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1. Introduction

A. What 1s a turbidite 7

Tutoidite E IS X TN ED L JICCCEFEIN, RBEL TS0 E U RIS Tt

7. 1920 BT T AN SRR ade 2.7 L RNV 2 IFRIC L o T gk 7 A IR S AU E
L7274, lm)ij;'(_@‘t)@@%;iw LS W= )i SN2 S0 e BEX LT TTE L
7. LoL, #&IZ WK L7 AT > 703584 L, turbidity current (V) 23 IEAHA 239 T L,

< DER, Y’EE?—7/D75>@JU?§2(L7”:&%Z HHEICRoTHRELE. LT, &HE FOHEREY
R b L-bfE s A &4 E L7 (Heezen and Ewing, 1952). Z 9 LC, JRMBEEICA < AT
BHRI 2R HERE L, B O—FETH 5 turbidity current (ZE > ThH7=bH END E W HMEENEE
NE Lz £LT, TOHEM%E turbidite (¥ —E XA MELE L. £z, BEETHE, flysch (7
Uya)k ﬂ%’*@fﬂé@%ﬁ%ﬁ%#%ﬁéi@%ﬁ turbidite ThH 5 & &2 b < DIFZER 7R S
TEE L. 20K, WFEOHA - D &, RIBIK T < OFERH (submarine fan)7’§8i%
SINDHEIITHoTEE LIz, ZHH submarine fan 1%, HIEZA 72 B & TN HLRIHERE ) 03 HERE
TH5EE L THEREZBOD L D172 0 £ L7z, %72 submarine fan 2> 5%, [ LD flysch 0% D |-
TOJE LA URE & RO HEREM S o £ Lz, 1970 RIS 5 &, MEOHMERE NG
submarine fan DFLEET AN RBIND L 5TV £ L. — 5T, kB LELOMETE) I, flysch
& EIUCRE T D HEREM & FE & T2 D5 HICX 35 2 & T, Hkx 72 flysch J8X° submarine fan
HRMERBLL L5 LT 2ET LR Eéﬂi L.
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Wiz, WEYEBE - S ST DRI OWTRRET. B EBE) - ERT o L LT,
fluid gravity flow & mass movement 23&% Y &£ 9", fluid gravity flow |%, VAN BEIT 25 & X (THEHRL
L ORI T WA DHY) (fluid drag)iZ & > TREEHRLF 2 B8 - &\ M 580 T3, W1 (bar)
RLCfP . (dune)ld, T OFEEIZ Ko TS IL72H D T9 . mass movement |, #EWITIEFED D
HEIDOERIZE > TRImZBEI T 5 D T9. mass movement (Z1E, rock fall (7% T), sliding (¥
&), slumping (X7 >, sediment gravity flow (MEFEWE /)IE)D 4 FEN H Y £ (Fig.1). T4
542509 b, KFIT sediment gravity flow (2 DWW TEEL < iBXFEJ. sediment gravity flow | %, HEFH
MINEIIERIC L > CRIEZIE T3 585 T9 . sediment gravity flow (21X, #EERI 1% XFF9 5
FEARPIA =X LN 4FSEH Y £9°. Z4UE, turbulence (£L41), upward intergranular flow (fE]BR7K
@ _EF), grain interaction (K1~ OFHAAEH]), matrix strength (= & U v 7 AGHE)TF. sediment
gravity flow TiX, 26D 5 B DM FE R IFHEEIZ 72 2 00T K - T, £ 4L turbidity current
(IR¥8i), fluidized sediment flow (KAL), grain flow (B 7-3it), debris flow (77U 7 1r—)D 4
FEEIC X CE £ (Fig.2). turbidity current DFAEDFHRKIE, FIZ25FBX 6N THWET. 1
H 2 PR GSEASTC turb dity eteretts 29554 B0 09, Z U2 E 08/ 12 turbidity
current |, —iBMETHIFIEERT 2 & W) 5 A > TV E9. Bouma (1962)2342E L 72 "Bouma
sequence 7 lower(V9SANRME L7 Fowesegaenecy di~ 2O arbidity furrengalegt o CHERRL 72
turbidite (2 DOV T OSEFHET /L TY. 2 D HIE, PRI B 72> DRVEEDE U > 723K DS IRI it
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Glossary of sedimentological study for turbidites
apron (T 7O Y)*
apron & (¥, HRHITRERIEN Y ZF o AR OB LR OHEREY, £7213thn>< %
HIED Z & T, RHRHE « OKITRL « Bk - MRk z R T WS avE 3. (K - EiliZe E o
LK OFTE 2 LI TE D, HRODI D RERE ORI L THWE . 7z, £ OHER]
Mo 2R EZ= 7 a o E SO 2N £

