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Tadahiko KATSURA, Kunimasa SHIMAMURA and Collaborators in Continental Shelf Surveys Office
Abstruct

S/S Takuyo (2600t) which belonging to the Hydrographic Department of Japan, is cruising several
times in the southern ocean area off Mainland Honshu, Japan since October 1983 for the purpose of
collecting precise data on the continental shelves.

One of this survey object is to collect scientific and technological data in order to determin outer limit
of Continental Margin beyond 200 nautical miles from Japanese base line.

So the cruise have been carried out as geological and geophysical survey. In addition, bottom samples
are collected in order to study for the petrological and geochemical characters of ocean floor.

A handred and nineteen dredge hauls or coring attempts were made.

Almost sampling were circular chain bag dredge with a small pipe dredge. A few coring install with
heat flow meter were also attempted. They had been obtained core samples and determined heat flow
value.

Samples are collected from the East China Sea including Okinawa Trough, to Philippine Basin,
Shikoku Basin, Izu-Ogasawara Ridge and to the Northwest Pacific Ocean.

Obtained samples from the ocean floor in the East China Ses, Philippine Sea and the Northwest
Pacific Ocean were examined by petrological microscopic observation and chemical analyzed results.
Main 13 rock forming elements and main 9 metal elements conponents in manganese crust were
obtained.

In addition,**K-*°Ar radio isotope dating have been attempted to selected samples.

These result reveals tectonical history and geological environment of the ocean floor in southward
ocean off Central Japan as a continental margine.

Ocean floor is essentially classified three tectonic zone which are as follows.

1. Spreading axis and Back arc basin as a divergent plate boudary, e. g. Okinawa Trough, Kinan

Seamount Chain, Ogasawara Trough
2. Volcanic arc as a mid plate edifices e. g. Ryukyu arc, Izu-Ogasawara arc
3. Convergent plate margin, Plate subduction zone e. g. Nansei-shoto (Ryukyu) trench, Izu-Ogasawara
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trench.

Accordingly we classified investigated area into four subdivisions because of their geological charac-

ter in addition to geomorphology.

From the view point of petorology, volcanic rock character recognized genrally three rock type series,

so called, tholeiite rock series, calk-alkali rock series, and alkali olivine rock series which are controlled

by each essential magma series.

Collected samples from investigated area, mainly andesite and basalt, which is mainly classified as

calk-alkali rock series and tholeiite rock series. Therefore sample represent regional area from

petrological character above mentioned.

Obtained dating data from selected fresh rocks are concordance with previous results. Reliable dating
data are as follows, North Okinawa trough is 4.39Ma, Middle part of the Trough axis shows 10.30Ma,
Oki Daito-Ridge is 65.60Ma, Kinan kaizanretu(Komahasi No.3 S.m.) is 7.92Ma. Sitito Ridge (Ansei S.
m.) is 6.33Ma, Ogasawara Ridge is 39.7~40.4Ma, Hahajima S.m. is 34.14~52.05Ma, Ogasawara Plateau
(Hanzawa S.m.) is 47.3~48.5Ma. These results means not so different from previous data.
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Fig.1 Whole survey area with submarine topography and geographicalnames.
Dotted area means surveyed and treated area in this paper.
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Fig. 2
Sampling instruments for dredge hauls and coring.
Dredge is Chain bag dredge and pipe dredge.

Corer is piston corer with heatflow instrment.,
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Fig.3 Map of bottom sampling sites and their number
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Table 1 Whole collected sample list

i | HIEES | SRR OMIE BB |Kk#m| B H W’ EH R L
0 1 | 5801002 | REergflAlmE 25 ° 32.0° 2,300 |R Gr,Pa
182 ° 04.6°
590TDO1 | ATEHGEAPRERTEAS 26 ° 10.6° [ 1,690 |Mn
130 ° 54.8°
59DTCO1 | BEKTREES 25 ° 48.6° [4,590 |M
130 © 42.7°
0 2 | 5802D01 | RERHagahRERLIE | 25° 23.87 | 1,310 [Mn Mn B | TRESRE, AIRERKE
132 ° 58.1°
500TD03 | A Mg SRERLTE 25 ° 27.8” 11,260 {Mn
133 ° 43.2°
500TD04 | EEHLLITE 24 ° 44.1° | 1,260 | Mo, G
133 ° 38.3°
50DTD05 | KsEHELILTA 24 ° 3107 | 110 {cCo HpaE
134 ° 18.0°
59DTC02 | REKTRHGAER 25 ° 08.0° 5,280 M
133 ° 54.0°
50DTCO3 [ JLKFRMBARFE 25 ° 50.4 7 [ 5,400 [M
133 ° 53.83°
0 3 | 5903001 [#FRELS EEER AE| 25 ° 13.0° [2,200 [0z M
UEEEo< Yy R 124 ° 39.0°
5903002 | M@ b 5 T gER 25 ° 117 {1,380 [M,cy
USRS 123° 04.8°
5003003 | M@ +S sk A& 25 ° 1597 [2,050 JRGM H5 AEEE LI
igEEo< Y R 124 ° 23.97
5903004 | k> oEEss AFE| 25° 15,37 12,280 {M
B EO=Y P 124 ° 2217
5003005 |#hiE LS JEGE8 S8 24 ° 56.67 [ 760 [M.Cy
EMEEo< Y F[123 ° 14.67
5908C01 | #hi& b5 TEEES 25° 16.2° | 2,280 |M
EE TR 124 ° 24.1°
0 4 [5904D01 | & b5 7 dLEs 27 ° 68.1° | 640 |G MCy,Pn | BEM AN
B BER 127 ° 11.8° R
5004002 | #d8 b > ks 27 ° 3137 11,030 [G,Sc,MR |45 AEmELLlE
FEERER 126 ° 55.9° _
5904003 | #hd b5 74bE 27°03.3° 1 550 {RGSSh |ZEIRE AKE
FEELE 126 ° 08.1°
5004D04 | b5 T ILE 27° 38.2° | 630 |Cy,M
FEHRERE 126 ° 09.8°
5004C01 |48 b5 7L 27° 52,27 11,300 |M vV MEREE
b3 7EEE 127 ° 20.5°
5904002 | #a b 5 T ILER 27 °08.1° [ 1,820 |M VIV NERL
b5 7 EHE 126 ° 43.5°
6100D01 |EB5zEHEmIts | 28° 0227 | 750 [T.§
127 © 25.4°
6100002 | FHEEMERY 27 ° 4337 | 910 [PmG e
127 ° 012"
6109003 | S EEWLEE 27 ° 37.5° | 760 |Mn, Pm
127 ° 06.4°
6100004 | (A EEMmLE 27 °33.1° {1,080 {GT TRE
126 ° 59.5°
6109005 | fAEEmER 27 ° 3L47 1,210 {Pn
127 ° 05.9°
6109006 [ W@+ 57 27 ° 0.8~ 11,360 |G M5 UAGRE
b5 7EEE 126 ° 37.1°
0 5 ]5905D01 | JtrSmeHmLLIIbRIEREs 26 ° 46,1 | 1,830 |Mn, Sp Mnes: Alar1 91 L,
135 ° 27.4° T R
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Table 1 (continued)

