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Manganese Nodules, Manganese Crusts and Limestones from
the Tenpo Seamount, Nishi-Shichito Ridge,
Izu-Ogasawara Arc

Akira USUI'* Akira NISHIMURA®®

A submersibla observation of Mn nodules, crusts and limestone (Dive 6253
was carried out by "Shinkai 200" on the northern slope of a Tertiary zea-
mount *Tenpo™ in July 1992, followed by earlier Dives 586 and 587 on the
southern slopes in 1891, The Mn nodule pavements and crusts generally cover
calcareous sediments or volcanic rocks over the track. Unconsclidated calcare-
ous sediments are rare both on the slope and crests, while outerops of
lirmestone which are not covered with Mn crust are ‘commenly observed on
the flat top and less frequently on the slope. The dominated outcrops of the
Miocene limestones suggest that the area has been subjected to erosion or

no sedimentation because of strong boktom currents, which provided optimal
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conditions for deposition of hydrogenetic nodules and erusts.
i 8

Varieties in shapes, nuclei-rocks, distribution patté‘rl'ns of nodules and

crusts have been affected by subsidence of seamount, voleanic and hydrother-

mal activity, mass movement, and iectonic movement. Thickness of Mn

layers iz small enough, suggesting the age of Mn nodules and erusts are

probably Pliocene time or much younger,

A similarity of limestones from the seamount in assemblage of fossils and

in age to those of the Japanese Islands suggests a commeon sedimentary envi-

ronment.
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submersible ohservations zround the ecrest of Tenpe Seamount (contour interval 100 m).

Fig.3 Seismic profile by air gun (Dr. F. Murakami, 3.8.J.) and tracks of dives.
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Tahle?2 Station data of observation and sampling during the dive.
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Table 3 Brief description of collested samples.
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{em} {mmy}
BES oL # 13x13x10  yellowish Drown =] dltered volCanic 1ock ]
#2 131434 aray A altgred valeanic rock 1
625 St.2 # 20x11x11 white - limesione 0
B2 BxTuB pale brawrn A allered voleanic rack 2
625 514 #1 291 8x7 vellowish browan 5h volcanic conglomerate 10
#2 13x12x6 yellowish brown sR valcanic conglomaerate B
625 5.5 #1 20x15x14 white sR [restone <1
#2 Bubed yellowish brown R valcanic conglomerate 3
#3 2x2x1.5 gray A alered volcanic rock 4
#4 Exinl gray A altered volcanic rock 4
G25 516 #1 (REARFs) gray =R hydrothermal Mn oxide &
#2 Bxdx2 gray =R hydrathermal Mn oxide 5
#4 Gudxd gray sA hydratharmal hin oxide 12
#a A3 light gray 24 alterad valcanic reck 3
#5 12x1027 white A, limesione <1
B25 S1.7 #1 BuTxz while R carbonate rock [sandstonea) 12
g2 4x2x2 reddish brown sR ahersd voleanic rock T4
#2 OxGx2 white sR ahered volcanic rock 13
#d 10xBx3 white sR alterad voleanic rock 13

22’ N —138%48'E, EEIFETm) ©6mmE 7
5 2 FOTFHRicRENRHILR{EGHENLLRS
(Usui et al., 1986) & &/ & & O RE MR
H3mm ey & DRE N OREEEERER
Lo FRBE 8 A 4 AL B B S RHA 2 2 a~5Ma
o LnEHiiEshd,

30 PRemERRE - {bZERAAY - $ R XERET ST (X
RD)DERIC L L LM 2 5 2 F OEHEEE
ik (hydrogenetic) R ¥ vernadite?s 5
WL s, FTOLKE -HEGEREDE LTS
174 5o HORERO < v v #dbHid110°Cin
Ehic ko EEEAEGER ST todorokiteTH B,
{EEET IR REEMh T H B, 566, /55TH %
0 Sl OEIG I E R E O R o LE
437 MZIET S A, Co, CutcZ LW AMBA
Ha5 (Fdd

3.2 &GRS

BHEEHP F Ly YTERshTVWARIKS
(T - FBFH, 1991) LRFEDEREE [LABL
2000 ] A R LT WERSLSIERLYE (BE
24, 2B, 2G, 2, 2J), GEOMENGAEICINA, 19914
D556, ST ETEE LAAERD S 5, A
ELIEROABERIYVWT AEDERTF L,
PIFicBl%0Eds (583, 48R,

F625-3-1 CIEDRKETHKE - v T -
IR L s o4 d e 9 =DFHEED Folk

Proc, JAMSTEC Symp. Deep Sea Res. (1993)

