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Abstract

Here we present the first reliable record of the rare Hyperoscelis veternosa Mamaev and Krivosheina,
1969 from the headwaters area of the Somesul River, Apuseni Natural Park, Romania. Species level
identification was made by detailed examination of the single female genitalia, supported by DNA
barcode data. The new finding confirms the presence of the species in Romania, whereas a very old,
single and doubtful record from the Bucharest area dates back to 1900 needs further confirmation.
The presence of the second species of genus Hyperoscelis from Romania is of high conservation value,
and confirm the persistence of a relict biodiversity of an old-growth forests-spot in the Carpathians.
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The family Canthyloscelidae is a small group of Scatopsoidea flies, which has only
12 species worldwide with scattered or “relict-like” distribution in the Holarctic
Region (6 species), southern South America (2 spp.) and New Zealand (4 spp.)
(Hutson 1977; Martinovsky 1988; Haenni 1997; Oosterbroek 2006; Kjerandsen
and Jaschhof 2019). According to the most recent revisions by Amorim (2000) and
Sevtik et al. (2016), the family includes the subfamilies Synneurinae (with two genera,
Synneuron Lundstrom, 1910 (with 3 spp.) and Exiliscelis Hutson, 1977 — with 1 sp.)
and Canthyloscelinae (with two genera, Hyperoscelis Hardy and Nagatomi, 1960
(with 2 spp.) and Canthyloscelis Edwards, 1922 (with 6 spp.). In Europe only three
species occur so far, Hyperoscelis eximia (Boheman, 1858), Hyperoscelis veternosa
Mamaev and Krivosheina, 1969, and Synneuron annulipes Lundstrom, 1910 with
rather sporadic data (Martinovsky 1972; Haenni and Dufour 1983; Klasa 1991;
Mikotajczyk 1993; Schacht 1993).

Members of the family are considered remnants of an ancient fauna restricted to
some old growing primeval forests, with rarely collected adults and larvae detected
from wet, rooting woods and stumps near waters (Rohacek and Sev¢ik 2009; Marshall
2012).

The first record of Hyperoscelidae from Romania dates back to the beginning of
the 20™ century, when Mik (1900) recorded the species Corynoscelis eximia (Boheman,
1858; valid name: H. eximia), based on a single male specimen collected by Kiefer
from the surroundings of Bucharest, Comana forest. The specimen was later revised
and identified by Hutson (1977) as H. veternosa (Ceianu, 1998). The single known
locality of the species S. annulipes from Romania is Mehadia (Banat region) and
were cited by Zilahi-Sebess (1960) without any more exact collecting data. The third
species, H. eximia were recorded by Ceianu (1998) from the Eastern Carpathians
close to the Ukrainean border (Campulung Moldovenesc and Sadau) based on one
male and one female individuals. Apart from these few records, no further data on
this relict family in Romania are known so far.

Material examined. 1 female, Bihor county, Ic Ponor on the road to Padis, Apuseni
Mts., Romania, spruce fir forest in marshy area, 46.631716° N/22.805208° E, 1035
m a.s.l; 7 May, 2021, Keresztes Lujza leg. The specimen (Fig. 1) was collected by
sweeping the fallen roots and stamps from a marshy area near the spring sector of
the river Somesul Cald. The specimen, with individual code DICN_SC2a_01, is
deposited in the Diptera Collection of the Faculty of Biology and Geology (acronym
DCFBG), University Babes-Bolyai, Cluj-Napoca, Romania. Female terminalia were
left overnight in 10% KOH and thereafter one hour in undiluted glacial acetic acid
to neutralize and wash out the soap that was created from the soft tissues. Then, the
male terminalia were transferred to a larger amount of glycerol in order to wash out
the acid, and then to a drop of glycerol on a slide with rounded excavation. The slide
was carefully transferred to the compound microscope in order to take the photos.
Finally, the genital parts were placed in micro vials containing 50-50% ethanol and
glycerol and were pinned under the dry specimen. Photos of the wing were taken
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Figure 1. Hyperoscelis veternosa, female specimen DICN_SC2a_01. A Specimen, lateral view; B Right
wing of female; C Abdomen terminal segments, dorsal view; D Abdomen terminal segments, ventral
view.

with a stereomicroscope (Olympus SZ51) with a Canon EOS 650D digital camera
attached. Photos were taken using a Canon EOS 750D digital camera, attached to
the microscope (Olympus CX23), with an LM Digital SLR Adapter (MicroTechLab,
Austria). Layer photos were combined using Zerene Stacker software.

Stacking results consist of 10-15 single exposures with the stereomicroscope and
20-50 exposures with the compound microscope.

