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SWEDEN
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VA Vest-Agder F Finnmark
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FINLAND

Al Alandia Kb Karelia borealis

Ab Regio aboensis Om Ostrobottnia media

N Nylandia Ok Ostrobottnia kajanensis

Ka Karelia australis ObS Ostrobottnia borealis, S part
St Satakunta ObN Ostrobottnia borealis, N part
Ta Tavastia australis Ks Kuusamo

Sa Savonia australis LkW Lapponia kemensis, W part
Oa Ostrobottnia australis LkE Lapponia kemensis, E part
Tb Tavastia borealis Li Lapponia inarensis

Sb Savonia borealis Le Lapponia enontekiensis
USSR

Vib Regio Viburgensis Kr Karelia rossica Lr Lapponia rossica



Blowflies
(Diptera, Calliphoridae)
of Fennoscandia and Denmark



FaAunA ENTOMOLOGICA SCANDINAVICA
Volume 24 1991

Blowflies
(Diptera, Calliphoridae)
of Fennoscandia and Denmark

by

Knut Rognes

E. J. Brill/Scandinavian Science Press Ltd.
Leiden - New York - Kgbenhavn - Koln



The paper in this book meets the guidelines for permanence and durability of the Committee on Production Guidelines
for Book Longevity of the Council on Library Resources.

© Copyright 1991 by E. J. Brill, Leiden, The Netherlands

All rights reserved. No part of this book may be reproduced or translated in any form, by print, photoprint, microfilm,
microfiche or any others means without written permission from the publisher.

Authorization to photocopy items for internal or personal use is granted by E.J. Brill provided that the appropriate fees are
paid directly to Copyright Clearance Center, 27 Congress Street, SALEM MA 01970, USA. Fees are subject to change.
PRINTED IN THE NETHERLANDS

Editor-in-chief: N.P. Kristensen
Desk editor: V. Michelsen

ISBN 90 04 09304 4
ISSN 0106-8377

Library of Congress Cataloging-in-Publication Data

Rognes, Knut.
Blowtlies (Diptera, Calliphoridae) of Fennoscandia and Denmark by Knut Rognes.
p. — c¢cm. — (Fauna entomologica Scandinavica. ISSN 0106-8377: v. 24)
Includes bibliographical references and index.
ISBN 9004093044 (cloth)

1. Blowflies—Scandinavia—Classification. I. Title.
II. Series.
QL537.C24R64 1990
595.77°4—dc20 90-40345

CIP

Cover illustration: female Calliphora terraenovae Macquart. (From “Manual of Nearctic Diptera. Volume 27, Agricul-
ture Canada 1987)

Author’s address:

Knut Rognes

Stavanger Larerhggskole
Postboks 2521 Ullandhaug
N-4004 Stavanger

Norway

or:

Havgrnbrautene 7a
N-4048 Hafrsfjord
Norway



Contents

A Ot .. s 7
IntrodUction . ... .. i it e 7
Acknowledgements ... ... .. e 8
Material and methods . ... ... e e 9
Relationships, monophyly and diagnosis of the Calliphoridae . ............................... 11
Subfamilies of the Calliphoridae . ... 12
Morphology of the adults . ... 17
Morphology of the immature stages . ... ... i i it e 23
BaOOgY .« oo e 27
Collection, preservation and identification ...... ... ... ... . ... . oo 29
Abbreviations used iMtEX ... ... 30
Key to North European subfamilies of Calliphoridae ....... ... ... ... ... ... ... ... ... .... 30
Subfamily Calliphorinae . ....... .. i e e 32
Key to genera of Calliphorinae ........ ... .ttt e 33
Genus Bellardia Robineau-Desvoidy .............. ... ... . . 34
Genus Calliphora Robineau-Desvoidy ............. ... i i i i i 59
Genus Cynomya Robineau-Desvoidy ...... ... .. .. i 92
Genus Onesia Robineau-Desvoidy .. ... ..o e 97
Subfamily Chrysomyinae .. ........ ...ttt e e 103
Key to genera of Chrysomyinae ......... ... oo i i 105
Genus Phormia Robineau-Desvoidy ........ ... ... ... . . 105
Genus Protocalliphora Hough .. ... . .. e 106
Genus Protophormia Townsend ... .. ... i e 128
Genus Trypocalliphora Peus . ... ... . . i 137
Subfamily Helicoboscinae ...... ... .o 140
Genus Eurychaeta Brauer & Bergenstamm . .......... ..ottt 141
Subfamily Luciliinae ... .o oot e e e e 147
Genus Lucilia Robineau-Desvoidy .. ... i 147
Subfamily Melanomyinae . ... ... ..o . 184.
Key to genera of Melanomyinae ... ... ...t iiutinn ittt ittt 185
Genus Angioneura Brauer & Bergenstamimn ... ......ouvt ittt 188
Genus Eggisops Rondani . ....... ... i i e 193
Genus Melanomya Rondani . ........ . . . i 197
Genus Melinda Robineau-Desvoidy . ... ... i e i 199
Subfamily Polleniinae . ........... ... e 206
Key to genera of Polleniinae . ........ ... ... ...t 206
Genus Morinia Robineau-Desvoidy .. ... o i 209
Genus Pollenia Robineau-Desvoidy . ... ... . e 212
Subfamily RRININGe .. ... o e e e e 241
Genus Stomorhina Rondani . ... .. e 241
CatalogUE ... ... .. 247
LIterature ... ...t e e 252
TaxonomicindeX ... ... ... 267
Biological Index ... ... ... 272

A colour plate is given on p. 246.



Abstract

The taxonomy and nomenclature of the species of
Calliphoridae of Fennoscandia, Denmark and
neighbouring parts of the Karelian U.S.S.R. are
revised and their distribution catalogued. Male
and female genitalia are illustrated in detail, many
of them for the first time, and are exploited at all
taxonomic levels. A new subfamily classification
is proposed in which 8 subfamilies are recognised:
Calliphorinae, Chrysomyinae, Helicoboscinae,
Luciliinae, Melanomyinae, Polleniinae, Rhinii-
nae and Rhinophorinae. The species of Rhino-
phorinae are not dealt with. Morinia Robineau-
Desvoidy is transferred to the Polleniinae. Angio-
neura Brauer & Bergenstamm, Eggisops Ronda-
ni, Melanomya Rondani and Melinda Robineau-
Desvoidy are united as the Melanomyinae. The
monophyly of the subfamilies has been largely
established on the basis of the structure of the
female genitalia. 17 genera and 52 species are

recognised and keys to all taxa are provided. 75
primary types (holotypes, lectotypes, neotypes)
have been examined and 31 lectotypes have been
designated. Neotypes have been designated for 6
nominal taxa: Musca amentaria Scopoli, Onesia
viarum Robineau-Desvoidy, Onesia vulgaris Rob-
ineau-Desvoidy, Onesia viridicyanea Robineau-
Desvoidy, Pollenia labialis Robineau-Desvoidy
and Polleniella griseotomentosa Jacentkovsky. 50
specific and 4 generic synonyms and 7 new combi-
nations have been established. A few previously
unrecognised old names have been brought into
use. The name Bellardia vespillo (Fabricius) is
used for a recently re-discovered species. Bellar-
dia pubicornis (Zetterstedt) is recorded as new for
the fauna of the U.S.S.R. Pollenia labialis Rob-
ineau-Desvoidy (= intermedia: authors) is report-
ed for the first time from the Nearctic Region.

Introduction

Members of the Calliphoridae are among the most
abundant, familiar and oldest known insects. Ac-
cording to ancient Egyptian Papyrus their devel-
opment from larvae was known already 1550 B.C.
In Homer’s “Iliad” Achilles expressed his fear of
blowflies because of their habit of laying eggs and
producing “worms” in dead bodies and thus mak-
ing them unrecognisable (Hennig, 1973).

The following workers from Fennoscandia and
Denmark have described calliphorid species from
this area: Linnaeus (1758, 1761), De Geer (1776),
Fabricius (1794, 1805), Fallén (1817), Zetterstedt
(1838, 1844, 1845, 1859), Siebke (1863), Ringdahl
(1931).

A comprehensive treatment of the calliphorid
fauna of Denmark was given by Lundbeck (1927)
who, to a certain extent, took the male genitalia
into account when characterising the species. This
work is now out of date. A faunistic contribution
was made by Lyneborg (1965), who first recorded
Calliphora loewi from Denmark. A few faunistic
notes were given by Ardé (1957). Studies on the
attraction of flies (including blowflies) to the
stinkhorn fungus (Phallus impudicus Pers.) were
made by Nielsen (1963, 1967, 1968), who first
recorded Calliphora subalpina from Denmark.

Biological studies on myiasis and related phenom-
ena in Denmark were provided by Cragg (1950)
and Nielsen, Nielsen & Walhovd (1978). Ac-
counts of the veterinary importance of blowflies in
Denmark, and notes on their medical significance,
have been given by Nielsen (1984a, 1984b) and
Tikjgb & Haarlgv (1985).

The blowfly fauna of Norway was investigated
by several authors during the 19th century and the
early part of the present century, usually as a
minor part of their study of the dipterous fauna in
general or of its ecology (Zetterstedt, 1838, 1845;
Walker, 1849; Siebke, 1853, 1863, 1866a, 1866b,
1870, 1873, 1877; Schéyen, 1889; Storm, 1891,
1896, 1907; Bidenkap, 1892, 1898, 1901; Strand,
1900, 1903, 1906; 1914). In more recent times,
Duffield (1937), Ringdahl (1944a, 1944b, 1954),
who based his determinations on Lundbeck’s
work and his knowledge of the Zetterstedt types,
Natvig (1950, 1959), Davies (1954) and Ardé
(1957) have contributed to the knowledge of the
Norwegian fauna. In a series of papers, Rognes
(1980, 1981, 1982, 1983a, 1983b, 1985b, 1986d)
provided new records of known species and re-
corded species new to the Norwegian fauna, as a
result of several collecting trips; some type studies



were also included. A checklist of Norwegian cal-
liphorids based on a revision of Norwegian collec-
tions was published by Rognes (1985b). Soot-
Ryen (1925) described the effect of certain blow-
flies on the dried fish industry in Northern Nor-
way. Brinkmann (1976) provided a study of blow-
fly myiasis in sheep in Western Norway.

In modern times the Swedish fauna has been
studied by Ringdahl (1921, 1931, 1934, 1937, 1939,
1945a, 1945b, 1947, 1951, 1952, 1958, 1960). He
revised the Zetterstedt types and other material in
Stockholm and Lund, and collected in many parts
of Sweden himself. A few faunistic notes were
given by Ardo (1957) and Persson (1983).

Work on the Finnish dipterous fauna was pio-
neered by Bonsdorff (1866), who included records
of blowflies. Frey (1909), Tiensuu (1938), Bran-
der (1964), Hedstrém (1964), and Tiensuu (1964)
published faunistic data on higher Diptera, in-
cluding blowflies. Checklists of the Calliphoridae
have been provided by Tiensuu (1941) and Hack-
man (1980). In numerous papers Nuorteva and his
coworkers have studied the sarcosaprophagous
blowflies mostly from faunistic, ecological, epide-
miological and forensic points-of-view (see bibli-
ography for references). Contributions to their
ecology in Finland have also been given by Hanski
(1976), Hanski & Kuusela (1977, 1980), Kuusela
& Hanski (1982) and Kuusela (1983, 1984). Frey
(1925), Grunin & Nuorteva (1969), Grunin, Nuor-
teva & Rajala (1969), Grunin (1972), Hakanen,
Grunin & Nuorteva (1974), Itimies & Ojanen
(1975) have contributed to the knowledge of the
bird parasitic blowfly fauna of Finland.

The most recent taxonomic treatment of the

entire North European fauna is that of Zumpt
(1956a), who covered the whole Palaearctic area
and who based his treatment to a large extent on
the work of Séguy (1928a, 1941). Individual cal-
liphorid genera that still presented taxonomic
problems have subsequently been revised by
Schumann (1964, 1973, 1974a, 1974b) (Onesia,
Melinda, Bellardia), and Rognes (1985a, 1987a,
1987b, 1988) (Trypocalliphora, Pollenia). Mihalyi
(1977) made it possible to identify certain females
of European Lucilia and made important contri-
butions to the European Pollenia (Mihalyi, 1976).
The identity of a few nominal species based on
types from Fennoscandia was clarified by Rognes
(1983c, 1986b), and the genus Eurychaeta Brauer
& Bergenstamm (Helicobosca Bezzi), previously
included in the Sarcophagidae, was transferred to
the Calliphoridae by Rognes (1985b, 1986a,
1986¢). The Palaearctic Calliphoridae were cata-
logued by Schumann (1986). However, problems
still remain in the fields of classification, taxono-
my and nomenclature. Furthermore, the detailed
structure of the female genitalia has remained in-
sufficiently known or has not been investigated at
all.

The purpose of the present work is to present a
revision of the North European calliphorid fauna
and its nomenclature, propose a new subfamily
classification based on cladistic principles, provide
detailed illustrations of male and female genitalia
and other important features of adult morphology
for all the species, provide keys to taxa at all
levels, and provide information on local and world
distribution and biology of each species.

Acknowledgements

It is great pleasure for me to be able to express my
long and very deeply felt gratitude to Adrian C.
Pont for all his help (material, nomenclatural and
spiritual), trust, encouragement and never failing
interest throughout the years I have worked on
the taxonomic, nomenclatural and other problems
met with during the preparation of this book and
the papers preparing the ground for it. My sincere
thanks are also due to Stig Andersen for his gene-
rosity and unselfishness in discussing all kinds of
problems and for putting vital information at my
disposal, including help with xerox copies of rare
literature. He generously left it to me to present
his own discoveries regarding the status of the
nominal species Musca vespillo Fabricius and to
redescribe the recently re-discovered Bellardia

species to which the Fabrician name is applied and
of which he captured a large series of specimens.
My deep gratitude is also due to Thomas Pape,
who similarly shared and discussed his views on
numerous matters arising during this study and
also showed me important material of a new Japa-
nese species of Eggisops. Verner Michelsen kind-
ly explained the technique and potential signif-
icance of the study of female ovipositors. I am also
deeply indebted to Leif Lyneborg who entrusted
me with the task of preparing this volume for the
Fauna Entomologica Scandinavica series and for
encouragement and patience.

I would also like to thank the following friends
and colleagues for their invaluable help and their
willingness to discuss various problems: H. An-



dersson, P. Ferrar, F. Gregor, B. A. Holloway, L.
Greve Jensen, T. Jonassen, H. Kurahashi, P. Lau-
terer, H. de Souza Lopes, F. Midtgaard, T. R.
Nielsen, P. I. Persson, D. Povolny, C. W. Sabros-
ky, G. E. Shewell and J. R. Vockeroth.

I also thank the following colleagues for placing
material in their care or in their private collections
at my disposal (depository acronyms are ex-
plained below), or for the exchange or gift of
material: A. C. Pont (BMNH), B. A. Sagvolden
(BS), C. Bergstrom (CB), B. E. Cooper (CNC),
R. Rozkosny (DESCS), J. O. Solem (DKNVS),
A. Freidberg (DZTAU), C. Milkint (now Salvi-
no) (FMC), H. Franz (HF), F. Mihadlyi (HNHM}),
J. H. Simonsen (JHS), M. Baez (MB), P. Lauter-
er & J. Stehlik (MMBCS), L. Matile (MNHN), P.
I. Persson (NHRM), J. Jezek (NMP), P.Straum-
fors (RM), R.Mehl (RML), S. Andersen (SA), A.
Fjellberg (TM), N. Woodley (USNM), F. Sick
(ZIKIEL), A. G. Zinov'ev (ZILEN), L. Greve
Jensen (ZMB), H. Schumann (ZMBERL), S.
Andersen, L. Lyneborg, V. Michelsen and T.
Pape (ZMC), A. Albrecht (ZMH), H. Andersson
& R. Daniclsson (ZML), A. L. Ozerov
(ZMMSU), J. E. Raastad (ZMO) and H. Kura-
hashi.

My grateful thanks also go to my wife Agnete
Rognes and my sons, Torbjgrn, Pystein and Stig,
for their interest and for their assistance with sum-
mer fieldwork over several years. Their high col-
lecting morale on several occasions proved to be
indispensable. Torbjgrn also helped me with com-
puter work, and designed important programs in
dBASE III PLUS or improved on my own.

Blackwell Scientific Publications permitted re-
use of some of my figures of Pollenia.

All the work on this project has taken place in
the “entomological department” in the basement
of my private home. The project has been fi-
nanced mainly privately, but has also received
important contributions from other sources. A
proportion of a one-year grant (“vikarstipend”),
kindly contributed by Stavanger Lzrerhggskole
and Det Regionale Hggskolestyret i Rogaland in
1982-1983 in support of an earlier project on Nor-
wegian Calypterate Diptera, was devoted to a
revision of the Calliphoridae in Norwegian mu-
seum collections. Stavanger Lzrerhggskole also
kindly lent me a LEITZ microscope (40-630x),
paid part of running expenses in connection with
correspondence, and for the last 2 years has al-
lowed me to spend one day a week on the project
undisturbed by other duties. Je&ren Entomolog-
klubb, Sandnes, financed some fieldwork in 1984.
Travel grants provided by Norges Almenvitenska-
pelige Forskingsrad (D.68.40-023) in 1984 and by
Stavanger Larerhggskole and Det Regionale
Hggskolestyret i Rogaland in 1987 and 1990 en-
abled me to visit Copenhagen, Lille, Lund, Lon-
don and Paris for type studies. Many thanks to L.
Lyneborg, S. Andersen and V. Michelsen (ZMC),
B. Radigois (MHNL), H. Andersson and R. Da-
nielsson (ZIL), A. C. Pont (BMNH) and L. Ma-
tile (MNHN) for helping me in all possible ways
during my visits.

Thanks also to my Commodore PC 10 comput-
er, boosted with a 20MB Plus Hardcard, my
Brother M-1509 printer, and the programs Word-
Perfect, ver. 4.2 and dBASE HI PLUS ver. 1.1 for
perfect functioning and service.

Material and methods

The study has been based mainly upon blowfly
material in the following collections (those
marked with an asterisk have formed the basis for
the Catalogue):

BMNH - British Museum (Natural History),
Department of Entomology, Lon-
don

*BS - private collection of Bjgrn Sagvol-
den, Rollag

*CB - private collection of Christer Berg-
strom, Uppsala

CNC - Canadian National Collection, Bio-

systematic Research Centre, Agri-
culture Canada, Ottawa

DESCS - Department of Environmental Stud-
ies, Faculty of Science, J.E. Purkyné
University, Brno

*DKNVS - DKNVS-Museet, Universitetet i

Trondheim, Zoologisk Avdeling,
Trondheim
DZTAU - Department of Zoology, Tel Aviv

University, Tel Aviv

FMC - Field Museum of Natural History,
Chicago

HF - private collection of Dr. H. Franz,
Madling

HNHM - Hungarian Natural History Mu-

seum, Zoological Department, Bu-
dapest



*JHS - Private collection of Jan Henrik Si-

monsen, Oslo

private collection of Knut Rognes,

Stavanger

Universidade de la Laguna, Depar-

tamento de Zoologia, Facultad de

Biologia, Tenerife - Islas Canarias,

La Laguna

Musée d’Histoire Naturelle, Lille

Moravské Museum, Oddéleni en-

tomologické, Brno

Muséum Nationale d’Histoire Natu-

relle, Laboratoire d’Entomologie,

Paris

Naturhistoriska Riksmuseet, Sektio-

nen for Entomologi, Stockholm

National Museum in Prague, Mu-

seum of Natural History, Depart-

ment of Entomology, Prague

Rana Musem, Naturhistorisk avde-

ling, Mo i Rana

private collection of Reidar Mehl,

Statens institutt for folkehelse, Lab-

oratorium for medisinsk entomolo-

gi, Oslo

private collection of Stig Andersen,

Copenhagen

Universitetet i Tromsg, Tromsg Mu-

seum, Zoologisk Avdeling, Tromsg

United States National Museum,

Smithsonian Institution, Washing-

ton

Christian-Albrechts-Universitit zu

Kiel, Zoologisches Institut, Lehr-

stuhl fiir Okologie, Kiel

Zoological Institute, Academy of

Sciences, Leningrad

Universitetet i Bergen, Zoologisk

Museum, Entomologisk avdeling,

Bergen

ZMBERL - Museum fir Naturkunde an der
Humboldt-Universitat zu Berlin,
Berlin

*KR

MB

MHNL
MMBCS

MNHN

NHRM

NMP

*RM

*RML

*SA

*T™

USNM

ZIKIEL

ZILEN

*ZMB

*ZMC - Universitetets Zoologiske Museum,
afd. 3, Copenhagen

*ZMH - Zoological Museum, Division of En-
tomology, Helsinki

*ZML - Lund University, Museum of Zool-

ogy and Entomology, Lund
ZMMSU - Moscow Lomonosov State Universi-
ty, Zoological Museum, Moscow
Universitetet 1 Oslo, Zoologisk Mu-
seum, Entomologisk avdeling, Oslo

*ZMO

The catalogue is based on specimens examined

10

personally (about 15000 specimens). No literary
records have been accepted, with these excep-
tions: (1) a few records from Sweden published by
Ringdahl (1952) and apparently based on speci-
mens in ZML, NHRM or elsewhere, but not pre-
sent in coll. Ringdahl (in ZML); (2) records by
Nuorteva, Grunin and coworkers (see bibliogra-
phy) from within the present borders of Finland (a
few records also from Sweden) and dealing with
species of Calliphora, Cynomya, Protocalliphora,
Protophormia, Lucilia; (3) the record by Koskela,
Itdmies & Pasanen (1974) for Lucilia bufonivora
from Ostrobottnia media; (4) the records by Tien-
suu (1964) of Eurychaeta palpalis from various
Finnish provinces; (5) a few published records
from Norway in the ornithological literature of a
bird parasitic blowfly which without any doubt
belongs to Trypocalliphora braueri; (6) the record
from EJ of Calliphora loewi by Nielsen (1967,
1968). Data from Germany and Great Britain
have been taken from Pont (1976) and Schumann
(1986) or from specimens collected or examined
personally. Most of the data for Russian Karelia
are also based on my own determinations, but a
few records have been taken from reliable sources
(Stackelberg, 1962; Grunin, 1970a; Kovalev &
Verves, 1987).

The abbreviations for faunistic regions in Nor-
way are to be understood in the sense of @kland
(1981) and not in the sense of Strand (1943) or
Laken (1973). So even though the catalogue uses
small letters in the province abbreviations, they
are to be understood as consisting only of capital
letters.

Numerous calliphorid types for nominal taxa
named by Fabricius, Fallén, Meigen, Macquart,
Robineau-Desvoidy, Zetterstedt, Walker, Pan-
dellé, Villeneuve, Séguy, Rodendorf, Shannon,
Ringdahl, Wainwright, Baranov, Jacentkovsky,
Hall and Zumpt have been revised. Neotypes
have been designated for 6 nominal taxa for which
no types are known to exist, in order to create a
stable nomenclature.

As a rule the keys have as a rule been made
rather long, stimulating the user to consult as
many diagnostic characters as possible. In my ex-
perience, misidentifications invariably result from
too much reliance on single characters in this fam-
ily.

Features described in the keys or at higher taxo-
nomic levels are as a rule not repeated in the
descriptions at lower levels. To obtain a full de-
scription of a particular species, both keys and
higher level descriptions should therefore be con-
sulted.



The International Code of Zoological Nomen-
clature (Third edition, dated February 1985,
adopted by the XX General Assembly of the In-
ternational Union of Biological Sciences) has
been abbreviated as “ICZN” or “Code” in the
following.

For bibliographical consistency the names of

Russian authors (e.g. Khitsova, Rodendorf, Zi-
nov’ev) have been transcribed from their Russian
original spellings. The foreign-language spellings
used by these authors themselves in their own
publications (e.g Khitzova, Rohdendorf, Zinov-
jev) are not adopted.

Relationships, monophyly and diagnosis of the Calliphoridae

The Calliphoridae contains more than 1000 spe-
cies in about 150 genera, and the family is world-
wide in distribution (Hennig, 1973; Pont, 1980;
Shewell, 1987). More than 250 species occur in the
Palaearctic Region (Schumann, 1986). In Fenno-
scandia and Denmark 52 species in 17 genera are
recognised in the present work, but there are 8
further species and 6 further genera in the subfam-
ily Rhinophorinae (cf. Rognes, 1986d) which is
not dealt with even though I include it in the
Calliphoridae (see discussion below).

They are typical members of the larger system-
atic unit named Calliphoroidea by Hennig (1958,
1973, 1976) (= Tachinidae s.lat. of Griffiths,
1972) (= Oestroidea of McAlpine et al., 1981)
which according to Griffiths (1972) is character-
ised by the following ground-plan apomorphies:

(1) Row of meral setae present, secondarily ab-
sent or transformed into a broad zone of
densely set long thin hairs in the Oestridae
(s.lat.) of Fennoscandia and Denmark.

(2) ST8in ovipositor entire.

(3) Vein M sharply bent forwards.

(4) Vein A +CuA, (anal vein) not reaching
margin of wing.

(5) Téin J shortened.

Andersen (1982, 1983) suggested that a complete
anal vein is part of the ground-plan of the Tachini-
dae. Pape (1986) even thought that it might be a
ground-plan feature of all the Calliphoroidea. 1
find Griffiths’ view to be the most parsimonious
and accept his interpretation of item (4).

Within this assemblage the families Tachinidae,
Sarcophagidae and Calliphoridae (including the
Rhinophorinae) probably form a monophyletic
subgroup (at present unnamed) on the basis of at
least the following autapomorphy:

(1) Presence of a “Gelenkfortsatz” i.e. a sep-
arate sclerotisation at the base of the post-
gonite (Tschorsnig, 1985a, 1985b) (cf. Fig.
20, “basal piece”).

The Oestridae (s.lat), including the bot flies and
warble flies, the well-known mammalian parasit-
es, 18 possibly the sister-group of this three-family
group (Hennig, 1976). Note, however, that Hack-
man & Viisinen (1985) have found a costal chae-
totaxy in Oestridae (s.lat.) that is remarkably
primitive, and that the systematic position of this
group still is enigmatic (see also Zumpt, 1957). I
can confirm the absence of a “Gelenkfortsatz” in
Qedemagena tarandi (Linnaeus) (Hypodermati-
nae) and in Cephenemyia trompe (Modeer) (Oes-
trinae) (cf. Tschorsnig, 1985a: 10, 1985b: 48).
The monophyly of the Calliphoridae has been
discussed by Rognes (1986¢) and is possibly
founded on three ground-plan apomorphies:

(1) Adults with thoracic surfaces prosternum,
proepisternal depression, postalar wall and
metasternal area hairy.

(2) Adult @ with distal end of each paraphallic
process well sclerotised, free from wall of
distiphallus for a considerable distance and in
the shape of a long narrow process, a hook or
a denticulate or bare plate.

(3) Metallic ground colour of thorax and abdo-
men.

The position of the outer ph seta, outside a line
through the prs seta in many blowflies, was first
used by Girschner (1893) and Villeneuve (1924) to
define the group. This position is probably apo-
morphous but will not define the whole of the
Calliphoridae in the currently accepted sense (see
discussion by Rognes, 1986c¢).

In practical work in Fennoscandia and Den-
mark members of the Calliphoridae can be sep-
arated from the remaining Calliphoroidea by the
following combination of characters:

Mouthparts well-developed.  Subscutellum
weakly or not developed. Body metallic green,
blue or other shades, or non-metallic. If non-me-
tallic, then hairs are usually present on at least one
of the surfaces prosternum, proepisternal depres-
sion and postalar wall, and the hind coxa is bare
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behind. If all these surfaces are bare, then the
lower calypters are small, tongue-like or subcircu-
lar with inner edge diverging backwards from the
longitudinal axis of the fly. Outer ph seta often
outside a line through prs.

The sister-group of the Calliphoridae is not
known. Zumpt (1956b), following earlier authors
(e.g. Séguy, 1941}, proposed placing the Callipho-
ridae and Sarcophagidae together in a large group
Calliphoridae s.lat., thus implicitly regarding the
Calliphoridae and Sarcophagidae as sister-
groups, i.e. more closely related to each other
than to the Tachinidae. Herting (1957) also adopt-
ed this system. However, the Calliphoridae
(s.lat.) when defined in this way appears to be
based on plesiomorphies (lack of postscutellum,
primarily saprophagous larvae) and therefore has
no place in a phylogenetic system.

Griffiths (1982) suggested that the Calliphori-
dae might be the sister-group of a monophyletic
group formed by the Sarcophagidae, Tachinidae
and Oestridae on the basis of an alleged common
synapomorphous modification of the spermathe-
cal ducts, each spermatheca having a separate
duct into the uterus. In the Calliphoridae and
other groups, two of the ducts are joined so that
“only two ducts branch from the vagina” (as-
sumed ground-plan for the Schizophora) (Grif-
fiths, 1982: 76). The data on which Griffiths based
his suggestions appear to have been provided in
the form of drawings prepared by Dr. B. A. Hol-
loway (New Zealand) from her own dissections
(Holloways, in litt. November 7, 1986). In the Sar-
cophagidae, only Parasarcophaga crassipalpis was
studied, a member of the subfamily Sarcophagi-
nae which is apomorphic as regards the aedeagus;
consequently, any findings regarding the receiving
female organs are not likely to be part of the

ground-plan of this family. Dr. Holloway also tells
me that the three spermathecal ducts had separate
origins on a common stalk. According to figures
published by Lopes (1941) for members of the
subfamily Sarcophaginae, the spermathecal ducts
may enter the uterus (vagina) separately or be
joined at the same level to a common long stalk
before reaching the uterus. In Sarcotachina sub-
cylindrica Portschinsky (subfamily Paramacrony-
chiinae according to Verves, 1986) the spermathe-
cal ducts are joined at the same level to a common
long stalk before reaching the uterus (Lopes,
1981). As far as I know the course of the ducts in
Miltogrammatinae is not known, but to judge
from the aedeagus one would expect a primitive
calliphorid-like system. In Oestrus ovis (Oestri-
nae) three spermathecal ducts arise at the end of a
common stalk, whereas in Gasterophilus intestina-
lis (Gasterophilinae) only two spermathecae are
presént, their ducts uniting before entering the
uterus (Holloway, unpublished drawings in litt.
November 7, 1986). The Hypodermatinae have
three spermathecae, but the course of their ducts
near the uterus is not known (the figure in Grunin,
1964-1969 is not sufficiently detailed). In most
Calliphoridae that I have seen, a single duct
branches off from the uterus and successively
sends off two branches (cf. Figs. 523, 553). This
system is in agreement with figures given by Gra-
ham-Smith (1938), although another system is al-
so found (Fig. 500). Although I agree with Grif-
fiths” interpretation that the calliphorid duct sys-
tem is primitive, I do not accept the sister-group
arrangement he proposes as it is obviously based
on far too meagre evidence. Furthermore, it con-
flicts with the above interpretation of the “Ge-
lenkfortsatz” character of Tschorsnig which I find
very convincing.

