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Radiolarian biostratigraphy of Maizuru Group in the northwest of Ibara
and Kanagawa areas, Okayama Prefecture,
Southwest Japan.
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Koichi NISHIMURA and Takao TOKUOKA

Abstract

Radiolarian biostratigraphy of the Permian Maizuru Group of the Maizuru Belt was examined in the
northwest of Ibara and Kanagawa areas in the eastern part of the Okayama Prefecture, Southwest Japan.

The Maizuru Group in the west of Ibara area is composed of the Lower, Middle and Upper Formations.

The Lower Formation consists of mainly basic volcanic rocks intercalating red bedded cherts and black
mudstones. The Middle Formation consists of chiefly black mudstone with intercalated sandstones, acidic
tuffs. The Upper Formation is mainly composed of alternating beds of sandstone and mudstones and shales,
which are sheared and phyllitic. Radiolarian assemblages, corresponding to the Pseudoalbaillella longtan-
ensis, Follicucullus monacanthus and F. scholasticus Assemblages which range from Middle to early Late
Permian occur from the Middle Member of the Maizuru Group.

The Maizuru Group in the Kanagawa area consists of the a formation mainly composed of sandstone and
the b formation consisting of chiefly mudstone. Follicucullus monacanthus and F. scholasticus Assemblages
occur from the b formation.

The Maizuru Group in the northwest of Ibara area has different lithologic feature from that in the
further eastern Maizuru Belt. The Maizuru Group in the northwest of Ibara area includes red bedded cherts
associated with basic volcanic rocks, which may indicate difference of sedimentary environment of the

Paleo-Maizuru sea basin among the areas of the Maizuru Belt.

L, 2NETEROTHETH - 2HEIZ D T LR
BBFEOHL» I ND L5 10k -2, FBILREE
FEEPHE - FBRFEORBKF v — FEH TV LR AT B EERIEAE I, TERKAEULE SRR O EH
BT S S L (ISHIGA, 1986 BR), Z R »A Lo IlERPTETH - 2Bd» %\, 22
4 & CVaRE HAOEERT - AR B o TS bANR R AZ#IC, FIEBREHORT,
BBEERE B TLARFENRE I ED LN TS, WEZEL»ICT S22 2 BIE L THlED 5 N 72BEM
Z 0 7% T NISHIMURA & ISHIGA (1987) o iE#E[ERE 2 EENEEMEDORBREIZFOBRORET R L2IMZ T
DR BCERF ORI - ZBFEOMBCLFTE WET 5. & BB IR LR RAL S SR
TERHEI LN TV h - 2 ~JL A fe o 3 L b a B A, BNHIIREIN A B 2% o T2,
EAWET B & X112 Albaillellaria ¥k % 30# L
7z, BB IR A CRIbE % By & < T

1.3 C & (2

2.0 B # B

$ERERY (2 2 T3 WATANABE et al., 1987 @ Mai-
*  EARKYEIMEYEHE zuru Terrane & M52 RS JHSPHUAY X OB 131

39



40 HEMB - SR - )|

= AR R

| P B AN o M X 22 (NISHIMURA & ISHIGA, 1987 L 1))

AKiih, 1962 » Maizuru Belt * R L TH 2) 121EH
WL oo P A & B 1L WL PR & ¢RI — PE g PR o> 5 1] s
E B &4 150 km, T8 10~ 20 km OH55 7 s o —
b oV LR BEEBERE, T hELE ) T 2R (AR
fE#En ) b7 AR RN - ki B s y)
FEWIFH OB S RE B & U AR SR, SRR S 1 b,
R RE A BT o h I 12 T B AR R D 5 7Y
TIIHIRBL AN B & % 5

BEEEREE T - i - B35 sns. TH
I3 ZRE- KIS, KEE» L4 DiREZEE, b
B ILIRE S £ s LSRR ECHWE 2k, LEb
JEEMEREABYNEE» L% 5, &L LAKE
BALCB®RF>»—rEEETLEEN TS (JFHK
1370, 1962), EEEFOWE FIER (355 RO T3
ERobdE (B4R, 1964) SIFEN M8 12472 5,
M o) B TG BEAT S RE 12 12 TR KRR IS kL
b TREBKF »— & s, Hetsuz it
JE T > P8 5 H AL TS s & B L A AL ER o 4001 Heddk T &
%,

3. H R4k

FARIE, MIILEHREHT O 10km (27E L,
LB - IR RS % F 72 CHPE6km, Bt 5km o
HBTHE (1, 2X),

oMo HAFIZILEER (R, 1964 30) o
—Biz L 72 5, ALEERICIE BER R ) T A SRECEE B A,
LI E NV RO B HBESCFEE»IHT 5. &
IR R TG R R 12 B TR AR
HE N (B3 A, 1987), £ RBEEICHMA T A%
A GO EHFRRET L &N 7% (KOoIDE, 1986),

