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Abstract. A new taxon belonging to Neopterygians is described,
based on very nicely preserved specimens from the rich vertebrate
levels recently discovered in Luoping County, Yunnan Province, South
China. This new assemblage dates to Pelsonian (Anisian, Middle Trias-
sic), about the same age of the Panxian Fauna from the nearby Guizhou
Province. The Luoping Fauna, yielding this new taxon, is turning out
to be one of the most important fish faunas of the whole Middle
Triassic and the oldest evidence of the fish radiation of this time span.
This new genus of basal neopterygian shows unique derived characters,
especially for the almost naked body, with a single row of urodermals
covering the body lobe in the tail and a row of very small and thin
scales bearing the lateral line canal along the flank. Also in the axial
skeleton the new taxon shows peculiar characters such as the neural
spines perfectly aligned to each paired neural arches and abdominal ribs
well developed. Concerning skull bones, no suborbitals have been de-
tected.

Riassunto. Viene descritto un nuovo taxon appartenente ai
Neopterygii basali rinvenuto in un livello fossilifero a vertebrati della
Provincia dello Yunnan (Cina Meridionale), recentemente scoperto. I
giacimento fossilifero € situato nei pressi del villaggio di Dawazi, Luo-
ping County, ed ha un’etd pelsonica (Anisico medio, Triassico Medio)
venendo a costituire al momento la principale e piti antica fauna a pesci
del Triassico Medio stesso. Il nuovo genere e nuova specie presenta
caratteri peculiari in quanto privo di copertura di scaglie ganoidi, ad
eccezione di un fila di urodermali che ricoprono il lobo assiale dorsale
della coda e di piccole scaglie prive di ganoina lungo la linea laterale.
L’endoscheletro assiale presenta pure una struttura peculiare nei rappor-
ti tra gli archi neurali pari e le spine neurali mediane: questi elementi,
presenti fino al termine della pinna dorsale, si presentano infatti perfet-
tamente allineati. Questo nuovo taxon dimostra come la radiazione
medio-triassica sia stata da un lato molto importante e dall’altro pit
antica rispetto a quanto finora supposto sulla base delle faune della
Tetide occidentale e del Monte San Giorgio in particolare.

Introduction

The recent discovery of a new vertebrate assem-
blage in the Upper Member of the Guanling Formation
(Pelsonian, Middle Anisian, Middle Triassic), exposed
around the Dawazi village (Luoping County, Yunnan
Province, South China), proved to be one of the most
important finds in the last decades for marine fishes of
that age (Fig. 1). The preliminary field investigation
suggests that it could yield more than 25 taxa of Acti-
nopterygians and Crossopterygians, most of them re-
presented by very well-preserved specimens. Among
others, Saurichthys is known with at least 8 species
(Wu et al. 2009) and it is found also in mass mortality
surfaces, while Sangiorgioichthys (Archaeosemionotus in
Sun et al. 2009), seems to be by far the most common
fish, found in very crowded mass mortality surfaces too
(Lépez-Arbarello, submitted; Sun et al. 2009). The ver-
tebrate level is subdivided in a lower part (LVH, Lower
Vertebrate Horizon, 2 m thick), and in an upper part
(UVH, Upper Vertebrate Horizon, 10 m thick): the
lithology is quite different throughout the UVH and
the much thinner LVH, meaning that paleoenvironment
varied during the depositional interval. Very prelimin-
ary field works during the summer 2008 pointed to the
presence of Sangiorgioichthys and Placoplenrus in all the
beds of the LVH, while other taxa have been recorded
only in one or few beds. The fossil assemblages are
made also of marine reptiles, different arthropod groups
(isopods, decapods, horse-shoe crabs, mysidiaceans,
etc.), molluscs (mainly gastropods, concentrated in a
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few beds) and terrestrial plants. A few beds in the LVH
are also rich in large bioturbations. Although we know
that many fish specimens are from the UVH, no de-
tailed work by the PKU team has been done so far in
this part.

Following the traditional Chinese way of naming
the fossil fauna from the nearby major locality, this
vertebrate fauna was considered as ‘the Luoping Fauna’
(Tintori et al. 2008; Sun et al. 2009) of Pelsonian age
(middle Anisian, Middle Triassic), based on the presence
of the conodont Nicoraella kockeli from the fossil-bear-
ing layers. This new fish-assemblage should be consid-
ered of about the same age of the Panxian Fauna (Mo-
tani et al. 2008; Jiang et al. 2009). However, it is clear
that there are some interesting differences regarding the
fish taxa yielded by the two faunas, even if we must
keep in mind the very different preservation quality
from the two sites, with the Panxian Fauna being quite
poor in both number of specimens and quality of pre-
servation. The Luoping Fauna seems to be much richer
in taxa, such as for Saurichthys species (Wu et al. 2009)
and other new taxa under study, while, on the other
hand, Colobodus, common in Panxian (Sun et al.
2008) seems to be absent.

