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Izu-Bonin Transect Dive Program

—Cross Section of Qceanic Crust, Serpentinite Seamount,
Manganese Pavementi—
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lzu-Bonin arc-trench transect dives were successlully performed and the following
new evidences arose. Highly in situ deformed mudstone in the new fissures were found
at the seaward slope. On the Mariana seaward slope, Cretaseous pillow lavas and chert,
oceanic crust assemblage, were abserved and collected by submersible for the first {ime.
Forearc basement was dolerite and boninitie voleanics. Precise overview of the
TOWBAC was made clear and sedirnents under the community, ear bone were obtained.
Along the steep cliff of the Torishima Rift, 1.7Tkm continuous eross section of the arc
volcanics were observed and it was comparable with deep sea drilling. Manganese
pavements similar o those found at the seaward slope of the Eyukyu trench was found
together with ropy and pillow lavas at the Kinan Escarpment, eastern Shikoku basin,
Serpentiniles were callected at Coniecal, Pacman seamounls as well az Coni-Pac triangle
in the Mariana forearc. Peridotite which constitutes the upper mantle were contained in
serpentine fows, Giant sea anemone which was found during Alvin dive, 1987 alill is
alive on tone of the carbonate chimneys. These results offer new evidences that the
oceanic type Izu-Bonin and Mariana are-trench system has quite different nature with
the continental type Northeast Japan arc-trench systermn, specially morphelogy and
stratigraphy at seaward slope, structure and chemistry of the wedge mantle, forraation of
rift and crustal structure and backarc crust and history.

Key words : Plate stratigraphy, TOWBAC, Kinan Escarpment, Serpentine flow and Cal-
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Table 2 List of dive points.

#1c0#E OALB £E - MERDEENAE KR 6,50m
AT vy — RO

H#ieode 5 B12A EF - NERDEFEMMEE KE 6,390m
San Jose State Univ. Susan DeBar

1T 0 B14B (k) 88 PRIRGEGIEHEE KIE 6.344m
San Jose State Univ, Susan DeBar

#irelat 9 A16E CF) BREMIMASEEILME &KE 6,400m
AR 7 - WSO

HITHET 9 HLTE (&) MEFEERANERSEELEE KE 4.056m
NG~ BR OB

HiTugit o H1EH AFRGMEERETRBELETE HE 4.08Tm
WEACEERES nE R

#1758 S HI19H BE - EFREMEEY 7 AE L.679m
WRCOERRE s Wl %

H1T6HAT P20 EEEEZEE &KE 4.64m
WLRETRME ST BT

F1TTEE 9Bz MEMEHE AE 4.79m
MM o —  WEBCRE

HITEMRT SH3E U7 FEERe s BURETR KE 3.604m
University of Hawaii Patricia Fryer

EITHEE WE 1H =97+l =h00 RE 3.215m
BEHEEN v 2 — BRREBREE

#120i 1WA H TV THFERo=S s SREW KFE 5.795m
University of Hawaii Patricia Fryer

HIBER WA4R =) THEMEMETE HE 6.424m
BEAsE pIB_
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Table 3 List of all the samples collected during the cruise.

