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Abstract Pteronisculus is a genus of extinct marine stem-actinopteran fishes, characterized by the
lachrymal contributing to the oral margin. Until recently, it has been known only from the Early
Triassic of Europe, Madagascar, and North America, and possibly from the Middle Triassic of
Spitzbergen. Here, we report the discovery of a new species of this genus, Pteronisculus nielseni
sp. nov., on the basis of 12 well-preserved specimens from the Middle Triassic (Anisian, 242–247
Ma) marine deposits in Luoping, Yunnan Province, China. The new species is the first record
of Pteronisculus in Asia, providing new evidence to support the Triassic biological exchanges
between the eastern and western Palaeotethys Ocean. Moreover, as one of the youngest members
of Pteronisculus, the new finding provides convinced evidence to support that Pteronisculus lived
through the Early Triassic and survived at least at the early stage of the Middle Triassic.
Key words Luoping Biota, Yunnan, China; Middle Triassic; Actinopterygii, Actinopteri

The Actinopterygii (ray-finned fishes) are the most diversified group of modern
vertebrates (Nelson, 2006). Their divergence from the Sacropterygii (lobe-finned fishes and
tetrapods) is dated minimally at the late Ludlow of Silurian (~423 Ma) based on evidence of
the oldest-known sacropterygians (Zhu et al., 2009; Choo et al., 2014). Early actinopterygians,
which include over two hundred genera from the Devonian to the Late Cretaceous worldwide
(Gardiner, 1993), have long been referred to the broadly inclusive and probably paraphyletic
‘Palaeoniscoidea’ or ‘Palaeonisciformes’; studies of them are significant not only for
investigating the early evolution of actinopterygians but also for interpreting the modern
biodiversity of vertebrates (see review of Sallan, 2014). However, despite over a century of
systematic work, precise information remains sketchy about the relationships of early fossil
groups with three major actinopterygian divisions, Cladistia, Chondrostei, and Neopterygii
(the latter twos are grouped in the Actinopteri) (Patterson, 1982; Gardiner and Schaeffer, 1989;
Coates, 1998, 1999; Cloutier and Arratia, 2004; Choo, 2011; Xu and Gao, 2011; Xu et al.,
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2014a).
Pteronisculus White, 1933 is a genus of extinct marine ray-finned fishes that was
traditionally classified in the Palaeoniscidae (Palaeonisciformes) but is regarded as a stemactinopteran in recent studies (Gardiner and Schaeffer, 1989; Xu and Gao, 2011; Xu et al.,
2014a; but see Coates, 1999). Ten species were referred to the genus (Stensiö, 1921, 1932;
White, 1933; Nielsen, 1942; Lehman, 1952). Among them, three renowned species based on
well-preserved specimens are the type species Pteronisculus cicatrosus from the Early Triassic
of Madagascar (White, 1933; Lehman, 1952), P. stensioi (modified from stensiöi according to
the International Code of Zoological Nomenclature 32.5.2.1) and P. magnus from the Early
Triassic of East Greenland (Nielsen, 1942). In addition, possible Pteronisculus species have
also been reported from the Early Triassic of Canada (Schaeffer and Mangus, 1976) and the
Early to Middle Triassic of Spitzbergen (Stensiö, 1921). These, however, are based on the
poorly-preserved specimens.
Here, we report the discovery of a new species of Pteronisculus on the basis of 12
specimens from the Middle Triassic Guanling Formation in Luoping Country, Yunnan
Province, China. Most dermal bones on the skull and the postcranium are well preserved in
these specimens, permitting a detailed description of its morphology. The new fish represents
the first record of Pteronisculus in Asia. The age of the fossil beds (Anisian, 242–247 Ma)
is well constrained by the conodont analysis (Zhang et al., 2008). Therefore, this species
documents one of the last known Pteronisculus. Along with this new species, other taxa known
from the fossil beds include plants, invertebrates, marine reptiles, and several other kinds of
fishes (Tintori et al., 2007, 2010; Sun et al., 2009, 2012; Wu, et al., 2009, 2011; Zhang et al.,
2010; Lin et al., 2011; Lombardo et al., 2011; López-Arbarello et al., 2011; Wen et al., 2012,
2013; Xu and Wu, 2012; Tan and Jin, 2013; Xu et al., 2014b); this taxonomically diverse fossil
assemblage has been referred to the Luoping Biota (see review of Benton et al., 2013). The
fossil beds at this locality, composed of thinly laminated micritic limestone alternating with
silty limestone, indicate a semi-enclosed intraplatform deposit environment (Hu et al., 2011).

