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Riassunto. Vengono qui descritti due insetti provenienti dai
sedimenti del Ladinico superiore (Triassico Medio) di Meride (Canton
Ticino, Svizzera). Tintorina triassica gen. n. sp. n., un rappresentante di
una nuova famiglia, Tintoriniidae, deg]i Ephm‘ncr(}ptcra, viene descrit-
to sulla base di due esemplari, uno dei quali quasi completo; una sin-
gola elitra viene invece attribuita a Notocupes sp. ind. (Cupedidae,
Coleoptera). Al di la dell'interesse tassonomico del ritrovamento, si
deve sottolineare come questi siano i primi insetti ritrovati nell'area del
Monte San Giorgio-Besano, famosa soprattutto per i vertebrati. La
presenza degli Ephemeroptera conferma la presenza di acqua dolce
sulla terraferma in prossimita dei bacini dove era possibile la conser-
vazione di molti organismi.

Abstract. Two insects are described from the sediments of the
uppermost Ladinian (Middle Triassic) of Meride (Canton Ticino,
Switzerland). Tintorina triassica gen. n. sp. n., a representative of a new
family, Tintoriniidae, of the Ephemeroptera, is described on the basis
of two specimens, one being almost complete: a single elytron is
ascribed to Notocupes sp. ind. (Cupedidae, Coleoptera). The
ephemeroptera specimens possibly belong to a previously unrecog-
nized Triassic suborder/order within the infraorder Ephemeroidea.
Apart from the taxonomic interest of this find, it is pointed out that
these are the first fossil insects found in the classic deposits of Monte
San Giorgio-Besano, famous mostly for its vertebrates. The presence
of Ephemeroptera confirms the existence of land with adjacent fresh-
water basins where the preservation of many organisms in fine-grained
matrix was possible.

Introduction.

In Triassic sediments of Western Europe insects,
most of which are not yet described, are rare. The most
abundant insect collection from these basins, consisting
of ca. 5300 specimens (Marchal-Papier 1998), was inven-
toried by Louis Grauvogel and Jean-Claude Gall from
the Vosges Mountains (Alsace, France). The first insect
from this locality was described by Handlirsch (1918);
succeeding descriptions were made by Grauvogel &
Laurentiaux (1952), Laurentiaux (1953), Krzeminski et

al. (1994), Krzeminski & Krzeminska (1996), Papier &
Grauvogel-Stamm (1995) and Papier et al. (1996, 1997).

Other known Western European Triassic fossil
localities, among others, occur in Portugal (Texeira
1947), Spain (Via & Calzada 1987), Switzerland (Geyer
& Kelber 1987), France (Fliche 1901; Meunier 1907;
Ellenberg et al. 1952; Nel 1989), Italy (Whalley 1986;
Bechly 1997), Germany (Kithn 1838; Heer 1864; Sand-
berger 1867; Roemer 1876; Zeuner 1930; Brauckman &
Schliiter 1993) and Great Britain (Krzeminski &
Jarzembowski 1999). Fossil insect occurrencies from
Eastern Europe, principally from the latest Permian
through the Triassic, are reviewed by Ponomarenko &
Sukacheva (1998), and for fossil Coleoptera, by Pono-
marenko (1969).

Recently, at the Middle Triassic locality of Meride,
in Switzerland, the remnants of three insects were
found. The first two specimens represent a new family
for the order Ephemeroptera and the third belongs to
the coleopteran genus Notocupes Ponomarenko, (Cupe-
didae).

Until now, only one species of Triassic larval
mayfly has been described from Europe (Handlirsch
1918).

Triassic beetle fossils have been recorded by Fliche
(1901), Whalley (1986), Via & Calzada (1987), Brauck-
man & Schliiter (1993) and Ponomarenko (1969).

Historical and geological remarks.

The famous paleontological area of Monte S.
Giorgio-Besano, located at the Italy-Switzerland bound-
ary between Varese and Lugano (Fig. 1), has yielded
since the last century some of the most interesting Mid-
dle Triassic levels with vertebrate fossils (Kuhn-Schny-
der 1974; Tintori et al. 1985; Biirgin et al. 1989; Sander
1989). The deposits vielding these fossil vertebrates
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include the Besano Formation (Grenzbitumenzone of
Swiss Authors) and the overlying Meride Limestone in
both its lower and uppermost part (the Kalkschiefer-
zone). These levels date back from the Anisian-Ladinian
boundary to the latest Ladinian (Fig. 2).

