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Phenetic and ecological relationships between species
of the subgenus Hercostomus (Gymnopternus) in western Europe
with the description of two new species (Diptera: Dolichopodidae)

M. POLLET

Brussels, Belgium

Department of Entomology, Royal Belgian Institute for Natural Sciences,

Abstract. As revised here. the subgenus Gymnopternus Loew of the
genus Hercostomus (Diptera: Dolichopodidae) comprises nine western
European species. H.aerosus, H.metallicus and H.assimilis are re-
described, and H.silvestris and H.blankaartensis are described as new.
Keys to males and females are given which include all western European

species of this subgenus. A phenogram based on twenty-seven morpho-
logical attributes is compared with cluster analyses based on the habitat
preferences and seasonal activity patterns. The results are discussed in
the light of the niche separation versus coexistence principles.

Introduction

Species of the genus Hercostomus Loew, 1857
(Dolichopodidae. Diptera) reach their highest
diversity in the Palaearctic and Nearctic regions.
Stackelberg (1933, 1934) mentions nincty-one
species for the former, whereas Foote er al.
(1965) lists cighty species for the latter region.
Since the publication of these synopses. separate
descriptions by several authors resulted in an
additional thirty-one and seventeen species for
the Palacarctic and Nearctic region respectively.
A much smaller number of species is known
from the Oriental region (forty-five species,
including the Palacarctic species fl.chetifer
(Walker, 1849; Dyte, 1975)) and the Afrotropical
region (twenty-four species; Dyte & Smith,
1980). whereas thus far only five Hercostomus
species are reported from the Neotropical region
(Robinson, 1970). Finally, four species are
recorded from the Australasian region, all of
which are found in New Zealand (Parent, 1933).

In North America, most authors generally
treat Gymunopternus as a full genus quite differ-
ent from Hercostomus (e.g. Curran, 1933;
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Robinson. 1964; Corpus, 1986). European in-
vestigators, on the contrary, mostly lump these
genera together under  Hercostomus  (e.g.
Stackelberg, 1933, 1934: Parent, 1938: d’Assis
Fonseca, 1978). However, the Gymnopternus
species investigated here seem to be clearly
monophyletic as opposed to the species belong-
ing to the nominal subgenus.

Species of the subgenus Gymnopternus Loew
all show a very similar habitus, mostly without
conspicuous ornaments on legs and antennae
and with rather simple genital lamellae (=cerci)
in the males. Robinson (1964) reports that these
characteristics occur in Nearctic species of this
subgenus too. Another, though less conspicu-
ous, characteristic of Gvmnopternus is the
presence of a group of fine hairs on the meta-
pleura, just in front of each posterior spiracle
(Curran. 1933). Among the western European
species of this subgenus, H.cupreus (Fallén,
1823) and H.angustifrons (Staeger, 1842) are
easily distinguished by the presence of mainly
dark legs. H.celer (Meigen, 1824) and H.brevi-
cornis (Staeger, 1842), on the other hand, are
recognized by the swollen basal part of the
costal vein in the wings. The remaining species.
H.aerosus (Fallén, 1823), H.metallicus (Stan-
nius, 1831) and H.assimilis (Stacger, 1842),
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are very alike, especially the females. Conse-
quently, females are sometimes hard to identify
correctly. Moreover, while sorting material
from different sites in Belgium, some new
species were  discovered which are  closely
related to H.assimilis. In this paper, Herco-
stomus assimilis, H.aerosus and H.merallicus
are redeseribed and Hosilvestris and H.blan-
kaartensis are described as new species. Addi-
tionally, a key is included for all nine
western European species of the subgenus
Gvmnopternus.

Material and Methods

Concerning the investigated species, as many
samples as possible were checked for the pres-
ence of one or more of these species. From the
largest samples. a holotype and paratypes for
cach of H.silvestris and H.blankaartensis were
selected. The constancy of the specific char-
acteristics were checked in a large number of
specimens (if possible, n = 30).

For cach species (H.assimilis, H.aerosus.,
H.metallicus,  H.silvestris  and  H.blankaar-
rensis), drawings were made of the wing, the
general habitus of the hypopygium and some of
its important diagnostic structures (the genital
lamella (=cercus). the telomere (TM) and the
caudal appendage of the basimere (CAB) (ter-
minology as in Ulrich. 1974)). Moreover, several
measurements were taken concerning the wing
and the wing venation. Some of these features
are used in keys to distinguish H.metallicus,
H.aerosus and H.assimilis and consequently 1
thought they might be of diagnostic value for
the identification of the other species too.
Samples of H.assimilis collected at several sites
were investigated in that way to give an idea of
the spatial variability of the indices.

In order to have a general view of the distri-
bution of the newly described and redescribed
species in Europe, many scientists were asked
for their cooperation (see Acknowledgments).
In this way, data from eleven countries were
available which enabled us to present an
updated distribution pattern of H.aerosus,
H.metallicus,  H.assimilis,  H.silvestris  and
H.blankaartensis.

Finally, since the species belonging to this
species-group seem to be very closelv related,
at least morphologically, the interspecific re-
lationship was only phenetically investigated.

Subsequently, the results of this analysis were
compared with between-species similarities
based on habitat preferences and seasonal
activities (sce further).

Collector and collection abbreviations

BRC: private collection of Dr C. Brunel,
France: BRU: pr. coll. of Dr J. Brunhes,
France: CAS: Czechoslovakian Academy of
Sciences, Czechoslovakia: CRO: pr. coll. of Mr
R. Crossley: HNHM: Hungarian Natural His-
tory Museum, Budapest, Hungary: KBIN:
Koninklijk Belgisch Instituut voor Natuur-
wetenschappen, Brussels, Belgium: MEU: pr.
coll. of Mr H. Meuffels, The Netherlands:
MHNP: Musée de I'Histoire Naturelle de Paris,
France: NRS: Naturhistoriska Riksmuseet.,
Stockholm., Sweden: OLE: pr. coll. of Dr J.
Olejnicek, Czechoslovakia; POL: pr. coll. of
the author: RBB: Research Branch, Bray, Ire-
land; SPE: pr. coll. of Dr M. Speight, Ircland;
SUG: State University, Ghent, Belgium; UC:
Université de Clermont-Fd 11. France: UP:
Université de Picardie, France; VER: pr. coll.
of Mr C. Verbeke, Belgium; ZMB: Zoolog-
isches Museum Berlin, DDR; ZMK: Zoologisk
Museum Kobenhavn, Denmark.

Sampling device abbreviations. MT: Malaise
traps, WT: water traps, PT: pitfall traps. SW:
sweepnet.

Genus Hercostomus Loew, 1857
Subgenus Gymnopternus Loew, 1857

Type species of subgenus Dolichopus cupreus
(Fallén, 1823) subsequent designation by Co-
quillett, 1910: 545,

Subgeneric  diagnosis. The nine western
European species of this subgenus have the
following characters in common.

Head. Face mostly silvery to greyish white
(except for males of H.aerosus). Epistoma
sparsely to densely pubescent: clypeus pu-
bescent or bare. Frons metallic green to bronze,
mostly heavily dusted with grey. Eyes pu-
bescent.  Palpi  brownish black with dark
pubescence and a single dark apical bristle. All
postoccipital setae dark. About 4—5 pairs of
postocellar bristles present. Antennae black,
first and second segments pubescent on dorsal
surface: third segment mostly obtuse to slightly
acute and about as long as deep. Arista strictly
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dorsal, inserted about middle of third antennal
segment; aristal pubescence highly variable be-
tween species.

Thorax variable in colour, shining green to
bronze on dorsum. pleurae heavily dusted with
grey. Propleura with pale or dark pubescence
and onc black prothoracical bristle. Metapleura
with a group of 6—10 mostly black setulae
(mostly pale in H.celer) in front of the posterior
spiracle. Remaining part of metapleura entirely
bare. Acrostichals well developed, strictly bi-
serial and extending to the posterior margin of
the thorax. Six pairs of dorsocentrals present,
the fifth pair situated somewhat more towards
the middle of the mesonotum. From this fifth
pair to the posterior margin of the scutum, a
pubescence is formed by acrostichal-sized
bristles. Scutellum with dense black pubescence
on dorsum and black marginal fringe.

Wings mostly brown (except for H.aerosus),
distal and postical vein mostly parallel, only
rarely somewhat converging (in H.assimilis).
Squamal fringe black. Halteres pale.

Legs. Coloration of coxa I very diverse. vary-
ing from mainly yellow to entirely dark. All
coxal bristles and hairs black. Coxace Il and 111
mainly dark, except for apical fourth to third.
Coxa 11T with a large erect black bristle at about
middle and sometimes with an  additional
smaller bristle near apex laterally. Femora
variable in colour, from mainly vellow. some-
times with a distinct dorsal darkening, to almost
entirely black except for the knees. Femora 11
and 111 each with one preapical bristle. Tibiac
vellow to pale yellow. Tibia 1 with 2 dorsal
bristles: 1 erect anterodorsal bristle. followed
by a row of short strong black spines: no ventral
bristles present: elongate arca with short pale
pubescence on apical half of anteroventral side.
Tibia 11 with 1
H.cupreus), 3 anterodorsal and 2 posterodorsal
black bristles; 1 small and 4 strong apical
bristles. Tibia Il with 3 anterodorsal, 3
posterodorsal and 1 dorsal subapical black
bristle: anterodorsal bristles on apical third fol-
lowed by a row of small dark strong spines:
ventrally with 1—3 bristles somewhat larger
than remaining pubescence. Tarsal coloration
variable between species. from almost entirely
yellow with slight infuscation of segments 2—-5
to completely dark except for proximal part of
metatarsus.

Abdomen metallic green to bronze. pleura

anteroventral (except for

from the stigmata downwards heavily dusted
with grev. All bristles and hairs  black.
Hypopygium (in males): general habitus varying
from stout to slender: aedeagus sheet straight
and caudal appendage of the basimere (‘lobus
ventralis’ of Stackelberg, 1930; Buchmann,
1961) slender: cerci small to relatively large,
ovoid to more or less quadrate-shaped with
strong bristles at the margins.