One leg from the female specimen was sent to the Canadian Centre for DNA
barcoding (Guelph, Ontario, Canada), for DNA extraction and bi-directional Sanger
sequencing as part of the Romanian Macrozoobethos Barcoding Initiative (ROMAC)
in Barcode of Life Data System (BOLD). Publicly available Hyperoscelis sequences were
downloaded from the BOLD database and a Neighbour-Joining tree was generated
using 10,000 bootstrap replicates in Mega X (Kumar et al. 2018).

The single female collected by us is the second record of H. veternosa in Romania,
after the first record of Mik (1900), under the name Corynoscelis eximia Boheman
(see Hutson 1977 for discussion). Our data is the first reliable record of the species in
Romania, and the first record of the species from the Apuseni National Park, Apuseni
Mts. The habitat where the female specimen was collected is typical to H. veternosa,
and is characterized by a large marshy area near the main course of the Somesul
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Cald River, above 1000 m a.s.l. (Fig. 2). The area belongs to the Apuseni National
Park, with restricted human activity in an old-growth spruce and fir forest with
large amounts of fallen trees and dead wood accumulated as a result of undisturbed,
natural forest succession.

The specimen collected by us was DNA-barcoded, and as a result, a 658 bp length
sequence (the standard DNA region of the mitochondrial cytochrome oxidase gene
mtCOI) was obtained and assigned to the Barcode Index Number (BIN) in BOLD:
AD]J6424. Our DNA sequence was compared with the only two other additional
sequences available on public genetic databases. The DNA sequence mined from
GenBank (NCBI) (sample ID KT316865) and published by Sev¢ik et al. (2016) has
99,67% genetic similarity with our genetic dataset, while the second public DNA
data mined from BOLD (sample ID NORSC2945-18) has 100% similarity with our
data. The H. veternosa is the sister species of H. eximia, based on standard DNA
data in BOLD with BIN number: ADS5898, having 11.89% distance to its nearest
neighbour (Fig. 3).

Figure 2. Collecting locality of the specimen represents the reliable record of Hyperoscelis veternosa

in Romania: Ic Ponor, the Apuseni Mountains, marshy spruce-fir forest along the main course of the
Somesul Cald River, at 1035 m a.s.l. (46.631716° N/22.805208° E, 1035 m a.s.l.), leg. Keresztes L.
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NORSC2826-18|Hyperoscelis eximia BIN:ADS5898

NORSC3615-19|Hyperoscelis eximia BIN:ADS5898

NORSC2838-18|Hyperoscelis eximia BIN:ADS5898

NORSC2837-18|Hyperoscelis eximia BIN:ADS5898

NORSC3557-19|Hyperoscelis eximia BIN:ADS5898

NORSC3558-19|Hyperoscelis eximia BIN:ADS5898

NORSC2834-18|Hyperoscelis eximia BIN:ADS5898

NORSC2835-18|Hyperoscelis eximia BIN:ADS5898

ROMAC637-22|Hyperoscelis veternosa|BOLD:ADJ6424

GBMIN53903-17|Hyperoscelis veternosa BIN:ADJ6424
100

NORSC2945-18|Hyperoscelis veternosa BIN:ADJ6424

e |

0.020

Figure 3. NJ-tree (Kimura-2-distance) with all barcodes available for the European Canthyloscelidae
fauna, with their associated BIN numbers. The single specimen collected by us is marked in bold.

Our new data are of great conservation value, as the species has rather sporadic
data across Europe and is closely related with primeval forest-type associations,
unique ecosystems that are disappearing from most parts of our continent. The
presence of the species in the perimeter of the Apuseni National Park protected
area suggest the presence of a still highly diverse virgin forests in the Carpathians.
The spruce-fir and old-growly beach forests around the headwaters of the Somesul
Cald River area needs special conservation efforts and good forest management, as
the ongoing global climate change with catastrophic meteorological events affects
seriously the area (as it was, for example, in 2017 or in 2022, resulted in massive
windfalls of timbers) in combination with the anthropogenic pressure (pasturing,
tourism), which will decimate, for sure, these unique ecosystems in the forthcoming
decades. The newly discovered H. veternosa should be a good indicator species of a
still pristine forest ecosystem in this area, therefore we suggest including it, together
with the sister species, H. eximia in the national red-lists of endangered species with
high conservation value.



170 Keresztes, Terec, Jancsd, Dénes & Dénes

Acknowledgements

The present work received financial support from a national grant offered by the
Executive Unit for Financing Higher Education, Research, Development and
Innovation, UEFSCDI, of the Romanian Ministry of Education and Research,
PN-IIT-P2-2.1-PED-2019-0214; nr. 476 PED/2020.