Rowndness: A = angubar, B = rounded, 5 = sub-

(1962) ORFWIC L B3I F 3754 b THBe

62551 gRoLE TR RDAm-
phistegina sp., Cveloclypeus sp. 2&HIE S A
GECHE « 24t - o = OEE, BEEEETE - o)
REEEILBEE I N 205 P TH DB
LEOPREAE L Tt Willad o Bt
e E{EME &N, Globoguadring dehis-
cens {Chapman, Parr and Collins), Globorot-a
lie praemenardic Cushmann and Stanforth 33
ZFhTHEY, E Rt hEomYE (N9-12)
EEIZISNS,

62565 HBBRETRIKNEE KRETL
d20D Amphistegina sp. * EEHEASE - v =
DBHESTAAF IS4 b TH S, BEo—
BRERTH LM, =Bt oiMEER
ImmEITTH B,

Hd625-7-1 BRI E{ERKRE TigH
e - NEEETADEEDcNE, BFE
B ABOHE-THBH, T ) vy Aldsese
HIKAELT WA w0 B b oW B E i
PmmTH 5,

El3i656-5-1 BEEROBKAGLARKES ¢l
HELE O —EAROMEKR - TV A oM
Hohd, EFEMHEEAEHKGEELTVWE,
HEEANI LA M T A, S & ey )
WHLEZBNBLONBHENE, v 7 ik

123



4 BEHETHROKAER . 7 3 2 &ESERTEHMOMIES S ok
Table 4 Comparison of chemical composition of nodules and ¢rusts of
Dive 625 with similar deposits from other areas.
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Dv.625- 5t. 7 Te
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e v F BE(bED st 7T O EMRIEGLKS T o UEETS 5,
Photo 1 Right four photos are cross sections of nodules. Hydrothermal Mo oxide (upper noduleofst. 6 ),
phosphatized limestone (upper nedule of st. 7 }, and voleanic rocks {other stations) serve as nuclei.
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A) st. 2OREEH

A) Outcrop of limestone at st. 2, B) Outcrop of limestone at st. 3.

C) st STHOFEEEENTE L AHi D) st. TAAOGREEHER Fiomiit+ 2R
) Cobble size Mn nodules at st. 4 . D) Densaly vacked nodules on calcareous
sediments at st T.

E), F) st. 28 bst. 40MORILE (7)) £FS 5521
E} F) Mn crusts covering outcrep of voleanic rocks from st. 2 through st 4.
ZHe2 BEEH

Photo 2 Photographs of manganese nodules, erusts and
cutcropped limestone taken during Dive 625,
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5 - K- a
) gt I OREETEE H) st. 6&st, TOMOEM - # 5 2 + OER
G} Cutcrop of limestone at st. 3. H) Boundary between nodules and crusts
arpund sts. § and 7,

CEN 15 Ty

I}, J) WWTAfEE (st 5) OGKERE

I3, I} Duterop of limestone arcund the flat top near st 5.

K0, L) WlEFHE (st 5) Ok = 1 2
K}, L) Modules infilling trenchs or channel-like depressions
over limestone around the flat top near st. 5,

WL P ()
phote 2 (continued)
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A) EH625-5-1 - AREIREIL D@ Cyeloclypeus sp. &
Amphisteging ep. ESURTE

A) Sample §25-5.1 : Larger forams and calcare-
ous algae fragments are included.

B) H#l625-6-1: G RLIFTHLARD
Amphisteging sp. 2SLGHE

B) Sample 625-6-1 : Calcarecus algae frag-
ments are included.

C) EREss-71 . FEHMEALE - NEIESS RS
Efg A PEY ey

) Sample 625-7-1: Phosphatized limestone. The
black part of the left side of photo is manga-
nese oxide,

D) EEsT-3-1 : Bl 22  SUBKAOTE
D) Sample 557-3-1: Phosphatic sandstone.

EM3 LBREOHEHREN, 27— /Ed Imm
Photo3d Photomicrograph of thin section of
limestones. Scale bar @ Imm.
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A) BEHEEIS-E-1 : Cyveloclypeus sp. DA, & Fr—
Jetd 1 mm

A} Outer view of Cycloclypeus sp. of Sample
625-5-1. Scale har: 1 mm.

B) BH#625-5-1 : Cveloclypeus sp. OFFHE, A4 —
At 1l mm

B) Saggial section of Cyeloclvpeus sp. of
Samplefzs-5-1, Scale bar: 1mm.

C) BEHEG25.5.1 : BYoplEhToii, 24—t 0.2mm
C) Close-up view of the proloculus area of Flate
4B, Scale bar : 0. 2mm.

BH4 BRELEEAIALFLdoEHENURTE
SR
Photo 4  Scanning electron micrographs of large
Forams.
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