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Sediment samples were collected from subduction-related areas (Nankai Trough and Sagami
Trough and Kanasu-no-se Bank, Enshu-nada). Sediments were collected at the points where

biological communities (as a methane-seepage indicator) were observed and the points with no
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visible colonies. Phospholipid fatty acids were extracted from the sediments, and the abundance

and composition of the fatty acids were compared among the sediments, with special reference to

the occurrence of biological communities, i.e. the occurrence of methane seepage. Cluster

analysis of the fatty acid compositions showed that the sediments from biological communities

were closely associated with each other., while the non-colony sediments formed a distinct group.

This suggests that the sediment fatty acids, which reflect sediment microflora, is a potential bio-

indicator of methane seepage. Two non-colony sediment samples were placed in the cluster of

colonized sediments. This implies that the fatty acid analysis may serve as the precursor bio-

indicator preceding to biological colonization.
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Table 1 Description of sediment samples and their phospholipid fatty acid contents

Sample Dive Date Location Water depth Sampler Depth No. of Total PLFA Note
(MM/DD/YY) (m) (cmbsf™®) PLFA™ forms (g gh*
N-la 10K".42 08/20/97 33-36.015' N 3848 Push corer 0-12 9 0.53 No biological
137-32.385'E communities observed
N-1b-U 10K-42 08/20/197 33-36.015' N 3848 Push corer 0-5 6 0.69 No biological
137-32.385'E communities observed
N-1b-L 10K-42 08/20/197 33-36.015' N 3848 Push corer 5-10 3 0.12 No biological
137-32.385'E ities observed
N-2-In 10K-43 08/21/97 33-36.301' N 3768 Push corer 0-8 8 1.47 Inside of
137-32.341'E Microbial mat
N-2-Out 10K-43 08/21/97 33-36.316' N 3765 Push corer 0-8 13 2.27 1 m from
137-32.293'E microbial mat
N-3a-U 10K-45 08/23/197 33-38.810°' N 3761 Push corer 0-5 5 0.47 1'm from
137-54.540'E Calyptogena colony
N-3a-L 10K-45 08/23/197 33-38.810' N 3761 Push corer 5-10 6 0.58 1m from
137-54.540'E Calyptogena colony
N-3a-S 10K-45 08/23/97 33-38.810' N 3761 Scoop 0- 24 3.74 Inside of
137-54.540'E Calyptogena colony
N-3b-0.5 10K-45 08/23/97 33-38.817' N 3761 Push corer 0-5 14 3.35 Inside of
137-54.535'E Calyptog colony
N-3b-5.10 10K-45 08/23/97 33-38.817' N 3761 Ekman-Burge 5-10 19 229 Inside of
137-54.535'E grabber Calyptogena colony
N-3b-10.15 10K-45 08/23/97 33-38.817'N 3761 Ekman-Burge 10-15 13 0.99 Inside of
137-54.535'E grabber Calyptogena colony
N-3b-15.19 10K-45 08/23/97 33-38.817'N 3761 Ekman-Burge 15-19 23 2.78 Inside of
137-54.535'E grabber Calyptogena colony
N-3b-S 10K-45 08/23/97 33-38.817' N 3761 Scoop 0- 17 1.98 Inside of
137-54.535'E Calyptogena colony
HC 3K™.221 06/02/95 35-05.681' N 1167 Push corer 0-5 24 8.37 Inside of
139-20.703’E Calyptogena colony
PO-U 3K-222 06/03/95 34.59.989' N 1169 Push corer 0-5 11 1.56 0m from
139-13.685'E a porcine head
PO-L 3K-222 06/03/95 34.59.989' N 1169 Push corer 5-10 9 0.42 0m from
139-13.685'E a porcine head
P1.U 3K-222 06/03/95 34.59.989' N 1169 Push corer 0-5 18 5.49 I m from
139-13.684'E a porcine head
P1-L 3K-222 06/03/95 34.59.989' N 1169 Push corer 5-10 9 0.96 1 m from
139-13.684'E a porcine head
N-KS 3K-300 09/03/96 34.17.24T' N 321 Scoop 0- 2 0.38 No biological
138-15.049'E communities observed

*1, ROV Kaiko, *2, ROV Dolphin 3K;*3, cm below sea floor; *4, phospholipid fatty acids; *5, u g PLFA per g dry sediment
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Fig. 2 Correlation between contents and numbers of phospholipid
fatty acids (PLFA) extracted from sediment samples.
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Fig.3 Dendrogram based on the compositions of phopholipid fatty acids extracted from sediment samples.
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Major PLF As| 14:0 15:0 iso 15:0 ante 15:0 16:1w7c 16:11wbc | other 16:1 16:0 17:1 iso 17:0 ante | 17:0 cyclo | 18:2 w6,9¢c 18:1 18:0 Others
N-3b-0.3 13 3.42 6.5 1.79 5.01 16.37 552 25.89 1.52 = 339 5.73 12.7 5.39 =
N-3b-5.10 3.01 1.79 3.7 081 2281 32.41 1.8 11.63 1.25 1.44 2.01 217 11.59 249 1.11
N-3b-15.19 377 236 5.74 1.14 30.79 10.62 1.43 15.76 1.85 4.23 283 233 11.99 3.64 152

