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Abstract
Gymnoichthys inopinatus was initially described by Tintori et al. in 2010, and regarded

as a basal neopterygian. According to the new material of the Middle Triassic Guanling
Formation discovered in Dawazi Village, Luoping County, Yunnan Province, China, we
redescribed G. inopinatus, and re-identified its systematic position. G. inopinatus has only one
supramaxilla and its symplectic is likely jointed with the articular, which are the identifying
characters of Halecomorphi. Morever, G. inopinatus has no scales, its vertebral centra are not
ossified, and the structure and relationship of the neural arches and neural spines, as well as
the shape of teeth and ural haemal spines in G. inopinatus are quite like that of the caturoids.
Hence, it is suggested to consider G. inopinatus as a basal form of the superfamily Caturoidea.
Previously, caturoids were only discovered in the Jurassic of Europe and North America, and
its recognized forms included Liodesmus, the only genera of the family Liodesmidae, and
Caturus and Amblysemius of the family Caturidae. Gymnoichthys inopinatus is not only the
first caturoid found in China, but also the earliest caturoid in the world, which is 40 million
years earlier than the European and North American caturoids.
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(Halecomorphi)

(caturoids)

Liodesmidae Liodesmus (Caturidae)

Caturus Amblysemius 40 Ma,

Q915.862 A 1000-3118(2013)01-0001-16

Owen 1860
(Nelson, 2006)

Caturus, Allolepidotes, Heterolepidotes, Lophiostomus, Macrepistius, Neorhombolepis,
Osteorachis, Otomitla, Sinoeugnathus, Callopterus, Paraliodesmus, Plesiofuro, Amblysemius

Liodesmus ( 1)
(

2008) Tintori (2010) (Gymnoichthys inopinatus),

1

Table 1 Taxonomic alteration of some genera of caturoids
Genus Referred to Caturoidea by Current taxonomic position

Caturus Owen, 1860 Still in Caturoidea
Furo (=Eugnathus) Owen, 1860 Considered to be the stem group of the ionosopids by Gardiner et al.(1996)
Allolepidotes Patterson, 1973 Moved out of Caturoidea by Bartram (1975)
Heterolepidotes Patterson, 1973 Considered to be close to Ionoscopus by Gardiner et al.(1996)
Lophiostomus Patterson, 1973 Moved out of Caturoidea by Bartram (1975)
Macrepistius Patterson, 1973 Considered to be the sister-group of Ophiopsis by Gardiner et al.(1996)
Neorhombolepis Patterson, 1973 Put into Ophiopsidae by Grande and Bemis (1998)
Osteorachis Patterson, 1973 Considered to be the stem group of the halecomorphs by Gardiner et al.(1996)
Otomitla Patterson, 1973 Still in Amiiformes, but the family uncertain
Sinoeugnathus Patterson, 1973 Moved out of Caturoidea by Bartram (1975)
Plesiofuro Su, 1993 Considered to be one of the perleids by Xu and Gao (2008)
Amblysemius Lambers, 1994 Still in Caturoidea
Liodesmus Grande & Bemis, 1998 Still in Caturoidea
Callopterus Lambers, 1995 Moved out of Caturoidea by Bartram (1975)
Paraliodesmus Lambers, 1995 Still in Amiiformes, but the family uncertain
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1

Class Osteichthyes Huxley, 1880
Subclass Actinopterygii Cope, 1887 (sensu Rosen et al., 1981)

Infraclass Neopterygii Regan, 1923 (sensu Rosen et al., 1981)
Division Halecostomi Regan, 1923 (sensu Patterson, 1973)

Subdivision Halecomorphi Cope, 1872 (sensu Patterson, 1973)
Order Amiiformes Hay, 1929 (sensu Grande & Bemis, 1998)

Superfamily Caturoidea Owen, 1860
Family indeterminate

Genus Gymnoichthys Tintori et al., 2010

Gymnoichthys inopinatus Tintori et al., 2010
190 mm; 1/4;

50 mm
2~3

10 2

P. 15?; V. 8; D. iv15; A. ii11; C. i20ii

Gymnoichthys inopinatus Tintori et al., 2010
( 1~4; 2)

GMPKU-P-1483,

IVPP V 16354( 1) V 17672( 2),
V 17911 V 17912,

IVPP V 16354 V 17672 177 145 mm
3 2.7

1:4, 1/4 59
(V 17911) 56 mm (V 17912, 2~3 mm),

( 2)
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1 IVPP V 16354
Fig. 1 Gymnoichthys inopinatus Tintori et al., 2010, a new specimen (IVPP V 16354) and its line drawing