Among Luoping Fauna highly diverse fossil
fishes, we describe herein a new taxon, an almost totally
naked actinopterygian showing very peculiar features in
its postcranial skeleton (Fig. 2). Middle Triassic fishes
with a naked body are very rare, as both paleoptery-
gians and basal neopterygians are usually totally cov-
ered by more or less heavy ganoid scales. However,
Saurichthys and Birgeria, large or very large predators
with a highly reduced scale covering, present in most
Triassic sites all over the world, were among the most
successful Triassic fishes. Scaleless basal neopterygians
were on the other hand very small, such as Probalecites

(Tintori 1990) and Marcopoloichthys (Tintori et al. 2008)
and so far only the latter genus shows a wide stratigra-
phical and geographical range. Then, the new taxon here
described can be considered as the largest naked basal
neopterygian so far known in the Triassic deposits. Lack
of information regarding the postcranial skeleton for
most of the paleopterygians and basal neopterygians
makes the characters discovered in the vertebral column
elements or in the fins endoskeleton not easy to be
interpreted and compared as we do not know the actual
inner anatomy of most taxa.

Institutional Abbreviations: GMPKU, Geological Museum of
Peking University, Beijing, China.

Abbreviations: afr, anal fin radials; ang, angular; ant, antorbi-
tal; br, branchiostegal rays; cl, cleithrum; dcs, dorsal caudal scute; dfr,
dorsal fin radials; dpt, dermopterotic; dsph, dermosphenotic; ect,
ectopterygoid; end, endopterygoid; exsc, extrascapular; fr, frontal; gu,
gular; ha, haemal arches; hal, first haemal arch; hs, haemal spines; hyl,
first hypural; hym, hyomandibular; ifo, infraorbitals; iop, interopercu-
lum; 1dfr, last dorsal fin radial; 11, left lower jaw; llls, last lateral line
scale; lls, lateral line scales; mx, maxilla; na, nasal; ns, neural spines; op,
operculum; pa, parietal; pcl, postcleithrum; pmx, premaxilla; pna,
paired neural arches; pop, preoperculum; psph, parasphenoid; pt, post-
temporal; q, quadrate; qj, quadratojugal; 1, ribs; rlj, right lower jaw; ro,
rostral; scl, supracleithrum; smx, supramaxilla; sop, suboperculum; ud,
urodermals.

Paleontological Descriptions

Class Osteichthyes Huxley, 1880
Subclass Actinopterygii Cope, 1887

Infraclass Neopterygii Regan, 1923
(sensu Patterson 1973)

Genus Gymnoichthys gen. n.
Type species: Gymnoichthys inopinatus sp. n., by monotipy.
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Fig. 2

Etymology: From the old Greek “gymnos”, naked, and
“ichthys”, fish.

Diagnosis: as for the type and so far only known species.

Gymnoichthys inopinatus gen. n. sp. n.
Figs 1-6; P1. 1

Etymology: From Latin word inopinatus, unexpected, unre-
hearsed, as the new taxon is devoid of the ganoid scale-covering, unu-
sual in that time for the neopterygian fishes.

Type locality: Near the village of Dawazi, Luoping County,
Yunnan Province, South China).

Holotype: Specimen GMPKU-P-1483, an almost complete spe-
cimen lacking only the tip of the snout, probably from the UVH.

- Gymnoichthys inopinatus gen. n. sp. n. A) The holotype, specimen GMPKU-P-1483, scale bar: 20 mm; B) specimen GMPKU-P-1687
(horizontally reversed); scale bar: 10 mm.

Paratypes: Specimens GMPKU-P-1484-1485-1686-1687-1688
(specimens only partly prepared).

Other material: Specimen GMPKU-P-1683-1689, unprepared
specimens.

Age and stratigraphic distribution: From the Pelsonian con-
odont Nicorella kockeli zone (middle Anisian, Triassic); Vertebrate Le-
vel of the Upper Member of Guanling Formation, mainly from UVH.

Geographic distribution: So far know only around the village
of Dawazi (Luoping County, Yunnan Province, Southern China).

Diagnosis: Medium size, almost naked basal neopterygians
with a high fusiform body. Postero-ventral infraorbital much larger
than the others; no suborbitals. Ventral surface of parasphenoid and
median surface of palatal bones totally covered by small teeth. Skull
dermal bones with a ridged external surface, but with scarce ganoine
covering. Vertebral column with no ossified or calcified centra. Auto-
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- Gymnoichthys inopinatus gen. n. sp. n. A) Skull of the
holotype GMPKU-P-1483; scale bar: 10 mm; B) snout
of specimen GMPKU-P-1484; scale bar: 5 mm; C) skull
of specimen GMPKU-P-1688; scale bar: 5 mm.