No Riuc|mwizERE | W & ¥ |unEs|xmse| X N 2 peuee| S & #
Mudstone with Brownish gray mudstone with maximum 10mm to minimuem 3
1 [3163/ 1963 & 11| W Mk | & & |R-001 manganese coat L aed R mm manganess crust
2 |#168[1993 9 11| WM Mk |2 5| R0 Misdetone 1 asal 22 18 10 Highly jointed light yellow brown mudstone with mangansese
crust.
3 |#168] 1993 9 11| FEE kMR | B fH | R-003 Brownish gray mud | 1 80| 5 8§ 2| Prownish gray mud.
4 (#1668 1992 9 11| FER Mok | 6| R-004 | Mudslone 1 Goo| 4 12 5| Yellow brown mudstone with manganese coating.
Coarse mud with pebbles of mudstones, brown mud with white
B |#168| 1993 & 11| BERY fRkig | o 7 |C-001 | Mud I ey ey
6 |#168) 1958 9 11| M Mckig (2> T | C-oo2 Mud 1 Dark brown mud with ash suffered from highly bioturbation.
7 |#168/ 1993 0 11| BE W@k |2 7 |Ccomm | Mued 1 Brown mud with white ash layer.
B |#169| 1993 9 12| Susan DeBari | ¥ & | R-001-a | Basaltic Andesite 1 525| 10 9 6| Blueish gray. A little thin crack.
8 (#1659} 1993 9 12 | Susan DeBari | ¥ T | R-00i-b | Basaltic Andesite 1| 1250 18 & 7| Blueish gray. A little thin crack.
Dark brown to grayish brown, There is a burrow in the middle
10 (169} 1092 9 12| Susan DeBari | 2 T | C-001 Mud | hoelsan of the cors.
Moderate brown. Homogeneous, very soft, no internal structure,
11 [#171] 1998 9 14 | Susan DeBari | 2 7 | C-001 Mud 1 Dark reddish brown lenses make elightly lamination in S5cm of
the lower part of the core.
12 [#171) 1992 9 14 | Susan DeBari | =3 7 | C-002 Mud 1 Moderate brown. Homogeneous, very soft, no internal structure,
13 |4t172 1903 & 16| W@ Wkir | o T | C-001 1 BEA T a1,
14 |#172{ 1998 9 16 WE ki |2 T | Ccoo2 Mud i Brownish gray mud. Slightly consolidated, bedding.
15 |$172( 1993 0 16| WM BRKBE |2 7 |C003 | Mud 1 Dark brown mud.
Muassive dark green serpentinite wilth white fine vein network.
16 |#172( 1993 5 16| WM #kME | = 7 | R-00-01 | Serpentinite [ 0] 19 1 18 e anyving=adithred
1T |4172| 1953 8 16 | MM #ok0E |4 5 | R-001-02 | Serpentinite 1| 2900 | 1813.5 10| Highly sheared serpentinite.
18 (4172|1993 9 16| WM Bokie | ¥ 5 | R-00103 | Serpentine Sandstone | 1 00| 11 6 & ::m:gunemdatam irregular mixture of coarse sand and ser-
19 (4617201983 9 16| KM ARE (4 45 | R-001-04 | Basall 1 400 8 T 6| Fine-grained basalt with aiteration halo, Aphyric with minute vein,
20 | 4172|1993 9 16| WM MGKRE | ¥ 5 | R-00-05 | Serpentinite 1 %00 | 6.8 & 6| Highly allered serpentinite.
21 (4172|1993 © 16| EEME MekpE | ¥ 5 | R-001-06 | Serpentinite breceia | 1 30| 8 6.5 6| Dark green Serpentine breccia with veln (cataclastic texture].
22 (#172)1993 9 16| W MokEE | ¥ T | R-0M-7 | Serpentinite | Wd| & 3.5 3.5 Highly serpentinized serpentinite,
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No| DI | WiiEAR | # & % |MHEE| MEES] o M & e miz () o) i #

28 (#172) 1903 9 16| EEMg BCERE | F R | R-001-08 | Serpentine Sandstone | 1 150 % 5 2| Serpentine sandstone and sillstone.

24 [#172) 10803 9 16 | EEE HmAM (£ | R-001-09 | Peridotite 1 55 25 3

|26 |#172/ 1903 9 16| BB BALE | & 4 | R-001-10 | Peridotite I 2535 1.5

|26 |$£172( 1903 9 16| 6 Hkop |48 {7 | R-001-11 | Peridotite 1 525 3

97 4172 1993 0 16| R MASS | @ | R-001-12 | Peridotite 1 TIEE

|28 [#172( 1993 9 16| @B WAS |# £ R-WI-19 | Peridotite 1 3.7 2.8 1.5

{20 31721098 9 16| WE MER |H £ R-00I-1 | Peridotite 1 3.5 3 1.7

30 (#0172 1993 9 16| EEE BCKSE |5 T | R-001-15 | Peridotite 1 3 2.5 1.5

: 38 Sashanitng Serpentine conglomerate h.ighllr shqarnd with_ whi!n vein :

31 |4ELT2) 1893 9 16| EEE MGERE | ¥ & | R-D02-0) Conglomerate 1 38004 2T 15 14| ingide, meta-gabbro (quartz diorite) wilh fing white vein rather
leucacralic.

g0 [#172f 100 ¢ 16| mE® moam | EIR -202-00 | Basatt e st o 2w o Eﬁt:lirﬁk::.ullInrbminit:]mgacryst.plagioclase free contact

|33 [#£172| 1903 9 16| KEM #A® | 05 | R-002-03 | Peridotite 1 4 25 1.8

|34 [#172] 1998 9 16| #E kRS | ¥ {7 | R-002-04 | Peridotite ! z2 109

195 |#172( 1003 9 16| MR MkBE % T | R-M2-05 | Peridotite 1 2.6 1.3 0.8

96 (#1720 1983 9 16| WM HOKED (¥ T R-002-06 | Peridotite 1 1.8 1.5 1.3

7L EITR 1993 0 06| BEE kel | W EERFDM-M Diorile 1| 11200 | 24 20 14| Miero quarts diorite.