The Monte San Giorgio area is unique stratigraph-
ically for the possibility of following the evolution of
fishes, reptiles and crustaceans during a time span of
about 7-8 million years, as thousands of specimens have
been collected since the last century. This is the result
of industrial exploitation of bituminous shales as a
source of energy and for the production of drugs (Stop-
pani 1857; Bassani 1886; Repossi 1909), and of paleon-
tological excavations in several sites. In the last few
years, new fossiliferous horizons have been excavated in
order to stratigraphically separate the faunas (Furrer
1995; Biirgin 1995; Tintori & Lombardo 1999); field
work is still in progress for the Besano Formation by the
Museo Civico di Storia Naturale di Milano on the Ttalian
side and for the lower Meride Limestone by Swiss team
from the Paliontologisches Institut und Museum der
Universitit in Ziirich (PIMUZ) and the Museo Can-
tonale di Storia Naturale di Lugano (MCSN) (Furrer
1995; Teruzzi & Dal Sasso 1995; Biirgin 1998).

With regard to the upper Meride Limestone, par-
ticular attention has been paid in the last few years by
the Dipartimento di Scienze della Terra of Milano Uni-
versity (DSTUM) to the youngest levels (the so called
Kalkschieferzone), which have been assigned to upper-
most Ladinian, based on palynological assemblages
(Scheuring 1978). Geochemical and paleobotanical stud-
ies are in progress to improve the definition of the unit.
Wirz (1945) mentioned for the first time the presence of
plant, crustacean and fish remains in different levels of
this unit, which crop out along the Val Mara (Gaggiolo

creek) near Meride. However, apart from the find of a
small Lariosanrus and small actinopterygian fishes
(Kuhn-Schnyder 1987; Biirgin 1992), no regular excava-
tions had been carried out by Swiss paleontologists until
1994, when three small-scale excavations were carried
out by the PIMUZ in the Val Mara (Furrer 1995; Biirgin
1995). On the Italian side, a few fishes were collected at
the beginning of the this century (De Alessandri 1910)
near Ca' del Frate (now Besnasca, Viggit,, VA), but it has
been only since the beginning of the 1980's that system-
atic field work has been conducted by the DSTUM in
conjunction with the Civico Museo Insubrico di Storia
Naturale di Induno Olona at that site. Several hundred
fishes, together with a few specimens of the nothosaur
Lartosaurus and thousands of two kinds of crustaceans
have been collected during several field seasons (Tintori
& Renesto 1983, 1990; Tintori 1990a, b; Renesto 1993;
Lombardo 1997, 1999).

In 1997, field work at the upper part of the lower
Kalkschieferzone of Val Mara was started by the
MCSNL and the DSTUM. This fossiliferous horizon is
somewhat older than that of Ca' del Frate and it is placed
between layer 102 of Scheuring (1978) and layer 60 of
Wirz (1945), representing a thickness of 450 cm. The
sequence consists of massive (10-15 cm thick), appar-
ently barren layers, which alternate with well-laminated,
usually fossiliferous levels; thin layers of volcanic clay
and abundant celestine also are present. Studies, that are
still in progress, are examining the fish faunas from
these different sites, which point to a peculiar distribu-
tion of varied faunal assemblages, particularly as the fish
species have a non-homogeneous stratigraphical distri-
bution (Tintori et al. 1998; Lombardo et al. 1999; Lom-
bardo 1999). Based on the data collected so far, these
assemblages could be related both to age and vertical to
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lateral environmental changes (Tintor1 & Lombardo
1999; Lombardo 1999). The depositional environment
for the Kalkschieferzone is interpreted as a shallow
complex lagoon influenced by nearby emerged land,
with wide fluctuation in temperature and water salinity.
Important periodic flow of fresh water from adjoining
land. possibly lowered the water salinity of the basin
(Tintori 1990a, b; Tintori & Renesto 1990), depositing
numerous plant remains, especially conifers and con-
chostracan crustaceans, which currently are freshwater
dwellers (Tintor: 1990a).