1

Material and methods

Most studied specimens (cataloged number see below) are curated in the collection of
the Institute of Vertebrate Paleontology and Paleoanthropology (IVPP), Chinese Academy
of Sciences, Beijing, China, with two specimens in that of the Zhejiang Museum of Natural
History (ZMNH), Hangzhou, China. The specimens were prepared mechanically, and dusted
with ammonium chloride (NH4Cl) for photographing, to enhance contrast. Illustrations are
drawn manually, and then prepared with the help of Adobe Photoshop and Illustrator software
packages (CS5). The relative position of fins and scale count are expressed in a scale formula
following Westoll (1944), in which letters D, P, A, and C followed by a particular numerical
value to denote the number of scale rows between the first complete row behind the pectoral
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girdle and the insertion of the dorsal (D), pelvic (P), anal (A), and caudal (C) fins, respectively.
The letter T denotes the total number of scale rows between the pectoral girdle and the caudal
inversion.
Anatomical abbreviations an, anterior nostril; ang, angular; ao, antorbital; bf, basal
fulcra; bp, basipterygoid process on parasphenoid; br, branchiostegal rays; cl, cleithrum; clv,
clavicle; den, dentary; dhy, dermohyal; dsp, dermosphenotic; ff, fringing fulcra; fr, frontal;
it, intertemporal; ju, jugal; lac, lachrymal; les, lateral extrascapular; lgu, lateral gular; mes,
medial extrascapular; mgu, medial gular; mx, maxilla; na, nasal; op, opercle; pa, parietal; pas,
parasphenoid; pcl, postcleithrum; pio, postinfraorbital; pn, posterior nostril; pop, preopercle;
pr, principal fin ray; pt, posttemporal; qj, quadratojugal; r, rostral; rr, rudimentary fin ray; sbo,
suborbital; scl, supracleithrum; scr, sclerotic ring; sop, subopercle; st, supratemporal.

2

Systematic paleontology
			
			

Infraclass Actinopteri Cope, 1871
Genus Pteronisculus White, 1933
Pteronisculus nielseni sp. nov.
(Figs. 1–5)

Etymology The species name honors Eigil Nielsen for his great contributions to the
study of Pteronisculus from the Early Triassic of East Greenland.
Holotype IVPP V 20000. A nearly complete skeleton (Fig. 1A).
Referred specimens Eleven topotypic specimens: IVPP V 20001–20009; ZMNH
M1667–1668.
Locality and horizon Luoping, Yunnan Province; Guanling Formation, Anisian, Middle
Triassic.
Diagnosis A species of Pteronisculus differing from other species of the genus by a
combination of the following features: presence of short intertemporal not contacting nasal,
postorbital length 57% of head length, opercle 3.5 times as large as subopercle, relatively large
suspensorium angle (40º), presence of two suborbitals, 15 pairs of branchiostegal rays, absence
of middle lateral process of parietal, absence of posterior medial notch of supratemporal,
absence of antopercle, and presence of squamation formula of D36–38/ P14, A29–30, C55–56/
T60–61.
Remarks The Chinese taxon is referred to Pteronisculus because it possesses
diagnostic features of this genus (Nielsen, 1942), in particular, possession of a lachrymal
contributing to the oral margin. Pteronisculus was traditionally grouped in the family
Palaeoniscidae (Palaeonisciformes), but recent studies (Xu et al., 2014a) show that the type
genus Palaeoniscum of this family is more derived than Pteronisculus and some other stemactinopterans (e.g., Boreosomus and Kalops) in possessing a series of derived features shared
with the crown-actinopterans (e.g., presence of supraorbitals, presence of a keystone-shaped
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dermosphenotic, and absence of an intertemporal). Therefore, we remove Pteronisculus out of
the Palaeoniscidae and leave it within the stem-actinopterans with an uncertain position (see
discussions below).

