BRI N T 7 IR BSOS ukd s 12 D W T DF I
B PORBESRUKILEE & Z D EMRIZDNWT

&8 jpn

HARE

~FH: 2008-01-25
*F—7— K (Ja):
*F—7— K (En):
ERE: KIR, 83—
X—=ILT7 KL R:
Firi&:

https://doi.org/10.14945/00000357




BRI EREIYOIRBE 26 (199947 H) 1TH~2TH
Geosci. Repts. Shizuoka Univ., 26 (July, 1999), 17-27

B M TINFRIREREOEMICHIEICDONTOFMRE
—RIEFR AL E Z DFERICDONT—

R K

= {1008

Quaternary volcanic activity chain active circa 0.7~0.92Ma

at a convergent plate boundary of Suruga Trough

Kenichi Otsuka!l

Abstract Volcanic rocks were found at Eurasian side slope of Suruga Trough con-
vergent plate boundary by dive 708 of the “Shinkai 2000”. These volcanic rocks crop
out at the eastern lower slope of the Senoumi North Bank at a water depth of 1,500 m.
Two types of phyric andesite rocks, hypersthene-augite-andesite and hornblende-
augite-andesite, were noticed, both containing distinctly large phenocrysts.

These volcanic rocks overlie the conglomerate layers that date from 0.91 to 0.82 Ma
within nanno fossil biostratigraphic horizon CN 14 a, so the age of igneous activity may
be a little yonger than the nanno fossil age. The volcanic rocks have strong
similarities with regard to the rock types, geological situation, and stratigraphic
relations to the rocks of the “Iwabuchi pyroclastic rocks and Iwabuchi volcanoes
group”. These rocks cover Kambara Conglomerates at Kambara Hills 45km to the
north of this site.

Nanno fossil age obtained from a muddy layer intercalated in “Iwabuchi pyroclastic
rocks” is 0.92-0.46 Ma, and the “Iwabuchi pyroclastic rocks” indicate paleomagnetic
reversed polarity. So the volcanoes in the Suruga Trough area would be active in the
later part of the Matuyama reversed magnetic polarity chronozone and also be younger
than the Jaramillo sub chronozone of 0.92 Ma.

The rock samples of hornblende-augite-andesite are conspicuously reddish-purple
due to hematite micro crystals scattered through the groundmass and also replacing
the phenocrysts, and hornblende phenocrysts are severely opacitized oxyhornblende.
These facts suggest that the volcanic activity happened under an oxidizing environ-
ment, so the eruption might be aerial or in very shallow sea. The tectonic situation
and geological environment would be very different from the persent, and more than
one thousand and several hundred meters depression has occurred since then.

Further research about convergent boundary volcanic activity is necessary not only
for local geological interest but also for solving fundamentally important problems of
tectonic history of the whole Suruga-Nankai Trough region and tectono-magmatic
phenomena.

Key words: volcanic activity, convergent plate boundary, Suruga Trough, Iwabuchi
pyroclastic rocks, Quaternary geological history, Fossa-Magna, accretion.
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Fig. 1 Suruga Trough region and diving point of “Shinkai 2000” Dive 708. Dark coloured areas indicate maximum

magnetic anomalies by aireal survey (OKuDA et al, 1986).
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Fig. 2 Diving route and geological observation of “Shinkai
2000” Dive 708, 1, Andesite; 2, Conglomerate; 3, Silty
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Fig. 3 Schemaric geological cross section of lower slope of
Eurasian side of Suruga Trough, observed by
“Shinkai 2000 Dive 708,

rock layer.
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Table 1 Rock samples obtained during “Shinkai 2000” Dive 708.
R BATHOENE Y4 X (cm) HAKLK B

708—1 1833m BVRKR?OBAEFDOER?SE 25X16X7 % BKRWE CN14a 0.92~0.46M a
708—2 1814m ABULRFERRICESURKR?HE 18X9X6 % ABRRGKRRHE
708-3 1710m BUWNFEXELZSRICAUBRR?WE 12X6%X7 % SBRRAKRRHE
708—4—1 161 1m MEBRHAMEBTOERESR 10X7X 5 BiAZ8UHANVRE CN142a85<0.92~0.81Ma
708—4—2 " " 4X5%x3 F »RESHVLEE
708~-5 156 1m MERPICHKENTHENER 7X7X6 & WRKEERVDE
708—6—1 1500m BR-oFVHRORELARAOBBALAER 20X14X12 HERARIUE
708—6—2 " FRIT-HA<BMNBNER 10X6X5 % ANAGHESLRLE