The discovery of the insect fossils, described here-
in, during field work in 1998 in the Kalkschieferzone of
Val Mara, is remarkable as they are the first fossil insects
to be found in Monte San Giorgio area in over 150 years
of work in the area (Lombardo et al. 1998). Additionaly,
two more insect fossils were collected in 1999 by the
PIMUZ team at Acqua del Ghiffo in the Lower Meride
Limestone and further three specimens were found dur-
ing July 2000 excavations in Val Mara. Thus, the whole
Meride Limestone is becoming an important source of
Middle Triassic insects, which are otherwise rather rare
worldwide.

Materials and methods.

The material used in this study comes from the
Kalkschieferzone (Upper Meride Limestone) of Val
Mara (Canton Ticino, Switzerland); the specimens are
preserved in quite well laminated marly limestones.
Drawings were made using a binocular microscope with
a draw tube attachment. The holotvpe (MCSN 4666) of
Tintorina meridensis shows body partially preserved, the
head being lost, while the thorax is completely pre-
served, with legs as fragments; two wings and five basal
segments of abdomen are present. The second specimen
(MCSN 5001) ascribed to this species, consists only of
a wings pair and a fragment of the body. The beetle
Notocupes sp. (MCSN 5002) is represented by a single
elytron.

Paleontological descriptions.
1890

Order Ephemeroptera Hyatt & Arms,

All Ephemeroptera are biologically associated

with a water environment, in which the larvae are oblig-
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ately aquatic. Extant adults live close to water habitats,
usually do not feed, and live only for a short period of
time. X

As the first mayflies are from the Upper Car-
boniferous, they are among the oldest insect orders. The
radiation of Ephemeroptera began in the Upper Car-
boniferous (Kukalovi-Peck 1985) and during that peri-
od they formed an abundant and ecologically important
group, probably of wordwide distribution, Permian
Ephemeroptera have been recorded by Tillvard (1932),
Tchernova (1965), Kukalovad (1968). Kinzelbach (1970),
Riek (1976) and Carpenter (1992).

Ephemeropteran records from the Triassic are
scarce. Riek (1976) erected a new family, Litophlebiidae
(=Xenophlebiidae Riek), from the Upper Triassic of
South Africa. Wing fragments of adult mayflies were
found in Great Britain (Thompson 1965) and Spain (Via
& Calzada 1987). These fossils are so badly preserved
that a more precise identification 1s not possible.
Ephemeropteran larvae have been found more frequent-
ly: Handlirsch (1918) described a larva from the Vosges
Mountains (France; Anisian), and Via & Calzada (1987)
from Spain.

Information on the Triassic Ephemeroptera can be
found in the dissertations of Calafat (1988) from Spain
and in Marchal-Papier (1998) from France, where there
are camera lucida drawings of an adult mayfly and of
some larvae, but without formal descriptions.

Both the drawing of Riek (1976) and one of the
specimen figured by Marchal-Papier (1998) are very
similar to the specimen described herein and differ only
in essential details of wing venation, especially the
length of subcosta and cubital veins.

Family Tintorinidae n. fam.

Figs. 3, 4.5

Diagnosis. As for the species
Type genus: Tintorina n. gen., from the Middle Triassic of
Switzerland, by monotypy.

Genus Tintorina n. gen.

Diagnosis: as for species

Type species: Tintorina meridensis n. sp., by monotvpy.

Etymology: Dedicated to prof. Andrea Tintori, who is leading
the paleontological research in the area.

Type locality: Meride, Switzerland; Middle Triassic.

Tintorina meridensis, n. sp.

Material. Holotype (MCSN 4666) and paratype (MCSN 5001)
from Meride (Switzerland. Canton Ticino), Middle Triassic. Housed in
the Museo Cantonale di Storia Naturale, Lugano (Switzerland).

Etymology: after the locality, Meride.

Diagnosis. Wings (Figs. 3; 4A, B; 5) with a charac-
teristic, narrow base; both wings are narrow and long,
with the forewing being only slightly longer. Sc very
short, reaching shortly beyond the midlength. CuA
divides into CuA1 and CuA2, while CuP is single; thus
three cubital veins are present. Only one anal vein Al
present, in the forewing partially fused with Cu and
Cul In the hind wing A1l is free and terminates in wing
margin. Legs thin and long (Fig. 4C).

