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Middle and Late Paleozoic Radiolarian Biostratigraphy of Japan.

Hiroaki ISHIGA

1.& L &

AR R 7K AR — L A s L
DI, BIEH £ ¢ 2 LS L T a7z (HoLps-
WORTH & JONES, 1980; IsHIGA, 1986, 1987; NAZA-
ROV & ORMISTON, 1987 7% ¥ &:HR). Kk nfFze &
W T,

1) MR nERZHREL 2L D
2) EROW LA HIE A b RE L 72 i % 30 L

IR IXD)

3) R L 2 HEodR (k) CHRo 2%

XL D
4) [EEPIC b 72 B M T S50 BT & FH b a

HOREEAT-72LD
5) 1—4 %4 &R (L, 7774 X4)

FwmlLzbo
6) 1—5%2L ol EEER LI
BEWL O H B,

A TIRBEOH - B AR RIFRIC S W T
IHLDEIZHFERL T Oh O R AHEICL E L
—§ 5 & E bz, HED VL= TR CACHECRTZE
BLUREORREXHENT 5.

<

2. BERDF KA —RIV LTCHE RIFRE

AR R 19 SRy bR I N TE LY, £
NERFFER,EE ), EEUETHEMEC L2
HLVWKEHRER I DNREIN DI 1979 ETHS, HAE
T3 1980 AR ITIZ G 2 24 0 RLHL & A TG T 3e
AREITHE AT, ARLEB — ~ov 2o o b
BEEmBAD 2 2 ZHRMAIERTIZE N5 ERF + —

¥ BRKEEFIRR A E
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MAERSEEY - SER - BE)IEET RS D L]
EHY, BRF »— bR TR RETA R,
FHAAEEFE LI N TS, YA —FR AL
DL O IFTRERS M - B FEER 2 S EH IS S
1, VUEHE & Lo B #1555 5 13 FURUTANI(1983)
ZEDFHLVEREErEN TS,

EAEA A L 3RS, & CloNERREEIc L &
WA D STV B Y, F ORI E SRS &
nTwave, HEROELHHES 7V —78 LTk
Spumellaria, Stauraxon, Albaillellaria ® 3 7 /L —
THE b,

Spumellaria 122\ T3 Entactinia, Entactinos-
phaera % EFERIZNFRNONERIZ 1 AR D median bar & 4 A
L L <1364 spicule # L - 72 UAR 1R A° FOREMAN
(1963) 12 & > TR HIT R > B LWES LT
% %%, HATIE SASHIDA & TONISHI (1985, 1986) I
o TBHILM D EER -~V L RGKF + — b2 HE
Inre,

Palaeoscenidiidae (2 1 4¢ median bar @ flijfi] iz 2
ARLL Eo apical spine & basal spine # 4 24 D T,
RENE» N LOERE B85 L5124 %, Palaeo-
scenidiinae Tl%, basal spine # B85 ) RO FEDIK
BEIC &9 4 (1982), FURUTANI (1983) (35 /8 % &
BILFCHE L C\v» %, Palaeoscenidiidae (Z5iT &LV
Fr b b#EE 1L (GoopBODY, 1987 ; ORMISTON &
NAzAROV, 1986), ¥ a7 %> b biEr»H 5 (TA-
KEMURA, 1986). 7% 3 Palaeoscenidiidae i3 Albail-
lellaria 28 S LN TV 325 FRIED H ) 5% D
RETH B,

SN FR—HER T LG FICEEL Ceratoi-
kiscidae iZ a-, b-, i (c)-(intersecter) ® 37 spi-
cule 5% %, #HERIZIZa-, i- D 2K spicule #HFL
DEDBE ) £ 5 I12% 572 Holoeciscus FOREMAN &
HBLL 72. Ceratoikiscum DEFLANDRE (37 K > 2Ll
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Fig.1 Evolutionary lineages of some bilaterally symmetrical radiolarians.
Lineage of Palaeoscenidiinae and Pentactinocarpinae, after FURUTANI (1982).
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Mo BRELORELA TH D BENNFEER B0 285
HRO—EEFBWANT 5. Ceratoikiscids 13/ R A%
Wl —~ V48D Albaillella JBE 51213 Pseudoalbail-
lella BHECRICEL L 72 (1K),

