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Biomass and species composition of sediment microflora are affected by the sources of
energy or organic material as well as many other factors. Methane and sulfides are known to be

the major energy sources for the microflora of hydrothermal vents and cold seeps. Methane
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and sulfides are also known to be produced during anaerobic degradation of organic matters

which is a taphonomic process. We investigated the influence of organic degradation on

microflora changes in deep-sea sediment. As an i sifu experiment, pig heads were placed near

a known cold seep colonized by Calyptogena clams. Within one month after the first pig head

placement, a small Calypiogena colony was newly formed in close vicinity of the pig head. Sedi-

ment fatty acid composition just beneath the pig head showed remarkable changes and became

similar to that from inside of the nearby Calypfogena colony. These result suggest that organic

degradation stimulates the formation of cold seep-type microflora and that the colonies of mac-

robenthos may be formed temporarily.

Key words : Sediment fatty acids, organic degradation, microflora, cold seep, taphonomy
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Table 1 Time table of pig head placement and sediment col-
lection at the off-Hatsuhisma cold seep, Sagami Bay,
central Japan.

Date

Dive (DD/MM/YY) Days elapsed Sediment sarmple
3K*-211 18/04/95 0 (1st pl. Pre-placement &
) 104/ (Ist placement) Calyptogenacolony
2K**.788 20/05/95 32 Observation only
3K-222 03/06/95 46 Omé&!lm
3K-267 19/11/95 215 Omé&lm
2K-872 13/06/96 422 (2nd placement) 0 m from the Jst
Om from the 2nd &
3K-297 24/07/96 463 [4] from the 2nd]

Calyptogenacolony

* Remotely operated vehicle,“Dolphin 3K°, ** Manned submersible "Shinkai 2000’
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Fig. 1 Topography and position markers around the pig-head placement site at the off-Hatsishima cold seep site in Sagami
Bay, central Japan. Large-scale map (left) based on Hattori ef al. (1996).
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Fig. 2 Temporal changes in the total content of sediment fat-
ty acid after pig-head placements. Shaded area indi-
cates the presumed background level of this site.
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Table 2 Biomarker fatty acids as indicators of sediment microbial populations.

Fatty acid Microorganisms Reference*
14.0 3-OH Some ¢-Proteabacteria (campylobacters) (8)

15:0 SRB (Desulfobulbus) (11)

15:0 iso/anteiso SRB (Desulfovibrio), anaerobes 4 (9) (12)
15:1 SRB (Desulfobulbus ), marine sediments (18)

16:0 3-OH Some ¢-Proteobacteria (campylobacters) (8)

16:1 w7 SRB (Desulfovibrio ), campylobacters?, anoxic sediments {11) (12)

16:1 wh/w7/w8/w11

17:1 iso/anteiso

18:1 w7

18:1 w7c Type llmethane-oxidizers

19:0 cyclo Campylobacters, thiobacilli, aerobes,
)

Type | methane-oxidizers (seep-mussel symbionts)
SRB (Desulfovibrio), marine sediments

SRB (Desulfovibrio, Desulfobulbus), anaerobes, sediments

(7 (10)
(12) (13)
(3) (12) (13)
(10)

(1) (2) (5) (6)

* (1) Baird & White 1985, (2) Baird et al. 1985, (3) Bobbie & White 1980, (4) Edlund et al. 1985, (6)
Goodwin et al. 1985, (6) Goodwin et al. 1989, (7) Jahnke et al. 1995, (8) Kerger et al. 1986, (9)
Mancuso et al. 1990, (10) Nichols et al. 1985, (11) Parkes & Calder 1984, (12) Parkes & Taylor 1983,

{(13) Taylor and Parkes 1983
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Eax Lo, —F, HERRER L 463HBD Y=y U
1 - 2r=-—NoEEY (0-Cpg-U, 0-Cpg-L, 463-
Cpg-U) #3TM (7 7A2A%2—) 43, =—27Yy F
W16 LINT—2ic g s bnt,

