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Phylogeny of the genus Xylota MEIGEN, 1822
(Diptera, Syrphidae),
with descriptions of new taxa

[Phylogenic der Gattung Xylota MEIGEN, 1822 (Diptera, Syrphidae).
mit Beschreibungen neuer Taxa]

Valeri MUTIN (Komsomolsk) & Francis GILBERT (Nottingham)

Abstract: The taxonomic status of various taxa in the genus Xv/ota MEIGEN,
1822 is clarified, and new taxa described. A phylogenetic system of the genus is
proposed based on 75 characters scored on 82 species.

Key words: Syrphidae, Xy/ota, new subgenus, new species, new synonyms,
phylogeny

Zusammenfassung: Der taxonomische Status verschiedener Taxa in der Gattung
Xylota MEIGEN, 1822 wird aufgeklart und neue Taxa beschrieben. Ein phylogenetisches
System der Gattung ist anhand von 75 Merkmalen bewertet bei 82 Arten vorgeschlagen.

Stichworter: Syrphidac, Xylota, neue Untergattung, neue Arten, neue Synonyme,
Phylogenie

Introduction: A number of species from the genus Xylota MEIGEN, 1822
were analysed in detail by HippA (1978) in his review of this and related genera in
the tribe Xylotini. He considered the genus Hovaxylota KEISER, 1971 from Africa
and Madagascar to be the sister-group to Xylota, and Sterphoides Hippa, 1978 from
the New World to form a clade with them. He thought that Brachypalpoides Hippa,
1978 was more distantly related, belonging to quite a separate clade within the
Xylotini. However THOMPSON (1975) considered Brachypalpoides to be the sister-
group or a subgenus of Xylota, with Sterphoides a subgenus of Xylota. We attempt
here to clarify the status of some species of Xylota s. str., and to examine the
phylogenetic relationships between these taxa and the species groups established by
Hippa (1978).



40 Dipteron 2 (3). 1999

Material and methods: We studied material from thic follow iy mneaume
The Natural History Museum, London (BMNH); Royal Muscum of Scotland | din
burgh (RMS); United States National Museum, Washington, D. € (USNM) Zoo-
logical Institute, Russian Academy of Science, St. Petersburg (ZIRAS): Zoological
Museum of Moscow State University, Moscow (ZMMSU); Institute of Systcmatics
and Ecology of Animals, Siberian Branch of Russian Academy of Science. Novo-
sibirsk (ISEA); Institute of Biology and Pedology, Far-Eastern Branch of Russian
Academy of Science, Vladivostok (IBPV). The personal collection of one of the
authors (MUTIN) was also used (VAM). In a number of cases we could only use the
original descriptions and figures of species, since material was not available for
study.

Morphological terms were taken from MCALPINE (1981) and THOMPSON
(1999), and Hippa (1978) for genitalic characters. A set of 9 geographical, 43 male
and 25 female characters was developed (Table 1); some characters were the same
for males and females, but we retained them in the final character set since the
scored states could differ in some cases. A phylogenetic system was developed using
parsimony as implemented by the Hennig86 program, using runs for all the taxa
together, as well as clades within the eventual tree. Following Hippa (1978). male
genitalic characters were regarded as more useful and hence had weights of 3. all
other characters had weights of 1. All characters were unordered. and Brachyvpal-
poides was chosen as the outgroup. since both THOMPSON (1975) and Hirpa (1978)
regard it as distinct.

Taxonomy

Haploxylota subgen. nov.
Type species: Xylota sichotana MUTIN, 1985

Metasternum not pilose, hind femur moderately thickened, hind tibia without
conspicuous apical projections (but with ventral retrolateral corner clearly produced
in male), apicoventral margin of scutellum with well-developed pile.

Scutellum conspicuously pointed apically, without premarginal sulcus or its
trace, with long erect and short subpressed pile, without apical setae. Wing mem-
brane, mainly with dense microtrichia, except bare basal 1/3 - 1/4 of bm and ante-
rior 1/3 of cup. r-m oblique, rather curved, ending on discal cell just near end of
basal 2/5. Hind trochanter simple, without tubercules or calcars (spurs). Hind femur
ventrally with dense thin spinac, thicker and longer toward to apex. cspecially in
female. Apicoventral pro- and retrolateral spinose rows and carinac (ridges) not
pronounced, but between spinae there is apicomedian bare strip as long as /5
length of femur. Hind tibia without baso-ventral carina or small spinac (spinules)
First tarsomere of front tarsus with retrolateral row of black and vellow setnlac and
without modified long sctac.
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Figures 1 a-c: Xylota (Haploxylota) sichotana MUTIN, 1985 a. surstvlus: b. hypandrium theca: ¢. aedeagus.
(lateral view, right side).

Genitalia (figurcs 1 a-¢): Surstyli with unusually clongate and apically
pointed ventral lobe. Theea with single pair of well developed fenestrac. Lateral arm
with apicoventral Jobe and inner ventrolateral lobe. which bears a basoventral den-
tate blade and apicoventral tooth. Acdeagus differs from \y/ora s, str. by the hood
being strongly expanded apicoventrally. which overhangs the sclerotized cjaculatory
lobes. Basal and ventral canocs small but conspicuously differentiated. Ejaculatory
processes undeveloped. vers weak. rising at the sclerotized plates inside latcral wall
of acdeagus. Aedeagal apodeme basoventrally unsclerotized.

Distribution: Eastern Asia (the Far-East of Russia. Eastern Siberia).

Discussion: The monotypical subgenus Haploxviota subgen. nov. is very
similar to the subgenus \yv/ota in appearance, best distinguished by the structure of
the genitalia, the absence of any calcar on the hind trochanter. and by the location of
r-m relative to the discal cell (in the latter, /{aploxviota subgen. nov. is similar to
the genus Lejota RONDANL 1857). Undoubtedly Haploxviota subgen. nov. is closcly
related to \v/ota s. str.. but its position relative to other taxa such as Brachypalpo-
ides or Sterphoides is uncertain. The subgenus /laploxviota subgen. nov. includes
only onc known specics.

