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Report of Visual Observation on Topographic and Geologic Features of the
Sagami Knoll, Central Sagami Bay and the Iro Submarine Canyon, South of
Izu Peninsula, Based on the Deep Ocean Floor Survey System DEEP TOW

during the YK14-22 Cruise
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Abstract. From December 27 to 28, 2014, using the deep sea survey system DEEP TOW on
the Research Vessel “Yokosuka” YK 14-22 cruise (KO-OHO-O cruise IV), Japan Agency for Ma-
rine-Earth Science and Technology (JAMSTEC), we conducted submarine surveys at the Sagami
Knoll in the Sagami Bay in twice (YKDT # 160, # 161), and at the branch of the Iro Submarine
Canyon in the southern Izu Peninsula offshore (YKDT # 162). In the Sagami Knoll, the survey was
made along the steep slope of the south side of the Knoll and the dive started from the middle terrace
and then progressed in the direction of rising along the slope. The slope consists mainly of mudstone,
but three to four layers of conglomerate were found therein. Ten rock samples were collected by the
dredgers during the dive (YKDT # 161). In the branch of the Iro Submarine Canyon, diving started
from the downstream side, focusing on the stricture part of the canyon midstream, passing through
the narrowing toward upstream, and finally rose up the ridge-like topography of the narrowing. Out-
crops were widely observed near the stricture, where were found the conglomeratic body in the lower
and the layered and massive complex in the upper. The valley floor of the stricture part was sandy
and/or pebbly and ripple marks were widely observed on the sea floor. Those ripple marks show the
flow direction mostly from the downstream side to the upstream side. It is not a normal flow along the
canyon, and infers some flow due to bottom current. On the basis of the rock samples collected in this
submarine survey, we examined the compositions of volcanic rocks and confirm that they are andesite
to dacite.

Key words: Iro Canyon, KO-OHO-O, Sagami Bay, Sagami Knoll, YK 14-22



N. Takahashi et al.

1. [ZC&IC

EHDIL, IEBIOT U R —FIEENCE T
572 OEOMTE « WV O )& RIS & B
DOILEZ BHHIZ, HEENBS X UHE N7 70
WHIERATALE T 5 B 55 SRR W T
[ SEAPF SR BA RS 1 N MEERFZE B R8BS (JAMSTEC)
DI NREEENA 7= BT 4 % AT
FELITV, TOHRBIEFBREREL TE
(R « KO-OHO-O ™ £, 2013; #5)111E 2>, 2015;
JEIIE 2>, 2014; S2MIE D>, 2015; Z&RIED>, 2015; 15
BIED, 2016),

2014412 A26 B x5 12 H29 BT iF T
JAMSTEC OBFEFRAEM [ X 230 2R E
LT, EBRMRE S AT A [F4—7 h7 )
(YKDT & #9) Z#fiH L Tirb iz YK14-22
Ui (KO-OHO-O #iifEIlV) Tl FHAENO
FEALHE T & R T O A RS O O
WEAIZB W TEMMRA 21T > 7= (JAMSTEC,
2015), AENE, ZOHFED > HLHIE - HE - &
f7p PSR ES 2 LI BRBIEE RICoW
THET 5,

2. YK14-22 RiED BB EHE

AFRA CTIX, JAMSTEC O EM [ X =
T R E T DRI A S X 7 A 4,000
mik 74 —7+ Fv ] (YKDT) ZfEH L7z,
YKDT (&8 L 23 o r—7 0 TR
T VI T B b A R T 5 M AR C VRS 6,000
mE CORMBANFETHD, "M EVa
HATIZED I TNE A LATHEEZBETED
E0>, MEEROBEESCHE ORE. B0kt ORE
MDARETH 5, AACHFEY OFREHREUL, B
FOHLHETRLYy Y 2B TFLTRLY Y
WL 0ITo T,

AR OFRAM A 2 BT A Fig. 1 1R T (MR
8,9, FHA D | M TS N B IS E 3

% AR T CL 2008 £ NT08 — 21 WiifiifE (KO-
OHO-O #i¥fE 1) T /A /3— R)L7 1> | (HPD)
IZ X DML (HPD #907) ZAT-o =R CTH 2D (B
FED, 2014), FEASLHE i, HOBEAIZIZ 2 >0
=7 bl O E— 27 3KENELS . £
DJEILAK 1,200 m T/AGE 800 m F CTlEdbvE—rd
WHMORBEIZ /> T\ 5, A LIXE bICw
YR DOHEREM > HAHERL S AL, 2008 4E DT (HPD
#907) TIE, MEAIEICAAN RO, LAk
BN LD bz, F72/KES00m DIE
AR BIE 2 O LS OBEE TR b (B
WEAs, 2014) . ABESE ORI 2 £ 295125
7V EBELMELEZ bR, Ll maRE
OEBNZ Lo T=7=8, SFRIOFEIZBVTE
IMOE R OELER & [FIERE O PEIR O Ml % i B
M & L2 B (YKDT #160, #161) Z17-7-,
YKDT #160 1B 2.0 TiHifHda T, T O/l
EA Y L2, 1ZIER/L— F T YKDT #161 23
i L. = aE OB A R A T,