E#izd (1975) RAHIE O HAETE 2 1 516 ok
J@xsE e L, deflicomy 2 18 2)IETRE, i s
MY B8 LR L Lz, NETRE AR L L 72 0e g
=, Wa, BEE» 5%, dblEfto g & 7% 5,
IR I3 E ICESS, EE» 5%, udEst, FLk
Pr& 2§, 1IXIEFBE 02 L Dmft & Sth %%
LTwa, NITE» L3 bAPRRENTELT 20
FRIEAL D Th v, EIEEO FEh 512 Yabeina shi-
raiwensis X Neoschwagerina sp. s & 2" HEZNTH



B LR IR AL 8 & OV )| sthigo 8 48 g 2 o e s b 2 T e 41

0, HFEEOEMIE EE A~V L7,
lina W oxflEa LT3 (B4, 1963 ; 1975),

SO A O B AR AR E R L T
TG, BT 2HhEE, WERERE*
F &3 2 FEEO 3G ISEX S L 2, RiEo T
iz I (1975) DEREERO—ERIC, HERE
IBEIRE BERic, REBIE IR E 3o —88 & BT g
EECHL Y 5,

PR IR RAEA L Lo &, L A R
5 EE~L ARICHE T 5. AERIE D 5 B
EHFEAEBICEAL TV 5, EHFHoLHARE (&
W) 13 & B0 RO #EIRAE 300 & 5 350 m @

Yabeina- Lepido-

SEHE B oA 5, A 3R - ®vE L v L
LR -FHEEROME L2 2N LICETT 5KE»
BEET D (B 3X).

3.1 BEBREBROBF

R FEEBAFR IS TES - PEf - EEBICX Sy En
5, Kl —FMR %5 fEAkiEIc & > TERBREEIE K
E(EMLR N, BEoFIRTIzd - THEy, FEiEiT
a - TESE 0137, L@ R AmT 5. HiEFo
o TEE 2R 1 km BT 2%k 7 RS £ 7
L T35, FERo FEE (3 100—200 m o fH] L 72 %4
& % Lo,

®ecvrcec000c 000

0000 sca000sns0ee

I;:HHLH' = fj’
133" 23 S H B3 S 2o :
. : mmL = = (I
adl =i U
.w..\uAL_i -
mall| || s o] mmme
L// L
= }MK KR L5
x B% (—r
p A e IR 8
(UL %:(" JUIRT & L 55
™ res
1 Ik JIRT & £ 85
T mER
III'IITl .
| mwEs
N
0 2km
| S S

2 [ EH AT HsUE S o fE R I (R34, 1975 5 (KB, 1987 & 0 FERK)



42

AEE - SRR - B

BiU BB

/3 )
K#rE

®

&
b #-3.3

B

s AR - EEEK

B & UHER

RE

b

Whia
B mEOE

/Wi

WHRE[ | B -h& BLU KL

LWIRLF G h& BLUW
KRER ) FRHE GRELEL L

L

HEWE
Pt
Pa

=EmA

g

REHIHA

&

A IS L B)

R 1L 8 L T Mo BB (

F3 X

A

>>>>>>>>> >3
s >>>>>>>>>>5 >3

v
o

P

1000m

JIVVVVVVVVVVVVVVVVVVV
N >>>>>>>>>>>>>>>>
p—

2> >>>>>>>>>>> o

>>>> >, V> >
Z>>>>>(|(>>:
>>>>>> \|IF3>3
: VVVVVV"_.%VV

A >>>>> > >
M Ssss> > V\o

. /VVUNN-\\_.RG.WMUVV/,_
- > s il =~

o>y =>"



W LB R P B & U8 3tugi o) SRR BE O o b 4 B 5 43

HAN MEWTER (A2E 353 BIRT)

a. &

AU, Wb & ORI CSHmT 5, Fic
WEMAREB L VEBEE» L), BE41ES0, K
MILARE TR AE S L IWBRIE T 3

IRAEME KRS, HEMEIKES & U8 cm F2RE
DEIREFNE 2 G CEIRANEEDP LA 5, 2
FEHG~ BB E»E 2 $N 5, BIKANLE
FHiEHLE, I8, ZHILIC B TFEREO LI 5
A LNG, NEEEE em BE T, EEEEE - #
BEIKESCRE? 5% 5, BEEIREEEZEL, L)
W, 42/ F, BENEH CRMREE»» b s, kit
LEBREE TR, AKEL > X, HEHMEEIKE ot
24 END,

ey IRTTEMBRICEEINE, L M E,
BREBETHEOMIRAFIEL T 5, HHEMEKE
Ficliv > TRDOBES R EN B, M/ LT IIHE
YWHE % TEHGLH D, T bDRE LIEEMEER
BEOMRIIELTH D, FHEEKREITHE D
REICHESTAHALNS,

