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CORRESPONDENCE

A new species of Brachypremna (Diptera: Tipulidae) from
Dominican amber, with a key of the genus to all fossil species
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Abstract A new species of Brachypremna Osten-Sacken, 1887 from Dominican amber is
described and illustrated, namely B. chenhuameii sp. nov.. The new species is most similar to
another fossil species documented in Dominican amber, B. brodzinskii Krzeminski, 1996, by
the wing pattern, but is separated from the latter by the absence of final part of Sc, the arcuate
origin of Rs, and the length of petiole of cell m;, which is distinctly longer than the cross vein
m-m. A key to all fossil species of the genus Brachypremna is provided.
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Dominican amber was formed during the late Lower Miocene through early Middle Miocene (15-20 Ma) in a single
sedimentary basin, and contains very rich Miocene biota (Grimaldi, 1995; Iturralde-Vinent & MacPhee, 1996). So far, more
than 400 fossil species of Insecta have been reported from Dominican amber, of which the only two species from the family
Tipulidae are all from the genus Brachypremna Osten-Sacken (Arillo & Ortufio, 2005).

The genus Brachypremna was erected by Osten-Sacken in 1887 with type species Tipula dispellens Walker, 1861 which
was subsequently designated by Coquillett (1910). The genus is characterized by the following characters: antennae shorter
than maxillary palpi, commonly 11-segmented, in case with 10 segments, palpus elongated, nasus distinct; eyes with
ommatidia small and very numerous; leg slender with tarsus almost as long as the femur and tibia combined, and hind tibia
spurred while fore and middle tibia apparently spurless; wing with Rs curved at base, cross vein r-m short or absent, M,, M3
and M, at or close to the wing margin narrowly whitened, cell m; distinct, anal lobe narrow; hypopygium with outer
gonostylus clavate, inserted on lower margin of the larger inner gonostylus, with a small tubercle or spine on outer margin;
ovipositor short and straight (Alexander, 1912, 1969).

So far, the genus Brachypremna comprises 40 extant species. Among them, 37 species are documented from
Neotropical Region, of which one species was also found in Nearctic Region, and another three species are from Australian
Region (Oosterbroek, 2020). The earliest fossil species under this genus is Brachypremna eocenica Meunier, 1906, which
was then transferred to genus Tipula Linnaeus, 1758 (Evenhuis, 1994). Subsequently, fossil species of Brachypremna are
restricted to the study of Krzeminski (1996), in which a new species, B. brodzinskii Krzeminski, 1996 from Dominican
amber was described, and a new combination, B. gurnetensis (Cockerell, 1921) was proposed. One single poorly preserved
female was also reported by Podenas and Poinar (2001) from Dominican amber. However, this specimen was not erected as
a new species although the description was accurate and detailed.

During sorting and identifying the insect inclusions of Dominican amber, a new species of the genus Brachypremna
was found. Herein, we describe and illustrate it. A key to all fossil species of the genus Brachypremna is provided.

The type fossil specimen studied herein was found in the Dominica Republic, Santiago Province, La Toca mine. The
type fossil specimen is deposited in the Systematics and Evolution Laboratory, School of Life Sciences, Anqing Normal
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University, Anhui Province, P. R. China. Photographs of the male body were taken using Olympus SZ61 stereomicroscope
(Olympus, Japan) with Qimaging QICAM FAST 1394 CCD (Qimaging, Canada). Legs measurement data were not all
provided as they were borken. All measurements were made in millimeters (mm). The terminology and methods of
description and illustration followed those of Alexander and Byers (1981), Podenas and Poinar (2009) and de Jong (2017).

Order Diptera Linnaeus, 1758
Infraorder Tipulomorpha Rohdendorf, 1961
Family Tipulidae Latreille, 1802
Subfamily Tipulinae Latreille, 1802

Brachypremna Osten-Sacken, 1887
Brachypremna Osten-Sacken, 1887: 161.
Type species: Tipula dispellens Walker, 1861, by subsequent designation.