Bouma sequence (F— —H 2 R) *

Bouma sequence & (3 Bouma (1962)IZ & » TIRE SN2 Z —E X A FHEBEHIZERD HiLHNE
WS ORANREAER Y T, MEEZRNETEALS> TV DIHEBGERY —7 » A) T,
AL Bk bR (graded interval), B FATHEEEE (lower interval of parallel lamination), 7 L >
U 7 VEER S (interval of current ripple), A THEFE (upper interval of parallel lamination), V&
SR elitigritewal) GHEFF TR Ao CS DS E 7% A, TH BD iy ddis b —
AR LIRS R—7 o A s LET . E£70, s BEEOVEET T, HBmEROJes &

AN AR DR A 22 AR e il & i

Flysphal 71 Lbwrse a5k
tlysch (3075 EVEa (B A DO B O E U TCTIA HO LIV TWET . IREIC K DHEFREY)
To) P EATHEFFD £ 3 ) QR Ey, @7 prrgac540 v A YW R D NS HE TR RS oD
AR, @ EIE0 ) AWV, @igka O _Lifld 5 WM EIa O T EC R4
JBEDA v ARSI E— /L K DB S Z L WEIE 72, WA AL Z L GalRgs,
BAILHIL EOIEAZRED LR LR 1ha ETEa DRI VE 7T v v 27 (W >SER),
BT Uy S a G A=TER), JeB 2V 0t (A <RSI 7T Bl R,

graded bedding (fk{bJE ) *
graded bedding 1%, B IZIBWCTHEIEN D EFICMmD > TRENRFIIK T I D EkfEtkre T,
WAbpE & b EVWET. EALICRIEN AT 25 2 & 2 HICHL (grading) & SV ET . fR(b/EE
o HIEHRALIE (graded bed) T3 . Al B TIRE TSI O EE A L G 5 IR TR S
NWET. BHEE2MEWRT 2R OHF TR O 72T D LT L5604 <, £hve
coarse-tail grading & SV E 3. & TORFDIFITHFITHILT 5 & D % distribution grading & =
WET

hypopycnal flow, homopycnal flow, hyperpycnal flow **
AR DRI AT DR L ZUT K-> TA U 2B EIT 3 FAIC I ET.
O DAK L0 BEEEA/NS < KJEZEE O hypopycnal flow
QEEENE L <K, K & Z2URITIRA T % homopycenal flow
@FEE N R X JB#EIT & L CTKIEZ IV T % hyperpycnal flow



hyperpycnal flow [THEGERFF 23RV, K& SFFT 2R K TH D, RIBETHETDHE VD
FHERbET.

laminar flow (&) *
laminar flow & 1%, WAOFEREND 55, WRFET D AR HBRPEE L TERE L
MO Z & TT. REETIRARE LIAVUEELI & FEERE T, WARIS D 2 IR BT B M
EPUT AR THBT 285512, MA@z en £9.

levee (H ZREEBA) *
levee &1, JREEIRH % B D KAL THIAL TV 2 KIS (7K ER) O Wil K RO HERE 1 FH 12
KoTTELWEMD Z LTI, PYWKFHIHE KN D H SRR BIZER S &, &
KEEDRE L 725 T2 OITHEEA D LT, HAKBOMMIER LR AHELET. 2ok, &
KR WIZE <, AMANZ 2 > TREBER 2 FF 2Bk o £ 0 2 Wil T E7. —EloBK
(7381 7 EDGED, T B T %G 3o TH e o 93 B 7o WA lniiitids, AR
USRI ORUK « JBOR 2 SOB U 7o Bk b IS 2 5O,

mass movement (= X A —7 A L k) *
mas s poyementt A LD BRI~ B E RN D 2T | A R AR @ BiZp e ad .
mass wasiting & © = 4L E 3. mass movement OIEENE UL, HAT (creep), viEh (tlow), I
Fheislidey, JE Rl D 4 D750 Tt ~E Il lTm s st | Bee HIEEAT . BBl S, L 72
WA DGR « S ETRTEI ER G A ITTEATR VR, THENTHIT 0, R T A A 2N T
T IO DIEEN I AW Ty $2 O RT 2l 1R U 8 QS R RIEE ST
L2EHZNTY.

pelagit sedimerit (R 1EAEFEY) *
pelagic sediment (&, B2~ 61E < BEN 2RI OHEREY) OB T . REHERED & S b
F. EERERERL, FcORIFEOK T, AMERORBES VT A (FALRE, =
v A Y R E), EWEIEO Y (R, EEEERR L), HIRLOKILIEY, RGO W
LT, ZOORME - FHEZRELEENET. EMEEDECKILE Y OE A BN
DI LONE, HEREHEE SO TS <20 9 (1000 4F12 Imm FRE). LR LIS ~IR
Bt a 2L TRV, REMT (redclay) & HIFTILET.

