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Abstract

The Gionyama Formation, a unit of Silurian and Devonian rocks, is exposed in the
Gokase-cho, Miyazaki Prefecture, and assigned to the Kurosegawa Terrane in Southwest
Japan. Two localities from the G2 Member of the Gionyama Formation contain an abun-
dant rugose corals fauna consisting of 17 species in 12 genera. These are : Tryplasma sp.
A, T. sp. B, T. sp. C, Cystiphyllum sp., Holmophyllum sp. A, H. sp. B, Labechiellata
regularis, Rhizophyllum sp. A, R. sp. B, Neobrachyelasma sp. aff. N. balchascicum,
Pseudamplexus sp., Amsdenoides sp., Amplexoides sp., Strombodes sp., Nanshanophyllum
sp. aff. N. typicum, N. sp. aff. N. mirandum and Ptychophyllum sp. The following genera
are reported for the first time from this member : Cystiphyllum, Holmophyllum, Rhizo-
phyllum, Neobrachyelasma, Pseudamplexus, Amsdenoides, Amplexoides, Strombodes,
Nanshanophyllum and Ptychophyllum. In addition, Neobrachyelasma, Strombodes and
Ptychophyllum are previously unknown from the Silurian of Japan. Of these genera in the
G2 Member of the Gionyama Formation, eight commonly occur in the Upper Llandovery
sequence in the Ningqiang - Guangyuan depression in the northern part of South China.
In China, Nanshanophyllum indicates a middle to late Telychian age. Therefore the coral
fauna from the G2 Member can be inferred to indicate a Late Llandovery age. Also, this is
the second report of the co-occurrence of Neobrachyelasma and Nanshanophyllum, which
previously was know only from the Ningqiang - Guangyuan depression. Neobrachyelasma
is also known from Kazakhstan and the Altay area, and Nanshanophyllum has been re-
ported from the Hunan Province in South China, Gansu Province in Qidam, Australia and
Canada. Thus, the similarities of the coral faunas between the Gionyama Formation and
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these areas should be considered in any paleobiogeographic reconstruction of the

Kurosegawa Terrane.

Key words: Kurosegawa Terrane, Gionyama Formation, Silurian, rugose coral,
Nanshanophyllum, Neobrachyelasma, Upper Llandovery
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000000000 (Figd).
dodddoooooooooooooooboon
O GO0Oo0o00ogo, Amplexoides, Tryp-
lasma ,  Hedstroemophyllum ,  Nanshano-
phyllum DO 000000000 (Kato et al.,
1980). DO OO O OOOO, Amplexoides, Tryp-
lasma, Nanshanophyllum OO0 0000000
0 G00000000. 0O, Kato et al
(1980) DO OO OOO0GIODOOOOO
Tryplasma, Holmophyllum , Rhizophyllum O
oooooooog, oood Tryplasma O
Rhizophyllum 00 00O, Hamada (1961) 000
00000 G3ooooooooooo. ooo,
Jooooooooooo Gzoooooooo
g0 . oo, ooooo
J0o0oo0oooooooooooooo G2
000000 G3ooooooooooooo
godoo, oooooooooooooooo
oo.
ddddooooooooooooooooon
000, Rhizophyllum OO ODOOOOODOOO
00 (Kato et al., 1980). 000000000
000000000000 Eancrinurus0000
OO0, Katoetal (1980) DOOOO0OOOOO
Jooooooooo. ogo, Figdoo OO
00, J0000o0o0oooooooo G200
0, ddddddoooooooo . og,
goooooooooobooooboo, oo
(2004) OODODOODOOOODOOODODOOD
goddooooo, oooooooooooo
goododooooooooao.
0o0oo0ooooog, 0o (1983) Dood
0000000000000 halysitid 00O 0O
000 Gz0000000O00Ooooooooon
Joooooooo. 0o, Falsicatenipora
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shikokuensis 0 00O QOO0 O0OOOOoOO, O
00000000 Ga200000000. 000
ooooooooooog, oo (1976) 0OoO
g ooooooooo
oooodo, Llandovery DO O OGO OOOO
O Llandovery 0 0O 0O O 0O O Wenlock O 00O O
oo0 (Katoetal., 1980000, 1983). 00O,
Kato (1990) 0 OO OO0OOOOO Schedo-
halysites kitakamiensis0 OO0 000 G3O OO
goooooooo, ooooobooooo. og,
Katoetal (1980) DO ODDOODOOOOOOOO
0000 (Schedohalysites, Falsikatenipora,
Halysites, Favosites, Multisolenia, Heliolites,