Description. The description is based on the holo-
type (MCSN 4666); the other specimen, found during
the July 2000 excavation at Val Mara (MCSN 5001), is
poorly preserved but the venation pattern, quite well
visible, allows to ascribe this specimen to this species.

Body partially preserved: head missing; thorax
completely preserved, with legs as fragments; two wings
(probably one fore- and one hindwing); five basal seg-
ments of abdomen. Terminal part of abdomen and geni-
talia not preserved (Fig. 3).

Wings (Figs. 3; 4A, B; 5): their position in relation
to the body and the differences in their size, length/
width proportions and venation indicate that one left
forewing (11 x 3 mm) and one right hindwing (10 x 2,6
mm) are in reverse position. The venation is generally
well preserved; only radial and medial fields are incom-
plete (for explanation of abbreviations see Fig. 4).

Costal margin of a forewing is straight, and of
hindwing is slightly convex. Costa thick, strongly scle-
rotized, almost encircling the entire wing, with thick,
strong bristles artached along the vein, except for a short
anal section. Sc short, not reaching 2/3 of wing length
and terminating opposite end of MA2. In Ephe-
meroptera Sc is only exceptionally reduced in length,
and a short Sc is found for a first time in this group. A
humeral vein (h), characteristic of Ephemeroptera (Fig.
6A), is absent in both wings. There are a few crossveins
in the costal cell, viewed best on the distal part of the cell
in fore wing. R1 well preserved over its entire length;
cell S¢ with crossveins only in its distal part. The veins
of sector Rs are variously preserved in both wings: in the
forewing almost all long veins are visible, while the
crossveins are mostly obscure; in the hindwing only
three long veins are fully preserved; of the 4th and 5th
veins, only the basal sections are present, but the
crossveins are well evident. Vein Rs relatively long; cell
rl is broad, especially at its medial part; basal section of
this cell 1s almost devoid of crossveins (up to 1/3 its
length); in the hind wing however, one crossvein is pres-
ent in this region. In 1/3 of this cell a characteristic, sub-
sinuous, oblique crossvein is present; distal of this vein
numerous, conspicuous crossveins occur in both wings.

The medial sector is well preserved in the
forewing, with triads of medial veins and numerous
crossveins within the cells. The hindwing possesses only

a part of MA3 and the triad: MP1, IMP, MP2 is retained.
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Cubito-anal sectors in both wings are well pre-
served, and the differences berween them are noticeable.
In the forewing CuA2 is very short, because it is fused
with CuAl to form a long stem, more than three times
as long as CuA2; in the hindwing CuA2 is long, more
than twice as long as the stem with CuAl. CuP subsin-
uous and of almost equal length in both wings; originat-
ing from the common stem of Cu, formed by CuAl,
CuA2 and CuP Basal section of Al in the forewing is
fused with Cu, while the distal section is fused with
CuP; medial part is delicate and looped. In the hindwing
Al is free, terminating at the wing margin. Crossveins of
cubito-anal sector are present only in the cell MP2 of the
forewing; in the hindwing they occur in the cells MP2,
CuAl and Cua2. The posterior and ventral area of both
wings appears darker than the rest: this could be the
trace of coloring, as wing color can be retained on these
fossils, although not necessarily the original pattern.

- Tintorina meridensis n. sp.
(MCSN 4666): A) the speci-
men on the slab; B) the
counterslab.

However, the quite definite arrangement of this dark
spot supports this interpretation, as well as its almost
identical arrangement on the wings of the other speci-
men (MCSN 5001; Fig. 5).

Legs (Fig. 4C): Forelegs are relatively short
through a strong reduction of a femur; mid- and
hindlegs long and slender; femora and tibiae of all legs
covered with short, strong bristles. The hindlegs are
longest; one of which is completely preserved, twice as
long as forewing. The trochanter is broad, oval; femur
thick and long, tibia slender, long; tarsus probably 5-seg-
mented, the last segment provided with small claws. The
length of tarsal segments is difficult to estimate due to
poor state of preservation. Most probably the first seg-
ment is short and each of three succeeding ones is ca.
twice as long as its precedessor; the last tarsal segment is
very short.

Abdomen. Only five basal segments are preserved,
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Fig. 4 - Tintorina meridensis n. sp.