Previously, the main diagnostic characters
used to distinguish the subgenera Gymnopternus
and Hercostomus were the non-convergence of
the cubital and discal veins and the presence of
a group of small hairs above the hind coxa in
front of the posterior spiracle in Gymunopternus
(Curran. 1933: Robinson, 1964). Contrary to
these authors, I consider there criteria in-
sufficient and suggest that a larger set of features
should be involved in defining these subgenera.
On the basis of the two previously mentioned
characters  only. H.(Hercostomus)chalybeus
(Wicdemann, 1817) might indeed be classified
as H.(Gvmnopternus), as was suggested by
Collin (1940). On the basis of a thorough diag-
nosis of this species, however, 1 conclude it
belonging to the subgenus Hercostomus. In the
first place, /1. (H. )chalybeus appears to be inter-
mediate for the two diagnostic features men-
tioned above: the cubital and discal veins are
parallel along most of their length but show a
distinct convergence just before the wing apex.
Besides the group of small hairs, seemingly
characteristic for the subgenus Gvmnopternus.
a large part of the metapleura has a short black
pubescence.  Moreover, apart  from  these
attributes and a different general habitus,
H.(H.)chalvbeus differs from the other species
by the following morphological characters
(coloration is not taken into account). Bare
epistoma. clypeus distinctly protruding. Acros-
tichals only reaching the level of the fifth pair
of dorsocentral  bristles: no  supplementary
pubescent area present on pronotum. Scutellum
bare with a conspicuous marginal fringe of large
bristle-like hairs. Coxa Il with a large erect
bristle laterally. Tibia I with 2 erect antero-
dorsals and | posteroventral: anterodorsal row
of small black spines and anteroventral elongate
arca with pale pubescence absent. Tibia I1 with
2 anteroventrals. Tibia I with 5—6 antero-
dorsal, 4 posterodorsal and 4 ventral bristles.
Wing: proximal section of postical vein more
than 2.5 times as long as apical section.
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Hypopygium: CAB with enlarged apex, not
slender; cerci very large, Dolichopus-like, pale
with black margins.

Key to the Western European species
of the subgenus Hercostomus
{Gymnopternus)

Males

1. Femora mainly dark, at most yellow on extreme
apex 2

— Femora mainly vyellow, at most infuscated on

posterodorsal side s s o o

2. Middle tibia swollen. somewhat curved and armed
ventrally with 3—4 short spine-like bristles which
arise from small tubercles. Ventral side of middle
tibia without pubescence. Costa of wing conspi-
cuously thickened beyond end of subcostal vein.
Hind tibia completely yellow. Larger species,
total wing length more than 3.5 mm cupreus

— Middle tibia simple, baring normal pubescence
and 1 anteroventral bristle. Costa not thickened
as above. Hind tibia distinctly infuscated on apex.
Smaller species. total wing length less than 3.5 mm

................ angustifrons

(%)

Wing with costa strongly thickened between
humeral crossvein and tip of subcostal vein (in
H.silvestris this section is sometimes  slightly
thickened) . .............. ... .. ............ 4

— Above section of costa not thickened, distinctly
thinner than nextsection . ................... 5

4. Genital lamella vellow. Hind metatarsus yellow on
proximal half. Hind tibia mostly entirely yellow, at
most slightly infuscated on apical fifth .. .. .. celer

— Genital lamella brownish black. Hind metatarsus
mostly entirely dark. Hind tibia slightly to

distinctly infuscated on apical fitth . .. . brevicornis

5. Face velvet-black. Clypeus with short black pu-
bescence. Wings clear. Hypopygium: genital lamel-
lae distinctly black. well developed ... ... aerosus

— Face silvery white. Clypeus entirely bare. Wings
distinetly dark. Hypopygium: genital lamellac
cither brownish black oryellow .............. 6

6. Proximal scction of postical vein more than twice
as long as apical section measured from outer
crossvein. Proximal section of discal vein slightly
longer than apical section measured as above.
Hypopygium: genital lamellac well-developed,
somewhat round. piccous except for ochreous
vellow base. Larger species. total wing length on
average more than4dmm . ... ... .. metallicus

— Proximal section of postical vein less than twice
as long as apical section. Proximal section of discal
vein  somewhat shorter than apical scction.
Hypopygium:  genital  lamellae  rather  small.
Smaller species, total wing length on average less
thandmm ..........0..00.

-1

Hypopygium: genital lamellac ochreous yellow,
quadrat. Front coxa mostly yellow. especially on
lateral side. Femora and tibiac entirely yellow.
tarsi only feebly infuscated ... .. .. blankaartensis
— Hypopygium: genital lamellac mainly to largely
dark. Front coxa mostly dark. Either femora or
tibiae at least partly infuscated ... ... 8

x

. Front and hind femora dislin'(‘ll_\' infuscated at
least on posterodorsal side. Hind tibiac centirely
yellow. Hypopygium remarkably stout. Genital
lamellae small. cllipsoid. piceous with pale base

................................... silvestris

All femora pale vellow. Hind tibiac slightly to
distinetly infuscated on apical fourth to third.
Hypopygium  moderately  slender.  Genital
lamellac well  developed.  quadrat,  black
,,,,,,,, assimilis

Females

1. Femora mainly dark, at most vellow at extreme
FPBK, oo sl S0 VA 503 RaEN B gt e 2
— Femora mainly yellow, at most infuscated postero-
Aol v e moin san sewmeE e SR i

d

ra

. Clypeus bare. Middle tibia with several antero-
ventral bristles. Face about twice as wide as third
antennal segment. Hind  tibia mostly entirely
yellow. Larger species, total wing length more
EHANS:8 T & con vesous ssn sosumann e cupreus

— Clypeus pubescent. Middle tibia with only one
anteroventral bristle. Face distinetly smaller. Hind
tibia distinctly infuscated on apex. Smaller specics.
total wing length distinetly less than 3.5 mm

................................ angustifrons

4

Costa of wing with a distinct. even if only slight,
thickening between humeral crossvein and end
of subcostal vein, at thickest part at least as thick
as next section of costa (in some  specimens
of H.silvestris. the costa is also slightly thickened)

— Costa without the above thickening, this section
distinctly and uniformly thinner than next section

#

Epistoma with long pale pubescence. Clypeus with
short rather dark pubescence. Third antennal
segment mostly slightly acute. Front coxa mainly
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dark. mostly yellow on apical half to third. Femur
I entirely vellow. rarely slightly infuscated
dorsally. Hind tibia at most slightly infuscated on
apical fifth. Hind metatarsus yellow at least on
proximal half. Parameres pale brown with white
L celer

— Epistoma with long dark pubescence. Clypeus
with short dark pubescence. Third antennal
segment mostly obtuse. Front coxa mainly dark,
mostly yellow only on extreme apex. Femur |
yellow, distinetly infuscated posterodorsally along
whole length. Hind tibia  mostly slightly 1o
distinetly infuscated  on  apical  fifth.  Hind
metatarsus mostly completely dark (when yellow,
still darker than proximal part of tibia ). Parameres

black with white tip ........... ... brevicornis
5. Clypeus with conspicuous pubescence ... ... 6
— Clypetsentitelybare oo cun vonis cnn ssa su 2 7

6. Front and hind femora distinctly infuscated at least
posterodorsally. Wings clear. Proximal section of
postical vein less than twice as long as apical
section. Proximal section of discal vein somewhat
shorter than apical scction. Smaller species. total

wing length on average about 3mm ... Gerosus

— All femora entirely pale yellow. Wings clearly
dark. Proximal section of postical vein more than
twice as long as apical section. Proximal scetion of
discal vein slightly longer than apical scction.
Larger specices. total wing length on average more
RN = sowue oo wmm s s o merallicus

7. Front and hind femora distinetly infuscated at least
on posterodorsal side. Wings distinetly infuscated

,,,,,, Phr ponas nes e cooo.. silvestris
— All femora entircly pale yellow. Wings morc
slightly infuscated . ........................ 8

8. Hind tibiac distinctly infuscated on apical third to
fourth. Front and middle tarsi distinctly infuscated
from apex of metatarsi onwards. Hind metatarsus
darker than proximal half of hind tibia. Front
coxaemostlydark ... oo assimilis

— Hind tibiac and metatarsi entirely vellow. Front
and middle tarsi only feebly infuscated. Front coxae
largely vellow. in particular on lateral side

.............................. blankaartensis

Discussion. When using the key for the fe-
males presented above, a few problems might
become apparent especially when identifying
poorly preserved specimens. Therefore, we
briefly discuss here the most important diag-
nostic characters in these cases. In H.metallicus
and H.silvestris, the clypeus is more protruding

compared to the other species. The third
antennal segment is obtuse in H.blankaartensis
and H.assimilis, quadrat in H.metallicus and
H.silvestris  and acute in  H.agerosus. In
H.metallicus, this segment is particularly similar
to those found in Hydrophorus species. Females
of H.metallicus sometimes lose the pubescence
on the clypeus, which might cause problems in
distinguishing them from H.blankaartensis.
Nevertheless, the following characters in the
first species will solve the problem: (i) the total
wing length mostly outreaches 4 mm, (ii) the
front coxa is mainly dark, at least laterally, (iii)
tarsal segments, in particular tarsus 1lI. are
clearly infuscated. and (iv) there are different
ratios in the wing venation (Table 1). The same
problem might occur with H.acrosus, which, in
that state, closely resembles H.silvestris. The
former species can, however, be distinguished
by its clear wings and the abrupt infuscation of
the hind metatarsus. Finally, few females of
H.assimilis show a very feebly infuscation on
the hind tibia, which makes them very similar to
H.blankaartensis. Useful diagnostic features for
the identification of the former species are (i)
total wing length on average smaller than 3.5
mm, (i) tarsal segments more strongly in-
fuscated, and (ii1) frons more heavily dusted
with grey.

Hercostomus (Gymnopternus) aerosus
(Fallén) (Fig. 1)

Dolichopus aerosus Fallén, 1823: 98

Gymnopternus dahlbomi Zetterstedt, 1843: 573
syn.n.

Gymunopternus aerosus Verrall, 1905: 53

Diagnosis. Male. Face velvet-black, epistoma
and clypeus pubescent. Femora yellow, at least
front and hind femora infuscated dorsally.
Wings clear. Hypopygium moderately slender.
Genital lamellae distinctly black . well developed.
Female. Face greyish white. epistoma and
clypeus with dark conspicuous pubescence;
coloration of femora and wings as in the male.

Description

Male. Head. Face velvet-black with somewhat
paler central furrow which extends upon
clypeus. Epistoma and clypeus with dark
pubescence: pubescence on clypeus more dense
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Fig. 1(a—h). Diagnostic characters of Hercostonues (Gymnopternus) aerosus. a. wing: b, antenna of male. ¢.
antenna of female: d. general habitus of hypopygium: ¢—h. more detailed parts of hypopygium: c. cereus

(genital lamella): £, telomer (TM): g. caudal appendage of basimer (CAB): h. aedeagus sheet.

and therefore conspicuous. Face about as wide
as third antennal segment. Palpi rather small.
dark brown with short black pubescence and
cach with a dark apical spinc. About 4 pairs of
postocellar bristles present. All postoccipital
bristles black. Antenna entirely black. Third
antennal segment (Fig. 1b) remarkably large.
distinctly obtuse, clearly longer than deep.
Arista with short pubescence. inserted at about
middle of third antennal segment. Thorax
metallic bronze. pleura dusted with grey. Six
pairs of dorso-centrals present, bristles of fifth
pair situated somewhat more towards centre of
pronotum. Acrostichals biserial until hind
border of mesonotum, from about level of fifth
pair of dorsocentrals onwards forming a dense
pubescence of dark bristles. Scutellum with
short dark pubescence on dorsum and 2 large
black bristles and fringe of short dark hairs on
hind margin. Propleura with short black

pubescence. One black prothoracical bristle
present. Squamal fringe black, halteres pale.
Wings (Fig. la) clear. total length on average
3.4 mm: proximal part of discal vein on average
not longer than apical part: proximal part of
postical vein on average less than twice as long
as apical part (see Table 1).

