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Carbonate concretions ichnofossil-origin of the Shimanto Supergroup:
“Hesoi-shi” from the Hayama-Hota Group of the Miura-Boso Peninsula and “Tetsugan-seki”
from the Setogawa Group of Shizuoka Prefecture and Muroto-hanto Group of Kochi Prefecture
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Yasumitsu KANIE ', Mutsuo HATTORI ", Hideki WADA ? & Noriyuki IKEYA ¥

Abstract. We study inner structure and origin of carbonate concretions, namely the “Heso-ishi” from
the Hayama and Hota Groups (correlated to approximately 18 to 14 Ma) in the Miura Peninsula and Boso
Peninsula, the “Tetsugan-seki” from the Setogawa Group (22 to 20 Ma) in the basin of the Ashikubo River
of Shizuoka Prefecture and from the Muroto-hanto Group (56 to 23 Ma) of Kochi Prefecture. Based on the
morphology, color, density, cutting surface and X-ray diffraction analysis (XRD) of the specimens, Heso-
ishi and Tetsugan-seki, had been formed under similar condition, but paleo-temperature was different in
accretionary wedges. The concretions of Heso-ishi and Tetsugan-seki are carbonate rocks presumed by
sulfate reduction with acetic acid or methane that contained in cold seep-water from subbottom deposits of the
subduction zones in forearc basins. The Heso-ishi is mainly composed of Mg rich calcite, clay mineral and
quartz and occasionally siderite. The Tetsugan-seki is usually composed of siderite. Concretions occurred
as floated pebbles. Rounded margin of the concretion hollows as umbo. Inner structure is formed of tube
connecting top to bottom, and parallel laminae spreading perpendicular to the direction of the tube and outer
margin. A part of the material in a tube fillings of the Tetsugan-seki had been turned into pyrite crystals
by recrystalization. We observed mode of occurrence of the Tetsugan-seki of the Muroto-hanto Group as
an elllipsoidal body expand to downward. Quartz is identified in Heso-ishi and much quartz in Tetsugan-
seki. The concretions originated from ichnofossils of deep-sea animal, Tasselia ordamensis. Density of the
concretions from the Miura Peninsula vary 3.0 to 2.5 (g/cm’), and those from the Ashikubo River, vary 3.3 to
2.7 and 3.3 to 3.0 from Muroto Peninsula. The Heso-ishi are light surface-color than those of the Tetsugan-
seki. Differences of density reflects amounts of clay minerals, quarts, siderite and pyrite. These difference

presumably diagenesis by paleo-temperature and constitute zones, etc.
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Fig. 1. Locality map of the “Heso-ishi” from the Miura Peninsula.
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Fig. 2. Inner structure of “Hesoishi” (left) and shape of “Heso-ishi” from the Miura Peninsula showing samples used for XRD (X-ray diffraction)

analysis (Right). Refer for Figures 5, 9, 11 and 12.
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Fig. 3. Morphology of spiral lamina-structure at bottom of “Heso-ishi”.
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Fig. 4. Locality map of the “Tetsugan-seki in the basin of the Ashikubo River.
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Fig. 5. Various form of the “Tetsugan-seki” from the Ashikubo River and structure of half-cut section.
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Fig. 6. Black shale including the “Tetsugan-seki” concretion.
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Fig. 7. A. Locality map of the Tetsugan-seki around Kira-messe, Muroto City, Kochi Prefecture. B. Mode of occurrence of the Tetsugan-seki.
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Table 1. Specimens, localities, colors, density and mineral composition of the carbonate concretions.