Xylota amamiensis SHIRAKI, 1968 stat. nov.
Nvlota coquilletti HERVE-BAZIN. 1915 sensu Hippa, 1978 and others

The paratvpe \viota cuprina CooUiLLETT. 1898 turned out to be a specimen
of a different species from the holotype. It corresponds to .\ coquillettr sensu Hiepa
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(1978) and other authors (STACKELBERG. 19520 SHIRAKL 1968 N v 1 1983),
Numcrous examined specimens determined by A. A. Stackclberg N A Niolovich
and V. A, Mutin as .X. coquilletti HERVE-BAZIN. 1915 also belong 1o this species.
We suggest for this species the name amamiensis used by SHIRAKL (1968) as the
subspecies name of her “Xylota coquilletti”. The original description and the picture
of amamiensis SHIRAKI 1968 contain no significant differences from specimens ol \.
coquillefti sensu STACKELBERG (1952) and the paratype of X. cuprina.

Xylota coeruleiventris ZETTERSTEDT, 1838

This species was described by ZETTERSTEDT (1838) for specimens with
silvery maculae on tergites 2-4 from Lapland (“Lappona Umensi rarissime™). Later
he distinguished two forms of X. coeruleiventris: form A with silvery maculae, and
form B with reddish ones (ZETTERSTEDT, 1843). The first form corresponds to the
original description of X. coeruleiventris, and the second form is a separate species,
X. jakutorum BAGACHANOVA, 1980.

Examination of specimens determined by A. A. Stackelberg as “X
coeruleiventris” and collected in the environs of St. Petersburg discovered males
with silvery maculae that correspond to the original description. We believe that
these specimens should be recognized as X. coeruleiventris. They differ from X
pseudoignava MUTIN, 1984 by the absence of black pile and setae on the scutum and
postalar callus, the more uniform pilosity of the scutum in front of the scutellum,
and the usually flattish posteroventral tubercula of the hypandrial theca.

&: Body length 9-10 mm, wing length 7,5-8 mm.

Head: Face in lower part weakly protruding forward (view in profile). Face
black, silvery pollinose. Frontal protuberance small. Frons shining black on anterior
1/2 or more, pale pollinose posteriorly and along eye margins. Vertical triangle with
yellowish pile. Antenna dark brown, base of flagellomere as a rule red-brown.

Thorax: Scutum and scutellum shining black, with uniform short, pale pile.
Pronotum pale pollinose. Postalar callus with longer and stronger yellow pile. Scu-
tellum with weak premarginal sulcus and long goldenish setae along apex. Pleura
black, pale pilose, lightly pale pollinose. Posterior dorsal corner of postanepisternum
with longer and brighter pile. Wing membrane mainly with dense microtrichia;
extreme basal part of bm and basal part of cup along anterior margin barc. Legs
mainly black; basal 1/2 of front- and mid-tibiae and basal 1/3 of hind-tibia. tarso-
meres 1-3 of front and mid tarsi yellow. Hind trochanter with a distinct short and
thin calcar. Ventral spinae of hind femur numerous and short. forming rather
distinct pro- and retrolateral rows from the apex to the basc of femur First
tarsomere of front tarsus usually with one long curved seta at apicodorsal prolateral
corner. Length of this seta as long or longer than length of sccond tarsoniere Pile of
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fcmora and tibiac mainly short and pale: hind femur excluding prolateral basal 1/3
with pressed black pile.

Abdomen: Black. tergites 2 and 3 as a rule with distinct shining iron-
coloured maculac; tergitc 4 mostly with black pressed pile and metallic reflections.
Shining spots and sides of abdomen with longer and pale pile. Syntergosternite
black pilose. For genitalia, see figures 2 a-c.

2c

Figures 2 a-c: Xylota coeruleiventris ZETTERSTEDT, 1838: a. surstylus; b. hypandrium theca; ¢. acdeagus
(lateral view).

?: Similar to the male. Frons shining over antennae, with weak pollinose
areas posteriorly, and with pale pollinose fascia between the shining and obscure
parts. First tarsomere without modified setae at apex. Hind trochanter without any
calcar.

Material: 32 43 and 18 ¥%, Great Britain, Switzerland, Estonia, Western
Siberia, Amurland, Primorye: 1 &, Russia, Lower Amurland, Evoron Lake, 7.vii.1990 (V.
Mutin) (VAM); 1 &, 3 9 with same data, but collected on 7-15.vii. 1990; 3 33, 20 km N
Komsomolsk-on-Amur, 10,13.vi.1983 (V. Mutin), 7 88, 17 9%, Lower Amurland, Pivan,
13.v1.1978, 14,25.vi. 1979 (V. Mutin), 3 &4, Myaochan Chain, Amut Lake, 15,22 viii.1994
(V. Mutin);, 1 2, Myaochan Chain, environs of Gornyi, 25.vi.1986 (V. Mutin), 3 29, Lower
Amurland, mouth of Gorin River, 19,22 vi.1984 (V. Mutin), 11 ?%, North-west of Amur-
skaya Territory, environs of Tynda, Sigikta River, 4-8.vii. 1990 (V. Mutin); 1 ?, Primorye,
Taezhnaya River, 6.vii.1982 (V. Mutin), 1 &, Sakhalin, 15 km NW of Aniva, 23.vi.1989 (A.
Barkalov); 2 3, Sakhalin, Yuzhno-Sakhalinsk, 8.vii.1957 (N. Violovich).