Fig. 1 Pteronisculus nielseni sp. nov., holotype (IVPP V 20000)
A. photo; B. line drawing; C. reconstruction

3

Description and comparison

General morphology and size The fish has an elongate fusiform body with a
heterocercal and deeply cleft caudal fin. The holotype (Fig. 1A) has a standard length (SL) of
78 mm and a total length (TL) of 98 mm. Head length is approximately equal to body depth,
constituting 32% of SL. The largest known specimen (Fig. 5A) has an SL up to 102 mm and
a TL of 127 mm. The general body form (Fig. 1C) can be reconstructed on the basis of the
holotype (Figs. 1A, 2), IVPP V 20001 (Fig. 3), V 20002 (Fig. 5A), V 20003 (Fig. 5D) and
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ZMNH M1668 (Fig. 4).
Snout The dermal bones in the snout region include a median rostral, a pair of nasals
and antorbitals (Figs. 2–4). The premaxillae are probably lost or fused with the lachrymals (see
discussions below).

Fig. 2 Skull and pectoral girdle of Pteronisculus nielseni sp. nov., holotype (IVPP V 20000)

The rostral (=postrostral of Nielsen, 1942), well preserved in the holotype (Fig. 2),
is shield-like, twice as deep as its width. It contacts the frontals posterodorsally and the
nasals laterally. A notch for the anterior nostril is present at the anteroventral half portion of
each lateral margin of the rostral. The posterodorsal portion of the rostral is ornamented by
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transverse linear ridges. As the rostral bends anteroventrally, the transverse ornamentation
breaks down into a series of tubercles, and then it grades ventrally into longitudinal ridges.
The nasal is narrow and deep. It contacts the rostral and the frontal medially, and defines
the anterodorsal margin of the orbit. The medial and lateral margin each has a notch for the
anterior and posterior nostril, respectively. The surface is ornamented with a series of ganoid
ridges that run parallel to the long axis of the bone.
The antorbital is sub-trapezoidal. It contacts the nasal and rostral dorsally, and the anterior
portion of the lachrymal ventrally. The posterior margin of the antorbital contributes to the
anteroventral margin of the orbit. The left antorbital probably contacts its counterpart medially.
A Y-shaped tripartite junction of the infraorbital canal and ethmoid commissure is enclosed in
this bone. The surface is ornamented with a series of horizontal ganoid ridges.
Skull roof The skull roof consists of a pair of frontals, parietals, intertemporals,
supratemporals, and two pairs of extrascapulars (Figs. 2–4). All these bones are ornamented
with ganoid ridges and tubercles.
The frontal is large, two and half times as long as the parietal. The medial suture between
frontals is curved. The supraorbital sensory canal runs longitudinally through the frontal,
posteriorly enters the parietal, and contacts with the anterior pit-line in this bone. The sensory
pores at the anterior half portion are located lateral to the sensory canal and those at the
posterior half portion medial to the sensory canal.
The parietal is roughly rectangular, with three well-defined pit lines. It sutures to the
supratemporal with a slightly concave lateral margin. This condition is similar to Pteronisculus
cicatrosus, but is different from P. stensioi and P. magnus, in which the parietals have a middle
lateral process that sutures to a posterior medial notch on the supratemporal.
The intertemporal is elongate and inclined forward. It contacts the supratemporal
posteriorly, the dermosphenotic anteriorly, and the frontal dorsally. The anterior portion does
not contact the nasal, showing a condition similar to Pteronisculus magnus but different from
other Pteronisculus, in which the intertemporal is longer and anteriorly contacts the nasal
(Nielsen, 1942; Lehman, 1952).
The supratemporal is large, twice as long as the parietal. The anterior portion bears
a triangular anterodorsally-directed process that inserts between the frontal and the
intertemporal. The supratemporal canal runs longitudinally near the lateral margin of this bone
and posteriorly enters the lateral extrascapular.
The lateral and medial extrascapulars are trapezoidal. The lateral is twice as large as the
medial.
Palate The parasphenoid runs through the orbit and bears a pair of basipterygoid
processes on its posterior lateral sides (Fig. 4). The ascending processes, usually covered
by cheek bones, are not exposed. The pterygoid bones are difficult to identify because of
taphonomic compression.
Circumorbital series The circumorbital series include a lachrymal, a jugal, a
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Fig. 3 Skull and pectoral girdle of Pteronisculus nielseni sp. nov., IVPP V 20001