Mg | HISES | R OE REME |(ABm| B B ®EE G B
0 5 15905002 | RemmSMaLLITE LA 26° 06.1° | 500 jCo EHORE
135 ° 49,1
5905D03 | SRE¥L 25 ° 33,87 | 1,020 |Mn, FrS
135 ° 35.4°
5905004 | HrEHEL 24 ° 36.4° [ 1,340 |Mn, Sp
136 ° 27.9°
5905001 | mimeais b Fom | 26 ° 23.0° |5,970 (M
3l 136 ° 01.4°
0 6 [ 6006D01 | KM LIRERIAIE 26 ° 55.5 [ 2,480 |Mn Mn&EE: EGERE, hv5 v
139 ° 36.6° LYRE, MELRLE
6006D02 | FaMmiEdEL 25 ° 55.5 | 1,840 |Mn,Sp Mn&H : BLERE
139 ° 49.5°
0 7 [ 6007001 [ #hid b5 Jehig 26° 32,17 {1,380 [RGMPn [¥EE CUIV L T4 NERLE)
126 ° 13.6°
6007D02 | #dE b 5 7 rhiEg 26 ° 17.4° [ 2,040 |R G, Mo, M
125 ° 55.0°
6007003 | JbEEREHE 26° 250 | 210 [RGS AIRE
125 ° 16.8°
6007006 | EiEdbAtERE s | 256 ° 1477 [ 1,510 | Mn, P
125 ° 15.3°
6007DO7 | hdd . EhEEMGTIEE | 24 ° 1147 11,620 [GS
125 ° 16,0~
6100007 |/ b5 7 26 ° 320 (1,110 [MnM
AKBFEILFES 126 ° 12.8°
6109008 | &3 =dlR 25° 48.6° [ 1,130 |6
125 ° 48.6°
6109009 | EdEl 25° 36.9° {1,050 [caR G Sh |ABFLARGKE, BELRLE
125 ° 1L.5°
6100010 | =& 25° 34,17 | 900 |M
125 ° 02.5°
08 | 6008001 | MIEdL 26° 40.1° | 360 [G.cS [HErzLE
140 ° 56.3°
6008002 | M@MBILREFEMIO/ME ) 25 ° 50.0° 11,180 | Sn, S, T, Pm
B 140 ° 44.0° G
6008003 | JtigiHE 24 ° 5.1 90 | Sn,G,cS &5 v hRmBARILE
141 ° 25.1°
6008D04 | FEEAEREILRIEMEE | 24 ° 21,97 [ 300 |SnG. cS
141 ° 28.9°
6008005 | i EdemmsdmE | 24 ° 17.97 [ 1060 [ Sn G, cS, Pn | EEGELE
: 141 ° 34.1°
6008C01 [FBZBE IS 7 26 ° 33.8° 13,500 |fS. M
. 140 ° 19.5°
0 9 [ 6109011 |8 k> 7L 30°25.4 | 810 [N
bSO . 128 ° 39.7°
6109012 | #@ b 5 odbER 30 ° 50.0° 770 |6 M h o5 VRERE
NEE 128 © 33.2°
6109C01 | b+ 5 7dEER 20 ° 50.9° 960 | M
b 5 7 EHE 128 ° 40.4 ~
10 | 6110003 | EEKEREAEN 27° 26.4° | 1,960 |G SN
fati 129 ° 53.2°
6110004 | FE&EPEHs R 28° 15,17 | 1,080 {G Po,RM |FMERTA YA b, whsrd
127 ° 55.8°
6110005 | FEEPENEE 28 ° 25.0° 760 | G, Pm, MI THRE, ANtEE JEREEE)
i o Rl it B0vE

