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Radiolarians as tools for accretionary complex research

Abstract

This paper reviews major roles of radiolarians in the study
of accretionary complexes. The major roles include (1) age control,
(2) spatial control and (3) mechanical control. The age control is
related to radiolarian biostratigraphic investigations. The
geochronologic calibration for zonal scheme makes it possible not
only to give a basis for chronostratigraphic correlation among
accretionary complexes but also to give data for the rate and mode
of growth of accretionary complexes. The spatial control is
connected to radiolarian paleobiogeographic research.
Recognition of biogeographic realms offers a viewpoint for the
relative position of the formation of accretionary complexes
independent of other data such as paleomagnetic records. VEN
(Vallupus(V)/Eucyrtidiellum(E) Number=V/(V+E)Xx100) is
proposed as one of paleoceanographic parameter which indicates
a tropical environment. Mechanical control is related to the
physical properties of sedimentary rocks. Radiolarian evolutionary
events such as mass extinction and change in abundance affect
lithology, particularly in pelagic sediments because radiolarian
skeletons are the major components among rock-forming materials.
The fluctuation of radiolarian content in pelagic sediments changes
the physical properties along a lithologic sequence. This lithologic
variation has an essential meaning in accretionary events because
physically weak horizons act as a decollement above which the
sedimentary package is off-scraped from a subducting oceanic
plate. The Lower Triassic siliceous claystone unit, which was
formed due to the end Permian mass extinction, is a good example
for a decollement horizon.
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HAS & % & it RoFEFEERE N OTEIL, BET
L— hDikARAR EMTTEHGE L VIR ATIRZ 5ND &
I ofz, WMEEALAIE, HARICBI A mahE o
Sk AR IE LGN OERI I CEE R EE 2 R L,
MIEIFEOEZEARM LYy — L e LT, FOREIESL
72, 19944E (KB TR S 7258 7 RIEIR Mm% &
T, TEILFEIREE BB, v P URY T AN D
, ELHEFEIC BT A E RO EE L EENL, 3055
Z AR & 7z (Matsuoka et al., 1996). %5 1 (3@
WCHERE G 2 HIRET, EBFFMIEELEHEE LS. &
2IILEIZ DWW TOEHR TS 2 21XEIT, HAYHBEEY
FEABafRT 5. & 31 XEAEEICEET 1%E T, HRE
EHORBBOEERE L EAYWEOMD Y PRIEE 5.
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Fig. 1. UAZone 95 and its chronostratigraphic calib-
ration. After Baumgartner et al. (1995).

i . OISED SN T A, 1990ERDBFZE R DM # L
LT, £/ 77 7 REVSHERI SN2 Ldif
bNb., ZI T, MEHOSHATBEIRIRENS & &
b2, BEL DY 7 FHEMEIN. E2d0L LTI,
Steiger (1992), Pessagno et al. (1993), Yang (1993),
Jud (1994), Gorican (1994), O’Dogherty (1994), Hull
(1995, 1997), Dumitrica et al. (1997) 7 &A% 5.
B owmst (EfLniEd iz, Baumgartner, 1992 ; Kito
et al, 1990 ; Matsuoka, 1992 ; Vishnevskaya, 19957
E) bEWTHEDONS E LI, KBULA & odkEREG

WOWTHOF = LZWIIERBINTES (B2,
Ishida, 1997 ; Zigel, 1997). %7z, BEOBNE % ME
L, 202K ExIEBTL I L2 BRI L - d#ED 5N
7z (Sashida and Uematsu, 1996 ; /AR, 1997 ; %I,
1998 ; Matsuoka, 1998). HERFXGIZ22WTid, 19704F
RAEHD 51980 T TIRES N R 2 BB L 2%
b, TNLEBELIZNBTDD DV OnnEKINT.
Jb2K T Pessagno et al. (1993), I — 1 v )3 To Jud

(1994), H A& T ® Matsuoka (1995a) = Nishizono et
al. (1997) O#|mERFNICH 5. T2, BETREXC
EWHELT, TFARBOFRY 25 R~ FEHAERK
R AR CBIY 5 BRSO BEAFIR S -2 &
WHIF5 N5 (INTERRAD Jurassic-Cretaceous Work-
ing Group, 1995). Z OIHERFFETIE, FF AMH L
9 BT D607 BT OB FWITHE 12 B\ TL50H D &7 75 A
WREN, UAZone 95& 9 HEHEOBEFX 50 HE
SN 7z (Baumgartner et al., 1995) (Fig. 1).