geneous neural spines showing an enlarged leaf-like proximal end ar-
ticulated to the corresponding enlarged distal area of paired neural
arches. Short neural arches fused to the neural spines beginning from
the end of the dorsal fin. Ossified ribs present, followed by haemal
arches with a median spine at level of the insertion of the anal fin.
Squamation constituted only by very small scales, arranged in a dis-
continuous row along the lateral line and in a single urodermal row on
the dorsal body lobe of the hemiheteroceral tail. Last radial in both
dorsal and anal fins supporting the last two or three lepidotrichia.
Median fins with very small scutes, several basal fulcra, very few and
thin fringing fulcra. Size up to at least 105 mm (S.L.); about 44 vertebral
segments comprising the ural ones. All fins large and made by rather
elongate lepidotrichia. Pectoral and pelvic fins made respectively by 13
and 8 lepidotrichia, dorsal and anal fin by 19 and 14 lepidotrichia.
Caudal fin with 10 dorsal caudal fulcra, 3 dorsal unbranched, 17 seg-
mented and branched, 3 ventral unbranched (at least two of them bear-
ing few tiny fringing fulcra), 2-3 ventral caudal fulcra and 1-2 ventral
scute. Dorsal body lobe with a single row of 12-13 urodermals. Clei-
thrum and postcleithrum ornamented by very low ridges with a den-
dritic pattern posteriorly directed.

Description. The description is mainly based on
the holotype and on paratypes: although the skull is
well preserved in all these specimens (Fig. 3), most of
the information are yielded by the holotype and
GMPKU-P-1484-1688. The size of the specimens varies
from about 70 to 110 mm in s.l. (90 to 135 mm in total
length). The body is quite short, in the adult stage, the
maximum depth of the body (measured at the origin of
the dorsal fin) varying from about 20% (GMPKU-P-
1485, s.l. of 71 mm) to 30% (GMPKU-P-1484, s.l. of 80
mm) and to 36% (the holotype, s.l. of 105 mm) of the
s.l. itself.

Skull (Figs 3-4). The snout is not preserved in the
holotype while in the specimen GMPKU-P-1688 is well
visible, even if the delicacy of the bones and their crush-
ing makes difficult to detect the relative positions of
elements or some of their details. The elements making
the snout region consist of narrow tube-like bones bear-
ing sensory canal: a wide median area lacks dermal bone
covering. The antorbitals are L-shaped, with dorsal and
medial regions of nearly equal length. They probably
contacted the first infraorbital with the vertical poster-
ior region and the rostral and ventral part of the nasals
with the horizontal one. The nasals are slender and
elongated dorso-ventrally: pores of the sensory canal
are not detectable. The rostral is also tube-like, a rather
short curved element included between the antorbitals.
The frontals are broad, made by an almost rectangular
anterior region, with a lateral constriction correspond-
ing to the dorsal orbital margin, and a more expanded
posterior one. The anterior margin shows two lateral
short projections and a wide median tip, while the pos-
terior border, contacting the parietals, is rounded and
strongly irregular, with a well developed prong at about
the middle of its depth. The interfrontal suture is only
slightly wavy. The supratemporal sensory canal entered
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Fig. 4

- Gymnoichthys inopinatus gen. n. sp. n. A) Camera lucida drawing of the holotype head, specimen GMPKU-P-1483; scale bar: 10

mm; B) camera lucida drawing of the skull of specimen GMPKU-P-1688; scale bar: 5 mm.

the frontal in the antero-lateral corner of the element, in
correspondence to the short lateral projection, and ran
along the lateral border, at the level of the orbit. In the
posterior region of the frontal the sensory canal moves
towards the median region, but its precise course is not
detectable, owing to the irregular surface of the bone; in
this region, at about 2/3 of its length, the frontals show
ridges and numerous openings radiating from the med-
ian part of the bone. The sensory canal enters the par-
ietal in correspondence to the posterior projection.
The parietals are small and rectangular, elongated
dorso-ventrally; the sutures between the two elements
and with extrascapulars are wavy, while the contact
with frontals and dermopterotics is very irregular. The
sensory canal coming from the frontal ran on the lateral
region of the bone and stopped before the posterior
margin of the element; the single pores are not detect-
able. Also in the parietals, crests of ganoine tend to be
arranged in the same radiating pattern as they are in
frontals. Dermopterotics are rectangular, longer than
deep, with an irregular outline. Each element is sur-
rounded by extrascapular, parietal, frontal and dermo-
sphenotic; ventrally, contacts are not clear, but they
probably reached the dorsal end of preopercular. Sen-
sory canal ran along the ventral border of the bone, but
the irregular surface disguises the real course of the
pores. Two deep triangular extrascapulars are enclosed
between posttemporal posteriorly and parietal and der-
mopterotic anteriorly and they probably met medially.
The anterior border is slightly thickened and smooth

while the rest of the surface of the bones shows the
irregular ornamentation seen on the other dermal ele-
ments of the skull.

