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A new genus of Hybotidae (Diptera, Empidoidea)
from Lower Cretaceous amber of Alava (Spain)
[Ewne neue Gattung der Hybortidae (Diptera, Empidowdea) im v

Vu é-bf‘“ e Bemstein aus der unteren Kreide von Alava (Spanien))

(;v-‘m:b by

Saskia B WATERS and Antonio ARILLO

Johannesbure {South Afnca) Madnd (Spain)

Albstract The genus Alavesia gen. nov, (Dipiera, Empudoides, Hyboudae) with 11s type species L subiasi
spec. nav. 1s descrihed from the Lower Cretaceous amber of Alava (Span) s phylogencue
relanonships are studied

Key words Lower Cretaceons, Alava Amber, Insecis, Diptera, Empidoidea, [Hybotidae, new genus, new
species

Zusawmenfassuug  Aus dem Bemstein der unteren Kreide von Alava (Spanien) wird die Gattung Alavesia gen.
nov. {Diptera, Empidoidea, Hyboudae) mit der Typusart A. subiasi spec. nov. beschrieben.
Inre phylogeneusche Posiion wird diskuniert.

Stichwiirter Unierkrerde. Alava Bernstein, Tusckien, Dipiera, Emprdoiden. Hybotidae, neue Galung, neue
An

Introduction

Amber {rom Alava (northern Span), of nmddle Albian ~ upper Aptian in age (around 113 Ma),
was recently discovered, To date approximately 1500 organie inelusions have been recorded
(AvLonso et al. i press), three of which are the remains of flics of the tamily Hyboridae
belonging (0 a new genus and species

The oldest known empidoid 1s Protempis antennata Ussatcury, 1968 from the Upper Jurassic
of Karatau (Kazakhstan) redescribed by Ceviara (1983). Henpa (1970, 19715 descenibed
Trichinues eretaceous and Microphorires extinenis from Lower Crelaccous Lebanese amber
(Neocomazn): the rest of the Mesozoic Empidoidea are known trom several Upper Creta-
ceous siles: Lonpis orapaensis and Pseudoacarierus orapaensis, from the Cenomanian of
the Orapa dianond wine, Botswana (Waters 1989a, 1989b); Scriutew (1978) described
Feommocydromia difficidis from Cenomanian French amber. Several Einpidoidea are known
from Comacian/Santonian Siberian amber: Archiplatvplapus cretaccus and Creroplary-
palpus archaeus deseribed by Kovarey (1974, 1978) and Creromicrophorus rohdendorfi,
Arehichrysotus hennigi, Archichrvsorus minor, and Rettnitus nervosus described by Ne-
Groov (1978). Our knowledge about Mesozoic empidoids has recently considerably grown:
Grivator & Cumming (1999) descrihed Arelestites senectus, Phaetempis lebanensis, Mi-
crophorites similis, Microphorites oculeus, Avenaphora hispida, and Sympycnites primae-
vus from Lebanese amber, Turonemps styx, Emplite casc:, Nemedromia turoma, Neo-
turonius asymmetrus, Neoturonius cretatus, Neoturonius vetus, Cretomicrophorus nove-
mundus, and Archichrysotus tncompletus from Turonian amber from New Jersey (USA)
and Nemedromia eampania, Nemedromma telescopica. Prolatomyia clongata, Cretodro-
mia glaesa, Cretoplotypalpus americanas, Mesoplatypalpus carpenteri, Apalocneinis can-
adambris, and Arehichrysotus munitobus from Campanian amber from Canada. Unde-
scrihed Cretaceous Empidoidea are recorded in Alaskan amber (EvenHuis 1994). Cenozoic
Empidoidea are frequent, mainly in amber, and are listed by Eventuis (op.cil.).
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Methods and material

The pieces of amber were embedded in and consolidated with resin (Epotek 301), which
facilitates cutling and trimming, and then polished. The [ossils were examined using an
Olympus BX50 microscope. The specimens were drawn with the axd of a camera lucida.
Morphological terminology is based on McAvpine (1981) and the arrangement of speetes
inta higher taxa follows that of CivaLa (1983). However other authors have another view on
Empidoidea phylogenetic sysiem, where Ocydromunae are considered as being paraphylet-
ic with uncertain relationships with respect to Tachydrominae and Hybotinae (Cumming et
al. 1995, Sincratk 1995).

Systematic account

Superfamily Empidoidea (sensu Cirvara 1983)
Family Hybotidae Civara 1983

Subfamily Ocydronminae (sensu CHvaLa 1983)
Genus Alavesia gen. nov.