Legs. Coxa | mainly dark. ycllow at most
on apical fifth: all hairs and bristles black.
Coxa Il dark with less than apical third yellow
anteriorly: black hairs and bristles on anterior
side. Coxa 111 dark except for apical third on
anterior and lateral side pale vellow: lateral side
with one large black bristle at about middle and
a small black bristle near the apex in addition to
short black pubescence. Femur I yellow, slightly
to largely infuscated, at least posterodorsally.
Femur I yellow with one black preapical bristle.
Femur 111 yellow, mostly largely infuscated
dorsally; with 1 black preapical bristle. All tibiac
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pale yellow. Tibia 1 with two dorsal and onc
anterodorsal black bristles. the latter followed
at about proximal fourth by a row of short
strong black spines: without ventral bristles.
Tibia Il with 1 anteroventral. 3 anterodorsal
and 2 posterodorsal black bristles: 4 large and 1
small black apical bristles. Tibia 111 with 3
posterodorsal, 3 anterodorsal and 1 dorsal black
bristles: at less than apical half of tibia postero-
dorsal bristles followed by a row of small strong
black spines; on ventral side, 1-3 ventral
bristles distinctly longer than remaining bristles.
Tarsus 1 pale yellow. from apical third of
metatarsus  onwards slightly  but  distinetly
infuscated. Tarsus 11 dark except for basal four-
fifths of metatarsus and basal third of second
segment. Tarsus 1T dark except for proximal
half to two-thirds of metatarsus and sometimes
basal third of second segment. Abdomen
metallic bronze, from stigmata downwards
dusted with grey. Hypopygium (Fig. 1d—h)
moderately slender. brownish black except for
piceous ventral appendages. Genital lamella
rather large, completely  black, broadly
triangular with large ventral black bristles, dis-
tinctly stronger than caudal ones. Aedeagus
sheet rather short, brown and blunt tipped.
CAB piceous with white base. remarkably
slender with pointed tip. broadest at about
middle seta: setae separated by equal distances.
TM large, brownish black with many ridges and
4 setae.

Female. The same as male except for the
following characters. Head. Face silvery white,
not as wide as twice the third antennal segment.
Epistoma with sparse and clypeus with dense
conspicuous dark pubescence. Epistoma about
3 times as high as clypeus, showing a central
longitudinal furrow on basal half. Frons bronze,
heavily dusted with grey. Postocellar bristles
numbering 4 or 5 pairs. Third antennal segment
(Fig. 1lc) somewhat acute. about as long as
deep. Arista with long pubescence. Legs. Coxa
I mostly entirely dark except for extreme apex,
sometimes yellow to a larger extent anteriorly.
Tibia 11 in general with 2 ventral bristles in
addition to other rather erect bristles. Tarsus
I pale yellow, from apical fourth onwards
distinctly infuscated. Tarsus Il dark except
for proximal four-fifth of metatarsus. Tarsus
11 dark except for proximal two-thirds of
metatarsus.

Initially, H.(Glvmnopternus)dahlbomi was
generally considered (Verrall, 19057 Kertesz,
1909) as a variety of H.aerosus. More recently,
most authors regarded it a synonym of
H.aerosus (Stackelberg, 1933; Parent, 1938). In
distinguishing  two  forms, Verrall  (1905)
mentioned the distinetly  obscured  femora
(especially the front pair) and the somewhat
larger size of var. dahlbomi. It seems to oceur
mainly in northern Europe and is the most
common form of this species in Scotland. The
examination of a fine series of Scottish speci-
mens (a loan from Dr 1. MacGowan, Scotland)
revealed no significant morphological differ-
ences between the two forms. The front femora
are indeed clearly infuscated, but this has been
found in lowland specimens from Belgium
also. Morcover. the Scottish specimens proved
to be not distinctly larger than the typical
H.(G. Jaerosus. Consequently, it can be con-
cluded that H.(G.)dahlbomi must indeed be
considered as a synonym of H.(G.Jaerosus,
which is thus in agreement with the statements
of Stackelberg (1933) and Parent (1938).

Distribution. 'This species seems to  be
common all over Europe (Finland, Sweden,
Poland, Denmark, Germany. Czechoslovakia,
Romania. Hungary, Great Britain, Ireland, The
Netherlands, Belgium, France. Italy, European
Russia). Caucasia. castern Siberia. Dyte (1975)
mentioned this species from Formosa. How-
ever, this author overlooked the paper by
Hennig (1941). which showed that records of
H.(G . Jaerosus from the oriental region were
based on misidentification of H.congruens
Becker.

Type material. Lectotype here designated.,
14, SWEDEN: Esperod (Fallen) (NRS).
Paralectotypes  here  designated. 4. 45,
SWEDEN: Esperad (Fallén) (NRS).

Other material  examined, 1493, 1599,
BELGIUM: Limburg, Rekem, Vallei van de
Zijpbeck. 15.viii. 1987, SW  (Peller) (POL);
1384, 1437, West Flanders, Ichtegem. Wijn-
endalebos. 1987, MT + WT (Poller) (KBIN):
234,369, Oostduinkerke. Hannecartbos, 1987,
PT + MT + WT (Poller) (KBIN): 153, 132,
De Panne. De Westhoek Nature Reserve, 1987,
SW (Pollet)y (KBIN): 11024, 66% . Houthulst,
Houthulstbos Military Depot, 1988, WT ( Pollet)
(KBIN): 564, 2289 . Wingene, De Gulke Putten
Nature Reserve. 1987, MT ( Decleer) (KBIN).
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Table 1. Morphometrics of the wing of Hercostomus (Gyvmnopternus) species. ™

Morphometrics A B C D E

Hercostomus aerosus

(Rekem, Vallei van de Zijpbeck. 1987)

4 d (n = 30), mean 3.35 0.82 0.60 3:51 2.09
min. 2.93 0.74 0.51 3.25 1.78
max. 3.72 0.92 0.72 3.77 243

2% (n = 30), mean 3.38 0.81 0.59 RIS 2.02
min, 3.09 0.71 0.45 2.80 1.65
max. 3.66 0.92 0.70 3.86 2.38

Hercostomus metallicus

(Ichtegem. Winendalebos, 1987)

dd (n = 30), mean 4.38 1.11 0.40 3.76 1.52
min. 3.96 0.87* 0.34 346 1.25
max. 4.80 1.22 0.45 4.33 1.70

Y2 (n = 30). mean 4.25 1.04 0.42 3.65 1.533
min. 3.75 0.98 0.36 3.25 1.28
max. 4.71 1.11 0.50 4.05 1.70

Hercostomus assimilis”

(Woumen, De Blankaart, 1984)

dd (n = 20). mean 3.05 0.87 0.62 3.29 2.03
min. 2.82 0.80 0.54 3.07 1.79
max. 3.33 0.97 0.69 3.85 2.38

2% (n = 30), mean 318 0.86 0.59 3.43 2.02
min, 2.96 0.81 (.48 3.05 1.65
max. 3.49 0.95 0.64 3.78 2.36

(De Panne, De Westhock. 1987)

dd (n = 30), mean 3.16 0.86 0.61 3.39 2.05
min. 2.92 0.76 0.54 3.00 1.7
max. 3.33 0.99 0.72 3.71 2.38

% (n = 31). mean 3.31 0.87 0.56 3.37 1.91
min. 2.90 0.78 0.48 31 1.56
max. 3.45 1.00 0.64 3.81 2.25

(Lokeren, Het Molsbrock. 1984)

A3 (n = 27). mean 3.18 .86 0.60 3.25 1.94
min. 2.90 .80 0.52 2.82 1.47
max. 3.45 0.95 0.68 3.62 2.29

P9 (n = 33), mean 340 (.88 0.57 3.40 1.93
min. 3.10 (182 0.50 3.00 1.60
max. 3.6l 1.13* 0.68 4.07 2.27

(Zecbrugge. De Fonteintjes, 1984)

4& (n = 14). mean 2.98 0.87 0.60 3.45 2.08
min. 2.78 0.80 (.52 320 1.67
max. 3.22 0.97 0.66 3.69 2.38

¢ 9 (n = 18). mean 312 0.87 (.58 3.42 1.98
min. 3.06 0.79 0.49 3.06 1.50
max. 3.47 1.02 0.64 3.92 2.29

Hercostomus silvestris

(Ichtegem, Wijnendalebos, 1987)

4d (n=30), mean 3.26 0.87 055 347 1.90
min. 2.88 0.79 0.49 3.24 1.65
max. 3.57 0.94 0.60 3.86 2.07



Phenetic and ecological relationships in dolichopodid flies 367

Table 1 (continued)

Morphometrics A B C D E

29 (n = 30), mean 3.47 0.84 0.55 3.36 1.85
min. 3.14 0.74 (.48 311 1.61
max. 3.84 0.90 0.65 3.69 2.02

Hercostomus blankaartensis

(Woumen, De Blankaart, 1984)

42 (n = 27). mean 3. 0.87 0.533 3.69 1.95
min. 3.33 0.78 0.48 3.32 1.68
max. 4.12 0.93 0.60 4.23 2.54

2% (n = 36), mean 3.78 .89 0.53 3.74 1.97
min. 3.29 0.81 0.47 3.28 1.68
max. 4.14 1.00 0.62 4.25 2.44

Morphometrics: AL total wing length (in mm): B, ratio proximal/apical section of discal vein: C, ratio apical/
proximal scction of postical vein: D, ratio proximal section of postical vein/outer cross vein (tp): E. apical section
of postical vein/outer cross vein: proximal sections were measured from root tll outer cross vein. apical sections

from outer cross vein till outer border of wing.

* Single values outreaching the value of 1.

" Several samples of H.assimilis were studied in order to examine the constancy of the features.

Hercostomus (Gymnopternus) metallicus
(Stannius) (Fig. 2)

Dolichopus metallicus Stannius, 1831: 262
Gymnopternus metallicus Verrall, 1905: 52

Diagnosis. Male. Face yellowish white,
epistoma with pale pubescence, clypeus bare.
Femora and tibiae entirely pale yellow. Wings
distinctly dark; total length more than 4 mm.
Proximal part of postical.vein on average more
than twice as long as apical part. Hypopygium
slender. Genital lamellae rather large. round,
piceous but becoming ochreous yellow towards
base: no strong bristles. bristles on ventral
margin somewhat longer than caudal ones.
Female. Face greyish white, epistoma and
clypeus with dark conspicuous pubescence.
Coloration of legs and wings and venation
characteristics similar to those of male.