Subfamilies of the Calliphoridae

In the fauna of Fennoscandia and Denmark 8
subfamilies of the Calliphoridae are recognised:
Calliphorinae, Chrysomyinae, Helicoboscinae,
Luciliinae, Melanomyinae, Polleniinae, Rhinii-
nae and Rhinophorinae. Their monophyly and
characteristics are discussed separately in the text
below. The groups are also believed to be valid
when the world fauna of Calliphoridae is consid-
ered. When more is known about the interrela-
tionship of these groups, which I find quite un-
clear at the moment, the rank of several of them
will probably be reduced.

The characters found useful for establishing
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these groups and their assumed polarity, are as
follows (p - plesiomorphies, a - apomorphies; a’,
a””: same transformation series; a', a’: different

transformation series).

Colour

(1) Metallic body colour (p), black non-metallic
body colour (a!), yellow non-metallic
ground-colour (a?).



Head

(2) Parafacialia with small hairs only (p), with
very strong setae (a).

(3) Parafacialia with small hairs (p), bare (a).

(4) Facial carina undeveloped (p), more or less
developed (a).

(5) Lower part of face not or weakly protruding
(p), protruding strongly in front of vibrissae
(a).

(6) Upper half of occiput evenly dusted (p), with
a bare glossy submarginal band across almost
its entire width (a).

Thorax

(7) Outer ph seta in line with prs (p), outside a
line through prs (a).

(8) Proepisternal depression, prosternum, meta-
sternal area and postalar wall all hairy (p),
one or more of these surfaces bare (a).

(9) Suprasquamal ridge posteriorly bare (p),
posteriorly with a green metallic sclerite with
numerous black setae (Fig. 397) (a).

(10) Lower half of anterior part of anepimeron
bare (p), with numerous hairs (Fig. 196) (a).

(11) 2+1 kepst setae (p), 2+1+1 kepst setae (a).

(12) Coxopleural streak present (p), absent (a).

(13) Anteroventral edge of posterior spiracle
quite bare (p), numerous fine setae in a Tow
along this edge (a).

(14) Metakatepisternum  (area  immediately
above hind coxa) bare (p), hairy in extreme
lower part (a).

Wing

(15) Lower calypter posteriorly broad, inner edge
converging with longitudinal axis of fly (p),
narrow, inner edge diverging from the longi-
tudinal axis of the fly or more or less sub-
circular (a).

(16) Lower calypter bare above (p), hairy above
(a).

(17) Costa hairy below, also far beyond junction
with R; (p), costa bare below beyond junc-
tion with R, (a’), costa bare below beyond
junction with Sc (a”).

(18) Stem-vein bare on dorsal surface of wing (p),
with a row of setae (a).

(19) Subcostal sclerite only with microtrichiae, no
setulae (p), with black setulae (Fig. 9) (a).

(20) Vein M sharply bent forwards in apical part
of wing, reaching costa in front of wing apex
(p), loss of fixed calliphoroid ground-plan of

wing veins, especially as regards the course of
vein M in apical part of wing (a), e.g. vein M
in apical part of wing weakly curved and
reaching costa at apex of wing (a'), or vein M
very sharply bent forwards, joining vein Ry,
before apex so that cell r,,; is stalked (a?).

Legs

(21) Hind coxa bare on posterior surface (p), with
hairs on posterior surface (a).

Male terminalia

(22) Base of surstylus internally and ventrally
without special vestiture (p), with a bundle of
long setae internally and ventrally (a).

(23) Postgonite unmodified where the basal seta
is situated (p), with a more or less distinct
process bearing the basal seta ().

(24) Acrophallus armed with minute denticles
(p), without denticles, unarmed (a).

(25) Paraphallic processes not radically modified,
free from wall of aedeagus and shaped as a
long slender process, a hook or a denticulate
or bare plate (p), paraphalli fused, distally
broadened into a kind of shield on dorsal side

(a).
Ovipositor

(26) Epiproct without microtrichiae (p), microtri-
chiose all over (a).

(27) Cerci without microtrichiae (p), more or less
microtrichiose (a).

(28) Cerci oval, moderately broad (p), very short
and broad, wart-like (a'), long and narrow
(a?).

(29) Epiproct separated from T8 (p), epiproct
fused with T8, the combined sclerite often
appearing shovel-shaped posteriorly (a).

(30) T6 microtrichiose along hind edge, ST6 mi-
crotrichiose in posterior half (p), these scle-
rites all without microtrichiae (a).

(31) T7, T8, ST7 and ST8 without microtrichiae
(p), more or less invaded by microtrichiae
(a).

(32) ST8 apically complete (p), apex bilobed or
bifid (a).

(33) ST8sclerotised for its full length (p), anterior
half of ST8 unsclerotised or very weakly scle-
rotised (a).

(34) ST8 present (p), ST8 completely absent or
very strongly reduced (a).

(35) T6, T7, 18, ST6, ST7 and ST8 of moderate
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length (p), strongly elongated (a).

(36) T7,T8,ST7 and ST8 with setae (p), devoid of
setae or setulae, these replaced by numerous
small sensillae (a).

(37) Pleural membranes of ovipositor microtri-
chiose except for a narrow zone anteriorly on
segment 7 and a broad zone anteriorly on
segment 8 (p), entirely without microtrichiae
(a'), wholly microtrichiose, no zones without
microtrichiae anteriorly (a?).

(38) Intersegmental membranes in ovipositor
with ordinary microtrichiae (p), without mi-
crotrichiae of usual form, these entirely ab-
sent or replaced with armature of peculiar
form (a).

Larvae

(39) First instar larva with labrum dorsally convex
and connected to tentoropharyngeal sclerites
through long and slender parastomal scle-
rites (p), separated from tentoropharyngeal
sclerite (a'), dorsally concave (i.e. upturned)
and firmly fused with tentoropharyngeal
sclerites (a?).

(40) Accessory oral sclerite absent in third instar
larvae (p), present (a).

(41) Posterior spiracle of third instar larva with
complete peritreme, ecdysial scar distinct
(p), peritreme incomplete medially, ecdysial
scar tending to become indistinct or absent
(a).

(42) Posterior spiracular plates of third instar with
strongly sclerotised peritreme and slits, inter-
mediate areas unsclerotised or weakly sclero-
tised (p), plates completely sclerotised (a).

The ground-plan features of the hypothetical an-
cestral calliphorid can be gathered from the list of
plesiomorphies.

The subfamily classification differs in several
respects from others in current use (Shewell, 1987;
Schumann, 1986; Crosskey, 1977), and the most
important points are outlined below.

In most modern classifications of the Diptera,
the woodlouse-flies (Rhinophoridae) are regard-
ed as a separate family (Crosskey, 1977; Tschors-
nig, 1985a; Pape, 1986). I believe that on the basis
of the aedeagal structure (presence of a meso-
hypophallus, ring-shaped sclerotisation at the
base of the distiphallus, long narrow paraphallic
processes, sometimes reduced) it is better regard-
ed as a subgroup within the Calliphoridae charac-
terised by numerous secondary changes or reduc-
tions. In accordance with a previous suggestion
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(Rognes, 1986c¢) it is listed as a subfamily in the
present work (although the species are not treat-
ed). Pape (1986) regards the fusion in the mid-
ventral line of the ventral plates of the aedeagus as
an autapomorphy of the Rhinophoridae. This fea-
ture occurs in many Calliphoridae (e.g. in Ameni-
inae, Rhiniinae, Melanomyinae and Calliphori-
nae) (cf. Rognes, 1986c), and it may be one of the
ground plan features of this group; Pape’s dismiss-
al of these instances as “easily rejected as con-
vergencies” cannot be accepted. The presence of a
mesohypophallus is regarded by Pape (1986) as
possibly “an important argument for a close affin-
ity to the Calliphoridae”. I agree with this.

In the present work the genera Angioneura and
Melanomya have been removed from the Rhi-
nophorinae, where they were placed by Herting
(1961), Crosskey (1977) and Tschorsnig (1985a),
and together with Melinda and Eggisops have
been grouped into a revived subfamily Melano-
myinae on the basis of their ovipositor structure
(cf. also discussion of these genera by Rognes,
1986¢).

Morinia has usually also been regarded as a
rhinophorid (Stackelberg, 1970; Crosskey, 1977;
Tschotsnig, 1985a), but Pape (1986) and Rognes
(1986a, 1986b) argued that it is a calliphorid ge-
nus, because of the setose postalar wall and oper-
culate posterior thoracic spiracle. I have trans-
ferred it to the Polleniinae.

The groups Rhiniinae and Chrysomyinae are
well-defined and treated in this work as subfam-
ilies. For the time being I have not adopted Boyes
& Shewell’s (1975) and Shewell’s (1987) group
“Chrysomyinae” (= Chrysomyini + Phormiini
+ Rhiniini), although based on an apparent syn-
apomorphy (row of setae on upper surface of the
stem-vein). For reasons discussed below I believe
that the groups “Phormiini” and “Chrysomyini”
as conceived at present cannot be maintained, as
Phormia may be more closely related to “Chryso-
myini” than to “Phormiini” (Rognes, 1985a). I
also hesitate to accept that the “Rhiniini” and
Chrysomyinae are more closely related to each
other than to any other Calliphoridae, especially
on the basis of the aedeagal and ovipositor struc-
ture and the structure of the posterior spiracles. I
therefore find it best to leave them as separate
groups until the phylogeny of the Chrysomyinae
and Rhiniinae has been more fully analysed. Note
that a hairy stem-vein is also present in the Polleni-
inae (Pollenia aframentaria), so it is conceivable
that it was independently acquired by Chrysomyi-
nae and Rhiniinae.

The Helicoboscinae was established as a cal-



liphorid subfamily by Rognes (1985b, 1986a,
1986c¢). Its relationship with other groups is quite
obscure.

Most students of the Calliphoridae (e.g.
Zumpt, 1956a, 1956b; Shewell, 1987) include a
group in their system (named “Calliphorinae” or
“Calliphorini”) defined by the absence of a row of
setae on the dorsal surface of the stem-vein. This
enormous assemblage is based on what is very
clearly a plesiomorphy and is therefore unaccept-
able in a strictly cladistic system. I have found the
time ripe for dismemberment of this artificial
group and propose its replacement by smaller,
probably monophyletic groups.

In the fauna of Fennoscandia and Denmark, 4
such groups, each given the rank of subfamily, are
recognised: Calliphorinae, Luciliinae, Melano-
myinae, and Polleniinae. This system in many
ways resembles that of Shewell (1987). He gives
Polleniini, Angioneurini, Luciliini and Calliphori-
ni equal tribal rank within the “Calliphorinae”,
and the first three groups appear to be equivalent
to my subfamilies Polleniinae, Melapomyinae,
Luciliinae. My Calliphorinae appears in many
ways to be similar to the group named Calliphorini
in Lehrer’s (1970) system, although he defines it
differently.

The abandonment of the Calliphorinae/Calli-
phorini in the traditional sense creates problems
as far as the fauna outside Fennoscandia and Den-
mark is concerned. The groups affected by this
action must at least provisionally receive some
formal rank and I propose that they be treated as
subfamilies. This involves:

(1) The Afrotropical and Oriental group Auch-
meromyiinae of Patton (1935, 1936), which
on the basis of the aedeagal structure (Pat-
ton, 1935, 1936; Zumpt, 1953) appears to
include the genera Auchmeromyia Brauer &
Bergenstamm,  Pachychoeromyia  Ville-
neuve, Booponus Aldrich (= Elephantolae-
mus Austen) (= Paviovskiomyia Grunin),
Cordylobia Griinberg, Neocordylobia Ville-
neuve, Hemigymnochaeta Corti and Tricy-
clea Wulp. This assemblage appears equiv-
alent to the Tricycleinae of Lehrer, 1970, but
Patton’s name has priority. They are flies
with a yellow or brown ground-colour. Ac-
cording to Villeneuve (1924) several of these
genera have a complete vein A;+CuA,; in
the wing (i.e. anal vein reaching wing-mar-
gin), and this may constitute an autapomor-
phy for the group. Unfortunately I have not
been able to study this feature. Most of the

genera contain species which are obligatory
parasites of mammals and man, either myia-
sis-producers or blood-suckers in the larval
stages (Zumpt, 1965). The two latter genera
include species which develop in various
kinds of organic matter such as mushrooms,
dung and faeces, and some appear biological-
ly associated with ants and termites (Zumpt,
1953).

(2) The Afrotropical, Oriental and Australian
group Phumosiinae (Phumosia Robineau-
Desvoidy and Euphumosia Malloch), given
tribal rank by e.g. Lehrer (1970) and Tumras-
vin, Kurahashi & Kano (1979) and subfamily
rank by Ferrar (1978). It includes metallic
green or blue species as well as others with
brownish colouring (Torgerson & James,
1967). The ovipositor has shortened sclerites
and very elongate spermathecae (King & Ku-
rahashi, 1977; Singh, Kurahashi & Kano,
1979; Tumrasvin, Kurahashi & Kano, 1979).
Some species are macrolarviparous (unilarvi-
parous) (Ferrar, 1978).

(3) The Afrotropical and Oriental group Benga-
liinae, given subfamily rank by James (1966),
Lehrer (1970) and tribal rank by e.g. Tumras-
vin, Kurahashi & Kano (1979). It contains
one genus of species with yellow or brown
ground-colour and very enlarged mouthparts
(Bengalia Robineau-Desvoidy). Catapice-
phala Macquart, containing species with
brightly metallic colouration, was included in
this group by Tumrasvin, Kurahashi & Kano
(1979). Bengalia also has a complete vein
A;+CuA,; in the wing (i.e. reaching margin)
(Villeneuve, 1924; Pape, 1986). Bengalia
adults are aggressive predators, feeding on
termites and ant pupae or snatching prey
from the ants themselves (Senior-White, Au-
bertin & Smart, 1940; Pont, 1980).

Additional calliphorid subfamilies are the Neo-
tropical Mesembrinellinae (revised by Guima-
rdes, 1977) and Toxotarsinae (revised by Dear,
1979; cf. also the critique by Lopes & Albuquer-
que, 1982), the Oriental and Australasian Ameni-
inae (revised by Crosskey, 1965), the remarkable
New Zealand group Mystacinobiinae of Holloway
(1976) (assigned to the Calliphoridae by Griffiths,
1982), and the enigmatic Neotropical and Afro-
tropical group Prosthetosomatinae, known only
from the larval stages which infest nest-mounds of
termites (Smith, 1975; Pont, 1980). According to
Herting (in litt. 22.ii.1985), Mimodexia Roden-
dorf is a senior synonym of Callidesia Kugler and
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thus a rhinophorine (cf. also Tschorsnig, 1985a).
Mimodexiinae Rodendorf thus falls as a synonym
of Rhinophorinae and does not deserve status as a
separate tribe or subfamily as maintained by
Zumpt (1952), Lehrer (1972) and Lopes & Albu-
querque (1982).
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A thorough discussion of the monophyly and
status of these groups is beyond the scope of the
present work and must be left to future workers.



Morphology of the adults

The adult morphology and the terminology used
for describing it are fully explained in Figs. 1-21. 1
believe that these illustrations are selfexplanato-
ry. The sclerite named prosternum is situated mid-
ventrally between the fore coxae. Intrapostocular
ciliae are minute hairs often present on the area
between posterior eye margin and the postocular
setae (Fig. 3). The ejaculatory sclerite is joined to
the sperm duct proximad of the basiphallus (cf.
Fig. 550). The phallapodeme, being very uniform,
is not illustrated for every species. The terminol-
ogy of McAlpine (1981) is adopted, with a few
exceptions (particularly for the setae at the ante-

Fig. 1. Head of Calliphora subalpina (Ringdahl), ante-
Tior view.

inner vertical seta

occipital setulae

Fig. 2. Head of Calliphora subalpina (Ringdahl), dorsal
view.

inner vertical seta

lateroclinate orbital seta
ocellar seta

proclinate orbital setae culér vertical seta

It
fronto-orbital plate postocular setae

pedicel
occiput

arista intrapostocular cilia

parafacial
first flagellomere genal groove
supravibrissal setulae
postgena
vibrissa
genal setae

subvibrissal setulae
palp

genal dilation

prementum

Fig. 3. Head of Calliphora subalpina (Ringdahl), left
lateral view.

~_
apical scutellar seta

Fig. 4. Thorax of Calliphora subalpina (Ringdahl), dor-
sal view.
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Fig. 5. Thorax of Calliphora subalpina (Ringdahl), left lateral view.
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Fig. 6. Thorax of Lucilia caesar (Linnaeus), left lateral ——— postalar wall
view of anepimeral area.

Fig. 7. Thorax of Calliphora genarum (Zetterstedt), left
posterodorsolateral view of area behind wing base.
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Fig. 8. Wing of Trypocalliphora braueri (Hendel), from above. Inset: parts of costa from below showing distribution of
small hairs on its underside.
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Fig. 9. Base of left wing from below of Lucilia sericata epandrium

(Meigen) (upper figure) and Lucilia caesar (Linnaeus).
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Fig. 11. Abdomen of Pollenia rudis (Fabricius), ventral
view.
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anal membrane

Fig. 12. Male postabdomen of Lucilia magnicornis
(Siebke), posterior view.

Fig. 14. Aedeagus of Lucilia magnicornis (Siebke), left

lateral view.

tip of paraphallus

epiphallus
k¥ sperm duct

1
basiphallus (
hypophallic lobe Ecrophallus

surstylus

surstylus

epandrium

cercus

bacilliform sclerite

Fig. 13. Male postabdomen of Lucilia magnicornis
(Siebke), left lateral view. Scale = 0.2 mm.

mesohypophallus
lateral duct

paraphallus

lateral duct

Fig. 15. Distiphallus of Lucilia magnicornis (Siebke),
dorsal view.

1

|

1 |

/ distiphallus :
1

I

lateral duct

tip of paraphallus sperm duct
lateral duct

Fig. 17. Acrophallus of Lucilia magnicornis (Siebke),
dorsal view. Inset: opening of sperm duct, with opening
of lateral ducts above it.

Fig. 16. Acrophallus of Lucilia magnicornis (Siebke),

left lateral view.

epiphallus

basiphallus

tip of paraphallus

sperm duct

i hallic |
ventral plate hypophasic fobe

Fig. 18. Aedeagus of Calliphora vomitoria (Linnaeus), left lateral view. Insets: tip of paraphallus (enlarged) and opening
of sperm duct with opening of lateral ducts above it. Scale = 0.2 mm.
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hypophallic lobe

lateral duct

mesohypophallus

Fig. 19. Distiphallus of Calliphora vomitoria (Linnaeus),
dorsal view. Scale = 0.2 mm.

basal piece

pregonite

postgonite

/

Fig. 20. Post- and pregonites of Lucilia magnicornis
(Siebke). Scale = 0.2 mm.

rolateral corner of the thorax, where I follow
O’Hara (1982)). Some features of the male and
female postabdomen will be described in more
detail below as they seem to be important from a
comparative point-of-view.

Aedeagus

The presence of small denticles directed posteri-
orly on the ventral and ventrolateral surface of the
distiphallus and acrophallus appears to be part of
the ground-plan of the Calliphoridae (trend 24,
above). A tendency to reduce the distribution of
these denticles is exhibited by most subfamilies. In
the Melanomyinae and Polleniinae they are whol-
ly absent from the acrophallus.

In some species of Calliphora (C. genarum, C.
loewi, C. uralensis, C. vicina) and Lucilia (L.
ampullacea, L. bufonivora, L. magnicornis, L.
regalis, L. richardsi, L. sericata, L. silvarum) the
acrophallus has a structure here termed lateral
duct (Figs. 14-19, 143, 144, 153, 154, 163, 164, 201,
202, 211, 212, 381, 382, 391, 392, 416, 417, 418,
437, 438, 439, 448, 449, 450, 459, 460, 461, 471,
472). Lewis & Pollock (1975) first directed atten-
tion to this structure. They also found it in Pro-
tophormia terraenovae (Chrysomyinae), but I
have been unable to observe it there. It is difficult

abdominal spiracles

epiproct

hypoproct cercus

Fig. 21. Ovipositor of Lucilia magnicornis (Siebke).
Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged).
Scale = 0.4 mm.

to make out but careful study at high magnifica-
tion from various angles seems to indicate that it is
an open groove for most of its length. In Calli-
phora the ducts are bordered apically by a com-
mon median and separate dorsal walls. In Lucilia
the duct is bordered laterally and dorsally by a
large lateral flange on each side. In Pollenia there
is apparently a similar duct along the distal edge of
the hypophallus in the rudis, semicinerea, tenui-
forceps and intermedia species groups, and also in
Pollenia atramentaria, but it is extremely difficult
to make out. In Lucilia the ducts have their distal
opening just above the exit of the ejaculatory duct
(cf. also scanning electron micrographs by Lewis
& Pollock, 1975), whereas in Calliphora they start
a short distance behind the apex (e.g. Figs. 211,
391). The proximal opening appears to be into the
strongly sclerotised closed canal (L. bufonivora
and L. silvarum) or partly roofed-over passage (L.
sericata, L. regalis, L. richardsi and L. magni-
cornis) or shelf-like support (C. genarum, C. loe-
wi, C. uralensis, C. vicina, C. vomitoria, L. am-
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pullacea), guiding and supporting the longitudinal
movement of the distal part of the paraphallus.
Lewis & Pollock (1975) apparently have over-
looked the existence of this “paraphallus guide”.
Their “accessory secretion exit™ at the apex of the
cornu of the hypophallus in L. sericata (Lewis &
Pollock, 1975: fig. 3) is the lower end of the “para-
phallus guide” and in fact is not a completely
encircled opening in this particular species. I do
not agree with the view that this should be the
external opening of a duct leading from some-
where within the aedeagus near the apex (i.e.
from the sperm duct) to the outside, and that the
acdeagus has three openings. The groove is
morphologically external along its entire course.
Accessory duct secretion appears first to leave the
ejaculatory duct opening at the apex of the aedea-
gus (this is denied by Lewis & Pollock, p. 142),
then to enter the apical opening of the lateral ducts
above it (cf. Figs. 211, 391). From there it seems to
follow the ducts backwards and downwards and
finally to empty into the “paraphallus guide”.
During copulation the paraphallic tips are inserted
into the lateral sacs on the dorsal side of the female
uterovaginal tube. The secretion is deposited
there possibly with their aid. The presence of lat-
eral ducts on the outer surface of the acrophallus
may be correlated with the presence of lateral sacs
in the dorsal wall of the uterus, as there seems to
be no conflict between the above data concerning
the distribution of acrophallic lateral ducts within
Calliphoridae and Hori’s (1961) data concerning
the distribution of lateral sacs in this family. How-
ever, I have seen conspicuous unsclerotised lateral
sacs in a female Protocalliphora proxima
(G.pr.173), which appears to lack lateral ducts in
the acrophallus. The matter obviously needs fur-
ther study. Tschorsnig (1985a) found a tripartite
ejaculatory duct opening in some Rhinophorinae.
How this is to be interpreted, must be left to future
studies. An examination of the acdeagal structur-
es with a scanning electron microscope is urgently
needed for all groups.

Ovipositor

The structure of the ovipositor has been used for
identification purposes by Lobanov (1976), but
the distribution of the microtrichiae, which has
proved of great significance in the taxonomy of the
Muscidae (Zinov’ev, 1981, and references cited by
him), has not received attention by workers on
Calliphoridae.

Medium length sclerites with complete rows of
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marginal setae appear to belong to the ground-
plan condition for the ovipositor of the Calliphori-
dae (trend 35, above). In viviparous forms, the
sclerites are shortened in Bellardia, Onesia and
Eurychaeta but elongate in Eggisops. They are
also very elongate in the oviparous Melanomyi-
nae. A full-length, undivided and apically com-
plete ST8 is assumed to be the ground-plan condi-
tion of the Calliphoridae (trends 32, 33, 34,
above). Such a ST8 occurs in all subfamilies except
the Calliphorinae, where it is apically bifid, the
Melanomyinae, where it is absent or very strongly
reduced and the Chrysomyinae where only the
posterior half is sclerotised.

I interpret the following distribution of micro-
trichiae as the ground-plan for the ovipositor of
the Calliphoridae: All intersegmental membranes
with microtrichiae, which are directed forwards
(trend 38, above). All pleural membranes with
microtrichiae, except for a narrow zone anteriorly
on segments 7 and a broad zone anteriorly on
segment 8; these also directed forwards (trend 37,
above). The microtrichiae situated on the ovi-
positor sclerites are directed backwards. T6 with
microtrichiae on posterior edge, T7 and T8 with-
out microtrichiae, ST6 with microtrichiae on pos-
terior half, ST7 and ST8 without microtrichiae
(trends 30, 31, above). ST8 with small sensillae on
posterior margin. Cerci oval in shape, moderately
long, without microtrichiae, but with numerous
sensillae of different types (as described by Wallis,
1962, for Phormia regina) (trends 27, 28, above).
Epiproct without microtrichiae (trend 26, above).
Hypoproct with microtrichiae, which are directed
backwards.

Especially interesting are the apomorphous
modifications of the cerci (trends 27, 28, above).
The plesiomorphous oval-elongate type without
microtrichiae occurs not only in the primarily sa-
prophagous vertebrate carrion breeding genera
Calliphora, Cynomya, Phormia, Protophormia,
Lucilia, but also in the bird-parasitic obligatory
myiasis producing genera Protocalliphora, Trypo-
calliphora and the amphibian parasite Lucilia bu-
fonivora. This provides evidence for regarding
blowfly myiasis and parasitism as phenomena de-
rived from saprophagy, as suggested by Zumpt
(1956a, 1965). In groups with different larval hab-
its, the cerci may be shortened and wart-like
(trend 28, a') (Melanomyinae - snail parasitism) or
covered with microtrichiae (trend 27) (Bellardia,
Onesia in the Calliphorinae, Helicoboscinae, Pol-
leniinae, Rhiniinae - associated with invertebrates
such as earthworms, snails, locusts) and narrowed
(Polleniinae) (trend 28, a?).



Internal reproductive organs

The uterus is simple and cylindrical in most species
and this appears to be part of the ground-plan of
the Calliphoridae. Apomorphous modifications
appear in viviparous forms, where it may be either
very elongate (Helicoboscinae, some Melanomyi-
nae) or shortened with large lateral incubatory
pouches (Bellardia, Onesia) (cf. Thompson,
1921a, 1921b; Rognes, 1986¢). In some forms a

pair of variously-shaped lateral sacs is present,
and these receive the paraphallic tips during
copulation (Graham-Smith, 1938; Hori, 1961;
Rognes, 1988) (cf. discussion above). In some
species of Pollenia the lateral sacs are wholly scle-
rotised and their shape is important for the identi-
fication of females (Rognes, 1987b; 1988). In
some species of Lucilia only the apertures are
sclerotised (Hori, 1961). Otherwise the lateral
sacs are unpigmented.

Morphology of the immature stages

Eggs shining white, 0.9-1.5 mm long and 0.3-0.4
mm wide. In lateral view flat or slightly concave
dorsally and convex ventrally. Chorion with a re-
ticulate pattern. A narrow median area mid-dor-
sally, bounded by parallel carinae which unite
posteriorly. The median area functions as a plas-
tron, enabling the egg to respire when occasional-
ly submerged in water.

The larvae of most Calliphoridae are typical
pale maggots with a tapering anterior and a trun-
cate posterior end. The morphology is illustrated
in Figs. 22-41. A general account of the larval
morphology of the Diptera and a key to families
are given by Teskey (1981a, 1981b). A detailed
survey of the breeding habits and immature stages
of cyclorrhaphan families of Diptera, including
the Calliphoridae, has recently been published by
Ferrar (1987a, 1987b). Descriptions of larvae of
the species of Calliphoridae that occur in Fen-
noscandia and Denmark are given by Nielsen
(1917), Keilin (1919), Hall (1948), Kano & Sato
(1952), Schumann (1954), Rodendorf (1957),
Zumpt (1965), Ishijima (1967), Cepeldk & Roz-

tentoropharyngeal sclerite

labrum

mandible

kosny (1968), Yahnke & George (1972), Erzing-
lioglu (1985), Rognes (1985a, 1986¢), Smith
(1986), Shewell (1987). The functional morphol-
ogy of the mouthparts of mature larvae of some
blowflies has been described by Miller (1932) and
Roberts (1971).