BLI0D0B | He4mdLPa oD/ MR | 29 ° 10.4° 950 | G, Pm, M FAHA b, T, SRERHE
128 ° 35.4° il
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Table 1 {continued)
g | B S | RiEE O REME |KEm| E H B E AR A &
10 [ 6110001 |48 b5 7duH 29 ° 00.1° [1,060 [N
MNEE 128 ° 19.9°
11 [ 6110001 [MBEESOEAE/N] 26 ° 40.3° | 3,000 | Pn BRIBELIRERE
[t 120 ° 16.2°
6110002 | dexmEmLIED/ NG| 26 ° 45.0° | 5,160 |G M 1BEEEE U O EE
i 129 * 57.3°
12 [6312001 | KEaiHEL 28° 04.9  |1,500 |Mn, S
134 ° 14.6°
6312002 | &E¥L 27° 06.1° | 4,200 [$
132 ° 49.1°
6312003 | &R 27 ° 04.3° [ 3,400 [¥n, Pm
182 ° 50.0°
6312004 | sFigiL 28 ° 145 [2,760 |Pm,S
133 ° 20.4°
6312005 | AFREL 28° 13.5 [3,400 [Pm, ST
133 ° 20.9°
1 3 6313001 | E=EimE 28 ° 06.7 | 1,140 [Mn Mn&EE : KRS
et 132 ° 15.9°
6313002 | &ML 28° 3287 |1L,700 |G BIRE
S B 132 ° 17.2°
14 [6214b01 | RE¥L 26° 17.1° [1,070 |6 Bz A b, N)AS A NVELKRE
143 ° 03.6° THBKE, KAV M
6214002 |/MEER#E Rl 26 ° 08.6° 570 { G, Co, § YT
144 ° 08.4°
6214003 | /NER¥S  FENEL 25° 57.2° | 2,600 |MnPm T
143 ° 26.7°
6214005 | /NEIREERES 24 ° 15.4° | 4,560 [Pm,T,S, M
144 ° 40.8°
6214006 | /NEEMEREEA 24 °00.67 [3,250 |G ZRE
144 ° 19.5°
6214007 | /INERMES  HAEL 26° 084 | 950 [GT RIRE, BURKARE
144 ° 06.8°
15 | 6315001 | B/l 27 ° 58.5 | 1,700 |Mn,G
137 ° 8L.3°
6315002 | el 28° 40.6 | 3,000 |G, Pm
137 ° 13.3°
6315003 | Atth#g L 20° 37.7° |3,100 | Pm,G
137 ° 02.1°
16 | 6316001 | FatE e 20°16.97 | 900 |RG SHEIRE
ZoAkigil 138 ° 38.1°
6316002 | FE-LEME 28 ° 47.2° | 2,100 |G, Pm FA 44 NEER
A BB 188 ° 2L.7° ,
6316003 | PE-EE#sR 27 ° 24.7° 11,830 |G, Pm FA4 94 VAR
Xkl 139 ° 14.4°
6316004 | FELEMEE 27° 9251 [1,880 [PmMn,R, G
Bl 139 ° 15.0°
6316C01 | UEHER 29° 250 [4,230 |M
137 ° 43.2°
17 [ 6317001 | /NG IR ERPEAIE 27°11.8° | 940 6§ hIRE
142 ° 03.0°
6317002 | P2 BPE 5 DML 27 ° 05.4° | 1,000 |R IS
140 ° 21.7°
6317003 | FEZ BRI A DRIE 27 ° 04.6° | 500 |T ScLv,G
140 © 48.5°
6317004 | T0E¥HEILALAIE 27° 41.0° | 540 |6, Sc TRE
140 ° 48.4°
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Table 1 (continued)

