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Radiolarians from Jurassic accretionary complex of the Chichibu belt in
the western Akaishi Mountains and chert pebbles of the Miocene Wada
Formation in Minami-Shinano, central Japan

Tsuyoshi Ito and Yoshihiro Nakamura

Institute of Geology and Geoinformation, Geological Survey of Japan, AIST, AIST Tsukuba Central 7, 1-1, Higashi 1-chome, Tsukuba,

Ibaraki 305-8567, Japan (e-mail of T. Ito: ito-t@aist.go.jp)

Abstract. Jurassic accretionary complex of the Chichibu belt is distributed in the western Akaishi Mountains,
central Japan. The Miocene Wada Formation, composed mainly of mudstone with basal conglomerate, is
exposed in Minami-Shinano, lida City, Nagano Prefecture, central Japan. This article reports the occurrences
of Permian, Triassic, and Jurassic radiolarians from the Jurassic accretionary complex and Triassic radiolarians
from the chert pebbles within the basal conglomerate of the Wada Formation. The chert pebbles are most
probably derived from accretionary complex of the Chichibu belt exposed near the distributional area of
the Wada Formation. Meanwhile, clasts of Cretaceous-Paleogene chert derived from the Shimanto belt nor
metamorphic rock from the Sambagawa belt have never been discovered from the Wada Formation so far. This
implies that the Shimanto and Sambagawa belts have not largely exposed in the Miocene in the hinterland of

the Wada Formation.
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M 1. REIXE OCHEMER. (A) RFEEMIRORGIK. (B) FoA ILME L O HE AR R K A b . HUE AR X1 Geological Survey
of Japan, AIST (2020) 1225 <. fUHE AN OAFFNMNOEFIZ T OSTERITTIS @ 10 34 (1980) 5 2 0 A& (1981) 5 3 1 JII
B (1984) 5 4 AFHY (1986) 55 1 AFHE (1995) 5 6 1 APHR (1996) 5 7 @ AR (1997) 5 8 @ A (1998) 5 9 : AF#E (1999) 5 10 @ 4 « K
(2000) 5 11 : A48 (2001) 5 12 @ A48 (2006) ; 13 @ HAIE A (2018) 5 14 @ A%, * ZH 6 OFMEHI O W TIHIRE S hTv a4
SLPBRTERREIREECD 2205, ZOR TR EENIZERERT.

Fig. 1. Index and simplified geologic maps. (A) Index map of the present study area. (B) Simplified geologic map around the Akaishi Mountains with
fossil occurrence sites. The geologic map is based on Geological Survey of Japan, AIST (2020). Numbers within square brackets correspond to
following references: 1: Sakamoto (1980); 2: Sakamoto (1981); 3: Kawabata (1984); 4: Muramatsu (1986); 5: Muramatsu (1995); 6: Muramatsu
(1996); 7: Muramatsu (1997); 8: Muramatsu (1998); 9: Muramatsu (1999); 10: Kanemoto and Otsuka (2000); 11: Muramatsu (2001); 12:
Muramatsu (2006); 13: Sakamoto et al. (2018); 14: this study. *Although the age of these rocks is not clearly assigned based on the reported
specimens, their ages are expediently presented.

ATL: Akaishi Tectonic Line; BTL: Butsuzo Tectonic Line; ISTL: Itoigawa—Shizuoka Tectonic Line; MTL: Median Tectonic Line.
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Fig. 2. Radiolarian occurrence sits newly reported in this study from accretionary complex of the Chichibu belt. Geographic maps published by
the Geospatial Information Authority of Japan are used. Boundaries among the belts and units are based on the previous studies (Muramatsu,
2001, 2006).

B.: belt; F.: Formation; U.: Unit.
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Fig. 3. Site of chert pebbles within the basal conglomerate of the Wada Formation, which yielded radiolarians. Geographic map published by the
Geospatial Information Authority of Japan is used. Boundaries among the belts and units are based on the previous studies (Muramatsu, 2001).