First instar less than 2 mm long. Mouthparts
with well-developed labrum and mandibles
(median and lateral hooks) (Calliphora, Cyno-
mya, Phormia, Protophormia, Lucilia, Angioneu-
ra, Eggisops, Melinda) (Figs. 23-24), with very
strong labrum and smaller, toothed mandibles
(Eurychaeta) (Fig. 22), with well-developed la-
brum and anteriorly reduced mandibles (some
Pollenia) (Fig. 25), or with strong mandibles and
the labrum vestigial or absent (Bellardia, Onesia,
Protocalliphora) (Figs. 26-28). Labrum dorsally
convex and connected to tentoropharyngeal scle-
rites through long and slender parastomal sclerites
(Calliphora, Cynomya, Protophormia, Lucilia) or
separated from tentoropharyngeal sclerites (Eu-
rychaeta, Pollenia), sometimes dorsally concave
(i.e. upturned) and firmly fused to tentoropha-

mandible

Fig. 22. First instar larva. Mouthparts of Eurychaeta
palpalis (Robineau-Desvoidy), left lateral view. Scale =
1.0 mm.

Fig. 23. First instar larva. Mouthparts of Lucilia sericata
(Meigen), left lateral view. (Redrawn from Schumann,
1954: fig. 5). Scale = 0.1 mm.
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mandible

labrum

Fig. 24. First instar larva. Mouthparts of Lucilia sericata
(Meigen), dorsal view. (Redrawn from Schumann,
1954: fig. 19). Scale = 0.1 mm.

mandible

tentoropharyngeal sclerite

Fig. 26. First instar larva. Mouthparts of Onesia floralis
(Robineau-Desvoidy), left lateral view. (Redrawn from
Schumann, 1964: fig. 4a).

mandible

Fig. 28. First instar larva. Mouthparts of Bellardia vulga-
ris (Robineau-Desvoidy), dorsal view. (Redrawn from
Shewell, 1987: fig. 46).
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Fig. 25. First instar larva. Mouthparts of Pollenia sp.,
left lateral view. (Redrawn from Yahnke & George,
1972: fig. 3). Scale = 0.1 mm.

mandible

Fig. 27. First instar larva. Mouthparts of Bellardia vulga-
ris (Robineau-Desvoidy) left lateral view. (Redrawn
from Schumann, 1974b: fig. 4).

posterior spiracle

felt chamber

Fig. 29. First instar larva. Right posterior spiracle and
felt chamber of Eurychaeta palpalis (Robineau-Desvoi-
dy). (From Rognes, 1986c: fig. 21).

thoracic segment 3
thoracic segment 1

cephalic segment

anterior spiracle

Fig. 30. Third instar larva of Calliphoridae. Diagram, right lateral view. Stipple indicates segmental spine bands.
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parastomal bar

mandible
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hypopharyngeal sclerite
dentate sclerite
accessory oral sclerite

Fig. 31. Third instar larva. Mouthparts of Calliphora
vomitoria (L.), left lateral view. (Redrawn from Hall,
1948: Plate 44, fig. H.)

tentoropharyngeal sclerite

K hypopharyngeal sclerite

dentate sclerite

Fig. 32. Third instar larva. Mouthparts of Eurychaeta palpalis (Robineau-Desvoidy), left lateral view. (From Rognes,

1986¢: fig. 27).
”
'

S
Fig. 33. Third instar larva. Anterior spiracles of Trypo- Fig. 35. Third instar larva. Anterior spiracle of Lucilia
calliphora braueri (Hendel). (From Rognes, 1985a: fig. ampullacea (Villeneuve). (Redrawn from Kano & Sato,
22.) 1952: fig. 3).
#P
Fig. 34. Third instar larva. Anterior spiracle of Eu- Fig. 36. Puparium. Anterior spiracle of Pollenia pedicu-
rychaeta palpalis (Robineau-Desvoidy). (From Rognes, lata Macquart. (From Rognes, 1987b: fig. 97).

1986¢: fig. 26).
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posterior spiracle

papilla

Fig. 37. Third instar larva. Posterior spiracular field of
Eurychaeta palpalis (Robineau-Desvoidy). (From
Rognes, 1986¢: fig. 24).

ecdysial scar

Fig. 38. Third instar larva. Posterior spiracles of Calli-
phora vicina Robineau-Desvoidy.

ryngeal sclerites (Melanomyinae). Segments with
varying numbers of complete or incomplete spine
bands (see below), or additional spines and tuber-
cles. Anterior spiracle absent, posterior spiracle
bilobed (Fig. 29).

Second instar 2-9 mm, similar to third but with
weaker mouthparts and two slits in posterior spi-
racles.

Third instar 9-22 mm long. Most segments with
more or less complete anterior bands of posteri-
orly-directed spines and posterior bands of ante-
riorly-directed spines (Fig. 30). Rarely, segments
completely covered with spines (Protocalliphora),
or most segments without spines (Angioneura,
Pollenia). Anterior end in one genus with a crown
of setae on the cephalic segment forming a kind of
“sucker” through the centre of which the mouth-
parts protrude (Protocalliphora). Mouthparts
well-developed. Mandibles often large, some-
times with a single accessory oral sclerite between
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Fig. 39. Third instar larva. Posterior spiracles of Pro-
tophormia terraenovae (Robineau-Desvoidy). Scale =
0.5 mm.

spiracular plate

Fig. 40. Third instar larva. Posterior spiracles of Eu-
rychaeta palpalis (Robineau-Desvoidy). (From Rognes,
1986¢: fig. 25).

Fig. 41. Puparium. Posterior spiracles of Pollenia angus-
tigena (Wainwright). (From Rognes, 1987b: fig. 89).

them apically (Fig. 31). Tentoropharyngeal scle-
rite varying in shape (Figs. 31, 32), usually without
an “incision” of weak sclerotisation in dorsal arm
(except Angioneura and Stomorhina). Anterior
spiracle variously shaped, with varying numbers
of openings (Figs. 33-36). Posterior truncate end
of maggot with a spiracular field surrounded by 7
pairs of papillae (Fig. 37), an additional pair of
papillae present next to the anus. The spiracular
field is usually flat, but sometimes it can be closed
by a transverse folding and bringing together of
dorsal and ventral halves. Posterior spiracles usu-
ally flush with surrounding area. Ecdysial scar
median and more or less distinct. Peritreme com-
plete (Fig. 38), incomplete (Fig. 39), or entire
spiracular plate completely sclerotised (Fig. 40). 3
straight, more or less horizontal slits, angle be-
tween upper and lower slit much less than a right



angle, occasionally lower slit vertical and angle
more than a right angle (Angioneura, Pollenia)
(Fig. 41).

Puparium reddish-brown to black, retaining
most characters of the third instar larva. Puparial

horns protruding to various degrees.

No taxonomic treatment of the larval stages or
any key enabling larvae to be identified is given in
this work, but references to descriptions are given
at the appropriate place below.

Biology

The family Calliphoridae exhibits a rich diversity
of life-cycles. A survey is given below of the differ-
ent kinds encountered among Fennoscandian and
Danish species. The biology of some genera (Mel-
anomya and Morinia) is not known.

Necrophagy, coprophagy,
saprophagy, myiasis

Primitively blowflies are oviparous and lay their
eggs on the exposed dead bodies of various ani-
mals, especially vertebrates, irrespective of size.
Being very numerous, their larvae play an ex-
tremely important part in natural communities as
decomposers and scavengers. It has been estimat-
ed that the offspring of 2000 blowflies need 300 kg
of meat in 3 days to mature (Schumann, 1965). In
Fennoscandia and Denmark the genera Calli-
phora, Cynomya, Phormia, Protophormia and
Lucilia belong to this group. Calliphora vicina
may breed in exclusively faecal material (Zumpt,
1965). Lucilia sericata may breed in garbage of
exclusively vegetable origin (Norris, 1965). The
time spent in the different stages of development
varies with species, temperature and other fac-
tors. At 27°C and 50% RH Calliphora vicina
spends 24 hrs in the egg stage, 24 hrs as first instar
larva, 20 hrs in the second instar, a little more than
7 days in the third instar (including prepupa) and
about 11 days as pupa. This makes a total of about
three weeks for the immature stages. When fully
grown, the third instar larvae stop eating, migrate
up to 6.5 m away from the breeding-site (usually a
carcass), and settle under the ground surface. Af-
ter a rest period, the larvae gradually evolve into
white puparia (prepupae). Thereafter the skin be-
comes tanned and then changes into a brownish-
black puparium, characteristic of most higher
flies, within which true pupation occurs. After
emergence the adults feed on carbohydrates at
first and then later on protein, which is required
for the maturation of the ova. After mating the
females begin to oviposit. A single female vicina
may lay up to 800 eggs during her life-time. Ovi-

position is completely inhibited if a layer of soil
thicker than 2.5 cm covers the carcass (data from
Kamal, 1958; Schumann, 1965; Nuorteva, 1977,
1987).

Blowflies of this group (especially Calliphora,
Lucilia, Protophormia) are among the first insects
to arrive on dead bodies, including humans, and
are therefore of great significance in forensic med-
icine, an aspect of blowfly biology recently re-
viewed by Smith (1986). In Fennoscandia and
Denmark the works by Nuorteva and coworkers
are especially noteworthy (Nuorteva, Isokoski &
Laiho, 1967; Nuorteva, Schumann, Isokoski &
Laiho, 1974; Nuorteva, 1977, 1987).

Many species also feed on faeces, and indoors
they may visit and oviposit on fresh or cooked
meat, fish or dairy products. They are therefore of
the greatest hygienic importance as potential vec-
tors of bacteria, viruses, protozoans and hel-
minths causing various enteric and other diseases
(Schumann, 1963, 1965, 1971; Greenberg, 1971,
1973; Hall & Townsend, 1977). Blowflies have
even been suspected of transmitting poliomyelitis
(Nuorteva, 1959b, 1959¢, 1959d, 1959, 1960c,
1960d, 1961). Nuorteva’s (1963) “synanthropic in-
dex” and Mihdlyi’s (1967) “danger index” are
methods of evaluating the hygienic importance of
flies, including blowflies.

Blowflies have caused important losses for the
dried-fish industry in Northern Norway (Soot-
Ryen, 1925) and pose a permanent threat to all
kinds of stored meat-products. Nielsen & Nielsen
(1976) report cases of blowfly maggots having
been found in vacuum-packed ham and have per-
formed experiments on the viability, hatching and
development of blowflies on such media under
various conditions. It should be noted that direct
access to the meat is not a condition for successful
infestation as the female is able to force the ovi-
positor through the meshes of a fly net or through
minute holes in plastic wrapping covering dishes
containing meat and to drop eggs on to the sub-
strate.

In cities, garbage may be an important source of
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blowfly species. All offal must be stored in a way
that ensures that it does not become infected with
blowfly eggs or larvae, and garbage collection at
regular intervals is necessary to maintain the
blowfly population at minimal levels. Dumping of
infested garbage on refuse depots results in the
emergence of large numbers of blowflies which
then invade gardens and houses in search of carbo-
hydrates (flower nectar) (cf. Nuorteva, 1971a) and
pose a hygienic threat to the neighbourhood, even
if garbage is properly covered with soil and sand
on the refuse depot to prevent oviposition on un-
infested garbage by local blowflies.

Dipterous larvae may infest the bodies of living
human or vertebrate animals and feed, at least for
acertain period, on the host’s dead or living tissue,
liquid body-substances, or ingested food. This
phenomenon is called myiasis and is an important
aspect of the biology of the Calliphoridae. It has
been reviewed by Zumpt (1965) for the Old
World.

In Fennoscandia and Denmark a few blowflies
are obligatory myiasis producers. Lucilia bufoni-
vora oviposits on living amphibians and its larvae
cause their eventual death (Lundbeck, 1927;
Brumpt, 1934; Koskela, Itamies & Pasanen,
1974). The external blood-sucking larvae of Pro-
tocalliphora feed intermittently on the blood of
nestling birds. The subcutaneous larvae of Trypo-
calliphora make permanent burrows in the bodies
of nestling and juvenile birds. Hicks (1959; 1962;
1971) has given a bibliography on the occurrence
of insects in birds’ nests.

Facultative myiasis agents consist of normally
free-living maggots (e.g. Calliphora, Cynomya,
Protophormia, Lucilia) developing in carcasses or
other decaying organic matter, which occasionally
gain access to the living bodies of wild and domes-
ticated animals through oviposition in wounds,
lesions, natural body openings or wool, and there
cause myiasis. Hence the importance of blowflies
in veterinary medicine (Eichler, 1980; Soulsby,
1982).

As for birds, a case of wound-myiasis in the
night jar (Caprimulgus europaeus 1.) involving
Lucilia richardsi and a case of myiasis in a living
crane (Grus grus (L.)) involving a Lucilia species
(probably sericata) have both been recorded from
Finland (Nuorteva, 1959a; Itdmies & Merila,
1984). Regarding mammals, a case of myiasis in
the hedgehog (Erinaceus europaeus L.) involving
Calliphora vicina, Lucilia illustris, L. ampullacea,
L. caesar and Helicophagella melanura (Sarco-
phagidae) has been reported in Denmark (Niel-
sen, Nielsen & Walhovd, 1978). In Finland a case
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of dermal myiasis in the hare (Lepus timidus 1..)
involving Cynomya mortuorum has been reported
by Itamies & Koskela (1980). In Western Norway
and Denmark sheep are not uncommonly at-
tacked by Lucilia caesar and L. illustris (reviews
by Cragg, 1950; Brinkmann, 1976; Nielsen, 1984a,
1984b). A single outbreak of sheep-strike was re-
ported from southernmost Sweden during the pe-
riod 1943-1949 (Cragg, 1950). No cases are known
from Finland (Brinkmann, 1976). In sheep myia-
sis, other blowfly species (in Denmark Calliphora
vicina and C. vomitoria) may oviposit in the le-
sions caused by the primary attack (secondary and
tertiary strike) and if unattended the attacks are
fatal within a short time. Sheep-strike is a serious
problem in New Zealand, Australia, South Afri-
ca, England, Scotland and other sheep-rearing
countries, and has recently been discussed by
Zumpt (1965), Soulsby (1982) and Heath (1986).

A recent review of cases of human wound myia-
sis involving Lucilia sericata in Denmark has been
given by Tikjgb & Haarlgv (1985), and some ref-
erences were also given by Nielsen, Nielsen &
Walhovd (1978). A case has been reported from
Denmark of intestinal myiasis in a two-year-old
child involving Lucilia sericata (Haarlgv, 1961).
Cases have been reported from Finland involving
intestinal myiasis in a baby caused by Calliphora
vicina (Nuorteva & Auvinen, 1968) and wound
myiasis in an old woman involving Lucilia illustris
(Laitinen, Nuorteva & Renkonen, 1970). In Nor-
way Lucilia caesar has been bred from a larva
removed from a cancerous wound in the external
auditory meatus (Reidar Mehl, pers.comm., iden-
tification by K.R.).

Norris (1965) has reviewed the bionomics of the
necrophagous, coprophagous and myiasis-pro-
ducing blowfly species. Their ecology in Finland
has been studied over several years by Nuorteva
and coworkers mainly through trapping experi-
ments. The results have been described in numer-
ous papers listed in the bibliography. No compara-
ble studies exist for Denmark, Norway or Swe-
den.

Association with gastropods

So far as their biology is known, members of the
Melanomyinae appear to be parasitic upon living
snails. They are oviparous or viviparous. Melinda
species place their eggs in the pallial cavity of
snails. The larva lives as an internal parasite, ulti-
mately causing the death of the snail and devour-
ing it. Members of Helicoboscinae are viviparous
and place a single very large first-instar larva on



dying or dead Helicidae, which are completely
devoured.

Parasites or predators of earthworms

Three genera are biologically associated with
earthworms: Bellardia, Onesia and Pollenia. Pol-
lenia females lay their eggs on the soil and the
newly-hatched larvae find their way to their hosts
or prey by following the natural spaces in the soil.
A similar biology is known in some species of the
Sarcophagidae (Sarcophaga s.str., for references
see Rognes, 1986a; Pape, 1987b).

Predators on locust egg masses

Stomorhina belongs to this category but does not
breed in Fennoscandia and Denmark.

Parasites of woodlice

All species of the Rhinophorinae are internal par-
asites of terrestrial isopod crustaceans. Unem-
bryonated eggs are laid on damp substrate where
the host occurs. After several days the larvae
hatch, and the first instar larva wait for a passing
woodlouse or crawl about in search for it.

Collection, preservation and identification

General collecting

The majority of blowflies are rather large and
conspicuous flies and active during day-time.
They can be netted during most of the year, even
during mild spells in winter. They are strong fliers
and sometimes difficult to capture, but often gath-
erin sheltered sites such as walls, fences, posts and
tree trunks or on the ground, especially in the
sunshine. During the breeding season one or both
sexes of many species are attracted to flowers and
various baits (faeces, meat, fish, raw liver, car-
rion, rotting fruit), where they can be netted eas-

ily.

Trapping

Traps suitable for blowfly capture have been de-
signed by Bishopp (1916), Nuorteva (1959d),
Dodge (1960) and others. A trap generally con-
sists of an inner vertical cone with a broad opening
facing the ground and an outer cylinder made at
least partly of a wire screen. The only acess to the
interior is through the narrow apex of the cone.
Bait may be placed on a dish or on the ground
below the trap. Such traps work on the principle
that the flies will gradually move upwards from
the substrate towards the light. Malaise-traps will
also trap a number of blowflies and are possibly
the best means of obtaining small specimens of
Melanomyinae.

Rearing

Rearing sarcosaprophagous blowflies is easy, and

various methods have been described (Mihalyi,
1965; Nuorteva, 1970; Singh, 1986). Peus (1960:
230) gives advice on obtaining larvae of the bird
parasite blowflies (Protocalliphora and Trypocal-
liphora) from infected juveniles and on rearing
them to the adult stage. Examination of birds’
nests for larvae and puparia, and setting nest ma-
terial aside for rearing, is the best way of obtaining
species of Protocalliphora and Trypocalliphora
(Mehl, 1970; Andersson, 1985).

Preservation

All blowflies, including those collected into alco-
hol, should be pinned. The legs should be pulled
downwards and suitably arranged to allow easy
examination of their vestiture and to expose the
pleura of the thorax and the underside of the
abdomen. It is a good idea to mount both males
and females of the larger species with the genitalia
partly extended, as this will facilitate identifica-
tion. Extension of the genitalia should be done
carefully under the microscope so that no parts are
destroyed or disturbed. Setting the main pin
obliquely into the bottom of the pinning-box and
holding the genitalia in a slightly extended posi-
tion with a second pin at right angles to the first
will prevent the male genitalia from slipping back
into the abdomen. The pattern of dusting of speci-
mens preserved initially in alcohol may be indis-
tinct after drying. It can be restored very effective-
ly if the specimen is soaked in ethylacetate in a
stoppered tube for about half an hour, between
baths of absolute alcohol.
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Identification

Most species can be identified fairly reliably on
external characters only, but this is not possible,
except after long experience, with species of Bel-
lardia, Protocalliphora and female Pollenia. 100%
reliable identification of these is only possible af-
ter examination of the genitalia. These are made
visible by dissection which is best done as follows:
the whole abdomen is broken off and dropped
into 10% KOH, boiled for at least 2 minutes,
dissected in water and the tracheae and other
tissues carefully removed; if necessary, it may be
boiled 2 or 3 times. The dissected parts are trans-
ferred to alcohol and finally glycerol for storage in
glass vials with rubber stoppers (obtainable from
BioQuip Products, P.O.Box 61, Santa Monica,

California 90406, U.S.A.; Cat.No.1133K “Geni-
talia Vials, 2.75 mm 1.D., with stoppers”). Rub-
ber stoppers (as opposed to cork stoppers) will
prevent the glycerol from “creeping up” between
the stopper and glass wall of the vial, so that no
glycerol reaches the pin and the labels which
might otherwise be slowly destroyed. The abdom-
inal tergites T1-5 on the one hand and the sternites
ST1-5 on the other should be kept intact as units.
The tergites should be transferred to alcohol, then
ethylacetate, and finally dried under the micro-
scope lamp. This procedure will restore all the
abdominal dusting and the unit can then be
mounted on a piece of card on the pin. The ster-
nites should be stored in glycerol with the geni-
talia.

Abbreviations used in text

a - anterior

acr - acrostichal seta
ad - anterodorsal
anepst - anepisternal seta
av - anteroventral

d - dorsal

dc - dorsocentral seta
h - humeral seta

ia - intraalar seta

iv - Inner vertical seta
kepst - katepisternal seta
npl - notopleural seta
ov - outer vertical seta
p - posterior

pa - postalar seta

pd - posterodorsal

ph - posthumeral seta
post - postsutural

pra - prealar seta
prepm - proepimeral seta
prepst - proepisternal seta
prs - presutural seta
prst - presutural

pv - posteroventral
sa - supraalar seta

sC - scutellar setae
ST - sternite

T - tergite

TST - syntergosternite
v - ventral

KEY TO NORTH EUROPEAN SUBFAMILIES OF CALLIPHORIDAE

1  Lower part of parafacialia with some long
and very strong setae (Fig. 350); palpi yel-
low; body non-metallic black and silvery
dusted; coxopleural streak present (Fig. 353)

Helicoboscinae (p. 140)

— Lower part of parafacialia without very
strong setae
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2(1) Stem-vein hairy above (Fig. 8); inner edge of
lower calypter diverging backwards from
longitudinal axis of fly (Figs. 280, 316, 327,
671).

—  Stem-vein bare above (Fig. 170)



3(2) Costa hairy below as far as junction with Sc,

bare below beyond this point (Fig. 248); sub-
costal sclerite setulose; arista always with
hairs on lower side, usually rather long (Figs.
242-246); at most a very narrow keel between
basal antennal segments; lower part of face
not protruding strongly below vibrissae; pal-
pi yellow or brownish; posterior spiracle with
fine setac along lower margin (sometimes
inconspicuous in Trypocalliphora) and coxo-
pleural streak absent (Figs. 247, 259-263,
312-313, 339),; abdomen unicolorous metallic
blue, green, brassy-green, blackish-green or
blackish-blue

Chrysomyinae (p. 103)

Costa hairy below as far as junction with
humeral crossvein, bare below beyond this
point (Fig. 673); subcostal sclerite with mi-
croscopic pubescence only; arista bare on
lower side (Fig. 670); a broad double warty
protuberance between basal antennal seg-
ments; lower part of face shining black and
protruding strongly below vibrissac (Fig.
670); palpi black; posterior spiracle without
fine setae along lower margin and coxopleu-
ral streak present (Fig. 672); abdomen with a
yellow or white pattern on a black back-
ground (Fig. 674)

Rhiniinae (p. 241)

4(2) Lower calypter with hairs above (occasional-

ly bare in Bellardia pubicornis) (Fig. 7); costa
always bare below beyond junction with R,
(Figs. 66, 170, 218, 230); lower parts of ante-
rior part of anepimeron with bundle of hairs
(often bare in Bellardia pubicornis) (Fig.
196); coxopleural streak absent (Figs. 48-54,
132-138, 217, 229); parafacialia with hairs, at
least in upper part; palpi yellow; abdomen
blue, green or olive-green metallic in colour,
rarely (Bellardia pubicornis) non-metallic
black with a weak bronze sheen through the
dusting

Calliphorinae (p. 32)
Lower calypter bare above (Fig. 397); lower

parts of anterior part of anepimeron almost
always quite bare (Fig. 6)

5

5(4) Coxopleural streak absent (Figs. 481-486);

body non-metallic or dark blue metallic; pal-

pi dark; costa hairy below beyond junction
with R, (Figs. 491, 503, 514, 525, 536); cell
1,,5 opening very close to apex of wing in
non-metallic species (Figs. 491, 503, 514,
525); prementum short (if prementum long
and slender and palpi yellow, see Bellardia
pubicornis in Calliphorinae which may key
out here)

Melanomyinae (p. 184)
Coxopleural streak present (absent in Lucilia

ampullacea, which is green metallic); palpi
yellow or dark

6

6(5) Bright green metallic; surface immediately

above hind coxae with small hairs (Figs. 370,
372); parafacialia bare; prosternum, proepi-
sternal depression and postalar wall hairy;
suprasquamal ridge with a distinct posterior
sclerite bearing a tuft of setae (Fig. 397)

Luciliinae {p. 147)

Non-metallic; surface immediately above
hind coxae bare; parafacialia hairy or bare;
prosternum and proepisternal depression
bare; suprasquamal ridge without a posterior
sclerite bearing a tuft of setae

7

7(6) Postalar wall hairy (in Morinia with rather

few stiffish hairs); posterior thoracic spiracle
usually rather large, with posterior lappet
somewhat larger than anterior one (Figs.
560-569); lower calypter usually large, with
inner edge converging backwards with longi-
tudinal axis of fly, except in Morinia which
uniquely lacks hairs on the node at base of
R,.s on both sides of the wing (Fig. 558);
often long, yellow crinkly hairs present in
addition to the normal and black ground ves-
titure (Pollenia)

Polleniinae (p. 206)

Postalar wall bare; posterior thoracic spiracle
small and subcircular, anterior and posterior
lappets subequal;, lower calypter small,
tongue-like or subcircular, inner edge diverg-
ing backwards from the longitudinal axis of
fly; node at base of R,,s with hairs on both
sides of wing

Rhinophorinae (not treated in this volume)
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Subfamily Calliphorinae

The subfamily Calliphorinae in the sense adopted
here is probably a monophyletic group supported
by the following ground-plan apomorphies:

(1) Outer ph seta external to a line through prs
seta.

(2) Lower half of anterior part of anepimeron
usually with numerous hairs (Fig. 196).

(3) Coxopleural streak absent,

(4) Costa bare below beyond junction with R;.

(5) Lower calypter hairy above.

(6) ST8 in ovipositor with bifid or bilobed apex.

(7) Accessory oral sclerite present in third instar
larvae (except Bellardia and Onesia).

The following genera probably belong to this
group: Abago Grunin, Bellardia Robineau-Des-
voidy, Calliphora Robineau-Desvoidy, Cyanus
Hall, Cynomya Robineau-Desvoidy, Cynomyo-
mima Rodendorf, Onesia Robineau-Desvoidy,
Onesiomima Rodendorf, Polleniopsis Townsend,
Ptilonesia Bezzi, Tainanina Villeneuve, Xenocal-
liphora Malloch and Pericallimyia Villeneuve (cf.
Zumpt, 1956a; Kurahashi, 1971, 1972b, 1978).
The inclusion of several genera is only based on
the hairiness of the lower calypter, and confirma-
tion from study of the ovipositor and other body-
parts is needed. Tricycleopsis Villeneuve has a
few, inconspicuous, easily abraded hairs on the
lower calypter (Senior-White, Aubertin & Smatrt,
1940; Kurahashi, 1970, 1972a), and might be a
member of the Calliphorinae. However, Kura-
hashi (1970) treated it as closely related to Melin-
da Robineau-Desvoidy and included it within his
“Melinda-group”. I follow Kurahashi and regard
it as a member of the Melanomyinae, even though
its ovipositor is not known.

A probably monophyletic subgroup, the “One-
sia-group” of Kurahashi, defined by the presence
of a short ovipositor and a uterus with a pair of
lateral incubatory pouches, is formed by the gen-
era Bellardia, Onesia, Polleniopsis and Tainanina
(Kurahashi, 1970, 1972b, 1978). The two former
genera have microtrichiose cerci and epiproct in
the ovipositor, fully microtrichiose intersegmental

and pleural membranes and T6 strongly invaded -

by microtrichiae. The distribution of microtri-
chiae is not known in the others. All are vivipa-
rous so far as their biology is known,
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Herting (1957) first pointed out the importance
of the bifid apex of ST8.

In Fennoscandia and Denmark large to medium
sized flies with black ground-colour and metallic
blue, green, olive-green or bronze sheen. Head
profiles as in Figs. 42-47. Eyes bare. Male frons
narrow, without proclinate orbitals, with or with-
out a single lateroclinate orbital seta. Female
frons with 2-4 proclinate orbitals and 1 laterocli-
nate orbital seta. Arista long plumose to short
pubescent. Facial carina absent or only slightly
developed. Parafacialia hairy at least in upper
half; no strong setae in lower half. Palpi yellow,
Proepisternal depression, prosternum, metaster-
nal area and postalar wall hairy. Hindmost prst acr
seta far in front of suture. 3+1 k. Quter ph seta,
when present, outside a line through prs seta par-
allel with longitudinal axis of fly. 2 npl. 2+1 kepst
setac. Lower half of anterior part of anepimeron
usually with numerous hairs (Fig. 196). Katater-
gite (supraspiracular convexity) pubescent only,
without long hairs. Anatergite with short hairs
below lower calypter. Coxopleural streak absent.
No row of fine setae along the anteroventral edge
of the metathoracic (posterior) spiracle. Area
above hind coxa (metakatepisternum) bare. Tym-
panic pit hairy. Posterior part of suprasquamal
ridge bare. Stem-vein bare above. Costa bare be-
low beyond apex of R, (not in the East Palaearctic
subgenus Onesioides Schumann of Onesia Robi-
neau-Desvoidy). Subcostal sclerite pubescent,
without short setae. R,.; bare beyond junction
with R, ;. Cell ry, 5 most often open, cell opening
well in front of apex of wing (Figs. 66, 170, 218,
230). Lower calypter white, infuscated brown or
very dark, posteriorly broad, inner edge converg-
ing backwards with longitudinal axis of fly, almost
always hairy above. Mid tibia with 1 v seta, with a
few exceptions. Hind coxa bare on posterior sur-
face. Lateral margins of ST2 overlapping ventral
margins of T2. Aedeagus with long, posteriorly
serrate hypophallus, and well-developed or re-
duced paraphallus. Acrophallus with denticles.
ST8 of ovipositor apically bilobed. Cerci of ovi-
positor elongate-oval (Calliphora, Cynomya) or
rather broad and truncated apically (Bellardia,
Onesia). Epiproct and cerci shining black without
microtrichiae (Calliphora, Cynomya), or micro-
trichiose (Bellardia, Onesia). Qviparous or vivi-
parous. Larvae saprophagous, or parasites or
predators of earthworms.