Description

Male. Head. Face not as wide as third
antennal segment; silvery white (sometimes with
a slight yellow tinge). showing a longitudinal
central furrow along whole length of face and
extending upon clypeus. Epistoma with pale

pubescence. clypeus entirely bare. Frons
bronze, dusted with grey when seen from
behind. Palpi rather small, dark brown with
short black pubescence and a dark apical spine.
Postocellar bristles numbering 4 or 5 pairs. All
postoccipital bristles black. Antenna black.
Third antennal segment (Fig. 2b) mostly rather
acute, about as long as wide. Arista with rather
long pubescence, inserted at about middle of
third antennal segment. Eyes pubescent.
Thorax metallic bronze. Pleura dusted with
erey. Six pairs of dorsocentrals present., bristles
of fifth pair situated somewhat more towards
centre of pronotum. Acrostichals strictly biserial
until hind border of mesonotum, from about
level of fifth pair of dorsocentrals forming a
dense pubescence of dark bristles. Scutellum
with dark pubescence on dorsum and 2 large
black bristles on hind margin: marginal fringe
of dark hairs present. Propleura with short dark
pubescence and 1 black prothoracical bristle.
Squamal fringe black, halteres pale. Wings (Fig.
2a) distinctly dark, total length on average more
than 4 mm (see Table 1). Proximal part of discal
vein on average longer than apical part.
Proximal part of postical vein on average more
than twice as long as apical part (see Table 1).
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Fig. 2(a—h). Diagnostic characters of H.(Gymnopternus)metallicus. Sce legend of Fig. 1 for more information.,

Legs. Coxa I mainly dark. at most yellow
laterally on apical third and anteriorly on apical
two-thirds. Hairs and bristles black. Coxa 11
dark with less than apical third yellow anteriorly.
Black hairs and bristles present on anterior
side. Coxa IIlI dark except for apical third
anteriorly and laterally pale yellow: lateral side
with one large black bristle at about middle and
a small black bristle near the apex in addition to
short black pubescence. Femur I, 11 and I11:
pale vellow, femur 11 and 111 each with a black
preapical bristle. Tibia I pale yellow; with two
dorsal and one anterodorsal black bristles. the
latter followed at about proximal fourth by a
row of short strong black spines: without ventral
bristles; elongate area with short white pu-
bescence on apical half of anteroventral side.
Tibia II pale yellow: with 1 anteroventral. 3
anterodorsal and 2 posterodorsal black bristles:
4 large and 1 small black apical bristles. Tibia

T pale yellow: with 3 posterodorsal. 3 antero-
dorsal and 1 dorsal black bristles; at about
apical half of tibia posterodorsal bristles fol-
lowed by a row of small strong black spines: on
posteroventral side, about 2 ventral bristles dis-
tinctly longer than remaining bristles. Tarsus |
pale yellow, metatarsus and second segment
slightly to distinctly infuscated on apex; re-
maining segments entirely, sometimes slightly
infuscated. Tarsus I pale yellow, infuscated as
tarsus I. Tarsus I pale vellow, from apex of
metatarsus or apical half of second segment
gradually and distinctly infuscated.

Abdomen metallic bronze, from stigmata
downwards dusted with grey. Hypopygium (Fig.
2d—h) slender, dark brown except for paler
ventral margin and appendages. Genital lamella
rather large, somewhat round, piceous and be-
coming ochreous yellow towards base: no strong
bristles present, bristles on ventral margin
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somewhat longer than caudal ones. Aedeagus
sheet brown, with blunt tip. CAB vellow,
broadest at the
narrowest near base; distance between basal
and middle setae about 2.5 times the distance
between apical and middle seta. TM rather
large and slender, ochreous yellow with many
ridges and 4 setae.

Female. Similar to the male except for the
following characters. Face silvery  white,
epistoma about twice as high as clypeus. Face
not as wide as twice the width of third antennal
segment. Epistoma with rather long but scarce
pubescence. clypeus with conspicuous dark and
dense pubescence. Frons metallic green, heavily
dusted with grey. Third antennal segment with
rather specific shape.
Hvdrophorus species (Fig. 2c). distinctly acute,

insertion  of second seta,

somewhat decper than long. Pubescence of

arista rather long. Legs. Coxa I always entirely
dark laterally. yellow anteriorly at least on
proximal third; sometimes anterior yvellow spot
extending towards base. Tibia 11 with 2-3
erect ventral bristles. Tarsus 1 pale yellow, on
less than apical third slightly to distinctly
infuscated. Tarsus Il pale yellow, infuscated
from about apical fifth of metatarsus. Tarsus 11
pale vellow, infuscated from apical half or third
of metatarsus.

Distribution. This species appears to be more
scarce than the previous species, but is also
known from all over Europe: Finland. Norway,
Sweden, Denmark, Germany. Hungary, Cze-
choslovakia, Great Britain, Ireland, The Nether-
lands, Belgium, France, Italy, Corsica, European
Russia and Iran.

Material examined. 5462 . 735% , BELGIUM:
West  Flanders, Ichtegem. Wijnendalebos.
1987, MT + WT (Pollet) (KBIN): 274, 375,
Houthulst, Houthulstbos Military Depot. 1988,
WT (Pollet) (KBIN); 1574, 2992, Ruiselede,
De Vorte Bossen, 30.v.1987, SW (Poller)
(KBIN): 294, 699, Oostduinkerke. Hanne-
cartbos, 1987, MT + WT (Pollet) (KBIN):
704, 56%, Ingeimunster, De Mandelhoeck
Nature Reserve, 1987, MT + WT (Poller)
(KBIN).

Hercostomus (Gymnopternus) assimilis
(Staeger) (Fig. 3)

Dolichopus aerosus  Zetterstedt, 1838 (nec

Fallen, 1823): 711

similar  to that of

Dolichopus assimilis Stacger, 1842: 41
Gymmnopternus assimilis Verrall, 1905: 53.

Diagnosis. Male. Face silvery white, epistoma
with sparse pale pubescence. clypeus entirely
bare. Femora and tibiae pale yellow, hind tibia
slightly to distinctly infuscated on apical fourth
to third. Wings distinctly dark, total length
about or somewhat more than 3 mm. Proximal
part of discal vein not longer than apical part.
Proximal part of postical vein less than twice as
long as apical part. Discal and postical veins
very  slightly apical  half.
Hypopygium rather slender. Genital lamellae
rather large. quadrat and completely brownish
black; strong black bristles present on ventral
and caudal margins, the latter being somewhat
stronger. Female. Face grevish white, clypeus
bare. Coloration of legs and wings and venation
characteristics similar to male.

converging in

Description

Male. Head. Face not as wide as third
antennal segment, silvery white with longitu-
dinal central furrow present along whole length
of face and extending upon clypeus. Epistoma
with moderately long pale pubescence. clypeus
entirely bare. Frons bronze to metallic green,
heavily dusted with grey. Palpi rather small,
dark brown with short black pubescence and a
dark apical spinc. With 4 or 5 pairs of post-
ocellar bristles. All postoceipital bristles black.
Antenna black. Third antennal segment (Fig.
3b) relatively large. mostly clearly obtuse,
about as long as deep. Arista with short pu-
bescence. inserted at about middle of third
antennal segment. Eves pubescent.

Thorax dark metallic green. Pleura dusted
with grey. Six pairs of dorsocentrals present,
bristles of fifth pair situated somewhat more
towards centre of pronotum. Acrostichals
strictly biserial until hind border of mesonotum,
from about level of fifth pair of dorsocentrals
forming a dense pubescence of dark bristles.
Scutellum with dark pubescence on dorsum and
2 large black bristles on hind margin: marginal
fringe of dark hairs present. Propleura with
short pale pubescence: | black prothoracical
bristle. Squamal fringe black, halteres pale.
Wings (Fig. 3a) slightly dark. average total
length about, or somewhat more than. 3 mm.
Proximal part of discal vein usually not longer
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Fig. 3(a—h). Diagnostic characters of H.(Gymnopternusjassimilis. See legend of Fig. 1 for more information.

than apical part. Proximal part of postical vein
usually less than twice as long as apical part.
Discal and postical veins mostly very slightly
converging from shortly beyond outer crossvein
to tip (see Fig. 3a). Legs. Coxa 1 dark. at most
vellow on apical half anteriorly. All hairs and
bristles black. Coxa Il dark with less than apical
third pale yellow anteriorly. Black hairs and
bristles on anterior side. Coxa 111 dark except
for apical third anteriorly and laterally which
are pale yellow; lateral side with one large black
bristle at about middle and a small black bristle
near the apex in addition to short black
pubescence. Femora I, II and III pale yellow,
femora Il and 111 with a single black preapical
bristle. Tibia 1 pale yellow; with 2 dorsal and 1
anterodorsal black bristles, the latter followed
at about proximal fourth by a row of short
strong black spines; without ventral bristles:
elongate area with short white pubescence on

apical half of anteroventral side relatively
narrow. Tibia Il pale vellow: with 1 antero-
ventral, 3 anterodorsal and 2 posterodorsal
black bristles: 4 large and 1 small black apical
bristles. Tibia 111 pale yellow, apical third to
fourth slightly to distinctly infuscated: with 3
posterodorsal, 3 anterodorsal and 1 dorsal black
bristles: at about apical half of tibia posterodorsal
bristles followed by a row of small strong black
spines: on posteroventral side, 1 -3 ventral brist-
les distinetly longer than remaining bristles.
Tarsus I pale vellow. from apical fourth to fifth
of metatarsus clearly infuscated (sometimes
basal half of second segment or even basal parts
of the first four segments pale). Tarsus II pale
yellow, infuscated from apical fifth of metatarsus
onwards (sometimes basal part of second seg-
ment also pale). Tarsus I11 almost entirely dark,
except for proximal half of metatarsus: in any
case, darker than the proximal part of tibia 111.
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Abdomen metallic bronze, from stigmata
downwards dusted with grey. Hypopygium
(Fig. 3d—h) rather slender, brownish black
except for ventral margin and appendages.
Genital lamella rether large. quadrat and cn-
tirely black: strong black bristles present on
ventral and caudal sides, the latter being shorter
but stronger. Aedeagus sheet brown, somewhat
tapering to the end. CAB pale vellow, yellowish
white at base, more or less equal in width along
its whole length: distance between basal and
middle seta about 3 times the distance between
apical and middle seta. TM moderately large
and slender, ochreous vellow with many ridges
and 3 setae.

