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Submersible Investigation of Manganese Crusts
and Nodules from Komabashi-Daini Seamount,
Kyushu-Palau Ridge
(‘“‘Shinkai 2000’ Dives 820 and 868)

Akira USUI* Akira NISHIMURA#*3 Osamu ISHIZUK A*4

We observed manganese crust and nodule deposits on Komabashi-Daini Seamount in a rem-
nant arc Kyushu-Palau Ridge with a submersible “Shinkai 2000". The upper part of the
seamount is composed of the Oligocene granitic rocks overlain by the Miocene reef limestone.
The outcrop of the granitic rocks is entirely but thinly covered with hydrogenetic Mn crusts
with several mm thickness, while the latter is hardly covered. The deposition of the crusts may
have started after the subsidence of the flat-topped seamount capped by reef limestone. The
age of initiation of the manganese crusts and nodules is speculated as Pliocene or Pleistocene.

The deposition of manganese is controlled strongly by local geologic phenomena such as mass
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movement and sedimentation processes.

Key words : manganese crust, manganese nodule, limestone, seamount, granite
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Fig. 1 Location of Komabashi-Daini Seamount.
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Table 1 Data of five dives by “Shinkai 2000"" on Komabashi-Daini Seamounts.

BIWES 820 868 931 932 933
R EA FRF Al AL AR AR
A 19955 10A26H 1996458278 1997/4/8 1997/4/9 1997/4/10
f=3c BAEEE 2 BILRAE BB S 2 AmLEERiE E9iEEE 2 BILERSE EoiEEE 2 BILRAE BOHEEE 2 mILRAE
EE Y 10:46 11:03 10:34 10:46 10:40
fIf  29°52.76'N, 133°20.27'E  29°52.52'N, 133°18.29E  29°52.89'N, 133°20.27E  29°52.36'N, 133°20.16'E  29°52.81'N, 133°20.22'E
KR 1345m 1256m 1395m 1025m . 1375m
HE e 14:53 14:52 15:01 12:58 14:43
fiIf  29°52.64'N, 133°19.79'E  29°52.76'N, 133°18.96E  29°52.56'N, 133°19.99E  29°52.45'N, 133°20.02'E  29°52.61'N, 133°20.05'E
KR 718m 934m 872m 1011m 968m
BEE @it AR B A AHEE RHE—% AHFE
R REE—F KEFE FEME MAEK FIAR
AR [N P N EREX =BT BBt ZHER
HiEIERE #1900m #11100m #92100m #9400m #11300m
BiEKE (O 3.2 3.3 27 3.9 2.9
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Fig. 2 Tracklines of submersible observations starting from deeper ends. Gray lines are dives operated only by pilots for

training.
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Fig. 3 Schematic section and distribution of hottom materials along the track during Dive 868.
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Fig. 4 Schematic section and distribution of bottom materials along the track during Dive 820.
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# 2 BEEHOMEIELIH

Table 2 Brief description of collected rock samples.

RHES 501 MnER{LANE 1 X(em)
(B it%) FHEE WME BARE & (mm)

Dive 868
St.1 #1 BEMRE A ARAOWVEE 03 18*11"8
st2 #1 BEMRE A ARAOEVWHA 2 2078
St.3 #1 RENRE SR ZrHLITXH 8 16*11*11
St.3 #2 AENRSE R <4 B 9  B8'5'5
St.3 #3 BELNEH SR VA ER 11 17"11'8
St.3 #6 GREARE SA YYHTIFAb 25 15*15*12
St4a#1 {LEEEEERE SR HBAKCHVHE <01 12*11*10
St4#2 LEXSCREE SR BAMNICEOHNE <0.1 8'6"5
St4#3 {LRESCAKE SR HAMNCRVWHA <01 755
St5#1 EREBCRRE SA BAMCECHA <01 42*16"11
Ste#1 ILEHSCERE SA  BANCECRE <01 17*14*12
St.6 #2 HIKA R R i) 6 1473
St.6 #3 HBIEA R v ER 18 221