Fig. 42. Calliphora uralensis (Villeneuve), head profile, Fig. 45. Cynomya mortuorum (Linnaeus), head profile,
male. male.

Fig. 43. Calliphora genarum (Zetterstedt), head profile, Fig. 46. Bellardia vulgaris (Robineau-Desvoidy), head
male. profile, male.

Fig. 44. Onesia floralis (Robineau-Desvoidy), head pro- Fig. 47. Bellardia pubicornis (Zetterstedt), head profile,
file, male. male.

Widespread, with representatives in all faunal rior two thirds of gena with bright yellow-
regions. Four genera in Fennoscandia and Den- orange ground-colour and golden dusting;
mark. lower calypter white with black hairs on most

of disc

Key to genera of Calliphorinae Cynomya Robineau-Desvoidy (p. 92)
— 3 post acr; abdomen most often conspicuous-

1 1 post acr; abdomen shining metallic bluish ly dusted

green, practically without dusting; anterior
half of fronto-orbital plate and frontal vitta, 2
whole of facial plate and parafacial, and ante-
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2(1) 043 ia (anterior post ia sometimes weak);
costa setulose below to junction with R,
bare below beyond this point (Fig. 230); first
flagellomere much more than 2x as long as
pedicel (Fig. 44); abdomen olive-green, with
a shifting pattern; lower calypter pale with
dark hairs except on outer and posterior third
or half of disc

Onesia Robineau-Desvoidy (p. 97)

- 1+2 ia
3

3(2) First flagellomere much more than 2 times as
long as pedicel, often very large (Figs. 42,
43); costa setulose below to junction with R,
bare below beyond this point (Fig. 170); ab-
domen blue, with or without a shifting pat-
tern; lower calypter pale or dark, with hairs
on most of disc

Calliphora Robineau-Desvoidy (p. 59)

—  First flagellomere at most 2 times as long as
pedicel (Figs. 46, 47); costa usually setulose
below only to junction with Sc, bare below
beyond this point (Fig. 66) (except often in
Bellardia pandia and rarely in Bellardia vul-
garis); abdomen olive-green, with a more or
less shifting pattern, bright green almost
without dust, or almost black with faint
bronze sheen; lower calypter pale with hairs
usually confined to median and anterior half
(occcasionally bare or with only 1-2 odd hairs
in Bellardia pubicornis)

Bellardia Robineau-Desvoidy (p. 34)

Genus Bellardia
Robineau-Desvoidy, 1863

Bellardia Robineau-Desvoidy, 1863b: 548.
Type-species: Bellardia vernalis Robineau-
Desvoidy, 1863b: 548, by monotypy; = Tachi-
na obsoleta Meigen, 1824.

Maravigna Lioy, 1864: 891.

Type-species: Onesia clausa Macquart, 1835:
234, by monotypy; = Tachina obsoleta Meigen,
1824.

Pseudonesia Villeneuve, 1920a: 296.
Type-species: Musca puberula Zetterstedt,
1838: 654, by monotypy and original designa-
tion; = Tachina pubicornis Zetterstedt, 1838.
SYN.N.
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Ambodicria Enderlein, 1933: 124.
Type-species: Onesia polita Mik, 1884, by origi-
nal designation.

Miaspia Enderlein, 1933: 125.
Type-species: Miaspia latigena Enderlein, 1933:
126, by original designation; = Onesia brevisty-
lata Villeneuve, 1926,

Melindopsis Kurahashi, 1964: 484.
Type-species: Polleniopsis menechma Séguy,
1934: 12, by original designation. SYN.N.

Feideria Lehrer, 1970: 15.
Type-species: Polleniopsis menechma Séguy,
1934: 12, by original designation. SYN.N

In Fennoscandia and Denmark a distinct genus of
medium-sized to large flies with black ground-
colour, silvery pollinosity and olive-green or
weakly bronze metallic abdominal colour. Palpi
yellow or (more rarely) darkened. Eyes bare.
First flagellomere at most 2 times as long as ped-
icel. Arista bare in distal third, hairing of variable
length, never very long, sometimes very short,
especially on underside. Parafacialia with numer-
ous black hairs. Occiput with mostly black hairs,
but some pale hairs always present in lower part.
Basicosta dark brown to black. Costa usually bare
below between tips of Sc and R, (as in Fig. 66).
Subcostal sclerite bare, without short black set-
ulae. Cell r,,5 usually open, sometimes closed.
1-243 acr, 2-343 dc, 0-142 {a, 3 sa, 2+0-1 ph, 3
h, 3-4 sc. Hairing on lower calypter usually absent
from at least outer and posterior half. Posterior
spiracle with lappets of about equal size (Figs.
48-54). Mid tibiae with 2-3 ad and 1 v setae., Mid
femora without a preapical seta in both sexes.
Hind tibiae with 2-3 av setae and ad, d, and pd
preapical setae of about same size. Abdomen
most often olive-green with conspicuous dusting,
with a few exceptions. Aedeagus with massive
hook-shaped paraphalli and well-developed
mesohypophallic rod. Acrophallus short. Ventral
surface of hypophallus and acrophallus covered
with spines. Spermathecae elongate-oval, inner
wall papillate (as in Fig. 63). Ovipositor with
shortened sclerites. All intersegmental and pleu-
ral membranes fully microtrichiose. T6 strongly
invaded by microtrichiae. ST8 short, completely
invaded by microtrichiae and consisting almost
solely of the apical lobes. Female epiproct and
cerci usually completely covered with microtri-
chiae. Uterus short with large lateral incubatory
pouches.

All species are viviparous and numerous first
instar larvae can be recovered from the double-sac
heart-shaped uterus of the females. Larvae are



Fig. 48. Bellardia viarum (Robineau-Desvoidy), poste-
rior spiracle.

Fig. 50. Bellardia bayeri (Jacentkovsky), posterior spira-
cle.

Fig. 52. Bellardia pubicornis (Zetterstedt), posterior
spiracle.

Fig. 54. Bellardia vespillo (Fabricius), posterior spiracle.

apparently parasites or predators of earth worms.
Direct evidence for this was first given by Keilin
(1915, 1919, as “Onesia sepulchralis”, larva “A” -
first instar, larva “B” - third instar). He found first
instar larvae within the vesicula seminalis of “Al-
lolobophora foetida Eisen, A. caliginosa Savigny

)

Fig. 49. Bellardia vulgaris (Robineau-Desvoidy), poste-

rior spiracle.
\7

Fig. 51. Bellardia pandia (Walker), posterior spiracle.

Fig. 53. Bellardia stricta (Villeneuve), posterior spiracle.

and A. chlorotica Savigny”. These he identified
with first instar larvae which he had removed from
the abdomen of adult females of “Onesia sepul-
chralis” from the Cambridge University collec-
tions. As these adults had 2 post ia setae and as
“Onesia sepulchralis” (= O. floralis) does not
occur in Great Britain (Emden, 1954), the larvae
must belong to a species of Bellardia, of which
there are three British species. According to Kei-
lin (1915, 1919) the first instar larva subsequently
migrates to the prostomium of the host, where its
posterior end is able to gain access to the air. In
this position the larva passes through two moults,
feeding upon and ultimately destroying the host
more or less completely. Thompson (1921a) and
Schumann (1974b) also give information on the
first instar larvae of Bellardia. According to
reared material available, Eisenia foetida (Savig-
ny) serves as the host for B. bayeri (Jacentkov-
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sky). Overwintering occurs in the third instar.

The genus is widely distributed in the Palaearc-
tic Region. Schumann (1986) catalogued 29 spe-
cies; 2 species described by Chen, Fan & Cui
(1982) from China were not included. More spe-
cies probably await description. A few of the Pa-
laearctic species also occur in the eastern U.S.A.
Shewell (1987) regards them as introduced and
parasitic upon an introduced European earth-
worm. The problem of regarding Bellardia and
Pollenia species as being introduced into North
America together with their earthworm hosts is
discussed below under Pollenia (p. 214 ff.).

The generic limits are poorly understood. The
Australian Onesia accepta (Malloch) appears to
belong to Bellardia, to judge from the " genitalia
figured by Malloch (1927). The larval stages and
the earthworm parasitic habit described by Fuller
(1933) are fully compatible with this. The “One-
sia” species recorded by James & Kurahashi
(1976) from the Bismarck Islands also appear to
belong to Bellardia.

Species of Bellardia are very similar in external
appearance and examination of the genitalia is
essential for reliable identification of both sexes.

7 species in Fennoscandia and Denmark.

Note on synonymy. Of Polleniopsis menechma
Séguy, type-species of Melindopsis and Feideria, 1
have examined the holotype ', including the ac-
companying genital preparation (Séguy slide 304),
and two paratype @, including a preparation (Sé-
guy slide 303) of numerous first instar larvae, all in
MNHN. It is definitely a species of Bellardia. The
figures of the ovipositor published by Kano &
Shinonaga (1968) support this assignment.

Key to species of Bellardia

1 Abdomen black or bronze, not green, hardly
metallic, with conspicuous dusting and shift-
ing pattern; lower facial margin and lower
anterior corner of head strongly protruding
(Fig. 47); lower calypter bare or with a few
hairs; arista (including hairing) less than half
as wide as first flagellomere (Fig. 47), with
short hairs above but hairs almost absent be-
low; (¥': terminalia as in Figs. 100-106; Q:
ovipositor (Figs. 108, 109) with complete row
of about 20 marginal setae on T8; T8 large,
longer than T6; ST7 shorter than broad

5. pubicornis (Zetterstedt)

—  Abdomen green or olive-green metallic,
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more or less dusted; lower facial margin less
strongly projecting; Q: no or only very few
marginal setae on T8, which is much smaller

2

2(1) Abdomen shining green, with very weak
dusting, tessellations absent or very weak;
abdominal ground vestiture rather sparse,
especially on T4 and TS5; parafacials evenly
and densely dusted white (¢") or yellow (),
with rather few hairs which are almost absent
along eye-margin; 0": numerous discal setae
on T4; terminalia as in Figs. 111-117; Q: few-
er discal setae on T4; ovipositor (Figs. 119-
120) with T6 sclerotised in two widely sep-
arate halves, each half short and irregular
with an inwardly-pointing process which
bears 2-3 strong and a few shorter marginal
setae; epiproct, which is often divided, short-
er than broad, with 2 strong and at most a few
short additional setae; ST6 shorter than
broad; ST7 shorter than broad

6. stricta (Villeneuve)

—  Abdomen most often conspicuously dusted
with a more or less pronounced shifting pat-
tern; parafacials less densely dusted, with a
weak shifting pattern according to view; Q:
ST7 longer than broad

3

3(2) Upper part of parafacials with a dark brown
spot which does not disappear when para-
facial is viewed tangentially from above; low-
er calypter heavily and evenly infuscated, es-
pecially in J'; &' terminalia very small, as in
Figs. 79-84; Q: ovipositor (Figs. 86-87) with
weak sclerotisation in middle of T6, epiproct
divided, no sclerotisation mid-ventrally in
front of ST8 lobes.

3. bayeri (Jacentkovsky)

—  Nodark spots present on upper parts of para-
facialia, where any darkenings disappear
when parafacial is viewed tangentially from
above; lower calypter pale

4

4(3) Arista (including hairing) about half as wide
as first flagellomere, the hairs short above
and almost absent below; palpi dark; ' ter-
minalia as in Figs. 122-128; surstyli shorter



than cerci, rather strongly curved, with an
external groove present all the way to tip; @:
ovipositor (Figs. 130-131) with numerous dis-
cal setae on T6, and also on its anterior half;
T6 with no line of weak sclerotisation mid-
dorsally; epiproct shorter than broad, with 2
strong and at most 2-3 additional small setae;
cerci devoid of microtrichiae in basal half,
thus appearing glossy black basally and dust-
ed apically in dried specimens; ST6 as long as
broad

7. vespillo (Fabricius)

- Arsta plumose, with long hairs above and
below; palpi usually yellow; Q: cerci dusted
all over

5

5(4) Front tibia almost always with 2 pv setae;
costa often with hairs below between the
junction with Sc and R;; f': terminalia as in
Figs. 89-95, cerci in posterior view heart-
shaped basally, surstyli strongly curved, de-
pression on external side not reaching apex;
Q: ovipositor (Figs. 97-98) with numerous
discal setae on T6 but these are absent from
the anterior half, no line of weak sclerotisa-
tion mid-dorsally; epiproct shorter than
broad, with two strong and numerous addi-
tional medium-sized setae; ST6 1.5-2.0 times
as long as broad

4. pandia (Walker)

- Front tibia usually with only 1 pv seta; costa
almost always bare below between the junc-
tion with Sc and R;; @: ST6 as long as or
slightly longer than broad

6

6(5) T4 usually without discal setae; wing-veins
pale; J': terminalia as in Figs. 68-74; surstyli
longer than cerci, weakly curved in profile,
external groove not reaching apex; ventral
epandrial corner slightly less than a right an-
gle (arrow in Fig. 68); Q@: ovipositor (Figs.
76-77) with T6 shaped as a narrow band,
most often with a narrow zone of weak scle-
rotisation mid-dorsally, giving it an angularly
bent appearance in dried specimens; T6 with
marginal setac along whole of hind edge,
setae absent from anterior parts of disc; epi-
proct triangular, divided along mid-line and
as long as broad; ST8 with a strong mid-

ventral sclerotisation in front of lobes; cerci
and hypoproct rather large; in dried speci-
mens ovipositor conspicuously protruding
behind TS

2. vulgaris (Robineau-Desvoidy)

— T4 usually with discal setae; wing-veins very

dark, almost black; J': terminalia as in Figs.
56-62; ventral epandrial corner much more
than a right angle (arrow in Fig. 56); Q: ovi-
positor (Figs. 64-65) with T6 sclerotised as
two widely separated halves, each with nu-
merous marginal setae and each broadest
medially; epiproct shorter than broad, un-
divided; ST8 without conspicuous mid-ven-
tral sclerotisation in front of lobes; cerci and
hypoproct smaller; in dried specimens ovi-
positor almost concealed between adjoining
ventral edges of TS

1. viarum (Robineau-Desvoidy)

1. Bellardia viarum (Robineau-Desvoidy,
1830), COMB.N.
Figs 48, 55-65.

Musca pusilla Meigen, 1826: 71. Junior primary
homonym of Musca pusilla Gmelin, 1790: 2879
(Syrphidae). SYN.N.

Onesia viarum Robineau-Desvoidy, 1830: 367.

Calliphora aculeata Pandellé, 1896: 210. SYN.N.

Onesia krameri Mueller, 1922: 60. SYN.N.,

Xerophilophaga zetterstedti Enderlein, 1933: 123.
SYN.N.

Onesia longelobata Jacentkovsky, 1941b: 6 (Czech),
57 (German). SYN.N.

d'Q. A rather dark species, similar to vulgaris but
more hirsute, and abdomen less pollinose. Lower
calypter infuscated. Wings very dark. Costa al-
ways bare below between tips of Sc and R,. Front
tibia with 1 pv seta. T4 with numerous long discal
sctae.

. Frons 0.075-0.091 times head-width (n=5).
Frontal vitta slightly narrower than each fronto-
orbital plate. Ventral epandrial corner blunt,
much more than a right angle (arrow in Fig, 56).
Cerci straight, tapering evenly; surstyli long and
rather narrow, weakly bent, usually diverging
from cerci, especially in dried specimens (Figs. 56,
57).

Q. Frons 0.291-0.331 times head-width (n=>5).
Ovipositor usually concealed between adjoining
edges of TS in dried specimens. T6 sclerotised in
two widely separated halves, each with numerous
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Fig. 55. Bellardia viarum (Robineau-Desvoidy), male.
STS. Scale = 0.4 mm.

‘S‘

Fig. 56. Bellardia viarum (Robineau-Desvoidy), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral

view. Scale = 0.2 mm.
Fig. 58. Bellardia viarum (Robineau-Desvoidy), male.
Bacilliform sclerites and membrane between them.
Scale = 0.2 mm.

Fig. 57. Bellardia viarum (Robineau-Desvoidy), male.
Cerci and surstyli, posterior view. Scale = 0.2 mm.
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Fig. 59. Bellardia viarum (Robineau-Desvoidy), male.

Aedeagus, left lateral view. Scale = 0.2 mm.

Fig. 60. Bellardia viarum (Robineau-Desvoidy), male.
Distiphallus, dorsal view. Scale = 0.2 mm.

— =

Fig. 61. Bellardia viarum (Robineau-Desvoidy), male.
Ejaculatory sclerite. Scale = 0.1 mm.

N

Fig. 62. Bellardia viarum (Robineau-Desvoidy), male.
Pre- and postgonites. Scale = 0.2 mm.

Yoo

Fig. 63. Bellardia viarum (Robineau-Desvoidy), female.
Spermathecae. Inset: papillate inside wall. Scale = 0.1
mm. G.pr. 217.

Fig. 64. Bellardia viarum (Robineau-Desvoidy), female.
Ovipositor, dorsal sclerites. Stipple indicates extent of
microtrichiae. Scale = 0.2 mm. G.pr. 217.

marginal setae, and each broadest medially. Epi-
proct shorter than broad, undivided, with numer-
ous setae. Cerci wholly covered with microtri-
chiae. ST6 and ST7 slightly longer than broad. [9
ovipositor slides examined. ]

Length. 5-9 mm.

Distribution. Common and widely distributed
in Fennoscandia and Denmark. North to TRY
and TRI (Norway). Ascends to the subalpine
birch-forest (750 m a.s.l.) in South Norway. - All
over the Palaearctic Region (Schumann, 1986).

Biology. Larval hosts unknown. Mouthparts of
the first instar larva have been figured by Schu-
mann (1974b). However, his figure of the third
instar larval mouthparts (Schumann, 1974b: fig.
21), which was based on a specimen in coll. Lund-
beck (Schumann, 1974b: 275), is actually of bayeri
(see below under that species). The third instar
larva of viarum is thus still unknown. Adults have
been collected from April to October, with a max-
imum in June, July and August.

Nomenclature. Musca pusilla was described
from 0'Q syntypes. A &' was figured on Meigen
Plate 119, fig. 9 (Morge, 1976b). In Meigen’s col-
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Fig. 65. Bellardia viarum (Robineau-Desvoidy), female.
Ovipositor, ventral sclerites. Stipple indicates extent of
microtrichiae. Scale = 0.2 mm. G.pr. 217.

lection in MNHN are 3G'1Q under pusilla (la-
belled “Meigen” and “2144/40”). 13", which car-
ries Schumann’s determination label and has the
genitalia visible, is the present species; 1J =
Melinda viridicyanea Robineau-Desvoidy (cogna-
ta sensu Schumann); 13'1Q are Bellardia with
concealed genitalia. To fix the identity of the
name pusilla in the current sense (Schumann,
1974b), the & with Schumann’s determination
label should be designated as lectotype. Onesia
viarum was described by Robineau-Desvoidy
(1830) as the fourth species under Onesia, and
reported as “trés-commune au printemps”. It is
likely to be a species of Bellardia. No specimens
are left in Robineau-Desvoidy’s collection in
MNHN, and the name was listed as a nomen
dubium by Schumann (1986: 38). In the General
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collection in MNHN under Onesia are two males
under viarum. One is labelled “190” and “viarum”
in Macquart’s hand. It has lost both front legs and
is rather mouldy but the genitalia are partly vis-
ible. It is the present species. A second male with-
out labels = Bellardia vespillo (Fabricius). Séguy
(1928a: 129, footnote) suggests that the labelled
specimen was given by Robineau-Desvoidy to
Macquart. I believe that neither of these speci-
mens is a syntype. In the interests of nomenclat-
ural stability and in accordance with Recommen-
dation 75E of the ICZN I have brought forward
the unused name viarum of Robineau-Desvoidy
and here designate a recent specimen in good
condition as neotype to fix its identity. It is la-
belled “MUSEUM PARIS / Fontenay-aux- / Ro-
ses (Seine) / Coll. E. SEGUY 1919” and the gen-
italia are visible. I have given it a neotype label
and placed it under Onesia in box 12 of Robineau-
Desvoidy’s collection in MNHN. In Pandellé’s
collection in MNHN under No. 2668 are 20°39Q
under Calliphora aculeata. 23 = the present spe-
cies, but the females cannot be identified with
certainty unless dissected. I have labelled and here
designate a male labelled “J'/ 2134” in Pandellé’s
hand and carrying Schumann’s determination la-
bel as lectotype, the remaining specimens have
been labelled as paralectotypes. X. zetterstedti
Enderlein was based on 1319 syntypes (Ender-
lein, 1933) (not examined by me). The & = via-
rum (aculeata), the Q = pandia Walker according
to Schumann (1974b: 253, 277). Schumann (1986)
established the synonymy zetterstedti = aculeata.
However, he seems not have designated a lecto-
type for zetterstedti. The names listed in the syn-
onymy of viarum are already established syn-
onyms of the present species, even if formally new
synonyms of the name viarum.

2. Bellardia vulgaris (Robineau-Desvoidy,
1830), COMB.N.
Figs 27, 28, 46, 49, 66-77.

Musca agilis Meigen, 1826: 70. Junior primary
homonym of Musca agilis Harris, 1780 (Tachi-
nidae). SYN.N.

Onesia vulgaris Robineau-Desvoidy, 1830: 367.

Onesia bisetosa Hall, 1948: 322. SYN.N.

J'Q. Paler than viarum and less hirsute. Abdo-
men more strongly dusted and with more conspic-
uous tessellations, especially in female. Costa ve-
ry rarely with some hairs on underside between
tips of Sc and R;. Wing-veins yellow or brown.
Front tibia usually with 1 pv seta, but occasionally
with 2. T4 without discal setae.



Fig. 66. Bellardia vulgaris (Robineau-Desvoidy). Left wing from above. Inset: costa from below showing distribution of
small hairs on its underside. Scale = 1.0 mm.

Fig. 67. Bellardia vulgaris (Robineau-Desvoidy), male.
STS. Scale = 0.4 mm.

Fig. 68. Bellardia vulgaris (Robineau-Desvoidy), male. Epandrium, cerci and surstylus, left lateral view. Scale = 0.2
mm.
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D surstylus

Fig. 70. Bellardia vulgaris (Robineau-Desvoidy), male.
Bacilliform sclerites, showing details of junction be-
tween cerci and junction between cercus and surstylus.
Scale = 0.2 mm.

Fig. 69. Bellardia vulgaris (Robineau-Desvoidy), male.
Cerci and surstyli, dorsal view. Scale = 0.2 mm.

Fig. 71. Bellardia vulgaris (Robineau-Desvoidy), male. Aedeagus, left lateral view. Scale = 0.2 mm.

Fig. 73. Bellardia vulgaris (Robineau-Desvoidy), male.
Ejaculatory sclerite. Scale = 0.1 mm.

Fig. 72. Bellardia vulgaris (Robineau-Desvoidy), male.
Distiphallus, dorsal view. Scale = 0.2 mm.
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Fig. 74. Bellardia vulgaris (Robineau-Desvoidy), male.
Pre- and postgonites. Scale = 0.2 mm.

Fig. 76. Bellardia vulgaris (Robineau-Desvoidy), fe-
male. Ovipositor, dorsal sclerites. Stipple indicates ex-
tent of microtrichiae.Scale = 0.4 mm. G.pr. 220.

d'. Frons 0.091-0.109 times head-width (n=5),
frontal vitta narrower than fronto-orbital plates.
Ventral epandrial corner acute, slightly less than a
right angle in profile (arrow in Fig. 68). Surstyli
massive, weakly curved in profile, longer than
cerci, with an external groove which does not
reach the apex.

Q. Frons 0.329-0.365 times head-width (n=5).
Ovipositor with T6 shaped as a narrow transverse
band, most often with a narrow zone of weak
sclerotisation mid-dorsally. Marginal setae pre-
sent along most of hind edge, some discal setae

D

Fig. 75. Bellardia vulgaris (Robineau-Desvoidy), fe-
male. Spermathecae. Scale = 0.1 mm. G.pr. 220.

Fig. 77. Bellardia vulgaris (Robineau-Desvoidy), fe-
male. Ovipositor, ventral sclerites. Stipple indicates ex-
tent of microtrichiae. Scale = 0.4 mm. G.pr. 220.

present, but discal setae absent from anterior part
of T6. T7 with marginal setae. T8 bare. Epiproct
triangular, sometimes even longer than broad, di-
vided along mid-line. ST6 and ST7 about as long
as broad. ST8 with prominent lobes apically; bas-
ally with a conspicuous mid-ventral sclerotisation
in front of lobes. Cerci wholly covered with micro-
trichiae. Cerci and hypoproct rather large. In
dried specimens ovipositor conspicuously pro-
truding behind margins of TS5. [9 ovipositor slides
examined. ]
Length. 5-11 mm.
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Distribution. Common and widely distributed
in Fennoscandia and Denmark. North to TRY
(Norway). Ascends to the upper parts of the sub-
alpine birch forest in South Norway (about 1000 m
a.s.l.). Captured above tree-line in Sweden at
Storlien (Jmt.). - Widely distributed in Europe
(Schumann, 1974b, 1986). Also in eastern U.S.A.
where it occurs in New Jersey and perhaps ad-
joining states (Shewell, 1987).

Biology. Earthworm host(s) unknown. First
and third instar larvae have been described and
figured by Lobanov (1971), Schumann (1974b)
and Shewell (1987). The species overwinters in the
third instar larval stage (Lobanov, 1971). Adults
have been collected in Fennoscandia and Den-
mark from April to October, with maximum num-
bers in June, July and August.

Nomenclature. Musca agilis was described from
d'Q syntypes, both sexes being figured on Meigen
Plate 118, fig. 9 (Morge, 1976a). In Meigen’s col-
lection in MNHN are 2729 under agilis (labelled
“Meigen” and “2141/40”). They are probably syn-
types. Even though agilis was described as having
“palpis nigris”, Meigen’s figure 9d clearly shows a
yellow palp. 1", which carries Schumann’s deter-
mination label and has the genitalia visible, is the
present species, 15 = viarum Robineau-Desvoi-
dy, 2Q are Bellardia identifiable only after dis-
section. To fix the identity of the name agilis in the
current sense (Schumann, 1974b), the & with
Schumann’s determination label should be desig-
nated as lectotype. Onesia vulgaris was described
by Robineau-Desvoidy (1830) as the fifth species
under Onesia, and was reported to be “trés-com-
mune”. It is likely to be a species of Bellardia. No
specimens are left in his collection in Paris, and the
name was listed as a nomen dubium by Schumann
(1986). I have brought forward the unused name
vulgaris of Robineau-Desvoidy in the interests of
nomenclatural stability and in keeping with Rec-
ommendation 75E of the ICZN. I have selected
and here designate a recent specimen in good
condition as neotype for Onesia vulgaris to fix its
identity. It is labelled (1) “Rambouillet /
20.vii.17”, (2) “MUSEUM PARIS / Coll. E.SE-
GUY 1919”. T have placed it in Robineau-Des-
voidy’s collection in MNHN, box 12 under One-
sia. Schumann synonymised Calliphora amplec-
tens Pandellé, 1896: 210 with the present species.
In Pandellé’s collection in MNHN are 30"39 un-
der amplectens. 1" (with genitalia visible) and 19
with very short aristal hairs are probably Bellardia
vespillo (Fabricius). The other males I find defi-
nitely not to be the present species, and, like the
remaining females, not identifiable with certainty
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unless dissected. I have therefore refrained from
designating a lectotype, and have removed am-
plectens from the synonymy of the present species
for the time being. I have examined the holotype
d of Onesia bisetosa Hall together with 1549
paratypes (all in USNM). Both males have 1+3
ia, but none of the females do. I consider this an
aberration without taxonomic importance, as the
male genitalia agree exactly with European mate-
rial. Both agilis and bisetosa are already establish-
ed synonyms of the present species, even if for-
mally new synonyms of the name vulgaris.

3. Bellardia bayeri (Jacentkovsky, 1937b)
Figs 50, 78-87.

Onesia sicillensis Villeneuve (lapsus for sicilien-
sis): Jacentkovsky, 1936b: 115 (misidentifica-
tion).

Onesia bayeri Jacentkovsky, 1937b: 6, 20 (Czech),
49 (French).

Onesia townsendi Hall, 1948: 324. SYN.N.

Bellardia osetica Khitsova, 1979:1245. SYN.N.

Melinda pruinosa: Grunin, 1970a: 611; Lobanov,
1976: 25, 26, fig.25 (misidentifications, not En-
derlein, 1933).

Melinda pusilla: Lehrer, 1972: 117, fig. 39 (mis-
identification, not Meigen, 1826).

Bellardia pusilla: Schumann, 1974b: 275, fig. 21
{mouthparts of third instar larva) (misidentifi-
cation, not Meigen, 1826).

' Q. Bellardia bayeri is a rather small species with
a conspicuous brown spot on the upper part of the
parafacials. The spot does not disappear when the
parafacials are viewed tangentially from above.
Arista (including hairing) 1.5-2.0 times width of
first flagellomere. Palpi yellow. Upper half of oc-
ciput with 3-4 rows of black hairs in upper part,
pale hairs below. Posterior spiracle large, much
longer than katepimeron (barette). Wings infus-
cated, paler in the Q. Costa almost always bare
below between tips of Sc and R,. Cell r,, s widely
open. Distance from bend of M to dm-cu is 2 times
distance from bend of M to wing-margin. Upper
and lower calypter strongly and evenly infuscated.
Abdomen conspicuously dusted. T3 with strong
marginals. T4 and TS with discal setae.

. Frons narrow, 0.040-0.071 times head-width
(n=5). Fronto-orbital plates touching. Parafacia-
lia in profile narrower than length of first flagel-
lomere. Mid tibia with 1 ad, often with 1-2 small
ones above. Terminalia strikingly small, much
smaller than in viarum. Cerci wedge-shaped, bent
slightly ventrally in profile. Surstyli with parallel
upper and lower edge, tip blunt, diverging from



Fig. 78. Bellardia bayeri (Jacentkovsky), male. STS.
Scale = 0.2 mm.