REH L HEERAERFX 5L LT, 7FAMEICBITS
FEY 25 R ~THHEBELZRDXS (Baumgartner et al.,
1995), dbRIZBIT B EFH Y 2 5 FHRDX 4 (Pessagno et
al, 1993), FKFFE-BARICBITA Y 25 ReHKE THH
HARADXS (Matsuoka, 1995a) %, #h#h Fig. 1,
Fig. 2, Fig. IR, I b 0A&BF XS oxkeibh
wOERBUIZOVWTIE, IREHELICEROE ) HEH,S
AN—BOPFEELRBEETETEET, BvERITHEIT SN
T\w5 (Baumgartner et al., 1995 ; Matsuoka, 1995d ;
Pessagno and Hull, 1996 ; Yang and Matsuoka,
1997).

(2) BXREDHMZICH T2EBERS & ZDOFIH
Matsuoka (1995a) i, Matsuoka and Yao (1986)
DY 2T RMEARERFX 5% BANIZHEEE L 205, H
SRRVEVEEIETE] (ODP) Leg 129128 2 KFETHH
Y 272~ PEHEEROBRLMKRL, FAAFEB LD
HAR DI BT ¥ 2 9 Rk e TEHEMRICD
WTOERFXS JR1I~KR3D11{EAH) #_ELT
(Fig. 3). #DITIZ% o727 — % D K¥i3, Matsuoka
(1995¢) & DRENT WA, |ift, W FFD7 14—
Py -y PEUEBUIERBRREENKRT S, JR1
(Parahsuum simplum ;) O TFREHET S P. simplum
DOMELEEESDY, Sinemurian KIZdH 5 Z &S M
N7z (Carter et al., 1998) . ¥ 7z, FEEH XL o
Fx— MBI BTHALARF OHME OEFRE (Hori,
1992 ; Sugiyama, 1997) b, KO R LFAHMHYTH
5 INOLORREEER AL, P simplum DWIHLHE
# XD FAC, JRIL ) FREOIEAET (JRO) Z#HRET S
DONELETH A ). Sugiyama (1997) 13, UHBH#EOR
T Y 2 7RIk LT, FALL Y JROA, JROB LA

TRELTWVA,
Matsuoka (1995a) OREIHAERBF X5 T, 1baH
DBRFIHEFRSTG 2 50/ (Fig. 3). ZoZkizk
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Fig. 2. Radiolarian zonal

h, BEHEILET L O P SROLNT A - RIEHEE
HOMERMEREBEFERTCRBLR T ko7 F2, 2
NI CEEMICER SN TR MM R ERER, ik
IR RE D & o 7T IR OB IZ DV T O
Wk, EEMICIT) L LWREE ko, SHEOMIMERT
FETIE, WEEROH L 2 FRNHZIT TR, IEDOR
EHASCHEEEOERN R ERPEEL 2SS, 127
L, BERXGOBFROFRETIZD, BIEBFICIDK
EL BTV HOPHKRTH Y, SEHEEHOREMNE
RHIRBR R FERT 256, BEFEROMMLE X gy
5 EDNHETHA.

FRIETE L L TCoORBRBLaoRABIE LT, BEH
AKOBEMRAAMEDOTER IS L2BETL — FOEF
%, B—OIbLAWXTORMAICRL THET 2
(Fig. 4). FHE-FR-ERT, IS L OBk
KD EHBF B L OZF0FERMNES T BT L, %
NODOEBICEE L2EET L — POBFEIZHEWIZ X L
TWAIEPbes, I, ZThs 3FEOMIELHIE
DXARATFE TR ENDTIE L, R—DWlESL —
PO ARAAZE DV EN /2T ERRB LTS, 7272
L, 392 LM »VWEICETHERT L &, HELRER D
AT lbbhs. 72E 21, PEREMBRYRETHEE
RERBOWREIM % s 2 &, FHE-EB-RREH &ALk
FRACH Tid2000% > L3000 ED M SRED S 5D
XL, FEERREACH TlE1000% v L1500 E DB L 2 %4
W, ZOZEIZOWTRR (1997) X, 3TV a2 RN

scheme for the Upper Jurassic of North America. After Pessagno et al. (1993).