Discussion. The true X. coeruleiventris is closely similar to X. pseudoignava,
from which it is best distinguished by: the absence of black pile on the postalar
callus and on postcrior part of the scutum,; usually by the presence only of one
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modificd scta at the apex of first tarsomere of the front tarsus: and by the torm ol the
hypandrium theca in the ventrobasal part. and of the lower lobe of the sursivhi
(figures 2 at+c).

Xylota coquilletti HERVE-BAZIN, 1915
= Xylota silvicola MUTIN, 1987 syn. nov.
Xvlota huangshanensis HE & CHU, 1992 syn. nov.

HERVE-BAZIN (1915) proposed
to use the name “coquilletti” for X.
cuprina COQUILLETT, 1898 preoc-
cupied by Bicor (1885). We exam-
ined the holotype and the paratype of
X cuprina, kept in the USNM. The
holotype is supplied with the label
“No. 3999 and is a different species
from the paratype: it does not corres-
pond to X. amamiensis (=X coquil-
letti sensu SHIRAKI, 1968; HIPPA,
1978; and other authors). However, it
is identical to X. silvicola MUTIN,
1987 syn. nov. and X. huangshan-
ensis HE & Cuu, 1992 syn. nov.. The
latter is known to us only from the
original description and figures.
Unfortunately we could not score it
adequately enough to include here in
the analysis.

X. coquilletti has the typical appearance of the carbonaria group, but the
genitalia (although plesiomorphic) are more like the aeneimaculata group of HIppPA
(1978) [note that amamiensis SHIRAKI, 1968 (=coquilletti sensu Hippa, 1978)
belongs to the carbonaria group of Hippa, 1978]; it differs from known species of
the aeneimaculata group by the symmetrical cjaculatory hood, weak sctulae (brist-
les) of the hypandrium theca and the absence of the lateral lobe. The surstyli are
unsymmetrical (figure 3). It is possible that X. coquilletti has more plesiomorphic
characters than other species of this group.

3

Figure 3: Xylota coquilletti HERVE-BAZIN, 1915:
epandrium (dorsal view).

Xylota jakutorum BAGACHANOVA, 1980
= Xylota coeruleiventris auct., nec ZETTERSTEDT, 1838 (ZETTERSTEDT. 1843 in parl
[variation B]; HippA, 1968; STACKELBERG, 1952 in part and other Russian authors:
StUBBS & FALK, 1983 and othcr European authors: VIOLOVICH. 1983 1 part:
others)
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ZETTERSTEDT  (1843) mentioned this species as the form B of .\
coeruleiventris. Males of this species differ from other Palacarctic species of the .\
triangularis group by the reddish maculac on their tergites. Females have morce or
less developed reddish maculac on tergites 2 and 3, sometimes very strongly reduced
and obscurcd.

Xylota philippinica spec. nov.
&: Body length 10,5 mm. wing length 8§ mm.

Head: In front view subcordate. Frons protruding forward hardly morce than
fower part of face. Eves large. eve suture 3 times shorter than vertical triangle. Face
and frons brown. pale pollinose. less dense over antennac. Antenna bright vellow,
length of basoflagellomere 1.5 times as long as wide. Arista brownish. very long
and thine its length nearly 3 times as long as length of basoflagellomere. Vertical
triangle veny clongate. mainly shining black. with very short black pile and blue
reflections: bevond front ocellus. densc vellowish pollinose and with short pale pile.
Ocellar triangle set a long way back (figure 4 a).

Thorax: Scutum black. with a complex pattern of pile and pollinosity. Post-
pronotum mainly grey pollinose and with yellow pile. its posterior part shining
black. with slightly bluc reflections and short black pile. Scutumn before transverse
suturc and its postcrior margin along scutellum and postalar callus with golden
short pilc and a bright bronze sheen. Anterior part of scutum with two submedian
vittac of erect pile. Scutum beyond transverse suture dull black, with very short
adpressed black pile. Scutellum trapezoidal. shagreened black, weakly shining, with
short adpressed yellowish pile. without marginal sctac. Premarginal sulcus of scu-
tellum distinet. Pleura pale pilosc, with pale pollinosity. Wing membranc mainly
with dense microtrichia, posterior basal 1/4 of br and basal 1/4 of bm and cup clcar.
Front and mid femora black. with slight bronze sheen and with short erect pale pile.
Front and mid tibiac and tarsomcres 1-3 of front and mid tarsi palc yellow, with
very short adpressed whitish and yellow pile. Apical tarsomeres of these tarsus
darkened. Hind trochanter with short acute spur (calcar). Hind femur dark brown.
bronszc shining. rather thick. ventrally with pro- and retrolateral rows of rcgular
spines (spinac) and mainly with palc adpressed pile. Hind tibia yellow with dar-
kened apical 1/3. with basoventral (spinose carina) ridge of black sctulac. Hind
tarsus with yellow tarsomeres 2-3. and tarsomeres | and 4-5 brown dorsally.

Abdomen: Constricted. narrrowest at junction of segments 2 and 3. Tergites
2 and 3 dull black. ncar anterior margin with reddish triangular inner-facing macu-
lac. Sides of tergites 2 and 3 and wholc tergite 4 brightly shining bronze, with erect
pale pile. Sternites 2 and 3 reddish with pale pile. Sternite 4 brown, mainly with
dark pile. Syntergosternite with pale pile. For genitalia. see figures 4 b+c.
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Figures 4 a-c: Xylota philippinica spec. nov.: a. vertex of male; b. male genitalia (lateral view); c. left
surstylus (lateral view).

?: Similar to the male except for the usual sexual dimorphism. Frontal
prominence without pollinosity, brown over antennae, posteriorly black, weak
shining. Posterior part of frons pale pollinose and with short erect yellow pile.
Ocellar triangle and vertex posteriorly shining black, with blue reflections and
mainly with yellow pile. Abdominal reddish maculae smaller.