52 AR, RS O A BRSO R
WZHDHNENWKETH D, FEFEOMELND
FEACIZE 7R D AR 1, BRI b7 7 s DA
LT — P F IS AE DN DRSS CTH D,
AEEEAR DS  HITE L LTz Z ORI,
JbkE 34 BE 15 S fHin TR EEE D BRI O
LZ/NEETE LN TV AR, ZOMEBAIROR
DS TWT BRI T2 RIZoNnND, ZOXAKIE
WA THLOT, ARETIE (GHoEE
WER] T 5, AHIL, AARE R X O
BB L, RIS AT 2 B o LRk
B L., ZOWREmEITRE LSRN L TF
W ONC HITE - VBT % Rl 5 2 & A
HioE LT, 1 FOEM (YKDT #162) %%
Jitg U7z,

WV TH, ERICBWLWTERESAZE/D
2B L CRCBEMERBIE AT 5 & L b,
XRF & HHW e 2B b0 21T, &R FHI7R
iz oW e Lz,

D FERITPRIBYE
T 260-8682 FEE FEM P RXF M 955-2
Natural History Museum and Institute, Chiba
955-2 Aoba—cho, Chuo, Chiba, Chiba 260-8682, Japan
EFBEH : takahashin@chiba-muse.or.jp
DHENNRIETOE - hERKEWEE
T 250-0031 #Z)I|E/NEHRET AL 499
Kanagawa Prefectural Museum of Natural History
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
VT - FIETIEYE
T 254-0063 #5)I| IR TR IMEHET 9-1-505
Former Hiratsuka City Museum
9-1-505 Suwa—cho, Hiratsuka, Kanagawa 254—0063, Japan

YHENIKZE
T 221-0802 I RHEEHHE/IKAAIG 3-27-1
Kanagawa University
3-27-1 Rokkakubashi, Kanagawa, Yokohama, Kanagawa
221-0802, Japan

O E MR ENEB RS
T 237-0061 M%) RIEAEE T E SHT 2-15
Japan Agency for Marine—Earth Science and Technology
2-15 Natsushima—cho, Yokosuka, Kanagawa 237-0061,
Japan

FEBRXRZ @RNEILERDE - . SEHEE—BN (HMEAEHWBA - . B & (P )
HERAZ (WRNEIEGOE - EKIEWEE), SRR REAETER - AXEYE), BiE & (FEmiEYE)
BE 82, BKkBEH FHiI/BKIEE), S8 GRRMETI /A=), IMREN, B 8 REHESRERE/KERE)



Topographic and Geologic Features of the Sagami Knoll and the Iro Submarine Canyon
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Fig. 1. Topographic map of the Sagami Bay and adjacent area, and the deep sea floor survey system DEEP TOW (YKDT) diving point
on the YK14-22 cruise, the Sagami Bay (No.8: YKDT #160, #161 dive), southern off the Izu Peninsula (No.9: YKDT #162 dive).
Diving points of past KO-OHO-O cruise (I, II, III) are indicated in all (No.1~7) (Fujioka ef al., 2014; Shibata et al., 2015; Takahashi
et al., 2016). The submarine contour map is based on the digital data J-EGG500, which was issued by the Japan Oceanographic
Data Center of Japan Coast Guard. The summit level map of the terrestrial area is based on 250 m mesh digital data, which was

issued by the Geographical Survey Institute.
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Fig. 2. Track chart and lithological map of YKDT #160 and #161 dive at the Sagami Knoll in the Sagami Bay. Track chart of HPD #907
dive (KO-OHO-O I cruise) is indicated in all (Fujioka et al., 2014).
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Table 1. Visual observation log of YKDT #160 dive at the Sagami Knoll, in the Sagami Bay (see Fig. 2).
# 1. YKDT #160 FARLE ARG E o> B SBIEGCE (X2 2 1),