Brachypremna chenhuameii sp. nov. (Figs 1-2)

Diagnosis. The new species can be recognized by following combination of characters: final part of Scabsent, Rs
straight except arched base, Rs and M; divergent; gonocoxite elongated, broad basally and narrowed to the apex, outer
gonostylus narrowed, inner gonostylusin the shape of broad lobe, longer than outer gonostylus. The new species is most
similar to another fossil species from Dominican amber, B. brodzinskii Krzeminski, 1996, but differs from the latter by the
absence of final part of Sc (present in related species), the origin of Rs obliquely arcuated (the origin of Rs right-angled in
shape in related species), the petiole of cell m; subequal in length to M, (the petiole of cell m; distinctly shorter than M, in
related species), the petiole of cell m; distinctly longer than the cross vein m-m (the petiole of cell m; subequal in length to

Figure 1. Brachypremna chenhuameii sp. nov., No. AQNU-DIP-2019004. A. Body, dorsal view. B. Wing. C. Stigma and terminal of
Sc. D. Hypopygium, lateral view. Arrow indicates the position of final part of Sc. Scale bars: A-B=1.0mm; C-D=0.2 mm.
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Figure 2. Brachypremna chenhuameii sp. nov., No. AQNU-DIP-2019004. A. Antenna. B. Palpus. C. Wing. D. Hypopygium,
dorsolateral view. E. Hypopygium, ventrolateral view. Abbreviations: goncx—gonocoxite; IG—inner gonostylus; OG—outer
gonostylus. Scale bars: A-B, D-E=0.2mm; C=1.0mm.
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cross vein m-m in related species), and the discal cell 2.2 times as long as the width (the discal cell 1.7 times as long as the
width in related species).

Material examined. Holotype, male, No. AQNU-DIP-2019004, Miocene (18—20 Ma), La Toca mine, Santiago Province,
the Dominica Republic.

Description. Measurement (n=1). Body length 8.36 mm (excluding antenna), wing 10.80 mm, antenna 5.27 mm.

Head. Head brown with black setae (Fig. 1A). Nasus distinct with several black setae on tip. Antenna entirely black,
11-segmented, scape and pedicel cylindrical, slightly expanded apically, first flagellomere subequal in length to scape and
pedicel together, remaining flagellomeres progressively shorter and thinner except last segment which is same length to
second flagellomere, each flagellomere with numerous black verticils, longest verticil distinctly shorter than its
corresponding flagellomere (Fig. 2A). Palpus wholly black, longer than antenna, last segment almost same length to basal
three segments together (Fig. 2B).

Thorax. Thorax brown (Fig. 1A). Legs wholly brown (Fig. 1A). Fore leg with femur 8.02 mm, tibia 8.61 mm, tarsi
12.90 mm; middle leg with femur 9.91 mm, tibia 9.20 mm; hind leg with femur 10.50 mm. Wing brown with dark brown
venation, narrowed and elongated, transparent, with an elliptic stigma not reaching anterior margin of wing (Fig. 2B).
Venation: Sc long, ending distinctly beyond mid-point of wing, sc-r reaching at same level of branch of Rs, final part of Sc
absent (Figs 1C, 2C); Rs distinctly arcuate at base, slightly longer than R»1314; R; and R3 short; R4 elongated, apical one third
curved; Rs elongated, straight except base arched, Rs and M; divergent; cell m; present, slightly longer than its petiole; M»
as long as petiole of cell m;; r-m absent; discal cell elongated, approximately 2.2 times as long as width; m-m distinctly
shorter than petiole of cell m;; m-cu reaching discal cell at distal one fourth; CuA and CuP relatively straight with apex
slightly bent, A; straight. Halter with stem yellow, knob black (Figs 1B, 2C).

Abdomen. Abdomen brown with hypopygium black (Figs 1A, 1D). Tergite nine small, straight at hind margin (Fig.
2D). Gonocoxite elongated, broad basally and narrowed to apex, densely covered with long setae (Figs 2D-E). Outer
gonostylus being narrowed rod, inner gonostylus longer than outer, being broad lobe (Figs 2D-E).

Etymology. This specific name is dedicated to Mrs. Chen Huamei for her contribution of this Dominican amber.