Holotype: &, Philippines: Sibuyan, San Fernando, 11.ix.1980 (T. Borromeo
& R. 1. Vane-Wright) (BMNH)

Paratype: ¢, Philippines: Negros Oriental, Amian Falls, 25-28.viii. 1980 (R.
[. Vane-Wright) (BMNH)

Discussion: X. philippinica spec. nov. belongs to the pendleburyi group of
Hippa (1978): it is similar to X. processifera HippA, 1978 in the theca of the hypan-
drium and the surstyli; it is also similar to X. petu/ans CURRAN, 1928 in its hind leg.
It is easily distinguished from all known species of this group by the pattern of scu-
tum and the situation of the ocellar triangle.

Xylota pseudoignava MUTIN, 1984
= Xylota crepera HE & CHU, 1992 syn. nov.
= Zelima coeruleiventris ZETTERSTEDT, 1838 sensu STACKELBERG (1952) [in part]

The author of pseudoignava made an unfortunate mistake in his description
of this species as an accidental result of the substitution of genitalic preparations. .\
pseudoignava was described with the genitalia of X\ ignava (Paxzik. [1798]).
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Examination of the original description of \. crepera Hi & Cut. 1992 syn. nov.
allows us to recognise it as a synonym of .\ pseudoignava MUTIN, 1984,

Y. pseudoignava differs from
the similar Palacarctic species X.
coeruleiventris and X. jakutorum by
the combination of the following
characters: abdomen black with sil-
very maculac on tergites 2-4, or rare-
ly totally obscure; basal tarsomere of
front leg with a pair of long curved
setae at apicodorsal prolateral corner;
scutum yellow pilose with black setac
Figure 5: Yylota pseudoignava MUTIN, 1984: hy- on postalar callus, and with some
pandrium theca (lateral view), long black pile and/or patches of
short black pile in posterior half;

theca of hypandrium with a sharp posteroventral tubercle (figure 5).

Material: 53 438 and 70 29 from southern Siberia (Altai, Tuva. western
Sayan), Amurland, Primorye.

Xylota tarda MEIGEN, 1822
= Xylota arboris HE & CHU, 1992 syn. nov.

Examination of the original description and the figures of the genitalia of X.
arboris HE & CHU, 1992 syn. nov. showed that this taxon is identical to X. tarda
MEIGEN, 1822. We studied a large number of specimens of Far-Eastern X. farda and
found wide variability in the abdominal pattern. The majority of the studied speci-
mens of X. tarda have reddish abdominal maculae, joined medially. This character
was designated by HE & CHU (1992) as the important characteristic of X. arboris
syn. nov..

Xylota zeya spec. nov.
&: Body length 8 mm, wing length 6.5 mm.

Head: In front view elliptical Face rather slightly concave. Lower part of
face protruded forward less than the frontal prominence. Frons and face black, pale
pollinose. Antennac and arista dark brown, basoflagellomere and apex of arista
paler. Vertical triangle black, with long dark brown pile.
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Figures 6 a-c, 7 a-c: 6. Aylota zeya spec. nov.: a. epandrium; b. hypandrium theca; c¢. aedeagus (lateral

view); 7. Xylota nartshukae Bagachanova, 1984: a. surstylus; b. hypandrium theca; c. aedeagus (lateral view,
right side).

Thorax: Scutum and scutellum mainly shining black, with erect black pile,
longer along apical margin of scutellum. Postpronotal lobes and space between them
with brownish and whitish pile, grey pollinose. Pleura with weak pale pollinosity,
and with mainly white pile; posterior dorsal corner of anepisternum and anepimeron
with black pile. Premarginal sulcus of scutellum absent; apical setae of scutellum
indistinct. Wing membrane with dense microtrichia, stigma yellowish, unicolorous
with cells C and Cs. Legs entirely black. Femora mainly with erect pale pile. Tibiae
retrolaterally with pressed black pile. Hind trochanter with hardly developed spur
(id est with trace of spur). Hind femur ventrally with numerous thin setac (bristles)
which do not form distinct rows toward base. First tarsomere of front tarsus without
modified setae.

Abdomen: Duil black, with shining triangular maculae on tergites 2 and 3;
basal part of tergite 4 shining black. Shining areas and sides of tergites pale erect
pilose, dull areas with brown short pressed pile. Syntergosternite pale pilose. For
genitalia, see figures 6 a-c.
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@+ Unknown.

Holotype: &. Amurskaya Territory. Zeya Town. 29.vi.1979 (A. Shatalkin)
(ZMMSU).

Discussion. In appcarance. X. zeva spec. nov. is very similar to X\ narishu-
kae BAGATSHANOVA, 1984 and . suecica RINGDAHL. 1943, The former is distin-
guishable by its pale pilose scutellum and tibiae. by the less clliptical form of the
lower lobe of the surstyli. and the form of the lateral arms of the hypandrium theca
(figurcs 7 a-¢). The latter has more short pile on the scutum and scutellum. a thinner
and longer arista. a distinet premarginal sulcus of the scutellum. mainly pale pilose
tibiac. the black pile of the syntergosternite. and a different type of hypandrium
theca.

Phylogenetic analysis

The subgencra and specics groups of Hirpa (1978) are in gencral well sup-
ported by our data. and the genus Brachypalpoides is also monophyletic according
to our data. However. the eventual tree (figure 18) shows that some specics groups
arc unclear, and that the subgenus \v/ota is not monophyletic. since the other sub-
genera are dispersed among its species groups. The characters supporting this tree
are given in table 2: one can scc that there are no synapomorphics defining the car-
bonaria group. and it may be worth reassessing the validity of this grouping. Fur-
thermore there arc apparently no changes supporting the monophyly of the main
clade (from node 4 on figure 18). The clade consisting of the segnis. flavitarsis and
ignava groups of Hirra (1978) is very distinct. and probably these should all be
recognised as a single group. the segnis group. The most plesiomorphic group is the
Holarctic rriangularis. indicating the geographical origins of the genus \3/ota.