Kurosegawa |Mid2" Southern
RUGOSE CORAL GENERA Gaien[ Kitakami
FROM
JAPANESE SILURIAN

Gionyama
Yokokura-
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Fig.4 List of rugose corals from the Silurian
strata in Japan, based on Hamada (1961)
and this study. Circles indicate presence,
and lines indicate common occurrences of
rugose coral genera in the different areas.
A single asterisk () indicates a new oc-
currence from the G2 Member of the
Gionyama Formation and double asterisks
(0 O) indicate the first occurrences from
Japanese Silurian strata.

Propora, Plasmoporella, Alveolites) 0O 0 00O
oood (Tryplasma, Cystiphyllum, Nippono-
phyllum , Rhizophyllum , Spongophyllum ,
Amsdenoides, Pilophyllum?, Neocystiphyllum)
goddddooooooooooooooon
OO0ooo, Oodoooo Wenlock OOO
LudlowOOOOOoOOoOoOooood.

Doodoooooooooooood Tryp-
lasma sp., T. ozakii, T. higutizawaensis, 1.
takainariensis, 7T. hayasakai, T. hayasakai
multiseptatum, T. japonica, Cystiphyllum ase-
ptatum, Nipponophyllum yabei, N. gigante-
um , Labechiellata regularis, Rhizophyllum
lunilatum, Amsdenoides sp., Cyathophylloides
sp., Pilophyllum? sp., Neocystiphyllum? sp.,
Spongophyllum  yoshii , Kitakamiphyllum
eylindricum 0000000000 (Suglyama,
19400 Kato and Minato, 19770 Kato et al.,
1980). DD ODOODOOOODDOOOOOOO G3
oooooooooooooon0 (Hamada,
1961) OO OO0O0d, Tryplasma, Labechiellata,
Rhizophyllum OO OOOOO0OOO, OOOOO
Jodooooood Gzoooooood (Fig.
4. 00O, Dooooood Tryplasma sp.,
Amsdenoides sp., Rhizophyllum sp., Pseudam-
plexus sp.00 000000000 (OO, 1983).
Joooooooodooo, Dooo Ga2o00
dopopooooooooooog (Figd). OO
0d, Tryplasma 0 Rhizophyllum 0000 0O
o000 G3oooooood (Hamada, 1961).
0Joooo0ooog, 0000 Ga20000ogon
goddoooogo, oooooooobobobob
goddddooooooooooo .. obooo
0O, 0000 Gao000ooooooooo
halysitidO OO OOOOoOoOO (0O, 1983) O
gooooooa.

gboboboboboobooec2ubobon

dodddoooooooooooooooboon
goooooooobooooboooo, oooo
Joooodooooooood (Scrutton and
Deng, 20020 Rong et al., 2003). OO O OO0
goooooooooboooboooboob,
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Scrutton and Deng (2002) 000000000
J00000oo0ooooood, He and Chen
(2004) DODODOODODOODODOODOOOO
g0 . ooooooooo
0000 Ga200000000000 Serutton
and Deng (2002) DO O OCOOOOOOOOO
JoooooD. oooo, Gz2ooooooooo
ooooooood, Tryplasma, Rhizophyllum,
Cystiphyllum, Neobrachyelasma, Amplexoides,
Pseudamplexus, PtychophyllumO O OO, OO
00000000000000000 Ninggiang-
Guangyuan 000000000000 OOOO
0000000000000 (Figs). 0O, G3
Jdodooooodooooo (Hamada,
1961) O0O0O0O0O, 00000000 Hedstroemo-
phyllum , Pycnostylus, Zelophyllum , Tryp-
lasma, Rhizophyllum OO0 00000000
(Figh). Ooooooooooo, ooooo
000000000 Llandovery O Telychian O
gooooooooood (Rong et al., 2003).
do0o0ooO0oboobOoooooooboooono
Nanshanophyllum 00000, OOO0OOOO
00000000 Longchihe Shimen OO OO
N. planocystosum O O O O , Ningqiang-
Guangyuan 000000000000 OOOO
(Scrutton and Deng, 20020 p. 111, fig. 77).
000, 0000000 Idiophyllum multi-
septatum O Ninggiang-Guangyuan 00 00O
ooooDooooooog. oo L mult-
septatum 0 Ge and Yi (1974) 00000 OO
000 Guangyuan O 0O 0O O Nanshanophyllum
multiseptatum Fan and He (MS) OO OO0
00000 (p. 171, pl. 77, figs. 10, 11). O
000, 000 He (1978) DOOoOOoOoOoOO
ooooooooooooooog (p- 110, pl.
56, fig. 7). 000000 O0oOoooooooon
goodoodddooooooooooo, oo
goobdddooooooooooooooo
goodbddddoooooooooooooo
0, 000doddooooooo . og,
wr40o0o0oo0o0o0oo0oo0 (Ge and Yi,
1974 ; pl. 77, fig. 10) OO, OJOOOOOO0O
J0o0o0odooodd. ood, Heand Chen
(1986) O Idiophyllum OO0 O OO, Nanshano-