W | EES | BRI BHREME |[KEm| B H ®EAH BB
17 16317005 | TF@EILTERIE 27 - 40.4° | 580 [T, Sc,Lv,G
140 ° 47.4° $
6317006 | /NERFHEERPEAIE 28°00.0° | 830 [GS RIRE
141 ° 53.7°
6317007 | /NI HBEEREER 28° 10.8° [ 1,750 |G M #liE, ZREETLE SHER
141 ° 50.3° BE, Ao ABLRE
6317008 | /NG SERE 28 ° 25.5° [ 1,400 |G EREERIE
141 ° 52.5°
1 8 |o118D01 | FEEEHE 31° 0.5~ ] 720 [SM
kBl 138 ° 45.2°
0118003 | EFEHHL 290°50.5 | 170 {6
138 ° 34.8°
0118004 [de_Rax—XAN75 | 32°06.0° | 100 |6 FALH1 b
139 ° 50.8°
0118005 |db_aix—xXAL75 | 32° 05.4° | 140 |G W5 REFA YA b
139 ° 50.6°
0118D06 | HE~BANLFS 32°30.0° | 180 |G
139 ° 52.7°
0118007 | B BHNLTS 32°21.7° | 720 |RPm EREEEARILE
139 ° 52.0°
0118008 | FE-HE#sE 31671 720 |R A ZRE
PEE R 138 ° 26.1°
0118009 | PE-LEHMER 31°17.8° | 760 |R
T B 138 ° 25.9°
19 [o11op01 | B LAt 31° 3247 [2,400 |6, S
135 ° 86.7°
0119002 | BH¥BLLAIE 31 ° 25,4 12,400 |G S M HS5 ABLRE
136 ° 13.5°
0110003 | % 2 fCSBILAIE 30 ° 10.0° [1,200 [RS8 M
136 ° 43.7°
0119004 | %8 2 i bl 30 °09.9° [1,140 |R.G SN |ZlEEmmEs
136 ° 43.5° Mn
0118005 | & 2 fcmadalidbAolr | 30 ° 49.9° [4,700 [M
=)= 136 ° 54.4°
0119006 | Eok&es 3 Ll 31° 37.6° [1,900 {RGSM |mELGRLE F49A 1
137 ° 16.2°
20 [0120001 | =&l 30° 49.1° 2,800 |G, S
132 ° 40.7°
0120002 | BEEMEL 30 ° 36.2° [28%0 |RGSN FA4 94 VERG
132 ° 5L7°
0120003 | Eesms LA oolERIZE | 31° 08.77 [3,730 |G, S M s
B 132 ° 45.0°
0120004 | #2FAL 31°28.4” 1,810 |RG.S FAHA NEBA
134 ° 59.0°
2 1 [5801001 | aokEimEE IR 24 ° 36.7° 13,330 |Fr0z,6 HLREKE
132 ° 02.6°
59DTD02 | i KSR SRTAS 24° 16.6° [ 1,780 {Pm, Sc,FrS$
132 ° 02.1° Mn
0221001 | A B 23° 30,6 12,220 |G, S
134 ° 43.6°
0221002 | an Bl 23° 3715  |3100 |R.GSN [EE
134 ° 13.0°
0221003 | moAsH#EILAIE 23° 51,1 [1.810 |G S
132 ° 47.6°
0221004 | shAEEMGEERRITE 23° 04.2° 12,660 |GM
133 " 4177
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Table 1 (continued)
W | HEES | BRI O HiehE |AkBm| B H R E E R B
21 10221005 | FhREHMBEATRER 22 ° 55.4° {1,620 [RGS FEea) N
134 ° 41.2°
0221006 | MR HFERILRImE 23 ° 03.87 (2,910 (RGM HBEWEOYRE (T YRS
134 ° 40.8°
2 4 | 0324D01 | =il 26 ° 02.8° | 1,490 {Mn,Gr
145 ° 14.0°
0324D02 | &ML 25° 53,97 11,580 |Mn,St
145 ° 44.5°
0324D03 | ¥iR#BLL 25 ° 45.0° 610 | Co, Sh, St
147 ° 0.7~
0324004 | iR¥B 25 ° 45.37 12,970 | Mo, M, St
147 ° 18.1
0324005 | HR¥FLETHER 24 ° 45.4 3,240 1 G Tr A4 MNEA VI VRERE
147 ° 12.3 HoABLIRE, ZHLELRE
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Fig.4 Four divided regions by classified submarine features based on their topography,

geology and structures.
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Table 3 Chemical analysis data (main 13 rock forming elements) of typical rocks and each collected samples

FERN

Main chemical components of rocks

1 2 3 4 S 6
Tholeiite Hi-Al-Basalt Alk.-Basalt | Cal.-Alk.-Basalt Andesite Boninite
Sio2 52.10 49.51 50.20 52.20 55.84 54.55
TiO2 0.79 0.64 1.15 1.50 1.28 0.22
Al2 03 15.70 18.19 17.25 14.40 14.94 10.20
Fe2 O3 2.96 2.89 3.42 3.23 2.42 2.58
FeO 7.91 7.66 5.43 747 9.45 6.49
MnO 0.23 0.28 0.15 0.18 0.22 0.17
MgO 6.02 7.07 7.86 7.95 3.55 15.24
Ca0 11.61 9.83 9.79 8.79 8.05 6.60
Na2 O 1.77 2,49 3.37 2,71 2.68 1.13
K20 0.35 0.48 0.87 0.58 0.47 0.23
P2 05 0.07 0.17 0.32 0.21 0.12 0.01
H20 0.31 0.72 0.13 0.81 1.05 2.78
TOTAL 99.82 99.93 99.94 99.73 100.07 100.20