Relationships of the species within two of the species groups. the syivarum
and wriangularis group. are shown in figures 19-20. The other main species group.
the carbonaria group. was poorly resolved by the characters we use here. We do not
have space here to explore the suggested geographical transitions and character
changes among specics within groups.
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Table 1: Characters and character states used in the phylogenetic analvsis

MuTIN & GILBERT: Phylogeny of the genus Xviota (Diptera, Syrphidae)... 59

[V R NV S

-~ N

20
21
22
23

Geographic distribution

Eastern Palacarctic

Western Palacarctic

North America

Neotropical

Oriental

Australasian

Afrotropical (mclusive Madagascar)

Male characters

Frons pollinosc

Vittac of paler pile on scutum
Fascia of dark pile between wings
Scutellar sctae along hind margin
Scutellar pile

Scutellar submarginal sulcus
Anterior anepisternum pollinose
Posterior ancpisternum pollinosc
Katepisternum pile between dersal
and ventral patches

Microtrichia of cell ¢

Modified setac at apicodorsal prolateral
comer of {irst tarsomere of front leg
Mid-femur with subapical retrolateral
ventral spina or spinae

Calcar of hind trochanter

Ventral spinac of hind femur form two rows
Ventral spinae of hind femur regular
Ventral spinac develop on only apical
one-third of hind fermur

Prolateral setae on middle hind femur
Ventral tufi of long pile on hind femur
First tarsomere of hind tarsus

2nd (and 3rd) tarsomeres of hind tarsus
(4th and) 5th tarsomeres of hind tarsus
Basoventral setulac of hind tibia
Subbasal prolateral process of mid femur
Metasternal pile

Submedian ventral dens of hind tibia
Hind femur apicoventrally bituberculate
Pattern of abdominal tergites 2 and 3

Pile of syntergosternite

Posterior margin of sternum 4 with
claw-like appendages

Lateral basodorsal sternum 9 modificd
(Hovaxylota)

Flat setulac of hypandrium theca
(aethusa-fo type)

Dorsal thin setac of lateral arms
(florum type)

State (¢

absent
absent
absent
absent
absent
absent
absent

entire
absent
absent
absent
short

absent
entire
entire

absent
entire

absent

absent
absentvery small
absent
absent

absent
absent
absent
black
black
black
absent
absent
absent
absent
absent
shining metallic

dark

absent
absent
absent

absent

State 1

present
present
present
present
present
present
present

partial
present
present
present
mixed
present
partial
partial

present
absent on basal
one-third or more

present

present
normal (distinet)
present
present

present
present
present
vellow
vellow
vellow
present
present
present
present
present
red or yellow
or absent
pale

present
present
present

present

State 2

long

very long

entirely red
or vellow

40

41

)

43

44

45

46

47

62
63
64
65
66

Dorsal dentis of lateral arms

(tarda type)

Lateral dentis of lateral arms
(naknek-umbrosa type)

Ventral setulae of hypandrium theca
(coeruleiventris-triangularis type)
Ventral dentis of hypandrium theca
(lenta type)

Outer lateral lobe of hypandrium theca
(aethusa-fo type)

Apicoventral lobe of lateral arms
(pendleburyi type)

Apicoventral dens of lateral arms
(ignava type)

Lateral arms with 3 apical lobes
(Sterphoides type)

Ejaculatory process

Apicoventral spinae (dentis) on superior lobe
of hypandrium theca (flavifacies-violaceus type)
Ventral branched lamella of hypandrium
theca (mimica-setosa type)

Female characters

Frons pollinose

Scutum vitta of paler pile
Scutum fascia of dark pile
Scutellum pile

Scutellum sulcus
Scutellum apical sctae
Microtrichia of cell C

Pollinose anterior anepisternum

Pollinose posterior anepisternum

Ventral spinae of hind femora form two rows
Ventral spinae developed only on apical
one-third of hind femur

Ventral spinac of hind femur regular

First tarsomere of hind tarsus

2nd (and 3rd) tarsomere of hind tarsus

(4th and) Sth tarsomere of hind tarsus
Pattern of abdominal tergites 2 and 3

Pile of tergite 5

Pile of posterior callus

Pile of dorso-ventral comer of
posterior anepisternum

Ventral sctae of mid basotarsomere
Prolaterial setae of hind basotarsomere
Apicoventral corner of hind tibia
Basoventral unspinose carina of hind tibia
Basoventral sctulae of hind tibia
Upper and lower pilose spots of katepi-
sternum connected along anterior side