phyllum multiseptatum Fan and He O Idio-
phyllum0O00O000. 00O, He (1978) O
Guangyuan 0 O O O O O O O Nanshano-
phyllum multiseptatum O, OO0 000000
J00ooDoooooogood N plano-
cystosum 0 O O 0O O 0O O O, Nanshano-
phyllum 000000000 OO0O. OO, Ge
and Yi (1974) 00 00O N. multiseptatum O
0dooooooooooog, Idiophyllum OO
goddoooooooooooooo. ooo
OO0, 00 Guangyuan 000 O 000 O He
(1978) O N. multiseptatum O Ge and Yii (1974)
O N. multiseptatum 0, 0000000000
OJ0ooooo. ooo, Scrutton and Deng
(2002) OO0 Guangyuan DO OO0 OO0 OO0
Jooooooooo, NanshanophyllumO O
gooooooooooooooo. boooo
00000000, 0000 G200 Ninggiang-
Guangyuan D000 0000 Telychian OO O
gooooooobooboooooa,
Nanshanophyllum 0000000000003
0000 (Figs).

Oo00oo0oo0ooooon TelychianO O ooOnO
Ooooodoo, Nanshanophyllum O Mono-
climacis crenulata O O O O M. griestoniensis
Jooouooooooooog, Telychian OO
goddddoooooooooooooooon
000 (Scrutton and Deng, 200200 p. 116, fig.
78). 00 OO0O0OOOOOO Nanshanophyllum
000, 0000 Quannaogoushan 0000 O
Oo0ood N typicun (Yi, 1956) O N.
mirandum (Y, 1962) 00000000000 .
00O, Rong et al. (2003) O Quannaogoushan
goooooooooobooboob, oboo
Wenlock 00O O0O0OOOOOO Telychian O O
000 WenlockDOOOOOOOOOO.

0000 Gz00000000000000O0
0000000 FigeOOO. OOO0O Hill
(1981) O He and Chen (2004) OO OO OO0
000000. 0000 G2000O0o0OooOoOoon
000000 Holmophyllum, Rhizophyllum,
Amplexoides, Strombodes 0 , Llandovery O O
gooooouoobobooboooboao,
Neobrachyelasma, Pseudamplexus, Amsdenoi-



des, Nanshanophyllum , Ptychophyllum 0O O
goooooo, Llandovery DO OO QOQOGOO
goboobbooooooboooobobon
Ooooooodod (Heand Chen, 2004). OO
o000, 0000 G20000000 Nanshano-
phyllumd 00, 0000 Quannaogoushan [
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Fig.5 List of rugose corals from the
Gionyama Formation and Ningqiang-
Guangyuan depression in the north-
ern part of South China, based on
Hamada (1961), Scrutton and Deng
(2002) and this study. Circles and
squares indicate presences from the
Gionyama  Formation and the
Ningqgiang-Guangyuan  depression,
respectively. Lines indicate taxa oc-
curring in the both areas. See Fig. 4
for explanation of asterisks.
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Fig.6 Stratigraphic ranges of the rugose
coral genera from the G2 Member of
the Gionyama Formation, compiled
from Hill (1981) and He and Chen
(2004).