Site No. HEE - R P AKEm)  JEH H tHrod%
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1,113 #bie ANV SN I
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U, BEALIEHERTTS.
1,011 HERA AEBOYISL -T2 FEHE. FEEEROR IR E R
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821 HEFEAE MR KREUMEA L.
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Fig. 3. Geological features of the Sagami Knoll (YKDT #160). A: Float of mudstone and black rocks at 1,065 m depth (between Site
#160-1 and 2). B: Outcrop of bedded sedimentary rocks covered by mud at 1,021 m depth (between Site #160-1 and 2). C: Outcrop
involving bad sorting breccia bed at 907 m depth (Site #160-3). D: Outcrop of bedded mudstone at 852 m depth (between Site #160-
3 and 4). E: Outcrop involving bad sorting breccia bed at 755 m depth (between Site #160-4 and 5). F: Outcrop of bedded mudstone
that have fine joint at 683 m depth (between Site #160-4 and 5).
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Table 2. Visual observation log of YKDT #161 dive at the Sagami Knoll, in the Sagami Bay (see Fig. 2).
# 2. YKDT#l61 MBS AR oo B iBiEs e (X2 2).

Site No. K« R 7K€ (m) Py H HiFTeR
#161-1  35°06'55.80"N, 139°19'47.40"E 1,100 #bJE A, WX, IIWAE.
1,092 Wie AROFHAE.
1,071 Whie iz 2L (B ?) . e —7 8158, ZohEUIEH<HL.
1,060 #He ZHEEBY (T, G BBk 1) (oY A0 2)
1,033 bR AL (65 ?).
1,014 HEREE FEEAHBL (R L= 2).
#161-2  35°07'06.28"N, 139°19'46.49"E 1,012 HEREE n— 7R, AR - .
961 HEREA a—7 %5 omT 5.
934 HEFEH JEHEHERES (RO DERHA Z).
910 HEfEAE - BEADIRAZ.
#161-3  35°07'12.23"N, 139°19'44.14"E 908 HEFEA RLo v N, BB S BT R4 757,
900 HEFEA B LT Jes O, B EEte.
833 MEREA WO BEAOIRAZ. BG5S,
#161-4  35°07'16.20"N, 139°19'43.80"E 829 HEfHE HEEHY. BAOMEENEL, BIGITKMOBENRS . EHRSHD.
795 HEREE RAEgE Reashaat.
#161-5 35°07'19.20"N, 139°19'43.20"E 787 HEREAE BEREHY. BAOAIENL . DIRVELLRHD.
766 HEREE JEE FRUH.
#161-6  35°07'20.40"N, 139°19'42.60"E 761 HEREAE HEHY. BOOAEENRZN. BEHRNRDD.
744 HEREAE BEL, ROV Jes I/ NI OBEE ST 2) .
723 HERESH-WOUE HERR, M OXRE AL,
715  HEREE B LT R s BB EE. HIDS BB 5.
688 HEFEA B L, AT EEIA.
681 HEfEA FE LT B R, MO EE AR E T D,
667 HEFREE FE LT B R (M BRIk O R IR E ).
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Fig. 4. Geological features of the Sagami Knoll (YKDT #161). A: Outcrop of bedded mudstone that have fine joint at 795 m depth (be-
tween Site #161-4 and 5). B: Outcrop consisting of breccia at 787 m depth (Site #161-5). C: Outcrop consisting of breccia at 761 m
depth (Site #161-6). D: Outcrop of bedded mudstone that have fine joint at 710 m depth (between Site #161-6 and 7).

B 4. A OEHT (YKDT #161) CTBUE SNBEMIKEO X 5 3. ApkE L72ea O, i b0 b,
K795 m (MR #161- D~G]). B: BEENOMAK SN DEEIH. KK 787 m (LA #161-®). C: BEE DS
NDHIH. KR 761 m (ML #161- ©). D:plE L7cea OfEEH. FiEl bE80 5, KPE 710 m (HLS #161- ©~DHH) .