State 0

absent
absent
absent
absent
absent
absent
absent

absent
absent/very small

absent

absent

absent
absent
absent
short
absent
absent
entire

entire
entire
absent

absent
absent
black
black
black
absent/

dark (black)
pale

pale

absent
absent
absent
absent
absent

absent

State 1

present
present
present
present
present
present
present

present
long

present

present

present

present

present

mixed

present
present

absent on basal
one-third or more
partial

partial

present

present

present

yellow

yellow

yellow

red or yellow
shining metallic
pale

black

black

present
present
present
present
present

present

State 2

long

entircly red
or yellow
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Table 2: Apomorphy list for main groups (node numbers correspond to figure 18
Node Ancestor Character  Ancestral state  Derived state Node Ancestor Character  Ancestral state  Derived state
1 Brachypalpoides 16 1 0 38 0 1
17 1 0 31 0 !
23 1 0 33 0 1
34 2 0 6 5 22 0 1
48 1 0 29 0 !
57 1 0 62 0 1
59 1 2 7 6 11 1 0
61 1 0 43 0 !
67 1 0 36 ! 0
V&) 1 0 67 0 1
75 1 0 aneimaculata group 7 6 0 1
triangularis group 1 10 0 1 17 0 1
20 0 1 38 0 1
42 0 ) pendleburyi group 7 5 0 1
54 1 2 20 0 2
2 1 3 1 0 8 6 18 0 !
0 ) 46 0 1
15 1 0 carbonaria group 8 none
59 ) o 9 8 8 1 0
3 2 13 1 0 o ! 0
47 0 1 20 0 2
55 1 0 27 0 !
56 1 0 34 0 2
Haploxylota 3 1 0 1 52 1 0
8 1 0 64 0 1
46 0 1 66 0 2
Sterphoides 3 4 0 1 segnis group 9 2 0 1
4 2 none 3 0 1
sylvarum group 4 40 0 1 10 9 17 0 1
71 0 1 22 ! 0
5 4 9 0 1 26 0 1
12 2 1 34 ! 2
21 0 1 37 0 !
52 0 1 62 ! 0
60 0 1 63 0 !
74 0 1 flavitarsis group 10 6 0 1
Hovaxylota 5 7 0 1 8 0 1
12 1 0 J 0 1
17 0 1 34 2 0
26 0 1 66 2 0
27 0 1 ignava group 10 21 1 0
28 0 1 29 ! 0
30 0 1 60 ! 0
37 0 1 74 1 0




63

Dipteron 2 (3), 1999

62

0EEEEEeidadddiédeedddieddd 00000000000TO000000000000000&TT0EE00EE2200T 000000T nsjpuipsty vIoJAx
: CEEEEEEEEEaiiiieddeddeied 00000000000T0000TO00000000000TO000000TTITOOT 00000TO wn.olf v1ojAY~
A% 00000000000TTO0O0TTOTTO000 0000000000TO00000000000TTO0000TOTOOTTITOTOOT 000000T 1a2fdy1f vrojdy =
S 000000000000000T000TTTITO0 00000000000TO00000000000000000T000000TZTITO0 0000100 vIpqQIDq DIOJAY *
= 000000000000000TO0CTTTO00 00000000000TO000000000000000000000000TTTO0T 000000T SLIOJOOLYD DIOJAY ~
o) £88E8882E00000000000T00T0O0 000000000TTO000TTO000000000000TOTO000TZTTO0 0000100 poyuvyp DIOJAY
a 0882888888888 88888888284E 0000000000T0000EE0000048888888E08E08888828E 0000100 DJdLID DIOJAY *
< 088E8E2ai00008E88888E2000 000000000T00000EE000008888888E80880888888EE 0000TOO 10840 v1ojAY~
5 £82EiieTOTOT0000200TTO000 000000000TTO000TTO000000000000TOTO000TTTIO00 0000TO0 paafijnuup p1oJAY x
= 000000000000000TZ00TTTO00 000000000TOTO000TO00000TO0000TTO00000TZTO0T 0000TO0 stuaaysn3up pojAy«
a dno.8 winavads
N’
3 000000000000000000000T000 000TT0000000000TOC000000000000000000002T00C 000000T pupjoyo1s (vjojAxojdvry) viojAY
lw, pjo)dxojdo gy
> 00888888888 00000000000000000TZ000000TETOTT 0001000 Aa1sp3ouays saproydials
4 000T0000000000042000000000000T2000000TETOTT 0001000 sadifns saproyd.iayg «
5 000T00000000000T00000000000000000000004T00T 000T000 snynpyu saproydaaig -
&b Q0CEEEEiididf0eiidiN0ididdidcdddd0aadedidadid 0deddid snsopnqau ﬂ%ﬁ@&&t&%
2 0022000000000008200000888E88E8EEE0EE082EEEEEE 000TOO0 m240] saproydiaig
= 00&e 000T000 84D sapioyd.ia)g
] 00&e 000T000 080 saproydiaig
2z 00&¢e 000T000 940 saploydizig
g 00&¢ 000T000 S¥0 saproyd.iaig
2 002888288 diidQ0ed00008eeiddidicineifeeddedldie 000TO00 P¥0 h&ﬁb&&h&%
= 008822888 2EE0000000000TTTOOTO000000EETETOTO 000TO00 €40 saproydials
[ 008E888888¢E820000TO0000TTTOOTO0TO00000TOTOET 000TO000 Z¥0 saproydiaig
> 00888888888 E00000000000TTOOTOOTC00C00TOTTITT 000TO00 4D saproydisig
£ 0024T000000000004E00000EEEEEELEE0EE0EEEEEdied 000TO00 421s03AYov.Lq SapIOYdAd)S
M 002T000000000004E0000082EEEEEL0EE08eEeded 0Ledeel snaunzo saproydials
= 000T00000000600002000000000000TTO00000TZTO0T 0000100 11SL saproydiars
o saproydiayg
&
e 0000TO00TOOTTOOTO00TTZTO0 00000000TO00000TO000000TTO0000TO00000TZ0TOT 00000TT supmduvLy p1ojAY <
) 0000TO0TTO000000000TO0000 00000000TO00000T000000000000000000000TOTTI0E 00000TT powans DIoJAY x
=) 00882EEEEEEEEeEEEEiidiéds 00000000TO00000TO00000EEE00000TO00000TZ000T 0000TO0 LauIDd DIOJAY »
p 0000TO0TO000000TO00TTIC000 00000000TO00000000000000000000TOTOC00TTTIO0T 00000TT pavuiopnasd pjojAx «
dnoud suvn3uviy
GPEZT068L9GPEZT068LISHEZT 068LIGPEZT068LISHEZTO68LIGYEZT068LIGFEZT068 LIGPELT
LLLLLL9999999999GGG55GGGS Ghrhvh v PP PECEEEEEEEETLZCZ2ZCZCTITITTITITO0 0000000
S EEEEE——————

déddidiiid
LL0T0LLL

OO0TTOO000TOTITIOTO000TOTO00
002T2ida000000TO000TI0000

00000000T000000TO000000000000000TC000TCTIOT
00000000TO000000T0000000000000TO00000TTTOOT
00000000TO000000TO00000TCO0000TOTOO00TTTIOT
00000000T000000TO0000000000000TO000TOTLTTIO0
00000000TC00000TTIOCO00OTTO000TTOTO000TCZTOO0T
00000000T00L0000T000000000000TTOTO000TLTOOT
00000000T000000000000000000000TOTO000TTTOO0T
00000000T0000000TO00000000000TTIOTO000TETOO0T
00000000T000000TTO00000TTO000TTIOTO000TLTIOT