(MCSN 4666): A) forewing;
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B) hindwing C) legs. Scale
bar: 5 mm. Abbreviations
are: Sc: Subcosta, R: radius,
Rs: Radial sector, MA: Ante-
rior media, MP: Posterior
media, CuA: Anterior cubi-
tus, Cul: Posterior cubitus,
A: Anal wvein, h: Humeral

vein, Cu: Cubitus, IMA:

the first being the shortest one and the following ones
successively longer. No portions of the following seg-
ments are preserved, including the genitalia and the
head; these body parts probably were dismembered
while the insect was in water, prior to fossilization.

Discussion.

The specimen here described is one of the most
interesting european Triassic insects. The general body
shape and wing venation indicate its placement in the
order Ephemeroptera. There are however characters of
wing venation, which are unique to this and two other
Triassic insects, which have been assigned to the Ephe-
meroptera. One of them is Litophlebia oplata Riek 1976
from South Africa (Fig. 6B). Originally described as
Xenophlebia oplata, the name however was preoccupied
and it was changed by Hubbard & Riek (1977) to

Intercalary Anterior Media.

Litophlebia oplata (Litophlebiidae). The second speci-
men, currently undescribed, is from Vosges Mountains
(Alsace, France), and it was figured by Marchal-Papier
(1998) in her dissertation. All three wings, including
those of Tintorina meridensis n. sp., are characterized by
absence of the humeral vein, which is characteristic for
the Ephemeroptera (Fig. 6B) and by the shorter Sc
which is reduced to various degrees in these insects. The
longest Sc is in Litophlebia oplata, and its length is still
within the range of variation of the order. The specimen
from Vosges Mountains has a markedly shorter Sc, but
longer than in Tintorina meridensts n. sp., in which Sc is
greatly reduced. These three insects may indicate the
presence of a separate group of ephemeroid insects dur-
ing the Triassic. However, the material is too scarce and
poorly preserved. Our holotype (MCSN 4666) is the
most complete of the three, having parts of body and
legs and both wings preserved; the two other specimens
are known only from single wings.
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Fig. 5 - Wings of Tintorina meriden-
sis n.sp. (MCSN 5001). Scale
bar: 1 em.

Fig. 6 - Wings of fossil Ephemeroptera: A) Misthodotes edmundsi Carpender, Lower Permian (after Kinzelbach & Lutz 1984); B) Litophlebia
oplata Riek, Upper Triassic (after Rick 1976).

Fig. 7 - Notocupes sp. (MCSN 5002).
Scale bar: 1 mm.

Order Coleoptera Linné 1758 " diverse spectrum of environment. They are frequently

Family Cupedidae Lacordaire 1857 recorded from the Late Triassic of Europe; however,

most occurrences are isolated elytrae that disallow more

Beetles (Coleoptera) are known since the Lower  precise taxonomic assignments. Complete specimens are
Permian (Kukalovd 1965). Presently this group is the  extremely rare.

most speciose insect order (ca. 350, 000) and inhabits a The principal information regarding the Triassic
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representatives of Cupedidae is found in Ponomarenko
(1969). This extant family is known since the Lower Tri-
assic, during which it consisted of three subfamilies with
numerous species. The Triadocupedinae are recorded
only from the Triassic, while Ommatinae and Cupedinae
are still extant.

The specimen found in Meride belongs to the
extinct genus, Notocupes Ponomarenko, of the Ommati-
nae. Recent representatives of this subfamily have a
Palaeartic distribution and live in decaying wood (Fuku-
da 1941).

Genus Notocupes Ponomarenko, 1964
Notocupes sp.
Material: one specimen (MCSN 5002) from Middle Triassic,

Meride (Canton Ticino, Switzerland). Stored in Museo Cantonale di
Storia Naturale, Lugano (Switzerland).

Description. A single elytron preserved (Fig. 7), 6.5
mm long and 2.0 mm wide, with well preserved venation

and rows of punctures. Identifiable features of the vena-
tion are present to allow assignment of this specimen to
the genus; however, the specific assignment is not possi-
ble on the basis of a single elytron.

The genus is known from ca. 50 species from the
Upper Triassic (Carnian) to the Paleocene (Pono-
marenko, personal communication).
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