Type and only known species: Alavesia subiasi spec nov.
Denvauon of gencric name: from the province of Alava

Diagoosis: Cell dm present, very small and closed (with distinct dm-eu vein) emilting two
vews (M, and CuA,). Cell cup shorter than cell bm., with CnA, forming distinct angic with
hasal part of A,. Cells br, bm and cup short, M, and CuA, long {greater than half wings length).
Vein C is not circumamhient but ends at wing tip (at M., }. Vein S¢ does nol reach wing margin
but ends freely in wing membrane after runnung alongside R, for most of its length. Anal lobe
well developed with alula not developed. Vem R, 1s not forked. R, and R,., are short as they
curve anteriorly approximately midway along wing length. Branch of vein M disunet, not
evanescent. Vein Rs is longer than the length of the distance from humeral vein Lo ils ongin.
Femora are a lintle thickened. mainly hind femora. Forelegs near the others and distant from
the head The mid and hind coxae are approximately two thirds of the Iength of 1he fore eoxae.
Antennac with basal Ragellomere extremcly large, blunt at apex. leaf shaped. Style short and
3-articulared, being basal 2 arncles very small. Hypopygium small, much smaller than pre-
gemital segments.

Alavesia subiusi spec. nov.
(Figs 1-5)
Holotype (sex of this specimen questionable but most possibly a male, see descnpiion). Museum of Narral Sciences
of Alava, Span (MCNA-8837) from Lower Cretaceous {nuddle Albian-upper Apuian) amber of Sierra de Cantabna,
near Pefiacerrada, 30 km south of Vilona { Alava, Spain}
Paratypes: Musenm of Narural Sciences of Alava, Spain. (MCNA-8841 [possibly a male, see descnpltion|) and
(MCNA-8838 [possibly a female, see description])

Description

Holotype 1s almost complete (Fig.la), only some terminal tarsomcres and one antennal
apex have been lost. The wing 1s 1.1 mm long, the antenna is 0.5 mm. the length of the
head with the thorax is 5.5 mm. The body {without the antennae) is approximatcly 1.5 mm
long. Due to the shape of the piece of amber the holotype 15 best viewed in the dorsal
position although head is also clearly wvisible 1n lateral view (Fig.1b), Wings (1.1 mm
length) appear crossed over the body, so in dorsal view it is not possible to sce the abdo-
men (with genutalia) and the haltercs.
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Fig. 1 a-b Alevesia subiasi gen. nov,, sp. nov. Holotvpe
(MCMNA BE3T) - a Dorsal view; — b Head in lateral view

Bristles are clearly seen on some areas of the body but the prece of amber 1s too large and 100
dark for viewing the complete chaetotaxy. The same problem appears on the head where
ocelli and the shape of the eyes are not perfectly visible. Some mouthparts are clearty visi-
ble. The membrane of the wing is enlirely covered with microtnichia. The genitaha are diffi-
cult 1o interpret in veniral view but it seems to be a male.

Paralype (MCNA-8841) (Fig. 2) 1s besi observed in lateral view, the specimen appears to be
ncarly complete but some ribiae and tarsoieres are {ost. The total length of the body is slight-
ly shorter than the holotype {around 1.3 mm). The shape of the antennae is elearly distinguish-
able. The genitatia are difficult to interpret 1n lateral view (possibly a male)

Paratype (MCNA-8838) (Fig. 3) is also almos: complete although head and thorax are nol
well preserved. Its size 1s almost identical to that of the holotypc. The speeimen is best
observed in anterolateral view (one haltere is ¢learly visible in this position). All the legs are
completely preserved. The specimen seems to be a female.
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Fig. 2 Aluvesta subiasi gen nov . spec. nov. Paratype (MCNA 8341}

BDerivatio nominis: Dertvation of the specific epithet: after Dr. Luis S Sugtias, acarologist
from the Complutense University, Madrid, Spain.

Discussion

Alavesia subiasi spec, nov. 15 placed within the phylogeneue system of Cuvara (1983), where
the Empidoidea comprise four distinct families: Empididae, Hybotidac, Atelestidae, and M-
crophoridae. The fanuly Hybotidae, a clearly defined monophyletic group, consists of the
subfamilies Ocydromiinae, Hybotinae and Tachydromiinae. Hybonds include about 1300 re-
cent species. The presumed phylogeny of the family is given in figure 4. It is thought that the
Qcydromiinae inciude the most primitive groups of the family, whilst the Hybotinac and Tach-
ydromiinae, which form a natural subgroup within the fanuly, have more apomorphic charac-
ters. (A set of apomorphic characters is present in the Tachydromiinae). The subfamily Ocy-
dromiinae, to which Alavesia belongs, includes 17 recent genera which are classified into
three fairly well-defined tribes (Ocvdromiini, Tachinini, Oedaleini), based mostly on the siruc-
ture of antennae, wing venation and male genitalia. As to the phylogeny of this subfamily, the
tribe Trichimini is clearly the most primitive as it has a full sct of plesiomorphic characters.
The other taxa of the subfamily, tnbes Oedaleini and Ocydromiini, appear to have evolved
along rwo parallel lines (CHvaLa 1981). Alavesia is now the oldest known member of the
subfamily and contains a combination of apomorphic and plesiomorphic characters,
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Fig.3 Alavesiu subias: gen nov, spec nov Parmiype (MCNA 8818).

The presumed origins of the threc subfamilies of Hybotidae were suggesied to be Upper
Cretaceous (CHvata 1983). Then the fossil Pseudoacarterus (Waters 1989b) Jowered the
age of the Hybolinae 10 the Cenomanian (middle Crelaceous, 94-100 Myrs old), and now
Alavesia extends the age of the Ocydrominac even further, to the Albian-Aplian (around
113 Ma). The origin of the three suhfamilies are thus now believed 1o be Lower Cretaceous.
The age of the onigin of the trihes is sull under debate.