I8 #ITE 1993 9 16| BE KB (B 7 R-00-01 | Conglomerate 1 20| 45 25 20| pumice, scorla, aliered scoria and matrix.

30 |#172) 1993 0 16| W A8 |& 5 | R-009-02 | Conglomerate 1] 2600] 21 10 13 Same as R-003-0L.

40 (3172|1983 9 16| @H B |E R | R-04-01 | Basalt 1] 50| % & 6| Altered pillow basait.

Al [4F172) 1953 8 16| R HCRER |E & R-0M-0I | Serpentinite 1| 300| 7.5 6.5 4.5| Serpentinite inside rodingite.

AZ |17 1983 9 16 | B MR | ¥ T | 1TZ-H# | Pebbles Various kind of rocks gathered in the samplc baskot.
El red clay, 86 cmB@mohhibk, o> 7 E#IScmE B ED

43 (#173) 1993 9 17| B @ |2 ricom |Clay 1 | 200 —Hfid ACE L FEERRPTRE (EETEED. hofadinm%
W (MR MRIEEEL,

A (31741993 0 18 | FOE Fi a F|C00 | Mud 1 T 52, 5m gL & TN O ¥R

45 |$k174) 1983 8 13| A EH FC-002 | Mud 1 Hhs &1, Em o RE T DR

16 (#174) 1903 9 18| fuB 4 |2 ¥ [C-003 | Mud 1 Iﬁ;:’"mmmmmm”ﬁ" e SRR G

|47 |#104) 1993 9 18| M FW |2 7 |COM | Mud 1 gzg:ﬂcgzﬁgmafgﬁ;ﬁ:ﬂrmmﬂ rTRcony
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Di “
NoNor | MAUEAE | M oK & | MHEM MEHRE | R OB & [MRRRG|, 0T = ®
4B |#174] 1993 9 18| INE Bl 3 ¥ | C-005 Mud 1 Mofoddl, FRo L oliiih,
1) Bif 1. K8 & dilbomir s B, Bl - Tk
49 |#174)15093 9 16| O Bl | % W e 1 TFTHibrcIevF(oLMKE(, ¥vhfe 0 i OMFLT
WELEMERICL > TR DT - 2ARA{ U 2T 5,
D rrafarryee] ik EREoBECERSE VY
50 [#174) 1993 9 18| O F# £ W vrh{avdnze| 1 TwiziEaz vt Vs CEBL LM FEEMT R, 2K
(P81 0 8
¥ B o= LEERTL EEEOMORcHFE LT b ORRR
SLI#IT 1983 0 18| RE B (& 4 v : Lip T OB IE 7 =R LT 3B 2 BHANRS B3,
s2 2174|1908 9 18| Tom =m & » —_— 2 :{t%iﬂi.ﬁﬁnt?ﬂ'#ﬁEiwfﬂﬁmﬁﬂlﬂilﬂklb'{'
5 BRLABRONDEY Y7, - LD tEENORED
53|#174) 1058 9 18| HE E# = E£EH Bk ROl LT3, 2035 ¥ 3 D
EhDLoRIORE—BIEWLERLE,
6) EBOTOBSS 518 1 Jik, i‘l‘tﬂhna. iméu:‘h
. ThLEBHp 2 EME10E »FhE5 € v F ¢ ovolilEo
S41H1741 1993 6 18| W B 4% W = 1 BREEN L, Chil, BAHDLSBEAEARESL T
b, Ef:Bbhs, MoHOBRRREHTES S,
. £ ) - i
5 91741908 0 18| B B |4 @ L7, TON S it e P IR e
56 (#175| 1983 0 19| @il X~ |#& 5 |R-000 |VolcanicSandstone | 1] 00| 3 1 10 fﬁ“ﬁf‘f"’*‘“‘" AKAPBUK L 2 pyroclastic flow DGR
S7|#175| 1008 9 19| @l £— |% 5|R-002 |Claystone 1| asse| 25 15 .10 ;gﬁ;f;g;;“;;‘,‘t DMRENTVE, #7739 b v
58 (1751993 9 19| WML I # | R-003 |Gabbro 1 600 10 9 7| e
55 |FLTE| 1998 9 10 | R ¥E— ¥ 0| R-004 Basalt 1 3600 [ 18 14 14| brecciated pillow O=—MlE R E LS, FEAEHTIEL,
60 (317501998 9 16| #EL F— ¥ B |R-005 |Volcanic Sandstone | 1| 1000| 14 § 10| 4 »7A175-001 & FMio & O LM h 3,
61 |&175) 1998 9 10| L *E— a T |C-001 Mud 1 2E : pale yellowish brown HARE ST,
62 (F175) 1993 9 19 WL *— 2 T |C-002 Mud | % : brownish black, brown glass T3t klLEEHOHERN,
- o TYHYEEEE ATV, SHRARE PHP. Mise o]
63 [#176( 1963 0 21 | MEf B|F |8 T |R-001-1 | ARes T| 1600 13 14 10} o oot oo ii~rh® (max ¢=4.5)
64 |#176| 1003 0 21| M T % B |R-o-2 |ma 1| sso| u g5 T ERASATY S, WG 7 REMEEORY