submarine canyon (JEEA) *
submarine canyon (%, /B2 & 5 [ EORHIZLE MR WM T . B2 E <A b0 &,
B 2> & B AR 2 2R < 2 A CHRIBIEIZ A2 9 b DI KN SIVE T, FRCRBEN A TIR <
NG O Z RS & FFOVE T, EESEE m~1000m O U FRT, ST LN LR
XA EED, K 2000~3000m THEDO D HDONRZNTTR, T m OFMIEICE TEL, K
SRR A FF OB b D7 b XA, BRIFE LTE, BEEJIOK, BERIZED T
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G, HDHNIWHE OMBEDENREZLNET.

submarine fan (MEERR ) *
submarine fan |%, MEEIZH 2 FIROHEEHZ T, KEM EOL D LRBIEO LD & 2
D D F7. AT IR AL R H 0, ARIRBIZI3OK ] O EAR T ORIz BE o
3%Mkbf%&éhtk%i%hi? %A 1TKTE 1000~4000m DM ORI B > T
TRIERIIR M & & P, BHEVERORmEICH D £

sedimentary gravity flow (MEFE¥I & 7IK) *
sedimentary gravity flow |%, ¥R ZNBFIHEHT2E N L > TRIFIZ LT 2BL4 T
. HEREW 2 SR 2 EE R 4 OB OELIR, MFR/KO - (upward intergranular flow), ki
fl OFH H.AFEH (grain interaction), ~ kU 7 AGREE (matrix strength)iZ K> T, REVE, WKRGHERE
Wi, R, LAWK ShET.

turbidity current (JE#&FT) *
tarb! dity ceurrarion | o HERE Y T2 11700 Tl By, Fiopg e % daT GLIit 0] b SRy Qi st 7
DOIEIT DA Th 5. ELIBIT « it s H 9.

turbidite (¥ — &% A K)*
surbl dite I, turhidity current [ J 0 2<CiEM ~MEEE] P2 MR s —GRINIZ TSR B 2 iR
Mafr Ol &, MILEENRBE R 2, UL LT — VS — I BIHET L & VD R AR b E
j—-

L Glossary T OGEAIDOFI XL EOClk 35 5 LH L 17,
CHUSAHIARAT IO (o) 1996, BThICHE = i, "S- M0F:, HRUOR.

T - AT S L HE, 2005, X —E X AL RNTHEALDOEFHEHZLL TONA/3—F
TV EE OHEREY DR, HiZRMESE. 114, 687-704.

2. A case study for turbidity flow deposit formed by huge submarine slides

Geochemical characteristics of turbidites in piston core samples from Western Hawaiian ridge.

Fujimoto et al., (2005) AGU fall meeting in San Francisco

2-1. Introduction
To understand the landslide sequence on the submarine flank of the west Hawaii Islands, three

piston core samples, PC13, PC14 and PC15, were obtained during the 2001 Cruise of Japan Marine

YRG
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Science and Technology Center (JAMSTEC). PC14 is 150 km Oahu-ward of the ODP site 842.
Volcanic sandy layers of the 842 core to turbidity currents generated during Hawaiian landslides
(Garcia, 1993,1996; Garcia and Hull, 1994). Analyzed samples are restricted to normally magnetized
upper part of PC14 and PC15. Analyzed sedimentary samples were collected from each piston core
samples with 10 cm interval and thin volcanic sandy layers are also added in these cores. Each
samples were analyzed on the grain size, mineral assemblage and bulk rock chemical composition.
Glass compositions of major volcanic sandy layers were also analyzed. The chemical variation of
glass data from the turbidites are overlapped with previously reported Mauna Loa composition.
Therefore, the turbidites of the PC14 and PC15 samples could be derived from Mauna Loa volcano in

ancient shield stage.

2. Sampling site

The sampling sites, PC13 , PC14 and PC15, are 130 km W of Hawaii (18°36.39'N, 156° 47.00'W
277 an)r1S0m SSW of Ocha 20700 02!NCIS 8727 199 14 m) ard 120 a5V pf Ohiny(20°
25.42'N, 159° 26.66' W, -4543 m), respectively. PC14 is 150 km Oahu-ward of ODP site 842, which
was drillsaningi992: s €104 and 43 _crprineRCI 5. p Tl first
magnetic polarity change is observed at 760.1 cm below sea floor (bsf) in PC14 and at 625.3 cia bsfin
Hawaii Island

| ¥

VV'J

Total chee lecovenies were HG3

2C15 ~Baoauge 1aves boon gensidereds temccnstruct lalt millisnssears, pnermally
magnetized upper samples of the cores are appropriate to our investigation. Remarkable volcanic
sancy dayess are. observed restrictedly hotweesn 68-ands3459Q (mbsf in fhe PG4 csqre, samele, and

between 7/ and 276 cm bsf in the PC15 core sample.