1. Tholeliite (Auquite bearing olivine Basalt), A LB 1l ; —(1959)
2. Hi-Alumina Basalt (olivine Basalt), #E ; A® (1960)

3. Alkali Basalt (Augite olivine Basalt), FIFR K1l ; ¥ S (1967

4, Calc-Alkali Basalt (Bronzaite olivine Basalt), B &4 H4t

5. Andsite (Non pyhenochrist Andsite), AXE ; Bk

6

. Boninite (olivine clinopyroxene crmite Boninite), /NEFRE ; AKX

B A (1989) , BAROKEE, SEEE

Area of OKinawa Trough No. 1

5903D03-01 6007D01-01 6108D12-02 | 6110D0S-02 6110D05-03 | 6110D05-04

WA LT 7R | R TR A7 TR | BERER WREHRE WA R
Sio2 54,93 65.65 45.75 71.67 63.20 68.15
TiO2 0.74 0.31 1.61 0.26 0.51 0.58
Al2 03 15.65 12.71 15.73 14.10 16.06 16.55
Fe2 03 410 4,39 9.50 0.24. 0.90 0.66
FeO 1.89 1.54 1.54 0.48 1,93 1.07
MnO 0.40 0.18 1.82 n.T. 0.03 0.01
MgO 2.70 1.38 6.32 0.55 1.67 1.49
Ca0 3.66 2,53 6.52 2.61 4,31 4,45
Na2 O 1,76 4.05 3.41 4,75 5.78 4,97
K20 2.76 0.99 2.15 2.96 3.00 0.31
P2 05 0.15 0.05 0.40 0.07 0.24 0.17
H2 O+ 4.26 3.74 3.31 0.97 2.45 0.25
H2 O- 1.68 0.74 1.91 0.38 0.39 0.36
TOTAL 94.68 98.26 98.98 99,04 100.47 99.02
HE® | mERRLE Wi nY I vEERE  EREE FAHA b FAFA b
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Table 3 (continued)
FEMS 2
Area of OKinawa Trough No. 2
6110D04-05 | 6110D04-08 | 6110D05-09 | 6110D06-04 | 6110D06-06
HEfHGE BEHER HMEEEE (MU BT EE Y BHENER
Si02 71.15 67.86 68.77 67.41 68.25
TiO2 0.18 0.23 0.28 0.17 0.22
Al2 O3 14.06 13.98 14.65 13.46 14.06
Fe2 O3 0.13 0.39 1.23 0.36 1.05
FeO _1.27 1.63 1.03 1.21 1.35
MnO 0.07 0.06 0.14 0.06 0.08
MgO 1.01 1.05 1.26 0.09 1.06
Ca0 2.17 1.95 1.99 1.59 1.89
Na2 O 5.13 5.62 4.27 4.48 5.15
K20 2.12 2.28 3.01 2.46 2.66
P2 O5 0.21 0.20 0.40 0.16 0.20
H2 O+ 2.21 3.14 2.28 5.24 3.61
H2 O- 0.26 1.65 0.70 3.25 0.36
TOTAL 99.97 100.04 100.01 99.94 99.94
=2h%E wits  |RRETAVAN  wiE FAHA b A
Area of Pillippine Basin No. 1
5905D01-01 | 5905D01-02 | 5905D01-07 | 5905D01-09 | 5905D01-10 | 5905D02-03
Jersmil Jhekbil JrEBs L JeE sl FEusEL el
Si02 67.59 66.23 47.90 46.37 50.21 64.90
TiO2 0.34 0.34 0.86 0.88 0.67 0.35
Al2 O3 16.34 16.65 20.01 19.25 20.34 17.59
Fe2 O3 4.04 4.06 6.09 7.77 7.79 4.26
FeO 0.46 0.40 0.04 0.08 0.18 0.40
MnO 0.07 0.09 0.34 0.39 0.34 0.12
MgO 0.67 0.73 2.61 3.26 2,22 0.72
CaO 3.77 4,13 2.70 2.82 6.72 3.88
Na2 O 4.00 4.45 1.56 1.43 2.64 3.72
K20 213 2.05 1.28 1.42 1.65 3.26
P2 05 0.18 0.21 0.29 0.34 0.46 0.26
H2 O+ 0.19 0.30 - 4.77 2.03 0.10
H2 O- 0.73 0.76 - 11.00 4.99 0.89
TOTAL 100.51 100.40 83.68 99,78 100.24 100.45
BRB  ARETAANARET AT A Y BRERE BRERE LHRERE  [BNETAF 1
Area of Pilippine Basin No. 2
6313D01-04 |0221D06 -a07
BEiEH KRR
Si02 43.16 42.27
TiO2 0.98 2.54
Al2 O3 16.29 14.99
Fe2 O3 8.74 14.27
FeO 2.40 0.74
MnO 0.44 0.96
MgO 6.35 1.7
Ca0 8.86 5.89
Na2 O 3.67 2.98
K20 1.73 3.38
P2 05 0.33 1.46
H2 O+ 5.94 3.20
H2 O- 0.34 1.60
TOTAL 99,23 95.99
=255 FRkE BELRE
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Table 3 (continued)

FEMS3
Area of Sikoku Basin, West—Marjana Basin No, 1
6006D01-01 | 6006D01-05 | 6006D01-08 | 6006D01-1S | 6008D01-01 | 6008D03-01
KB ) Rigigihm s FiRiLE KRS eziacal] JeimEsE
Si02 47.41 48.64 52.56 52.39 55.19 33.59
TiO2 - 0.62 0.56 0.61 0.54 0.82 0.83
Al2 03 17.09 16.33 17.88 16.03 18.48 17.28
Fe2 O3 9.05 5.54 4.06 3.63 2.24 9.05
FeO 2.03 3.88 4.96 4.88 7.72 3.41
MnO 0.26 0.16 0.17 0.16 0.23 0.15
MgO 4,55 7.53 5.84 7.25 3.03 10.93
Ca0 8.26 11.76 10.78 11.21 7.72 12.69
K20 2.15 1.66 2.20 1.57 3.38 1.25
Na2 O 1.11 0.45 0.25 0.38 0.50 0.34
P2 05 0.05 0.03 0.07 0.05 0.15 0.47
H2 O+ 1.99 0.98 0.19 0.35 0.45 6.75
H2 O- 5.95 2.68 0.65 1.24 0.04 0.81
TOTAL 100.52 100.20 100.22 99.68 99.95 97.55
BRE | maagkE |2y vRERE WRERINE | mRERLE | RERLE
Area of Sjikoku Basin, West—Mariana Basin No., 2
6008D05-02 | 6214D01-02 | 6214D01-12 | 6214D01-13 | 6316D01-01 | 6316D02-01
BERBE BBEL BBl BBHEW kil HEREL
Si02 44.42 54,99 51.99 47.60 42.89 69.56
TiO2 0.76 0.20 0.26 0.19 1.15 0.23
Al2 O3 18.97 11.45 13.44 9.67 18.21 12.88
Fe2 O3 5.23 2.30 2.73 5.57 7.02 1.45
FeO 6.93 5.99 5.13 2.95 2.84 0.78
MnO 0.18 0.16 0.14 0.14 0.16 0.24
MgO 6.47 11.17 8.33 10.05 8.17 1.15
CaO 11.22 7.57 7.67 5.23 9.44 2.06
Na2 O 1.93 1.42 1.57 1.56 3.12 3.91
K20 0.83 0.43 0.97 1.80 0.52 2.96
P2 05 0.17 0.02 0.02 0.02 0.67 0.05
H2 O+ 1.78 2.86 3.84 7.51 2.25 2.97
H2 O- 1.04 1.30 3.60 8.59 1.91 0.83
TOTAL 99.93 99.86 99.69 100.88 98.35 99.07
BAT | BRARUE [ on0EREY nuiReuE BAS ZIHIRE |7 144 PVEER
Area of Sikoku Basin, West—Mariana Basin No. 3
| 6316D02-02 | 6316D03-12 | 6317D04-01 | 6317D07-06 | 6317D07-07 | 6317D08-02
B EELHELL JCELHELL HRE#EL NERE BN NER Y NER M
Si02 61.93 63.17 47.44 55.66 54.21 54,54
TiO2 0.39 0.58 0.70 0.53 0.54 0.37
Al2 O3 15.76 14,25 16.91 17.04 16.41 14.03
Fe2 O3 2.29 3.27 4.18 3.51 3.39 3.00
FeO 2.53 2.34 5.08 4.88 5.31 5.43
MnO 0.12 0.27 0.18 0.16 0.16 0.17
MgO 2.65 1.85 5.67 -4.39 5.52 7.78
Ca0 6.84 2.93 11.65 8.26 8.85 9.38
Na2 O 3.14 4.26 3.03 3.64 3.37 2.93
K20 1.35 2.27 0.12 0.78 0.90 0.66
P2 05 0.06 0.17 0.11 0.14 0.11 0.08
H2 O+ 1.53 2.88 1.67 0.58 0.87 0.95
H2 O- 0.53 1.06 2.67 0.44 0.35 0.69
TOTAL 99.12 99.30 99.41 100.01 99.99 100.01
BR8 |71 VREA[F 474 VERA]  ZRA R EREREUE | aRagRlg