Recent @ T AN TS,
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No. Iﬂfimﬁiﬁﬂa oM E (HHEE SNES B OB £ ([EEE | .0 il L }
5 (#1T6) 1993 9 21 | ApEF BT # | R-001-3 | B55 1 400 11 8 8| Cobble # 4 XD pumice,
RETW LERARY (3.5cmE) 2k 8 (0.5~ 2em ¢) o
66 (4176|1903 o 21 | M9F #|- # hH | R-002-1 | BEERMmEE T 1 1800 | 19 13 13| SUEECA M (Somld) Hilikh, ChE2Somilow L et
HEHLTWE,
6T [H176| 1903 8 21 | HEF BT B 4O |R-002-2 | BERCERE (72 |1 00| 12 7.5 T\EEETZ4 U iALEOHALELD,
68 (1761903 0 21 M BT (& T |Ro0s | f 380 11 8 7jvryAvicg@shtns, MG, 7 Rkbeien,
60 (fi1T6( 1098 9 2 M BT I 7| Cc-00l B 1 sdy/mud. Moderately yellow brown. Contains foraminifera.
Covered with black manganese. Manganese coaling a:ranu‘te.l
T I#17611993 9 21| ME BT (2 7 |C-002 | pHEHEE 1 sdy/mud. Dark vellow brown. Contains foraminifera. sdy,/mud.
Moderate yellow brown, Dark obscure layer.
TL (3177|1983 9 22 ( MM #doe | ¥ | B-001-01 | Basalt 1 33501 21 13 10| Aphyric pillow basalt with chilled margin.
TZ(#177)1993 9 22| HEMY MekoR |8 & | R-D01-02 | Basalt 1 600 | 11 9.5 5| Pillow basalt breccia.
TH{H177( 19593 9 22 ( KM Hukif (¥ & | R-001-03 | Basalt 1 4507 11 & 5| Dark gray to brown basalt, plagioclase phyric.
T HITT) 1903 9 22 EEM @A | & 5| R-002-01 | Mudstone 1 4400 | 20 18 10] Yellow brown mudstone with manganese coaling basall,
TO|RITY| 1993 9 221 KRR #RAE | & 6 | R-002-02 | Basali i 2780 | 19 12 10 Slighlly altered porphyritic basall
TH|HITTI 1982 § 22| WEE #eEES | £ 6 | B-003-01 | Basalt 1] 1000 13 @ 8| Pillow basalt.
79 |#177( 1993 0 22| WEl AR |% 5 |R-03-02 | Manganese Crust | 1| 14500| 40 27 1g] Manganese pillow with calcareous sediments including basalt
TEHITT) 1993 0 22 | BRM kR | ¥ 35 | R-004-01 | Basalt 1 400 | 15 12 7| Basall intruded into soft sedimenis including soft sedients.
" Ropy lava flowed on the soft nannofossil rich sedients Mannfos-
79 14177) 1903 0 22| WM fakeR |4 6 | R-004-02 | Basalt 1) 4700 36 28 5| ) haik ball is included with lava,
Upper 10cm dark brown miid and lower light brownish gray
B0 [#E1TT{ 1992 5 22| MEME M@AEE | = 7| C-00l Mud 1 mud {slightly consolidated),
B 3 Upper %cm manganese granule pebble and mudstone bearing
BLI®ITT| 1953 9 22| WM AN | = 7| C-002 Mud ! mud and lower light brownish gray mudstone,
. a1y | Serpentinized Piece of zerpentinized harzburgile collected at base of large perido-
8214178\ 1993 9 30| Patricia Fryer | & i | R-001-1 Harzburgite 1 7600 18.5 1612.9 tite: boulder that was covered with a cap of serpentine mud,
. " o | Berpentinized Piece of serpentinized harzburgite collected at base of large perido-
B3 (3178|1993 9 30 | Pairicia Fryer | ¥ & | R-001-2 Harzburgite L 4300 16 16 14 . e Ehint wie bioveted tilh.4cap of Garpunbtins i,
L s Serpentinized Piece of serpentinized harzburgite collected from the cap of
B4 IAELTE] L0090 Fatect Fryi | 30 & | Fo00g Harzburgite serpentine mud covering a large peridotite boulder,
iss H178| 1993 & 30 | Patricia Fryer | B-002 mud | Mud 400
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Nof D[ MACERE | M M & [SMEE MMEN| R M & [ulumkm.ﬂi“., e "
Small piece of serpentiniped haburgite collected from the chim-
B6 |$178| 1993 9 30| Patricia Fryer | & & | R-003-1 Serpentinized 1 450] 15 10 7| ey arca sdhering 1o substrate on which the chimneys had
Horsbusgits formed.
BT |#178( 1903 9 30 | Patricia Fryer | # 5 | R-003-2 | Chimney 3 woj|s5s & 4
88 |4178) 1993 9 30 | Patricia Fryer |8 5 |R-004 | Sillslone 1 800 20 10 4| Small piece of manganese encrusied brown silisione,