oooogd N. typicum O N. mirandum O O
o000, 00 Ga2000000000000
0O 0O 0O 0, Ninggiang-Guangyuan 0O 0O O
Telychian OO OO 000000 0O0OO0OOOO
godddooooooooooooooboon
00, 000 Gzoooooooooooo,
Llandovery DO OO OO0 O0OOOO. OOO
o0, 00 (@976¢) DOODOODODOOOOOD
godddddodooooooooooooo.

gboboboooooogog
goooooogo

gooooooooooooo, oooooa
00000000000 04d0 Schedohalysites
O Falsicatenipora , 00000000000
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gooobooooooooooooooooon
O, 0boboouoboooobooobobooodgn
(Hamada, 19610 Kato, 1990). OO, 0O 00O
0000004 Nipponophyllum OO0 0O O OO
oo, oo, oo, ooooooooag,
goooooooobobooooooooon
Labechiellate 00O DO0ODOO, DOODOO,
oooooooooooooo, Kato (1990)
gooooooo, ooooooooooooo
goooooooodoooooooao.
0000 G000000000000O000OO0
ooooooo0o0, Neobrachyelasma OO OO
000000000 (Ninggiang-Guangyuan
depression) 0 Llandovery OO OO, ODOOO
Jd00odooood LudlowdOODOoGQoOoOooOOd
00000 (Nikolaeva, 19600 Zheltonogova,
19650 Sytova, 1966). O O, Nanshanophyllum
000000 Llandovery OO OGO, DOOOO
00 Llandovery 00O OO O Wenlock OO0 O
oo, odoouooboooooooooooon
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J0ooooooooood (Upper Llando-
very) O, O000OD0OOOOOOOOOODO
oooooooo (Pridoh0D) OOOOOOOO
oood (Yi, 1956, 19620 Ge and Yii, 19740
He, 197800 McLean, 1975a00 Pedder, 1976). O
gooooooooon (Mckerrow and Scotese,
19900 Rong et al., 2003) O Neobrachyelasma
O Nanshanophyllum OO0 000000000
oooo (Fig7), 00oo0oooOoOoooooOO
00000, OO0OO0ODOOOO Ningglang-
Guangyuan 00O O0OGOO. OO, O0OO0OO
0000000 Neobrachyelasma OO O, OO
O000O0 Llandovery O O O 0O O O O
Ningqgiang-Guangyuan D O 00 OO, OO0
00000 LudlowdOOOOoOOooooooO
0000o0ooooooog. go, Nanshano-
phyllum 0000 0O0O0O0OOOO Ninggiang-
Guangyuan 00000000000 OOOOO
0, ddddd0ooooooooooooon
00 . 0000 Scrutton and Deng (2002) O

Silurian

Ninggiang
-Guangyuan

1 @ Pridoli
'+ O Upper Llandovery |

.......................

¢ MLudlow '
¢ Oupper Llandovery !

X\Subduct ion zone

Fig.7 Paleogeographic distribution of Neobrachyelasma and Nanshanophyllum. Base map is
modified from McKerrow and Scotese, 1990 and Rong et al., 2003. Circles indicate the lo-
cation of Nanshanophyllum bearing strata. Upper Llandovery and Pridoli occurrences
are indicated by white and black circles, respectively. Squares indicate Neobrachyelasma
bearing strata. Upper Llandovery and Ludlow occurrences are indicated by white and

black squares, respectively.
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Rong et al. (2003) O, ODOOOOOOOOO
gooooooooo, ooooooooooo
g uooo
gpoooooododoogooog.

00, Heand Chen (2004) OO O OOOO
0O0od Llandovery DO OO QOQ0oQooooo,
goodbdddddooooooooooooo
goodbdddooooooooooooooo
000doo. 0000 Ga2o0oooOoooon
goooodo, oooooooooooooo
000000000000000 Llandovery O
OO0o0ooooo0dn0 (Mclean, 1974a, b, c,
1975a,b,1985) DO OO0 oooono, Tryp-
lasma, Cystiphyllum, Holmophyllum, Rhizo-
Pseudamplexus ,

phyllum Amplexoides ,

Strombodes ,  Nanshanophyllum ,  Ptycho-
phyllum 00000000 .