K5Ok, B)D7F5A&—% ELITHFIbDT
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20) b, yeuUNT - 2w = — LK ORERE
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bhbd, REORBICI Doy U A EEMER UK
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NI > 7 Y FA DT - CTELRBRB LI CARL
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Table 3 Total fatty acid contents, fatty acid from numbers and fatty acid compositions of sediments from beneath pig heads
(0 m and 0' m), 1 m from a pig head, and a Calyptogena colony (C). Sample designation is [days elapsed after the
first pig placement)-(sampling site; 0 m, 0’ m, 1m, and C)-(depth; U(0-5 cmbs), L(5-10 cmbs), 1'(0-1 cmbs), and
S0 onJ.
Sampic | FA g /g f:;s 9521* 100 ;gg 0 20 11798 1200 120 1400 MloeS M0 150s0 150 am 151 ok 150 313:& lf’:cl);’k 1}.2;‘
0-C-U | 0s5s 11 - - - - 27 491 - - 197 3.64 6.59 - - - -
0-CL | 054 3 - - - - - - 18.60 - 9.34 - - - -
0-0-U | 040 9 - - - - - - - 18.77 441 833 - - - -
00-L | 064 14 3.51 - - - - - 1526 3.09 6.56 3.01 - - - -
460-U | 136 18 2.83 - - - - . - 1136 220 4.40 - 1.60 - 3.61 4.36
60-L| 038 7 - . . . - - 17.14 6.65 - -
46-1-U | 101 17 - . - - - . - 155 - 629 144 267 13.03 - - 238 3.44
46-1-L | 075 14 - 210 - - - - - - 10.59 3.48 6.61 - 252 - 572 7.04
2150-U] 131 19 174 140 - - - - - - 091 - 9.46 1.99 330 - 092 - 152 267
2150-L| 040 12 - 224 - - - - - - - 12.58 241 489 - - - 297 -
215-1-U| 087 15 - - - . - 5.46 - - 13.10 233 381 - - - 432 4.81
215-1-L | 067 13 215 - - - - - - - 11.01 315 6.25 - - - 433 5.97
422-0-U| 119 19 1.60 111 - - - - - 2.20 116 - 9.68 274 4.60 - 1.86 - 253 3.53
4220-L| 090 2 1.91 0.96 0.90 - - - 197 135 112 10.02 3.03 5.67 - 223 - 353 456
463-C-U| 069 15 - - - - - 288 13.87 3.79 5.68 1.94 3.84 -
463-0-1'| 079 14 6.64 - ' 1.69 - - - 3.58 - - 10.97 243 472 - 230 378 - -
46302 | 216 23 621 0.75 . 1.54 - 0.69 - 1.56 - - 8.53 223 32 - 152 - 220 313
463-0'-3| 194 % 7.46 0.84 - 1.37 - 092 - 221 0.99 - 8.69 1.86 3.09 - - - yk}| 3.10
463-0'4'| 202 17 4.65 - - - 3.22 - 14.51 284 412 - 1.62 2.64 279 -
46305 0.74 13 6.38 - - - - - 273 - - 9.28 2.87 5.45 - 336 4.37
463-06'|  0.90 15 6.25 - - - - - 235 - - 9.93 2.81 4.33 . - 1.91 -
463-0-7'| 103 16 6.06 - 2.85 3.84 216 - - - 10.02 282 4.88 - 1.97 - 134
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Sample | 1600H 29 161 wse 160 17:.150 O 0wl 1810 163%}"? 1(1]7;35 ;g’f{ fi 12:% 181 0% ‘w},ziu 181 gsc 180 L zlg}g 13)9;?15 2011 S
0-C-U 2476 1060  23.83 ; ; 4.85 396 219

0-C-L 201 1189 3144 ; ; 572

0-0-U 14.08 . 30.16 ; 3.05 . 4.87 460 674 ;

00-L | 611 853 195  18.25 ; 7.69 467 535 774 818
60U | 292 193¢ 655 17.30 . 3.16 1.69 454 a7 327 409 2
46-0-L 2435 13.63  25.63 ; ; ; . 492