é Core ol serpenitine mud collecled from an area with several lm
80 |3178| 1093 9 230 | Patricia Fryer [ 3 T | C-001 Serpentine Mud high exposures of serpentine mud in a series of 4 ridges and
troughs (faull controlled)
Core of sediment covered serpentine collected al a distance of |
B0 |#178) 1953 § 30 | Patricia Fryer | > 7 |C-002 | Mud b s it
91 [#178) 1983 9 0| Patricia Fryer | = 7 [c-003 | Mua mfm:‘m_ﬂmmm“““‘”“'m“
o2 [#178] 1988 9 30| Patricia Pryer | 2 7 | C-004 Mud mmﬂmmn-mu
98 |#178] 1993 9 30 | Patricia Fryer | = 7 | C-008 Mud W&WMMHmm-Mmph
04 (3417001993 10 | | WM MCKRE (45 5 | R-001-00 | Serpentinite 1 300|756 6 4| Serpentinile with reddish veinlets,
05 |Jk170] 1003 10 1 | WEAE BCKRS |4 65 | R-001-02 | Serpentinite 1 150 6 6 2.06] Highly altered serpentinite with reddish pebbles,
06 [#179] 1993 10 1 | BEE Mckes (¥ 5 | R-001-03 | Peridotite | 50| 3.5 3.5 2.5) Highly altered peridotite.
oTi#1mel 1993 10 1 | BEE WAk |E 5 | R-002-01 | Peridotite | #000| 22 17 11| Peridotite Surface manganese coaled,
98 (#170) 1983 10 1 | NE Bkl |E T |R-002-0 | Serpentinite 1| 1390| 12 10 9| Serpentiniie
lgi7o| 1983 10 1 | WM MM |E F | R-00-01 | Peridotite 1| 1500 16 9§ 7.5] Peridotite with brown vein.
100{#179] 1993 10 1 | M WA | B B | R-003-02 | Peridotile 1] 2800| 17 1 11| Peridotite.
Mo ai7el 1003 10 1 | M MokiS | B B | R-000-00 | Peridotite 1| 1400| 12 9 8 Peridotite
j0z|#ime| 1993 10 1 | WM MRkig | H B | R-003-04 | Peridotite 1 ™| T 710.5| Peridotite
103|179 1998 10 1 | @R} MKM | ¥ 5 | R-003-06 | Serpentinite 1| s500| 19 18 16| Serpentinite.
104 [#176] 1905 10 1 | BER) MCKM | & 5 | R-003-06 | Peridotile 1| t8oo! 17 11 85| Peridotiie,
106 #179] 1993 10 1 | W packeR | 8 5 | R-008-07 | Paridotite ‘1 w00l 11 10 7.8| Peridotile.
106{#179( 1993 10 1 | MK MAM | & FH | R-003-08 | Peridotite 1| 1500 13 11 0f Peridotite.
W78170] 1993 10 1 | WM Mk | B & | R-003-09 | Serpentinite 1| 300} 7.5 8.5 3.5| Serpentiniie.
W8 MHITH) 1993 10 1 | BN MK | ¥ B | R-005-10 | Peridotite | 300| 8.5 T 5| Peridotite highly altered.
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No.| . |MEEAR | # & & |HEEH] XHES ® B & |(HRERD fem®em *em®) iz 4
103179} 1993 10 1 | ERE MEMR (& f | B-003-11 | Mud 1 180 | 6.% 5.5 2| Mud ball.
11004179( 1953 10 1 | MM fkEp |8 & | R-008-12 | Peridotite 1 20| 7.5 6 3| Peridotite.
11| 4178) 1863 10 1 | WERE] fREAE | & R | R-DI3-13 | Peridotite 1 500 | 10 8.5 6.5 Peridotite.
102\ 3179) 1992 10 1 | BEE] ekl |8 & |(R-004 | Chimney 1| 12000 | 40 25 15| Chimney.
i Soft mud. Uppey Sem unconsclidated yellow brown scupy mud.
MECHEINEINNGD LISl |2 am) GA00l: | Mid ! Lower dark brown nannofessil rich mud, {13}
10414179 1063 10 1 | M #@kig | = 7| C-002 Pebbly Mud 1 Semiconsolidated mud with pebble light greenish gray. (18cm)
115 k1070|1993 10 1 | MM #RE (o 7| C-003 Sandy Mud 1 Grayish brown sandy mud. (17cm)
11640179 | 1993 10 1 | B HckEp | = 7 [ C-0 | Mud 1 Soupy mud.
LIT[3180( 1993 10 2 | Patricia Fryer | £ 5 | R-001 Coarse-grained sandstone | 1 Small piece of coarse-grained sandstone,
118(4180) 1993 10 2 | Patricia Fryer | & | R-002 | Coarse-grained sandstone | 1 Several small fragments of siltstone,
119|4F180| 1898 10 2 | Pairicia Fryer | &2 5 | R-003 Sheared metabasalt 1
i i Berpentinized peridotile
120 $180( 1993 10 2 | Patricia Fryer | ¥ & | R-004 {harzburgite?) 1
121 | #1680 ( 1993 10 2 | Patricia Fryer | 2 5 | R-005 Metamorphosed gabbro 1
i Metlamaorphosed ; ;

