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BEBERSNBARENXE

FHE X & wEY

EITKEBHER)

BE FZXURT SEHAKXKEEHIRAAREZBEAFERMNEKERREF AT EMNBOERE
B TRTARFENEEENERIBZEAMNXER, UREERSHER. Mn/ Fe LR,
FETHRZBRKTBITAEKERNSR XA, AEREERTREBLFEHR. EREELIH
HIMAERR, NETRSBERIERMTH HKE.

FHIEA HEE VPR AR AKEX

F—EEBT FHE B 29% HIUR4E BERALE

MIVBEREEIKESLRGEAFARGEEBRANER. BFERNEAREEAK
BERSERAEFEEE, flI, Huh # Ku (1984) ®EIL K FHE =1 MANOP (“4&%
Bithl”) EE&EEKERSFIN R X8 (O L3FH): 1-2mm / 10%r; S K (B
JEFE): 3-8mm/ 10%r; H X3 (CEEZEIRIE): 20-50mm / 10%r. AR HALFH
BHERSEKBRNTARERRENBRR? RAFEEX M RIEAN T AT EARE
SRR RN AR MAERERNBHER, ABER FHITREEMERIE, ME
ST HEAFBREEEE, LURBIEREHEE T RMENREEN =R, W A —
ENTRFEX.

—. EHEBRY. HERNELRESTRIMNER R

HTHEITREENBEESRESEKERNW LR, EEWET 36 HAFSLEEERS
BRSBMERERNEE MEEEFRAHARPESHN 2HEE, ETXHEREHZ
. SER.

F, =p+[Mn].S

F_=p-[Fe]-S }
R Fypp M Fe, AR FEEHAEE. SER (mg/cm’- 10%r); [Mn][Fel MR H M
. BEE (wt%); SHEEHBAKER (mm/ 10%r); p VELEETHEE
(1.96g / cm?). '

HE1ATUEER, SAEREEARIHBNSE: —RAFARTHEELR, WE:
11.3-44.9%; &: 0.724-20.5%; &/ & H{A: 0.8-62. MAMESEW KA, LKSBNEKE
i “RAEKERTAKR, SHAEKRERNTEER 0.8-200mm / 10%r. —MEFE, HKFE
FRE, GEEE SSEK HE/&UEKX. HEBOE IHENESEERERE
B, REHA¥ERMERERTUBR, BHEERTHARK (10-10"mg/ cm? « 10%yr ¥
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%x1. E£2 Mo, FeSR (wt%) 58RF (mg/cm®- 10%r) LIBAKEES (mm/ 10%r)
Table 1 The contents (wt.%) and fluxes (mg/cm 10 yr) of Mn
and Fe and growth rates (mm / 10yr) of manganese modules

- .= Mn (%) Fe (%) Mn/Fe Fua Fp, Sm S. S, S,
K (1985)
M6A-T 17.9 15.5 1.16 53.6 46.5 1.5 2.0 1.4° 1.7
MI10A-T 26.0 19.4 1.34 228.8 170.5 4.4 1.8 1.1 1.6
M20A-T 16.1 18.2 0.88 579 65.8 1.8 1.3 1.3 1.2
M21A-T 16.5 19.1 0.86 264 30.5 0.8 1.1 1.0 1.2
M21A-B 16.2 16.3 1.00 74.7 75.1 23 1.7 2.6 1.4
T (1986)
M7B-T 13.7 13.1 1.05 41.1 39.3 1.5 2.1 1.6 1.7
MI10B-T 15.5 15.5 1.00 93.1 93.1 3.0 1.7 2.7 1.5
MI10B-B 134 14.4 0.93 48.2 51.8 18 1.7 2.1 14
MI15B-T 18.3 9.3 1.94 148.2 76.3 4.1 4.6 42 4.0
MI15B-B 11.3 10.0 1.13 475 420 2.1 2.9 2.4 23
M20B-T 16.2 13.9 1.17 324 27.2 1.0 2.0 17 1.9
M20B-B 16.4 13.4 1.24 39.4 322 1.2 2.4 1.8 20
Krishnaswami and Lal (1972)
TF-21 18.6 20.0 0.93 37.2 40.0 1.0 1.2 1.4 1.2
2P-50 18.0 20.5 0.88 36.0 41.0 1.0 1.1 1.1 1.2
2P-52 278 49 5.67 425.3 75.0 7.3 14.6 18.4 19.0
Dodo—-9D 398 20.4 1.95 167.2 85.7 2.1 2.1 1.5 19
6A 254 94 2.75 2116 77.1 4.1 5.6 54 5.1
Zetes—30 26.5 17.4 1.52 106.0 69.6 20 2.1 1.5 1.8
Pacific av. 25 14 1.79 150.0 84.0 3 30 24 2.5
Somanajuluetal. (1971)
Wahine 24F-8
249 7.31 3.40 492.8 144.7 9.9 8.0 8.4 1.9
256 6.20 4.14 5126 124.0 10.0 10.3 11.6 11.1
26.7 6.57 4.09 588.1 144.5 11.0 9.7 10.9 10.3
Heye and Marchin (1977)
KUC-54 18.0 1.73 10.40 1501.2 144.3 41.7 499 37.1 96.7
KUC-54 (2) 222 6.0 3.70 399.6 108.0 8-10 10.0 11.0 103
KUC-77 18.8 8.9 2.11 150-263 71-125 4-7 51 4.7 4.0
KUC-144 245 5.7 4.30 490588 114—-137 102 11.2 13.0 12.5
KUC-155 23.6 548 431 259.6 97.9 5.5 11.6 13.6 13.0
Reyssei i’ (1582)
278DK 43.0 0.78 55.1 14448 262.1 168 176.9 173.7 11313
Vulcan—-I-37BC (Finney etal. (1984))
T (1) 449 0.724 62.0 17960 289.6 200 199.3 194.6 1371.0
B (2) 42.5 1.66 25.6 4250 166.0 50 67.7 543 2472
T 36.7 305 12.0 4037 335.5 55 3g0.0 50.0 63.8
7601-20~2 (Moorectal. (1981))
T 27.8 531 5.27 911.5 173.1 16.3 13.2 16.3 16.2
B 22.1 9.25 2.39 222.5 93.1 503 53 5.0 4.6
SCHW-1D (Kusakabe and Ku (1984))
17.2 19.3 0.89 51.6 519 1.8 1.3 1.3 1.2
* S, S.. S;—RIRAEFIT. IW (1986) ' Lyle'® (1982) WARFR A ERERM, T Sm YR (.
E¥ (1986) @A KERITINALN: LA S; (mm/ lo‘y,) =45_5% —0.25
166
MBS (mm/10°r) =3006-M1/FE) ~ e
¢ (M~n]
1.20
HY: S (mm/10°yr) =7068-MA/FE) = 5444
‘ [Mn}