461U | 141 1703 514 10.50 178 281 . ; . 349 235 2.51

46-1-L | 468 2280 1277 12.64 ; - . 3 4.10 283 212 210
25-0-U] 172 2352 681 2084 ; . . 232 68 S12 484 198 . 211
215-0-L| 194 2873 11.08 2027 . 3 . ; e03 468 418

25-1-U[ 321 2431 671 13.40 5.08 5.50 215 308 275 ;

U51L| 404 2513 1053 16.65 ; 3.15 ; . .22 . 343

220U 231 26T 634 2042 ; - ; 111 438 438 ; 487 153

4220-L| 300 234 756 1417 . 1.85 217 434 208 254 159
63CU| 369 2096 566 2138 357 . . 237 3.9 257 286 .

46301 297 1844 5314 ;7 ; ; 501 293 5.47 -

463042 239 1744 431 2025 161 137 . 129 749 4m 462 L62 135
463003 | 164 1766 515 11T ; 110 L7 LIS 694 409 : 397 206 121 177
463-0-¢| 156 2100 911 19.01 . . ; 162 190 309 225 29 .
463-0-5'| 289 2046 835 2057 ; : 467 456 4.06 .
463-0-6'| 313 1883 736  25.21 . . 884 335 ; 5.69 . .
463.0-7| 282 1495 433 2425 - . . . 424 251 3 895 ; ; -

* Unknown fatty acid having the equivalent chain length (ECL) of 9.521 or 11.798.

** Complex of 16 : 1 w7¢ and 15 : 0 iso 20H
*** Complex of 18 : 2 w6,9¢ and 18 : 0 ante

#*¥* Complex of 19 : 0 cyclo and 2 unknown fatty acids.



(A) Euclidian Distance (B) Euclidian Distance
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(C) 0 10 20 30 (D) 0 10 20 30
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463-0' (5-6) 463-0" (5-6)
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463-0' (1-2) 463-0' (1-2)
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5 JeRSEARI S T SR OEREGEY TTF v Fe 75 4, (A) 126H, (B) GEERBEOWEOELHIL
fetobho, (O vevYrd - z2n=—RHAOELYEALLL D, (D) ZEERFEEF 3-4 cmbs J& OReB A BT
o4 e )

Fig. 5 Dendrograms showing the similaity relationship of various sediment samples based on fatty acid compositions. (A)

shows the general and detailed relationship. (B) outgroups the sediments before the pig head placement. (C) stresses
the difference between the sediments inside and outside of Caplyptogena colony. (D) focuses the feature of the 3-4

cmbs section of a sediment core sample.
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Fig. 6 Similarity relationship of 1 cm-sections from a
sediment core sample beneath a pig head.
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Day 422
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Fig. 7 Schematized change of sediment microflora after pig head placement. Hetero, heterotrophic. MO, methane-oxidizing.

SR, sulfate-reducing. SO, sulfur-oxidizing.
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Photo 1 Temporal monitoring of the placed pig heads and the vicinity. Elapsed days are indicated at top-left of each picture.
Pig heads are outlined for visual convenience.

JAMSTEC J. Deep Sea Res., 13 (1997)



	目次
	CONTENTS
	海底での有機物分解による冷湧水型微生物相の形成-海底比較実験タフォノミー（CETUS)へのアプローチ
	1. はじめに
	2. 材料と方法
	2.1 有機物塊（豚頭）の海底設置
	2.2 豚頭設置地点
	2.3 堆積物の採取
	2.4 堆積物の脂肪酸の分析

	3. 結果と考察
	3.1 豚頭及び海底の観察
	3.2 堆積物脂肪酸の含有量
	3.3 堆積物脂肪酸の多様性
	3.4 バイオマーカーとしての堆積物脂肪酸
	3.5 デンドログラム

	4. 微生物相の経時的変化-まとめ
	謝辞
	引用文献
	写真