122\ #180( 1993 10 2 | Patricia Fryer | ¥ 75 | R-006 Aesitnler basalt 1 Sheared and brecciated has slickensides on.
123 (180 1993 10 2 | Patricia Fryer |4 5/ | B=007 Metabasalt 1 Originally vesicular sheared and metamorphosed.
124 (#1810 1993 10 4 | /Al DETER | HEEEHY | R-001 Siliceous Shale | 10 25 18| Grayish brown, lamination of grayich brown to light brown.
125|4181) 1005 10 4 | Al BZRE | & H | R-002 Basalt 1 23 18 14| Dark gray massive, subophitic (?), probably a part of pillow lava.
126|#181) 1993 10 4 | 4Nl BT |#& % |R-003 | Volcanic sandstone | I i 4 ol STt prENSI AN oh S veinl ORI
127|4181( 1993 10 4 | VI BT |2 5| R-004 | Siliceous shale 1 25 18 10 EEELFSL“;:‘:““M dark brownish red and moderate brown sili-
128|180 1993 10 4 | A1 BTEE £ 5| R-005 Silicecus ghale 1 23 20 15| Bedded moderate brown and light brown siliceaus shale,

i Fillow breecia with Manganese coated basallic rock, probably pillaw breccia and
128(3161) 1958 10 4 | /NIl B8 | ¥ 5 | R-006 volcaniclastics . L volcaniclastics.
130(4181( 1953 10 4 | /NI WZTHEE | = 7 | C-002 Mud 1 Dark brown pelagic mud.
131418301993 10 4 | /NIl BT | o 7 | C-003 Mud 1 Moderate brown pelagic mud.
132(#181) 1993 10 4 Ul BT |2 F | C-00d Bud 1 Moderate brown pelagic mud,