3. FRUVRBR—_NILLEBREROHEE

3.1 FRUOR-BRRTHHERESF

HZR T i3 B RS A S REE ST 0 5 R st
K bEEBREEN TV 22T THELVLERF I
FESL 2Ty, FURUTANI (1983) (3 Palaeoscen-
idiidae » N EHEE o B2 » 5 Palaeoscenidium,
Parentactinia DR BB EEFER L 202 b DEF
WM EDTE LS T A, B (1985) 3 2E
HEFOMBEY 51w OrOMERBEEZ R L T
WBH, FOILOTRIOLNELDH LT (B2
X)., ZoRiciIEkToREFEr—2 1+ 7 THREBD =
2—A4 27T FRETETOERLALETRL TV S,

BACIIAEIREHOBEEEEIRES N TwT
v, Bt EERAL ERER ) TECA R O EEE SRS 12
EHOMEBR Z2ETL Y, RERITRTHL VNI

7227,

3.2 LIBEARR—ANLLRKBRILERRF

Pl - R ICOMT 5 L EERORBKT » —
FEMIEIC L > CEIE N, YaT7HRA) XA
fo—ahicginaZergn, 22T, {LEBEF

BEHKF v — rofEE (BFWE) KB8nTFr—+
DHEBHEICZ E N5 HECR RS O EBELL & HET
L, WX O2»OHBHEIZBIT2LHEHBEL THILTS
na,

~IVLfe—A RO E AL AR, 3T Albaillel-
laria B ¥ 2 ERICH 00w T, BLv LT3,
Pseudoalbaillella J& (A BACH I, BZ5< 20—t
IZHER), Follicucullus J& (~2v o842 HR 1 B3R
L72), 8 Neoalbaillella J& (~2)v LFCHHFTHT)
DEEIEE AV TERE I N T 2 (ISHIGA, 1986),
Pseudoalbaillella BOFEIZ DWW TIZ A RACHHZ
LIS Albaillella 3O L D LEEH LN S,
~OV L e E S EA A & AT IC 3 Pseudoalbail-
lella BB BUIEE A% < % B %%, it &
1% HAI2i3 P. longtanensis SHENG & WANG X° P. fusi-
formis (HOLDSWORTH & JONES) % XEA g (RO
AT D HKFEICH U D spine & #EUDH 5 Fr8A0 2B
% 4 D Pseudoalbaillella 7*A 5115, Pseudoalbail-
lella 13 ZF DB LT, 1AL Follicucullus %
Neoalbaillella @O EETREI NS,

4. FRATH / FHEBHRE

BWIHER O L RREOBEIKERE D S
DB BBEE 3 BEE L AT LR, TR A REH
HELHTEINTD (CER, 1986), ZOFEICIE
Hifh 7 3%F ) caveal rib # 3 572 Ceratoikiskum %3

! Holdsworth &

Jones (1980)

Wakamatsu (1986)

Modified from Ishiga
et al. (1988)
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Fig. 2 Middle and Late Devonian radiolarian zonation and assemblages.
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Fig. 3 Sketch of outcrop of acidic tuff sequence examined for Devonian radiolarian
faunas in the Kounomori lenticular body of the Kurosegawa Tectonic Zone,
north Kochi City, Shikoku. Numbers show horizons where radiolarians were
examined.
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Fig. 4 List of radiolarians form the Kounomori lenticular body of the Kurosegawa
Tectonic Zone, north Kochi City, Shikoku.
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BET 21T - 2o i3 s S mtivs 2 % (133°313'E,
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12072 2 [BIEH 30 m @ FREE THy 20 cm 5 % 12 54 o)
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BOBIREEIR S 2 5% ), e BT EEE IR -
HEAARE, BRVMRURE ISR 5, Mgz A X
DI TNV EFNT B DY, Ko-41, Ko-33, Ko-22
LI RENR O RIF SR E s n 5,
BECRI3Z & A EDERIEOE % 4 5 Spumellaria #
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5 7% 5% Palaeoscenidium, Parentactinia, Cerato-
ikiscum X ELEEN, TNLNEHENEELILZH
~7z (B4 ).