Female. Similar to the male except for the
following characters. Face silvery white, epi-
stoma about 3 times as high as clypeus. Face not
as wide as twice the width of third antennal
segment. Epistoma with moderately long pale
pubescence, clypeus entirely bare. Frons met-
allic green, heavily dusted with grey only on
anterior half. Third antennal scgment (Fig.
3¢) obtuse, about as wide as long. Arista
with rather short pubescence. Legs. Coxa |
dark, at most yellow anteriorly on apical fourth.
Tibia III: pale yellow. less than apical third
slightly to distinctly infuscated; with 2 or 3 erect
posteroventral bristles. Tarsus | pale vellow.
distinctly infuscated from apical fourth of meta-
tarsus onwards. Tarsus 11 pale yellow. infuscated
from about apical fifth of metatarsus. Tarsus 111
almost entirely dark except for at most proximal
half of first and extreme base of second segment.

Distribution. This species is only known from
Europe, where it is rather widespread: Sweden,
Denmark, Poland, Germany, Hungary, Cze-
choslovakia. Great Britain, Ireland. Belgium,
The Netherlands and France.

On the basis of the generally used keys
(Stackelberg, 1933, 1934: Parent, 1938; d Assis
Fonseca, 1978), I was not able to distinguish the
new species from H.assimilis. In order to
ascertain the identity of H.assimilis. 1 tried to
check the holotype, which. unfortunately,
appeared to be destroyed (Lyncborg, in litt.).
Thanks to a translation of Staeger’s (1842) orig-
inal description of H.assimilis and the loan of
two specimens from the Zoological Museum at
Kobenhavn by Dr L. Lyneborg (Kopenhavn,
Denmark). a neotype of this species could be
designated.

Tvpe material. Neotype here designated,

14, DENMARK: Sonderjylland. Sondersborg.
iv. 1889 ( Wiistnei) (ZMK).

Other material examined. BELGIUM: 203,
309, West Flanders, Woumen, De Blankaart
Nature Reserve. 1984, PT (Decleer) (POL);
1984, 13072, De Panne, De Westhoek Nature
Reserve, 1987, PT (Poller) (POL) 144, 187,
Zcebrugge, De Fonteintjes Nature Reserve,
1984, PT (Decleer) (POL): 12, 49, Oostduin-
kerke, Hannecartbos. 1987, PT ( Pollet) (POL):
174, 7% . Harelbeke. 1988, MT + WT (Pollet)
(POL): 14, Ichtegem, Wijnendalebos, 6— 14.vi.
1987. WT (Pollet) (POL). 14, 19. East
Flanders, Destelbergen, Damvallei, 1.vi. 1987,
SW (Decleer) (POL): 275 . 569 . Lokeren, Het
Molsbroek Nature Reserve. 1984, PT ( Decleer)
(POL): 14, 1%, St. Jan-in-Eremo, De Oost-
polderkreck Nature Reserve, 14.v.—1.xi. 1988,
WT (Pollet) (POL): CZECHOSLOVAKIA:
14, Southern Moravia, Nesyt. edges of pond,
3.vi. 1973 (Olejnicek) (OLE): 14, 19, Valtice.
2311977 (Olejnicek ) (OLE); 19, Valtice, 26.vi.
1973 (Olejnicek) (OLE): 12, Dolni Vestonice,
forest pools, 25.vi.1976 (Olejnicek) (OLE):
DENMARK: 17, Isle Bornholm, Hasle. no
date (Hansen) (ZMK):; EIRE: 1d. Galway,
Lough Fingall, fen, 24.viii.1979, SW (Speight)
(SPE): FRANCE: 214, Artois, Pas de Calais,
Berck, 1936 (Parent) (MHNP): 14, Oisy-le
Verger, 24.vi. 1913 (Parent) (MHNP): 158 .72,
Franche Compte. Ain. Lavours. marais de
Lavours. 230 m. 1.vi.1987 (Brunhes) (BRU);
334, 249, Picardie. Somme. la Chaussée-
Tirancourt. Somme Valley. 1984, WT ( Brunel
C'.) (BRC, POL): GERMANY: 1J. Branden-
burg. Berlin, Jungfernheide, 4.vi 1899, labelled
53218 (ZMB): 14, Cottbus,  Annaburg,
labeled 31647 (ZMB): GREAT BRITAIN:
24, Wales. Dyfed. Pembury, forest pool, 6.vii.
1986 (Crosslev) (CRO): 24, Suffolk, Walbers-
wick, coastal marsh, 11.vi.1985 (Crosslev)
(CRO): 12, Yorkshire, York, Derwent Ings
Nature Reserve, 16.vi.1987 (Crossley) (CRO);
14, York, Derwent Ings Nature Reserve. 25.
vii.1987 (Crossley) (CRO); HUNGARY: 24,
19, Hejobaba, 29.v.1964 ( Torth) (HNHM): 12,
Hejobdba, 14.vi 1963 (Toh) (HNHM): 14,
Hejobdba, 6.vi. 1963 (Toth) (HNHM): 19,
Hejobaba,  Hejo-p. régi medei,  31.v.1962
(Toth)y (HNHM): POLAND: 14, Legnica
(= Liegnitz), labelled "29/5 18180° (ZMB):
SWEDEN: 1£, Gotland, no date (Boheman)
(NRS): THE NETHERLANDS: 14, Zecland,
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Aardenburg. Bakkersdam. 13.vii.1982 (Ver-
beke C.) (VER): 1Z, Goeree, Kwadenhoek,
31.v. 1980 (van Aartsen) (MEU): 54, Noord
Holland, llperveld, Den llp. 24.vi.1979
(Brugge) (MEU).

Hercostomus (Gymnopternus) silvestris
sp.n. (Fig. 4)

Diagnosis. Male. Face silvery white, epistoma
with few pale hairs, clypeus entirely bare. Femur
I largely infuscated dorsally, femur 11 and 111
only feebly infuscated dorsally. Wings distinctly
dark, total length somewhat more than 3 mm.
Proximal part of discal vein less than apical
part. Proximal part of postical vein not more
than twice as long as apical part. Hypopygium
remarkably stout. Genital lamellac relatively
small. ellipsoid and brown with somewhat paler
base: strong black bristles on ventral and caudal
margin. the latter being somewhat shorter but

stronger. Female. Face grevish white, clypeus
bare. Coloration of legs and wings and venation
characteristics similar to those of male.

Description

Male. Head. Face not as wide as third
antennal segment, silvery white with shallow
longitudinal central furrow along whole length
of face and extending upon clypeus. Epistoma
with sparse pale pubescence, clypeus entirely
bare. Frons bronze, slightly dusted with grey.
Palpi rather small, dark brown with short black
pubescence and cach with a dark apical spine.
About 5 pairs of postocellar bristles. All
postoccipital  bristles black. Antenna black.
Third antennal segment (Fig. 4b) moderately
large. rather obtuse, about as long as wide.
Arista with long pubescence. inserted at about
middle of third antennal segment. Eyes
pubescent.

0.2mm
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Fig. 4(a—h). Diagnostic characters of H.(Gvmnopternus)silvestris sp.n. Sce legend of Fig. 1 for more information.
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Thorax dark metallic green. Pleura dusted
with grey. Six pairs of dorsocentrals present,
bristles of fifth pair situated somewhat more
towards centre of pronotum. Acrostichals bi-
serial until hind border of mesonotum, from
about level of fifth pair of dorsocentrals forming
a dense pubescence of dark bristles. Scutellum
with short dark pubescence on dorsum and 2
large black bristles on hind margin: marginal
fringe of dark hairs present. Propleura with
short pale pubescence: | black prothoracical
bristle present. Squamal fringe black, halteres
pale. Wings (Fig. 4a) distinetly darkened,
average total length somewhat more than 3
mm. Proximal part of discal vein usually not
longer than apical part. Proximal part of postical
vein usually less than twice as long as apical
part. Discal and postical veins almost parallel
along whole length. Legs. Colour of coxa |
variable but usually largely yellow: when mainly
dark. then vellow at least on apical two-thirds
of anterior side. All hairs and bristles black.
Coxa Il mainly dark. at most yellow on less
than apical third anteriorly. Black hairs and
bristles present on anterior side. Coxa 111 mainly
dark. yellow on apical third anteriorly and
laterally. Lateral side with one large black bristle
present at about middle and a small black bristle
present near the apex in addition to a short
black pubescence. Femur I yellow, largely in-
fuscated brown along whole length at least
posterodorsally. Femur IT yellow. at most very
slightly infuscated dorsally. Femur 11 yellow,
often feebly infuscated on posterodorsal side.
Femora I1 and 111 with a single black preapical
bristle. Tibia I pale yellow; with two dorsal and
one anterodorsal black bristles, the latter fol-
lowed at about proximal fourth by a row of
short strong black spines; without ventral
bristles: elongate area with short white pubes-
cence on apical half of anteroventral side. Tibia
1l pale yellow: with | anteroventral, 3 antero-
dorsal and 2 posterodorsal black bristles: 4 large
and 1 small black apical bristles. Tibia 111 pale
vellow: with 3 posterodorsal, 3 anterodorsal
and I dorsal black bristles: at about apical third
of tibia posterodorsal bristles followed by a row
of small strong black spines: on posteroventral
side, 23 ventral bristles distinctly longer than
remaining (sometimes also rather erect) but
smaller bristles. Tarsus I pale vellow, distinctly
infuscated from apical fifth or fourth of meta-
tarsus onwards. Tarsus I1 dark except for proxi-

mal four-fifths to five-sixths of metatarsus and
at most proximal half of second segment: usually
second segment almost entirely dark except for
extreme base. Tarsus 11 dark except for proxi-
mal two-thirds of metatarsus and extreme apex
of second segment being pale yellow.

Abdomen metallic bronze, from stigmata
downwards dusted with grey. Hypopygium (Fig.
4d—h) very stout, dark brown except for ventral
margin and appendages. Genital lamella rather
small. cllipsoid and piceous except for paler
base: strong black bristles present on ventral
and caudal sides. the former being somewhat
longer than the caudal ones. Aedeagus sheet
brown. blunt tipped. CAB pale vyellow,
remarkably slender, widest at base; distance
between basal and middle seta about 4 times
the distance between apical and middle seta.
TM remarkably small, ochreous vellow with
many ridges and 4 setae.

Female. Similar to the male except for the
following characters. Epistoma about 3 times as
high as clypeus. Face not as wide as twice the
width of third antennal segment. Epistoma with
rather long pubescence, clypeus entirely bare.
Frons metallic green. heavily dusted with grey
on anterior half only. Third antennal segment
(Fig. 4¢) obtuse to slightly acute, about as wide
as long. Arista with rather long pubescence.
Leps. Coxa I mainly dark, at most yellow
anteriorly on apical two-thirds and laterally on
apical third. Tarsus 1 pale yellow, distinctly
infuscated from apical fourth of metatarsus
onwards. Tarsus I1 mainly dark, pale yellow at
most on proximal four-fifths of metatarsus and
proximal third of second segment. Tarsus 111
almost entirely dark except for at most proximal
half of metatarsus and extreme base of second
segment.

Distribution. Thus far. this species is only
known from Belgium, Czechoslovakia and
France but is undoubtedly more widespread
and might be caught wherever its preferred
habitats occur.

