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Abstract

Calcite nodules with ¢'*C values between —42 and —33 %, were discovered in the
Pliocene Tamugigawa Formation which crops out at Matsuguchi in the Matsunoyama
area, Niigata Prefecture. The ¢'*C values of the nodules are lower than those of
organic matter by 8 to 17 %, indicating that the carbonate ion of the calcite originate
in methane with low ¢*C. The occurrence of Calyptogena fossils is consistent with the
interpretation that the carbonate ion of the nodules is of methane oxidation origin.
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Fig. 1 Maps showing the study area location and sampling locality.
(a) Index map. (b) Matsunoyama area.
The scale of the topographic map is 1: 25000. The “Senjyu” sheet was published
by GSI (Geographical Information Authority of Japan).
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Table 1 Sample descriptions and isotopic compositions of calcite.
6*°C values are presented on the PDB scale, and 6'*0 on the SMOW scale.
Abbreviation of the minerals: Cal: calcite, Dol : dolomite, Ap: apatite, Chl:

chlorite.
Nodule Shape and size of nodules Authigenic 6Cppr | 0" Osmow
Sample No. . . .
type (¢ : long dimension) mineral (%o) (%o)
Tyvpe 1 16050611 Oval, ¢ =8cm Cal>>Ap, Chl | —20.0 33.9
yp 16050615 Oval, ¢ =2cm Cal>>Ap, Chl | —23.1 33.3
16050612a (rim) |Pipe, d=1.5cm; L=5cm |Cal>>Ap —34.7 34.5
16050616 Oval, ¢ =3cm Cal>>Ap —32.8 34.4
16050617 Oval, ¢ =6cm Cal>>Ap —33.6 33.4
T 5 16050618 Irregular shape, ¢ =5cm  |Cal>>Ap, Chl | —32.9 34.1
e
YPe 116050619 Irregular shape, ¢ =4cm | Cal> > Ap —380 | 342
16050620 Irregular shape, ¢ =3cm |Cal>>Ap, Chl | —37.1 33.9
16050623b (core) |Pipe, d=1.5cm; L=5cm |Cal> >Dol —41.8 35.0
16050624 Irregular shape, ¢ =8cm |Cal>>Ap —37.6 34.0
X Type ! nodule
© Type 2 nodule
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Fig. 2

Carbon and oxygen isotopic compositions of calcite in

nodules from Matsuguchi, Matsunoyama district, Niigata

Prefecture. 6'°C values are presented on the PDB scale,

and ¢'*0 on the SMOW scale.
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Table 2 Chemical compositions of calcite in the nodules from Matsuguchi, Matsunoyama
area. X values (e.g., X¢2) represent the mole fraction of carbonate end member
(e.g. CaCOs). n.d.: not determined.

Nodul
odute Sample No. Xeca Xg Xre Xun
type
16050611 0.873 0.119 0.006 0.002
Type 1
16050615 0.889 0.105 0.005 0.002
16050616 0.874 0.121 0.003 0.001
16050617 0.882 0.114 0.003 0.002
T 5 16050618 0.881 0.112 0.004 0.002
ype 16050619 nd. nd. nd. nd
16050620 0.889 0.106 0.004 0.002
16050624 0.856 0.138 0.005 0.001
Average 0.878 0.116 0.004 0.002
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Table 3 Whole-rock chemical compositions of calcite nodules and host mudstone.

Sample No. 16050614 16050617 16050620
Kinds of sample Mudstone Type 2 nodule | Type 2 nodule
Si0, (%) 67.42 25.38 20.13
TiO, 0.68 0.27 0.22
Al,O4 17.11 6.26 5.22
Fe,0, 5.82 2.95 5.52
MnO 0.06 0.13 0.19
MgO 2.39 5.66 5.86
CaO 1.71 57.02 60.73
Na,O 1.65 0.75 0.60
K,O 3.04 1.03 0.73
P,0Os 0.12 0.55 0.80
Total 100.00 100.00 100.00
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MEMEE vy —ICRESIN TV 2 2HEHEEX B EE 2 AW ot LTz, 2l
i, BEIOEEIDI100%127% 2 K D WHIBME LI LTRLIc, 9471 /Y a—)b
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