H#FES Specimen FRE Locality &% Color ZE Density XRDIRMEHFTIHLEY) XRD-Mineral
Branch Maeda R. BAEHMNARTEIIZER B Brown 3.02
Choujagsaki HESO-12-2 #EBAEHWMARE I B8 Brown 2.83
YCM-GR156 HMAEETMRRERE BEIRE Dark brown 2.83
Choujagsaki HESO-12-7 #&BEHWMARE G 8 Brown 2.82
Choujagsaki HESO-12-12 HEEBTMASEEYIE B Brown 2.78
M-Heso-CH-4 BASTHMAABEM REFSY Surface iron—rust 2.70 Siderite
M-Heso—CH-3 HAETMARE G RE—EEEBE Gray 2.67 High Mg—Calcite
Choujagsaki HESO-12-3 HEEBTMAEEZEY I B Brown 2.66
Choujagsaki HESO-12-10 BB HMARESIE 8 Brown 2.66
Choujagsaki HESO-12-6 #EBAEHMAREE G #8f Brown 2.63
YCM-GP158 HWEAETRIRER K& Gray 2.60
Choujagsaki HESO-12-9 #BABEHMARE & BE#8# Dark brown 2.56
Choujagsaki HESO-12-11 #EBEHMARE IH 8 Brown 2.56
Choujagsaki HESO-12-5 1EBEHWMAREE I 8 Brown 2,51
Choujagsaki HESO-12-1 HEEBTMAEEYIH R Gray 2.46 High Mg—Calcite
M-Heso-1 BAETHMAABI FEUVRE Light gray High Mg—Calcite
M-Heso-CH-1 HWEETMARESG R Gray High Mg—Calcite
MBC1-a FEMATMIMMAR A +ET 13 Brown Mg—-Calcite>Quartz
MBC1-b FEARTME R+ Bt Brown Quartz>Siderite>Mg—Calcite
MBC1-c HAERTFEARSFRER B Brown Mg—Calcite >Quartz
Ashikubo R. TETSU-12-5 E#RMREIZFTEAGR/ BE#BE Dark brown 327
Ashikubo R. TETSU-12-1 BRI REIZFTKE AR/ BE#BE Dark brown 3.15
Ashikubo R—1(=A) BREATERENZREAR) BEHSE Dark brown 3.13 Quartz>Siderite
Ashikubo R-B BHETRENZREARI BEEPEHESR Dark brown 3.13
Ashikubo R. 10 BRETRENIZREARN 3.04
Ashikubo R. 11 BRETRENSREARI 3.00
Ashikuno R. 5-1 BETRENZREARI 2.96
Ashikubo R. TETSU-12-4 FETREIZREARII EE#SE Dark brown 2.94
Ashikubo R. 5-2 BRETRENIZREAFRN 2.91
Ashikubo R. TETSU-12-3 FREHREIIZREARII B8 Brown 2.83
Ashikubo R-C BETRENZREARI KE Gray 2.71
MG1-a BERMYA/IN—D1a B Brown 3.26 Quartz>Pyrite
MG1-b ERMYUA/IN—T1b B Brown 3.26 Siderite>Quartz
MG2—a ERMYA/8—92a £/ it Black 3.02 Pyrite
MG2-b BEFRTOA/IN—H2b 2/ Black 3.02 Quartz>Pyrite=Siderite
MG2-c EREWOA/A—2 2 Black 302 Quartz>Siderite
MG3-a ERMYA/N—Y3a 26 Black 296 Pyrite
MG3-b BERTOA/N—H3b 24 Black 2.96 Quartz>Siderite
MG3-¢c ERMTPH /=93¢ £ Black 2.96 Quartz>Siderite
MBC1-a 26x45cm |- o) T
|
£l :
o Py o, A A A N
xxxxx E <Quartz Sio, K
o [T <—Magnesian Calc}ite‘
Ca(Mg)CO,

X 10. iR OREBIFE~CHA GUE MBCl-a) ORBELY. THROITE~ 72T DEINYA M T AEOAREET.

Fig. 10. Heso-ishi from the Hota Group, Boso Peninsula contains of high-magnesian calcite and a small quantity of quartz.
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FERIL A TRy &5, IO MG-1a 1TESE A 1LV, MG-3a [XEEIEN D72 5.

Fig. 11. Three specimens are composed of siderite, but median tube contains pyrite.
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Concretions from the Shimanto Supergroup
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and Ikari (2010) (%, =7 i PARET O PARIFAL S 225 T
ordamensis D27 Y — ML LW G E &2 LT
Wb, LL, FllEn/-EETIEAEE/LAGELTO
P& X AR EE TH 223, $RHE S AU 72 R XTI B
Thod (K12), THICKS R22F=2—71F, a7
V—a UOIREE CEE T, JBREIIOSOMRIAEREY)
TRIZKEHINEZ L 2BIETE D,

6. ~ETELEHBABEDER
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N X DIRERR ICIC X 0 REBE AL D I D,
DL RBHIEY T TR S D RIBSEEEIT, v
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(LEEEOENEZ R LTEY, BitoBEELR Y
DF bh=—, ELBEHEOIATA NEERY ET D~
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DIRBIIIZESILTH Y . HEhTF = — 7 A OZEMIT,
BICHEERL CRE X IER I N B DN, HHE
W, BIBRK R OILZRUSIC K > TR ZESILZ O
LR BBk BE 7S FEHE ST A L C B BB O AN TR
RENTZEHEET D, L, BORMRIERICE YR
FRMEHEAS, ZESGNICER I N R L E 2 6 Dd,

H A O % HCBIUE & B DL DAL 2 A iR AR
OABIRIZIE, BOREBRNIKE O A k- e
~A LT T7ATA MDD REEa 7 V- a s

12. Tasselia ordamensis DJEN 27 ) — g AL L=
il (BENKFEREAR) . O TELL EEIZmT Todfin
EHICML 25 F 2 — 7 RIEME A BETE 5. AHIE
TS EERICEZE LR WA Y v F A E R ENT-.
FETIEIEBICEEL TN RNWEIT, aryr—rvar
(b & Bare DHERRW) & IRT 5 2 L AT E L. PRI
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Fig. 12. Concreted trace fossil of Zasselia ordamensis. Refer to Figure 2.
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