53, BEOQOE AN OB E—OHETH 2HED
AEBL ISV, FER U alHERT I EMBEHEHE N
%

O NARHEBD S 708-1, 708-2, 708-3, 708-4-1,
708-4-2 DRIEANSIE N (K1, £2).

708-1 i/ b FEh o BEE b DT, Z|HTRERH
WEIKEE OB A R OREE OBICRA 2 EIKE 0
HTHD. TOEERTDF /{LADS CN14a DERH
BohTnd (KIg, 1994).

7082 XUV 708-3 B Lich_IEHBOKR T2 £/ 5
KisvLERKIcEL, BKESETHS (KK 1, A, B).
SN TIPSR TFORE< MY v 7 2E2IFEAL
LEBFERV EA/HME L, BIKEEBS LU KLE,
KEERRIROZR ISR, SR &, £ DAKEOE
VB, S8 KO 1S ) ROBE ORRISHEREY T

B EBMEHENSE (K1, C, D).
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T/, M1, C, DicR S 2A5YENBEIEICET
ZarsfbhEELN, 34 AV IRKEOBEELIER
WWHEBTIEBEISEEYTHE LS, ROABERRIC
FETAHBERESBRTODEEL LD, DL
BEMIRTEREE LT, TAIEEHRY O 0%
BLZ il vwETy, FARXFEEENOSE O PR
MW F IS ERE LTEZOSNB, b L, £5Thh
&, BEM (740 EVETL— MDD oHENS T L —
FERABI CBA NS OBl -5 7L — b
Bl U - EERSAFLE 12 5, & 5T, 708-2 % 708
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Table 2 Nanno plankton fossils and ages obtained from sedimentary rock samples around Suruga Trough, Sample number
708 indicates samples obtained by “Shinkai 2000” Dive 708, 474 indicates sample taken by Dive 474, and F 727 was

obtained from the northern bank of the Fuji River.

708-1 708-4-1 708-4-2 474-1 474-1B 474-1-C F-727

Abundance/Preservation RM RM B RG B B RM
Etching/Overgrowth 1/0 0/1 0/0 1/0
Nannozone(CN- ) 14a 14a 14a 14a
Age (Ma) 0.92-0.46 0.92-0.81 0.92-0.46 0.92-0.46
Calcidiscus leptoporus + + + +
Coccolithus pelagicus + +
Gephyrocapsa caribbeanica (M) + +
Gephyrocapsa oceanica (diag.M) + +
Gephyrocapsa oceanica (vert.M) + + +
Gephyrocapsa oceanica (vert.L) + + +
Helicosphaera carteri var. carteri + +
Pseudoemiliania lacunosa (ellipt) + + + +
P. lacunosa (round) + +
Reticulofenestra asanoi (5-6.5 i) + +
Reticulofenestra asanci (>6.5 u) +
Reticulofenestra minutla + +
Reticulofenestra products + +

+

Reticulofenestra perplexa

708-XIZLAMN2 0 0 OW708 R THERRENY TSI
474-YIZLAM N2 0 0 O MA74RETHEIME NS T

F-72713 BT/ HtROERARERPOERBO SEMZN YT iIcLVBON-ERETRT

PEMKIE (1994) ITLD

BOESTBRNPITEZRTBONDOWL > H4eL F—
OHIBTH 5 &35 &, FEMmHENTHR L - HEs 8
F bS5 7BEANAML, S5E—HBOKRY KRS
FaZlly 2 ZABEEEHRLTVWEZEE2RT I EICE
50T, IOICHFHMIEHAREIRIBLETH A .
708-4 D1 & 2DEAKIRBASETCREDS LioBE
SEOE P SRS N ZREO/ET, 708-4-113H
{LROHIR2EL, + /7 {bhGh 5 CN14a DERME S
nNTwa,