THRE & ERE & o BALR 2 KA TR AR TH B,
g & DBREAHE TR TEREIZ L > ARk BE %
2L a A, MIcRRE#EmL, G IcEsT 2,
FHWSLZHITIEFEE L TEE S ANE e 3,
F 2RI 0 BRI IR IR 0 FETE T I3 HR SRR
HERED L > ZIRICIRTE L THRE S LT v 2805 A%
»5,

b. HIRE

PERE (R A IR O (21 T, ILEF A S IS 2
FTHHT 5, FICRE» LT D, HAMERE%3
EAEZER VI ETCTHBER SN, HEEIZ
EHORE 5 EEE TERE IS S L3, g I
OB a 2ET 5. 2 hEE RS, KW
L DM e /IR L FEER CHER D Bl 2 (bR %
PET 5.

(1) T #

IVIEERE» LY, WIREEYT S, ZHIL, F
WK, &I, E#H% roRERFKIEL T3, T

DTALICBEHEREH S\, I TIETEE Rt
FEMNE CREMRIKENEE 250, Lo ko
HELIXLIEEA, CHTIRBE 100m ICET 25
Biabnsg,

(2 E ¥

FICHE» LR, BUEKE W EOEE 50,
HEIIES 10~30em FBE THRE L, SIbiEs$FT
ZIFHALNE, BRERBINVIETHLIED S\,
CHETI RIS TEISMFEBIRICH 5, hEGombeEit
—RUZABRL CTHIK R 2L, WKL ETH L, I
EACHELRER LT, WKIZE N, LaLl, T
i EE BRI TR, A 2 SUHERAES L 3,
HERE IR EArd b FERE IS 25 T, RIRERE A
TEND, TNIEKEEELHEE TH 5. AKEDE
FE%{&A, TNCAEKRE2E0, ARENRIZG
HigEd s L WbAEE S EN s, EBACIAKED N
ERFETINEENDL I hALNE, BEETILA
IKED»FHT 5, BA (1963) »#i4 L 72, Yabeina
shiraiwensis I ZDHIKEP LER L 2L Bbn
5.

BEMEEEIR S 12 P B FERIC 2 &2 s, BRI
MCRESEEAEETS, WArTlEmicd Bl nERE
DEIEEIKE P BERICIZIE TN 5,

c. LERRE

FEG I RIL~EREE S, bR —EREEO NG
SV GMHT L, LEEIE, 2~4cm oibE
E1~2emORENWEEDNERELE 5% ) H
JEPE 2132 ~5em Thd, WEicizikibilisr»sE
LTwaZen% v, MiRAERBIZE m~10m 12 LT
5, BESIKENDHEBLIZIS 2N 5. hEE L oBI%
RIEHITIREARRTH L, WERBIKBLZEL, Bk
LECHEWE?» 5% 5, RILEEL LIZLIEA LR
b, BECAREREAL L L) @KIZE N,

3.2 BABEERE
BARERIIEEN W E EIERBEED 54 5. BN
CEBRRAYS LA ECL DL, RER%



44 AEWY - SRR - B & - BERE— - EEEX

e <L105

XT176

¥
T

BEREEE

%T169
XT743

g
e o« B8, 83
2 & KW o& ® ® . ST 3
HzzizizEd] %
= L E S P
27 % L . HES ISR

vVVV VY
S

> 1> B> > > p >>>>>>>:
>l Blits>s[b3>5>7555:
W>>|>] Bli>>>{p>||>>>/1>>:
Hl>>l|> >l>>> p >> > >>:
I_VV > >1> > > > > > > >3
il > > |>) Bll> > > >ife"do>>:

oo

[ongiecTerterfeN]

e &

& w“ “

>>>

vvvy

VvV Y

YVVY

vyvvvy
va'aaras
jaaanas)

1L L L 7 Mo BB TG BE ) L — P ALK B & OB A MR

55X

vvv
m
z
. €
VVV__ >
i =
dad [l
DI et ®
kit FER
>>>]l >
A
M3
&
3
}
ﬁ _g m@ i
i
E
W 1S
" o
5 S
A o
D -
. .
[P o
BIEEEEES EEEEREEE]
H |3 R
4| [ddd44! idaANded
(o 9 >l>>>>>8>>07"]>>>
’ >i>>>>>>>>u*l>>>
>>>>>>>> > " l>>>
Ty
4 B =