Ly Yy & T L (Fig. 5 @HL ; Fig. 6G). &
BEZZOEFE EH Lz, KE 1,492 m 5 i3ER
DOFEIEERE L (Fig. 6H) . BEZRER L Tz,
JKVE 1,446 m 2> DR N D 5002 L 720 | §ZIA
DAVHIR L TR & /e o 72, /K% 1,444 m (Fig. 5
@H ) CHEE L=,

B TH, FLoy Uy iR LIEEZ A, K
= B 5 s (YKDT#162-RO1, -R03, -R04, -R07,
-R10), VB & # 3 & (YKDT#162-R02, -R05,
-RO6) . BEIK ML 2 s (YKDT#162-R08, -R09) 73
BB SN TWDORMHE I, T FKE
1,502 ~ 1,444 m OO WTFHOHIAE TR L v
CyHiZEREnizb o ThH D,

4 FEHEEBES (YKDT #162 &) TR
Sz KILEROERFHIRE

4-1. EERH
YKDT #162 ¥t TE R S 41U 72 k1l A e R
YKDT #162-R01. YKDT #162-R03. YKDT #162-

RO7IZHOWT, BHATLNT— M EER L, HidE
BILOE— FHEEIT- T,

- YKDT #162-R01

ARENT, RHEAB L OHAE S, A7 A,
REERIL DB & AR B 725, — NHARIZ, &
£ 6.0 vol %, HANES 0.8 vol %, #H5EA 0.6
vol %, BEEKHE 0.5 vol % T, BEASLM D& HN
8 vol % &KV (Table 4) , AT NA T A
T4 T4y 7R R L, R RAERORESA
DRI % T T AR M E D E D D, RHEREA
DOBEFITAER | mm BEDOFRIRD AR T, K
X R CIT RGN BEE CTH D (Fig. 7A, B),
ARG OB TR K T 0.7 mm FEE O AR O
BIEMSE LT, #EA OB XK 1.0 mm
BEORROBEMER L LTHET S, MERITR
KTH02mm &/HNEV,

- YKDT #162-R03

AEHT., BHEAB L OERE S, &G,
BEERELDBES: & A HKN B 72D, T— FHEIZ, &
11102 vol %. HEEL 0.7 vol %. & HER



Topographic and Geologic Features of the Sagami Knoll and the Iro Submarine Canyon

138°4950E  13¢°50.00E  138°5050F  138°5100E 1385150 138'52006 1385250 138'5300F  1385350E
) .I } -Pag) \ ] y LY ‘\I | I Fainlal Vi T ,\ I.' )- h : 1
i i T A A ' L b4 b 1 ol = l i | [ 1Y
| et 4 ! | LA g / = ¥ ! 11 w4l \
z'. i / MERED { 17T 1% ~ | 5 ( 1k
i ) | [ \ \ { =] L~ - ( v
34°18.00N - NEEEEE T T e
AN s & 171 AL AN SRS 14Vl
7 p NaNE ¢ 7N 1P a/// M~ - A V1f )- Il
T T RS L = 717 17 7 5 7 0
- ” 4] ¢ - S \\' A [\_—rf{j--u' IJ'. ”/;’J 2 g( "(‘ . i
/ = o 1 e \ \ WA U] P AL 1AL P )/
TN e A
1750 [\ - | NSNS AT ALY A
o =, P | ] N { i i 7 | I 71/
SNBSS AN E T A Ty A A7
e % ( ! - ; e {:l / TV 20 /Le’f
“1 ¥ / E [ o‘-’\." r s y r ,'r rs
\ 543 ;- ! - ) ./ A ( / ,43 &1 f / ).-'
) ety 1 b R ] 7 3 T AT
TEEERN \ S RN aN B 4 e/l
\ | h, g . 4 A TEATT
3£17.00N ; il ; ARuAN A L
| ; 1 T ) 7 N 7 I US|
3 g % 1 / ! / ,) g ALY
P 02 I T/ F AEFR
B O F S f i AR
N LIV, 1} 7 !’ | Fi ', 5 4 i::\ , \-_\‘.
Bl ] ) X \
: R ( ~AFAEANENAUANIIRRNCN
34°16.50N u . : A L[ f
T %y LT FIAT DRI TN
' ' = Ty A1l NI T
o 7, AR xa 4 16 @ K a| ?l\ Nt L
i , X RT B Al T 5
/ —4 A A
5/, —— T 1% - 1 \ ) ('
TN MY DNCIN LY LR [
5 &k ar i TSNS 7 j 2 kmy
316.00N |of— SRV RIPT DT Z RS i — = h
e e i’ ] (e \'\ \a\é‘” t" \) ¥ : Id ? 4
1= T NN ] A
2 4 IJJ’ g /Pl ﬂg N Iﬁ- g9 ; b L £ { Tl A
)] T | RY N A s ] ALY = = i +. ] N
Legend

unconsolidated sand

unconsolidated sand and gravel
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Fig. 5. Track chart and lithological map of YKDT #162 dive at the Iro Submarine Canyon south off the Izu Peninsula.
5. 74 =7+ U (YKDT) #162 WALOMBIX - EFH. OF G- ByrE 7 A BRI