Lyle (1982) ik KRN R Y: S, (mm/10'yr) =160 (Mn]/[Fel') +0.448
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M21A3
T Ig[Mn]=0.127Ig[Fe] + 1.06 r=0.70 |
JEM: Ig[Mn]=0.090ig[Fe] + 1.11 r=092.

Vulcan—I—37BC:
TH: lg(Mn]= — 0.150/g[Fel + 1.648 r= —0.99
M. (4F8mm) -
lg[Mn]= —0.088/g[Fe]+1.640 r= —0.90
JEM:  BmmlIE) :

Ig[Mn]= — 0.134ig[Fe] + 1.641 r= —1.00’
rEAEXER. Bilt, FELH, EOMIARERNEEE M, +F. ENE&EEIEM
X, RURSGEWERUEAERRME, FARE / GIEK, £RER/N MERTEN
PREERNESEE (Vulcan—I-37BC) #, ES5HEMMEX, RUESEPEURE*
BAE, KEREETSHBREAEKSERK. A6EENE, RRABTIIENE 4
BRI RESIRERPEAHA RN TRANEEN TR, BRLBRSHERTE P,
BITHOEINFAER EEAEEEEEVE, RIEPEEEERBERSAEHABRMRERK

ARBREBYN.

=, MEHHEE SHGE R R/ SR

Li:. SEBEEZEMXE

Dymond % (1984) #EMfRELBAFEAMBEF R THIHE L EESRE R B 14
M= (1) BAER, NERAEKEGE. SEAYiBKIEENH (Mn/ Fe:
~1); (2) E4eEREIER, BAEAKETEY P AL, EHESLR (Mn/ Fe:
5-10), (3) BREMERAIER, BB TR HEIYMELSIE Mo R ETSBR
EAEM (Mn/ Fe: 20-70). ZBEEREUIEHTRIFE SR HUT SR

LA ({REER]): Mn/Fex1, FENMEFRBLKLINE, UAEERNE,

MR (PaRI): Mn/ Fe: 1~10, FE/NMMAEFRLFERENRRELRR, ME{bER
HYERNE;

HE (RAEE): Mn/Fe: >10, BESMELEHIRTE, RRUEYTIRER
BRANY SRS, ENREFTIBELR UErERaER v E.

WEk. RERM M EER ER=FHAERSFER (8 3), HFEFEIES, 5.