Alavesia’s systemalic position is not enlerely obvious. First the identifying characters are not
always eonsisient with the grounplan characters distinguishing the Ocydromiinac. It must be
mentioned herc, however, that the members of the subfamily are much more heterogeneous
than the morc specialised and rather homogeneous Hybotinae (Chvara 1981). Secondly, 1n Lhe
list of characlers shared with and differing from the three tribes Ocydromiimi, Trichinini, Oedalei-
ni, Alavesia has a combination of characleristics distinguishing these groups [t is imporant to
take 2 close look at how Alavesia comparcs the Ocydromunae, Trichmites (the family’s com-
mon ancestor), and some characters dishnguishing the individual tmbes.

The family Hybotidae may be charactensed by the following groundplan characters that are
apomorphic (all of these are characlenstic of the Ocydromiinae and present in 4lavesia and
Trichinites).

1. Cruns to just below apex of wing, ending at distal end of M, .

2. 8c does not reach the wing margin. [t is incomplete, and ends freely in wing membrane.
3. Ry is not forked.
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Other characteristies Alavesia shares with those typical of the subfarmly are that cell cup is
shorter than cell bm. Also the outer angle is slightly obtuse (a derived feature) and the
branches of M are distinct and not evanescent.

Tbe lollowing characteristics of Alavesia are at vartance with hybouid groups:

1. The anal cell of Alavesia is larger than that seen in the groundplan of the Ocydromiinae.
The smaller, more reduced anal cell of the Qcydromiinae is, however, a character seen
less commonly: in Trichinites and the othcr snbfamilies (and in the Hybotidae in gencr-
al) the anal cell 15 larger.

2. Inthe Alavesia specimen M, is absent (only (wo veins emitiing (rom ccll dm). Although
nol a [eature characleristic of the Ocydromiinae groundplan, which has three emitting
veins, this apomorphic state 1s seen in the sole tnbe Ocydromiini (but not in the other
two tribes) as well as in the other two subfamilics, Hybotinae and Tachvdromimae.
Trichiniies also has three veins emitting from the discal cell.

3. Alavesia has a very small dm cell. The absence of cell dm is apomorphic (Tachydromi-
inze), its presence is plesiomorphic. It is lacge i most extant members of the Ocydrormi-
inae and in Trichinites.

4. R, and R,,, curve anteriorly sooner, therefore veins are shorter as in Irichinites but not
in extanl Ocydromiinae.

5. Femora are slightly thickened and {egs ongwmale close together This is not so in the
Ocydromiinae nor Hrichinites, but this feature did anise independently a few times, also
it other groups (eg. sublamily Hybotinae).

The antennal morphology of Alavesia poscs a

Ocydronninae § problem because the antennac are similar to

E_l s g those of the tribe Ocdaleni, which posses a

E ER- : short antennal style (a plestomorphic teature

Presenl 353 5 i seen also in Trichnites). The members of the

ZE8& above tribe, however, have Lhree veins emil-

P—— =] ting from the discal ccll {a feature differing

87 B - :El with Alavesia). Alavesia shares the latler char-

Golncin J actenstic with the tribe Qcydromiini as men-

Tu,ﬂﬁ, e T lioned above, but this mbe possesses an an-

RN TRt | ROV | SPeRs tennal style which 15 lengthened into a fili-

Eenamatian E: n]:sn?:ﬁ Upper form arista. So Alavesia cannot be placed into

oA I | | i | I either tribe with these contradictory elements.

Aéllisn i*""‘s’?l,: """"""""" It thus appears that Alevesia 1s nol a direct

T A aneeslor to any one lribe, bur belongs 10 the

Bm@']l:i:n Ocydromiinae or perhaps represenls ils own
Hauterivian
Valangian

138 .
Dermiasian
mEcommocydmmja é‘;ﬂ:‘;:::;ﬂfl;:: )
ki Fig.4 Phylogeny of Hybondae
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group. We propose it cxisted before the tribes separated from onc ancther. The differentia-
tion into defined tribes would have occurred at some laler stage in the history of the Oc¢y-
dromiinae. Altcrnatively, onc could erect another tribe, the three existing tribes could be
rearranged to accommodatc the two important characters, which are the shortened antennal
style (presently tribe Oedaleini) and the reduction or entire toss of vein M, (presently tnbe
Ocydromiim).

Coucluosions

The three subfamilies (Oevdromiinae, Hybonnae, Tachydromiinae) of the Hybotidae had
already differentiated by the early Creiaceous (perhaps as early as tbe Barremian, 119-124
Ma). However dlavesia, the new hybotid from the Lower Cretaceous and the earliest known
Ocydromid. does not appear to be a direct ancestor 1o any one of the three tribes (Ocydromit-
ni, Trichiniini, Qedaleini) as it possesses a combination of their characteristics. This wudi-
cates that thesc three tribes had not be¢ome differentiated by the Lower Cretaceous. but
appear to have emerged later in the evolution of the sublanily
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