B LR IR AT 35 & OV @)1 sl SR EE SE B o> S ok 2k T 7

ZLZTL0ENH Y, FHBAOMIRSHNE AL
TEENTEY, EHAVEL L L Bbh
5, BENCELEEEAE E 0BG IIEEE T C,
WL Twb LA 22E2585 50, BEABE
EEZLND,

TERAEEE RN E - CEL, 188 10 m f2E
DNRIELERE LT, TERE-ESEIIIEACHEE
FEA»PLL S,

3.4 HER{EBCER

PG 240 HBATIZ B\ TH 280 DK 2 HRE L
BLER L 2R R, 17 ok D & FARHE I AR 7o il
fba#[B72 (11X, KEREPHRENA»HEHRL,
LIRIE & TERIE A b 1B L N b o 72,

N bR B LT RFERER IS L & oW T, L&
D, A, B, Co3IEEIIRSTEND (F6X),

A B8 Pseudoalbaillella sp. D, P. fusiformis, P.

aidensis, P. longtanensis, P. longicornis, P. lanceo-
lata, P. sp. »* 5% V), P.aidensis & P. sp. D O EH
L DR SN, ABERIPRE T & Lo
THOWREE L VENT 2. ZoOREE ISHIGA (1986)
O P. longtanensis BEER 2 HPET BB BEE IS H
21, ToERIE~L LREPHEET E S T B,

B #%Il3 Follicucullus monacanthus, F. scholasti-
cus morphotype I, F. scholasticus morphotype Il 5
20, F. monacanthus DEEHIZ L - THiE D IF - 5,

45

AHEIHIE Lo FoBE LD ERT S (5,
6 )., = HFMHE L ISHIGA (1986) o F. monacanthus
HET» OET IREERBEECHLEN, ZoERE
~UL LRI E ST B,

C %13 Follicucullus scholasticus morphotype
1, F. scholasticus morphotype II22567% ), BEHE
L FHL S % A F. monacanthus ¥ &£ %2 L TBE
X E D, REE PTG RO AL (B BE
$0HE) oBELIVEMTS (5, 6X). IO
#(3 ISHIGA (1986) 'F. scholasticus» HET %
HECHEE N, ZoFRIE vl 5~
W LRRHHET S S T W3,

T581 46 T176 13 AFEEIZ, T694 » 5 T696 1
BREHEIZ, T697 56 T393 13 CEHEICHLT S (5
6 ),

Uk z &p b G TE A, 5 LI T Tldp
BB~V LR IZAEY L, I LI AL I oL 4
AL S5 B~V AR TERICHA T 5.

HERE o FEBISHITE I & - THriT & 41 2 HER & PEER
CENZENASAET B2, Ubko & kim0
MEDEIC FERICER YD 5, PHEFIIPH -~ L
R b EE A~V LR TERICHE T 5,

% 72 ISHIGA (1986) 12 & % & Follicucullus mona-
canthus & F. scholasticus morphotype I & (3 3L7F L
vy, KR T3S 3, Pseudoalbaillella lan-
ceolata & P. sp. D, P. sp. D & P. fusiformis (3 ISHI-

F1R EILRFAFEICTE S SR L 2REeR{bE ) 2 b

Localities
Radiolarians

T56f

T56h
T105
7169
T176
7338
T381

7393
T571
T581

7682
7694
7695
T696
T697
7743

Pseudoalbaillella sp. cf. P. longtanensis

@ 7213

sp. D

sp. cf. P. fusiformis

sp. cf. P. aidensis

sp. cf. P. lanceolata

S P3|

sp. aff. P. longicornis

P. sp.

Follicucullus monacanthus

F. scholasticus morphotype I

F. scholasticus morphotype II

F. sp.

Nazarovella sp.

Ishigaum sp.
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Figs. 1 and 2 Follicucullus scholasticus morphotype 1
Fig.1 from T571, Fig.2 from T697 of the northwest of Ibara, Okayama Prefecture.
Figs. 3 and 4 Follicucullus scholasticus morphotype II
Fig. 3 from T697, Fig. 4 from T696 of the northwest of Ibara.
Figs. 5 and 13 Follicucullus monacanthus ISHIGA and IMOTO
Fig. 5 from T696 of the northwest of Ibara area, Fig. 13 from K-33 of the Kanagawa
area.
Figs. 6,7, 8, and 9 Pseudoalbaillella aidensis NISHIMURA and ISHIGA
Figs. 6 and 8 from T176, Fig. 7 from T213, Fig. 8 from T682 of the northwest of Ibara
area.
Figs. 10, 11 and 12 Pseudoalbaillella sp. cf. P. fusiformis (HOLDSWORTH
and JONES)
Figs. 10 and 12 from T213, Fig. 11 from T176 of the northwest of Ibara area
Figs. 14 and 15 Pseudoalbaillella sp.
Both from K-57 of the Kanagawa area.
Magnification: Fig. 1; X120, Figs. 2,3,4,5and 11 ; X150, Figs. 6, and 10 ;
X110, Figs. 7 and 8 ; X130, Fig. 9 ; X200, Fig. 12 ; X90,
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