Parentactinia 13 Ko-33, Ko-25, Ko-22 7 ¥ H.#1Y
EroRBHICERD?A LN D, Ceratoikiscum 1270\
T3 caveal rib DFEENTH WL o (Pl 1, Figs. 1, 2)
X 3%t caveal rib 28> 4N (Fig.5,P1.1, Figs.1—
3)HH D, #EIT Ko-46, Ko-41, Ko-33, Ko-31, %
EPLETBHNIINLT, SHOXt %% T caveal rib
# 42 Ceratoikiscum (P1.1, Figs.4,5) (3 Ko-53 #*
5 Ko-d BEDNDELDBENPLET D, 1 5DHEL
HOTMED R & Z 1L b DREHKIN Z ZE S 5 &, ¥
JHRBER2HE (TN o2 LEEA B EITA
TEL) ICHMTTE S,

BEEE A 133 K caveal rib T DT 6513 Cera-
toikiscum # 5 L L T, #HE B3 Parentactinia
LS OXTF 7% T caveal rib 23D Ceratoikiscum
LU DBETHDL, BEARZINTITHEOL VLD
THoH, HEB THBIIEHOBYRE,? LET S
Parentactinia sp. 1 BE8E (G52, 1986) IZxfHE N 5,
HEKL L5 & 1172 Parentactinia sp. 1 BEE #PE T
EAREHEL L IIBE BI2& 215 Parentactinia @
12512 caveal rib # L 2 VWHM LB %2 LD Cera-
totkiskum A< EN 5. SRIOKEFTICL ) TR A&
HREIK AP CO R B EOWR D LN D 2 kbt
MEFE LD, BEIBEECRBMEEER 2B T
LB ERFE AL E NS Lo LT E B,

BB AHERTEHS #MRICEBRIEETO
V= TR RS ORERIC D W Tz L HEIFORTE S
RSB LR R OB 2 TH 2, BIRKER
BEAHTRICI3®E ) L > 2RI B TRERE

% — intersector

Fig. 5 Terminology of basal skeleton of
Ceratotkiscum DEFLANDRE.
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Appendix

Paleontological study of Devonian radiolaria Ceratoikiscum Deflandre from the siliceous tuff of the
Kounomori lenticular body of the Kurosegawa Tectonic Zone (YOSHIKURA, 1985), north Kochi City, Shi-
koku, Japan (133°31'3"E, 33°35'30"N) has been undertaken and two new species are described and figured
in Plates 1 and 2.

Systematic Paleontology

Subclass RADIOLARIA
Superorder POLYCYSTIDA EHRENBERG, 1983
Order ALBAILLELILARIA DEFLANDRE, 1953

Diagnosis. Bilaterally symmetrical Paleozoic radiolaria with or without lamellar shell having a funda-
mental framework of three rods arranged in a triangular fashion (CHENG, 1987).

Remarks. CHENG (1987) proposed taxonomic framework of Albaillellaria radiolarians, which are compo-
sed of superfamily Albaillellacea and Follicucullacea. The Albaillellacea is characterized by having three
rods forming a closed t.riangular framework, and includes the Ceratoikiscidae HOLDSWORTH, the Albaille-
llidae DEFLANDRE and Holoeciscidae CHENG. The Follicucullacea is characterized by a central skeleton
forming an open framework without b-rod (transverse bar), and includes the Follicucullidae ORMISTONE
and BABCOCK, Pseudoalbaillellidae Holdsworth and Jones and Neoalbaillellidae TAKEMURA and NAKASEKO.