g Ep =y

3708 BEEIC BV TIE, BA b 5 7 BERISHE PR
DENETHZEESE IR FMIORBRESE%/KE 1,611
mOHMETE > TEHD, 1,500m [fHET EIoZliEic
BOITVWEDOT, BEESEZIIImicbiz-TEHRL
TWAZ Lt b, 5707 8B G, 1994a, 1994b)
TOMEEERESREE OERMS (5 707 B0 v
12, 708 &l T OEREBIE M S S B CEERME 1.1km @
HIAE T 1,755 m, #EHEICEESIE 067 km oIS T
1675m) # @3 3L, COMBEBE FTROREEEE
OERE I EENIC I BRED >R PHEBIZL 3L
PLidMmis b2 EBb 3 H) NNW-SSE E[E TrgpH
HRIN10EEEEM L TVWE D EEL LN, D
ﬁﬁ%mmﬁaﬁwﬁmﬁﬁz<%intmé(%%,
1994 b).

COMERBIEESEEEOBAME T, i
(granule) I[Z#H# (pebble) MR U 28&E T, K& 1,591
mfHETRVW - A EMEBOHEBERD, 22

D OREIC EF D - TBENEL 12D, £ AL
T 5MEMERT. 1,550 m AL T 20~30 cm A S ¥+
cm LI EOREEEESUEME L0, BiIcWEBR
EHIRL D BAE R S a0 idE L. 1,541 m £
T THUBMBE~MEORBE 3, To%EHA LT
B8 EREE, EMHOEERES. HifEA T 2B DR
PR T RICEMETH b, BPEES IR 2 Ee)
Lich, WBICLA3EREEZLTVWBLEHIICERELLNS
b d 20O WTIRAHTDH 3.
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BMEwREA (BAVRKIE?) OBHT 2RiELS D,
ZDOLAHDKELNT mHMEATERAVWE L SR = b
Vw2 R%HT 58BHEAEL, 1,500m TIRZERITK
HEEDBEHT ABEAE > TWVWAE, T D& SHEEERE,
TIOMERE D EALOZ IS it —BIERBHER TEOLNT
WB I EEZRET N, XOBIBENNETH 5.

C OMEESRAET 2 RSB OEA (708-5)
i3, WKBEEHCRBEDE T, (LEEED NS, -
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22 X % # —

B S D,  AfE#sdHE O E AR DO 7K 1,500 m £
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(708-6-2, Xk 1, F) @ 2 FEEANSHEAET 5 2 EAHEAL
1o, WRBIKEARTEAR, BHHTEBAKKAD & RR
READOEMmAFE L 2R, BETEEL -k
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EADEMEE I X 2808 OBEOER, cho2f@
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708-6-1 HHEOCEFETE-ITVWEBELBL T AT
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KIZBELIKEZUEAOHBL—HICEHE L THWARE
BoELTHS, ETITREFCHET, ZELTED
3, B OKX X LR EBROMEROHRESS
BLORZEL LlpEA R LS (Hypersthene-augite-an-
desite) TH 5. LGEMERETH > 2AEOHF i &
AEEEL, KA ISAREREISEAE L TV 3 (KK
2, G, H, D.

708-6-2 FRIBKEDO L AL AP TWELIL, HIE
DB TOHIR TIREL L THREALL 2 KBS B
SR FERT. L LEXORBIC L 3EBETIE
Bomm KL bz &8 & 30K X 73 MG 0 DR A 5 r
KHBEOEATH B, # FTlREANAAHS IS
DFLERH A 59 4 L& iz Oxyhornblende ¢, %
BEAL AEAOHMEEZ AR AYEE AR LS
(Hornblende-augite~andesite) Th 3 (K 2, J, K,
L). GERPRIIERETH L, ZBICHIEL TV S
KNDARFERIEDSFRERIEAL L TH D, T708-6-1 1T~
TETTHENCRELTERT. ZOFSIEO-HELE
IRISTREE — FRAB B - B E RO TV B,