HARIZ TR 1 DDA ARG DB O TI E 7255,
BORBETIGERNC L > THEAON D X ) RHIRS
Mk &bEH)Thole LRz FE MR OHERE
BEEoOE» 5, EBROTFIIERELT LD INFHD
TVa gAML D ERENH L LV E. DL
&, EINEMNEHEIMBE LT, Bil)IBETHS s
ERE D SHNICEZTH o722 EERIBRL TV 5.

o & it 3

(1) MEDLE 21—

KRB FE I3 ms 235a, & DOZEE TOR D
LIERMEOLN AR L, HAEMHBEOMGEIX, 28D
WEPSDENT -5 2 LEET L, T2, BEREEL
THETLZUNIE LS nWZ s, e 0ilgicsir s
ERFENFZEDNTIATON TV B Z LD E & 5.
IS, AV E R EMFZEIC B L C
BELLZLEHLEBLVERTH L. HEPHBOTF—¥
3, HHESEISB/ONAHEEOFER L M, H
[&DTERALEIR L THIKISRMAD3 5 N5 S CMiEYSH 5 .

VaoRBEBROEL T — ¥ PN EE 2R, HA,
-0 yNFF A, JBRKFERO 3B THE. F
DLEPTHRIZBITATFT -7 DBELEIIEIZE . Th
503 HIFITWT IS ALPERIMNET 5720, ThETD
Voo iR S Y OKENT, b o X5 deEkD S
DF—=FIEDNTHEINTE 1990FRKICAB L,
F — A M5 Y 7 ALV ¥ (Baumgartner, 1992),
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20 LA ! 3
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Age (Ma) |(Abbr.) Zone and zonal definition v
w|__ Barremian( KR3| Acanthocircus
=1k 117) ;
8 3 Hautorn (Ac) |carinatus Acanthocircus (119)
~ | Hauterivian i
2 _ hes | KR2| Cecrops carinatus
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Fig. 3. Radiolarian zonal scheme for the Jurassic and Lower Cretaceous of Japan and the western Pacific.

After Matsuoka (1995a) and Yang and Matsuoka (1997).

—a2—3Y—5 > F (Aita and Grant-Mackie, 1992 ;
Aita and Sporli, 1992 ; Hori et al., 1996{% #*), Bk
(Pujana, 1991, 1996), ®i#& (Kiessling and Scasso,
1996) L \WVo 2B REASOERBEN LIRS LI

molohd, AFIKICHET 2 & 20T EE bR

Y2 7 ROBEHRTTEY I IOV T OMETIF 198041
XA Kk TR A X /2 (Pessagno and  Blome,
1986). Ziuid, KTV 25 ROMEBBAEREIZOWT
DF LT o8 E (Pessagno, 1977) % 3N TH 5
104E#4Tdh 4. Pessagno & ZDOHREFIEEE /2 HIZFDHE
bEHAEYHIIZOVWTOET LV EREKLTVELY (Pes-
sagno et al., 1987, 1993), Zk A1 12 (X Pessagno and
Blome (1986) D#ERLZHERLZNFL B> Twb. 5
(&, #RiEIH D Tethyan Realm % 13 X A T, 4t Boreal
Realm & ® @ Austral Realm ZKkB L 729 2 T,

Tethyan Realm Zdt - # - D 3 D Province i2,
72 Boreal B & U Austral Realm #, dbt & D 2 2
Province |25 L T 5. # LT, Tethyan Realm 3 X
UFBoreal Realm #8203 24 7% L LT, #n1Fh
Pantanelliidae £ & Parvicingula B % HF T 5. &5
W, HHBERFOT— % % b &2, Tethyan Realm &
Boreal Realm ®##1230°N, Tethyan Realm & - 4k
Province f1222°N & v o - BRI+ 5.2 7. £
72, T O VERIRICOWTIE, REFATIEE
BREFEEEBRICHDHE LTWED,