2 IVPP V 17672
Fig. 2 Gymnoichthys inopinatus Tintori et al., 2010, a new specimen (IVPP V 17672)
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                              Table 2 Measurements of Gymnoichthys inopinatus (mm)

IVPP V 16354 V 17672 V 17911 V 17912

(total length) 177 145 59 56

(body length) 137 115 43 42

(head length) 44 43 19 19

(trunk length) 49 48 15 13

(tail peduncle length) 20 18 5 5

(rostrum length) 10 7 4 4

(orbit length) 12 9 5 4

(head length after orbit) 22 27 10 11

(body depth) 50 ? 11 10

(tail peduncle depth) 21 18 5 6

(pre-pelvic angle) ? 30º 30º ?

(pre-dorsal angle) 50º 60º 60º 58º

(pre-anal angle) 45º 40º 42º 35º

(pre-pelvic length) 24 ? 8 ?

(pre-dorsal length) 41 ? ? 8

(pre-anal length) 38 23 8 8

32 30 11 10

20 21 7 9

57 ? 19 ?

V 16354
4 mm, 3

( 3)
(

3)
V 16354 45º

V 17672 V 17911
V 17912

2/3 V 16354
1/3 2/3

V 17672 V 17911
V 17912 V 17911



6 51

V 16354 V 17672
1.5

V 16354 V 17672
V 17911

V 17672 V 16354

3 (IVPP V 16354)
Fig. 3 Gymnoichthys inopinatus Tintori et al., 2010, close-up of the head region of the specimen shown in  Fig. 1 

A. head in left side view; B. line drawing of A; C. head in right side view; D. line drawing of C
Abbreviations: ang. angular ant. antorbital br. branchiostegals cl. cleithrum

cor. coracoid d. dorsal side bones den. dentary dpt. dermopterotic
dsp. dermosphenotic enp. endopterygoid exc. extrascapular

fr. frontal gu. gular hy. hyomandibular io. infraorbital iop. interopercle
l. left side bones mpt. metapterygoid mx. maxilla na. nasal

op. opercle pa. parietal pal. palatine pas. parasphenoid pcl. postcleithrum
pmx. premaxilla pop. preopercle pt. posttemporal qu. quadrate

r. right side bone ro. rostral sca. scapula scl. supracleithrum smx.
supramaxilla sop. subopercle sym. symplectic v. ventral side bones
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110º V 17672
V 16354 V 17672

V 17911 V 17912

( 3)
V 16354

V 17672
V 16354

5~6

V 17672

V 16354
180º

( 3)
V 17912

( 3)

V 16354 12 V 17672
8 4

V 17672

V 16354 V 17672

V 16354 11
V 17672 8
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V 17911

3 V 17912
15

(
3)

( 3)

V 17672

V 16354
10

3~4 mm V 16354
8 mm, 18 mm;

V 17672 7 mm, 15 mm
V 17911 5 5 V 17912

( 3)
3

4

( 1)

V 16354 31 11~25 mm
V 16354 12 20 mm,
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V 16354 13

( 1)

15 V 16354

V 17672 15
4 6 15 mm

10 mm
( 1)

8 6~22 mm, 13 mm
V 16354

V 17912 V 17911

( 1)
4

15 1/3
V 16354 1/2 5/6

38 mm 11 mm
V 17911 1/4

( 1)
2 11 1/3

V 16354 1/2
7/8 35 mm 15 mm

V 16354 V
17911 V 17912

11 (urodermal),
V 16354

10 14~2 mm,
9 2~11 mm,

1 20 2
11 4

2
(epaxial fin-rays of caudal fin) 1/8

1/2 3/4 ( 4)
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2

Tintori
5

Probalecites porroi, Marcopoloichthys 
ani, Semionotus indet., Paralepidotus 
ornatus Turbomesodon praeclarus,

(Tintori et al., 2010: pl.1)

Caturus furcatus (MCZ10457,
Agassiz, 1843)

Stemmatodus rhombus
Caturus furcatus

( 5),
5

Fig.5 Comparison of neutral archs and neural spines 
among some neopterygians

A. Gymnoichthys inopinatus; B. Caturus furcatus;
C. Stemmatodus rhombus

4 (IVPP V 16354)
Fig. 4 Gymnoichthys inopinatus

photo and line drawing, in left side view
Abbreviations: epx. epaxial fin-rays fub. basal fulcra fufr. fringing fulcra

hyp. hypural pfr. principal fin-ray rfr. rudimentary fin-rays ud. urodermal
uns. ural neural spine
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Grande Bemis 1998 (69 Grande and Bemis,
1998:572~587),