Key to fossil species of Brachypremna.

1. Cross vein r-m present B. gurnetensis

CTOSS VEIN T=IT1 @DSEIE...c.eutiiiitetestet ettt ettt ettt ettt b ettt a st eb e bt st e b et e st eb e eb e e bt et e b et et e st eb e eh e eb e e b e e et e st es e ebe e bt ebe st et et ebeebeebenbeneen 2
2. Origin of Rs obliquely arcuated, petiole of cell m1 distinctly longer than cross vein m-m..........ccccceevvueuenee B. chenhuameii sp. nov.
Origin of Rs right-angled in shape, petiole of cell m1 subequal in length to Cross vein m-m ...........cccoevevveierenrervernennnns B. brodzinskii

4 Discussion

The new species is well preserved in amber, which gives us the opportunity to reveal the evolutionary correlation
between the extant species of the genus Brachypremna with their ancestral lineage. In present study, we observed that new
species possesses long gonocoxite. Oosterbroek (1980) indicated that elongated gonocoxite is considered as plesiomorphic
condition for species in family Tipulidae. Krzeminski (1996) also considered that long gonocoxites of Brachypremna and
Megistocera Wiedemann, 1828 (Diptera: Tipulidae) are plesiomorphic. This provides us direct evidence to consider that
Brachypremna is a relatively primitive genus in family Tipulidae. Same case was found in Leptotarsus Guérin-Méneville,
1831 (Diptera: Tipulidae) (Krzeminski, 1992a, b, 2001). The new species is very similar to some extant species such as B.
dispellens (Walker, 1861), and B. candidella Alexander, 1969 (Walker, 1861; Alexander, 1969). They share certain
apomorphic features raised by Krzeminski (1996), that are as follows: R, greatly reduced and verticalized, r-m completely
reduced, CuP close to CuA, and A; close to wing margin.

Fossil species of Brachypremna were only documented in amber inclusions from Miocene to Oligocene (Krzeminski,
1996; Podenas & Poinar, 2001). The new species is the third fossil representative in this genus. We anticipate that future
intensive investigation and collection would increase the fossil species number and range extension of this genus and provide
us more evidence to understand the origin and evolution of this genus.

Funding This study is supported by grants from the National Natural Science Foundation of China (31300551), and the
Anhui Outstanding Young Talent Support Program (gxfx2017059).

Acknowledgements We express our sincere appreciation to Dr. Pjotr Oosterbroek (Naturalis, Leiden, the Netherlands) for



240 Men & Hu

his valuable web site, the Catalogue of the Craneflies of the World (http://ccw.naturalis.nl/index.php). We also sincerely
thank two anonymous reviewers who provided valuable comments and advices on the manuscript.

References

Alexander, C.P. 1912. A revision of the genus Brachypremna Osten-Sacken (Tipulidae—Diptera). Journal of the New York Entomological
Society, 20: 225-236.

Alexander, C.P. 1969. Notes on the tropical American species of Tipulidae (Diptera). VIII. Subfamily Tipulinae. Studia Entomologica
(N.S.), 12: 161-244.

Alexander, C.P., Byers, G.W. 1981. Tipulidae. In: McAlpine, J.F., Peterson, B.V., Shewell, G.E., Teskey, H.J., Vockeroth, J.R., Wood,
D.M. (eds.), Manual of Nearctic Diptera. Vol. 1. Biosystematics Research Institute, Ottawa, Ontario. pp. 153-190.

Arillo, A., Ortuilo, V.M. 2005. Catalogue of fossil insect species described from Dominican amber (Miocene). Stuttgarter Beitréege zur
Naturkunde Serie B (Geologie und Paldeontologie), 352: 1-68.

Cockerell, T.D.A. 1921. Fossil Arthropods in the British Museum. VI. Oligocene insects from Gurnet Bay, Isle of Wight. Annals and
Magazine of Natural History, 7(9): 453—480.