The anteriormost elements of the infraorbital ser-
ies are not well detectable. Ventral to the orbit at least
two bones are recognizable: the anterior one is elongate
antero-posteriorly and slender, the following small and
irregular in shape. At the postero-ventral corner of the
orbit a large sub-trapezoidal element is placed, followed
dorsally by the last one/two elements of the series, small
and squarish. Still, the arrangement of the pores of the
infraorbital sensory canal is not detectable, being the
series made of thin bones, irregularly ornamented. A
small dermosphenotic, with an irregular outline, is
placed in front of the dermopterotic, and contacts it
along its posterior border. The antorbitals are well de-
tectable in specimen GMPKU-P-1688; these are two L-
shaped tube-like bones, with a vertical posterior branch
probably contacting the first infraorbital and the hori-
zontal region, lying over premaxilla, reaching the rostral
bone. No suborbital and supraorbital bones have been
detected in the available prepared specimens: as all the
other bones seem to be in anatomical connection, it is
probable that those elements were not present. The pre-
operculum is narrow and crescentic, with a ventral re-
gion only slightly wider than the dorsal one. The ante-
rior border of the element is thickened and smooth, in
correspondence to the passage of the preopercular sen-
sory canal. The remaining part of the bone is ornamen-
ted with short anastomosed ridges of ganoine.
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The opercular region is broad and kidney-shaped,
with operculum about three times deeper than suboper-
culum. The operculum is subrectangular, with a depth
equaling one and a half times its width. The rounded
dorsal border is narrower than the ventral one, contact-
ing the suboperculum with a ligthly concave suture. The
suboperculum is much longer than deep, with a ratio of
about 3:1. Dorsal and ventral margins are curved and
there is a well-developed antero-dorsal process abutting
the antero-ventral margin of the operculum. The inter-
operculum is small and triangular. The ornamentation
of opercular region is made by short, anastomosed
ridges of ganoine except for the antero-dorsal margins,
showing a smooth surface; ridges are dorso-ventrally
arranged on the operculum, and antero-posteriorly on
the suboperculum.

The maxilla is elongate and narrow, ending with a
short articular process bending upward. The general
shape is subtriangular and the posterior edge is gently
wavy. The straight oral margin bears spaced conical
teeth with short acrodin cups all along its length, but
the very posterior region. The supramaxilla is narrow
and long, covering about 2/3 of the dorsal margin of
maxilla. The whole shape of premaxilla is not detect-
able, being partly covered by antorbitals; it is well visi-
ble its oral margin, bearing up to six robust teeth, stron-
ger than those borne by maxilla. The lower jaw consists
at least of strong angular and dentary. The oral margin is
straight in the anterior region of the element and it bears
conical teeth, larger than those of maxilla. The depth of
lower jaw increases significantly at about 1/3 of its
length proceeding posteriorly, with teeth becoming
smaller. The coronoid process seems to be quite large,
even if its actual size is unknown: the articulating facet
is rather low on the posterior margin. The dorsal border
of lower jaw, both in its anterior and poterior region, is
thick and smooth; the ventral margin is characterized by
thin ganoine ridges underlining the path of the sensory
canal, detectable by large openings all along the length
of the bone.

The quadratojugal is a rather long element: its
proximal region is very powerful and abuts the head
of the quadrate, but it is not possible to verify the con-
dition of jaw joint. The hyomandibular is always well
exposed: this fact supports the lack of the suborbitals.
The ventral region is almost vertical and it is narrower
than the dorsal region. This latter is gently tilted for-
wards and it is almost flat apart from the thickened
edges. No other anatomical details are visible.

About ten branchiostegal rays are counted: the
anteriormost elements are leaf-like, with a low medial
keel and a well developed articular process. The poster-
ior edge of each bone covers the anterior of the previous
ray. Proceeding posteriorly the elements lenghten, with
the last one becoming as long as the ventral margin of

subopercular. At the level of the fifth ray there is the
reverse of the direction of the covering with the anterior
edge of each ray abutting the posterior margin of the
following one. The surface of the branchiostegal rays is
smooth.

A large oval median gular is present and it ex-
pands almost to the symphysis of the lower jaw.

The palatal bones are almost totally covered by
teeth that seem to be arranged in rows. The largest teeth
are present in the anterior region: even if it is impossible
to detect the single bones, it is possible that this patch of
large teeth was borne by palatine/vomer bones. A very
large parasphenoid covers the median region of the
mouth roof: it is made of a large rectangular region,
lying in front of the processes: here the ventral surface
is flat, while the dorsal surface is more complex show-
ing an elevated anterior region, narrowing backward to
the base of the processes. Low lateral wings contribu-
ted to maintain the rectangular outline in dorso-ventral
view. The ascending process is not very long and is not
possible to surely detect any foramen in the central
region. The posterior region is quite elongate, possibly
about one half of the anterior one (specimen GMPKU-
P-1684). Its ventral surface is totally covered by teeth
as it is well visible on paratype GMPKU-P-1686: the
largest teeth are located on the anterior region of the
element.

