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Theorigin of carbonate chimney from Kuroshima Knall
Shigenori OGIHARA*®  LikaTAKEUCHI ** Ryo MATSUMOTO*? Hideaki MACHIYAMA**

The carbonate chimney stood upright from sea floor was collected from Kuroshima Knoll.

Inorganic and organic geochemical analysis were performed to investigate the mechanism of chimney formation.
The following conclusions were reached as a result of this study: (1) The major composition of clastic materialsin car-
bonate chimney is consistent with the composition of the surrounding mud. (2) The Ce anomaly in carbonate chimney
was smaller than that of seawater. (3) Temperature of carbonate precipitation estimated by Oxygen isotope was 3-5° C.
(4) The only biomarker detected from chimney was alkanes.

These results suggest that chimney was formed by the inorganic precipitation of carbonate at the collected point.
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Tablel Chemical composition of carbonate chimney from
KuroshimaKnoll.

A B C Mud
Si0:  (wt%) 17.14 16.41 18.31 43.87
TiO: 0.25 0.24 0.27 0.63
Al:Os 4.98 4.79 5.50 12.98
Fe:0s 2.23 2.53 2.35 5.84
MnO 0.03 0.03 0.03 0.06
MgO 13.64 13.45 12.67 4.46
CaO 22.89 24.59 23.07 10.96
K20 1.10 1.04 1.20 2.61
Na:O 0.93 0.70 0.87 1.54
P-0s 0.15 0.17 0.16 0.17
IG Loss 36.65 35.25 35.56 17.24
sum 99.96 99.20 99.98  100.35
Org C (wt%) 0.11 0.13 0.12 0.30
Total S 0.05 0.30 0.09 0.05
Si02/Al:0s 3.44 3.43 3.33 3.38
0 °C (%) -16.99  -16.66  -16.20
60 7.49 7.59 7.33
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Figure1 NASC normalized REE composition in carbonate.
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Figure2 m/z85 Mass chromatogram of N-1 fraction.
Numbers refer to carbon numbers of n-alkane.
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Figure3 m/z85 Mass chromatogram of N-1 fraction in "A" of carbonate chimney. Numbers refer to the location (carbon
number) of the methyl substituents of monomethylalkanes.

5. &8

20014E [ L A9\ 2K | 8512648012 35T, BB It &
DERILEN 7R ICE Y LTV A — R A= FL = —% 3R
ML7z0 SOFL=—I2DWTHEREA B ER L2 041 % 4T
W, ZORKEROIRN ZRA T EORE, Fo=—% ik
FTHH—=RA=MID VT T DA 572, (1)
P T2 = — R O FE Y 0 325 55 $E & R BH o iR oL
B lE—3T %0 (2) FL=— %MK 35 R BRIE O REEHLK I,
MK E AR THEFCeH & 150, (3) b B o B 3% W] {7 14
A, FH=—% N8RS U7z BRI ASTR i U7z i 13-
5°CEVHEA DOz () FA=—ITH Y R A 7
L NAF == ETNH Y FRDENDLDARTH 5o N-T
WY DIATE, C18% THM E LN A BB 2 R &7
WY = RIRT, 72, IS ROMMAR &L
P TH %,

DLEOKERDS, FA=—3BAEOY AT CRE MM %
2RI DIBAE LT, 3-5° CE WA I WIREEIC B W
T, AT W BIBRKR ST L2 Z 25N b, $72,
RIS EY O EE 2 ]S 5844~ —h— 13 I
[N

RERETIIEEEIREFEELTIHA LI AV ANEIE
HTTAYNANL =B LT W5, ZHUITETE )
DEAL T, A¥ > ¥ —F e oTHEIZH NS5,
W72 25 NG HEARIEOBEEE A4 L UG L, Y A4
YR EN Do I LS THERE W TR ERIE O TL i A
HELABEEZOND, Thbh, BEHEEIPSRINEIN-E
VT AT ERLE THIHLEEZON L,

16

SCHR

1) Brewer, P.G., "Minor elements in seawater". in Chemical
Oceanography, 1, : J.P. Riley and G. Skirrow, Eds.
(Academic Press, New York, 1975), 451-489.

2)Epstein, S.E., Buchsbaum, R., Lowenstam, H.A., and
Urey, H.C., "Revised carbonate-water isotopic temperature
scale’. GSA Bull., 64, 1315-1326, (1953).

3)Han, J., McCarthy, E.D., Calvin, M.and Benn, M.H.,
"Hydrocarbon constituents of the blue-green algae. Nostoc
muscorum, Anacystic nidulans, Phormidium luridum and
Chlorogloea fritschii*, J. of Chemical Society. C, 2785-
2791, (1968).

4)Kenig, F., Sinninghe Damste, J.S., de Leeuw, JW. and
Huc, A.Y., "Occurrence and origin of mono-, di- and
trimethylalkanes in modern and Holocene cyanobacterial
mats from AbuDhabi, United Arab Emirates’, Geochim.
Cosmochim. Acta, 59, 2999-3015, (1995).

5)Machiyama, H., Matsumoto, T., Matsumoro, R., Hattori,
M., Okano, M.,Ilwase, R., and Tomaru, H., "Outline of
Shinkai 2000 dive surveys on the Kuroshima Knoll, off
Ishigaki Island. -Preliminary report of the NT01-05 Legl
Cruise", JAMSTEC Deep SeaRes., 19, 45-60 (2001).

6)O'Neil, JR., and Epstein, S., "Oxygen isotope fractiona-
tion in the system dolomite-calcite-carbon dioxide",
Science, 152, 3719, 198-201. (1966).

7)Shiea, J., Brassell, S.C. and Ward, D.M., "Mid-chain
branched mono- and dimethyl alkanes in hot spring

JAMSTEC J. Deep Sea Res., 21(2002)



cyanobacterial mats; A direct biogenic source for branched
alkanes in ancient sediments?', Org. Geochem., 15, 223-
231, (1990).

8) Tomaru, H., Matsumoto, R., Machiyama, H., Iwase, R.,
and Takeuchi, R., "Geochemistry of Cold Seep and
Interstitial Water in Kuroshima Knoll", Jamstec J. Deep
SeaRes,, 19, 1-7, (2001).

9) Tulloch, A.P., "Chemistry of waxes of higher plant", in
Chemistry and Biochemistry of Natural Waxes, Kolattukudy,

JAMSTEC J. Deep Sea Res,, 21(2002)

P.E. ed., (Elsevier, Amsterdam, 1976), 235-287.

10) Volkman, JK., Johns, R.B., Cillan, F.T., Perry, G.J. and
Bavor, H.J,, "Microbial lipids of an intertidal sediments- 1.
Fatty acids and hydrocarbons®, Geochim. Cosmochim.
Acta, 44, 1133-1143, (1980).

11) Weete, J.D."Algal and fungal waxes'. in Chemistry and
Biochemistry of Natural Waxes, Kolattukudy, P.E. ed.,
(Elsevier, Amsterdam, 1976), 349-418.

Usf sz 81 S 144-8 A5H)

17






	黒島海丘におけるカーボネートチムニーの成因
	1. はじめに
	2. 試料
	3. 分析方法
	4. 結果と考察
	5. まとめ
	6. 文献