R -'.ALTL: L iofthAalai A_M0. Jout] Kona §
£ 'I'-u-..._ < | 2 South Kauai D 11. Aliks=1 D
b N 3. Kaema 0 12 Alika=2 D
S A gt A Waignag § 13. loeth Kona 5
N ulyf " ff Suuar (D 14 fa e West D
a NSt iudal.um {6 \a Le East D
R g 7.Hana § 16. Hilina §
e _‘l\ . B.Clark D 17. Papau 5F
n° N bl g 3 8 Fololu D 18. Loihi L
x \tll D = debris avalancha
. ~ 5 = slump
__‘__1 ' & ESF = sand rubble flow
W N -h""--.. i *HIL = unclassified landslide
-~
o =
ane
¥ N Site 842
0 50 10Mkm
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2-3. Turbidity layer

major landslides (Moore et al, 1989). Open

circle shows ODP site 842. Solid circles show

PC14 and PC15 consist of yellowish brown clay (pelagic clay PC13, PC14 and PC15. Yellow landslides

sandy layers. Sandy layers are observed at 11 horizons in PC14. show that are going to reach sampling sites.

beginning at the top. Sandy layers are observed at 6 horizons in F 1o, 1uese are naleu 10A wvILUEL

15F begging at the top.
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A foraminifera is found only at 298 cm bsf of PC14 that is the base of the lower turbidite of PC14.
Although, here is deeper than the carbonate compensation depth (CCD), a calcareous fossil is found.
Because turbidite deposited rapidly involving foraminifera of shallow water, foraminifer remained

without melting.
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Fig.2. Litology and photographs and photographs of piston core samples.

2-4.  Core description for PC14

Samples were collected from PC14 10 c¢cm interval and representative volcanic sand layer. All the
samples were washed with abundant distilled water to minimize sea water contamination. 36 samples
were analyzed the grain size by observation of smear slides. 34 samples were analyzed the mineral
assemblage by using XRD (Cu-Ka: 1.54 A). 42 samples were analyzed bulk rock chemical
composition by using XRF with a Rh target tube, using pressed powder pellets.

Changes of grain size are consistent with changes of lithology. Changes of abundance of minerals
and bulk rock chemical composition are continuous between 108 and 153 cm bsf and between 223 and

300 cm bsf. Thus, this two intervals can be regarded as one sequence which consists of several sandy
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layers. The upper and the lower turbidite sequence in PC14 are named 14- I and 14- 1T, respectively.
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composition) for PC14. X axis show depth. Y axis shows each value.

2-5. Core.description for PC15

As i1i tiic cast of TC14, samples were ColleCiea rom the PC15 10 cm 1iiterval arid repres:iiiative
volcanic sand layers. 25 samples were analyzed the grain size by observation of smear slides. 23
samples were analyzed the mineral assemblage by using XRD (Cu-Ka: 1.54 A). 26 samples were
analyzed bulk rock chemical composition by using XRF.

Changes of grain size are consistent with changes of lithology. Changes of abundance of minerals
and bulk rock chemical composition are continuous between 140 and 150 cm bsf and between 229 and
251 cm bsf. Thus, this two intervals can be regarded as one sequence which consists of several sandy

layers. The upper and the lower turbidite sequence in PC15 are named 15- I and 15-1I, respectively.
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Fig. 6. Compared 7o the data of glass compositions. Biue symbols show 14- I . Ked symbols snow 14-1I.

LAght.syribels show.15- L. Pink symb¢ls show.15- 1T

2-8. Conclusion

(1)As for sandy layer in core samples, single sandy layer doesn't correspond to single landslide event, but
several sandy layers correspond to single event.

(2) It is found that two giant submarine landslide have generated on the west submarine flank of Hawaii

during normal polarity.

3. Future work

I’'m going to work for all of three cores (PC13, PC14 and PC15). Each piston core samples are observed
by naked eyes and smear slides. Sedimentary structure are produced by soft X-ray. Analyzed sedimentary
samples are collected from each piston core with 10 cm interval and thin volcanic sand layers are also
added in these cores. Each sample are analyzed on the highly detailed grain size, mineral assemblage and

bulk rock chemical composition.
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