The posttemporals are large and triangular with a
rounded posterior margin, and they probably met in the
midline. These elements have the external surface orna-
mented by short crests of ganoine dorso-ventrally
aligned. The sensory canal ran on the ventral region of
the elements and its course is underlined by the pre-
sence of a series of pores irregularly arranged. The large
supracleithrum contacting the posttemporal ventrally,
and partly covered by the operculum, is elongated dor-
so-ventrally and shows a rounded posterior border. Its
surface is smooth. The well-developed cleithrum is cres-
cent shaped; its surface is characterized by low ganoine
ridges showing a thinly denticulate posterior edges, ar-
ranged in longitudinal rows. This complex digitate/den-
dritic pattern of ornamentation is present on the antero-
ventral region of the element and also on the single
postcleithral scale, a rectangular element placed imme-
diately behind the supracleithrum.

Vertebral column. Apart from the first vertebral
segments, hidden by the pectoral girdle, and the last
ones, covered by the urodermals, all the vertebral col-
umn is well exposed (Figs 2, 5, 6; PL. 1).

All along the column there are no traces of centra
or chordacentra. The anterior abdominal region shows
the most peculiar characters, especially dorsally to the
notochord (Fig. 5). Here, there is a sequence of 23
paired neural arches (14 of them in front of the dorsal
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Fig. 5

- Gymnoichthys inopinatus gen. n. sp. n., A-C, specimen GMPKU-P-1483, the holotype. A) Median region of the body, scale bar: 10

mm; B) camera lucida drawing of the median region of the body, scale bar: 10 mm; C) detail showing the transition between paired
neural arches sutured to the median neural spine and single neural element (arch fused with the spine), scale bar: 5 mm. Note that the
first two fused elements are in lateral view, so that the right side of the arch is flattened and broken at the top; the following ones are
in front view; D) specimen GMPKU-P-1485, same as in C, but the first fused element in front view, scale bar: 5 mm.

fin), each showing an enlarged distal part perfectly
lined, but not fused, with the proximal ends of the cor-
responding neural spines. Actually, there is always an
indented suture between these elements and this is also
visible for both side of the pair when they are not per-
fectly overlapped (Fig. 5C). Thus, we can confidently
affirm that there are independent paired neural arches
throughout the anterior region.

The long neural spines are peculiarly shaped, with
remarkably expanded leaf-like proximal ends; they in-
crease their length up to the beginning of the dorsal fin,
then decrease very gently till the first fused neural spine
just at the end of the fin. In both the holotype and
specimen GMPKU-P-1687, a single pair of neural arch
bears two neural spines. From the end of the dorsal fin,
the neural elements are made of short arch (about half
the length of the anterior ones) and elongate median
spine: the shift from one region to the other is very

sharp, no transitional element being present (Fig. 5C-
D). Possibly 21 neural segments made the caudal region,
the first 6 till with sutured neural spine. The dorsal
elements seem to loose the one to one relationship to
the haemal ones already in tre preural region (specimens
GMPKU-P-1485). When well visible (specimens
GMPKU-P-1483 (holotype) and -1485) the last four
elements are differentiated, as the neural arches become
possibly paired and sutured to the neural spine (epural
Auct.), in one (specimens GMPKU-P-1485) or two (ho-
lotype) elements then disappearing in the very last
three-two where only the long median spines remain.
The first two modified neural elements can be consid-
ered as preural, corresponding to the last four preural
haemal elements and the last two epurals make all the
neural ural region being very elongate. The distal part of
these last elements is covered by the dorsal scute and the
lateral region of the basal fulcra.
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Fig. 6

Ventral to the notochord there are 16 elongate
couple of ribs. Beginning from the single element just
in front of the first radial of the anal fin, there are 20
arches yielding median haemal spines, 8 of which are
enlarged to give support to the ventral lepidotrichia of
the caudal fin. At least 6-7 hypurals follow these mod-
ified preural haemal arches. The last scale of the lateral
line lies at the postero-dorsal corner of the first hypural
in the holotype. However it is very difficult to state if
the lateral line is dorsal or ventral to the first hypural
itself even if in GMPKU-P-1485 the last visible scale is
just in front of the proximal tip of the first hypural.

Scale covering (Figs 2, 5, 6). This fish can be con-
sidered naked apart from 12-13 urodermals on the dor-
sal body lobe, arranged in a single row. Furthermore, a
series of very small, thin lateral line scales is present:
these scales are isolated from each other and do not
form a continuous line.

Fins. All the fins are made of quite elongate lepi-
dotrichia: they are always well spaced and stout as
branching took place only distally.

