
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%P 2 9 %) FHE lou, FPUEHE
AR A gL ol FEo| BFAR NEES
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Mn/Fe ratios of manganese nodules in KODOS-
89 area.
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Fig. 9. Relationship between todorokite/vernadite ratio and metal content of manganese nodules in KODOS-89 area.
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