Fig. 79. Bellardia bayeri (Jacentkovsky), male. Epandri-
um, cerci, surstylus and bacilliform sclerite, left lateral
view. Scale= 0.2 mm.

Fig. 80. Bellardia bayeri (Jacentkovsky), male. Epandri-
um, cerci and surstyli, dorsal view. Scale = 0.2 mm.

Fig. 81. Bellardia bayeri (Jacentkovsky), male. Aedea-
gus, left lateral view. Scale = 0.2 mm.

Fig. 82. Bellardia bayeri (Jacentkovsky), male. Disti-
phallus, dorsal view. Scale = 0.2 mm.

= — |

Fig. 83. Bellardia bayeri (Jacentkovsky), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.

Fig. 84. Bellardia bayeri (Jacentkovsky), male. Post- and
pregonites. Scale = 0.2 mm.

I

Fig. 85. Bellardia bayeri (Jacentkovsky), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 260.
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Fig. 86. Bellardia bayeri (Jacentkovsky), female. Ovipositor, dorsal sclerites. Stipple indicates extent of microtrichiae.

Scale = 0.2 mm. G.pr. 260.

Fig. 87. Bellardia bayeri (Jacentkovsky), female. Ovipositor, ventral sclerites. Stipple indicates extent of microtrichiae.

Scale = 0.2 mm. G.pr. 260.

cerci in posterior view. Basally an almost trans-
verse row of long setae on the underside. Epiphal-
lus long and slender. Paraphalli not very strong,
distally evenly curved, dorsally separated by a thin
line reaching far basad.

Q. Frons 0.280-0.324 times head-width (n=5).
An additional spot in some views at the middle of
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the fronto-orbital plates. Mid tibia with 2 ad. Ovi-
positor: T6 with a weakly pigmented central band.
T8 covered with microtrichiae. Epiproct divided.
Cerci wholly covered with microtrichiae. ST6 as
long as broad or slightly longer. ST8 sclerotised
only at tip of lobes. Hypoproct with a large circu-
lar very weakly pigmented basal area. Hypoproct



as broad as long. [1 ovipositor slide examined.]

Length. 5-8 mm.

Distribution. Very rare in Fennoscandia and
Denmark: 10°2Q are known from VAY (Norway)
and 20 from NEZ (Denmark). - Also known
from West Germany (Markgroningen), East Ger-
many (Eberswalde (Jacentkovsky, 1944b: 118)),
Romania, Bulgaria, U.S.S.R. (Carpathians, Le-
ningrad, Moscow, east to Tobol’sk and Tyumen’
and south to Caucasus, Armenia and Azerbaijan)
and U.S.A (Massachusetts). In the Carpathians it
ascends to 700m a.s.l.

Biology. A ' from Denmark (in ZMC) was
reared by Lundbeck from a pupa found beneath
elm bark on December 25, 1910. It emerged on
March 31, 1911. It was misidentified by Schumann
as “Bellardia pusilla” and is the basis for his fig-
ures of the mouthparts of the third instar larva
(thus erroneously assigned to “pusilla”). 1Q from
Tyumen’ (U.S.S.R.) was found as a larva on Sep-
tember 20, 1975. It emerged October 10, i.e. 21
days later. 3Q from Voronezhskaya province
(U.S.S.R.) have been bred from the lumbricid
Eisenia foetida (Savigny). Adults have been col-
lected in all months of the year except February,
March and November. The highest numbers have
been found in August. In Fennoscandia and Den-
mark it has been taken on the wing in July and
August.

Nomenclature. Onesia bayeri was described
from 2" from “Bulharsko, Preslav, Backovo”,
collected September 8 and 30, 1935. The syntype
dated “1935.1X.30” and with Jacentkovsky’s “sici-
liensis” determination label, has been found in
coll. Mesnil (ZIKIEL). It was designated as lecto-
type by Schumann (1974b: 249), and I have pro-
vided it with a label to this effect. It fits the de-
scription and has the terminalia exposed. Unfor-
tunately the very distinct spot on the parafacials is
not mentioned in Schumann’s description of the
species. Onesia townsendi was described from a
single &' captured by Townsend in the Melrose
Highlands, Mass., U.S.A. September 13, 1914. I
have examined the holotype (in USNM) which
has the dissected genitalia in a vial on the pin. I
have also examined numerous specimens of Gru-
nin’s material of “pruinosa™ from various parts of
the U.S.S.R. (including the Caucasus). They are
labelled variously as “schumanni sp.n.” or “prui-
nosa”. 1 have not seen the holotype of Bellardia
osetica from the Caucasus but the published fig-
ures leave little doubt as to its identity. The pecu-
liar angle between the surstyli and cerci shown by
Khitsova (1979: figs. 3, 4) is most likely an artifact
and does not reflect the normal position of these
parts.

4. Bellardia pandia (Walker, 1849)
Figs 51, 88-98.

Musca pandia Walker, 1849: 898.
Musca unxia Walker, 1849: 899.
Onesia biseta Kramer, 1917: 284.

O Q. Bellardia pandia is very similar to vulgaris,
but the front tibia almost always has 2 pv setae and
the costa often has small hairs on the underside
between tips of Sc and R,. Palpi rarely darkened in
basal half. T4 often with discal setae.

d'. Frons 0.074-0.077 times head-width (n=5).
Fronto-orbital plates almost touching. Parafacial
shimmering white, without spots. Ventral epan-
drial corner projecting and rounded, forming
about a right angle. Cerci very characteristically
heart-shaped basally, with long, strong, shining
black and bare prongs. Surstyli strong, curved
ventrally in profile, with an external groove end-
ing far from apex; in posterior view surstyli curved
inwards distally, basally with a medial projection.
Basal sclerotisation of distiphallus (ventral plates)
rather long in profile.

Q. Frons 0.314-0.357 times head-width (n=5).
Ovipositor: T6 evenly sclerotised, with discal and
marginal setae. Discal setae absent from anterior
parts of disc. T8 with or without setae. Epiproct
much shorter than broad, with 2 strong and nu-
merous additional medium-sized setae. ST6 1.5-
2.0 times as long as broad. ST7 elongate. ST8 as
two warts, without conspicuous sclerotisation in
front of lobes. [5 ovipositor slides examined.]

Length. 5-11 mm.

Distribution. Widespread in Denmark, south
Sweden and south Finland. Very rare in Norway
where it is known only from 1329 from TEI,
near Haukelis@ter, 990 m a.s.l., near the upper
limit of the subalpine birch zone. - Throughout
Europe (Schumann, 1986).

Biology. Immature stages and host unknown.
Adults have been collected in Fennoscandia and
Denmark from April to September, with maxi-
mum numbers from May to July.

Nomenclature. I consider Schumann (1986) as
the first reviser in selecting pandia as the valid
name for this species. The holotype @ is in
BMNH. In BMNH are also 4 syntypic males of
unxia. I consider Schumann’s (1974b) reference to
the “Holotype” in BMNH as a valid lectotype
fixation for unxia. The remaining 3J" are paralec-
totypes. The name Onesia biseta was introduced
by Kramer (1917: 284) for a species he had mis-
identified as “sepulcralis” in a previous work
(thus: “Onesia biseta Villen. in litt. Sepulcralis in
d. T.d.O.”,i.e. “Die Tachiniden der Oberlausitz”
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Fig. 88. Bellardia pandia (Walker), male. STS. Scale =
0.4 mm.

Fig. 89. Bellardia pandia (Walker), male. Epandrium, cerci and surstylus, left lateral view. Scale = 0.2 mm.

—
Fig. 90. Bellardia pandia (Walker), male. Epandrium
(parts), cerci and surstyli, posterior view. Scale = 0.2
mm.
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Fig. 91. Bellardia pandia (Walker), male. Bacilliform
sclerites and membrane between them. Scale = 0.2 mm.

Fig. 93. Bellardia pandia (Walker), male. Distiphallus,
dorsal view. Scale = 0.2 mm.

Fig. 95. Bellardia pandia (Walker), male. Pre- and post-
gonites. Scale = 0.2 mm.
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Fig. 94. Bellardia pandia (Walker), male. Ejaculatory N f ol \\_/
sclerite. Scale = 0.1 mm.

Fig. 96. Bellardia pandia (Walker), female. Spermathe-
cae. Scale = 0.Imm. G.pr. 147.
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Fig. 97. Bellardia pandia (Walker), female. Ovipositor, dorsal sclerites. Stipple indicates extent of microtrichiae. Scale

= 0.2 mm. G.pr. 13.

Fig. 98. Bellardia pandia (Walker), female. Ovipositor, ventral sclerites. Stipple indicates extent of microtrichiae. Scale

= 0.2 mm. G.pr. 13.

= Kramer, 1911; in the 1911 work is a figure of the
male cerci and surstyli in profile assignable to the
present species). Mueller (1922: 59) construed this
as indicating that Kramer regarded biseta and se-
pulcralis Meigen as the same species, but this is
not so: Kramer lists sepulcralis 12 lines below bise-
ta. Schumann (1986) incorrectly lists Kramer’s
name as a replacement name (“new name”). No
lectotype has been selected for biseta. Kramer’s
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collection is in Stadtmuseum Bautzen (Schu-
mann, 1974b: 253).

5. Bellardia pubicornis (Zetterstedt, 1838),
COMB.N.
Figs 47, 52, 99-109.

Tachina pubicornis Zetterstedt, 1838: 639.
Musca puberula Zetterstedt, 1838: 654.



Musca dolens Zetterstedt, 1838: 654.
Dexia curvipes Zetterstedt, 1859: 6175.

O'Q. Arista pubescent dorsally in basal two-
thirds, practically bare below. Parafacialia dense-
ly silvery dusted, with sparse hairs. Lower part of
face and lower facial margin strongly protruding,
prementum correspondingly elongated. 1+1-2
acr, 0-1+2 ia. Outer ph often absent. Anterior
spiracle strikingly small. Anterior part of anepi-
meron most often bare in lower half. r,, s open or
closed at margin. Section of M beyond bend
straight. Costal spine strong. Lower calypter with
some hairs or bare above. Front tibia with 1 pv.
Abdomen black in ground-colour, dusted with
conspicuous tessellations, sometimes with weakly
bronze metallic sheen.

J'. Frons 0.099-0.127 times head-width (n=5).
Fronto-orbital plates rather broad, slightly sep-
arated. Surstyli with parallel edges and weakly
curved in profile. In posterior view, surstyli
strongly curved inwards. Acrophallus with con-
spicuous lateral wings.

Q. Frons 0.352-0.388 times head-width (n=5).
T8 halves large and close together, with numerous
marginal setae. Epiproct much shorter than
broad. Cerci completely microtrichiose. ST6 and
ST7 broad. ST8 two broad warts covered with
microtrichiae. [2 ovipositor slides examined.]

Length. 4.5-7.5 mm.

Distribution. Absent from Denmark. Subal-
pine and low alpine regions of Norway, Sweden,
North Finland and the Kola Peninsula in the
U.S.S.R.. In Western Norway also in the low-
lands (MRY, SFI). Scotland, St. Kilda (Emden,
1954), Austria (Schumann, 1986). - Boreoalpine
distribution in Europe.

Fig. 99. Bellardia pubicornis (Zetterstedt), male. ST5.

Scale = 0.4 mm.

Biology. Immature stages and hosts unknown.
In North Europe collected in June-August, with
maximum in June and July.

Nomenclature. Ringdahl (1945a) first establish-
ed the above synonymy which has been over-
looked by later authors (Zumpt, 1956a; Schu-
mann, 1986). He was also the first author to dis-
cover and cite all the synonyms from Zetterstedt’s
Insecta Lapponica work applicable to the present
species. I therefore consider him as the first revis-
er when selecting pubicornis as the valid name for
this species. Tachina pubicornis was described
from 10" captured July 10, 1821 in the subalpine
region “ad lacum insignem Torneatrisk” in
T.Lpm. The holotype is in ZML and I have la-
belled it as such. Musca puberula was described
from 1019 from “ad Tromsoe” July 24, 1821.
Both specimens (in ZML) are on the same pin. I
have labelled and here designate the ' as lecto-
type and the Q as paralectotype. Musca dolens
was described from 13" captured July 9, 1821 in
the subalpine region “ad lacum insignem Tornea-
trisk” in T.Lpm. The holotype is in ZML and I
have labelled it as such. Dexia curvipes was de-
scribed from an unspecified number of 3'Q cap-
tured by “Proff. Boheman & Andersson” in “Lap-
pon. Lulensi”. 20°2Q are under this name in a list
of determinations (in NHRM) prepared by Zet-
terstedt after examining specimens Boheman sent
to him for identification, but only 1Q has been
found in Boheman’s collection in NHRM. It fits
the description. I have labelled and hereby desig-
nate this female as lectotype.
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Fig. 100. Bellardia pubicornis (Zetterstedt), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view.
Scale= 0.2 mm.

Fig. 103. Bellardia pubicornis (Zetterstedt), male. Ae-
deagus, left lateral view. Scale = 0.2 mm.

Fig. 101. Bellardia pubicornis (Zetterstedt), male.
Epandrium (parts), cerci and surstyli, posterior view.
Scale = 0.2 mm.

Fig. 104. Bellardia pubicornis (Zetterstedt), male. Dis-
tiphallus, dorsal view. Scale = 0.2 mm.

vk

Fig. 105. Bellardia pubicornis (Zetterstedt), male. Ejac-
ulatory sclerite, various views. Scale = 0.1 mm.

Fig. 102. Bellardia pubicornis (Zetterstedt), male. Bacil-
liform sclerites and membrane between them. Scale =
0.2 mm.
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Fig. 107. Bellardia pubicornis (Zetterstedt), female.
Spermathecae. Scale = 0.1 mm. G.pr. 152.

Fig. 106. Bellardia pubicornis (Zetterstedt), male. Pre-
and postgonites. Scale = 0.1 mm.

-

Fig. 108. Bellardia pubicornis (Zetterstedt), female.
Ovipositor, dorsal sclerites. Stipple indicates extent of
microtrichiae. Scale = 0.2 mm. G.pr. 153.

Fig. 109. Bellardia pubicornis (Zetterstedt), female. Ovipositor, ventral sclerites. Stipple indicates extent of microtri-
chiae. Scale = 0.2 mm. G.pr. 153.
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6. Bellardia stricta (Villeneuve, 1926)
Figs 53, 110-117.

Onesia stricta Villeneuve, 1926: 131.

Xerophilophaga pumicata Enderlein, 1933: 122.

Ambodicria minutissima Enderlein, 1933: 125.

Bellardia xinganensis Chen, Fan & Cui, 1982.
SYN.N.

J'Q. Arista short plumose in basal half. Para-
facialia evenly and very densely dusted. Parafacial
hairs sparse, almost absent along eye margin. ry,
open, very rarely closed at margin. Lower calyp-
ter hairy above, but sometimes with very few
hairs. Front tibia with 1 (rarely 2) pv. Costal spine
conspicuous. Abdomen shining green, without or
with very thin dusting. Abdominal ground vesti-
ture sparse, especially on T4 and T5. Abdomen
with numerous discal setae on T4 and T5.

. Frons 0.058-0.083 times head-width (n=5).
Parafacialia with silvery dusting. Cerci wedge-
shaped, longer than surstyli. Surstyli weakly
curved with an external groove, in profile with a
bulge on dorsal edge and an irregular ventral
edge. Paraphallic hook right-angled, tip weakly
dentate.

Q. Frons 0.321-0.398 times head-width (n=5).
Parafacialia with silvery to golden dusting. T6
sclerotised in two widely separated halves, with

—_

Fig. 110. Bellardia stricta (Villeneuve), male. ST5. Scale
= 0.4 mm.

—

Fig. 111. Bellardia stricta (Villeneuve), male. Epandri-
um, cerci, surstylus and bacilliform sclerite, left lateral
view. Scale = 0.2 mm.
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2-3 strong and a few weaker marginal setae in
extreme median part. Epiproct with 2 strong and
at most a few additional setae. Cerci wholly micro-
trichiose. ST6 and ST7 short and broad. [4 ovi-
positor slides examined. ]

Length. 4-8 mm.

Distribution. Widely distributed in Fennoscan-
dia and Denmark, from the lowlands to the subal-
pine region, but very few records from Norway.
Absent from the British Isles (Emden, 1954). -
Palaearctic Region, apparently with the exception
of its most western parts (Schumann, 1986).

Biology. Immature stages and hosts unknown.
One puparium in coll. Lundbeck (ZMC) found on
June 6, 1911; the adult emerged the day after. In
Fennoscandia and Denmark adults have been col-
lected from May to September, with maximum
numbers in June and July.

Note. Schumann (1974b, 1986) erroneously list-
ed polita Mik from Denmark. The specimens on
which the record is based (from Leasg) belong to
the present species. Hackman (1980) erroneously
recorded polita from Finland. All specimens un-
der this label in ZMH belonged to stricta.

Nomenclature. I have not seen the types of
xinganensis. The characters by which Chen, Fan
& Cui (1982) differentiate xinganensis from stricta
apply equally well to stricta.




Fig. 112. Bellardia stricta (Villeneuve), male. Epandri-
um (parts), cerci and surstyli, posterior view. Scale =
0.2 mm.

Fig. 113. Bellardia stricta (Villeneuve), male. Bacilli-
form sclerites and membrane between them. Scale = 0.2
mm.

Fig. 114. Bellardia stricta (Villeneuve), male. Aedeagus,
left lateral view. Inset: tip of paraphallus (enlarged).
Scale = 0.2 mm.

Fig. 115. Bellardia stricta (Villeneuve), male. Distiphal-
lus, dorsal view. Scale = 0.2 mm.

Fig. 116. Bellardia stricta (Villeneuve), male. Ejaculato-
ry sclerite. Scale = 0.1 mm.

Fig. 117. Bellardia stricta (Villeneuve), male. Pre- and
postgonites. Scale = 0.2 mm.

Fig. 118. Bellardia stricta (Villeneuve), female. Sper-
mathecae. Scale = 0.1 mm. G.pr. 224.
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Fig. 119. Bellardia stricta (Villeneuve), female. Ovipositor, dorsal sclerites. Stipple indicates extent of microtrichiae.

Scale = 0.2 mm. G.pr. 224.

Fig. 120. Bellardia stricta (Villeneuve), female. Ovi-
positor, ventral sclerites. Stipple indicates extent of mi-
crotrichiae. Scale = 0.2 mm. G.pr. 224.
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7. Bellardia
COMB.N.
Figs 54, 121-131.

Musca vespillo Fabricius, 1794: 318.
Onesia borotinensis Jacentkovsky, 1944a: 45
(Czech), 47 (German). SYN.N.

d'Q. Arista (including hairing) about half as wide
as first flagellomere, hairs short above, almost
absent below. Palpi usually rather dark for a Bel-
lardia, especially basally. r,, s usually open, rarely
closed at margin. Front tibia with 1 pv seta. Ab-
domen olive green, dusted, with tessellations.
d". Frons 0.068-0.095 times head-width (n=5).
Fronto-orbital plates almost touching. T4 with
discal setae. Cerci resembling those of vulgaris,
but somewhat grooved dorsally along the mid-
line, and longer than surstyli. Surstyli strongly
curved in profile, with an external groove which
continues all the way to the tip. A distinct median
projection basally and ventrally in posterior view.
Q. Frons 0.344-0.367 times head-width (n=5).
Ovipositor with numerous discal setae on T6, also
anteriorly. Most dried females can be recognised
by this character without dissection. T6 without
areas with weak sclerotisation. Epiproct much
shorter than broad, with 2 strong and at most 2-3

vespillo (Fabricius, 1794),



Fig. 121. Bellardia vespillo (Fabricius), male. ST5. Scale
= 0.4 mm.

Fig. 122. Bellardia vespillo (Fabricius), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale
= 0.2 mm.

cercus

gj -

Fig. 124. Bellardia vespillo (Fabricius), male. Bacilli-

Fig. 123. Bellardia vespillo (Fabricius), male. Epandri- form sclerites, showing details of junction between cerci
um (parts), cerci and surstyli, posterior view. Scale = and junction between cercus and surstylus. Scale = 0.2
0.2 mm. mm.
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Fig. 125. Bellardia vespillo (Fabricius), male. Aedeagus, \
left lateral view. Scale = 0.2 mm. \

Fig. 126. Bellardia vespillo (Fabricius), male. Distiphal-

lus, dorsal view. Scale = 0.2 mm.

Fig. 129. Bellardia vespillo (Fabricius), female. Sper-
mathecae. Scale = 0.1 mm. G.pr. 214.

(S

Fig. 127. Bellardia vespillo (Fabricius), male. Ejaculato-
ry sclerite, various views. Scale = 0.1 mm.

Fig. 130. Bellardia vespillo (Fabricius), female. Ovi-
Fig. 128. Bellardia vespillo (Fabricius), male. Pre- and positor, dorsal sclerites. Stipple indicates extent of mi-
postgonites. Scale = 0.2 mm. crotrichiae. Scale = 0.4 mm. G.pr. 214.
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Fig. 131. Bellardia vespillo (Fabricius), female. Ovipos-
itor, ventral sclerites. Stipple indicates extent of micro-
trichiae. Scale = 0.4 mm. G.pr. 214.

additional small setae. Cerci without microtri-
chiae in basal half, thus appearing polished black
basally and dusted apically in dried specimens.
ST6 as long as broad. [3 ovipositor slides exam-
ined.]

Length. 6.5-9.5 mm.

Distribution. Apparently very rare in Fenno-
scandia and Denmark. Known from Denmark
(NEZ, NWZ, SZ) and Sweden (Sk.). Absent
from Finland and Norway. - Outside Fennoscan-
dia and Denmark I have seen specimens from
Germany (the Fabrician syntypes, see above),
Czechoslovakia (lectotype of borotinensis, Boro-
tin in Moravia (see below); 1J', Veltrusy-obora,
M. Bartik leg.), and Hungary (1d', Dohnan, in
ZMBERL, cf. Schumann, 1974b: 247, as “agi-
lis”). It is probably mixed with Bellardia vulgaris
in most collections.

Biology. Immature stages and hosts unknown.
Apparently an early spring species, as all adults
with known dates of capture (53 specimens) are
from May or June.

Note. All credit for the discovery of the sep-
arate status of this species should be given to my
friend Stig Andersen, ZMC, who collected a large
number of specimens in Denmark and also did
much background work concerning the synony-

my. For various reasons we have agreed that all
matters pertaining to this species should be treat-
ed by me in this volume. I am very grateful to him
for his generosity in making this possible.

Nomenclature. Musca vespillo was described
from an unspecified number of specimens from
Kiel. In Fabricius’ collection (ZMC, Kiel collec-
tion) there are two specimens under vespillo (not 1
as given by Zimsen, 1964). Both are male Bellar-
dia in bad condition. They fit Fabricius’ descrip-
tion tolerably well and I accept their status as
syntypes. The first specimen lacks the abdomen
and bears a label reading “vespillo” in Fabricius’
hand. It has two pv setae on the front tibiae and
the costa is bare below between tips of Sc and R;.
It may belong to vulgaris (Robineau-Desvoidy) or
pandia (Walker). The second specimen, which is
unlabelled, lacks the head. The abdomen has been
dissected by Stig Andersen, ZMC. Its genitalia,
though partly destroyed, are clearly referable to
the present species. I have labelled and here desig-
nate this second specimen as lectotype and the
first as paralectotype. Onesia borotinensis was de-
scribed from a number of males. A single male
present in coll. Mesnil, now in ZIKIEL, is prob-
ably the only extant syntype (cf. Schumann,
1974b). I have labelled and here designate this
specimen as lectotype. Since the days of Meigen
the name vespillo has been used for a species in the
genus Pollenia Robineau-Desvoidy, and Musca
vespillo Fabricius is the type-species of Nitellia
Robineau-Desvoidy. For a discussion of the no-
menclatural problems involved with the new sta-
tus of the name vespillo, see the section Nomen-
clature under Pollenia below (p. 215).

Genus Calliphora
Robineau-Desvoidy, 1830

Calliphora Robineau-Desvoidy, 1830: 433.
Type-species: Musca vomitoria Linnaeus, 1758:
595, by original designation.

Steringomyia Pokorny, 1889: 568.

Type-species: Steringomyia stylifera Pokorny,
1889: 569, by original designation and mono-
typy. SYN.N.

Neocalliphora Brauer & Bergenstamm, 1891: 87.
Type-species: Calliphora dasyphthalma Mac-
quart, 1843: 287, by original designation; =
Musca quadrimaculata Swederus, 1787.

Acrophaga Brauer & Bergenstamm, 1891: 367
[67].

Type-species: Acrophaga stelviana Brauer &
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Bergenstamm, 1891: 367 [67], by designation of
Brauer, 1893: 500.

Eucalliphora Townsend, 1908: 118.
Type-species: Calliphora latifrons Hough,
1899: 286, by original designation and mono-
typy.

Paracalliphora Townsend, 1916a: 151,
Type-species: Calliphora oceaniae Robineau-
Desvoidy, 1830: 438, by original designation; =
Musca augur Fabricius, 1775.

Abonesia Villeneuve, 1927: 357.

Type-species: Musca genarum Zetterstedt,
1838: 658, by original designation and mono-
typy.

Triceratopyga Rodendorf, 1931: 175.
Type-species: Triceratopyga calliphoroides Ro-
dendorf, 1931: 175, by original designation and
monotypy. SYN.N.

Aldrichiella Rodendorf, 1931: 177.

Type-species: Calliphora grahami Aldrich,
1930: 1, by original designation and monotypy.
Junior homonym of Aldrichiella Vaughan,
1903, and Aldrichiella Hendel, 1911.

Stobbeola Enderlein, 1933: 126.

Type-species: Stobbeola norwegica Enderlein,
1933: 126, by original designation and mono-
typy; = Acrophaga stelviana Brauer & Bergen-
stamm, 1891,

Aldrichina Townsend, 1934: 111, replacement
name for Aldrichiella Rodendorf, 1931.
Type-species: Calliphora grahami Aldrich,
1930: 1, automatic. SYN.N.

Acronesia Hall, 1948: 272.

Type-species: Steringomyia aldrichia Shannon,
1923: 112, by original designation.

Australocalliphora Kurahashi, 1971: 195, as sub-
genus of Calliphora Robineaun-Desvoidy.
Type-species: Calliphora onesioidea Kura-
hashi, 1971: 200, by original designation.

Papuocalliphora Kurahashi, 1971: 167, as subge-
nus of Calliphora Robineau-Desvoidy.
Type-species: Calliphora toxopeusi Theowald,
1957: 158, by original designation.

In Fennoscandia and Denmark the genus Calli-
phora contains the familiar bluebottle flies, which
are easily recognised by their large size, black
ground-colour, broad compact body, blue metal-
lic abdomen with silvery dusting and large first
flagellomere. Scapes (“first antennal segments”™)
touching. Cell 1, open.

Male frons narrow, usually without laterocli-
nate and proclinate orbital setae. Female frons
broad, 1 lateroclinate and 2 proclinate orbital se-
tae. Parts of head and antennae with reddish
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ground-colour. First flagellomere much more
than 2 times as long as pedicel. Occiput often with
mostly pale hairs. 243 acr, 3+3 dc, (0-)1+2 ia
setae, 3 sa, 3+1 h, 1-2+1 ph, 3-5 sc. Posterior
spiracle with large anterior lappet (Figs. 132-138).
Mid tibia with 2-4 ad setae (but male subalpina
usually 1 ad), most species also with 1-2 v setae.
Hind tibia with strong ad and d preapicals of same
size, any pd setae present in preapical position
much weaker or hardly differentiated. Costa hairy
below to junction with R, (Fig. 170). Lower calyp-
ter with hairs on most of disc. Abdomen metallic
blue, dusted, and with more or less conspicuous
tessellations. STS in male normal or enlarged with
projecting lobes. Bacilliform sclerites separated,
or more or less fused along the mid-line. Aedea-
gus with hypophallus serrated posteriorly, usually
ending anteriorly in a more or less pronounced
process (cornu) supporting the tip of paraphallus.
Paraphallus often serrated apically and with a
small projection subapically. Acrophallus varying
in length, ventrally with posteriorly pointing den-
ticles and often with a lateral duct, which is open
along its whole length laterally and is roofed over
by a shelf projecting from the medial part of the
dorsal surface of acrophallus (Fig. 18, 19, 211).

Females with a primitive cylindrical uterus
without lateral incubatory pouches and with un-
sclerotised lateral sacs (Hori, 1961; Kurahashi,
1971). In ovipositor, T6 with marginal setae only,
without discal setae. T7 with rather long marginal
setac. ST8 of full length, apically bilobed, even
completely divided in one species. Cerci and epi-
proct without microtrichiae.

All species are oviparous, although delayed ovi-
position may result in larviposition. Larvae sa-
prophagous in decaying animal matter. Adults vis-
it flowers, facces and dead animals. Many species
are involved in human and animal myiasis. The
genus is of great medical, hygienic and forensic
importance (Schumann, 1965; Zumpt, 1965;
Smith, 1973; 1986). The immature stages of 6 Brit-
ish species, which also occur in Fennoscandia and
Denmark, have recently been described by Er-
zinglioglu (1985).