The lepidotrichia of the pectoral fins are elon-
gated, reaching about 20% of the S.L. Each fin is made
of 2 basal fulcra and 13 lepidotrichia; the longest ray is
the fourth, the anteriormost three being short and un-
branched. The proximal segment of each lepidotrichium
is very long and the following segments are always
longer than wide. All the longer lepidotrichia branched
only once. The pelvic fins are somewhat smaller, and
they are made of four basal fulcra and eight lepidotri-
chia: only the first is unbranched, while the others
branch only once. The length of the longest ray is about
16% of the S.L. The pelvic plates are made of an elon-

- Gymnoichthys inopinatus gen. n. sp. n., specimen GMPKU-P-1483, the holotype. A) Dorsal fin, scale bar: 10 mm; B) caudal fin, scale
bar: 10 mm.

gate anterior (proximal) region and a large fan-shaped
posterior (distal) one.

The dorsal fin (Figs 2, 6A) is very large and stout
and probably its insertion was at the level of the max-
imum height of the body. Concerning the structure,
there are two very small scutes plus five basal fulcra
articulating to the first radial; they are followed by
two quite short rudimentary rays, which articulate with
the second radial, each one bearing one very thin fring-
ing fulcrum. The following two long unbranched and 15
branched lepidotrichia articulate with one radial each,
except the last two, articulating together with the last
radial; moreover, these last shorter rays lie parallel to the
dorsal edge of the caudal peduncle. Each lepidotrichium
is made of long and quite broad proximal elements,
gradually decreasing in length towards the posterior
part of the fin, and of squarish distal ones; their number
ranges from about 15 to 5, proceeding towards the pos-
terior part of the fin. Thin, elongate ridges of ganoine
are present on the posterior half of all the most proximal
segments. The first bifurcation takes place in the fifth
ray and occurs at about 2/3 of the length of the lepido-
trichium. Each ray branches twice. In the holotype
there are 19 radials, made of single elements. In speci-
men GMPKU-P-1687 there are only 14 branched lepi-
dotrichia and, thus, 18 radials.

The anal fin is roughly trapezoidal, showing an
almost vertical posterior edge which reached the base of
the caudal fin with the last two rays, lying almost par-
allel to the ventral margin of the caudal peduncle. The
pattern of the anal fin is very similar to that of the dorsal
one, being only somewhat smaller. One very small
scute, four basal fulcra and one short rudimentary ray
articulate with the first radial; the following second
short rudimentary, one long unbranched and 8 segmen-
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ted and branched rays, articulate with one radial each.
As happens in the dorsal fin, the last radial supports the
two last, shortest lepidotrichia. The number of bifurca-
tions and the ratio between unbranched and branched
part of the rays is the same as in the dorsal fin. There are
12 radials in the holotype and 13 in GMPKU-P-1687,
where there is one more branched lepidotrichium too.

The caudal fin (Fig. 2, 6B) is of abbreviated het-
erocercal type, the dorsal body lobe being quite elon-
gate but narrow: a single row of urodermal, made of 12-
13 elements, is present.

The dorsal margin of the fin is lined by a series of
10 dorsal caudal (basal) fulcra. A few, thin, fringing
fulcra are present only on the first of the three dorsal
segmented and unbranched lepidotrichia. These are fol-
lowed by 17 segmented and branched rays which
branch twice, except for the first dorsal and the last
ventral one, which branch only once. The ventral edge
of the fin is made of three segmented but unbranched
rays, followed by three ventral caudal fulcra and two
smaller scutes. A couple of fringing fulcra are borne by
each of the ventralmost rays. The endoskeleton is made
of eight enlarged haemal spines plus 6-7 hypurals while
dorsally only a few elements (three preural and two
ural) support the dorsal scute and fulcra: all bone appear
to be stout, making a stiff support to the fin itself.

Comparison and discussion. The Triassic basal
Neopterygians are assuming more and more interest
as descriptions of new taxa from the marine rocks of
the Tethys proceed, especially from the new sites re-
cently discovered in Southern China. Neopterygian ra-
diation in the early Middle Triassic is therefore revealing
so important to dim the primacy of the Norian (Late
Triassic, about 20 Ma after) one, that has been consid-
ered so far the first major neopterygian radiation (Tin-
tori 1998). Gymnoichthys inopinatus gen. n. sp. n. is one
of these new taxa that contribute to change our point of
view about this significant evolutionary moment in the
history of Actinopterygians.

One of the most peculiar characters of Gym-
noichthys gen. n. consists in its almost naked body, de-
void of ganoid scales, usually covering the body of al-
most all the non-teleost neopterygians. The complete
ossification of the skeleton, both cranial and postcranial,
excludes this character to be due to ontogeny. Further-
more, the comparison between the smallest (GMPKU-
P-1485, S.L.= 71 mm) and the largest (the holotype,
S.L.= 105 mm) specimens, reveals no differences in the
scales, both in distribution and size, or in the length and
branching pattern of lepidotrichia, meaning that the 71
mm long fish was already an adult, showing the defini-
tive pattern of the scale covering. The character can be
therefore interpreted as paedomorphic, with the scales
addition stopped just after their placement on body lobe

and lateral line. It is worth to remember that all Triassic
actinopterygians, with heterocercal or abbreviate het-
erocercal tail and reduced scale covering, show well
ossified scales at least along the dorsal body lobe: e.g.
in Prohalecites, where urodermals appeared very early
in the ontogeny (Tintori 1990a), in Marcopoloichthys
showing only one or two very small urodermals (Tin-
tori et al. 2008), or in Birgeria, where the scales-field
extends from the last part of the lateral line sensory
canal throughout the axial body lobe (Romano &
Brinkmann 2009; AT pers. obs.).