Superfamily ALBAILLELLACEA Cheng
Family Ceratoikiscidae HOLDSWORTH, 1969
Genus Ceratoikiscum DEFLANDRE, 1953
Type species. Ceratoikiscum avimexpectans DEFLANDRE
Ceratoitkiscum lyratum ISHIGA n. sp.
Pl. 1, Figs. 4 and 5

Materaial. Ten specimens from siliceous tuff from horizon Ko-41 in the Konomori lenticular body of the
Kurosegawa Tectonic Zone, north Kochi City, Japan.

Specific diagnosis. Ceratoikiscum DEFLANDRE, emend. Cheng with seven or more pairs of fine caveal
ribs carried by anterior a.t. and b.t. rods. Three junction and surrounding parts of the main rods ornamented
by cage-like cavea on the outer side of it.

Measurements.

Length of aa 35—40 um (av. 37)

Length of ap 36—75 (av. 55)

Length of vi 28—50 (av. 35)

Length of di 36—60 (av. 58)

Length of bd 30—43 (av. 38)

Desériptive remarks. This species is characterized by fine caveal ribs prolong over i-rod. The Kounomo-
ri specimens of this species have a lined small hods on the outer side of the caveal ribs.

Occurrence. This species occurs from siliceous tuff from horizons Ko-4, 18, 22, 41, 48, 53 in the Ko-

unomori lenticular body of the Kurosegawa Tectonic Zone, north Kochi City, Shikoku, Japan.
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Ceratoikiscum konomoriense ISHIGA n. sp.
Pl. 2, Figs. 1, 2 and 3

Materaial. Twenty specimens from siliceous tuff from horizon Ko-33 in the Konomori lenticular body of
the Kurosegawa Tectonic Zone, north Kochi City, Shikoku, Japan.

Specific diagnosis. Ceratoikiscum DEFLANDRE, emend. CHENG with blade-like b- and i-rods, and three
pairs of fine caveal ribs carried by anterior a.t. and b.t. rods.

Measurements.

Length of aa 35—40 um (av. 37)

Length of ap 36—75 (av. 55)

Length of vi 28 —50 (av. 35)

Length of di 36—60 (av. 58)

Length of bd 30—43 (av. 38)

Descriptive remarks. This species is characterized by three pairs of fine, blade-like caveal ribs prolong
over i-rod. Central pair of caveal rib, extending from the junction of the a- and b-rods, is longest and thi-
ckest among the three pairs of caveal ribs. Small spines extending from the outer side of the b. t. rod.

Occurrence. This species occurs from siliceous tuff from horizons Ko-31, 33, 41, 46 in the Kounomori

lenticular body of the Kurosegawa Tectonic Zone, north Kochi City, Shikoku, Japan.

Additional Reference
CHENG, YEN-NIEN, 1986 . Taxonomic studies on Upper Paleozoic radiolaria. Natsural Museum of Natural
Science, Special Publicationl, 311 pp. Taichung, Taiwan.
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Plate 1

Figs. 1—3, 6 Ceratoikiscum sp. A
Fig. 1; DGSU PR 1020, Fig. 2, 1021, Fig. 3, 1022,
Figs. 4, 5 Ceratoikiscum lyratum n. sp. ISHIGA
Fig. 4 ; Holotype DGSU PR 1023, Fig. 5 ; paratype 1024,
Figs. 1—5 from Ko-41.
Magnification . Figs. 1, 5 x 240, Figs. 2, 3and 6 ; x 210, Fig. 4 ;
x 300. Figs. 4, 5and 6 ; stereoscopic pairs.

Plate 2

Figs. 1—3 Ceratoitkiscum konomoriense n. sp. ISHIGA
Fig. 1; Holotype DGSU 1025, Fig. 2 ; paratype DGSU 1026,
Fig. 3 ; paratype DGSU 1026,

Fig. 4 Parentactinia sp. DGSU 1027,

Figs. 5, 6 Palaeoscenidium spp.
Fig. 5; DGSU 1028, Fig. 6 ; 1029,

Occurrence : Figs. 1—3 from Ko-33, Figs. 4 and 5 from Ko-22,
Fig. 6 from Ko-25,

Magnification . Figs. 1and 2 ; x20, Fig.3;x300, Figs.4and

6, x240, Fig. 5] x420,
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Plate 2