Holotvpe. <. BELGIUM: West Flanders.
Ingelmunster, De Mandelhock Nature Reserve,
24—-31.v.1987. WT (Pollet) (KBIN).

Paratvpes. BELGIUM: 1464, 293¢, West
Flanders, Ingelmunster, De Mandelhoek
Nature Reserve. 1987. WT + MT (Poller)
(POL): 474, 719, Ingelmunster, De Mandel-
hoek Nature Reserve, 1988, MT (Poller) (POL.):
94 117, Ichtegem. Wijnendalebos, 1986, MT
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+ WT (Pollet) (POL): 622, 1009, Ichtegem,
Wijnendalebos, 1987, MT + WT ( Pollet) (POL):
24, Beernem, Lippensgoed-Bulskampveld Pro-
vincial Domain, 28.vi. 1986, SW (Poller) (POL):
24, Houthulst, Houthulstbos Military Depot,
30.v.—6.vii. 1988, WT (Pollet) (POL): 19, In-
gelmunster, deciduous woodland relict, 2.vii. —
13.viii. 1988, WT ( Pollet) (KBIN): 12, Oostende,
Maria Hendrika park. 22.vii—1.viii. 1988, MT
(Haghebaert) (KBIN): 17, Raversijde, Prins
Karel Domain, 1986, MT (Haghebaert)
(KBIN): 24, 4%, Raversijde. Prins Karel
Domain, 1987, MT (Haghebaert) (POL); 34,
29, Wingene. De Gulke Putten Nature Re-
serve, 1987, MT (Decleer) (POL); 24, 3%
Woumen. De Blankaart Nature Reserve, 1984,
PT (Decleer) (POL); 14, Zedelgem, Vloetem-
veld Military Depot. 24.v.-21.vi. 1986, PT
(Pollet) (POL): 154, 349, Henegouwen,
Chimay, Lake of Virelles, 1986, MT (Magis)

(KBIN); CZECHOSLOVAKIA: 14, 2%,
Southern Moravia. Lanzhot, 12.1x.1977 (Olej-
nicek) (OLE); 2& . Lanzhot, 23.vi.1977 (Olej-
nicek) (OLE): FRANCE: 34, Aunis, Charante
Maritime, Marans, vii. 1931 (Parent) (MHNP);
3d. Provence, Alpes Maritimes, Antibes,
29.v. 1984 (Haghebaert) (VER): 27, Picardie.
Somme, la Chaussée-Tirancourt, Somme Valley,
1984, WT (Brunel C.) (BRC).

Frymology. The species is named after its
stenotopic occurrence in humid woodland sites.

Hercostomus (Gymnopternus)
blankaartensis sp.n. (Fig. 5)

Diagnosis. Male. Face silvery white. Epistoma
with scarce pale pubescence. clypeus entirely
bare. Femora and tibiae entirely pale yellow,
tarsi only feebly infuscated. Wings distinctly

0.2mm

et gh

Fig. 5(a—h). Diagnosite characters of H.(Gymnopternus)blankaartensis sp.n. Sce legend of Fig. 1 for more

information.
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dark, total length approximately 3.7 mm. Pro-
ximal part of discal vein not longer than apical
part. Proximal part of postical vein less than
twice as long as apical part. Hypopygium
moderately slender. Genital lamellae relatively
small, quadrat and ochrcous yellow: with
ventral and caudal black bristles. the former
being much stronger than the caudal ones.
Female. Face greyish white. clypeus bare.
Coloration of legs and wings and venation
characteristics similar to those of male.

Description

Male. Head. Face about as wide as third
antennal scgment, silvery white with shallow
longitudinal central furrow along whole length
of face and extending upon clypeus. Epistoma
with sparse pale and rather long pubescence,
clypeus entirely bare. Frons bronze, heavily
dusted with greyish white. Palpi rather small,
dark brown with short black pubescence and a
dark apical spinc. About 4 or 5 pairs of small
postocellar bristles present. All postoccipital
bristles black. Antenna black. Third antennal
(Fig. 5b) relatively large. mostly
obtuse, about as long as wide. Arista with long
pubescence, inserted at about middle of third
antennal segment. Eves pubescent.

Thorax dark metallic green, pleura dusted
with grey. Six pairs of dorsocentrals present,
bristles of fifth pair situated somewhat more
towards centre of  pronotum.  Acrostichals
strictly biserial until hind border of mesonotum,
from about level of fifth pair of dorsocentrals

segment

onwards forming a dense pubescence of dark
acrostichal-sized bristles. Scutellum with short
dark pubescence on dorsum and 2 large black
bristles on hind margin: marginal fringe of dark
hairs present. Propleura with short pale pu-
bescence and 1 black prothoracical bristle.
Squamal fringe black, halteres pale. Wings
(Fig. 5a) slightly dark, average total length
about 3.7 mm. Proximal part of discal vein
usually not longer than apical part. Proximal
part of postical vein usually less than twice as
long as apical part. Discal and postical veins
more or less parallel along whole length. Legs.
Coxa | mainly yellow at least laterally, dark at
most on basal third to fourth. All hairs and
bristles black. Coxa Il dark with less than apical
third anteriorly pale yellow. Black hairs and
bristles present on anterior side. Coxa 111 dark

except for apical third anteriorly and laterally
which is pale yellow: lateral side with one large
black bristle at about middle and a small black
bristle near the apex in addition to short black
pubescence. Femora I 1T and HI vellow, femora
1T and HT with a single black preapical bristle.
Tibia I pale yellow, 2 dorsal and 1 anterodorsal
black bristles, the latter followed at about
proximal fourth by a row of short strong black
spines of subequal size: without ventral bristles;
elongate area with short white pubescence on
apical half of anteroventral side. Tibia 11 pale
vellow: with 1 anteroventral, 3 anterodorsal
and 2 posterodorsal black bristles: 4 large and 1
small black apical bristles. Tibia HI pale yellow;
with 3 posterodorsal, 3 anterodorsal and 1
dorsal black bristles: at about apical third of this
posterodorsal bristles followed by a row of small
strong black spines: on ventral side, 1-2 ventral
bristles distinetly longer than remaining smaller
bristles. Tarsi I and 11 vellow, only feebly
darkened from extreme apex of metatarsus on-
wards. Tarsus HI yellow, feebly infuscated from
extreme apex of sccond segment onwards.
Abdomen  metallic stigmata
downwards dusted with grey. Hypopygium
(Fig. 5d—h) moderately slender, brown except
for paler ventral margin. Genital lamellac small,
quadrat, ochreous yellow: strong black bristles
present on ventral and caudal sides, the former
being longer than the caudal ones. Aedeagus
sheet pale brown, blunt tipped. CAB rather
stout, distinetly brown, widest at middle; dis-
tance between basal and middle seta about
2.5 times the distance between apical and middle
setae. TM large, piceous with very few ridges
but with 4 setace.

Female. Similar to male except tor the fol-
lowing characters. Face silvery white, epistoma
slightly more than twice as high as clypeus. Face
not as wide as twice the width of third antennal
segment. Epistoma with scarce pale and rather
long pubescence, clypeus entirely bare. Frons
bronze, intensively dusted with greyish white.
Third antennal segment (Fig. 5¢) obtuse. Coxa
1 mainly yellow, dark at most on basal half of
posterior side and extreme base of anterior
side. Tibia 111 with 1-3 ventral erect bristles.
Tarsus 11 yellow, feebly infuscated from third
segment onwards. Tarsus 11 yellow, from
second segment slightly but gradually darker.

Distribution.  Thus far this  species is
only known from Hungary. Belgium. The

bronze, from
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Netherlands and France but it most probably
occurs in other western European countrics
100,

Holotype. 13, BELGIUM: West Flanders,
Woumen, De Blankaart Nature Reserve, 1984,
PT (Decleer) (KBIN).

Paratvpes. BELGIUM: 264, 36%. West
Flanders, Woumen, De Blankaart Nature
Reserve, 1984, PT (Decleer) (POL); 29,
Damme. De Stadswallen Nature Reserve, 1982,
PT (Decleer) (POL): 1%. Oostkamp. De
Leiemeersen  Nature  Reserve, 1982, PT
(Decleer) (POL)., 3%, Eastern Flanders, St.
Laureins, Blokkreek. 1988, WT ( Poller) (POL.);
34, 39, FRANCE: Picardie, Somme, la
Chaussée-Tirancourt. Somme  Valley, 1983,
WT (Brunel C.) (BRC. POL): HUNGARY:
1 ¢, labelled "Sidungarn 61555.7" (ZMB): THE
NETHERLANDS: 1d . Overijssel, Giethoorn,
De Wieden Nature Reserve, 28.v.1988, SW
(Decleer) (POL).

Etymology. The species is named after the
D¢ Blankaart Nature Reserve at Woumen,
Belgium, where the species was first found
and which has thus far yielded the largest
population.

Discussion. Checking the key by Robinson
(1964) on Nearctic Gymnopternus species re-
vealed that H.silvestris and H.blankaartensis do
not occur in North America. nor do the other
western  European  species. The  subgenus
Gymnopternus shows a remarkably high diver-
sity in the Nearctic region: Robinson (1964)
records sixty-seven species mainly from the
southeastern United States. which is more than
sevenfold the number occurring in western
Europe. About forty Nearctic species have
proved to be closely related to the species dis-
cussed in this paper (corresponding to the sub-
generic diagnosis). As in the latter species,
interspecific differences in these Nearctic species
are mainly based on coloration, the shape of the
antenna, the shape and size of the genital lamel-
la and its bristles. Unfortunately. Robinson
(1964) did not draw more attention to the CAB
and the TM of the species, which might provide
important diagnostic information.

From the descriptions and the key comment,
it can be concluded that biometry proves to be
very useful for the identification of closely re-
lated species (Table 1). The character ‘total
wing length’ enables the distinction between
H.metallicus. H.blankaartensis and the other

species. Ratios of vein sections, on the contrary,
only separate H.metallicus from its congeners.

Phenetic relationship versus similarities of
habitat affinity and seasonal occurrence

We compared the species on the basis of three
categories of features: (i) morphological and
biometric (phenetic) features. (ii) habitat pre-
ferences. and (ii1) scasonal activity patterns.
For cach category. a cluster analysis (Average
Ranky Clustering) was used to investigate the
similarities. In  these  cluster  analyses,  all
Gymnopternus species were considered. How-
ever, due to lack of quantitative ecological
information on fH.angustifrons, this species was
not included in the two latter analyses.

Phenetic relationships. Most of the diagnostic
characters. used in the descriptions, were con-
sidered in this analysis. Subgeneric features
identical for all species were not included. Since
males did not differ substantially from females
and, morecover, yielded more valuable charac-
ters due to the large hypopygia in particular,
mainly this sex was considered for the compari-
son. Only one typical feminine feature (no. 27)
was added. In this way. the complete data set
comprised twenty-seven characters, the states
of which are given in Table 2. The analysis used
was based upon the Serensen similarity index
(Southwood. 1978: see further).