0U0o00oU0Do, 0000 Gzooooooog
goooodooooo, oooooooooo
goooooodo, oooo, oooooao,
gooddodddoooooooooooooooo
oo, oo ooooouooo

gog.

g o o

0. 000o00ooooooo Ga2oooo, O
ddddlzovoooooooooooooo
0000000000odoon. ooo0 Neo-
brachyelasma, Strombodes, Ptychophyllum
gooo, ooooooooooooooo.

0. 0000 G2z0000000000000A0
U0, oo ooooooouooo
gddddooooooooooooouooo
goooooo.

0. 0000 G20000000120000000
goooooo, boboooooooboo
Ninggiang-Guangyuan 0 0O 0 O O 0O O O
Llandovery OO 0O OO00O0OO0OO0DOOOO
O000. 0000 Nanshanophyllum O
0000 Llandovery O O OO Telychian O O
gdddoooooooooooooouooboo
000, G2OOO OO Llandovery DO 0O O
gooooooo.

0. 0000 Gz0000O0O0OOoOooOO,
Neobrachyelasma O Nanshanophyllum O 0O
oo, oooooooooboobbob
gooooooooooooooooo, oo
oo, oo, oooooooooobooo
doddooooooooooooboooo.
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Explanation of Plates

Plate O

Fig.1a, b. Tryplasma sp. A. la, transverse section, 1b, longitudinal section, Loc. 1,
specimens E-10a, b, respectively, x 2.3.

Fig.2. Tryplasma sp. B. Transverse section, Loc. 1, specimen E-7, x 2.

Fig.3a, b. Tryplasma sp. C. 3a, transverse section, 3b, longitudinal section, Loc. 1, speci-
mens GT1-5-2, GT1-5-1, respectively, x 2.

Fig.4, 5. Cystiphyllum sp. 4, transverse section, Loc. 1, specimen S-4, x 2.3. 5, longitudi-
nal section, Loc. 2, specimen K-29d, x 2.3.

Fig.6, 7. Holmophyllum sp. A. 6, transverse section, Loc. 1, specimen S-1, x 1.6. 7, longi-
tudinal section, Loc. 1, specimen G1-3-1b, x 1.6.

Fig.8a, b. Holmophyllum sp. B. 8a, transverse section, 8b, longitudinal section, Loc. 1,
specimens Gy206-3a, Gy206-2b, respectively, x 1.8.

Fig.9a, b. Labechiellata regularis Sugiyama. 9a, transverse section, 9b, longitudinal
section, Loc. 1, specimens GFD 20764a, b, respectively, x 1.8.

Fig. 10. Rhizophyllum sp. A. Transverse section, Loc. 1, specimen G1-10-1a, x 1.6.

Fig. 11. Rhizophyllum sp. B. Transverse section, Loc. 1, specimen G1-9-1a, x 1.8.

Plate O

Fig.1a, b. Neobrachyelasma sp. aff. N. balchaschicum Nikolaeva. la, transverse section,
1b, longitudinal section, Loc. 2, specimens K-b53a, ¢, respectively, x 1.8.

Fig.2a, b. Pseudamplexus sp. 2a, transverse section, 2b, longitudinal section, Loc. 1,
specimens Gyl108-1a, b, respectively, x 1.8.

Fig.3. Amsdenoides sp. Transverse section, Loc. 1, specimen Gy107-1a, x 2.

Fig.4a, b. Amplexoides sp. 4a, transverse section, 4b, longitudinal section, Loc. 2, speci-
mens K-12301ba, b, respectively, x 2.

Fig.5, 6. Strombodes sp. 5, transverse section, Loc. 1, specimen Gs2-03413b, x 2. 6, longi-
tudinal section, Loc. 1, specimen G-2, x 2.

Fig.7a, b. Nanshanophyllum sp. aff. N. typicum Yii. Ta, transverse section, 7b, longitu-
dinal section, Loc. 2, specimens K-20a, b, respectively, x 2.

Fig.8, 9a, b. Nanshanophyllum sp. aff. N. mirandum Y1ii. 8, transverse section, Loc. 1,
specimen E-2a,x 2. 9a, transverse section, 9b, longitudinal section, Loc. 1, speci-
mens G1-5-1a, b, respectively, x 2.

Fig.10. Ptychophyllum sp. Transverse section, Loc. 1, specimen G2-2-1, x 1.8.
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