postinfraorbital, and a dermosphenotic (Figs. 2–4).
The lachrymal (=lacrimo-maxillary of Nielsen, 1942) is elongate and low. It sutures to
the jugal posteriorly and partly overlaps the anterodorsal margin of the maxilla. Ventrally, this
bone contributes to the oral margin and bears small conical teeth like those in the maxilla,
showing a characteristic feature of Pteronisulus (Nielsen, 1942; Lehman, 1952; Fig. 6).
The jugal is a relatively large, crescent bone that contacts the maxilla ventrally, the
lachrymal anteriorly, and the suborbital posteriorly.
The postinfraorbital is narrow and roughly rectangular, contacting the suborbitals
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Fig. 4 Skull and pectoral girdle of Pteronisculus nielseni sp. nov., ZMNH M1668

posteriorly.
The dermosphenotic is a slender and curved bone that anteriorly contacts the nasal and
forms the posterodorsal margin of the orbit.
Sclerotic bones can be observed within the orbit (Fig. 2), but their exact number cannot
be discerned because of preservation.
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Cheek bones The cheek region includes two suborbitals, a preopercle, a dermohyal, a
maxilla, and a quadratojugal (Figs. 2–4).
Both suborbitals are roughly trapezoidal, contacting the infraorbitals anteriorly, the
preopercle posteriorly, and the maxilla ventrally. The upper suborbital is slightly larger than
the lower. Both suborbitals are ornamented with slightly posteriorly inclined ganoid ridges.
Consistent with Pteronisculus nielseni, P. stensioi and P. magnus have two suborbitals (Nielsen,
1942), but P. cicatrosus have five suborbitals (Lehman, 1952).
The preopercle is deep, inclined forward, with an anteriorly expanded, triangular dorsal
limb and a narrow and deep ventral stem. It is ornamented with sub-vertical ganoid ridges.
The dermohyal is small, narrow and triangular, inserted between the preopercle and the
opercle.
The maxilla is the largest bone of the cheek region. It consists of an elongate and
low infraorbital projection and a dorsoventrally expanded cheek portion. The anterior
infraorbital projection is slightly shorter than the posterior cheek portion, consistent with other
Pteronisculus. The surface is ornamented mainly with posteriorly-inclined to sub-vertical
ridges of ganoin. Teeth are present along the entire ventral margin of the maxilla. They are
small, forwardly inclined, and sharply pointed.
The quadratojugal is small and sub-circular, located between the vertical stem of the
preopercle and the posteroventral border of the maxilla.
Operculo-gular series The opercle and subopercle are trapezoidal; the former is 3.5
times as large as the latter (Figs. 2–4). Below the subopecle, 15 branchiostegal rays are present
on each side (Fig. 4); they are elongate, lamellate bones. In comparison, 13 branchiostegal rays
are present in Pteronisculus stensioi (Nielsen, 1942) and P. cicatrosus (Lehman, 1952), and 14
in P. magnus (Nielsen, 1942).
Because all specimens are laterally compressed, the gular series is only partly exposed; it
probably includes a small median gular and a pair of large lateral gulars, as commonly in other
early actinopterans.
Lower jaw The lower jaw is wedge-shaped, with a nearly straight oral margin and a
slightly convex ventral margin (Figs. 2–4). It is 20% longer than the maxilla. In all studied
material, the posterior portion of the lower jaw is overlapped by the maxilla, making it difficult
to recognize an articular and supra-angular. The dentary is robust and long, forming the
external margin of the lower jaw with the relatively small and short angular. Dermal ornament
on the lower jaw consists of posteriorly-inclined ganoid ridges. The mandibular canal runs