B.: belt; F.: Formation; U.: Unit.
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(1) Closed nassellarian. (2-6) Possible closed nassellarian. (7-9) Nassellaria? gen. et sp. indet. (10, 11) Nassellaria gen. et sp. indet. (12, 13, 16)
Spumellaria? gen. et sp. indet. (14) Lattice-shelled arm. (15) Etched surface. (17) Triassocampe? sp. (18) Spumellaria gen. et sp. indet.
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RIBFIH RV ALY 2T T Y 7 ik
H 5 FIREMED R b .
FRALIT08122501 2 b I “Laxtorum” jurassicum Isozaki
and Matsuda 2SEEH U7z, Z OFEIZIR3 (“Laxtorum”
Jurassicumiiy © HERY 2 7R T —v =7 VE) OfREME
TH 5 (Matsuoka and Ito, 2019). Iz CTERFREI 25 1%

V7 b (UAZ
Z DK DL
v 7=y 7T

IT081 22605 ‘
I I 10

100 pm (54-66)

(1, 2) Haplodiacanthus sp. cf. H. sakmarensis (Kozur). (3, 54) Pseudoalbaillella sp. cf. P. lanceolata Ishiga and Imoto. (4, 64) Entactinaria? gen.
et sp. indet. (5-14) Follicucullus porrectus Rudenko. (15) Follicucullus sp. cf. F. porrectus (Rudenko). (16) Ishigaconus sp. (17-22) Cariver sp.
(23) Quadricaulis sp. (24, 26, 28, 39-42, 62, 63) Entactinaria gen. et sp. indet. (25, 65, 66) Sponge spicule (possible triaxon). (27) Possible
spongy arm of Latentifistularia gen. et sp. indet. (29) Cariver guangxiensis (Wang). (30) Cariver? sp. (31, 55) Pseudoalbaillella sp. (32, 57-58)
Pseudoalbaillella? sp. (33, 34) Quadricaulis? sp. (35) Ishigaum sp. (36, 37) Latentidiota? sp. (38) Klaengspongus? sp. (43-45) Ishigaconus
scholasticus (Ormiston and Babcock). (46-51, 60, 61) Ishigaconus? sp. (52) Conodont fragment. (53) Spine? (59) Longtanella? sp.
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Fig. 8 Jurassic radiolarians from the Misakubo area.
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(1) Parahsuum sp. (2) Parahsuum transiens Hori and Yao. (3, 4) Parahsuum longiconicum Sashida. (5) Hsuum altile Hori and Otsuka. (6, 7)
Parahsuum ovale Hori and Yao. (8) “Laxtorum” jurassicum Isozaki and Matsuda. (9, 10) “Laxtorum” sp. cf. “L” jurassicum Isozaki and Matsuda.
(11) Tranhsuum hisuikyoense (Isozaki and Matsuda). (12) Hsuwum matsuokai Isozaki and Matsuda. (13, 14) Eucyrtidiellum disparile Nagai and

Mizutani group. (15) Eucyrtidiellum sp. (16) Archicapsa? sp.

Tranhsuum hisuikyoense (Isozaki and Matsuda) <° Hsuum
matsuokai Isozaki and Matsuda 2SEEHI L CE D, Ihb
OfEb AR CLET 5 (Sashida, 198872 &). L7z
235 T, FEMOERFZFHY 2787 —v=7 vHiL
HHrs nz.

MABOBEL B/ ONIHER

220 F ¥ — M (1T20092203 - 1T20092204) 25\
T ZEACOBEERAE L7z (9). FHAEHT20092203
BHiFa/ Ry kv Ay dBE LN

FARIT20092203 > 5 1%, Spine A2 2 OF Triassocampe
sp. BSEEH L 7z, Sugiyama (1997) O/RLUTZEH LV VI
X Z, Spine A213TR3A~5A (i~ LE=&%, b
By =7 vBE~hE L —=7 VB ITEHT 5. £7,
O’Dogherty et al. (2009b) 12 X 4UX, Triassocampelg ®
EHVv vy YRR~ =8, 7=y 7 v~/ -
7 HEHICH 5. InboEERRICESCLE, 0
A OERITHII~BRII=ZEMR, B 7 =7 vH~
Wy —=7vHonwTFhhr Lt HESND.