Among basal fossil neopterygians only few genera
show a naked body, being Probalecites (Tintori 1990a;
Arratia & Tintori 1999) and Marcopoloichthys (Tintori
et al. 2008) the best known.

Nevertheless, the unusual morphology of the ele-
ments of the vertebral column of Gymnoichthys gen. n.
(Fig. 5; PL. 1E) is clearly different from that of the other
taxa. However, many other differences besides the ver-
tebral column pattern can be detected between the new
genus and these other two.

Concerning Prohalecites, the presence in this
genus of large contiguous nasals, narrow infraorbitals,
suborbitals and tube-like preopecular bone, prevents a
strict comparison with the skull of the new genus. The
postcranial skeleton also is totally different, as Probale-
cites has calcified chordacentra and shows diplospondily
in the caudal region (P1. 1A); moreover there are not the
‘leaf-like” structures formed by the ends of the neural
arches and the supraneurals visible in Gymnoichthys
gen. n. (Fig. 5, PL. 1E). The urodermals are arranged
in a main row but usually there are one or two more
scales placed dorsally to it (Tintori 1990a; Arratia &
Tintori 1999). The neural ural region is also totally dif-
ferent as in Prohalecites paired neural arches are present
throughout this region (Arratia & Tintori 1999), while
in Gymnoichthys gen. n. there is only a reduced number
of median elements (epurals).

Marcopoloichthys, present with a single species in
the same unit of Gymnoichthys gen. n., shows a differ-
ent skull and jaw pattern (L-shaped preoperculum,
elongate premaxilla, modified lower jaw), as well as
different caudal fin, with a very reduced body lobe cov-
ered by only one or two small urodermals. The post-
cranial skeleton in Marcopoloichthys (Pl. 1B) shows also
derived characters in the median fin endoskeleton (with
modified first and last radials) and diplospondily in the
caudal region of the vertebral column but it lacks the
peculiar morphology and structure of neural arches and
neural spines shown by Gymnoichthys.

Marcopoloichthys and Probalecites share several
characters in the vertebral column, with the anterior
median autogenous elements (supraneurals) lying in
front of the paired neural arches before the insertion of
the dorsal fin, surmounted by other more distal bones
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PLATE 1

Neural region of vertebral column of different neopterygians taxa.

A) Probalecites porroi (modified from Tintori 1990); B) Marcopoloichthys ani (Tintori et al. 2008); C) Semionotus ind. (modified from Olsen & McCune 1991); D) Paralepidotus ornatus (modified from Tintori
1996); E) Gymmnoichthys inopinatus gen. n. sp. n., specimen GMPKU-P-1483, the holotype; F) Turbomesodon praeclarus (modified from Poyato-Ariza F. & Wenz S. 2004).

White= paired neural arches; gray= neural spines fused to the neural arches; black= median neural spines aligned with neural arches; cross-hatching area= median neural spines lying in front of neural arches.
Drawings not to scale.
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(supradorsals). At the base of the dorsal fin there are only
the elongated paired neural arches, without any median
element. After the dorsal fin, the distal ends of the paired
neural arches seem to fuse together, giving rise to the
median neural spine, as the total length of paired arches
vs arches + median spine is absolutely comparable.

Though basal neopterygians are usually totally
covered by ganoid scales, some specimens of selected
Triassic/Jurassic species show the postcranial endoske-
leton, allowing a detailed restoration: Olsen & McCune
(1991) described the vertebral column of the Early Jur-
assic Semionotus elegans group (1991) and Tintori
(1996) that of Late Triassic Paralepidotus ornatus, both
genera belonging to Semionotidae. Also Bartram (1977),
even if only through X-rays, described the endoskeleton
of the macrosemiid Propterus elegans. This latter genus
is characterized by a dorsal fin occupying most of the
dorsal edge, being esternally subdivided in two lobes
but with a rather undifferentiated endoskeleton. Fol-
lowing Bartram (1977, pag 176, fig. 22), Propterus has
only six supraneurals, four in front of the dorsal fin and
two intercalated to the first radials: all of them are well
separated from the short paired neural arches. All the
other vertebral segments are dorsally represented by
elongated paired elements.