largely parallel to the ventral margin of the lower jaw, as indicated by a line of large sensory
pores adjacent to its ventral margin. The medial surface is not exposed. The teeth along the
oral margin are small and sharply pointed as in those on the maxilla.
Pectoral girdle and paired fins The posttemporal is sub-circular, contacting the
extrascapulars anteriorly and the supracleithrum ventrally (Figs. 2–4). The lateral line extends
from the ventral portion of posttemporal into the deep supracleithrum, runs obliquely through
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Fig. 5 Pteronisculus nielseni sp. nov.
A–C. IVPP V 20002, A. complete specimen; B. close-up of scales in anterior flank region of trunk,
arrow indicating peg-socket articulation of scale; C. dorsal fin and adjacent scales, arrow indicating sensory
pore along dorsal lateral line; D. V 20003, caudal fin and adjacent scales,
arrow indicating sensory pore along main lateral line
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this bone, and enters the lateral line scales. The large and curved cleithrum contacts a triangular
clavicle anteriorly, with a conspicuous posteroventral notch for the pectoral fin insertion. A
single postcleithrum is present; it is small and sub-circular, contacting the supracleithrum
anterodorsally and the cleithrum posteroventrally.
The pectoral fins are large and triangular, located behind the notch of the cleithrum; each
bears 15 distally segmented fin rays (IVPP V 20004, 20006). Among them, the anteriormost is
not branched, and others are branched distally. The pelvic fins, smaller than pectoral fins, insert
below the 14th vertical scale row and each consists of 14 distally-segmented and branched fin
rays (V 20005). Fringing fulcra are present preceding the leading fin rays in both pectoral and
pelvic fins.
Median fins The dorsal fin is triangular and originates above the 36th–38th vertical scale
row. It consists of 34 segmented fin rays (Fig. 5C); among them, the anterior six to eight fin
rays are not branched, and the remaining fin rays branch distally. Two low basal fulcra and a
series of fringing fulcra are present.
The anal fin, larger than dorsal fin, originates below the 29th–30th vertical scale row. It
consists of about 40 segmented and distally-branched fin rays. A single basal fulcrum and a
series of fringing fulcra are present.
The caudal fin is deeply forked with the dorsal lobe slightly longer than the ventral lobe.
It consists of about 60 principal fin rays. All principal rays are evenly segmented and distally
branched up to three times except the ventralmost principal ray that is segmented but not
branched. There are two or three basal fulcra and seven or eight rudimentary rays in the ventral
lobe, and ten basal fulcra in the dorsal lobe. Fringing fulcra are present on both dorsal and
ventral edges of the caudal fin (Fig. 5D).
Squamation There are 60–61 vertical scale rows between the pectoral girdle and the
caudal inversion. The scales are rhombic as commonly in other early actinopterygians. In the
middle flank region, about 11 horizontal rows of scales lie above the main lateral line, and 16
below. Pores of the dorsal lateral line are present on several scales anterior to the dorsal fin (Fig.
5C). The scales are slightly deeper than long on the flank; towards dorsally and ventrally, they
gradually become lower and smaller, and those near the bases of the dorsal and anal fins are
the smallest (Fig. 5C). Peg-and-socket articulations are observed on the scales in the anterior
region of the trunk (Fig. 5B). The posterior margins of the flank scales are serrated, forming
approximately eight distinct, caudally oriented points. Ornament of scales consists of fine and
diagonally directed ridges of ganoin (Fig. 5B).