Characters used in the phenetic analysis

Male characters

1. Coloration of the face silvery white (1) or

velvet-black (0).

Epistoma not as wide (1) or as wide (0) as

third antennal segment.

3. Pubescence of epistoma pale (1) or dark
(0).

4. Clypeus pubescent (1) or bare (0).

5. Third antennal segment obtuse (1) or acute
(0).

6. Aristal pubescence long (1) or short (0).

7. Frons dusted heavily (1) or feebly (0).

8. 45 pairs of postocellar bristles (1) or more
(0).

9. Propleural pubescence pale (1) or dark (0).

10. Wing intuscated (1) or clear (0).

11. Basal section of costal vein normal (1) or
with thickening (0).

2
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Table 2. Character states for phenctic analysis of the Hercostomus (Gyvmnopternus) species.™

S S s = = = Z = =
Character - - - - = - - - =
Male
1 1 | 1 0 1 1 1 1 1
2 1 1 1 0 1 1 1 0 1
8 0 | 1 0 1 1 1 1 I
4 0 1 0 | 0 0 0 0 1
3 1 0 0 1 0 1 1 1 I
6 1 1 0 0 1 0 1 1 0
7 1 1 1 1 1 | 8] 1 0
b 1 1 1 1 1 1 0 1 1
9 0 1 1] 0 0 I ! 1 0
10 1 1 1 0 1 1 1 1 1
11 0 0 0 1 1 1 I 1 1
12 1 1 1 1 ] 1 | 1 1
13 1 1 1 1 ] 1 1 1 1
14 0 1 1 | 0 1 | 1 1
15 1 1 1 | 1 1 0 I 1
16 1 0 1 | 1 1 1 0 1
17 1 1 1 1 1 1 0 0 1
18 0 0 1] | 1 0 1 1 1
19 0 1 1 0 1 1 1 4] 0
20 1 1 1 I 1 1 0 0 |
21 0 1 1 1 1 1 1 1 0
22 1 1 0 0 1 | 0 | |
23 0 1 1 1 1 | 1 1 |
24 1 1 0 | 1 0 1 1 0
25 1 1 1 1 0 1 1 0 1
26 1 1 0 1 1 0 1 1 0
Female
27 0 1 1 1 1 0 0 0 1
# Characters are explained in the text: only interspecific discriminating characters were used in this matrix.
12. Proximal part of discal vein shorter (1) or 20. Colour of front coxa mainly dark (1) or
longer (0) than apical part. vellow (0).
13. Proximal part of postical vein less (1) or 21. Colour of femur mainly yellow (1) or dark
more (0) than twice as long as apical part. (0).
14. Total wing length on average less (1) or 22. Dorsal or posterodorsal infuscation  of
more (0) than 4 mm. femur absent (1) or present (0).
15. Hypopygium more or less slender (1) or 23. Middle tibia with one (1) or more (0) anter-
distinetly stout (0). oventral bristles.
16. Colour of genital lamella mainly dark (1) or 24. Hind tibia with apex pale (1) or infuscated
yellow (0). (0).
17. Genital lamella large (1) or small (0). 25. Tarsi 1 and 11 distinctly (1) or feebly (0)
18. Tip ot aedeagus sheet blunt (1) or sharpened infuscated.
(0). 26. Metatarsus 111 mainly vellow (1) or mainly
19. Colour of CAB pale (1) or dark (0). dark (0).
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Female characters

27. Clypeus pubescent (1) or bare (0).

The phenetic analysis (Fig. 6A) reveals no
distinct — groups  although  /l.silvestris  and
H blankaartensis seem to be somewhat different
from the other species. Both show small cerci
and mainly yellow front coxae. Among the
remaining species. only H.celer, H.brevicornis,
both with costal thickening, and H.assimilis are
remarkably closely related phenetically.

Habitat preference. To determine the habitat
preferences, we only used samples from com-
plete or nearly complete year cycles, at least
including the main flying activity period of the
species concerned. Sampling was continuous
and performed by means of Malaise traps, water
traps and/or pitfall traps. Only samples con-
sisting of twenty or more specimens of one or
more species were kept for further consider-
ation. In this way. we wanted to deal only with
real populations only and to exclude occasional
migrants from the analysis. Among more than
sixty-five year cycles (=sites). thirty sites proved
to be suitable for the analysis. In order to
climinate the effects of sampling efforts as well
as the type of sampling devices, the cluster
analysis was also based upon the Serenson
similarity index (Southwood, 1978). This index
calculates the proportion of the sites, at which
both species were found, to the total number of
capture sites for both species. Thus it is based
on the presence (1) — absence (0) eriterion and
does not take numbers into account. The orig-
inal date matrix is given in Table 3.

Two distinct groups can be seen in the cluster
based upon the spatial distribution of the dif-
ferent species (Fig. 6B): H.assimilis and., in par-
ticular, H. blankaartensis are confined to open
marshland, preferably reed marshes near open
mesotrophic ponds, pools and creeks. The
remaining  species  prefer  woodland
Though a true woodland species, f1.brevicornis
is separated from the others due to the fact that
it was only found very abundantly at woodland
sites of “Zoniénwoud’, a vast and very old beech
woodland situated in the centre of Belgium.
H.cupreus, H.mewallicus and  H.aerosus are
clearly more eurytopic than their congeners.
This also explains the high similarily level be-
tween those species. In Sweden also, these
species are mostly found together (Hedstrom,
1969).

dreds.

———— blankaartensis
L — silvestris
- aerosus
r — metallicus
{ — ————— angustifrons
L - assimilis
Y i L brevicornis
L— celer

. —————— cupreus

blankaartensis

assimilis
| — — brevicornis
—— silvestris

| - celer

aerosus
~ metallicus

= cupreus

— blankaartensis

4" aerosus

: - brevicornis

— silvestris

- 1— assimilis
- B — celer
' B ~ metallicus
o cupreus

Fig. 6(A—C). Phenetic and ceological similaritics
between species of Hercostomus (Gyvmnopternus).
A phenetic phenogram. based on Table 2 matrix: B,
phenogram of spatial occurrence. based on Table 3
matrix: C. phenogram of temporal occurrence., based
on Table 4 matrix. Cluster analyses are based on the
Average Rankage Clustering and according to the
Serensen (AL B) and Renkonen (C) similarity indices.

Seasonal activity. The same year cycles as for
the habitat affinities were applied for the cluster
analysis of the phenology patterns of the species.
In this case, only samples with fifty or more
specimens of a species were considered.
Sampling was performed mainly during weekly
or fortnightly intervals. Since sampling periods
differed greatly, data had to be extrapolated.
Therefore, the year was divided into twenty-
four artifical periods of 15.2 days. We preferred
these intervals to those of 7.6 days in order to
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Table 3 (continied )

Hometallicus
H. blankaaree

H. brevicornis

Sampling sites (habitat type) ? E % 3 .f
(method, year eyele) ] a = = =
25. Wingene (heathland)
(MT. 1986) 110 + + 296 48 = —
26. Wingene (woodland site 1)
(MT. 1987) 132 + = 60 + - =
27. Wingene (woodland site 2)
(MT. 1987) 159 + + 112 1 + —
28. Wingene (woodland site 3)
(MT. 1987) ) + + 167 109 +
29. Woumcen (reed marsh)
(PT. 1984) + — 39 91 105 + 104
30. Zedelgem (woodland)
(PT, 1985) 34 + + + = -

 Oceurrence of the abundant species (1

collected by continuous sampling during a year cycle.

- 20) expressed as the total number of specimens per species

Species collections of less than twenty specimens are indicated by + and arc not included in the cluster

analysis.

avoid large deviations due to extrapolation.
Thus per species, the different samples were
separately extrapolated and the numbers of the
corresponding  periods  summed  afterwards.
Subsequently. the final values were converted
into percentages to eliminate effects of differ-
ential abundances. The cluster analysis used
here was based on the Renkonen similarity
index (Renkonen, 1938). which takes the num-
bers also into account. Table 4 presents the data
matrix of the scasonal activity patterns.

On the basis of their seasonal activity
patterns, three groups can be distinguished:
a first group contains truc spring  species
(H.cupreus, H.metwallicus, H.celer). which
alrcady appear at the beginning of May and
exhibit their highest activity during the first half
of June. A sccond group consists of carly
summer species ( H.silvestris. H.oassimilis) with
an activity peak during the second half of June.
H_brevicornis, H.blankaartensis and H.aerosus
are true summer species. either demonstrating
an cqually distributed abundance during
summer (first two species) or having a flying
activity extending into autumn (most probably
due to a sccond generation in H.aerosus).

Discussion

At first sight the three clusters do not show a
similar pattern. However, it is remarkable that
species which prove to be very closely related
phenetically demonstrate  distinet habitat af-
finities and phenology patterns. Nevertheless,
this does not at all confirm the *niche separation
principle’ suggested by Gausce (1934). As Den
Boer (1980, 1985) pointed out correctly. in order
to investigate this principle, 1t is necessary to
compare the similarities among  H. (Gymno-
prernus) species with those between Ho(Gymno-
pternus) species and species from other genera
and subgenera. Although an investigation of
the phylogeny of all Palacarctic Hercostonus
species is beyond the scope of this paper, it can
be concluded that at least the species of the
subgenus  Gymnopternus  are  undoubtedly
monophyletic (see deseriptions). Despite the
results of the cluster analyses. all species are
also ccologically quite similar. As mentioned
carlier, almost all species prefer woodland sites.
However, although  H.assimilis and . blan-
kaartensis occur almost exclusively at more open
sites, they always seem to require a canopy of
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Table 4. Summary of the phenology patterns of Hercostomus (Gymnopternus) species in Belgium *

Half monthly periods = ke T x = = = =
1. 1-15.v. 0.29 0.17 . 0.29 - 0.19

2. 16—31.v. 9.08 22.32 (.06 1.12 10.80 4.68 6.65 0.92
3. 1-15.vi. S56.44 35.13 1.26 8.77 42.51 14.32 24.95 9.27
4. 16-30.vi. 26.90) 19.68 11.06 29.91 29.22 47 .81 36,85 28.61
5.0 1=15.vi. 087 17.07 40.57 28.24 12.89 20.75 18.81 22.29
6. 16—31.vii, 0.39 4.04 27.60 12.68 3.62 946 7.63 27.71
7. 1—15.viii. 0.03 1.12 12,91 13.07 (.62 2.94 4.81 10.04
N, 16=31.viii. - (.22 4.96 3.67 0.05 0.04 0.11 1.16
9. 1—-15.ix. (.25 1.57 2.13 = - =
10, 16—30.ix. = — 0.02 1.28 - — =
11 1=18.4%. - - 0.12 = - -

* Scasonal activity expressed as the pereentages of the total number per species caught during complete vear
cyeles over all suitable sites (r--50). data per halt monthly period ohtained after extrapolation (sce text): before

Lvoand from 15.x. onwards. no specimens of the species concerned were colleeted.

large herbs or reed. Morcover, almost all specics
are univoltine with an activity peak during spring
or summer. Only H.aerosus sometimes shows a
small second gencration during autumn. Finally,
the latter species seems to be clearly divergent
from the other species in its courtship behaviour
too (Hedstrom, 1969).