LE): gF, =104lgF, —0.10 r=0986
ME:  IgF, =180lgF, —115 r=0925
HR): IgF, =327IgF, —3.77 r=0987
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WERRH:
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Fig.3 Correlations of manganese to iron fluxes of manganese i (4) R EFRE H,

nodules %%ﬂ:ﬁﬂgﬁiﬁﬂzﬁﬁbﬂgﬁ, HEE
A X AR R ki B AR X 8 4L
RERBE. MT LEREH, —FLFHE% MMA, fiEkaEEks—f HER
KAFU L.
2ERERSE / SLEZEMNXE
ZHHBRBEENE / AN BHERRRN =F2KE, HTRERBMT, FFETSE
EMHXXEKXMTF:
L&) IgF, =50ligMn/Fe+187 r=086
MXl:  IgF, =1.66lgMn/Fe+ 170 r=0094 (5)
HE: IgF, =120lgMn/Fe+2.13 r=094

B (5) XAUEBARFRNESE HRERNE / RILEHRIEHEXN, HEF
RXFRANE T RBEEFAFRA (IR, X RIARHR LA ERAMR, &/
BUHENTAHEERNEAREBREE, WREHAEERANENESERERYEERE
/RWATREDN, MREIENERSEEERREGHRRE / KHETHRL. A, H
(5) RATUBHEXFNLER, RERSENEERMERERTHLR, ALERFRSE
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KEENREABLNRER SR/ GRHANTAR—ZN, BHRAR / SHENRSERE
HRANEEE (REEKERNESTERA—2HR). IREEFEIIERERSHED
AR R ISR,

= AKERSH. KTRHKRER

M (5) RART—A TR T
AT x L KEE] =gl + HH

MXH— XA ZERTLRBRERER S BOTHARER. RMAFEHFFXA
BHRBRT, XBEARAENEGHERARANRE n, EAERE TR —MAERKE
FHFHARKXAR, MEIRFENEELXE? IHERBERBAENI SR —L/
’. R VAERL, UAENEN LYUESHE, HEEadTHrK, RbBREASER
SEHAENRANRME—ITEREAREE, FEMNETEN, FARR 4 8L
REERAAEENEERMNE / &kit. BRBMERMEN L A0 BAEA R, EHE M4 A4
REGHEERMNE / REHN/AT L MESE. S600R 1 NEEE, R4 848
SRR (Fyla) f4E / Bkt (Mn/ Fela) 43514:

F,la=20mg/cm’ < 10°yr  Mn/ Fela =0.60

BRI 5% 7 LUl F 5k & ORI :

LE!: lg[Fm —20] =l.2741g[% —0.60] +2.102 r=0.755
Mn

MRl Ig [Fm —-20} =1 .4701g[ﬁ— — 0.60} +1.905 r=0.932 (6)
Mn )

HAY: Ig[Fml —20]=1.1331g[ﬁ —0.60] +2.218 r=0.957

AAIF,, — 2005 L2 060 | 4RI N REBLBRNE / KLOREFR. % ©) R

(5) RHE, TTRRBMNT=fARNESH. WAL HGNEREBRMNE / KILMHEX
KERBT—B. @I, TN, RERROBERNE / KRB REEMEXN, WY
YLESRE M AT K.

A 4 ARG R R EA T

Ig[F,,, —20]= 1.25014% — 0.60] +2.017 r=0953 7

B (7)) RAESLEEBERKERS (mm/ 10%r) S8 /& &/ %) RESE
[Mn] (wt%) BIXREAWUTF:

125
S (mm/10°yr) =[52'°(M"/FFA;0-60) +10] @
n]

(8) AHFHUF TN BAERMERERNTIR, 6900 HAEFEROTRK. RE
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RELATIONSHIP BETWEEN ACCRETION
OF MANGANESE NODULES
AND SEDIMENTARY ENVIRONMENTS

Luo Shangde Wang Lei Huang Yipu

(Department of Oceanography, Xiamen University, Xiamen)

Abstract

48 data sets on the major chemical compositions (Mn and Fe concentrations) and growth
rates of manganese nodules from different sedimentary environments of the oceans have been col-
lected and their fluxes of manganese and iron have been calculated. It has been shown that al-
though the chemical compositions and growth rates of manganese nodules from different areas of
the oceans are largely different (Mn: 11.3—44.9%; Fe: 0.724—20.5% ; growth rates:
0.80—200mm / 10%r), there are small differences in Fe fluxes (10-10°mg Fe / cm? « 10%r at
most) but large one in Mn fluxes (in range of 10 to 10*'mg Mn / cm? « 10%r), reflecting that
the diagenetic reactivity of manganese is much stronger than that of iron in marine environments.

It has been demonstrated by statistical analyses the (1) the concentrations of manganese
and iron of individual nodules are correlative positively for the nodules with the Mn / Fe ratios of
~ 1 but negatively for those with high Mn/ Fe ratios becauce of different contribution of
diagenetic manganese; (2) The relationships of Mn fluxes to Fe fluxes or Mn / Fe ratios of the
manganese nodules are dependent on classification of sedimentary environments, but the
changes of Mn fluxes and Mn/ Fe ratios caused only by diagenetic processes are linearly
correlative, independent on the classification of sedimentary environments. The following equa-
tion, derived from the correlation of Mn fluxes to Mn / Fe ratios of manganese modules, can
be used to predict the growth rates from the Mn concentrations and Mn / Fe ratios of the nodules
and reveal the importance of sedimentary environments to the chemical composition and growth
rate of manganese nodules:

S(mm / 10°yr) =[52.0(Mn/ Fe —0.60) '~ +10]/ [Mn]