DL AR NS ZEcIEE IR L ERAIRNEI
Bt o K IEHERT 5 C EBHEEI N, L bEE
RDER S, WEARLEEARASEEAZ LS D 2
ORI USDHFEENHERI NI Licky, Db
2REHUI EOEEAEU < S =IREN S - 12 2 & HVHBE
L7,

B b S ZIGRIBREASEICRETAME, MUEOD
FL

FLADWV 2000] 708 ML TIE, Ik Tih~A&

DT, PERH SN TOBEER + 5 7 EAIFEOME, &

FOMBEARLI: ET, X520t~/ <iEH
DFERE L TER S N RIEBHFELTWS &2
STl 724V VB L— b -5V TS L —
b EDOHEDOBER T 7 =7 ARBOEH) T A S
5 kcansotE SHOEREZHS M ICTE LI
HETH 5,

PER, B b 5 7 oREfiRiE M oHBYI T3+ /1L
AHERT, BETOMEH S~ AR Onig -
I, 1985), % - ERSEMERYIOMED S I3FERHE (CN 11~
12, JbEE; 1988), MBS TV A, F4lH FEcEH
T AHRESOHIED O [ F AT - i (CN14a, 1.65
~046Ma, Mk - [LF; 1985) DERBEB SN TV S,

F 708 Bl TIRAE MEOREBEED 2 > DEA S
F I ALGHEREE B ENTER (F1, £2). Thb
BV s CN14a EEFESN S, Hric 708-4-1 1, 708
BRI DRI HICE I N8 707 B cE AEHE
TolRBEBE WS 2L FEUBED SIS 707-5
BA GrE 1994 a) LR EFHE%HEHNO
Gephyrocapsa [G. oceanica (vert. L)] & BUEIFIIL Reti-
culofenestra asanoi 8L 05, 092~0.81Ma @
HERICEDADBEES., /27081 13&Fh3{LAH
DIV ED OHEHFE TV, 0.92~0.46 Ma & Z5E
INfo. T AT B CERIE T R LB E R (B
ICEEHd A8 + 5 7EAIFE T o ERI s LA
REEDER (F2dho 474 3kD B L CN14a D
0.92~046Ma LRIEENL TV 3,

IS DL RFEREBIED S, BR N 5 7 EEIRHE FIf
DIRB AR I EANNCEIICEF R, 2 {LtAGTE
%13 CN14a (0.92~0.46Ma) D{LGHEIZABE/RE L
TRVWTH A, FRCEAE NORESD S 2HT
FCERPELNTHE I EAS, EFICBWEEEE
b - T 092~0.81 Ma & W 5 FEFE IO ITE D A
HBEEEZLND, X OICHE (1994b) ok hid, BE
EBE T O YV N EOHHSHIEDERE S h - FiE
WOEENLS, ITHoDOBHEIFERISSIKFRES L
T, N5 3 3 IERBRBREIO 092 55 091 Ma OETH
5LV, KIESHES L HERBERICH B E T,
el b 5 ZEl{HED = 7= iEEBOBH S ZIEVL SO
tEZOND,

i b 5 7 BERIAHE FEkh &, BEttoFERERTR
HabEEE N TWA I LBl Tk, 20o—dE
HEE WS DEZBZOSNTVWB EVLSEENS b
H, 1988), EEETIS &y WIRMR D HIE IR BR i< FEPAAT D
HEEF Sh DI TRIEL TW b, [HinkEEic X o kg
BRI E L CHRaREE B2 Sh b, b~z
BaD ) /ALAERBAENICTALIC S 2T W
Ml ERL TWADORETECHERF /(LADEERE
BlckbabDTHD0, 5% SICHMERIDBHLET
»H 5.

RElgk & DXL

F 08 BEBE CIHOMITE N, BA 5 7EAIR
HOHE, R, BiiHisL 5dbF 46km IThiEd 3
BrEEOPELOHEREO D EEELHULTWS, B
b, WEEEICE, TAUICEIUACH]~ P o EEE b
DL, 0 EE—HEQBERER LD S AT KES
HsE->Tw 5B (RH - 1B 1975; 21 - Tl 1982;
RE). HEES ZEAORABROE LR O Sk
R T R SHEWICREL TV 24HEB
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ik (Slope Fan) oY <©H 5 (FFH, 1986 MS).
S F ) R IC I3 MEE D S EVICh T TO 7 L — MY
WIERTH - - HEREA RTbDEELLNS.