0TTO000T00000004000000000000000040000TTT000
00TO000TO000000E0TTO0000000TO000LTOO0TLTOOT

00T000000000000200TO0000000TO000L0000TCE00T
00T0000T0000000404200000000000004T00TOTE00T

00T0000T00000000Z4200000000T000000TQ0TZTO00
OTTOO00TO000000TOEE000TTIO00000000000TZTO00
$Li0éifidédzided

00TO000TO00000042000002E2E8Teed0
O0TOOC00TO000000LETTIO00EECEETLii0
0

0000100
000007TT
0000100
0000100
0000100
00007100
00000TT
0000TO00
0000TO0

0010000
0010000
0010000
000000T
0010000
0010000
0010000
00T0000
0010000
0010000
00000T0
000000T
00T0O000
0010000
0010000
00T0000
0010000
00710000

111211210 DIOJAY *
wn.iopnyvl vjojAY «
1aury DIoJAY «

suo.fiavlf plojAy ~
pprounls pjojAx «
psnfiuod projAx -~
SLJUIAIINAIOD DIOJAY ~
1m0]231q DIOJAY ~
sioup pjoJAx ~

dno.s suvnduviy
snaopjola zmﬁa%a&o\ugm
SUapLL] $ap10o &Nc&b\uu&m*
suapua)ds sapio m\c&@usm
xapduss sapio kc&a\usm
suapn.ajosd sapio Kam@usm
saduunyd sapio &NBQ‘\ES&N
snsonid sap1o kc&o\usm
aa31uad sapio ks&o\usm
snyputjoad sapio H\Q&\Susm
SnuUpIOUL SIPI0 kc&m\usm
vjua] sapio m\s&@usm
sa1opfiapyf sapio ku&\m\usm*
snjpaaaf sap1o n\a&@usm
saa1p sapIO Q\B&Qogm
AOJOOSIP S2PIO a\c&m\ugm
styuaatadno sapi1o KB&QQSQ
sadiuuniq sapio Ku&«xuc&m
saprodipdAyop.iq sapio ka&«fgm
40]021q SapI10 &\B&ngm*
psoqu saprodipddyovag

saprodpddyovagy

TANSL] 9Y3 WO} wI0d sap1oydials

J0 somads paquosapup) 'seoeds £q pajeredos sjos Io)orIRyd S[EwR) pue ofew ‘omyder3osd oy} Yim ‘I S[qe) JO IOPIO SY) UL SIE SISNBILYD
"sdnoid sarads oY) ur paziuedio are exe], ‘sisA[eue anouadoAyd ayy ul pasn ‘ejep 93o[dWod SIOW I SSOY) SIE XLISISE Ue (JIM PINILUL BXE],
*219Y PaIapISUOd €XE) oY) JoJ S[qe) 19RIBY) i€ IR




65

MUTIN & GILBERT: Phylogeny of the genus Xylofa (Diptera, Syrphidac). ..

Dipteron 2 (3), 1999

64

000000000Z0TTOC000TTITO000

0T00ciic000TTOOTOOTTITZO00

0T0000000Z0T0OTOTO00TTTIO0O

0T00000000000T0TO00TTTOTO

0100000000000 TOTO00TTO000

LldiddddeddeeLeeddLedeuLe

0T00&ieiTTIO00TTIO000TOO0TO

0000T0000000000TC000000TTO0C00TOTTOO0TZ0000
0000T000000000002000000TTO0000CZ0TTOOOTTITIO00

0000TO000000000TOO000TOTTO000TZOTTO00TLTIOTT

0000TO000000000TZ0000TOTO00CTTIZOTO000TTTIO00

0000TTO00000000000000TO00000TTTIO00000TETTITT
00000T000000TO0OTO0000TOO0000TTZO00000TO00TT
0000TTO00000TOOTO0000TOO0000TTTOOC000OTOTOTT
0000T0000000T00E00000TO00000TTZ0E0000TETO0L
000000T00000TO0TO0000TO00000TTZOTO000TTTIONO

0000TTIT00000000200000TO00000TTTOEL0LETTTLTO
0000TO000000TOOTO0000TO00000TTOOTO000TIO0TIOTT
0000T0000000000TTOO00TO00000TTTOC0000TOTTTT
0000TTTO000000040000000000000T000TO000000TT
0000TOTO0000000TO0000TO00000TTO000000TTIOTT
000000T00000TO0TO0000TO00000TTTOTO000TTITIONO
0000TOTO0000TOOTTIOOCOTOO0000TTTO00000TOTIOTO

00000T000000000TTO000TO00TITITZ000000TO00TT

0000TTO00000000TO0000TOTTITTITTITZO00000TOTOTO
00000T000000000TTO000TO00O00TTTO0L0000T000TO
00000T000000000TTOO00OTOTOO00TTO000000TO0TTO
0000TTO00000000TOO000TOOOTTITTITZ000000TO00TT
00000T000000000TTOO00TOTTITTITITZ000000TO00TT
00000T000000000TO0000TO00000TTZ000000TO00TT