Dive 820
St1#1 BR SR 0 13'10'5
sta#t XaU 7 SA - 0 10'6'5
St3H v HLUIZX N A 75X MR >8  3%2*0.8
Stasl TLAHALIIA N A 73 A MR
St5#H BRE A BAMICEGHTA <1 11'8'8
St.5¢#2 BRA A SBALICEOHE <1 11'8%6
St5#3 BkE A 5823008 IRE % | 2 11*10%4
St.5#4 BIRE A BRI T 1 11872
St.5#5 BIRE A W HE <1 11'8'5

A:angular, SA:subanbular, SR:subrounded, R:rounded
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Table 3 Mineralogical compostion of Mn crusts and nodules.

No Sample No. Remarks Size  Depth Thickness of Mineralogy
{cm}  {mm) Mn ox. (mm) major minor

H1 Dv.868 st3 #3 coating 2072020 Q-7 7-9 vernadite Q

H2 Dv.868st3#1 coating 20"20720 Q-7 6-7 vemnadite Q

H3 Dv.868st3#2 coating 5*5%4 0-7 6 vernadite Q, P,B

H4 Dv.868 st2 #1 coating 201515 1-15 1-1.5 vermadite Q, P

H5 Dv.868stt #1 coating 151510 0-0.3 0.2-0.3 vernadite Q, P

HE6 Dv.868 st3 #6A coating 15*15*10  0-5 25 vemnadite Q,P

H7 Dv.868 st3 #6B crust 15*15*10 5-20 25 vernadite Q

H8 Dv.868 st3 #6C crust 15*15*10 20-25 25 vemadite Q

H9 Dv.868 st3 #6X cusp on bottom 15*15*10 0-2 2 vernadite Q,P,B,C

H10 Dv.868 st6 #1  coating 6"4*4 0-15 15 vernadite Q

H11 Dv.868 st6 #2A coating, upper 15*7*6 0-5 5 vemadite Q, (B)

H12 Dv.868 st6 #2B coating, lower 15*7*6 0-3 1-3 vernadite Q, (B)

H58 Dv.868 st6 #2N nodule nucleus  2*2*4 apatite

MINERALOGY: Q=quartz, P=plagioclase, B=buserite, C=calcite

JAMSTEC J. Deep Sea Res., 13 (1997)

133



B LA L BB, RO A4 AT
1 MRBETIRND L5, A e vF v amfNEBRF
@ X bt ERARE IS, i, A4S
751 MEEENDEEEEA LR A SR OB CHB L
ToRER T, Eitth LR, FHURORREESAKE
RS

5. FRIRELMERS

T AT EL7 1V EvilET v — MEHE
Toi & MBS A D, TOFLVEBERELIIEL
PITILE, BB L R CH ERET, T oMK
FiL L <o Toinl, T OEBOTE LSS
& AR RE i B TR m LY, BlAEE TRl S
hTuaibEVAEAFRUTEE 37.4 Ma X0 37.5
Ma (Fitl) TH5B. ZhHEEMEREOMEK, RiE
R C B K ILIEENC X FERLE SR SR
(BHEA, 1976 ; Okino et al., 1994), ##, Bt
oFIILAC & » THEBZSTER I 3088 C
BEEOILM-<5 +iEEOFERMH»tX (Okino et al,
1994), rhgritto 287k (GEBiz2y, 1975) k-
T, EEMHEEOS AL L7 (Shiki, 1979), 4EDO
B CE S I A KIS D ¥Sr/86Sr UL P ETH
B (23.3Ma-24.1 Ma; Fakhizn, A@RES) <ELY
LIchDTHDZ Ehb, = v VYOI
BENRUBETH S 5, < v i B ORI —EIC
TR BRI ¥ MR O &M T T, EFACIE
FEBRNcRERE SRS 2 L, AkhIE Ldd
Pritt R EALIRE, EBILOWREEICIRE > o SIXRE Ve
Vo UL LB E®BE LA 25 mm (FF#) 5-6 mm)
ThYH, PEREEECIIE S h R A R DAL
PEG T EA D, Bzl 3mm/my. OBVGREEREY
RELTEH 8Ma L b\ o Eidley, BEULCHER
oW LEBEEBILED 7 52 b OHEERERE, 14-
17 mm/m.y. (Joshima and Usui, in press) # 7 fH L&
EREREETS &, AL L - LB EEH~EH
PR BE LI B2 B HNELTH D, BVFNR
MEHR O ~ o RO BILEHEESENR (REEDs,
1985 ; Harada et al., 1985) * & —F3 5,