4

Phylogenetic discussion

The phylogenetic relationships of Pteronisculus within the Actinopterygii have been
explored in many phylogenetic analyses (Gardiner, 1984; Gardiner and Schaeffer, 1989;
Coates, 1999; Cloutier and Arratia, 2004; Xu and Gao, 2011; Xu et al., 2014a) and many
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characters used in those analyses are based on morphological data from endochondral skeleton
of Pteronisculus stensioi (Nielsen, 1942). Because the specimens of P. nielseni are laterally
compressed with no neural endocranium exposed, there is no attempt in the present study to
include the Chinese species in a phylogenetic analysis.
The recent studies (Xu and Gao, 2011; Xu et al., 2014a) support the placement of
Pteronisculus among the stem-actinopterans (Gardiner and Schaeffer, 1989) because this
genus possesses the synapomorphies of this clade but lacks the derived features of crownactinopterans, including presence of a temporal fossa, a parasphenoid extending across the
otic fissure, median neural spines in the caudal region, and absence of an abrupt scale row
inversion in the caudal region. Within the Actinopteri, Pteronisculus is more derived than basal
actinopterans (e.g., Mimipiscis, Moythomasia, Kentuckia, and Mesopoma) in having three
infraorbitals, two or more suborbitals, and a ventrally or anteroventrally projecting hypophysis,
but it lacks a series of derived features of Palaeoniscum shared with the crown-actinopterans,
including presence of supraorbitals, presence of a keystone-shaped dermosphenotic, and
absence of an intertemporal. Therefore, Pteronisculus is not closely related to Palaeoniscum; it
should be removed from the Palaeoniscidae to keep the monophyly of this family.
Pteronisculus nielseni possesses uniquely derived features of the genus in the snout
region and upper jaw (Nielsen, 1942; Lehman, 1952). As in other Pteronisculus, the new
species bears a lachrymal contributing to the oral margin and a maxilla with its anterior
infraorbital projection slightly shorter than the posterior cheek portion. A series of teeth
are present along the anterior ventral margin of the lachrymal. Anterior to the lachrymal,
no distinct premaxillae are observed in any of the examined specimens; this seems not to
be caused by preservation but represents the actual condition of this taxon. Nielsen (1942)
suggested a pair of small premaxillae were present in Pteronisculus stensioi, but he (1942:136)
conceded that ‘the snout region is in no case so well preserved that the presence of this bone
can be regarded as quite certain’. Gardiner and Schaeffer (1989: fig. 9) restored a pair of fused
antorbital-premaxillae in Pteronisculus magnus (but their illustration probably belongs to the
species P. stensioi, see comments in Coates, 1998). However, the antorbitals lack any teeth in
P. stensioi and P. magnus (Nielsen, 1942) and the new species described herein. Considering
the presence of teeth along the anterior ventral margin of the lachrymal, we suggest that the
premaxilla of Pteronisculus was probably fused with the lachrymal or lost.
Compared within Pteronisculus, P. nielseni displays a combination of features that
distinguishes it from other species of this genus (Fig. 6).
(1) Absence of the intertemporal/nasal contact. P. nielseni is similar to P. magnus but
different from other Pteronisculus with a short intertemporal that is not in contact with the
nasal. The condition of the intertemporal is significant in Gardiner and Schaeffer’s (1989)
discussion of actinopterygian phylogeny. In stem-actinopterygian Cheirolepis (Arratia
and Cloutier, 1996) and stem-actinopteran Mimipiscis (Gardiner, 1984; Choo, 2011), the
intertemporal is noticeably smaller than the supratemporal and does not contact the nasal.
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Fig. 6 Comparison of skull and pectoral girdle in four Pteronisculus species
A. Pteronisculus nielseni sp. nov.; B. P. cicatrosus (from Lehman, 1952); C. P. stensioi (from Nielsen, 1942);
D. P. magnus (from Nielsen, 1942). Not drawn to scale

In the stem-actinopterans that are more derived than Mimipiscis, such as Moythomasia,
Stegotrachelus, Kentuckia, Boreosomus and most Pteronisculus, the intertemporal is much
longer and anteriorly contacts the nasal (Gardiner and Schaeffer, 1989; Swartz, 2009). The
resemblance of P. nielseni and P. magnus to Cheirolepis and Mimipiscis in this character likely
represents convergent evolution because they have different phylogenetic positions among
actinopterygians (Gardiner, 1984; Gardiner and Schaeffer, 1989; Coates, 1999; Xu and Gao,
2011; Xu et al., 2014a).
(2) Short postorbital length. The postorbital length (measuring from the posterior margin
of the orbit to that of the opercular series) respectively accounts 64%, 70%, 72% of the head
length in three well-known Pteronisculus species, P. cicatrosus (Lehman, 1952), P. stensioi,
and P. magnus (Nielsen, 1942), but the ratio of postorbital/head length is 57% in P. nielseni,
representing the shortest condition of this feature in the genus.
(3) Large opercle/subopercle ratio. The opercle in P. nielseni is 3.5 times as large as the
subopercle, representing the largest condition of this feature in the genus. In comparison, the
opercle is generally twice as large as the subopercle in other Pteronisculus.
(4) Relatively large suspensorium angle. Similar to other stem-actinopterans,
Pteronisculus has an oblique suspensorium. The suspensorium angle in previously known
Pteronisculus is around 30º, but this angle is approximately 40º in P. nielseni. Because there is
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a general trend toward verticality in the evolution of actinopterygian suspensorium (Schaeffer
and Rosen, 1961), the state in the Chinese species is interpreted as derived relative to that in
other Pteronisculus.
(5) Presence of two suborbitals. Pteronisculus nielseni is similar to P. stensioi and P.
magnus in having two suborbitals (Nielsen, 1942), but P. cicatrosus and P. broughi have five
suborbitals (Lehman, 1952).
(6) Absence of an antopercle. Pteronisculus nielseni lacks any antopercles between the
dermohyal and the opercle, showing a primitive condition as in most early actinopterans. In
contrast, an antopercle is present in P. stensioi (Nielsen, 1942) and P. cicatrosus (Lehman,
1952), and two in P. magnus (Nielsen, 1942).
(7) Absence of a middle lateral process of the parietal and a posterior medial notch of the
supratemporal. P. nielseni, similar to P. cicatrosus and many other primitive actinopterygians
(e.g., Cheirolepis and Mimipiscis), has rectangular parietals with a straight lateral margin
(Arratia and Cloutier, 1996; Choo, 2011). This condition is considered primitive relative to that
of P. stensioi and P. magnus, in which the parietals have a middle lateral process that sutures to
a posterior medial notch of the supratemporal (Nielsen, 1942).