Coquillett, D.W. 1910. The type-species of the North-American genera of Diptera. Proceedings of the United States National Museum,
37:499-647.

de Jong, H. 2017. Limoniidae and Tipulidae (Crane Flies). In: Kirk-Spriggs, A.H., and Sinclair, B.J. (eds.), Manual of Afrotropical Diptera.
Volume 2. Nematocerous Diptera and lower Brachycera. Suricatas 5. South African National Biodiversity, Pretoria. pp. 427-477.

Evenhuis, N.L. 1994. Catalogue of the Fossil Flies of the World (Insecta: Diptera). Backhuys, Leiden. VIII+600 pp.

Grimaldi, D.A. 1995. The age of Dominican amber. In: Anderson, K.B., Creeling, J.C. (eds.), Amber, Resinite and Fossil Resins. American
Chemical Society, Washington. pp. 203-217.

Tturralde-Vinent, M.A., MacPhee, R.D.E. 1996. Age and paleogeographical origin of Dominican amber. Science, 273: 1850-1852.

Krzeminski, W. 1992a. Tipula (s. lato) eva n. sp. from Cretaceous (East Asia) — the oldest representative of the family Tipulidae (Diptera,
Polyneura). Acta Zoologica Cracoviensia, 35(1): 43—44.

Krzeminski, W. 1992b. The oldest Polyneura and their importance to the phylogeny of the group. Acta Zoologica Cracoviensia, 35(1):
45-52.

Krzeminski, W. 1996. A revision of fossil Megistocera and Brachypremna (Diptera: Tipulidae). Polish Journal of Entomology, 65: 275—
278.

Krzeminski, W. 2001. New fossil Tipuloidea (Diptera) from the Fiir Formation of Denmark in the collection of the Natural History
Museum in London. Polish Journal of Entomology, 70: 333-339.

Latreille, P.A. 1802. Histoire naturelle, generale et particuliere, des Crustaces et des Insectes. Tome troisieme. Ouvragefaisant suite a
Ihistoirenaturellegenerale etparticuliere, compose par Leclerc de Buffon, et redigee par C.S. Sonnini, membre de plusieurs societes
savantes. Famillesnaturelles des genres. Paris. pp. 13-467.

Linnaeus, C. 1758. Systema naturae per regna tria naturae, secundum classes, ordines, genera, species, cum caracteribus, differentiis,
synonymis, locis. Vol. 1. L. Salvii, Holmiae [= Stockholm]. 824 pp.

Meunier, F. 1906. Monographie des Tipulidae et des Dixidae de 1 ambre de la Baltique. Annales des Sciences Naturelles (Zoologie), 4(9):
349-401.

Oosterbroek, P. 1980. The western Palaearctic species of Nephrotoma Meigen, 1803 (Diptera, Tipulidae), part 5, Phylogeny and
Biogeography. Beaufortia, 29: 311-393.

Oosterbroek, P. 2020. Catalogue of the Craneflies of the World (CCW). Available from https://ccw.naturalis.nl/index.php (accessed 4 May
2020).

Osten-Sacken, C.R. 1887. Studies on Tipulidae. Part 1. Review of the published genera of the Tipulidae longipalpi. Berliner
Entomologische Zeitschrift, 30: 153-188.

Podenas, S., Poinar, G.O. 2001. New crane flies (Diptera: Tipulidae, Limoniidae) from Dominican and Mexican amber. Proceedings of
the Entomological Society of Washington, 103: 863-878.

Podenas, S., Poinar, G.O. 2009. New crane flies (Diptera: Limoniidae) from Burmese amber. Proceedings of the Entomological Society
of Washington, 111: 470-492.

Rohdendorf, B.B. 1961. The oldest infraorders of Diptera from the Triassic of Middle Asia. Paleontologicheskiy Zhurnal, 2: 90-100.

Walker, F. 1861. Characters of undescribed Diptera in the collection of W.W. Saunders, Esq., F.R.S. &c. [part]. Transactions of the Royal
Entomological Society of London, 5 (2): 297-334.

Wiedemann, C.R.W. 1828. Aussereuropaische zweiflugelige Insekten. Als Fortsetzung des Meigenschen Werks. Erster Theil. Schulz,
Hamm. 608 pp.