S S B IL O TR KEE 2,000 m DIFEC I L b
FEADRM - 75 A PSS HLT VS, LA
FRIRECIE €, oy - EEEOR G~
VHVEBEHOBE A KEZR LTS %R LT
Wh,

134

6. ¥ & &

EEAEmoOSES (BRT0CEE), KE1,070~
1,250 m i 3 B 7o M 0 R L e (L S B G 0 R &
LTCIL B Hid 5, ~ v # VB OHER LI mm O
BALOTHD, RERECERANVERTHS Z LR
¥,

KELOT0m LAR O FEMCER T 5 AKED < v
# B EELImm AT Ch b, BEAKETH
% &3 U A L MBI A TR B etk B oK B
sfeZ ErRL, RAMEO~ vy v BT ILTERE
B A BtE Lo Ly, SFIESC R Eitrc iy
BIEARA 20 mm O~ v i YHB RO H D,

AEIE D < v H VBTN TERERY EE
L, #iAlEREFRER ST E 15,

WA TLL R O TR R ST LB D RN
HWoZEDb D, Chid~ v A v s IA L - MO
AR E - To DG I RS LV THh S L miE L
T\ 5,

#t ¥
i LR KA EMR A S I AT 2 DI
FHEGBADORAR Y — € — 2 RN E RITHE, &
BN R TR 7o, EEFERIFERT v x5 —
R FEEP S oL, (oL E] OoFHBRH
Uz T LAZN 2000 ] EfLF — 2D H 23 ERE
EEMATCH I v LW TE K HE) A TR
oo Bt v & —OBRFEE- IR 5 v
TG, RUTF — 2 REEEV o, M EOBERRCE S H

WL EFET,

3l A X &k

Cochonat, P., Le Suave, R., Charles, C., Greger, B.,
Hoffert, M., Lenoble, J. P., Meunier, J., and Pautot,
G. (1992) : First in situ studies of nodule distribution
and geotechnical measurements of associated deep-
sea clay (Northeastern Pacific Ocean). Marine Geolo-
gy. 103, 373-380.

GDP-8 B fift B LR B 7E& — [/ (1974) : #C
FEIUTI o ZRABERIKE, U2 F > S
EEYETE RS R ORI, B RS, 80(10), 489~
491.

Harada, K., Nishida, S., and Ishibashi, K. (1985) : For-
mation of manganese nodules from Komabashi-Daini

Seamount of the Kyushu-Palau Ridge and its geologi-

JAMSTEC J. Deep Sea Res., 13 (1997)



ca implication. In:T. Shiki (ed.) Geology of the
Northern Philippine Sea, Tokai Univ. Press, p. 202—
211.

JFHE— - mHEH - HHF 9 (1985) : 7 4 VK v
AESEEILE~ v v HROMEFERIESE. HEM,
94(3), 30-40.

Ingle, J. C. (1975) : Summary of late Paleogene-Ne-
ogene insular stratigraphy, paleobathymetry, and cor-
relations, Philippine Sea and Sea of Japan. Init. Rept.
DSDP, 31, 837-85.