|



B L CERLAARYORE. (AT - RGN
SR - RO R L Ty S,
Photo 1 Outerop of highly deformed mudstone, forming
wall of the horst and graben structure of the
Izu-Bonin seaward slope.

W 2 R - RTINS h SRRSO
]
Photo 2 Outcrop of Hocky basaltic lava at the lzu-Bonin
landward slope,

B3 (- AT O A R T o — @
izl e SEVE
Photo 3 White vein in the serpentine ow on the Sumisu
Seamount at the Jzu-Bonin landward slope.

JAMETEC J. Deep Sea Res. 100 (1994)

TR 4 (R - A SEII R T G AT e B A 0, FRUL
L0 1SR

Photo 4 Oerview of the Torishima Whale Bome Animal
Community after one vyear from the first
discovery, 1991,

RV T (e T PRTTTENS g s 1 81 Wk Teal i o
HemmeHon S, SURMLWESENE,
Photo 5 Jaw bone of TOWBAC, Ear bones and ribs are
also seen.

i T
o

TEEL 6 N - N TERGTILPA L S R R e o
—f, EEHE R F—-TO=LHEONE,
Photo 6 A parl of jaw bone of the TOWBAC. Tube
WOrmS are seen,

2
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B B = L ==Ff
Phote T Outerop of wvoleaniclastics on the wall of the Photo 10 A group of baby chimneys al the southern arm
Torishima Rifl. of the Pacman Seamount.

TE 1 =0T HEED =S AL OERE 7 o -, itz

L Al k&S0 @7 rYHPiilE+5t.

Photo 1l Serpentine flow on the Conical Seamount at
the Mariana forearc. Inside the flow wvarious
sizes of peridotites and xenoliths are included.

8 AR Y W s 4 o v

Photo 8 Manganese pavement covering the Kinan
Escarpment east of the Shikoku Basin.

» Tt .I 2 8 ; ’ :
. ﬁliy s AOEN ey N

TR 9 PSSO MR SRR s SRR O R e b 11 - R ] [T TE S SN ol 1 |

wi FTEEMNUA v ErF ol
Photo 9 Outerop of ropy lavas al the Kinan Escarpment Photo 12 Giant sea anemone living on the carbonate
east of the Shikoku Basin, chimney on the Conical Seamount at the

Mariana forearc.

a2 JAMSTEC J. Deep Sea Res., 10 {1994)
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LaTOEHThnE,

Photo 13 Serpentine flow along the Coni-Pac triangle.
Sequential relation of the flows are well
documented.

T 4 7 T HERGATCF « — @ FICT8 S AR

i s
Photo 14 Pillow lava below chert at the Mariana
seaward slope,

15 v T HEmENRTOF - - o TN SR
K. WREIfiASIE - & 0 R4 M08 L T i
LTS hTWE, ZOPFICRFEVFe—b, E
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Photo 15 Mudstone bed above the red chert.  Stratifi

cation are well abserved but deformed and cut
by micro {aulis. Below this is basall,
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Phoeto 16 Highly jointed light yellow brown mudstone
with manganese crusil
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Photo 17 Arc basement basallic andesite baserment
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Photo 1B Serpentinite with minute white vein network,



19 HERiFEO R, RERCATTEY SR
Photo 19 Sedimentary serpentinite, serpentine sandstonge
and mudstone.
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Photo 22 Brecciated pillow basalt,
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Photo 20 Ear bone of TOWBAC,
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Photo 23 Cross section of pavemenl Lype manganese

with basallic [ragments,
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Photo 21 Backbone of TOWBAC. Pheto 24 Surface structure of ropy lava.
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Photo 25 Cross section of ropy lava.
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Pholo 26 Baby chimney.
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Photo 27 Serpentine mud.
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Photo 28 Cross cut surlace of carbonate chimney.
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Photo 29 Peridotite,
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Photo 30 Pillow basalt. Photo 31 Cherl.
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