The genus is known from all zoogeographical
regions, but is best represented in the Holarctic
and Australian Regions. Its taxonomic limits are
not well understood. Pending a phylogenetic anal-
ysis of Calliphora which takes full account of gen-
ital characters of both sexes, I favour (like Zumpt,
1956a) a broad concept of the genus. Contrary to
Zumpt, I have also abandoned the monotypic
genera Steringomyia, Triceratopyga, Aldrichina,
with very peculiar male postabdomen but rather



normal aedeagus and ovipositor (cf. Thomas,
1951). The two latter lack the prst ia, but this is
also often the case with North American speci-
mens of Calliphora stelviana. Unfortunately, the
Manual of Nearctic Diptera. vol. 2 (Shewell,
1987) revives the genera Acrophaga and Acrone-
sia, which had already been sunk into the syn-
onymy of Calliphora by Zumpt (1956a), by split-
ting up Acronesia in the sense of Hall (1948; 1965).
Furthermore, three of the species are combined in
a separate genus (Acrophaga) for the first time to
the exclusion of all the other Calliphora, i.e. gena-
rum Zetterstedt, stelviana Brauer & Bergen-
stamm (called “Acrophaga sp.” in the Manual)
and subalpina Ringdahl. I can find no sound basis
for this action in the structure of the male and
female genitalia, and reject this assemblage as
wholly artificial.

7 species in Fennoscandia and Denmark.

Note on synonymy. For the status of the names
Mya Rondani and Somomya Bertoloni, listed by
Schumann (1986) as synonyms of Calliphora, see
Pont (1983). My suggestion (Rognes, 1986b) that
Brauer & Bergenstamm (1891: 367) validly desig-
nated Sarcophaga alpina Zetterstedt as type-spe-
cies of their new genus Acrophaga was based on a
naive understanding of Brauer & Bergenstamm’s
use of the word “Type”. The ovipositor of the
subgenera Paracalliphora, Australocalliphora and
Papuocalliphora (figured by Kurahashi, 1971) dif-
fers from other members of Calliphora in having
very short ST8, and is rather similar to that of
Onesia and Bellardia. Females of Paracalliphora
have a short uterus with lateral incubatory pouch-
es. They may not belong in Calliphora.

Key to species of Calliphora

1 Both calypters wholly white or almost wholly
white; upper calypter with almost white rim
(hairs along rim white or infuscated); ba-
sicosta black; basal 4 setae on a broken line,
as if at the corners of an almost right-angled
triangle; between prst acr often a conspic-
uous dark undusted stripe; occiput with 3 or
more rows of black setulae behind postocular
row of setae

2

- Both calypters dark brown or at least very
conspicuously infuscated; upper calypter
with infuscated rim and dark hairs along rim;
lower calypter with white rim and white hairs

along rim; basal & setae in a straight or gently
curved line; most often 4 pairs of marginal
scutellar setae

4

2(1) 2 inner and 1 outer ph setae; arista with long
hairs above and below (Fig. 42), about as
wide (including hairs) as first flagellomere;
usually 4 pairs of marginal scutellar setae;
face and parafacialia with yellow ground-col-
our and yellow dusting; undusted stripe be-
tween prst acr setae always broad and reach-
ing setal bases; upper calypter with weakly
infuscated hairs along rim; lower calypter
sometimes with a slight darkening, especially
across middle; strong median marginals pre-
sent on T3 but these are usually shorter than
half the length of T4; ¢J': fronto-orbital plates
contiguous, usually without a lateroclinate
seta; TST7+8 convex in profile (Fig. 184);
postabdomen swollen and prominent; lobes
of ST5 large and projecting (Fig. 184); t, with
1 ad and almost always without a v seta; t,
usually without, rarely with 1-2 small av seta;
Q: frons narrower than an eye when seen
from above; t, with 2-3 ad; T5 longer than T4,
marginal setae of T5 usually not strikingly
strong nor very densely set so that no comb is
formed (Fig. 193), posterior incision not ex-
tensive; T4 with decumbent ground-setulae

12. subalpina (Ringdahl)

— 1 inner and 1 outer ph setae; usually only 3
pairs of marginal scutellar setae (as in Fig.
169); lower calypter pure white except very
close to median edge; (§: fronto-orbital
plates separated by a frontal vitta about as
broad as or broader than each fronto-orbital
plate, usually with a lateroclinate seta; t, with
2-3 ad and a v seta; t, with 2-4 av setae

3

3(2) Arista with short hairs above and below (Fig.
43), hairs very short on lower side of proxi-
mal half, their length here not exceeding
width of arista itself (without hairs); arista
(including hairs) about half as wide as first
flagellomere; parafacialia and face usually
with black ground-colour and silvery dusting;
undusted stripe between prst acr broad and
reaching setal bases; upper calypter posteri-
orly with pure white hairs along rim, hairs
dark laterally near junction with rim of lower
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calypter; T3 with strong, erect median mar-
ginals, usually more than half as long as T4;
J': postabdomen not swollen, normal in ap-
pearance; lobes of ST5 small, not projecting;
@: T4 with rather sparse and mostly decum-
bent ground-setulae; TS shorter than T4,
marginal setae of T5 weak and inconspic-
uous, posterior incision hardly present

9. genarum (Zetterstedt)

Arista with long hairs above and below (as in
Fig. 42), those on lower side of proximal half
longer than width of arista itself (without
hairs); arista (including hairs) about as wide
as first flagellomere; parafacialia and face
usually with yellow ground-colour and yel-
lowish dusting; undusted stripe between prs¢
acr often indistinct and usually not reaching
setal bases; prst ia very rarely absent; upper
calypter posteriorly with infuscated hairs
along rim; T3 usually without strong median
marginals, these always less than half as long
as T4; ": frons broad; fronto-orbital plates
narrower than frontal vitta; a lateroclinate
seta usually present; TST7+8 straight in pro-
file (Fig. 171); postabdomen strongly swol-
len; lobes of STS large and strongly project-
ing (Fig. 171); Q: frons broader than an eye
when seen from above; T4 with densely set
and rather erect ground-setulae; TS about as
long as T4, posterior margin with a very con-
spicuous mid-dorsal incision reaching for-
wards almost halfway to anterior edge and
with numerous closely-set very strong mar-
ginal setae, forming a conspicuous comb at
the hind end of the preabdomen, the combs
of each side overlapping with each other
when the abdomen is in the relaxed position
(Fig. 180); TS in profile strongly convex

11. stelviana (Brauer & Bergenstamm)

4(1) Basicosta yellow or yellowish-brown, but if
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darker then never all black; anterior thoracic
spiracle orange; frons, upper half of para-
facialia, most of face, posterior third of jowls
and occiput with dark ground-colour; facial
ridges, mouth-edge, and anterior two-thirds
of jowls with orange ground-colour; occiput
mostly with pale hairs, 1-2 irregular rows of
black setulae behind postocular row of setae;
hairs of gena all black; at most a faint and
variable dark line between prst acr setae,
often absent; infuscation of lower calypter
not reaching rim; abdomen with conspicuous

shifting tessellations, also on T3; &": width of
frons at narrowest part 1.5-2 times distance
between posterior ocelli inclusive; fronto-or-
bital plates here separated by a frontal vitta
about as broad as front ocellus and about as
broad as each fronto-orbital plate; Q: dusting
in upper half of parafacialia with a shifting
pattern of dirty yellow and brownish-grey
colour

8. vicina Robineau-Desvoidy

Basicosta black; anterior thoracic spiracle
usually infuscated

5

5(4) Postgena and lower parts of genal dilation

clothed with orange hairs; parafacialia, face
and jowls with mostly dark ground-colour;
occiput with pale hairs only, at most with 1
irregular row of black setulae behind post-
ocular row; a faint and variable dark line
between prst acr setae; infuscation of lower
calypter reaching rim; abdomen with less
conspicuous shifting tessellations, not evi-
dent on T3; ': frons about as broad as dis-
tance between posterior ocelli inclusive

14. vomitoria (Linnaeus)

Postgena and lower parts of genal dilation
with black hairs only; occiput with several
rows of black setulae behind postocular row
of setae

6

6(5) Dark, conspicuous and undusted stripe pre-

sent between prst acr and usually reaching
setal bases; parafacialia, face and gena with
black ground-colour; in upper part of para-
facialia a shining white spot in some lights;
facial membrane black; sometimes only 3
marginal scutellar setae; lower calypter
sometimes with rather faint infuscation, this
usually not quite reaching rim; abdomen with
shifting tessellations on T3; ' frons narrow-
er than distance between posterior ocelli in-
clusive; fronto-orbital plates contiguous; 9:
first flagellomere very large, its tip almost
reaching lower facial margin, separated from
it by less than maximum width of palp; para-
facialia at narrowest point narrower than half
the distance between inner margins of pores
at base of large vibrissae; T5 shorter than T4,
with a conspicuous incision in posterior edge



almost reaching middle of tergite

10. loewi Enderlein

- Usually no undusted stripe between prst acr
setae; parafacialia, face and often anterior
parts of gena mostly with yellow ground-col-
our; upper part of parafacialia with uniform
whitish-yellow to golden-yellow dusting,
hardly shifting in different lights and no shin-
ing white spot; infuscation of lower calypter
reaching rim; abdomen without shifting tes-
sellations on T3; f': frons 1.5 times distance
between posterior ocelli inclusive; Q: first
flagellomere rather small, its tip separated
from lower facial margin by about its own
width; parafacialia at narrowest point broad-
er than half the distance between pores at
base of large vibrissae; TS about as long as
T4, with a less conspicuous incision in poste-
rior edge

13. uralensis Villeneuve

8. Calliphora vicina Robineau-Desvoidy, 1830
Figs 132, 139-148; Plate - fig 1.

Musca carnivora Fabricius, 1794: 313. [An appli-
cation to the Commission proposing the sup-
pression of this name has been published by
Rognes & Blackith (1990).]

Musca erythrocephala Meigen, 1826: 62. Junior
primary homonym of Musca erythrocephala De
Geer, 1776: 146; Musca erythrocephala Fabrici-
us, 1787: 351, Musca erythrocephala Villers,
1789: cxxxvii.

Calliphora vicina Robineau-Desvoidy, 1830: 435.

Calliphora littoralis Robineau-Desvoidy, 1830:
435.

Calliphora spitzbergensis Robineau-Desvoidy,
1830: 435.

Calliphora monspeliaca Robineau-Desvoidy,
1830: 436.

Calliphora musca Robineau-Desvoidy, 1830: 436.

Calliphora nana Robineau-Desvoidy, 1830: 436.

Calliphora scutellata Macquart, 1834: 161.

Musca thuscia Walker, 1849: 897.

Calliphora rufifacies Macquart, 1851: 216 [243].

Musca aucta Walker, 1853: 334.

Calliphora insidiosa Robineau-Desvoidy, 1863:
695.

Calliphora turanica Rodendorf, 1926: 90 (cf. Ro-
dendorf, 1928: 336-337). SYN.N.

J'Q. This species is surprisingly often confused
with uralensis in collections. It is easily recognised
by the characters given in the key, especially the

yellow basicosta, conpicuously tessellated abdo-
men, and yellowish anterior spiracle. Note, how-
ever, that occasional Q uralensis may have rather
pale anterior spiracles, so this character should
not be used on its own. Occiput weakly concave
(especially in '), with 1-2 rows of small black
setae behind the postocular setae, otherwise with
pale hairs. 2 inner and 1 outer ph setae. £, without
a preapical seta. t; with 1 pv seta. t; with 2-3 short
av setae which are about as long as tibial diameter.

. Frons 0.080-0.120 times head-width (n=5),
frontal vitta distinct, about as broad as each fron-
to-orbital plate. ST5 normal, not projecting. Ba-
cilliform sclerites widely separated, membrane
between them microtrichiose in ventral half and
dorsally along mid-line. Cerci straight; surstyli
rather broad, very weakly bent, upper and lower
edge parallel, with long hairs. Acrophallus with
lateral duct. Paraphallus with small subapical pro-
jection and apical denticles. Ventral plates not
fused mid-ventrally. Hypophallus ending apically
in a strongly projecting cornu. Epiphallus situated
basally on the basiphallus.

Q. Frons 0.344-0.372 times head-width (n=5).
Frontal vitta about as broad as or slightly broader
than fronto-orbital plates. T6 rather long, also
laterally. T8 with two small patches of short mi-
crotrichiae mid-dorsally. ST6 and ST7 rather nar-
row. Pleural membrane 8 microtrichiose on more
than distal half. Spermathecae oval and rather
short. [2 ovipositor slides examined.]

Length. 5-12 mm.

Distribution. Very common all over Fenno-
scandia and Denmark, from the lowlands to above
the tree-line. Ascends to high alpine region in
South Norway (1658 m a.s.l., TEL, Vinje: Vass-
dalseggi). Also Iceland (Nielsen, Ringdahl & Tux-
en, 1954), but apparently not Greenland. - Cos-
mopolitan, in temperate and subtropical regions.

Biology. In Finland it is dependent on condi-
tions created by man, except in the most south-
western parts (Nuorteva, 1963). Nuorteva (1977)
gives a mean development time of 31.4 to 34.7
days under field conditions during July and Au-
gust at 15°C at different sites in southwestern
Finland. In a nest of Parus major a female Proto-
calliphora azurea was reared together with 19
specimens of Calliphora vicina (Lennart Magni
leg. et cult, j.nr. M51, ZML). It has also been
reared from a nest of Hirundo rustica with 4 dead
nestlings (R. Mehl leg. et cult., j.nr. 268/67, RM).
Involved in a case of intestinal myiasis in a baby in
Finland (Nuorteva & Auvinen, 1968). Reported
from a case of blowfly myiasis in the hedgehog
(Nielsen, Nielsen & Walhovd, 1978) and in cases
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Fig. 132. Calliphora vicina (Robineau-Desvoidy), poste- Fig. 136. Calliphora subalpina (Ringdahl), posterior spi-
rior spiracle. racle.

Fig. 133. Calliphora genarum (Zetterstedt), posterior
spiracle.

Fig. 137. Calliphora uralensis (Villeneuve), posterior
spiracle.

Fig. 134. Calliphora loewi (Enderlein), posterior spira-
cle.

Fig. 138. Calliphora vomitoria (Linnaeus), posterior spi-
racle.

Fig. 135. Calliphora stelviana (Brauer & Bergenstamm),
posterior spiracle.



Fig. 140. Calliphora vicina Robineau-Desvoidy, male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral
view. Scale= 0.2 mm.
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Fig. 142. Calliphora vicina Robineau-Desvoidy, male.
Bacilliform sclerites and vestiture on membrane be-
tween them. Scale = 0.2 mm.

\
\

Fig. 141. Calliphora vicina Robineau-Desvoidy, male.
Epandrium, cerci and surstyli, posterior view. Scale =
0.2 mm.

Fig. 143. Calliphora vicina Robineau-Desvoidy, male. Aedeagus, left lateral view. Inset: tip of paraphallus (enlarged).
Scale = 0.2 mm.

Fig. 144. Calliphora vicina Robineau-Desvoidy, male. Fig. 145. Calliphora vicina Robineau-Desvoidy, male.
Distiphallus, dorsal view. Scale = 0.2 mm. Ejaculatory sclerite. Scale = 0.2 mm.
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i Fig. 147. Calliphora vicina Robineau-Desvoidy, female.
1 Spermathecae. Scale = 0.2 mm. G.pr. 273.

Fig. 146. Calliphora vicina Robineau-Desvoidy, male.
Post- and pregonites. Scale = 0.2 mm.

Fig. 148. Calliphora vicina Robineau-Desvoidy, female. Ovipositor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (enlarged). Scale = 1.0 mm. G.pr. 273.
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of sheep-strike in Denmark (Nielsen, 1984a,
1984b). Attracted to the stinkhorn fungus (Phal-
lus impudicus Pers.) in Denmark (Nielsen, 1963,
1967, 1968). In Fennoscandia it is on the wing
mostly from April to October, but it has also been
collected during the winter months which indi-
cates that it overwinters in the adult stage (cf. also
data in Nuorteva, Isokoski & Laiho, 1967). This is
definitely the case in Norway. In England it is
reported as overwintering as a larva (Norris, 1965;
Bourke, 1975).

Nomenclature. Musca carnivora Fabricius, list-
ed as a synonym of Calliphora vomitoria (Lin-
naeus) by Schumann (1986), was described from
an unspecified number of specimens of unspec-
ified sex, “Habitat in Germaniae carne putres-
cente”. In Fabricius’ collection in ZMC (Kiel col-
lection) are 2 specimens under carnivora. The first
carries a label reading “carnivor” in Fabricius’
hand. It is in very bad condition, consisting of
fragments of a wing, lower calypter and scutellum.
However, it is clearly identifiable as vicina Robi-
neau-Desvoidy as currently understood. The sec-
ond is a fragment of a specimen of Sarcophaga
(s.lat.). I regard the first specimen as the holotype
of carnivora and have labelled it as such. The
second specimen is probably the later addition
mentioned by Fabricius (1805). (This treatment of
the specimens was first suggested by A. C. Ponton
a label fixed beside the specimens in the Kiel
collection). Musca erythrocephala was described
from a syntypic series of both sexes, which is evi-
dent from Meigen’s Plate 248, fig. 10 (Morge,
1976b). In Meigen’s collection in MNHN are
129 under Musca ervthrocephala. 1319 are
the present species, 19 = vomitoria. To fix the
identity of the name erythrocephala in the current
sense, the male should be designated as lectotype.
Dear (1986) has recognised and labelled the holo-
type of Calliphora vicina Robineau-Desvoidy (in
Bigot’s Diptera Exotica collection in Oxford). I
have seen the (J holotype of Calliphora rufifacies
Macquart in MNHN. Zumpt (1956a) and Schu-
mann (1986) treat Calliphora turanica as a syn-
onym of uralensis. This is an error. Rodendorf
(1926; 1928) figures the genitalia, and they defi-
nitely belong to vicina.

9. Calliphora genarum (Zetterstedt, 1838)
Figs 7, 43, 133, 149-158.

Musca genarum Zetterstedt, 1838: 658.

Musca laticornis Zetterstedt, 1838: 658.
Sarcophaga alpina Zetterstedt, 1838: 651.
Sarcophaga vomitorina Zetterstedt, 1845: 1305.
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Unavailable, published as a junior synonym of
Sarcophaga alpina Zetterstedt, 1838: 651, and
never adopted. SYN.N.

Calliphora popoffana Townsend, 1908: 117.

Acronesia collini Hall, 1948: 279,

Calliphora erectiseta Fan, 1957: 347. SYN.N.

J' Q. Easily recognised by the short haired arista,
white calypters, strong marginal setae on T3, nor-
mal non-projecting postabdomen in the &, and
weak and inconspicuous marginal setae of T5 in
the Q. Head with black ground-colour except for
lower facial margin, vibrissal corner and lower
parts of facial ridge. First flagellomere large and
black. Facial membrane black. Parafacials black
and densely silvery dusted. Occiput strongly con-
vex with black setae. 1 inner and 1 outer ph setae.
3 pairs of scutellar marginals. Costal spine con-
spicuous. f, with an a preapical seta in both sexes.
t; with 1 pv seta. t; with 2-3 av setae, slightly longer
than tibial diameter.

d'. Frons rather broad, 0.168-0.212 times head-
width (n=5). Lateroclinate seta present. Frontal
vitta 1.5-2 times width of fronto-orbital plates.
Postocular setae long, slender and gently curved.
Bacilliform sclerites widely separated, membrane
between them microtrichiose ventrally. Cerci
slender. Surstylus moderately broad, with soft
hairs only. Acrophallus strikingly short, with a
lateral duct. Paraphallus dentate distally. Hypo-
phallus distally with a conspicuous ventral projec-
tion. Epiphallus situated basally on the basiphal-
lus.

Q. Frons 0.344-0.358 times head-width (n=5).
Frontal vitta almost 3 times width of fronto-orbital
plates. T8 without microtrichiae mid-dorsally.
ST6 with rather strong marginals. ST6 and ST7
broad. ST8 broad proximally and cleft distally.
Pleural membrane 8 microtrichiose on more than
distal half. Spermathecae oval and rather short.
(The bifid apex of the one shown in Fig. 157 is an
aberration.) [2 ovipositor slides examined.]

Length. 6.5-10 mm.

Distribution. Rather infrequent in subalpine
and low alpine regions of Norway, Finland and
Sweden. Absent from Denmark. - Palacarctic:
Alps (Austria, West Germany, Switzerland) (ma-
terial in ZMC, Zumpt, 1956a); North European
territory of the U.S.S.R.; northern West Sibiria,
northern East Siberia, Kirgizia, Far East (Cher-
nov, 1959, 1961, 1965; Sychevskaya, 1970; Oze-
rov, 1986; Schumann, 1986); China (Inner Mon-
golia) (Fan, 1957). Nearctic: Alaska to Quebec
and Labrador, south to north Manitoba and La-
brador (Hall, 1965). '



Fig. 150. Calliphora genarum (Zetterstedt), male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. Scale= 0.2 mm.

Fig. 149. Calliphora genarum (Zetterstedt), male. ST
1-5. Scale = 0.4 mm.

Fig. 152. Calliphora genarum (Zetterstedt), male. Bacil-
liform sclerites and vestiture on membrane between
them. Scale = 0.2 mm.

Fig. 153. Calliphora genarum (Zetterstedt), male. Ae-
Fig. 151. Calliphora genarum (Zetterstedt), male. Epan- deagus, left lateral view. Inset: tip of paraphallus (en-
drium, cerci and surstyli, posterior view. Scale = 0.2 larged). Scale = 0.2 mm.
mm.
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Fig. 154. Calliphora genarum (Zetterstedt), male. Dis-
tiphallus, dorsal view. Scale = 0.2 mm.

Fig. 156. Calliphora genarum (Zetterstedt), male. Pre-
and postgonites. (Only a single basal seta present on the
postgonite of other side). Scale = 0.2 mm.

Fig. 155. Calliphora genarum (Zetterstedt), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.

. s { Fig. 157. Calliphora genarum (Zetterstedt), female.
— Spermathecae. (The bifid tip of one them is an ab-
‘ normality.) Scale = 0.2 mm. G.pr. 263.
] \\ -~

Fig. 158. Calliphora genarum (Zetterstedt), female.
Ovipositor. Stipple indicates extent of microtrichiae.
Insets: shape of individual microtrichiae in areas in-
dicated (enlarged). Scale = 0.5 mm. G.pr. 263.
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Biology. In Finland largely independent of con-
ditions created by man (Nuorteva, 1963, 1964c).
Reared from carcasses of small rodents in North-
ern Siberia (Chernov, 1965). Larval stages un-
described. In Sweden (Jmt.) taken in copula July
10 (O.Ringdahl leg). In Fennoscandia adults have
been collected from June to August.

Note. Its closest relative may be Calliphora roh-
dendorfi Grunin, 1970b, from Tadzhik S.S.R.
(U.S.S.R.) and Nan Shan Mountains (China), to
judge from the structure of the aedeagus. Both
have very short acrophallus and rather similar cer-
ci and surstyli. Note that C. rohdendorfi has dark
calypters and yellowish-grey occipital vestiture.
The Manual of Nearctic Diptera, vol. 2 (Shewell,
1987) unites genarum with stelviana and subalpina
in a separate genus (Acrophaga) on the basis of
white lower calypters, sometimes large postab-
domen in §', and postetiorly cleft T5in the Q. The
latter character does not apply to subalpina or
genarum. The structure of the  and @ genitalia
of genarum does not support this classification and
it is not accepted here.

Nomenclature. I have not seen types of Calli-
phora erectiseta, but I suggested the synonymy to
Dr. Fan, Shanghai Institute of Entomology, who
agrees with it (in litt. August 5, 1987). For the
identity of Sarcophaga alpina Zetterstedt, see
Rognes (1986b).

10. Calliphora loewi Enderlein, 1903
Figs 134, 159-168.

Calliphora loewi Enderlein, 1903: 254.
Onesia germanorum Villeneuve, 1907: 398.
Calliphora morticia Shannon, 1923: 116. SYN.N.

JQ. 3-4 pairs of marginal scutellars. Head with
black ground-colour, except for lower facial mar-
gin, vibrissal angle and lower parts of facial ridge.
2 inner and 1 outer ph setae. Occiput concave
(especially in the ') with 3-5 rows of black setae,
centrally with pale hairs. t, with 1 pv seta. t; with
2-3 av setae.

¢ Frons narrow, 0.040-0.054 times head-width
(n=5). Fronto-orbital plates contiguous. f, usu-
ally without a preapical seta. Bacilliform sclerites
clongate, well-separated. Membrane between
them microtrichiose ventrally. Cerci long and nar-
row. Surstyli long and slender, apically pointed,
ventrally with rather regular moderately long ves-
titure. Acrophallus of normal length, with lateral
duct. Paraphallus apically dentate with subapical
projection. Hypophallus with well developed dis-
tal cornu. Epiphallus situated basally on basiphal-
lus. Postgonite with distal flattened widening.

Q. Frons 0.341-0.363 times head-width (n=5).
Frontal vitta about 3 times width of fronto-orbital
plates. First flagellomere very large. f, with a
preapical seta. T5 with large posterior incision. T6
long, almost divided into two halves by a weak
mid-dorsal sclerotisation. T7 halves narrowly
joined behind. T8 microtrichiose mid-dorsally be-
tween strongly sclerotised parts, bare on anterior
fourth. ST7 very narrow. Pleural membrane 8
microtrichiose on posterior three-fourths. [2 ovi-
positor slides examined. |

Length. 7-12 mm.

Distribution. Widespread in Fennoscandia and
Denmark, but rare in south Sweden and Den-
mark. Ascends to subalpine and low alpine zone
(Ringdahl, 1951; Nuorteva, 1964c). - Palaearctic:
From North and Central Europe east to Amur
Oblast (U.S.S.R.), Mongolia and Japan (Ozerov,
1986; Schumann, 1986). Nearctic: Alaska (Shan-
non, 1923; Hall, 1965), British Columbia, Yukon
Territory (Shewell, in litt. Oct. 31, 1983), New-
foundland (@ystein Rognes leg., in KR).

Biology. In Finland it is asynanthropic and
avoids human settlements (Nuorteva, 1963). Col-
lected on the stinkhorn fungus (Phallus impudicus
Pers.) in Denmark (Nielsen, 1967, 1968). In Fen-
noscandia and Denmark adults have been collect-
ed from June to October; a female has been taken
indoors (N, TEI: Notodden).

Nomenclature. 1 have examined all the type-
material of Calliphora morticia (from Alaska, in
USNM), including the holotype &, which has the
genitalia dissected.
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Fig. 159. Calliphora loewi (Enderlein), male. ST 1-5.
Scale = 1.0 mm.

Fig. 160. Calliphora loewi (Enderlein), male. Epandri-
um, cerci, surstylus and bacilliform sclerite, left lateral
view. Scale = 0.2 mm.




Fig. 162. Calliphora loewi (Enderlein), male. Bacilli-
/ form sclerites and vestiture on membrane between
them. Scale = 0.4 mm.

Fig. 161. Calliphora loewi (Enderlein), male. Epandri-
um, cerci and surstyli, posterior view. Scale = 0.2 mm.

Fig. 163. Calliphora loewi (Enderlein), male. Aedeagus, left lateral view. Inset: tip of paraphallus (enlarged). Scale =
0.2 mm.
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Fig. 164. Calliphora loewi (Enderlein), male. Aedeagus, dorsal view. Scale = 0.2 mm.

VU U

Fig. 165. Calliphora loewi (Enderlein), male. Ejaculato- Fig. 167. Calliphora loewi (Enderlein), female. Sper-
ry sclerite. Scale = 0.2 mm. mathecae. Scale = 0.2 mm. G.pr. 269.

A \

Fig. 166. Calliphora loewi (Enderlein), male. Pre- and
postgonites. Scale = 0.2 mm. J

—
Fig. 168. Calliphora loewi (Enderlein), female. Ovi-
positor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (en-
larged). Scale = 1.0 mm. G.pr. 269.
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11. Calliphora stelviana (Brauer & Bergen-
stamm, 1891)
Figs 135, 169-183.

Acrophaga stelviana Brauer & Bergenstamm,
1891: 367 [63].

Stobbeola norwegica Enderlein, 1933: 126.

Acronesia abina Hall, 1948: 274. SYN.N.

Acronesia anana Hall, 1948: 278.

alpina: authors (e.g. Zumpt, 1956a; Schumann,
1986), not Zetterstedt, 1838; misidentifications.

J9Q. Easily recognised by the characters given in
the key, especially presence of 1 inner and 1 outer
phseta, strongly projecting postabdomen and ST5
in the ', and dense marginal row of heavy setae
onT5inthe Q.1 prstia (Scandinavian material) or
0-1 prst ia (North American material). Costal
spine conspicuous. Occiput convex with mostly
black setae. t; with 2 pv setae. f, with a preapical
seta. t; with 2-3 rather strong av setae. Scutellum
with 3 strong marginal pairs of setae.

. Frons 0.155-0.172 times head-width (n=5).
Frontal vitta as broad as or slightly broader than
fronto-orbital plates. Lateroclinate setae usually
(but not always) present. Postabdomen large and
projecting. TST7+8 straight in profile. Epandri-
um long. ST5 large and projecting. Bacilliform
sclerites fused along mid-line. Cerci slightly long-
er than the surstyli, both clothed with short
straight spines, which are absent along a narrow
zone on the external surface of the surstylus. Para-
phallus unarmed apically. No shelf or projection
on the hypophallus forming a support for the
movement of the paraphallus. Acrophallus appar-
ently without a lateral duct. Pregonite of striking
form, very narrow, with about 7 apical setae. Post-
gonite without or with a small basal seta.

Q. Frons 0.382-0.406 times head-width (n=5).
Frontal vitta more than 2 times as wide as fronto-
orbital plates. TS margin with a row of very strong
spines. T6 with a peculiar transverse deep broad
groove. Spiracles not included in T6 sclerotisa-
tion. T7 and T8 without microtrichiae. ST6 short
and broad. ST7 broad. ST8 divided in two sep-
arate sclerotisations, apically with a pair of very
long setae. Pleural membrane 8 wholly without
microtrichiae. Spermathecae very long and nar-
row with apical tubercle. [2 ovipositor slides ex-
amined. ]

Length. 6-11 mm.