361




362 Geological, Geochemical research of samples from the Japanese continental shelves

Table 3 {(continued)
FE/S5 4
Area of Sikoku Basin, West—Mariana Basin No. 4 .
0118D04-01 | 0118D05-a01 | 0118D05-b01 | 0118D07-a01 | 0118D07-b01 | 0118D08-a01
fnax—X | NZR-X | RIZ—X | FrEIVTT | EYBINVFT PEEHL
Sio2 7212 69.27 73.66 67.24 56.82 46.32
TiO2 0.34 0.29 0.29 0.33 0.80 1.29
Al2 O3 13.59 12.46 12.98 12.25 16.60 19.29
Fe2 O3 1.76 1.00 1.73 1.16 6.61 6.48
FeO 1.26 2.14 1.52 1.64 4.19 3.51
MnO 0.29 0.15 0.16 0.09 0.29 0.17
MgO 0.93 0.77 0.80 1.96 3.98 5.14
Ca0 3.16 2.71 2.57 2.71 7.07 9.99
Na2 O 4.41 5.12 4.20 5.16 2.47 2.56
K20 0.73 1.00 0.67 1.04 0.15 1.37
P2 05 0.09 0.09 0.07 0.08 0.09 0.26
H2 O+ 0.25 4.05 0.95 4,73 0.46 1.54
H2 O- 0.31 0.59 0.41 1.07 0.32 1.92
TOTAL 99.24 99.64 100.01 99.46 99.85 99.84
208 744 b FAHA b 7444 b Ba RERILE HNRRE
Area of Sikoku Basin, West—Mariana Basin No. §
0119D02-a01 | 0119D06-b02 | 0119D06-b03 | 0120D002-a01 {0120D04 -a01
BAEL BiE % 3 #l E9i555 3 HEIl Bl gL

SiO2 48.75 57.49 68.60 68.58 67.98
TiO2 2.21 0.70 0.28 0.33 0.30
Al2 O3 17.65 17.05 12.57 12.98 13.05
Fe2 O3 2.08 2.87 1.97 1.67 2.11
FeO 5.25 4.08 0.86 1.60 0.60
MnO 0.16 0.30 0.06 0.11 0.30
MgO 6.54 3.63 0.97 1.07 1.12
Ca0 7.80 7.46 2.31 3.33 1.99
Na2 O 3.86 2.87 3.70 4,63 3.62
K20 3.55 1.47 3.08 1.49 3.07
P2 O5 0.74 0.24 0.07 0.07 0.08
H2 O+ 1.17 1.48 4.19 3.27 4.75
H2 O- 0.24 0.40 1.35 0.87 1.05
TOTAL 100.00 99.99 100.01 100.00 100.02
ah% | VIARERE | mEARE FA¥AL | FAH 4 FERERT A4 P HER)

Area of Northwest Pacific Basin No. 1

0324D05-¢ 4 | 0324D05-e01 | 0324D05-e02 | 0324D05-e03

FRGIUERE | PREWHRIE | FREUERIE | LIREIERIR
Si02 44.37 46.31 44.89 44.32
TiO2 2.96 2.98 2.72 2.86
Al2 O3 14.52 14.86 13.26 14.31
Fe2 O3 11.96 12.99 6.55 14.19
FeO 2.69 1.11 6.34 0.26
MnO 0.36 0.19 0.15 0.26
MgO 5.10 3.75 7.56 3.24
Ca0 5.75 7.06 9.26 7.25
Na2 O 0.62 2.33 1.97 2.33
K20 1.52 2.31 0.90 2.36
P2 05 0.19 0.96 0,22 2.02
H2 O+ 3.59 2.69 2.95 2.52
H2 O- 5.23 2.25 3.23 2.94
TOTAL 98.86 99.79 100.00 98.86
ERE | roxuers | SUEIRE |77 HERE RS
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Table 4 Chemical analysis data (main 9 metal elements) of each collected manganese samples