References

Amorim DS (2000) A new phylogeny and phylogenetic classification for the Canthyloscelidae
(Diptera: Psychodomorpha). Canadian Journal of Zoology 78(6): 1067-1077.
DOI:10.1139/z00-010.

Boheman CH (1858) Bidrag till Lapplands dipter-fauna. Ofversikt Kungliga
Vetenskapsakademien Forhandlingar. 15: 55-57. [in German]

Ceianu I (1998) Genul Hyperoscelis Hardy and Negrotomi, 1960 (Diptera: Nematocera:
Canthyloscelidae) in Romania. Buletin de Informare a Societatii lepidopterologice
Roméne 9(3-4): 283-290. [in Romanian]

Edwards FW (1922) XXXIII. — Preliminary note on a new genus of Scatopsid flies from New
Zealand. The Annals and magazine of natural history; zoology, botany, and geology 9:
267-269. DOI:10.1080/00222932208632673.

Hutson AM (1977) A revision of the families Syneuridae and Canthyloscelidae (Diptera).
Bulletin of the British Museum (Natural History) Entomology 35(3): 67-100.
DOI:10.5962/bhl.part.4753.

Haenni JP (1997) Family Canthyloscelidae. In Papp L, Darvas B (Eds): Contributions to a
Manual of Palaearctic Diptera. Nematocera and Lower Brachycera. Vol. 2. Science Herald,
Budapest 273-279.

Haenni JP, Dufour C (1983) Premiere capture en Suisse d’'un représentant de la famille ralique
des Canthiloscelidae (Diptera, Nematocera). Bulletin de la Société Entomologique Suisse
56: 187-189. [in French]

Hardy DE, Nagatomi A (1960) An unusual new Nematocera from Japan (Diptera) and a new
family name. Pacific Insects 2: 263-269.

Kjeerandsen J, Jaschof M (2019) New records and first DNA barcodes of the family
Canthyloscelidae (Diptera) in Fennoscandia. Norwegian Journal of Entomology 66:
81-93.

Klasa A (1991) Hyperoscelis eximia (Boheman) (Diptera, Canthyloscelidae). A representative
of the new to the Polish fauna family of Nematocerous Flies. Annals of the Upper Silesian
Museum - Entomology 2: 217-220.

Kumar §, Stecher G, Li M, Knyaz C, Tamura K (2018) MEGA X: Molecular evolutionary
genetics analysis across computing platforms. Molecular Biology and Evolution 35(6):
1547-1549. DOI:10.1093/molbev/msy096



First reliable record of H. veternosa from Romania 171

Mamaev BM, Krivosheina NP (1969) New data on the morphology and ecology of the
Hyperoscelidae (Diptera, Nematocera) (in Russian). Entomologicheskoe Obozrenje
48(4): 933-942.

Marshall SA (2012) Flies: The natural history and diversity of Diptera. Firefly Books Ltd, p. 136.

Martinovsky ] (1972) Hyperoscelis eximia (Boheman) in der Tschechoslovakei und die
systematische tibersicht der Familie Hyperoscelidae (Diptera). Acta entomologica
bohemoslovaka 69: 351-354. [in German]

Martinovsky J (1988) Czechoslovak species of the family Canthyloscelidae (Diptera). Zpravy
Ces. Spol. Ent. 24: 29-32.

Mik J (1900) Dipterologische Miscellen. (2. Serie)- Wiener Entomologische Zeitung - 19:
71-76. [in German]|

Mikotajczyk W (1993) Hyperoscelis eximia (Bohem.) its new localities of Poland. Polskie
Pismo Entomologiczne 62: 289-290.

Oosterbroek P (2006) The European Families of the Diptera. KNNV Publishing, Ultrecht,
205 pp. DOI: 10.1163/9789004278066.

Rohacek J, Seveik J (2009) Opetiidae, Platypezidae. In: Rohécek J, Sev¢ik J (Eds) Diptera of
the Polana Protected Landscape Area — Biosphere Reserve (Central Slovakia). SNC SR,
Administration of the PLA - BR Polana, Zvolen, 150-155.

Schacht W (1993) Fundort Schongeising Erstnachweis einer Fliegenfamilie fiir Deutschland
(Diptera, Canthyloscelidae). Entomofauna 14(6): 81-84. [in German]

Seveik J, Kaspiak D, Manti¢ M, Fitzgerald S, Sevéikova T, Tothova A, Jaschhof M (2016)
Molecular phylogeny of the megadiverse insect infraorder Bibionomorpha sensu lato
(Diptera). Peer] 4:e2563. DOI: 10.7717/peerj.2563.

Zilahi-Sebess G (1960) Fonalascsaptak I. - Nematocera I. (Magyarorszag allatvildga - Fauna
Hungariae 55. XIV. kétet, Diptera I, 2. fiizet). [in Hungarian]