0.8 vol %. F&EkTL 1.3 vol % T&H o> 7= (Table 4),
#162-RO1 & e~ 2 L BESLELY O & LR 1K 13
vol % &0 <. R OEIE b DA
BHITH D, ARIINAT LT 4T 4 v 7k
EL, e BHERORE A ORI 2 T 7 A
RRMAEWE N D, BHEA OB IT R K
1 mm B OFER O A AL T, K& 2l Tk
BHAEENFHE CH D (Fig. 7C, D), HAEG O
BEAR 35K C 0.5 mm FREE O BARIR O B IR &
LT, R5Ha OB IR K 1.0 mm 2 OFRR
OAFK S E LTHET 5, BEILIIRAKTDH 0.3
mm &/NEV, Fig. 7C, D TliX, A LB AETIC
T T, BRI R ERRS G S R T & n, £ 2
ORI TO R, FHEAB X O, &G,
REBRGEDN B 70 D EEBEIRAERE N R S,

- YKDT #162-R07

AEHT, BEOBIOHMG, R a, %
ERELOBEE E AN DD, T— FHEEIZ, &
A 5.6 vol %, HADEA 0.4 vol %, #H5HEA 0.4
vol %. TEEkEL 0.7 vol % T - 7= (Table 4), ¥

L O EHFFIX, 3HBOF TR LK, A
INATaA 74T 4y 7HER L, R
FER OB ORI &2 77 AL E W E 1
W5, BHEAOBERITR K 2 mm F2E OFR O
BT, e K & 2o T B
BETHD, o, —HORER TIINEEN Y —
a4 MELTWD b DO LR TE -, HiflhH
A L ORTEA OB, K&K T 0.8 mm F2E
ORERO BHEE & LTET S (Fig. 7E, F),
ORI K 03 mm TH o7z,

4-2. 2RLFHEK

#162-RO1 35 LT #162-R03.#162-R07 2DV T,
MRS A O B - MRS B E O w08 X
Mo HTEERE () U 42 Primus 1) % VT4
FCRT AT oo, T EAT o TomskiE, EH
ot # (Si0,. TiO,. ALO,. Fe,0,. MnO. MgO,
CaO. Na,0. K,0. PO, ® 10 jc#) L TH
(Ba., Co. Cr. Cu., Nb, Ni, Pb., Rb, Sr. V.

Y. Zn, Zr D 13 £8&) THDH, REHI. HAD
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Table 3. Visual observation log of YKDT #162 dive at the Iro Submarine Canyon, south off the Izu Peninsula (see Fig. 5).
#* 3. YKDT#162 0rei i nisig s o B iglgscik (X5 2M0).