Acknowledgments

We arc very grateful to the following scientists
for their cooperation and the loan of required
specimens: Drs K. Decleer (SUG), Dr P.
Grootaert (KBIN), Mr G. Haghebaert (KBIN),
Mr C. Verbeke (Snellegem. Belgium), Dr J.
Olejnicek (CAS), Dr L. Lyncborg (ZMK), Dr
C. Brunel (UP), Dr J. Brunhes (UC), Dr H.
Schumann (ZMB). Mr R. Crossley (York.
Great Britain), Dr 1. MacGowan (Inverness.
Great  Britain),  Dr - A, Dely/Draskovits
(HNHM), Dr M. Speight (RBB), Dr P. .
Persson (NRS) and Mr H. Meuffels (Vilt, The
Netherlands). Many thanks are also due to Drs
M. De Meyer (KBIN), Mr H. Mecuffels and Dr
P. Grootaert for the several stimulating dis-
cussions. I am also much indebted to Dr L.
Lynchorg for his translation of the original
description of H.assimilis by Stacger (1842)

(Danish) and to Dr H. Ulrich for providing
literature on morphology in Dolichopodidac.
Mr M. Bruyncel put the drawings in Indian
ink. This paper is @ contribution of the Depart-
ment of Entomology of the KBIN (Belgium).

References

Buchmann. W. (1961) Dic  Genitalanhiinge  mit-
teleuropiischer Dolichopodiden. Zoologica (Stutt-
garr). 39, Lig. 5. Hefu 110, 1-51.

Collin. J.E. (1940) Critical notes on some recent
synonymy affecting British species of  Dolicho-
podidac (Diptera). Entomologist's Monthly Maga-
Zine. 76, 261-271.

Coquillett, D.W_(1910) The type-species of the North
American genera of Diptera. United States National
Museum Proceedings, 37, 499—647.

Corpus. L.D. (1986) A revision and  proposed
phylogeny of the Nearctic Hercostomus (Diptera:
Daolichopodidac). Ph.D. Kansas State University
University Microfilms Inc.. 145pp.

Curran, C.H. (1933) Some North American Diptera.
American Musewm Novitates. 682, 1-11.

D" Assis Fonscea. E.C.M. (1978) Diptera Orthorrhapha
Brachyeera Dolichopodidac. Handbooks for the
Identification of Britsh Insects. Vol. IX., Part 5. pp.
1-90.

Den Boer, P (1980) Exclusion or coexistence and
the taxonomic or ceological relationship between



382 C. H. Scholtz and S. Peck

species.  Netherlands  Journal of Zoologyv. 30,
278—306.

Den Boer, P.J. (1985) Exclusion, competition or
coexistence? A question of testing the right hypo-
theses. Zeitschrift fiir die Zoologische Svstematik
und Evolutionsforschung. 23, 259—274.

Dyte. C.E. (1975) Family Dolichopodidae. A Catalog
of the Diptera of the Oriental Region, Volume 11.
Suborder Brachveera through division Aschiza,
Suborder Cvelorrhapha (ed. by M. D. Delfinado.
and D. E. Hardy). pp. 212-258. The University
Press of Hawaii. Honolulu.

Dyte, C.E. & Smith, K.G.V. (1980) Family
Dolichopodidac. Catalogue of the Diptera of the
Afrotropical Region (cd. by R. W. Crosskey).
pp. 443—463. British Muscum (Natural History).
London.

Fallén, C.F. (1823) Monographia Dolichopodum
Sveciae, pp. 1-24. Lundac.

Foote, R.H., Coulson. J.R. & Robinson. H. (1963)
Family Dolichopodidae (Dolichopidac). A Catalogue
of the Diptera of America North of Mexico (¢d. by
A. Stone. C. W. Sabrosky. W. W. Wirth. R. H.
Foote and J. R. (Coulson). pp. 482—530. Agricul-
ture Handbook No. 276, Agricultural Rescarch
Service. United States Department of Agriculture.
Washington D.C.

Gause, G.F. (1934) The Swruggle for [Lxistence.
Williams & Wilkins Co.. Baltimore. Hafner Publ.
Co.. Inc., New York (Repr. 1964).

Hedstrom, L. (1969) Uppvaktningsbeteenden hos
svenska  styltlugor av  sliktet  Hercostomus.
Zoologisk Revyv. 31, (4). 96—102.

Hennig. W (1941) Verziechnis der Dipteren von
Formosa. Entomologische  Beihefte aus Berlin-
Dahlem, 8. 1-239.

Kertesz, C. (1909) Caralogus dipterorum hucusque
descriptorum. Volumen VI Empididae. Dolicho-
podidac, Musidoridac. pp. 1-362. Budapestini.
Museum Nationale Hungaricum.

Locw, H. (1857) Neue Beitrige zur Kenntniss der
Dipteren.  Fiinfter Beitrag. K. Realschule zu
Meseriiz, Programm 1857, pp. 1-56.

Meigen, J.W. (1824) Svstemarische Beschreibung der
Bekannten Europiiischen Zweifltigeligen Insekten.
Vol. 4, xii + 428pp. Hamm.

Parent. O. (1933) Etude monographique sur les
Dipteres  Dolichopodides de Nouvelle-Zélande.
Annales de La Société Scientifique de Bruxelles, 53,
325—441.

Parent. O. (1938) Diptéres Dolichopodidae. Faune de
France. 35. 1-720.

Renkonen. O. (1938) Statistisch-Okologische Unter-
suchungen iber die terrestrischen Kiferwelt der
finnischen  Bruchmoore.  Annales  Zoologici
Societatis Zoologico-Botanicae Fennicae, 6, 1-226.

Robinson. H. (1964) A Synopsis of the Dolicho-
podidac  (Diptera) of the Southeastern United
States and Adjacent Regions. Miscellaneous Puib-
lications of the Entomological Society of America.
4. (4). 105-192.

Robinson. H. (1970) A Catalogue of the Diptera of the
Americas South of the United States. 4. Family
Dolichopodidae (Dolichopidae). pp. 1-92. Muscu
de Zoologia, Universidade de Sao Paulo.

Stackelberg. A, v, (1930) Dolichopodidae.  In:
Lindner. E. (ed.): Die Fliegen der Palacarktischen
Region. 51. 1 —04.

Stackelberg, AL v. (1933) Dolichopodidae. In:
Lindner. E. (¢d.): Die Flicgen der Palaearktischen
Region, 71, 65—128.

Stackelberg. A, v, (1934) Dolichopodidac. In:
Lindner. E. (ed.): Die Fliegen der Palacarkiischen
Region. 82. 129—176.

Stacger. C. (1842) Danske Dolochopoder. Natur-
historisk Tidsskrift, IV, 1—44,

Stannius. F.H. (1831) Die curopiischen Arten der
Zweyfliglergattung  Dolichopus.  Isis  (Oken's),
1=271.

Southwood, T.R.E. (1978) Ecological Methods with
Partucular Reference to the Study of Insect Popu-
larions, 2nd edn. Chapmann & Hall, London.

Ulrich. H. (1974) Das Hypopygium der Dolicho-
podiden (Diptera): Homologic und Grundplan-
merkmale. Bonner Zoologische Monographien. 5.
1=60.

Verrall. G.H. (1905) List of British Dolichopodidae,
with tables and notes. Entomologist's Monthly
Magazine. 41, 50—57.

Walker, F. (1849) List of the Specimens of Dipterous
Insects in the Collection of the British Museum. Part
3. pp. 4850687, London.

Wicdemann. C.R.W. (1817) Neue Zweifliigler
(Diptera Linn.) aus der Gegend um Kiel,
beschreben vom  Her  Ausgeber.  Zoologisches
Magazin, Kiel. (1). 1V, 61 -86.

Zeuerstedt, J.W. (1838) Insecra Lapponica, Diptera.
1 140pp.

Zetterstedt, J.W. (1843) Diptera Scandinaviae, Dis-
posita et Descripta. Volumes 1T=111, pp. 441 —1280.
Lundae.

Accepted 15 January 1990



Table 3. Occurrence of fHercostomus (Gymnopternus) specics at different sites in Belgium,

Phenetic and ecological relationships in dolichopodid flies

379

(m

1

h

20).

Sampling sites (habitat type) ? 2 B % 'Ft é = §
cthod. year cycle) = T i = =2 = = =y
. Beernem (woodland)

(WT, PT. 1986) 599 + + 74 533 -
. De Panne (dunc slack)

(PT. WT., SW, 1U87) - + - 29 + 328 — —
. Harelbeke (marshland)

(MT, WT, 1U88) - — - - = 22 — —

Houthulst (woodland site 1)

(WT. 1988) 240 + - | 64 - - -

Houthulst (heathland site 1)

(WT, 1988) + + — 86 + — — —
. Houthulst (heathland site 2)

(WT. 1988) S0 = = 43 + = - =
- Houthulst (woodland path)

(WT. 1988) 40 + - - + — — -
. Houthulst (woodland site 2)

(WT. 1988) 62 i - + + = = -
. Houthulst (woodland site 3)

(WT. 1988) 92 = = + 4 = = -
. Houthulst (woodland pool 1)

(WT, 1988) 112 + == + -+ -

Houthulst (woodland pool 2)

(WT. 1988) 1190 . + 242 - t
. Houthulst (woodland ditch)

(WT, 1988) 279 — - + 32 = - ==
. Houthulst (woodland site 4)

(WT. 1988) 113 = - + 20) =) = =
. Ichtegem (woodland)

99 + = 45 36 =

. Iehtegem (woodland)

(MT. WT, PT. 1986) 1583 101 201 678 20 —
. Ichtegem (woodland)

(MT. WT. PT, 1987) 901 S0 - 281 1281 + 162
. Ingelmunster (willow car)

(MT, WT, 1987) 84 - = = 126 — 410 -
. Ingelmunster (meadow)

(MT. WT, 1988) + Sk = I 118 -
. Lokeren (marshland)

- - + -8 = -

OQostduinkerke (woodland)

(MT. PT. WT. 1987) — 738 - 9 98 e ~ —

21. Oostduinkerke (reed marsh)

- + - 28 + = =

. St. Genesius Rhode (woodland)
+ = 248 + + - =

. St. Genesius Rhode (woodland)
(PT. 1986) 24 - 1010 + — - = -

. St. Genesius Rhode (woodland)
2001 — 775 34 184 - =

(PT. 1985)

(PT. 1984)

(PT. 1987)

(PT. 1985)

(WT, 1988)