Stemmatodus rhombus Plesioperleidus yangtzensis
WIN-PAUP4.0b10 33225

121, 65, 89( 6; 1, 2)

6 ( 50% )
Fig.6 Phylogeny of halecomorphs, with the addition of Gymnoichthys inopinatus Tintori et al., 2010

* the present species
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WIN-PAUP4.0b10 50%

Tintori
GMPKU-P-1483 GMPLU-P-1687

V 17672

( 7
)

Grande and Bemis (1998) 5 1)
20°~30°; 2) 3) 22

4) 5)

(1) 10 20
Amblysemius pachyurus 21

4 1,
6 1; Amblysemius pachyurus 7 1

10 1,

(2) 5°,
30° Grande

Bemis (1998) Amblysemius, (maxillary
notch) Amiinae Solnhofenamia

Amblysemius
3

10%
1/5~1/4, ( 8)

( V 17911
),



1 13:

7
Fig. 7 Jaw joints of Gymnoichthys inopinatus Tintori et al., 2010

A. IVPP V 16354; B. V 17672; for abbreviations see Fig. 3

8 (IVPP V 17911 V 17912)
Fig. 8 Gymnoichthys inopinatus Tintori et al., 2010, head region of two juvenile specimens

A. IVPP V 17911, B. line drawing of A; C. V 17912, D. line drawing of C; for abbreviations see Fig. 3
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4
2~4

(Jin, 2006)
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Appendix 1 Nodal characters with the states of Halecomorphi (Modified from Grande and Bemis, 1998: App. A, B)

Data set with 69 characters for 47 taxa
11111111112 2222222223 3333333334 4444444445 5555555556 666666666