Site No. R - R 7K (m) B Bt Ei ek
1 34°17'02.59"N, 138°49'51.08"E 1,700 #iE A, IIWAE. ~V A —Z 0 (TRZEL ).
1,693  whiR HEER )y T ~—285Y) (EFIR) (W—E).
1,692 CEAf bR BEEDY. REEZIEVE, AHAH.
1,692 W (BEHAE)  BAO/NUOBETE.
1,690 Wi MR EICY v 7V~ —2 80 (TPAT) (SE-NW).
1,680 bR BEo/NUOBHE. AEROKFHHY (Rl 2).
2 34°16'56.42"N, 138°50'08.29"E 1,677 &A1 B BolTWECRIREZZRT (BEN?).
1,671 W o, IIRAE.
1,665 Kb (BEHE) BAO/NUOBERIE.
3 34°16'51.23"N, 138°5020.02"E 1,653 A ﬁz?ﬁﬁﬂjfg. Tﬁ;ﬂéﬂé‘@%ﬁ?ﬁﬁ (BEIX fa a2 ) . NSAE M CEER
1,632 mETH<.
1,632 HA HORATEIROEH. Z0HEURED M2 )RR
1,630 HA A CHRIR O FREE. NSAE M CEMRL
1,635 W (BEHUE)  WMBIEREICY v 7 L~ —25 (FAT) (SESNW).
4 34°16'48.31"N, 138°5024.32"E 1,636 &A1 M0 KRN — B T2135).
1,637 HHAH e cEikoiE.
1,635 HA JEIRTRED OO (Jes ?) . TR v— 7 7R ER
RE T (HIEHDOEIHIE) . 1,608 mETHi.
5 34°16'38.58"N, 138°50'41.52"E 1,613 HA R 2SOV F 235,
1,614 HA PR BATREIROFEH. NSHMOTENRETD. A —/—
JUIRH51,596 mETHE<.
1,596 HAH HRECTH 230 L R85,
1,599 HA FE DR THUROFETA. NSH M OHBR N FEEE.
6  34°16'33.06"N, 138°50'50.12"E 1,603 “HA FEDNENSUT-FEEE (BEK A s 2)
1,613 HA SR N NI TP OISV 4
1,618 Hb (BEHLTE) WRIESHE DL P35, BEIZUy 7 L~—7 B0,
1,616 A SO ABLIROFEEEL T O O HEEE A R0
7 34°16'30.47"N, 138°50'54.43"E 1,596 Hb (BEHLTE) IINZWV(FER, WFo—7, 2XH, BTE, AMSE).
1,595 A4 ?ﬁbﬁéﬁﬁééiébfcﬁ%éﬁ(&éwﬁa@% ?). NSEMTEMAL 1,583 m
8  34°1626.90"N, 138°51'00.29"E 1,575 Hb (BEHUE) FREEAN R X<, IKHEIZY 7 L ~—25HY (N-S).
1,575 H (BERE)  KEOERA 2V R ?).
9 34°1625.60"N, 138°51'03.02"E 1,571 Wb (BEERAE) #4757 1A1% B BB T ik 2 122 5.
1,560 #b W)y 7V~ —2 50 (FIR) (W—E~NW—SE) . it 7
W ZORRIAUNITHLHE< (OKTFEL,550 mET).
1,546 W (HEHAE) gg%m’:w%w~7. IS T X BB 5. KIELBE2 mET
N5,
1,546 HHAH BOROFEEH. AT R =T D (s ?).
1,536 b (BEHE)  KELOERA SV RE ?2) . Bl abiRls.
10 34°16'48.22"N, 138°51'32.49"E 1,540 A4 HROFTEE (s 2).
1,535 Wb (BEEAE)  MEREIC) YT L~—25H0 (F1T) (WNW—ESE).
1,533 A=A B L= EEEE (s ?).
11 34°16'52.04"N, 138°51'35.46"E 1,530 A+ BRI R AR A
12 34°16'58.07"N, 138°51'39.84"E 1,525 # fg?ﬁl‘mt)ﬁﬁ%itﬁﬁﬁﬂc:@k4:2%25. WEIER I ) v 7 L~ —
NE—SW).
1,521  H(BETE) A0 (e L OERAEA).
1,510 HA LR O FRTA (BRIK A R H DV ML SEHERE S 2 ) .
13 34°17'14.68"N, 138°51'30.50"E 1,508 A=A RLoUx AN #5400,
1,492 HA RRRATRENABINSLIZBIROBIH. Zoth, 2ELHEAL,
1,450 mETH<.
1,450 A FRERIOFEIH (Jes 2).
1,446 W (BEBAE) BIANRZ 72725,
14 34°1717.72"N, 138°5125.10"E 1,444 b (BEHE) B,

By AU L, RStk XU AT
VI = A NHLEATHEILTO0S ~2mm DA v
Yo DRI EERY L, B e TR
KERNTEY DR 5 ETHRE LT, T0%
1EMZAREAKIZIR LTk E 2470, [EIRSS T
BREE%Ic, A U THEL Tl RRE
E L7, 77 v 7 ZAOERIZHOWTIL, /IMHIE
7> (2000) 12, FREICHE D GHTRMAFIZ OV TIE
Rigaku (2013) 1ZHt~ 7z, A Lo OfER %
Table 5 (2777,

Table 4. Modal composition of volcanic rocks from the Iro Sub-
marine Canyon (vol. %).

4. ARSI DEREL SN2 KILEE0OF— AL (vol. %).

#162-R0O1 #162-R03 #162-R07
plagioclase 6.0 10.2 5.6
clinopyroxene 0.8 0.7 0.4
orthopyroxene 0.6 0.8 0.4
oxide minerals 0.5 1.3 0.7
groundmass 92.1 87.0 92.9
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Fig. 6. Geological features of the Iro Submarine Canyon (YKDT #162). A: Outcrop consisting of black bedded rocks with rough surface
at 1,654 m depth (Site 3). B: Outcrop consisting of conglomerate at 1,639 m depth (between Site 3 and 4). C: Outcrop consisting of
cobble to boulder conglomerate at 1,637 m depth (between Site 3 and 4). D: Outcrop consisting of fine grained sedimentary rock at
1,600 m depth (between Site 5 and 6). E: Sea floor develops linguoid ripple marks (between Site 9 and 10). F: Outcrop of mudstone
that have fine joint at 1,546 m depth (between Site 9 and 10). G: Much float of mudstone and black rocks are observed at 1,502 m
depth (between Site 13 and 14). H: Outcrop consisting of dark colored bedded rocks at 1,492 m depth (between Site 13 and 14).