Distribution. Subalpine to high alpine parts of
Norway, Sweden and Finland. Absent from Den-
mark. In South Norway taken at 1841 m a.s.l.
(ON, Lom: Juvvasshytta). - Palaearctic: North
European territory (Vaigach Is and Yugorskiy

Peninsula), and northern East Siberia (Agapa) of
the U.S.S.R. (Chernov, 1959, 1965), northern
Great Britain (Emden, 1954; Dear, 1981; Hors-
field, 1984), Alps (Austria (Zumpt, 1956a), Italy
(type locality of Acrophaga stelviana)), Czecho-
slovakia (Gregor, 1987), Carpathians (Poland)
(Draber-Moriko, 1978), Tien-Shan, Pamir (Gru-
nin, 1970a). Nearctic: Alaska to northern Quebec
and northern Labrador, Colorado (Hall, 1965);
Greenland (Henriksen, 1939).

Biology. Widespread in uninhabited areas, also
taken in dense settlements in northern Finland
(Nuorteva, 1963, 1964c). This is also the case in
northern U.S.S.R. (Chernov, 1965). It has a sin-
gle generation each year in northern Finland (Nu-
orteva, 1971b). I have reared it from carcasses of
Microtus oeconomus (Pallas) (TEI, Vinje; VAI,
Sirdal) and Sorex araneus Linnaeus (TEI, Vinje)
from the mountains of southern Norway, alone or
together with Cynomya mortuorum. In Fenno-
scandia adults have been collected from June to
August.

Note. Calliphora stelviana appears to be ex-
tremely close to Calliphora chinghaiensis Van &
Ma from China, which also has a very narrow
pregonite, but in chinghaiensis it has only three
apical setae (Van & Ma, 1978). Furthermore,
chinghaiensis has 4 marginal scutellars. The ae-
deagus appears indistinguishable from that of szel-
viana. C. stelviana and chinghaiensis may form a
monophyletic group on the basis of the structure
of the pregonite and aedeagus. C. stelviana and
chinghaiensis share with alaskensis Shannon, echi-
nosa Grunin and subalpina Ringdahl the dense
cover of short straight spines on the cerci and
surstyli and the distal position of the epiphallus on
the basiphallus. Possibly these characters are syn-
apomorphies, indicating the monophyly of this
group. Note that alaskensis and echinosa both
have dark lower calypters. C. stelviana shares with
subalpina the absence of a lateral duct from the
acrophallus and the absence of microtrichiae from
pleural membrane 8 in the ovipositor.

Nomenclature. Bezzi & Stein (1907) cite Cyno-
myia mohileviana Portschinsky, 1875: 37 as a sep-
arate species. Schumann (1986) regards it as a
questionable synonym of stelviana (“alpina”). The
type locality is “circa Mohileviam ad Borysthe-
nem” [= near Mogilev by the river Dnepr, Bye-
lorussian S.8.R.}. As C. stelviana is not known to
occur there (Schumann, 1986), the name must
surely apply to another species. I have therefore
deleted it from the synonymy of stelviana. Acrone-
sia abina and A. anana are based on the absence or
presence of the prst ia. I have examined specimens
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Fig. 169. Calliphora stelviana (Brauer & Bergenstamm),
male. Scutellum. Scale = 1.0 mm.

Fig. 170. Calliphora stelviana (Brauer & Bergenstamm),
male. Left wing from above. Inset: costa from below
showing distribution of small hairs on its underside.
Scale = 1.0 mm.

Fig. 172. Calliphora stelviana (Brauer & Bergenstamm),
male. ST 1-5. Scale = 0.6 mm.

epandrium

Fig. 171. Calliphora stelviana (Brauer & Bergenstamm),
male. Abdomen, left lateral view. Arrow points to prox-
imal end of anal membrane.
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Fig. 173. Calliphora stelviana (Brauer & Bergenstamm), male. Epandrium, cerci, surstylus and bacilliform sclerite, left
lateral view. Scale = 0.5 mm.

Fig. 174. Calliphora stelviana (Brauer & Bergenstamm),

male. Epandrium, cerci and surstyli, posterior view.
Scale = 0.5 mm.

-

Fig. 175. Calliphora stelviana (Brauer & Bergenstamm),
male. Bacilliform processes. Scale = 0.4 mm.
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Fig. 177. Calliphora stelviana (Brauer & Bergenstamm), male. Aedeagus, dorsal view. Scale = 0.2 mm.

I

Fig. 178. Calliphora stelviana (Brauer & Bergenstamm),
male. Ejaculatory sclerite. Scale = 0.2 mm.

Fig. 180. Calliphora stelviana (Brauer & Bergenstamm),
female. T5 with marginal setae, dorsolateral view. Ovi-
positor protruding behind setae.

Fig. 179. Calliphora stelviana (Brauer & Bergenstamm),
male. Pre- and postgonites. Scale = 0.2 mm.
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Fig. 181. Calliphora stelviana (Brauer & Bergenstamm), Fig. 183. Calliphora stelviana (Brauer & Bergenstamm),
female. Spermathecae. Scale = 0.2 mm. G.pr. 265. female. Proximal segment of ovipositor (T6 and ST6),
left lateral view. G.pr. 265.

Fig. 182. Calliphora stelviana (Brauer & Bergenstamm), female. Ovipositor. Stipple indicates extent of microtrichiae.
Insets: shape of individual microtrichiae in areas indicated (enlarged). Scale = 1.0 mm. G.pr. 265.
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of both species in BMNH, and can find no differ-
ences in the genitalia from stelviana (note espe-
cially the shape and vestiture of the pregonite). I
have also seen a specimen from North America
which is asymmetric in the differentiation of the
prst ia. I agree with Shewell (in litt. November
6th, 1984) in synonymising abina with stelviana.

12. Calliphora subalpina (Ringdahl, 1931)
Figs 1-5, 136, 184-195.

Steringomyia subalpina Ringdahl, 1931: 172.
Calliphora franzi Zumpt, 1956a: 17. SYN.N.

dJ'Q. Easily recognised by the characters men-
tioned in the key, especially the combination of
white (occasionally faintly infuscated) lower ca-
lypter and presence of 2 inner ph setae. Para-
facialia usually with yellow dusting, sometimes
silvery. Occiput convex, with 3-4 rows of black
setulae, centrally with pale hairs. f, with an a
preapical seta in both sexes. 1 prst ia seta. 4 pairs
of marginal scutellars. t; with 1 pv.

d'. Frons 0.086-0.093 times head-width (n=5),
fronto-orbital plates touching. A lateroclinate se-
ta usually absent. t, with 1 ad and usually without v
seta (occasionally present even in Scandinavian
material). t; usually without av setae. Cerci slight-
ly shorter than the surstyli. Both covered with
short straight spines, absent along a stripe on the
outer surface of the surstylus. Bacilliform sclerites
separated for most of their length, close together

or fused ventrally. Acrophallus long, apparently
lacking a lateral duct. Ventral plates closed mid-
ventrally. Hypophallus with a conspicuous distal
projection supporting the subapically sigmoid and
apically dentate paraphallic tip. Epiphallus very
strong, joining the distal part of basiphallus. Pre-
gonite broad, apically blunt with about 9 setae.
Postgonite without basal seta.

Q. Frons 0.319-0.360 times head-width. Frontal
vitta more than 2 times as wide as fronto-orbital
plates. t, with 2-3 ad and a v seta. t; with 1 av seta.
Margin of T5 with setae, but not as strong as in
stelviana. T6 very large, one spiracle pair enclosed
within it, its posterior margin heavily setose. T7
microtrichiose in posterior two-thirds between the
rod-like main parts. T8 similarly microtrichiose in
posterior half. ST6 short and broad. ST7 narrow
subapically. ST8 complete, divided apically. Pleu-
ral membrane 8 devoid of microtrichiae. Sper-
mathecae oval. [2 ovipositor slides examined. ]

Length. 7-13 mm.

Distribution. Widely distributed in Fennoscan-
dia and Denmark from low altitude to the subal-
pine region (in South Norway to about 1000 m
a.s.l.), where it occurs together with Calliphora
stelviana. - Widespread in Palaearctic Region:
Austria, Bulgaria, Czechoslovakia, Germany,
Great Britain, Hungary, Poland, Romania, most
of U.S.S.R., Mongolia, Japan (Jacentkovsky,
1944b; Emden, 1954; Dear, 1981; Ozerov, 1986;
Schumann, 1986).

epandrium

cercus

Fig. 184. Calliphora subalpina (Ringdahl), male. Abdomen, left lateral view. Arrow points to proximal end of anal

membrane.
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Fig. 185. Calliphora subalpina (Ringdahl), male. ST 1-5. Fig. 187. Calliphora subalpina (Ringdahl), male. Epan-
Scale = 0.6 mm. drium, cerci and surstyli, posterior view. Scale = 0.5
mm.
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Fig. 186. Calliphora subalpina (Ringdahl), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view.
Scale = 0.5 mm.
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Fig. 188. Calliphora subalpina (Ringdahl), male. Bacilli-
form sclerites. Scale = 0.4 mm.

Fig. 189. Calliphora subalpina (Ringdahl), male. Aedeagus, left lateral view. Note that right paraphallic tip has slipped
out of its groove. Inset: tip of paraphallus (enlarged). Scale = 0.2 mm.

Fig. 190. Calliphora subalpina (Ringdahl), male. Aedeagus, dorsal view. Paraphallic tips partly displaced. Scale = 0.2
mm.

_— =

Fig. 191. Calliphora subalpira (Ringdahl), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.
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Fig. 193. Calliphora subalpina (Ringdahl), female. Dis-
tal part of TS5 with marginal setae.

Fig. 192. Calliphora subalpina (Ringdahl), male. Pre- 1
and postgonites. Scale = 0.2 mm.

Fig. 194. Calliphora subalpina (Ringdahl), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 267.

Fig. 195. Calliphora subalpina (Ringdahl), female. Ovi-
positor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (en-
larged). Scale = 1.0 mm. G.pr. 267.
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Biology. In Finland it avoids human settlements
(Nuorteva, 1963). Collected on the stinkhorn fun-
gus (Phallus impudicus Pers.) in Denmark (Niel-
sen, 1967, 1968). It has been reared from shrew
carcasses in Great Britain (Disney, 1973). In Fen-
noscandia and Denmark adults have been collect-
ed from June to October.

Note. Japanese &' examined (in KR,
BMNH) have avsetaont,,and 1 avsetaont,, and
this fits the description by Kano & Shinonaga
(1968). Note however that Kano, Okazaki, Ut-
sumi & Hagi (1959) do not mention these setae
and that Japanese material may be variable as
regards the chaetotaxy of the mid and hind legs. A
Japanese " in KR also has slightly separated fron-
to-orbital plates and both this ¢ and a @ from
Japan in KR lack an a preapical seta on the mid
femur. C. subalpina shares with stelviana the ap-
parent absence of a lateral duct on the acrophallus
and the absence of microtrichiae on pleural mem-
brane 8 in the ovipositor. The pregonite of subal-
pina is rather characteristic. A similarly shaped
pregonite occurs in alaskensis Shannon and echi-
nosa Grunin, and this may be a synapomorphy
defining a monophyletic group consisting of these
species. See also the notes on stelviana above.

Nomenclature. I have designated a " labelled
“Asljunga / 1.8 -31” in coll. Ringdahl (ZML) as
lectotype of subalpina, 7 39 (dated not later
than September 1931) from coll. Ringdahl and 1&
from coll. Zetterstedt (labelled “Sarcophaga /
vomitorina @ / Gus. Wb. n.sp [Gusum Wahl-
berg]”) as paralectotypes (Ringdahl’s 1931 paper
was printed on December 10, 1931). I have exam-
ined the holotype G of Calliphora franzi (in
BMNH) with accompanying slides of the genita-
lia. The frons has a lateroclinate setae, butin other
external features and terminalia it agrees exactly
with subalpina. Note that there is an error in
Zumpt’s (1956a: Taf. II, fig. 11) figure of the
aedagus of subalpina: the epiphallus is shown as
joining the basal part of the basiphallus, whereas
in fact it joins it distally (cf. Fig. 189). The figure of
franzi shows this feature correctly.

13. Calliphora uralensis Villeneuve, 1922
Figs 42, 137, 196-206.

Calliphora uralensis Villeneuve, 1922: 515.
Calliphora pseuderythrocephala Kramer, 1928:
63.

JQ. In spite of its wholly black basicosta this
species is surprisingly often confused with vicina
in collections, possibly because of its yellowish
gena and sometimes pale anterior spiracle (@). It
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is easily recognised by the characters given in the
key. Separable from loewi by the different pattern
of dusting on the presutural area, the colour and
dusting of the face and parafacialia (@), and the
width of the parafacialia and size of the first flagel-
lomere (Q). Separable from vomitoria by the col-
our of the postgenal and lower genal vestiture.
Occiput concave (especially in the '), with 2-3
rows of black setae behind postocular setae,
otherwise with pale hairs. Genae with black hairs,
also posteriorly. 2 inner and 1 outer ph seta. t; with
1 pv seta. f, without a preapical seta. t; with 2-4
short av setae.

. Frons 0.063-0.083 times head-width (n=5),
fronto-orbital plates touching or slightly separat-
ed. Cerci and surstyli very long and slender, pol-
ished black with rather sparse long setae, both
with a slight dilation apically. Cerci about as long
as surstyli, slender, bent upwards in profile. Sur-
stylus slightly curved downwards in profile,
straight (not bending towards mid-line) in dorsal
view. Bacilliform sclerites rather short, separated
throughout their whole length. Acrophallus nor-
mal, with a lateral duct. Ventral plates closed
mid-ventrally. Projection on distal part of hypo-
phallus rather weak. Paraphallus subapically with
a projection, apically dentate. Epiphallus joining
basal part of basiphallus. Pregonite acute. Post-
gonite slender, without apical dilation.

Q. Frons 0.353-0.388 times head-width (n=5).
Frontal vitta slightly more than 2 times width of
fronto-orbital plates. Discal ground-vestiture
erect on mid-dorsal parts of T3 and whole of T4.
T6 diamond-shaped, sclerotisation strengthened
in mid-line near posterior edge. T7 also with
strengthened sclerotisation posteriorly near mid-
line, microtrichiae absent. T8 without microtri-
chiae, often joined with ST§ through a band of
sclerotisation encircling the ovipositor at the base
of T8 and ST8. ST6 and ST7 broad. Pleural mem-
brane 8 with a small patch of microtrichiae dis-
tally. Spermathecae oval. |2 ovipositor slides ex-
amined. ]

Length. 8-13 mm.

Distribution. Widely distributed in Fennoscan-
dia. Absent from Denmark and south Sweden.
Common on sandy beaches on the coast of south-
western Norway. Very common in mountainous
districts where it ascends to the high alpine region.
In South Norway to 1841 m a.s.l. (ON, Lom:
Juvasshytta)., - Palaearctic: Faroes (Lyneborg,
1968), Iceland (Nielsen, Ringdahl & Tuxen,
1954), Great Britain (Emden, 1954; Dear, 1981),
Ireland (Irwin, 1976), North and Central Europe,
U.S.S.R. east to Amur Oblast, Mongolia, China



posterior part of anepimeron

anepisternum lower calypter

A,—— katatergite
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anterior part
of anepimeron

katepisternum meron

Fig. 196. Calliphora uralensis (Villeneuve). Thorax, left
lateral view of anepimeral area. Scale = 1.0 mm.

Fig. 197. Calliphora uralensis (Villeneuve), male.
ST2-5. Scale = 1.0 mm.

/

Fig. 198. Calliphora uralensis (Villeneuve), male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. Scale= 0.2 mm.
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Fig. 200. Calliphora uralensis (Villeneuve), male. Bacil-
[ liform sclerites and membrane between them. Scale =
0.2 mm.

— —

Fig. 199. Calliphora uralensis (Villeneuve), male. Epan-
drium, cerci and surstyli, posterior view. Scale = 0.2
mm.

Fig. 201. Calliphora uralensis (Villeneuve), male. Aedeagus, left lateral view. Inset: tip of paraphallus (enlarged). Scale
= 0.2 mm.
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Fig. 202. Calliphora uralensis (Villeneuve), male. Dis-
tiphallus, dorsal view. Scale = 0.2 mm.

—

Fig. 203. Calliphora uralensis (Villeneuve), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.

Fig. 204. Calliphora uralensis (Villeneuve), male. Pre-

Q Q Q { and postgonites. Scale = 0.2 mm.
|
\

Fig. 205. Calliphora uralensis (Villeneuve), female. “ \
Spermathecae. Scale = 0.2 mm. G.pr. 272. W
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Fig. 206. Calliphora uralensis (Villeneuve), female. Ovi-
positor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (en-
larged). Scale = 1.0 mm. G.pr. 271.
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(Ozerov, 1986; Schumann, 1986). Nearctic:
Greenland (north to 71°15°N) (material in USNM,
ZMC; also Henriksen, 1939).

Biology. Nuorteva (1977) gives a mean devel-
opment time of 37.1 and 39 days under field condi-
tions during July and August at 15°C at different
sites in southwestern Finland. In northern Finland
(both coniferous and subarctic zones) it is highly
synanthropic, but apparently not in the oak zone
in the southwest (Nuorteva, 1963). According to
Chernov (1965) it is maintained in the arctic zone
of the U.S.S.R. by purely synanthropic popula-
tions, In the mountainous zones of Norway, its
abundance may be maintained by slaughter refuse
(skulls, viscera) left behind in the field during the
reindeer hunting season in the autumn. In the
U.S.S.R. it is also closely associated with latrines
and faecal matter (Nuorteva, 1963; Chernov,
1965). In Fennoscandia adults have been collected
from May to October.

Note. Calliphora terraenovae Macquart, 1851,
which is widely distributed in the Nearctic from
Alaska to Newfoundland and south to California,
Colorado and northern Florida, and which also
occurs in the Far East of the U.S.S.R. (Grunin,
1970b; Ozerov, 1986), is very similar in external
appearance. However, it has dirty, dark brown-
ish-grey areas on the upper part of the parafacialia
that alternate with shining spots according to in-
cidence of light, an area which in uralensis is even-
ly coloured without changing hue, and darker fa-
cial membrane and antennae. In the J the surstyli
curve towards each other apically. The cerci are
almost straight in profile, and pointed apically.
The distal projection on the hypophallic lobe is
much more prominent than in uralensis. The @
has decumbent, not erect, discal ground-vestiture
on T3 and T4. C. terraenovae is listed from Green-
land by Hall (1965), but not by Hall (1948), Hen-
riksen (1939) or Danks (1981). Hall (1948) sus-
pected that Collin’s (1931) material of uralensis
from Greenland belonged to terraenovae, and this
may be his basis for recording terraenovae from
Greenland in the Nearctic catalogue. From Col-
lin’s description I find this highly unlikely. I have
seen uralensis but not terraenovae from Greenland
in ZMC and USNM. C. uralensis and terraenovae
may be sister-species, judging from their vicariant
distribution (overlap only in the easternmost Pa-
laearctic).

Nomenclature., Zumpt (1956a) and Schumann
(1986) also list turanica Rodendorf as a synonym.
This is an error: see above under vicina.
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14. Calliphora vomitoria (Linnaeus, 1758)
Figs 18, 19, 31, 138, 207-216.

Musca vomitoria Linnaeus, 1758: 595.

Musca carnaria Scopoli, 1763: 325. Junior primary
homonym of Musca carnaria Linnaeus, 1758:
596.

Musca carnaria caerulea De Geer, 1776: 57. Un-
available; published in synonymy with Musca
vomitoria Linnaeus, 1758, and never adopted.

Musca vomitoria minimus Harris, 1780. SYN.N.

Musca obscoena Eschscholz, 1823: 113.

Calliphora  brunibarbis  Robineau-Desvoidy,
1830: 434.

Calliphora fulvibarbis Robineau-Desvoidy, 1830:
434.

Calliphora affinis Macquart, 1835: 263.

Calliphora rubrifrons Townsend, 1908: 116.

Calliphora pseudovomitoria Baranov, 1943: 62.
SYN.N.

d'Q. Easily recognised in both sexes by the red-
dish colour of the postgenal and lower genal vesti-
ture. Occiput concave (especially in the '), at
most a single row of black setae behind postocular
setae, otherwise clothed with pale hairs which
become gradually reddish ventrally. 2 inner and 1
outer ph setae. Posterior thoracic spiracle large
and invading the meron to a greater extent than
any of the other Calliphora species treated here. t,
with 1 pv seta. f, without a preapical seta. t; with
2-4 short av setae.

. Frons 0.033-0.056 times head-width (n=5).
Fronto-orbital plates touching. Posterior half of
katepimeron (barette) a narrow stripe above the
spiracle. Cerci straight, long. Surstylus curved in
profile, bending slightly towards the mid-line ap-
ically in dorsal view. Bacilliform sclerites long,
widely separated throughout their whole length.
Acrophallus normal, with a lateral duct. Ventral
plates not fused mid-ventrally. Projection on dis-
tal part of hypophallus very strong. Epiphallus
joining basal part of basiphallus. Pregonite acute.

Q. Frons 0.332-0.363 times head-width (n=5).
Frontal vitta slightly more than 2 times width of
fronto-orbital plates. Ground-vestiture on
T4 erect. T6 diamond-shaped, sclerotisation
strengthened on mid-line, especially posteriorly.
This is also the case with T7. T8 with some micro-
trichiae near posterior edge. ST6 narrower than in
uralensis. ST7 broad. Pleural membrane 8 micro-
trichiose posteriorly. Spermathecae oval. [3 ovi-
positor slides examined. ]

Length. 9-14 mm.

Distribution. Very common all over Fenno-
scandia and Denmark, also above the tree-line.
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Fig. 207. Calliphora vomitoria (Linnaeus), male. ST 1-5.
Scale = 1.0 mm.

——

Fig. 208. Calliphora vomitoria (Linnaeus), male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. Scale= 0.2 mm.

|
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Fig. 210. Calliphora vomitoria (Linnaeus), male. Bacilli-
form sclerites and vestiture on membrane between
them. Scale = 0.2 mm.

Fig. 209. Calliphora vomitoria (Linnaeus), male. Epan-
drium, cerci and surstyli, posterior view. Scale = 0.2
mm.

Fig. 211. Calliphora vomitoria (Linnaeus), male. Aedeagus, left lateral view. Insets: tip of paraphallus (enlarged) and
apex of acrophallus with opening of sperm duct and opening of lateral ducts above it. Scale = 0.2 mm.
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Fig. 212. Calliphora vomitoria (Linnaeus), male. Dis-
tiphallus, dorsal view. Scale = 0.2 mm.

/
|

Fig. 214. Calliphora vomitoria (Linnaeus), male. Pre-
and postgonites. Scale = 0.2 mm.

Ascends to the high alpine zone. In South Norway
taken at 1841 m a.s.l. (ON, Lom. Juvasshytta). -
Widely distributed in Palaearctic and Nearctic Re-
gions (Schumann, 1986; Hall, 1965). Also Orien-
tal Region (Delfinado & Hardy, 1977).

Biology. Nuorteva (1977) gives a development
time of 38 days under field conditions during July
and August at 15°C in southwestern Finland. At-
tracted to the stinkhorn fungus (Phallus impud-
icus Pers.) in Denmark (Nielsen, 1963, 1967,
1968). Bred from cases of sheep-strike in Norway
(Brinkmann, 1976) and Denmark (Nielsen,
1984a, 1984b), probably as a secondary myiasis
agent. No synanthropic tendencies in most of Eu-
rope, or even Finland (Nuorteva, 1963). In Eng-
land it overwinters as a larva (Norris, 1965). In

Fig. 213. Calliphora vomitoria (Linnaeus), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.
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Fig. 215. Calliphora vomitoria (Linnaeus), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 277.

Fennoscandia and Denmark collected from May
to October.

Note. Recorded from Greenland by Hall (1948,
1965), Danks (1981) and Messersmith (1982), but
not by Henriksen (1939). No material of this spe-
cies from Greenland is present in ZMC or USNM.
Recorded from Iceland by Messersmith (1982),
but not by Nielsen, Ringdahl & Tuxen (1954).

Nomenclature. I interpret Musca vomitoria
minimus Harris, 1780 as a dwarf form of vomitoria
and have removed it from the synonymy of vicina
where it was placed by Pont (1976). I have exam-
ined the holotype & (in USNM) of Calliphora
peudovomitoria from Zagreb, Yugoslavia (cf. Sa-
brosky & Crosskey, 1970: 427). It has the genitalia
exposed.
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Fig. 216. Calliphora vomitoria (Linnaeus), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 1.0 mm. G.pr. 277.

Genus Cynomya
Robineau-Desvoidy, 1830

Cynomya Robineau-Desvoidy, 1830: 363.
Type-species: Musca mortuorum Linnaeus,
1761: 452, by designation of Macquart, 1834:
176.

Cynophaga Lioy, 1864: 890.

Type-species: Musca mortuorum Linnaeus,
1761: 452, by monotypy.

Carcinomyia Townsend, 1915a: 21.
Type-species: Cynomya hirta Hough, 1898b:
166, by original designation; = Musca mortuo-
rum Linnaeus, 1761.

Cynomyopsis Townsend, 1915b: 118.
Type-species: Cynomya cadaverina Robineau-
Desvoidy, 1830: 365, by original designation.
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Cynomyia, incorrect subsequent spelling.

A distinct genus of large species, with a shining
green abdomen, which is practically without or
with a very thin layer of dust, and bluish thorax
with at least three dark stripes. Occiput with pale
hairs except for 2-3 rows of black setae behind
postocular setae. Head profile as in Fig. 45. Basal
humeral setae on a weakly curved or straight line.
0+2 ia, 2+1-2 acr, 2-4+3 dc, 1+1 ph, (aberra-
tions frequent). Scutellum with 3 pairs of margin-
als. Upper and lower calypter white, rim of upper
dark. Basicosta black. Cell r,, s in wing open (Fig.
218). t, with 2 pv setae; f, with a preapical seta in
both sexes; t; with strong ad and d preapical setae,
pd preapical seta weak or absent. Preabdominal
sternites short and broad. A complete row of
strong marginal setae on T4. Marginal and discal



setae present on T3, the latter weak or absent in
the male, very strong in the female.

The male is strongly hirsute on abdominal ster-
nites and ventral surface of abdominal tergites and
on femora. TS much shorter than T4. Postab-
domen in male greatly enlarged. TST7+8 and
epandrium shining black. Cerci short. Surstyli in
the form of very long shining black curved rods.
Aedeagus with reduced paraphallus, long meso-
hypophallus and short tube-like sclerotisation en-
circling opening of ejaculatory duct. Hypophallus
without a projecting cornu like the one present in
Calliphora. Acrophallus without a lateral duct.
Ventral surface of acrophallus on each side with
broad bands of posteriorly-projecting denticles.
Postgonites without basal seta.

In the female, T5 with very strong discal seta,
extremely stout in mortuorum, less so in cadaveri-
na. T7 with rather long marginal setae. Pleural
membrane 7, cerci and epiproct without microtri-
chiae. Spermathecae very elongate.

Uterus of normal cylindrical type. Oviparous.
Larvae saprophagous, occasionally involved in
animal myiasis (Itdmies & Koskela, 1980).

Widely distributed in the Holarctic Region. 2
species, showing vicariant distribution. Enderlein
(1933) quotes some old references asserting that
C. cadaverina occurs on the Vaigach Peninsula
(Northern U.S.S.R.), but it is not listed by Grunin
(1970a). Both species of Cynomya are keyed out
below.

1 species in Fennoscandia and Denmark.

Key to Holarctic species of Cynomya

1  Facial membrane and antenna with bright
yellow ground-colour and golden dusting;
anterior part of first flagellomere darkened;
fronto-orbital plates and frontal vitta with
bright yellow ground-colour in anterior half,
black ground-colour in posterior half; para-
facialia bright yellow with golden dusting, no
shifting spots according to incidence of light;
gena with yellow ground-colour and golden
dusting except for posterior 1/4 which is black
with greyish dusting, the boundary very
sharp; usually 1 post acr; abdomen practically
without dusting; ': a weak lateroclinate seta
usually present; surstyli 3 times as long as
cerci (Fig. 221); aedeagus with hairs on ven-
tral membrane in front of basiphallus (Fig.
223); postgonite without a lateral wing-like
projection; @: TS in profile most often con-

cave, discal setae very strong; T5 much long-
er than T4.

15. mortuorum (Linnaeus)

—  Facial membrane dark, antennae brownish-
black except for junction between pedicel
and first flagellomere which is rather yellow;
fronto-orbital plates and frontal vitta with
dark ground-colour all the way to lunula;
gena with black ground-colour and greyish
dust, ground-colour somewhat lighter ante-
riorly, but no sharp boundary present; usu-
ally 2 post acr; abdomen with a very weak
layer of dust; 0': lateroclinate setae absent;
parafacialia in upper part with dark ground-
colour and dense silvery or golden dust, with
shifting spots according to direction of light;
silvery dusting also on fronto-orbital plates;
surstyli 5-6 times as long as the cerci; aedea-
gus without hairs on ventral membrane in
front of basiphallus; postgonite with lateral
wing-like projection (well illustrated by Gru-
nin, 1970b: fig. 40); Q: parafacialia dark with
dirty blackish-golden brown shifting spots in
upper part, similar shifting spots also on fron-
to-orbital plates; T5 in profile usually
straight, discal setae moderately strong; T5
as long as T4.

cadaverina Robineau-Desvoidy

15. Cynomya mortuorum (Linnaeus, 1761)
Figs 45, 217-228.

Musca mortuorum Linnaeus, 1761: 452.

Musca chrysocephala De Geer, 1776: 60. Unavail-
able; published in synonymy of Musca mortuo-
rum Linnaeus, 1761, and never adopted.

Cynomya hirta Hough, 1898b: 166. SYN.N.