N-3b-S 3.29 2.21 48 1.03 30.93 11.12 1.52 17.12 1.61 247 2.66 3.27 138 3.54 0.64
N-3a-S 3.22 2.03 4.6 0.88 29.46 9.25 - 14.44 1.52 388 2.39 245 16.77 5.27 3.84
N-3b-10.15 495 2.52 6.69 = 30.85 109 1.84 16.59 1.58 113 237 21 17.88 = =
P.1-U 4.69 231 4.81 1.02 29.09 6.02 259 19.25 1.07 1.89 1.64 1.41 17.42 2.1 4.69
HC 1.45 3.62 1.4 1.5 18.85 8.11 0.7 18.28 1.89 387 252 057 13.21 2.98 8.74
N-2-In 12.9 3.66 5.91 = 31.97 9.36 244 21.78 = = - = 11.99 B -
N-3a-L 14.15 N 6.86 - 34.15 11.37 - 20.12 = = = = 13.34 = =
P.0-U 9.29 292 6.09 = 29.36 8.94 3.2 2117 = = = 1.58 11.66 =] 319
Pa-L 9.8 2.99 14 = 29.84 6.9 2.64 25.56 = = = = 10.46 = 4.41
N-1b-U 17.59 = 1.06 = 25.74 178 = 25.03 = = = = 16.81 = -
N-3a-U 9.1 = = - 35.51 11.28 = 2474 = B = = 18.76 = -
N-1a 6.94 1.3 6.88 = 26.18 147 1.96 271.12 = 14 = - 20.75 = =
N-2-Out 6.72 2.56 6.27 0.85 2249 6.5 1.63 28 1.23 147 = = 19.44 2.84 =
P.O-L 12.75 2.61 8.03 B 16.14 5.59 = 284 - - = - 6.95 - 19.51
N-1b-L 35.44 = 14.11 = = = = 50.46 = = = - = = -
N-KS 31.23 = = = = = = 62.77 - = = = = = B
Minor PLFAs| 12:0 iso 12:0 13:0 14:0 iso 16:0 iso 17:0 18:3 w3,6,9¢| 20:4 20:1 w9t
N-3b-5.10 = - 0.38 = = = E 0.73 =
N-3b-15.19 = = 0.26 0.27 0.18 0.31 = 0.5 =
N-3b-§ - - 0.64 = = = - - -
N-3a-S = 0.13 0.67 0.65 - 0.52 0.63 0.76 0.48
P.1-U = 0.53 0.83 = 333 - - - -
HC 0.95 0.39 1.79 1.26 = 1.89 - 1.33 1.13
P.0-U = 087 - = 292 = - - -
P.i-L = = = = 441 - - - =
P.O-L = 2.23 - = 17.28 S - - -

F2 HERWRE N SHB S VIRERIIE oMK (E&%)
Table 2 Compositions of phospholipid fatty acids extracted from sediment samples (weight %)

B e—7a7AnNs 7)) T7hEDNL F~—H— MRl
Mz, A5 BRI LERIBEEZ:, Chbo
BAEM TN —T L ENICHINT B354 F~— 5 — R
FHEIIIRT,
e—70TANZ T TIZBT HME AR
BONELALN, HEBEORNETHLEO )| S
DINV—=TIIRT 5 (B O NI I BAF R 7358
GbHD)e T, e—TRTFFNZF)TIZBRT LM
Wi, KPEEEPREHR AT A - O f gL oSk
B, Wi SEOWMHERZLICLER5h5, &
hid, ChoORBICEIL RCER (BFA) A5A
WIHFETL0THS 9. LehH->T, BILEiH
RPLEHIHFET L2 THH) A7 VERFFICH e —F 0
TANZTITERTAMAEAPZ S AERTIEEZ LN
b0 Tz, BMIZZOMBEOEEHIZE TS v HAE
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Fatty acid Microorganisms Referencex*
14:0 3-OH Some & —Proteobacteria (campylobacters) (8)

15:0 SRB (Desul fobulbus) (11)

15:0 iso/ante SRB (Desulfovibrio), anaerobes 4) (9) (12)
15:1 SRB (Desulfobulbus), marine sediments (14)

16:0 3-0H Some & —Proteobacteria (campylobacters) (8)

16:0 iso SRB, anaerobes, marine sediments (1) (10)
16:1 w7 SRB, camplylobacters?, anoxic sediments (11) (12)
16:1 w5/w7/w8/wit Type | methane-oxidizers (7 (10)

(seep-mussel symbionts)

17:0 iso/ante
17:1 iso/ante

SRB, anaerobes, marine sediments

SRB, marine sediments

(1 (@ (12)
(12) (13)

18:1 w7 SRB, anaerobes, sediments (3) (12) (13)
18:1 wic type || methane—oxidizers (10)
19:0 cyclo Campylobacters, thiobacilli, aerobes (1) (2) (5) (6) (9)

* (1) Baird and White 1985,
Edlund et al. 1985, (5) Goodwin et al. 1985,
al. 1995, (8) Kerger et al. 1986,

(2) Baird et al. 1985,
(6) Goodwin et al. 1989,

(9) Mancuso et al. 1990, (10) Nichols et al. 1985,

(3) Bobbie and White 1980, (4)
(7) Jahnke et

(11) Parkes and Calder 1984, (12) Parkes and Taylor 1983, (13) Taylor and Parkes 1983,

(14) Taylor and Parkes 1985

#3 HEMRPBUEWE OB L 1 %/ 4~ — & — IRk

Table 3 Biomarker fatty acids as indicators of sediment microbial populations.
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3 S-reducing
(15:0, 15:0iso/ante,16:0iso
17:0iso/ante, 17:1is0)

B cH,-oxidizing B 16:107c

16 : 1wbc

Cluster 2

R T 1o

Cluster 3

N-KS - Not detected
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Fig. 4 Ratio of biomarker fatty acids to total phopholipid fatty acids (weight %)
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