Matsuoka (1995b) %, ¥ = & HH 2 25 13IZER
EIND Vallupus$ (Fig. 50 A) OFEBREY AN,
FNOPUEEOREBOEBIER L Tz L, Val
Iupus FADIEB T 5 KM% Vallupus 71 b — & IR T
ERBEL. Vallupus 5 b ) - &AM RSE R O
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Fig. 4. Reconstruction of oceanic plate stratigraphy for Mesozoic accretionary complexes in Southwest Japan.
Radiolarian zonal schemes and age assignments are from Matsuoka et al. (1994) for the Triassic and from
Matsuoka (1995a) for the Jurassic and Lower Cretaceous.

LEBIREZBET 5T &L, FIMERTEREE DR A8 2 A
VEBERETZZTLOICENTHA D (R, 1996). =
DFFEE, FHE-FR-ERER, JCEFAHE, mERR AL,

AL LA, ZBH-TVHROILEDO DL FHEHT LD
WHFIH L9 %. Matsuoka (1995b) D LASRESI N
B AT, HRTO Vallupus O RE WL, JhiEE M-
VAs, AN v B L OB T OREEHERY & ipiE
OREH AN IS & £ 105 PRI RS R T e
25, ZOW, UINOBRBEAUETH % EE (Fig. 6
® Loc. 4) (Nishizono et al., 1997) TR H AN I2&E
T AHNEILMOREFEREE (Fig. 60 Loc. 5) (3,

1998) DS OERIHE I N s 2 HKIcBIT S
Vallupus OB R RBH#IX, wWThd V2T - HHiLER
i DERICAET SN, Vallupus 71 b)) — D22

BIAH ) ORFREZB L WIBEA»SEHEN D 2R TW5
(38, 1998).

(2) BEIBEBIZDIRE

<) 7+ (Fig. 60 Loc. 2) 1285 “LAD»WV
6500”7 DFEALTIE, HIERLWE Berriasian ® % b TR
O LR ES RIS 1 ONINE A, 1994). &
DEEIL, % ORLHAE % & E4008E 2L - OB 2> 5 1%
WEN, LD Pantanellium JBHELR & & 12 Vallupus
HreEGATWS., LI2AH, HROFBEDOHREIZ (L #
2R 615 Eucyrtidiellum J& X Protunuma J& 134 { BI5E
SNY, Cinguloturris & R Solenotryma J& b T { LV HFE
HDHENDLDATH -7z, Matsuoka (1998) X, ZoH<V
T OREIILROBFRHELAET L L, T2, A
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22 N

Fig. 5. Representative of the Vallupus group and the genus Eucyriidiellum. A: Vallupus japonicus Kawabata
from the Mariana Trench, western Pacific (Loc. 2 in Fig. 6), B: Eucyrtidiellum pyramis (Aita) from le Is-
land, Ryukyu Arc (Loc. 3 in Fig. 6). One interval of the scale indicates 0.1lmm.
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Fig. 6. Occurrences of the Vallupus group in the world. Localities with number are referred in the text.
Numbers in parentheses indicate VEN in KR1 (Pseudodictyomitra carpatica Zone). 1: ODP Site 801, 2: Mariana
Trench, 3: Ie Island, Ryukyu Arc, 4: Ebirase Formation, western Kyushu, 5. Yamizo Mountains, 6: Taman

Formation, 7: Neuquen Basin, 8: Antarctic Peninsula.

D 4 JBI1IIEBHE (non-tropical) NEETH LT L 215
L 7. AE# 722, Vallupus 3 & Eucrytidiellum &

(Fig. 5) DEHRILEE FW/ “BEE” ZEtAHEEL L
T, VEN (Vallupus/Eucyrtidiellum Number) % &%
L, FRRUTOIIICEHET S,

VEN=V /(V+E) X100

CITVBIUVERZFRFN, HAHBICEENS
Vallupus 88 & Eucyrtidiellum J& O B k% % £ 3. VEN
BREOEHEERIZL >TO25100F TOEE L D, 100
IEWIT Y “BUEEE SEBWI ERRT. BB T v