GRS
6109D03 _| 5905D04-02 | 6006D01 -04 | 6006D01 -08 | 6006D01 -14 | 6006002 -02 | 6006DO2 -06
PoPBiER | HAEmL | RREL | REEL | KRR | Mgl | EEEE
Co | 0.005 0.740 0.280 0.258 | 0.215 0.210 0.151
Cr | 0.001 0.002 0.002 0.002 0.002 0.002 0.002
Cu | 0.003 0.032 0.060 0.097 0.046 | 0.044 0.040
Fe 5.09 15.64 21.34 20.17 23.19 23.19 22.03
Mn | 32.29 21.75 14.99 17.00 14.88 12.16 11.01
Ni | 0.030 0.330 0.207 0.328 0.193 0.139 0.098
Pb { 0.003 0.190 0.168 0.157 0.184 | 0.172 0.149
Ti | 0.045 0.850 1.050 1.060 0.860 0.950 1.130
Zn | 0.017 0.039 0.046 0.057 0.050 0.046 0.048
6006002 -03 | 6006002 -04 | 6006D01 -09 | 6007002 | 6007D07 | 6008D02-02 | 6008DO2 -08
VEHERGEIL | VEREMRIRL | KRN | WAL T 7 | ERRMHE | WL | Bl
Co | 0.269 0.200 0.200 0.001 0.043 0.310 0.400
Cr | 0.002 [<0.001 0.002 0.002 0.010 0.002 0.002
Cu | 0.048 0.011 0.045 0.000 0.005 0.002 0.002
Fe| 19.79 4.58 18.57 15.28 2.61 28.18 26.68
Mn | 13.78 0.19 12.81 21.51 1.39 17.55 19.63
Ni | 0.208 | 0.004 0.150 0.036 0.033 0.140 0.170
Pb| 0.144 | 0.003 0.120 0.004 | 0.026 0.280 0.280
Ti| 1100 0.520 0.740 0.010 0.120 | 0.680 0.800
Zn | 0.038 0.014 0.042 0.037 0.008 | 0.070 0.060

Lo THEHIN DY, HETCRURNES ICAERD
SES DM, RHIciThilsize, b
S BERLORENBBIAT b D, AHTLHE
FROFHETERAL B RE L 72, LR LIS
izt 7 nidioRic L 5 ik, BE R - T3
TIREMEA S C, ALEMROMET AR B Z 52
TS EENBETH D,

—HICKHEOMEIL $ THEER (SI0,)neF &

ko T7anyy 7 (FBEHE) FEERNEELL

274y 7 (EHRE) R EEEECS T LR,
FEEL AFETH 5 XRE I SiO&HFBAINEE
45~52% DHEFIC A2, Ca o BUHRER, @A
PR LIRMBZ R TEATH D, LEEIT L
A EROEZNEEEEKRE SIOEFRIEY
52~62% R R NHIC AL, HAD L ZihAiAsi
WICHCERT 2B EATH L, 7Ny
TZRTAYTA P ERBER, FFNARELTEHY
EAOKICE), BEAGELZITNETAA L, 2

) EAN L ERECE LTINS (AEF,1954), L
L, BT SIO,ZH &RV 62~T0% DHEFAD L
BTAYA b, 0%LLED L D% FkE &1k (#
- Ak, 1975),

51T, KEUEIFEER (SI0,) mE E T vh Y) (Na,
O+XK,0 TREIN5) DLFEMBOMA LR S, T
WANEREET VY )V ERCRSENDE, BAY
i, JET V) ERBEIDERLY VT A LR
Hl, ANTT NG YR 2Dl kE LS RGEN,
SHIHIRAFENEZ ELH D, KB LR
W, EEER(SIO,) »fii, T ) (Na,0+K,0) nil,
MgO B & UF Fe, 0, +FeO (%Fe0) DEIZHiIcER
3N5, 4 A Si0, & Na,0+K,0 it 77 7 %
ER LY > 7 v E Y v T A L RE, BT
TRERY, Th ) TRERFNICHFAT L, b
HHY - BATNRE R4, Fig. 612 Na,0+K,
O—Si0, DM IERIC &k MESHRERT, T e
PTNVEERE S 7 ey P L2 Fig. 7 ThH B,
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<16.5%), @7 V3 +LERE (ALO,>16.5%) I
SFEND, HE - A (1975) I LEvy v T A b
RHNDERIL VT A PVEERG>V VT A FEER
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Fig.8 Distribution map of rock serise

(after Miyashiro and Kushiro, 1977)
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Table 5 List of age data by K-Ar radio-isotopic dating method