B OREZ - BAERE - KERES M (1994) T ARE
PRRIES - v 7 A OB EHBR LR (2o 1) |
—REWRRE TR L cBIEY v 74 O FENTR
—. KEEHH 7S, 30, 345-381.

KEFET - %H B -l % BREA - BHEA -
FIREA - KTFERIE (1977) : Ll 7 4 558, B
HEd L DO TERPIARE & © o K-Ar 548, A H,
28(8),5-9.

KEFELT (1975) : BEEA GHT7A7 i (B Figik)
—HRBEAY BRI B 5 AR -, K
HREERE, KAk, 39-45.

Ry B FHE B (1994) - N A REBIL O thE
Exvav 77 A DOERBE. JAMSTEC R
72, 10, 99-110.

R OB BIREA - BH B (1997) A - 25 o

N OFRE - NEFIID BARERRD 2 - v v
v A RLEBFER. JAMSTEC #igih7e, 13,
145-153.

Okino, K., Shimakawa, Y., and Nagaoka, S. (1994} :
Evolution of the Shikoku Basin. ]. Geomag. Geoe-
lectr., 46, 463-479.

BHFBA - KEBT - EAER - AUMA (1976) : F
BEBRER R O Rc K E iR oSS REd. @
PEFLEE, 8, 414-422.

Ostapenko, V. F. (1976) : O
plagiogranitakh vperyie podnyaatykh s podvoyanogo
khrebta Kyoshu-Palau (Phillippinskoe more). Dok.
Akad., 229(3), 687-690.

Ozima. M., Kaneoka, 1., and Ujiie, H. (1977) : 40Ar-
39Arages of rocks, and the development mode of the
Philippine Sea, Nature, 267, 816-818.

Shibara, K., Mizuno, A., Yuasa, M., Uchida, S., and
Nakagawa, T. (1977) : Further K-Ar dating of tona-

and Naryjenyi

JAMSTEC J. Deep Sea Res., 13 (1997)

lite dredged from the Komabashi-Daini Seamount.
Bull. Geol. Surv. Japan, 28, 1-4.

SeH B - BEFJA (1975)  FEMERIL L h RIS
hi-fepaE o K-Ar £, #FA AR, 26, 71-72.
Shiki, T. (1979) : The Daito Ridge group and the
Kyushu-Palau ridge-With special reference to the tec-
tonics of the Philippine Sea. J. Phys. Earth, 27, p.
S113-5124.

Shiki, T. (1985) : Editor, Geology of the Northern Pilip-
pine Sea. Tokai Univ. Press, Tokyo. 288pp.

TBIEETE - &K - ZRE3 (1975): 7 45 V€ v
TR ORI OMWEFHI R & RE —H51 GDP-8, -
11 ks BE LC—. #iEdleE, 7, 22-28.

Usui, A. (1985) : Mineralogical and geochemical charac-
teristics of manganese nodules and crusts collected
during GDP-5 and 8 Cruises in the Western Pacific.
In: T. Shiki (ed.) Geology of the Northern Philippine
Sea, Tokai Univ. Press, p. 179-201.

Usui, A. and Nishimura, A. (1992) : Submersible obser-
vations of hydrothermal manganese deposits on the
Kaikata Seamount, Izu-Ogasawara (Bonin) arc. Ma-
rine Geology, 106, p. 203-213.

Usui, A. and Terashima, S. (1997) : Deposition of
hydrogenetic and hydrothermal manganese minerals
in the Ogasawara (Bonin) Arc area, Northwest
Pacific. Marine Georesource & Geotechnology, 15,
127-154.

Usui, A., Nishimura, A., and lizasa, K. (1993) : Submer-
sible observations of manganese nodule and crust
deposits on the Tenpo Seamount, Northwestern
Pacific. Marine Georesources and Geotechnology, 11,
263-291.

F3 8 (1991) : MRS Teldgl] oFoki~
VI VR —5E 408 AR E —. 7 [ LA M
2000 BRFE> vaEO Yy AFREE, 89-104.