F 1, HMAVEEEHRI - HIERMERTHRRE =&
5, EFEORIE, SEEORIEE, RS S
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A BB 708-2, BRI b 5 7 BEQIRIE FEBA S BRELE 0 i BUKE AIKER S, BROEVWAKRE, BKBERTSA-> T3,
A. Sample 708-2, tuffaceous calcarenite with white layers of calcareous bio-fragments and tuffaceous rock fragments
obtained from lower slope of the Eurasian side of Suruga Trough.

B. UK 708-3, BRI+ 5 7 RRRIME Tl SHINE N BKEAIKERSE, X 0REAVAKE, BREMFHETN TS,
B. Sample 708-3, tuffaceous calcarenite with mottled spots of white particles of calcareous bio-fragments and tuffaceous
rock fragments obtained from lower slope of the Eurasian side of Suruga Trough.

C. M T708-3ADHIIC X BMMEBEEE AT = 28, FIKEAYEEY, i3y o o (bh EBREEOR T R8MA vHILo.

s 4 mm,

C. Photomicrograph of thin section of sample 708-3 (parallel nicols), calcareous bio-fragments of fossils, especially
bryozoans and tuffaceous rock fragmeths and minerals of volcanic ejecta conspicuous. Vertical width 4 mm.

D. 3K 708-3 DEHIC L BBMBTEE 7 0 2 =3 1 (C L[E UHEH.

D. Photomicrograph of thin section of sample 708-3 same part as C (crossed nicols).

E. 50K 708-6-1, B&A + 5 7 BEUMIE FElh SIS he B - FOEELRILIEER,

E. Andesite rock sample 708-6-1 obtained from lower slope of the Eurasian side of Suruga Trough, dark grey coloured

fresh phyric Hypersthene-augite-andesite.

mm

grey coloured phyric Hornblende-augite-andesite.

K 708-6-2, Bl b 5 7 BEQIRIE FERA S BIRS i REEEH U ARATEEA R IEEXR.

Andesite rock samples 708-6-2 obtained from lower slope of the Eurasian side of Suruga Trough, reddish purple-brown
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Plate 2

G. FHE708-6-1 OEFIC X AEELRIGOREBBEEERIT= 2 Vg, REBLEEELOMESHEHID. MiE 4mm.

G. Photomicrograph of thin section of sample 708-6-1. Hypersthene-augite-andesite (parallel nicols), huge augite
phenocrysts conspicuous. Vertical width 4 mm.

H. 3k 708-6-1 0EHIc X 3EHAKIIEOTMSEEE s v 2 =218 (G &[E UHH).

H. Photomicrograph of thin section of sample 708-6-1. Hypersthene-augite-andesite (crossed nicols), same part as G.

. 2K 708-6-1 O Ic L AEHEAE LEDOHEBEEE 7 v X = a g, FROMELHREESEOAE. #HitE, 4mm.

l.  Photomicrograph of thin section of sample 708-6-1. Hypersthene-augite-andesite (crossed nicols). Vertical width
4mm. )

J. UKL T08-6-2 O IC & B APIA BB RIS OBEIS BT = 7 Vg, ASSAMRAKSEASE o, #I8 4mm,

J. Photomicrograph of thin section of sample 708-6-2. Hornblende-augite-andesite (parallel nicols), showing enormous
opacitized Oxyhornblende phenocrysts. Vertical width 4 mm.

K. 3K 708-6-2 0@ Ic L 3 ANAEEHAZIEOBMSEEEVIT=3 g, »ROREGEREOAENMHID. HE 2mm.

K. Photomicrograph of thin section of sample 708-6-2. Hornblende-augite-andesite (parallel nicols), characteristically
crystalline ground-mass conspicuous. Vertical width 2mm.

L. 3 708-6-2 O} I1c & 3 ARIAEEHAL IEDOHEKSEEE s o 2 =20 (K &[E CHH).

L. Photomicrograph of thin section of sample 708-6-2. Hornblende-augite-andesite (crossed nicols), same part as K.
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