In Semionotus (Olsen and McCune 1991) there is
a similar pattern, even if the dorsal fin is much shorter
and consequently its insertion is much posterior. Auto-
genous median elements, called supraneural by these
Authors, are present: at least the 10-11 anteriormost
elements are aligned with the paired arches (possibly
like in Propterus), while the posterior ones lay just in
front of them, as usual for supraneurals. The median
bone series ends at the beginning of the dorsal fin.
The neural arches keep their paired nature also through-
out most of the preural region and only the last three to
five elements show a median neural spine (P1. 1C).

In Paralepidotus the median neural elements of
the vertebral column show the same pattern as in Semio-
notus elegans group, at least until the beginning of the
dorsal fin: they are in fact aligned with the neural ar-
ches, then lay in front of them just before the insertion
of the dorsal fin. However, Paralepidotus is different
since the neural arches extend into median spines begin-
ning from the posterior part of the elongate dorsal fin,
with supraneurals still present (Pl. 1 D). Thus, Parale-
pidotus ornatus shows in few segments supraneurals to-
gether with a median neural spine fused to the arch,
while most of the remaining preural region has just
median neural spines. It must be pointed out that Para-
lepidotus seems to be the only case in which supraneur-
als are present at the base of the dorsal fin for almost its
entire length; in all other genera they disappear just after
the beginning of the fin.

In Gymnoichthys gen. n. the median bones are
always lined with the arches, then suddenly they fused

together, slightly changing their morphology. Neopter-
ygians showing a similar pattern are the pycnodonts,
here represented by Turbomesodon (Poyato-Ariza &
Wenz 2004) who shows only the first five independent
neural spines, while the remaining are fused to the cor-
respondent arches (PL. 1F).

It is worth remembering that also some subholos-
teans have median neural spines in the caudal region: for
instance, the gliding fish Thoracopterus (Tintori & Sassi
1992) has a very specialized caudal region, possibly re-
lated to its peculiar way of life. The fused neural ele-
ments appear at the end of the dorsal fin and the spines
become very large to support the strong muscles related
to the ‘flight’, as happens in modern flying fishes (Tin-
tori & Sassi 1992). In the abdominal region of Thora-
copterus, the anterior median bones, called supraneurals,
lie anterior to the paired arches.

Regarding the basal actinopterygians, we have
very different patterns. For instance, Saurichthys has
usually reduced scale covering but along the vertebral
column there are only paired elements, that can be more
or less complicated (Tintori 1990b; Wu et al. 2009) but
always without any median bone. The coeval and highly
specialized predator Birgeria, on the contrary, shows a
series of thin supraneurals reaching the insertion of the
dorsal fin while the caudal region has only the paired
elements, with diplospondily (Stensi 1921).

Nielsen (1942) describing the endoskeleton in the
abdominal region of Glaucolepis from the Early Triassic
of Greenland, showed a series of supraneurals appar-
ently aligned with the corresponding paired arches (ba-
sidorsals in Nielsen 1942), although well separated from
each others. Supraneurals disappear at the level of the
insertion of the dorsal fin and all the posterior neural
elements are paired (Nielsen 1942, p. 218).

It is now clear that in both non-neopterygians
actinopterygians and non-teleostean neopterygians
there are different kinds of autogenous neural median
elements: the supraneurals (in Prohalecites and Marco-
poloichthys as well as in many non-teleostean actinop-
terygians) and the ones we have called ‘neural spines’
that are always close to, and aligned with, the distal ends
of the paired neural arches. These elements can be free
(Semionotus elegans group, Paralepidotus ornatus, Tur-
bomesodon) or sutured with the arches (Gymnoichthys
gen. n.). Supraneurals abut the distal anterior end of the
arches and in neopterygians they are usually present
until the insertion of the dorsal fin, thus more or less
in the abdominal region. However, in the reported
semionotids both structures are present together, with
neural spines related to a few anterior segments, fol-
lowed by more or less numerous supraneurals. In the
caudal region of neopterygians there are differences also
after supraneurals disappear: in Semionotus neural ar-
ches remained mainly paired while in Paralepidotus
there are mainly median elements.
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Thus, the vertebral column structure can be well
considered as autopomorphic to Gymnoichthys gen n.,
together with the single row of urodermals and reduced
number of epaxial with no paired arches in the ural
region.

Regarding the dermal skull pattern, lack of sub-
orbitals can be considered a derived character among
the basal neopterygians as well as the snout bone re-
duced almost to tub-like elements leaving a large un-
covered area in the ethmoidal region. This latter char-
acter recall the snout pattern of advanced semionotids
(Lépez-Arbarello & Codornia 2007; Olsen & McCune
1991) even if presence of a large gular and lack of sub-

orbitals prevent to consider Gymnoichthys a close rela-
tive to semionotids.

While this combination of characters, some of
them never found in other taxa, makes necessary the
erection of a new genus and species, Gymnoichthys ino-
pinatus, nevertheless the scarcity of data about the Mid-
dle Triassic basal neopterygians suggests to put it in the
Neopterygii incertae sedis.
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