5

Ecological implication

Pteronisculus nielseni represents the first record of the genus in Asia. The new
finding extends the geological rang of the genus from the Early Triassic of East Greenland,
Madagascar, and Canada and the Early-Middle Triassic of Spitzbergen into the Middle Triassic
of South China, providing new evidence to support the biological exchanges between the
Triassic Yangtze Sea in South China (a part of eastern Palaeotethys Ocean) and the western
Palaeotethys Ocean in aforementioned places. In addition, P. nielseni represents one of the
youngest known members of this genus; it provides convincing evidence to support that
Pteronisculus lived through the Early Triassic and survived at least at the early stage of the
Middle Triassic.
Pteronisculus nielseni has a lower abundance of individuals compared with other fish taxa
in the Luoping Biota. The fossil locality, Daaozi in Luoping, has been extensively quarried in
last several years, and nearly 20000 individual macrofossils have been collected; arthropods,
fishes, and bivalves are abundant, respectively accounting for 90%, 4%, and 2% of the whole
fossil assemblage in individual number; marine reptiles and other kinds of macrofossils
account for a very small proportion (less than 1%) according to the statistics of Hu et al. (2011).
Among ray-finned fishes, neopterygians and saurichthyiforms are dominant in terms of both
diversity and abundance; P. nielseni and other non-neopterygians account for only about 1%
according to our estimation. Given the taphonomic nature and the multiple-year field collection
at the locality, the relatively small number of specimens of P. nielseni is probably not caused
by a sampling bias; instead, it may indicate a lower abundance of this species compared with
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neopterygians and saurichthyiforms in the same assemblage.
Pteronisculus nielseni probably lived in the middle to top of the water column as
indicated by the body form and fin positions (Webb, 1984). The small forwardly-inclined and
sharply-pointed teeth of the jaws suggest that the fish might feed on planktonic invertebrates
and young fishes within the same marine ecosystems (Schaeffer and Rosen, 1961). The
presence of teeth along the entire ventral margin of the maxilla indicates that the mouth could
be opened widely. The fixed maxillae and a ‘palaeonisciform’ jaw structure indicate that it was
unable to protrude the mouth and had a shallow orobranchial chamber. The deep gape and the
shallowness of the orobranchial chamber suggest that the food was obtained mainly by biting
rather than by filtering or engulfing (Schaeffer and Rosen, 1961).
Acknowledgments We thank M.-M. Chang and M. Zhu for helpful comments on an early
version of this manuscript, F.-X. Wu for discussions, M. Richter for access to comparative
fossil material in the Natural History Museum (London), and D.-S. Miao (Natural History
Museum, University of Kansas) for improvement in English language.

云南罗平中三叠世辐鳍鱼下纲干群一新种：尼尔森翼鳕
(Pteronisculus nielseni sp. nov.)
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摘要：翼鳕(Pteronisculus)是辐鳍鱼下纲干群中一个已绝灭的属，以泪骨构成口缘为典型特
征。直到最近，该属仅发现于欧洲、马达加斯加和北美的早三叠世地层；可能的中三叠世
化石记录发现于斯匹次卑尔根岛。根据最近采自云南罗平中三叠世安尼期(242~247 Ma)海
相地层中保存良好的化石标本，命名了翼鳕属一新种，尼尔森翼鳕(Pteronisculus nielseni
sp. nov.)。该种代表了翼鳕属在亚洲的首次发现，它的发现为支持三叠纪时期东、西特提斯
洋之间存在生物交流的假说提供了新证据。另外，作为翼鳕属最晚的代表种之一，尼尔森
翼鳕的发现表明翼鳕属在早三叠世末并没有灭绝，至少延续到中三叠世早期。
关键词：云南罗平生物群；中三叠世；辐鳍鱼亚纲，辐鳍鱼下纲
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