00000T000000000TO0000TO00TTTITTICO00000TO00TT
00000T000000000T20000T000000TTC000000TOTIOTT

0000100
0000071

0T00000

0000TTO

0010000
00TO000
00T0000
00T0000
00T000T
0010000
0010000
0010000
00TO000
00T0000
000000T
000000T
00T0O000

00T0000
0010000
0010000
0010000
0010000
0010000
0010000
00TO000
00TO00O0
00TO000
0010000

viquiavyf projAx~
c;e:.%‘\ DIOJAY ~
dno48 vavusi

s1saog1a0)f DIOJAY «
dnous sisavpanyf

S1uBas pjojdy «
dno.8 smudas

D314 DIoJAY 5
suvpngad pIoJAY »
Sua2s2usD0431U DIOJAY *
sap100f pIOoJAY +

of pjojdy~
pyp)ja3p)fa pIOJAY «
p3Adospy> pjoJAY *
DLIDUOGIDD DIOJAY *
vauvdop vjojAy «
smpsndup vjojAy «
wajpnboo projdy «
SISUIIUDUD DIOJAY x
vsnyjov pjojAY «
dnous vrvuoqivo

pipjAis pIOJAY ~
1oysdars pIOJAY x
p4231398 DIOJAY «
plasifid p1ojAY «
vuafissao04d p1ojAy «
voruddiyyd viojAy
vioppowad vlojdy «
1unqgajpuad pIOJAY «
vutow pjojAy«
pIonf pIOJAY «
vIvLyStq DIojAY«
SuajuonD DIoJAY «
sadiuin p1ojAY «
dnous dmqappusd

£iiddddidididdiiididddiceeiid
00C000000TOTTIOOTOO0TITOO00
0000000TO00000CTOO0TTTOOT

0000000T0000000TTOOTTTO00
000000000T000000000TTO000

000000000000000TTOOTTITOO0
0000000TO000000TTOOTITITOO

SPEC100
LLLLLL9

Neleo}
Or-
O

00000TO00000TO0L00000TOO0000TTOC0TOCOTTIOOTT
00000TTOO000TO0O000000TTITIOOO0OTTO000000TETOTT
00000TTO0000TO0E00000TOO0000TTOO0OTOOOTOOOTT
00000TTO0000TO00TOOOOTCTITIOTTTOOTO00TLTOOT

000000000000TTOE0000TOLEL0000TO0LTOO000TOTO
00TOO00000000TTTE00000000000T0O000LTO000000TO

000000000000TTOL0000TOTTTIO000TO0O0TO00TOTOTT
00TOOC0O00000TTTE00000000000T0000ETO0O00TIOTO

0000000000T0000TO000000000000000000000TTTOL
000000000TTTOO0TTIO00000TTOO0000000000TTITOO0
000000000T0TO000000000000000000000000TTTOOT
0000000000TC0000000000000000000000000TETO00
0000000000TO000TTO00000TOO0000TOTOOTTIOTOOT
00000000000T00000000000TT00000TO00000TTITIIOT
0000000000TO000TZ000000TO00000TOTIOOTOTLTOO0
00000000000T00000000000000000T0000CTOTTITIOT
000000000TTO000TTIOO0000000000000TO0000TTO00

0000TO000TOTOO0TTIOO0000TOO0000TOTOOTOTTITOOO
000000000TOTO00TOO00000TOO0000TO00000TETO00

0000000000T0000T00000000000000000000002TT0T
00000000C0TO000CTTIO000000000000TOTO00004TT0O0

00000000000TO00TTO0O0000000000TOO00OTITTITOOT
0000000000TTO0000000000TO00000TOC0000TETETT
00000000000T00000000000000000TO0000TOTTTOOT
00000000000TO000TOO0000000000TO0000TOTTITIOO

0100000
0100000
0T00000
0100000

T000000
1000000
T000000
T000000
T000000
1000000
T000000
T000000
T000000

000000T
0000010
000000T
0000100
000007TT
00000TO
0000100
000000T
00000TT
0000100
0000T00
00T0000
6000TOO0
0000001
0000TO0
0000100
00000TT
00T0000

avaun3avaou DIOJAY »

pupLi vIOJAY~
p101doaIni205 DIOJAY «
vionovUMIaUEY DIOJAY
dnou3 vmovunausv

pupona piojAXpAoE]
sisuann3nin vjojAxvaoq
psojas piojAxvaof]
sniqos vojdxvaofy
smuiofiuvyd vojdxvaogy
vipuLivad DIOJAXDAOL] «
12aavu vjojAxvaoy
vouunu viojAxvaogy
po2UvY DIOJAXDAOL]
ppojdxvaoyy

vdaz p10jAY ~
PUUIOYIUDX DIOJAY *
vso4quin pJojAY «
pyonoLaqny vIoJAY
ppany vIoJAY «
wnipajds pjojAx«
vp1OSofgns vIoJAY «
oLIGIS DIOJAY x
pappnuss PIOJAY x
DIDULIDI[2INOS DIOJAY x
viopnovuLiponb p1ojAx«
1954nu DIOJAY *
piypou vjojAx «
apynysLIDU DIOJAY *
yauypu vIOJAY *
panoU vIOJAY x
vuvtuaBiou pojdy~
D3] DIOJAY~

vsdoj Soﬂw\*
ap0y0s1 DIOJAY ~
dnous winivajds




00 Dipteron 2 (3). 1999 MUTIN & GILBERT: Phylogeny of the genus Xylota (Diptera. Syrphidac)... 67
Brachypalpoides favifrons
triangularis group suecica
Haploxylota ouelletti
1] 3
Sterphoides analis
z ejuncida
sylvarum group
rainien
Hovaxylota
4]
triangularis
aeneimaculata grp
5] El
7 pseudoignava
pendleburyi group
coeruleiventris
6]
carbonaria group
Jjakutorum
8| —_—— segnis group
hinei
9]
[ flavitarsis group
— bigelowi
10
\— ignava group
confusa
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Figure 20: Phylogenetic system of the sylvarum species group.
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