FRELIT20092204 22 5 1 Pseudostylosphaera japonica
(Nakaseko and Nishimura) M O Eptingium sp. cf. E.
nakasekoi Kozur and Mostler 232 H L7z, Sugiyama (1997)

DRLTEHRY Y DIZE S &, Pseudostylosphaera
Jjaponica & Eptingium nakasekoild % 3L Z 1L TR2B ~ TR5A
(FEp~ =R, FEHT7 =7 v~ —=7
vFE) L TR2A~3A (H=E%R, 7=y 7 V) TH
5. I oFEERRRICESITIE, Z o oFERITF
=87 =v7 vHOFEHLHEES NS,

B
KRETHE, T IR L BTHRICEDNT, A
I 2R OAFERIZOVWTE LS. 20k
T, F¥— MEDRFEZH L 2 & &bz, FIHEFEE
DHEHIZOVWT HIRRZ., KETOHERIZ) b D%
s O FRACH J CFIAJE O F v — ML RER X 10
IR

BRXHY 1 SETmEobBER

1. i

A2 6 DA EHIRE FMOTZ L., J]KAK
(1981) 1, EELUFEHOMEDOF ¥ —+rba/ Fv
FEHE LTV, TA (1981) ik, Zoa /R
¥ ME RV LFED b ZEACIZIE K BEH 5 Gondolella &
47 THDL. HOWMEITBZT LW, K1 TRHEEY
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Fig. 9 Triassic radiolarians from chert pebbles within the basal conglomerate of the Wada Formation.

(1, 2) Triassocampe sp. (3, 4) Canoptum? sp. (5) Spine A2 of Sugiyama (1997). (6) Bipedis? sp. (7, 14) Pseudostylosphaera sp. cf. P. japonica
(Nakaseko and Nishimura). (8, 17) Pseudostylosphaera? sp. (9) Spumellaria gen. et sp. indet. (10) Conodont element. (11, 12) Ruesticyrtiidae
gen. et sp. indet. (13) Pseudostylosphaera japonica (Nakaseko and Nishimura). (15) Pseudostylosphaera sp. (16) Eptingium sp. cf. E. nakasekoi

Kozur and Mostler.

IZBRF v — 1 ELTRT.
2. REEHIIE

RHBR ORI Y 2 ZHRENIED» 5 1F, ZhETlcd
A KK (2000) D b BEHBEE FHRE L TV 5.
Z DIEREEEE 121X, Striatojaponocapsa plicarum (Yao)
REPEEINTWS., Z OFIX Matsuoka and Ito (2019)
D IJR4 (S. plicarum’® . FEY 2 7R, Ny vavy 7T v
BE~TEAN =7 V) OEEMETDH .

AR TlE, FE~RE=EMLE Y 2 7L~ HILD
FRETRTHEELDH LT v — o 15k T omE L.
HOLAERESRICZ L WwWic®d, K1ITIHEENIZEAZN
ZERT Y- PEYVATRF Y- ELTRY.

3. _bAdHhis

A DORERE 5 10%, A (1995, 1997) *ot D 1%
fKEthHZfP#ﬁﬁ:é;h’Cb\é AR (1995) 1%, &Il

b\ﬂﬂﬁﬂﬁ{f#ﬁﬁ@? ¥ — b D25 Triassocampe sp. cf. T.
deweveri Nakaseko and Nishimura %, & Je/a 2> 5 Loopus
primitivus (Matsuoka and Yao) #¥Ri5 LT 5. Sugiyama

(1997) ORLTALEEHR Y voIlci oS L, T deweveri

13 TR2C ~ TR4A (FREP=B3R, HIER7 =3 7 v fE~rpi)
774 =7 VB »OoEMT 5. £72, Loopus primitivus

1% Matsuoka and Ito (2019) @ JR8 (Loopus primitivus
o EYa IR, THF b=7 V) OFEETDH 2.
4, TR

ARA LG ER & (LR CIk, AL (1999, 2001) 2
L0, HENSELEBRAENRES ATV S. EIL
JIl=v FTIX, Fv— b»5D L porrectus D HIRE
BINTWD (R, 2001). Z OFIZFICHE<V LR
TT7ENVET Uik v R =7 VEIPLEHRT 2 (Zhang
et al., 2014). %7z, Fv— 2513 T. deweverid s S
nTWs (R, 1999, 2001). SEikd LD, OO
FEHI L > V1L TR2C ~TRAA (HE=ER, FH7=v 7
VI~ F 4 =7 vP%) TH 2 (Sugiyama, 1997).
F 7z, EEEJeS 513 JR4 (Matsuoka and Ito, 2019) @
TEEECTH 5 S. plicarumHFEST 5 (R, 2001).