HH#F B RAFAR - ER#t (1976) : = v » vH
WD REITCHE DD L BB OERIREE, L
BukseR 2 vl E oMo T, #hibmE, 26, 371
384.

(FREFIE 199747 H 7 H)

() BEE®~— Ui

135



mark 1 St. 1

GE 1 4868 MALMBRIC IS - fo P RHE O YEIEY B, mark & 511X 3 O FREOB G, &K mark 1 (B4 St 1)
D BFETHERC R 2 5 HIR DT H (&7 YR L »)
mark 1-6 2EA M 2 IEREHE OB, A EE CRED THCE#E ST %5, SHns#E < vy v

ftcgbh T\ %
mark 6-15 {ILIOTFEA S FIHIIC 72 2 GIK S RESH R ORI O RS % AIKER - i

136 JAMSTEC J. Deep Sea Res., 13 (1997)



1205 151
¥ ) i

14

51

Photo 1 Sea-bed photos during Dive 868 trackline on the western slope of Komabashi-Daini Seamount (copied from video
tape). We moved upward from mark 1 (St. 1) towards the flat top.
mark 1-6 Outcrop of granitic rocks with prominent joints and the talus covered with thin Mn oxide.
mark 6-15 Outcrop of limestone with negligible Mn oxide coating and coarse-grained sands sometimes with rip-
ples.
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GE 2A 5 820 W o1 2 SR AR O T O AR EE & AL FHE 2B REELMNT 2 0KEOFN AL 2 A OK

FTLAKEOEHE K 1,327 m) % 1,207 m)
Photo 2A  Surface of limestone of a cliff on the lower slope Photo 2B Outcrop of limestone of a clliff (1,207 m water
(1,327 m water depth). depth). Too stiff to sample.

HE 2C BAOBHTLE LT 7 ARMWE oGSl RS A HH 2D HEPERECALRD ) o T~ — 7 ORFE LTS
EokER (KEE 1,200 m) HALEW At (KZ%EL,090 m)

Photo 2C Boundary between the cliff and foram sands (1,200 Photo 2D Foram sands with current ripples on a gentle slope
m water depth). (1,090 m water depth).

HH 2E SAHmET N T 2 AKE0FRAE OKE 970 m) H 2F FRENRO Eo SRR A MR T 2 AIKE OKE
Photo 2E  Surface of limestone of a cliff (970 m water depth). 948 m)
Photo 2F Limestone on the upper steep slope (948 m water
depth).
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TH A EHETCEOAREOM < 7 B T 3B (EREEEOFEKE TS v
Photo 3A  Very thin manganese oxide coating on an angular Photo 3B Manganese nodule with a nucleus of a rounded cob-
granitic rock. ble of granitic rock.

3C 3D

10cm )~ =0

0 5 5
Dv. 868 st.3#3 | Dv. 868 st.3#4
HH 3C {tMEEHAEOEMAHE T L~ v 7 FA b FE 3D [
Photo 3C Manganese crust over a granitic rock gravel. Photo 3D Same as left.
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HFH 3E AHABKROAIK S, #E < v v EBLYEEE HH 3F @~ v VE(EE Y ORI S
Photo 3E Irregular-shaped limestone gravel with Mn oxide Photo 3F Limestone gravel with Mn oxide stain.
stain.
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GE 4A BN b — 71 P ORKEEAMBESTE (Dive 868 St. 1 #1) : THH— 704
HGH 4B [ BT
Photo 4A & B Photomicrograph of coarse-grained tonalite (Dive 868 St. 1 #1).

FE AC MR b —2 T A+ OfFKBEMBITH (Dive 868 St. 3 #4)
HE AD [ A -
Photo 4C & D Photomicrograph of fine-grained tonalite (Dive 868 St. 3 #4).

HH AE REHROFEDAEY, halite EORERAABNS
Photo 4E  Fluid inclusions in quartz. Poly-phase in-
clusions containing daughter crystals

are observed.
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