6. AEREIEA O (YKDT #162) THIEE SNV RIAPIBEER O L 5 7. AtBATIH IO LIERE 2 FFOBIR O,
KTE1L654m (HH®). B: BEAN DR SNDHE. KK 1,639 m (HA@~@H). C: KEOBEZELEE)N D
RS LD HIE. KIE 1,637 m (LR @~@M) . D:alE L 72 ARLOHERE 7> & 72 2§35, /KR 1,600 m (HLA@~OH).
E: ROV v T~ — 2 PNFEET HUREHE, KE 1,553 m (HAO~OM). F: MW EIEEORE L ehs DR,
K 1,546 m (HLE@~O/) . G: KELOJEEEAA NS RIZZ AN DK, BEOEABRDHASD. KE 1,502 m (H
RO~OMH). H: pE LR GaOHERE D D HF8H. KK 1492 m (HRB~WGH).
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Fig. 7. Photomicrographs of petrographic thin sections of volcanic rocks from the Iro Submarine Canyon. Plag: plagioclase, cpx: clino-
pyroxene, opx: orthopyroxene. A: YKDT #162-R01 and plane-polarized light, B: YKDT #162-R01 and crossed polars, C: YKDT#
162-R03 and plane-polarized light, D: YKDT #162-R03 and crossed polars, E: YKDT #162-R07 and plane-polarized light, F:
YKDT #162-R07 and crossed polars.

7. AEGRIEA D RIS L7 KA O OBEMEBE T HE. Plag : AHEA, cpx: BANEA, opx: RAGMEA. A
YKDT#162-R01 (FJ7A—7 —D#), B:YKDT#162-R01 (AR —7—), C:YKDT#162-R03 (F/7R—7—D7),
D: YKDT#162-R03 (EAZAR—7—), E:YKDT#162-R07 (FAR—7—D#), F:YKDT#162-R07 (ERZR—7—).

#162-R01 3 I OV #162-R07 DTS R IEH 1C
FARL L7z, SiO, &4 f7% 65.36 ~ 65.96 wt. % T,
Na,0+K,0 DE7S 518 ~521 THDH Z L b,
Cox et al. (1979) O KLE D3 TIET A VA
MZX4sr S b, Fiz. FeO/MgO-SiO, M TiEh
VT T T Y EFRICR Sy S, K 0-Si0, X T
DY U LERICK S END (Fig. 8), Zb
DRBIOWETEOEZAEGIFFITHLL TH

V. MORB THIMIL LIZ A A B —H AT T T
2 (Pearce, 1983) Tk, IZIEREER ¥ — 0 %
L7z (Fig. 9), 7272 L. #162-R01 3 LT #162-
RO7 X, Ba B —7 ZFkH, Nb hsved 5 sl
B 72 Bl KILED R — 2 LR, KIZ
E— 7 O LNV TH H, #162-R03 IE
Si0, & A f 7% 61.59 wt.% T. Na,0+K,0 O i 7}
441 THHZ D, Coxetal. (1979) @ kil
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FEOSETIILIEICKSI SN D, 72, FeO/
MgO-SiO, I TIE I V7 77 U ERICK Sy Sh
%M, K,0-Si0, M TIIE A U ¥ LaRICK S &
n% (Fig8), MEILRD/NF— 1, Ballb'—
7 ZFH, Nb k8T 2 M 7 Byl o K LEE
DRF—r blpoTD (Fig. 9),

5 FEH

MR Tl (YKDT #160, #161). 7K 1,020 m
DRITREE L 720 | 1 ZITVRE OB H) 812
ST, ZORARITITHR M BN 3 ~ 4 8
v, ZLUTARST-AEET ASE N, Ry
TXEE T LD ML OBEMHTETHY, KRG
MNHAREE X HPD #907 CHIZ SN LR T
HDHAREMEN DD (BERIEDS, 2014), LRAITL
HAELS EILLINEITEV TH L3, Bl
EOKRBICER T2 L5 ZRE L 132D R D5
KCTHD GEMIZD, 2015), ZRAEDOEITY A X
AL SFEIMO kL7 e hDOHOEZ X B,
Z DRI ORI OVEE DT /b A DFERDNS
BLE2~1MatBZxoHN5, LL, ZThHD
A EIC b= a7 e AL NICT
DTelTiE, ZREDOMER & BE OHERFERE
RDOBUENDH D,