—h, BR)N2=y F T, F¥—F»oEFHEER
D3/ Ry MG ShTWs (R, 1980, 1981). iﬁ,
F ¥ — b 52 51X Hsuum maxwelli Pessagno <2 Unuma sp. 3
S5 (K, 1999, 2001). Matsuoka and Ito (2019)
12X, Hsuum maxwelli i3~ EEY 2 7R DNy
Vav7vB~xv X )y YT VRBICERT . £t
Unumal@ 1 TE~FELD 27 RD N 7 vy 7 VE~N K
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Fig. 10. Fossil ages of component rocks of the Chichibu belt around the Akashi Mountains. The Geologic Time Scale is based on Ogg et al. (2016).
Numbers within square brackets correspond to the references of Fig. 1B. No fossiliferous rock (e.g. basalt, sandstone) is not presented.

Carb.: Carboniferous; Pans.: Pennsylvanian; E.: Early; Lop.: Lopingian; Guad.: Guadalupian.

=7 VBEIZER T 2 &£ S5 (O’'Dogherty et al., 2009b).
o OHERBRICE S L, Z0F v — FOFERITFH
VagfinNyvav 7 vHi~N =T VI LHEES LS.
S 5z, JBA L EEJRA » 5 1% Matsuoka and Ito (2019)
D IJR8 (Loopus primitivusty © LY 2 7R, FEF b=
7 VB DORHEIETH D Loopus primitivus H3JH S T
W3 (R, 1999, 2001).

AR TELMErE L NTHBD > &, 1B
(IT20092202) 1343 (2001) 25V L FCHUECER %2 56 R/,
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RF v — bPBFEL TV SRS D 2.
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AHUE T, AR (2006) 12 & D BEERGCEFER VR
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STV WTd, R (2006) OFEL 7:3CE & KIcHE
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BEII LT 5. BEEJeAE N O ERE 2 6 3R Y 2

Z#d (JR2~JR3) OBEHEIEHL TW5. BHHEL
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F7z, B2 L3 BEY 2 74 (JR6~JR8) DREHH
BT 5., 4k, EiRotAR 32— RiXMatsuoka (1995)
12X 3 LB bz, X10 Tl Matsuoka and Ito (2019)
ITRIESETWVW5,

AR CRE LI E =y MIBET &2
LMD, SATHIE THig S LT T2 RE S & 13 I1F R —
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EREPEDIZEVWZ D,
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HDLVIIHY T 2HERICHEET 2 L ATHBEVWL W
5. Fu— FMELACIERIEESEBR L, WEED



{LFH 1105

LIDITEEINDG. TN OBED RIS Ik 2
LbhlzodntFEZLNS., B, ZoOHERL
LOEEOMGICINZ, BE bMEIZ b Tz b S il
ABEMED B 5.

—HT, BIEOM LR T EAR LN, BEER
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FOFE 13 rh iR 2 AU B8 2 Wi " o iEEh 12 &
D JERR & ALz Pull-apart basin OHEFE) TH 2 EFE 2 65N T
W3 (KB, 1990). T 0#F 2 128HSI1E, % OHERIAER
IWETERK & AR 20 2DEHTH L EEZLND. &
R Xz, FHEOWRERS % L2 6 O MEERLE
FhRpEHLTE D (R iEs, 1979; 72 « =, 1982;
INIRIZ DA, 1991 AR, 2005), FIH fE B EBES 13 ETiE i
HRE L 7: EHEE S 5. RIS OIEE EIT oW T
HL 5% OWZEH D (Kobayashi, 1941; &8, 1963;
_EFH - #B3E, 1973; Miyata et al., 1980; EiA « 4£H, 2000;
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