MR L2 SO W CEMRBEME T ToTh L v L,
BiEx 7185 — MCEHAL TEABEMBETIToTH &
v B, Vallupus B & Eucyrtidiellum J& DFHEFEIT L b
(20.1mm BEORZEE O Lo, HERS X UEE
DRERRR (ZRIFEIZ & B0k % 7B - &) 2k 5
Wz L, VEN 3BREOREIC,ILPDLET—EDEL D
ZEDHIREI NG,

Fig. 61, Matsuoka (1995b) #%7/r L7z Vallupus D
FEH SIS F OBBE SN AT, FICHs7—
7 &R S DFEHRIZE DI WT KR (Pseudodictyomitra
carpatica ) O VEN 258 A LD TH 5. LA ~R7
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AR ZE D Y — v & LT OREs 23

~ )7 FigE (Fig. 60 Loc. 2, LLTEM) 25 0aRE D
VEN 1Z100T & 5. BAFEHED ODP Site 801 (Loc. 1)
BT, Vallupus FEOREWEETH 5 JR8 (Loopus
primitious %) & KR1 (P. carpatica®5) 22w T,
Eucyrtidiellum )& 3 JREO TEIZEFNICEHMT LD AT,
JR8LEFBB L OKRID S DEMIIMRE SN T v, Lz
55T, IREFERLIAD Vallupus FEELBHEIZDWTD
VEN {2100TH» 5. A ¥ a® Taman B (Loc. 6) 12D
WX, &% Vallupus B EE S Tw b (Pessagno
et al, 1987 ; Yang and Pessagno, 1989) %%, Eucyr
tidiellum JBIZER LT 7w (Yang, 1993) T, 22
T Vallupus e & LHEBO VEN (3 9XT100TH 5.
MHOHLE (Loc. 3) 225H3RELL 72 KR1 (P. carpatica
W) DERRAEBRECOWT, 7 oBHERELEH AL
TLo8T— b 3 E B AEMEE CEHE LR, 1980
Vallupus japonicus Kawabata & 9 KD Eucyrtidiellum
pyramis (Aita) 2SFEIE Sh7z (B, RAFRER). bk
OREZHWTEET L L, 20RO VEN 1368% 2 5.
VYRS H ARV DR B T (Wi 20 A 3 5 B R BB
&, Vallupus FHOEHLBHEEL EATVLIZO »hDboT
FUMPEER (Nishizono et al., 1997) #FK\\T, Vallupus
BOELZHON TV, —7, Eucyrtidiellum &3 %
WOBKEBEDL L 2OHUBLOERT S Z LhHE S
NTwb (/72kz1E, WE : Aita and Okada, 1986 ;
Matsuoka and Yao, 1985 ; BB Li#h © Z¢H, 1989). L
72ho T, BIEOL ZANMNERUNOBEBEICOWT
DVENIZTRTOEW) T &iZhD, &6, aI 7R
Moo 727 ar7Ly 7 REFN5KRL (P
carpatica®) DRMEE /) Y2 — VL, ) BEIC
Eucyrtidiellum ptyctum (Riedel and Sanfilippo) & E.
pyramis % 5 A5, Vallupus FBII BRI N T v

(Zyabrev and Matsuoka, 1999). L7zA5->T, Z O
o VEN & 0 ThH 5.

HEDLZAH, VENIRKDLNT WS, H5WVITHTE
ENTVEHAIIFRSNT WS, 3T TIZ Vallupus O #E
HAMON TV A A TOREPEEI NG, BEPERTIEH,
BYVDERERENS Vallwpus BOEE TS (FX .
Pujana, 1991, 1996 ; i ##& :@ Kiessling and Scasso,
1996), Vallupus 7 ') + V) —OFREIZHT 2 IERFRIEDTF
MEINTWwa, VENIEAarvy—vy T2 e
TaENE, FEALHFIRIC BT B EMBEX OIENFHEE B
KRR TEL L )ICRBEHFEING. T2, H5HE
JEWTEZ B 5 VEN OFEBEZRIIZ, “BHE" ORFER
LW E N 5. £ OHET VEN OFEEE(LAHS
MIZENB L, Vallupus 79 b)) — OEEZERBLEATY D
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