HEBES K r-4%Ar Air Co. Age 5h0%
(wt %) | (STPcc/g) (%) (Ha)
5903D03-04 1.44 3.45x10°8 95.1 0.62£0. 27 mEARILE
5904D02-02 1. 90 3.04x10°8 94.5 0.41%0.16 i) ¥ J1ik=
5904D02 0.52 1.70x10"8 98.1 0.85=x0. 96 AV UVEERE
5904D02-09 0.49 0.12x10°¢ 6. 100, 80
%5905D01-01 1.69 1.76X10°° 11.8 26. 4810, 81 ARAGTAYA b
% 5905D01-02 1.74 1,73x10°° 16.9 25.46£0.79 AREGETAY 1 b
3% 6006D01-08 0.25 1,13x10°7 65. 4 11, 59=%1.19 E A L
% 6006D01-15 0.37 2.18x 1077 56.2 15.30=%1.13 N
6109D04- 0.29 2.90x10°8 90. 3 2.57£0.55 AU UVALRE
6109D04-13 0.35 0.07x10-° 5.20%x1.50 TRAE
%6109D06-01 0. 48 1.93%x10°7 78. 1 10.3 =£0.90 AvSUvAERRE
6109D06-11 0. 46 16.00x 107 8.70+1. 30 RRA
6109D08-01 0. 82 5.00x10°8 98.6 1. 582, 49 31k =
6008D01-01 3.15 1.74x10°8 99.0 0.14=%0. 31 - Ykl
6109D12-01 1.82 3.10x10°7 81.6 4,390, 47 A UvEERE
6109D12-03 1.61 0.32x107¢ 4,70%0.70 "
6110D05-03 2. 35 0.01x10"¢ 0.20%0.10 AEB RS
6110D05-02 2.23 0.37x10°8 98.8 0.05%+0.07
6110D05-03 0.22 0.79x10"8 98.5 0.93+0. 97
6110D05-04 2.12 2.24x10°8 94.9 0.28%0.08
6110D06-06 2.18 0.05x10"° 0.60£0.10 FA YA b
¥6214D01-02 0.31 41, 46x 108 34.4 34.14%1. 16 A VERILSE
#%6214D01-12 0. 67 38.15x10°8 52.1 14.6£0. 56 M4 VEZILE
6316D01-03 0. 44 10.90x 108 86.9 6.33=£0.92 ZHABELRRE
6317D04-01 0.07 1.91x10-8 99.0 7.00=%9.99 RRE
% 6317D07-06 0.66 1.02X167%° 129.9 39.70+2.50 ZHBEXRS
#%6317D07-07 0.72 1.14x10°° | 30.9 40, 40£2. 50 7o 2ABLRA
(0118D04 0. 45 0.26x10-8 98.5 0.15%0. 21 AEEZIE
0118D05 0. 47 2.57x10"8 94.6 1. 41£0. 52
0118D07 0.09 0.26x10"8 98. 2 0.77£0. 95 XREBEAERZILE
%0119D02-01 2,77 85.35x10°8 14.6 7.92+0.19 7o ABLERE
%0119D06-02 1.14 49.80x10°8 22.8 11, 30%0. 40 WA RIE
#%0121D06-a07 | 2.59 6.73x10°¢ 14.3 65.60%3.60 HAZRS
#0324D05-01 1.32 2.44x1071° | 57,0 47.30=+1.90 LHBEXRS
#0324D05-02 1.18 2.26X10°'° [ 57.6 48.50%+2.10 A VvALERE

o ¥idAir Cont. OEMS. ERAEEMNEETX 3 H 0D,
NAREWEEZI OGNS, )

(0% Lo bDidIEEIcEE
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Fig. 11 Structural map of southern ocean area (GSJ HVEZHZHF 1982t )
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Photo 1 Microphotograph ol hornblende-dacite with porphyritic texture from Kita-Koho Seamount (5905D01-
H06-2) .

Phenocryst of mafic minerals are oxidized hornblende with yellowish brown in colour, that rim or whole part
altered into opasite. Groundmass is consisted of plagioclase intergrown and few hornblende and opaque minerals.

above; Open Nicol, beneath; Cross Nicol
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Photo 2 Microphotograph of porous boninite with amygdaloidal structure from Ogasawara Plateau (6214D01-
H09-13) _ '

Small phenocrysts are augite. Large phenocryst at center is olivine, that is almost replaced by chlorite. Olivine
shows euhedral crystal taht is rimmed by orthorombic pyroxene(?).

above; Open Nicol, heneath; Cross Nicol
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Photo3

Microphotograph of clinopyroxene-basalt with ophitic texture from flank of Oki-Daito-Ridge (0221D06) .
Phenocryst is plagioclase and clinopyroxene which is replaced into idingsite.

Grandmass is consisted almost of the same minerals of phenocryst, that is plagioclase, microcystalline mineral
and idingsited clinopyroxene.

above; Open Nicol, beneath; Cross Nicol
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Photo4

Manganese nodules on Kita-Koho Seamount. All gravels in addi-
tion to basement rock surface are coating by hydrogenious manga-
nese crust. Some of those nodules have core of acidic rock or
sedimentary rock and so on.

Station; 5905P01-H06 (26-45.0N, 135-28.3E, 1600m)

Photo5

Pillow lava structure coating with manganes crust of the sea

bottom at the flank of Minami-Koho Seamount. No surface sedi-
ments show exist of bottom current.
Station; 5905P04-H06 (24-36.6N, 136-28.2E, 1200m)
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Photo-6

Pillow lava flow on the ocean floor at the Tokara Volcanic Zone.
Thin surface sediments covered a part of lava area.

Station; 6110P01-G03 (28-15.2N, 127-55.2, 1133m)

Photo-7
Lava flow with smooth surface on the slope of Ogasawara Plateau.

This rocky walls show strait cracks by rapid cooling. Manganese

coating covers rock surface.
Station; 6214P01-H09 (25-57.2N, 143-26.7E, 2600m)
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