RS (YKDT#162) Cld, /K% 1,698 m
M5 1,679m F CIIRPE TN RA L Tz, Hi
TERIBRZEE IV T B 2 B 3R~k o Hi g
B L OBEK M A 1 7L 2 DBk O HJE AN A < #&
H LTz, HIZRBRZAEE O ERflicix, ik
WIEERO IV MU FARBEEFIZED B,
TUE B ERIC D 0 ERE O FIENHEE S
7oo ALTE~ERE 228 2 72 KIE 1,654 m B I3 AE
Lo T, BREANER L-, ZOFEICIIEHET
DIETDHH O, KILABEIRO S D, B 72
KR kD b o, HiBLOFEE LAk DO b D
eENBEINT, KELS2m TRLYy YUy %
BFL, TAYA b EZEls X ORKE RS %
R L7-, 7KIE 1,576 m LA CIXH OHIEED S7E
THWIKE 25T,

YKDT #162 THEOLNT-ZIEEN LT A A
NE D 3 3B (#162-RO1, -R0O3, -R07) (22T,
FEHUS A RIS 21T o2, WTRLL . BRI
ELTREA, RN, BTG, B e &
Ir, FHFANAT T T 40T 4 v 7 ETRT,
SR I, I T U EOWE B R
T 7272 L. IR U U LE R TR 7R B 5
BILENY =R TRIIE S, TR Y U LS
FCHA R 72 Byl D K L & 1300 e B i &
TERNE =V R’ T T A YA NBFET D, AR

Table 5. Chemical composition of volcanic rocks from the Iro
Submarine Canyon.

* 5. TETHHEAS > DERILS MUl KL OEZEK.

#162-R0O1 #162-R03 #162-R07
Major Elements (wt.%)
SiO2 65.96 61.59 65.36
TiO2 0.74 0.83 0.76
ALO3 16.04 16.73 16.05
Fe203 5.35 7.08 5.57
MnO 0.18 0.20 0.20
MgO 1.42 248 1.49
CaO 4.92 6.51 5.14
Na20 3.65 3.55 3.71
K20 1.53 0.86 1.50
P20s 0.21 0.17 0.22
FeO/MgO 3.392 2.566 3.370
LOI 1.43 1.53 1.29
Trace Elements (ppm)
Ba 151 135 157
Co 17 23 17
Cr 7.5 10 8.5
Cu n.d. 5.9 1.7
Nb 2.6 2.6 2.7
Ni 2.8 2.0 3.3
Pb 4.8 39 4.7
Rb 16 14 18
Sr 287 270 287
\Y% 45 99 47
Y 43 35 42
Zn 78 76 80
Zr 98 77 97
C.I.LP.W.NORM
Ilmenite 1.4 1.6 1.5
Magnetite 1.2 1.5 1.2
Apatite 0.5 0.4 0.5
Orthoclase 9.1 5.1 8.9
Albite 31.0 30.2 31.6
Anorthite 23.0 27.4 22.8
Di-Wo 0.1 1.7 0.6
Di-En 0.0 0.7 0.2
Di-Fs 0.0 1.0 0.4
Hy-En 35 5.5 3.5
Hy-Fs 59 7.1 5.9
Quartz 243 17.8 23.0

WBESDOTA YA MEIZS T THMLR TV RN
HLDOT, ZOFESLLENMLO LD EZ X B
e, PFELEEOERETH LGy BESCHIED
TA YA FRZINEICH L TE D AR S H D,
FERIZOWTHEAHTH D, LoL, g
(2010) XA EEHEIEA 2 B 15 D VT2 KIS O AR
IZDOWTHI 475 Ma & #is LT\ D, YKDT #162
DEANFE T SO EITEZRNDD, ZIUTITVAT
BEMEIZH D, ZHIPFELEEOEBETH D Aik/E
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Fig. 8. Silica variation diagrams for volcanic rocks (YKDT #162-R01, -R03, -R07) from the Iro Submarine Canyon. The TH (tholeiite)
and CA (calc-alkali) boundary line is after Miyashiro (1974). Sho (shoshonite), H-K (high K), M-K (medium K) and L-K (low K)
boundary lines are after Gill (1981).

8. AR THRI S v kI HE (YKDT #162-R01, -R03, -R07) D2V KK, TH(Y L7 A NEXER) & CA (D
N TV VU EFR) OB RHRIT Miyashiro (1984) (1235-3<. Sho (a2 2F4 1), HK (HEHV ULE), MK (F
BV LE) KOLK (B0 Y 7 205) OFRHHEGill (1981) (2H8&5<.
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