1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 123456789
Gymnoichthys inopinatus 0?0?0?00?? 000000?101 1000??0000 100010?000 0030000000 ??001100?? 101010111
Amiopsis prisca 1?1100?000 00?000??01 ???0??0000 0?0??00?00 0??0111?0? ??000???00 11??0001?
Amiopsis lepidota 1?11000000 0000000001 0010000000 0000000000 0000111000 ??00011000 110000011
Amiopsis woodwardi 1?1100?000 0000000101 ?010000000 0000000000 00?0111000 ?100011000 110000011
Amiopsis damoni 1?11000000 0000000101 ?010000000 0000000000 0000111000 ??00011000 11?000011
Amiopsis dolloi 1?110?0000 000000??01 001?000000 0000000000 0000111000 ??00011000 11?000011
Solnhofenamia elongata 1112100000 0000000101 0010000000 00?0010000 0021111000 ?100011000 110000011
Calamopleurus cylindricus 1112111100 0000000012 1121111000 0000000000 0000111000 1100001000 110100011
Calamopleurus mawsoni 1?12????00 ??0?0???1? ??2????00? 0??0?????? ????111??? ????0????? ????0?0??
Pachyamia latimaxillaris 1112??1100 00?010?0?2 111?0?0111 1111111111 10?????000 ?100011000 11?00?011
Pachyamia mexicana 1112?11100 0000100012 1110000111 1111111111 01?1111000 ??00011000 11?000011
Vidalamia catalunica 1?12??1100 0000000012 1110000111 1111110?00 0000111000 1?00011000 110000011
Cyclurus oligocenicus 1??2??1111 111121?101 0?1?00000? 000?000000 00?0111000 ??0?0110?0 ?1?00101?
Cyclurus macrocephalus 1?12??1111 111121?101 0010?00000 0000000000 0000111000 ??0001100? ?1?001011
Cyclurus ignotus 11122?1111 1111211101 0010000000 0000000000 0000111000 ??00011000 110001011
Cyclurus valenciennesi 11122??111 111121??01 0010000000 0?000?00?0 0??0111000 ??0?0???00 ?1?001011
Cyclurus fragosus 11122?1111 1111?11101 0010000000 000000000? 0000111000 1?00011000 110001011
Cyclurus efremovi 11?22?1111 1111211101 0010000000 0000000000 0000111000 ?100011000 110001011
Cyclurus gurleyi 11?22?1111 1111211101 0010000000 0000000000 0000111000 1100011010 110001011
Cyclurus kehreri 1112211111 1111211101 0010000000 0000000000 0000111000 1100011000 110001011
Amia pattersoni 11122?1111 1111200001 0010?00000 0000000001 0000111000 1100011000 110001011
“Amia” hesperia 11122?1111 1111200001 0010?00000 0000000000 0?0?1??000 ??0??11??0 110001011
Amia scutata 1?122?1111 1111300001 0010000000 0000000001 0000111000 1100011000 110001011
Amia calva 11?2211111 1111300001 0010000000 0000000001 0000111000 1100011000 110001011
Maliamia gigas ?????????? ?????????? ????11???? ?????????? ?????????? ?????????? ??????????
Melvius thomasi ???2???1?0 ?????0?0?? 10???????1 ??1??????? 0??????0?? ??0??????0 ?1?0??????
Melvius chauliodous ???2???1?0 ?????0?0?? 10???????? ????1????? 0??????0?0 ??0??????0 ?1????????
Nipponamia satoi 1??2????00 ????????0? ???0?????? ?????????0 ?0??11?0?? ??0?????0? ????0?01?
Pseudamiatus heintzi 1?12???1?1 ???????0?1 0???????0? 0?000000?? ??0?1??000 ??0??1?0?0 ?1????011
Sinamia zdanskyi 000?00?000 000?00??01 0110??00?0 0000000000 00001??111 1100011000 110000011
Ikechaoamia orientalis 0?000?0000 0?0?00??01 001???0000 0?00?00000 0?00111111 ??00011000 11??0001?
Ikechaoamia meridionalis 0?000??000 000?00??01 0?1?0?0000 0000000000 0?00111111 ??00011000 110?00011
Caturus furcatus 000?000000 0000000101 1000?10000 0000000000 0030000000 1111111000 110010111
Amblysemius pachyurus 0?0?0?0000 0000000101 100000000? 0000000000 0000000000 ??11111000 100?10111
Liodesmus gracilis 0?0?0?0000 ?00000?101 10000?0000 0000000000 00?0001000 ??11011000 110010111
Liodesmus sprattiformis 0?0?0?0000 ?00000?101 100???0000 0000000000 00?0001000 ??11011000 ?10010111
Ionoscopus cyprinoides 0100000000 00000000?1 0000010000 0000?00000 0000000000 0000011000 111000011
Ophiopsis procera 10?21?0000 00000???01 00000?0?00 0?00000000 0?1000?00? ??00011111 ?11000011
Macrepistius arenatus 1002??01?0 ?0??1????1 000?0?0??? ?000?00000 00100??00? 0000?1?111 1?1?00011
Oshunia brevis 0000?00000 0?0?0000?1 000?000000 0000?00000 0?1?000000 0000011011 111000011
Watsonulus eugnathoides 000?000000 0000000103 00000000?0 0000000000 000000?000 0000000000 110000011
Eurycormus speciosus 000?0?0000 00000?0000 000???000? 0000?00000 ?000000000 ??00000000 000000012
Pholidophorus bechei 000??00000 00?00?0100 0?0???00?? 0000000000 0000000000 0000000000 000000112
Pholidophorus macrocephalus 000?000000 00?00???00 0000?0000? 0000000000 0000000000 0000000000 000010112
Atractosteus spatula 0100000101 00010000?0 101001000? 0?00100000 0?00010011 ??000000?0 000?00000
Stemmatodus rhombus 0?1?011000 110111?103 0021?11000 1?000000?0 ???0110011 100011??11 001?0?000
Plesioperleidus yangtzensis 0????001?? 00?0?????3 1??1?????0 ??0010?0?? ??2?10?000 ?000?0?000 001??1?00

Note: 0 = plesiomorphic state; 1,2,3 = apomorphic state; ? = unavailable characters or logical impossibility.
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Appendix 2 List of nodal character states
Node1 Plesioperleidus yangtzensis: 20(3), 43(2) Node7 Watsonulus eugnathoides: 20(3)

Node2 Atractosteus spatula: 20(0), 26(1) Node7 Node8: 20(1), 56(1), 57(1)

Node3 Stemmatodus rhombus: 20(3), 23(2) Node8 Node9: 18(0), 63(1)

Node3 Node4: 68(1), 69(1) Node8 Node10: 47(1), 51(1), 52(2)

Node4 Eurycormus speciosus: 67(0) Node10 Node11: 21(1), 65(1), 67(1)

Node4 Node5: 18(1) Node10 Node12: 23(1), 45(1), 46(1)

Node5 Node6: 69(2) Node11 Gymnoichthys inopinatus: 31(1), 35(1),

Node5 Node7: 61(1), 62(1), 69(1) 43(3), 63(1)

Node11 Node13: 53(1), 54(1)
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