Cynomya gregorpovolnyi Cepelik & Cepelik,
1978: 1. SYN.N. )

d'Q. Easily recognised by the characters given in
the key, especially by the bright yellow colour of
the anterior half of the head and the shining green
abdomen. Occasionally a second post acr is pre-
sent in front of the normal pair.

J". Frons 0.196-0.233 times head-width (n=5).
A weak lateroclinate seta present. Frontal vitta
1.5-2 times as wide as fronto-orbital plates, golden
dusted when seen from in front. Bacilliform scle-
rites long, fused for their whole length.

Q. Frons 0.364-0.371 times head-width (n=5).
Frontal vitta a little more than twice as wide as
each fronto-orbital plate. Disc of TS usually strik-
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Fig. 217. Cynomya mortuorum (Linnaeus). Posterior
spiracle.

Fig. 218. Cynomya mortuorum (Linnaeus), male. Left wing from above. Inset: costa from below showing ditribution of
small hairs on its underside. Scale = 1.0 mm.

Fig. 219. Cynomya mortuorum (Linnaeus), male. ST1-5. Scale = 0.8 mm.
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bacilliform sclerite

Fig. 220. Cynomya mortuorum (Linnaeus), male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. Scale = 0.8 mm.

Fig. 222. Cynomya mortuorum (Linnaeus), male. Bacil-
liform sclerites. Scale = 0.8 mm.

Fig. 221. Cynomya mortuorum (Linnaeus), male. Cerci
and surstyli, posterior view. Scale = 0.8 mm.

Fig. 223. Cynomya mortuorum (Linnaeus), male. Aedeagus, left lateral view. Scale = 0.2 mm.

Fig. 224. Cynomya mortuorum (Linnaeus), male. Distiphallus, dorsal view. Scale = 0.2 mm.
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Fig. 226. Cynomya mortuorum (Linnaeus), male. Post-
and pregonites. Scale = 0.2 mm.

Fig. 225. Cynomya mortuorum (Linnaeus), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.

Fig. 227. Cynomya mortuorum (Linnaeus), female.
Spermathecae. Scale = 0.2 mm. G.pr. 213.

Fig. 228. Cynomya mortuorum (Linnaeus), female. Ovi-
positor. Stipple indicates extent of microtrichiae. Insets:
shape of microtrichiae in areas indicated, pattern of
sclerotisation mid-dorsally on T7 and T8, sensillae on
cerci (all enlarged). Scale = 0.4 mm. G.pr. 213.
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ingly concave. T6 with a triangular area of weak
sclerotisation on mid-line anteriorly. T8 without
microtrichiae. ST6 very long, disc covered with
weak setae. ST7 broad. Spermathecae elongate.
[2 ovipositor slides examined.]

Length. 7-18 mm.

Distribution. Very common all over Fenno-
scandia and Denmark from the lowlands to the
high alpine zone (in Norway collected at 1658 m
a.s.1.). - All over the Palaearctic Region (Schu-
mann, 1986; Ozerov, 1986), also Iceland and Fa-
roes (Nielsen, Ringdahl & Tuxen, 1954; Lyne-
borg, 1968) and Jan Mayen (Ringdahl, 1933).
Nearctic: Greenland; Alaska. No C. mortuorum
has been found in the Nearctic Region between
Alaska and Greenland, where it is replaced by
cadaverina Robineau-Desvoidy, 1830. Its distri-
bution overlaps with C. cadaverina in Alaska and
the Far East of the U.S.S.R. (cf. Grunin, 1970b).
Hall (1965, but not 1948) and Danks (1981) state
that cadaverina occurs in Greenland, but this ap-
pears to be an error. Henriksen (1939) does not
list it from there. All material of Cynomya from
Greenland in ZMC and USNM is mortuorum
(K.R. det.). Shewell (in litt. November 6, 1984)
also says that he does not know cadaverina from
Greenland. The source for the reference in the
Nearctic Catalogue to its occurrence in Greenland
may be Hough (1898a), who said that he had 4
specimens from Greenland which he referred with
some doubt to “this species” [“americana” = ca-
daverinal, or Sailer & Lienk (1951) who list it from
West Greenland.

Biology. Immature stages have been described
by Erzinglioglu (1985). Collected on the stinkhorn
fungus (Phallus impudicus Pers.) in Denmark
(Nielsen, 1968). No synanthropic preferences
demonstrated in Finland (Nuorteva, 1963). Nuor-
teva (1977) gives a mean development time of 25.4
to 31.5 days under field conditions during July and
August at 15°C at different sites in southwestern
Finland. In subarctic Finland, according to experi-
ments performed by Nuorteva (1972), the average
duration of its development is between 46.7 and
72.3 days. It has a low grade of heliophily and is
apparently the commonest blowfly visiting bur-
rows of small mammals (Hackman, 1963; Nuorte-
va & Vesikari, 1966). It has been reported as
involved in cases of myiasis in the hare Lepus
timidus L. (Itimies & Koskela, 1980). I have
reared it from carcasses of Lemmus lemmus (Lin-
naeus) (SFI, Vik), Microtus oeconomus (Pallas)
(TEIL, Vinje) and Sorex araneus Linnaeus (TEI,
Vinje) from the mountains of southern Norway,
alone or together with Calliphora stelviana. In

Fennoscandia and Denmark adults have been col-
lected from April to October.

Nomenclature. I have examined the ¢ and @
syntypes of Cynomya hirta from St Paul Is, Alaska
(in FMC) and have labelled and here designate
the O as lectotype and the @ as paralectotype. A
third J (from St George Is) in FMC is not a
syntype. I find all three specimens conspecific
with mortuorum, although both sexes have small-
er eyes (' frons 0.240-0.260 times head-width,
n=2; Q@ frons 0.386 times head-width, n=1) and
the males have much longer and denser hairing on
the legs, on the thoracic pleura and dorsum, and
on the abdomen than does the material of mortuo-
rum from Europe available to me. The specimens
are also very large (T 17mm, @ 13mm). The
genitalia of the lectotype are exposed and indis-
tinguishable from those of European mortuorum.
Even the hairing on the ventral membrane just in
front of the basiphallus is present. I consider it to
be a northern form (small eyes, dense hairing) of
mortuorum, not deserving full specific status. |
have not been able to examine the holotype ' of
gregorpovolnyi, but it appears from the descrip-
tion to be based on an aberrant ' of mortuorum.

Genus Onesia Robineau-Desvoidy,
1830

Onesia Robineau-Desvoidy, 1830: 365.
Type-species: Onesia floralis Robineau-Des-
voidy, 1830: 366, by designation of Townsend,
1916b: 8.

Marsilia Robineau-Desvoidy: 1863: 535,

Nomen nudum. [No taxonomic characters.]

Thelesina Robineau-Desvoidy: 1863: 535.
Nomen nudum. [No taxonomic characters. |

Macrophallus Mueller, 1922: 62.

Type-species: Onesia austriaca Villeneuve,
1920: 204, by designation of Townsend, 1935:
170.

Macronesia Villeneuve, 1926: 130.

Type-species: Onesia hendeli Villeneuve, 1926:
130, by designation of Townsend, 1935: 170; =
Onesia kowarzi Villeneuve, 1920,

Onesioides Schumann, 1974a: 338.

Type-species: Melinda hokkaidensis Baranov,
1939: 112, by original designation.

Pellonesia Lu & Fan in Wang, Lu, Chen & Fan,
1981: 255, 258.

Type-species: Onesia pterygoides Lu & Fan in
Wang, Lu, Chen & Fan, 1981: 255, 258, by
monotypy.
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In Fennoscandia and Denmark, a distinct genus
with olive-greenish tessellated abdomen and
striped thorax, resembling Bellardia but having 3
post ia, a more protruding face and broader para-
facialia, and a first flagellomere which is about 3
times as long as pedicel. Head profile as in Fig. 44,
ground-colour black. Occiput weakly concave in
", with pale hairs except for 1-3 irregular rows of
small black setae behind postocular row. 2+3 acr,
343 dc, 2+1 ph. Scutellum with 3 pairs of margin-
al setae. Upper and lower calypters pale. Cell ry,s
in wing open (Fig. 230). t, with 1 pv seta. f, without
a preapical in both sexes. t, with strong ad, d and
pd preapicals. Posterior spiracle as in Fig. 229.
Frons in male without lateroclinate seta. Aedea-
gus with reduced paraphallus with an apex not
free from wall of distiphallus. (In the Eastern
Palaearctic subgenus Onesioides Schumann the
paraphalli are slender rods apparently free apical-
ly). Paraphalli never forming massive hooks as in
Bellardia. Mesohypophallus long. Ventral surface
of distiphallus covered with posteriorly-projecting
denticles. Acrophallus long, without lateral duct.
Ovipositor with shortened sclerites. All interseg-
mental and pleural membranes fully microtri-
chiose. T6 strongly invaded by microtrichiae. Epi-
proct and cerci microtrichiose, the latter with
some bare areas basally. ST8 apically bilobed in all
species, except floralis (Schumann, 1964). Uterus
short with large lateral incubatory pouches. All
species are viviparous and numerous first instar
larvae can be recovered from mature females.
Larvae are thought to be parasites or predators of
earthworms or snails (Schumann, 1964), but no
firm evidence appears to be available. Krivoshei-
na (1961) reports that “Onesia sepulcralis” devel-
ops within the bodies of earthworms, but this spe-
cies does not occur in the U.S.S.R. (Grunin,
1970a; Schumann, 1986) and Krivosheina’s record
probably refers to Onesia austriaca Villeneuve or
a species of Bellardia.

Widely distributed in the Palaearctic. 11 species
were listed by Schumann (1986). 1 species in Fen-
noscandia and Denmark.

Notes on synonymy. Schumann (1986) states
that Hendel (1901) designated Musca sepulcralis
Meigen as type-species of Onesia Robineau-Des-
voidy. However, this nominal species was not
among the sixteen originally included species, nei-
ther does Hendel cite any of the included species
as synonyms of sepulcralis (ICZN, Article 69, (a)
(v)), and the designation is therefore invalid under
the current Code.

16. Onesia floralis Robineau-Desvoidy, 1830
Figs 26, 44, 229-241,
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Musca sepulcralis Meigen, 1826: 71. Junior pri-
mary homonym of Musca sepulchralis Lin-
naeus, 1758: 596 (Syrphidae) (ICZN, Article 58
(6)).

Onesia floralis Robineau-Desvoidy, 1830: 366.

Onesia claripennis Robineau-Desvoidy, 1830:
367.

Onesia subapennina Rondani, 1862: 182.

Calliphora retrocurva Pandellé, 1896: 211.

d'Q. Recognisable from other European Onesia
by the lack of prst ia (occasionally a weak one
present), open cell ry, ; and a curved distal section
of vein M on wing, lack of a v seta on the t, in the
¢ and a large, complete and undivided ST8 in the
@ ovipositor. Parafacialia broad with greyish-yel-
low dusting, weakly shifting spots. No alphasetae
on anterior edge of abdominal sternites.

. Frons 0.099-0.127 times head-width (n=5).
Fronto-orbital plates separated by a frontal vitta
about as broad as anterior ocellus. 3-4 post ia. t,
with 1-2 av. Lobes of ST5 with concave median
edges. Bacilliform sclerites strong, short, curving
medially and separated. Cerci straight. Surstylus
strongly curved, concavity facing cerci. Pregonite
without apical setae, a bundle of 2-5 setae present
at the basal plate. Postgonite without basal seta.

Q. Frons 0.318-0.329 times head-width (n=5).
Frontal vitta with parallel edges. t, with v seta.
Intrapostocular cilia absent. T6 completely divid-
ed, in dried specimens the two parts standing al-
most vertically next to each other within the open-
ing formed by the posterior margin of T5, with the
rest of the ovipositor protruding between them.
T7 reduced, without setae. T8 larger, with a few
marginal setae. ST6 square. ST7 strongly reduced
but marginal setae strong. ST8 a large undivided
convex plate, distally rounded and covered with
setae. Spermathecae oval. [2 ovipositor slides ex-
amined.]

Length. 6-12 mm.

Distribution. Common in Denmark and South
Sweden. A few captures from @ in Norway. Ab-
sent from Finland. - Europe. Also Spain (Barcelo-
na, 19, in ZMC). Absent from British Isles and
U.S.S.R. (Pont, 1976; Schumann, 1986).

Biology. Immature stages described by Schu-
mann (1964). In Denmark the species has been
taken in copula on the following dates: May 25,
May 30, July 26, August 30. It has been reared
from a puparium found in soil in Denmark. In
Fennoscandia and Denmark adults have been
taken from May to October.

Nomenclature. Musca sepulcralis was described
from O'Q syntypes, both sexes being figured on
Meigen Plate 118, fig. 8 (Morge, 1976a). In Mei-



Fig. 229. Onesia floralis (Robineau-Desvoidy). Posteri-
or spiracle.

Fig. 230. Onesia floralis (Robineau-Desvoidy). Left wing from above. Inset: costa from below showing distribution of
small hairs on its underside. Scale = 1.0 mm.

. ‘ Fig. 232. Onesia floralis (Robineau-Desvoidy), male.
ﬁ Epandrium, cerci, surstylus and bacilliform sclerite, left

lateral view. Scale= 0.4 mm.

Fig. 231. Onesia floralis (Robineau-Desvoidy), male.
ST1-5. Scale = 0.8 mm.
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Fig. 234. Onesia floralis (Robineau-Desvoidy), male.
Bacilliform sclerites. Scale = 0.4 mm.

Fig. 233. Onesia floralis (Robineau-Desvoidy), male.
Epandrium, cerci and surstyli, posterior view. Scale =
0.4 mm.

Fig. 235. Onesia floralis (Robineau-Desvoidy), male. Aedeagus, left lateral view. Insets: diagrammatic cross-sections of
aedeagus at levels indicated by numbers.

Fig. 236. Onesia floralis (Robineau-Desvoidy), male. Distiphallus, dorsal view. Scale = 0.2 mm.
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Fig. 237. Onesia floralis (Robineau-Desvoidy), male.
Ejaculatory sclerite. Scale = 0.2 mm.

Fig. 238. Onesia floralis (Robineau-Desvoidy), male.
Pre- and postgonites. Scale = 0.2 mm.

Fig. 239. Onesia floralis (Robineau-Desvoidy), female.
Spermathecae. (Bilobed apex of one of the spermatheca
shown is an abnormality.) Scale = 0.2 mm. G.pr. 102.

Fig. 240. Onesia floralis (Robineau-Desvoidy), female. Ovipositor, dorsal sclerites. Stipple indicates extent of microtri-
chiae. Scale = 0.4 mm. G.pr. 101.
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Fig. 241. Onesia floralis (Robineau-Desvoidy), female. Ovipositor, ventral sclerites. Stipple indicates extent of microtri-
chiae. ST8 has ruptured distally. Inset: approximate shape of intact ST8. Scale = 0.4 mm. G.pr. 101.

gen’s collection in MINHN are 10729 and 1 empty
pin under Musca sepulcralis, all labelled “Meigen”
and “2143/40”, a @ also with a label reading “se-
pulcralis/Q” in Meigen’s hand. All are definitely
the present species. None of them appears to have
been seen by Schumann (1964). Onesia floralis
was described by Robineau-Desvoidy (1830) as
the first species under Onesia. No specimen is left
in Robineau-Desvoidy’s collection in MNHN
(Onesia, box 12). A neotype should be designat-
ed. Onesia claripennis was described from females
only, so the single male (= Bellardia pandia
(Walker)) in Robineau-Desvoidy’s collection
(Onesia, box 12, no. 533) cannot be a syntype. In
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the MNHN General collection under Onesia are 2
females, labelled “192” and “claripennis” respec-
tively in Macquart’s hand (cf. Séguy, 1928a: 134,
footnote). I do not believe that these are syntypes.
In Pandellé’s collection in MNHN (under no.
2669) are 303 Q under Calliphora retrocurva all of
which are the present species (labelled as sepul-
cralis by Schumann). All the males have the gen-
italia visible. I have selected and here designate a
male in good condition labelled “G" / 2072” in
Pandellé’s hand, as lectotype, and the other speci-
mens as paralectotypes. Schumann (1986) lists
Melinda albiceps Robineau-Desvoidy, 1830: 440
as a synonym. No specimen of this species is pre-



sent in the Robineau-Desvoidy collection in Paris.
However, in Box 12, under Onesia no. 531, are
two specimens above a label reading “Ones. albi-
ceps R.D. / Sp. inedita” in Robineau-Desvoidy’s
hand, an unpublished manuscript name. One of
them has been identified as Onesia sepulcralis by
Schumann, and the synonymy published by Schu-
mann may be based on this specimen. I therefore
believe that a confusion of names has occurred
and have removed Melinda albiceps from the syn-
onymy of floralis.

Subfamily Chrysomyinae

The subfamily Chrysomyinae in the sense adopted
here is probably a monophyletic group justified by
the following ground-plan apomorphies:

(1) Coxopleural streak absent.

(2) Numerous fine setae in a row along antero-
ventral edge of posterior (metathoracic) spi-
racle.

(3) Hind coxa with hairs on posterior surface.

(4) Stem-vein with row of setae on dorsal side of
wing.

(5) Subcostal sclerite with black setulae.

(6) Postgonite with a more or less distinct pro-
cess bearing the basal seta.

(7) Anterior half of ST8 in ovipositor unsclero-
tised or very weakly sclerotised.

(8) Third instar larva with incomplete peritreme
medially, ecdysial scar tending to become
indistinct or absent (Fig. 39).

The following genera probably belong to this sub-
family: Chloroprocta Wulp, Chrysomya Robi-
neau-Desvoidy, Chrysopyrellia Séguy, Cochlio-
myia Townsend, Compsomyiops Townsend, He-
milucilia Brauer, Paralucilia Brauer & Bergen-
stamm, Phormia Robineau-Desvoidy, Phormiata
Grunin, Protocalliphora Hough, Protophormia
Townsend and Trypocalliphora Peus.

Hall (1948) divided this assemblage into two
tribes, Phormiini and Chrysomyini, on the basis of
body colour, alleged presence (Chrysomyini) or
absence (Phormiini) of hairs on the posterior sur-
face of the hind coxa, and presence (Phormiini) or
absence (Chrysomyini) of a well-defined “button”
(ecdysial scar) in the posterior spiracle of the third
instar larva, the phormiines being a northern
group, the chrysomyines mainly a tropical and
subtropical one. Schumann (1986) gave Hall’s
tribes separate subfamily rank. However, as mos!

phormiine genera except Protocalliphora and Try-
pocalliphora most often have the hind coxa hairy
behind to about the same extent as the South
American chrysomyine genus Chloroprocta
Waulp, and as the presence of a distinct button in
the posterior spiracle is most likely to be plesio-
morphous at this level and therefore cannot be
used to define a monophyletic group, I do not
accept Hall’s classification. Zumpt (1956a) based
the Phormiini on the shape of the lower calypter,
which is narrow with an inner edge diverging
backwards from the longitudinal axis of the fly.
This system works for the Old World (the genus
Chrysomya Robineau-Desvoidy has broad lower
calypter) but breaks down when the Neotropical
fauna is considered (Dear, 1985). Dear (1985)
retained Hall’s tribes using various features of the
head to distinguish them, even though he found
Phormia regina Robineau-Desvoidy a really
“non-conformist Phormiine” and difficult to sep-
arate from less typical New World chrysomyines.
Rognes (1985a) suggested that Phormia Robi-
neau-Desvoidy might be more closely related to
some of the “chrysomyines” than to any of its
tribal fellows on the basis of the structure of the
aedeagus. Pending a phylogenetic analysis of the
genera making up this group, I prefer to abandon
this two-tribe (or two-subfamily) division and to
deal with a single subfamily Chrysomyinae (s.
lat.). This avoids the nomenclatural problems in-
volved in removing Phormia from the tribe named
after it. It seems possible to establish homogenous
subgroups on the basis of the structure of the
aedeagus, but these are best given informal spe-
cies-group names. Boyes & Shewell (1975) and
Shewell (1987) use the name Chrysomyinae in an
even wider sense, i.e. for all calliphorid genera
with stem-vein hairy above (except Pollenia atra-
mentaria (Meigen)) and give separate tribal rank
to the chrysomyines, phormiines (part of the Neo-
tropical toxotarsines is included here}), sarconesi-
ines (the remainder of the Toxotarsinae) and the
rhiniines (= Rhiniinae in the present work). This
system is not adopted here.

In Fennoscandia and Denmark large to medium
sized flies with black ground-colour and metallic
blackish blue-green, blue, green, olive-green or
bronze sheen. Head profiles as in Figs. 242-246.
Eyes bare. Male frons narrow, without proclinate
orbital setae. Female frons usually with 2-4 procli-
nate orbitals. Arista long plumose to short pu-
bescent in alpine forms, hairs always present on
underside (Fig. 242-246). Facial carina weakly de-
veloped. Parafacialia hairy, without strong setae.
Mesonotum often conspicuously flattened dorsal-
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Fig. 242. Phormia regina (Meigen), head profile, male.

Fig. 244. Protophormia atriceps (Zetterstedt), head pro-
file, male.

Fig. 246. Trypocalliphora braueri (Hendel), head pro-
file, male.

ly between suture and scutellum. Proepisternal
depression, prosternum, metasternal area and
usually also postalar wall hairy. Hindmost prst
acr, if present, close to suture. 2-8 4. Outer ph
slightly outside or in line with prs seta. 2+1 kepst
setae. Lower half of anterior part of anepimeron
bare, at most a few hairs just in front of border
between anterior and posterior parts. Greater am-
pulla only pubescent (the Old World genus Chry-
somya has the greater ampulla and the entire ante-
rior half of the anepimeron covered with conspic-
uous erect black or pale hairs). Katatergite pu-
bescent. Anatergite with short hairs below lower
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Fig. 243. Protocalliphora chrysorrhoea (Meigen), head
profile, male.

Fig. 245. Protophormia terraenovae (Robineau-Desvoi-
dy), head profile, male.

calypter. Coxopleural streak absent. Posterior
spiracle rather small with subequal lappets, a row
of short setae present along lower margin (Figs.
247,259-263, 312-313, 339) (these are also present
in Neotropical, Afrotropical and Oriental forms
which have very large posterior spiracles). Area
above hind coxa (metakatepisternum) bare.
Stem-vein hairy on dorsal surface of wing (Figs. 8,
248, 281, 317). Costa hairy below to junction with
Sc, bare beyond this point (Figs. 8, 248, 281, 317).
Subcostal sclerite setulose. Ry, s hairy halfway to
r-m. Cell r,, s opens well in front of apex of wing.
Lower calypter bare above, narrow, inner edge
diverging backwards from longitudinal axis of fly.
Upper calypter bare or hairy on upper side. Mid
tibia with v seta. t; with strong ad and d preapical,
pd preapical much weaker. Hind coxa with bundle
of small hairs laterally on posterior surface, or
bare (Protocalliphora, Trypocalliphora). Lateral
margins of ST2 overlapping ventral margins of T2.
Basal part of ST5 rather large compared with
lobes, dusted and covered with small hairs. Ae-
deagus variable. Paraphallus long or short, its dis-
tal parts always situated medial to hypophallic
lobes. Mesohypophallus present or absent. Hy-
pophallus variable. Acrophallus armed with small



denticles, without lateral duct (I have neither
been able to find one in Protophormia terraeno-
vae, as Lewis & Pollock, 1975, did). Distalmost
seta on pregonite subapical in position, not apical.
Marginal setae of T7 rather long. ST8 of ovipos-
itor apically entire and rounded, basal half un-
sclerotised or very weakly sclerotised. Epiproct
and cerci of ovipositor shining black without mi-
crotrichiae. Oviparous.

Widespread, with representatives in all faunal
regions. Four genera (all “phormiines”) in Fen-
noscandia and Denmark.

Key to genera of Chrysomyinae

1 Both calypters dark brown; upper calypter
with black hairs on upper surface (viewed
when wings are in resting position) (Fig.
316); hind coxa with a few hairs laterally on
posterior surface; prst acr absent; 2 post ia;
very dark bluish-green metallic body without
dusting

Protophormia Townsend (p. 128)

- Both calypters white or yellow, at most
weakly infuscated; upper calypter bare or
with white hairs laterally on upper surface
(not to be confused with hairs along margin);
prst acr conspicuous; body blue or green me-
tallic with conspicuous dusting, at least on
anterior slope of mesonotum

2

2(1) Upper calypter with white hairs on lateral
half of upper surface; prst acr hardly twice as
long as ground-vestiture (thorax examined in
profile); 1+2 ia; postalar wall with numerous
long black hairs; basicosta and anterior tho-
racic spiracle yellow; hind coxa with a few
hairs or bare on posterior surface

Phormia Robineau-Desvoidy (p. 105)

- Upper calypter bare on upper surface; prst
acr longer, about 4 times as long as ground-
vestiture (thorax examined in profile); 1+3
ia; hind coxa always bare behind

3

3(2) Basicosta, both thoracic spiracles and both
calypters bright yellow; postalar wall practi-
cally bare (a few short inconspicuous hairs
sometimes present); J': fronto-orbital plates

contiguous, frons 2 times as wide as anterior
ocellus (Fig. 338); Q: frons strikingly narrow;
lateroclinate seta absent (Fig. 338).

Trypocalliphora Hendel (p. 137)

—  Basicosta and both thoracic spiracles brown,
dark brown or blackish; both calypters white
or lower one sometimes infuscated brown
(azurea CI'); postalar wall with or without
long hairs; f': fronto-orbital plates never
contiguous, frontal vitta broader than each
fronto-orbital plate; Q: lateroclinate seta
present

Protocalliphora Hough (p. 106)

Genus Phormia
Robineau-Desvoidy, 1830

Phormia Robineau-Desvoidy, 1830: 465.
Type-species: Musca regina Meigen, 1826: 58,
by designation of Robineau-Desvoidy, 1849: v.

Euphormia Townsend, 1919: 542.

Type-species: Musca regina Meigen, 1826: 58,
by original designation.

A monotypic genus easily recognised by the char-
acters given in the key. Similar in general appear-
ance to the genus Trypocalliphora but separable in
both sexes by the long hairs on the postalar wall,
mostly white not orange-yellow calypters, and
presence of white hairs on outer part of upper
surface of the upper calypter. Green metallic.
Mesonotum with little dust except on anterior
slope and not flattened between suture and scutel-
lum. Chaetotaxy variable and difficult to describe
as setae are often weakly differentiated from
ground-vestiture. 4+2-3 acr. 3-6+5-6 dc. 3-4 ph.
4-7Th. 1+2-3ia. 2+1npl. t; with 1 py seta. 3-4 pairs
of marginal, 2-3 pairs of discal scutellar setae.
Oviparous.

Phormia shares 3 synapomorphies with the ge-
nus Chrysomya (cf. Rognes, 1985a):

(1) white hairs laterally on upper surface of up-
per calypter,

(2) ventral surface of distiphallus with a dense
covering of hairs proximal to hypohallic
lobes,

(3) hypophallic lobes circular.

It may therefore be more closely related to this
genus than to any other chrysomyine.
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17. Phormia regina (Meigen, 1826)
Figs 242, 247-258.

Musca regina Meigen, 1826: 58.

Musca thalassina Meigen, 1826: 54.

Musca accincta Wiedemann, 1830: 407.

Phormia philadelphica Robineau-Desvoidy, 1830:
466.

Phormia cuprea Robineau-Desvoidy, 1830: 467.

Phormia fulvifacies Robineau-Desvoidy, 1830:
467.

Phormia vittata Robineau-Desvoidy, 1830: 467.

Phormia squalens Robineau-Desvoidy, 1830: 468.

Phormia mollis Walker, 1849: 892.

Musca proxima Walker, 1853: 241.

Somomyia lucens Rondani, 1862: 189.

Lucilia rufipalpis Jaennicke, 1867: 340.

Lucilia stigmaticalis Thomson, 1869: 544.

Lucilia nigrina Bigot, 1877: 247.

Somomyia rufigena Bigot, 1888a: 598; 1888b:
clxxxi

Somomyia rupicola Bigot, 1888a: 603; 1888b:
clxxx.

Phormia aurisquama Villeneuve, 1928: 151.

Q. Parafacialia densely silvery dusted. Palpi
yellow. Antennae brownish, yellow at tip of ped-
icel and at base and along hind edge of first flagel-
lomere. Facial membrane dark. Occiput concave
with 0-2 rows of black hairs behind postocular row
of setae, otherwise with pale hairs. Gena with
black hairs. Genal dilation black with a very thin
layer of white dust. Hind coxa without (70%) or
with (30% ) small hairs posteriorly. Ground-vesti-
ture decumbent on T1+2-T4, erect on T5.

. Frons very narrow, 0.030-0.039 times head-
width (n=4). Fronto-orbital plates contiguous,
shining black in posterior half. f, without a preap-
ical seta. t, with 1 ad seta. Cerci short. Surstyli
short and triangular in profile. Aedeagus without
mesohypophallus. Paraphallus almost straight,
proceeding apically medial to the hypophallus.
Hypophallus circular, with small denticles along
lower and hind edge. A fold in the proximal part
of the hypophallus where it joins the main stem of
the distiphallus mimics a “lobe hypophallique mé-
dian” when the aedeagus is seen in exact profile
(cf. Rognes, 1988). Acrophallus long with a few
inconspicuous denticles, widened in middle in
dorsal view. Ventral plates not joining each other
ventrally. Proximal part of distiphallus covered
ventrally with hair-like denticles. Pregonite blunt,
with a few setae along posterior edge. Postgonite
with basal process bearing the basal seta.

Q. Frons 0.283-0.316 times head-width (n=3).
Fronto-orbital plates shining black in posterior
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half. f, with a preapical seta. t, with 3-4 ad setae.
Ovipositor with rather large spiracles in T6. T7
and T8 halves broad. ST6 and ST7 broad. Narrow
anterior zone of pleural membrane 7 devoid of
microtrichiae. Microtrichiae on intersegmental
membrane 7-8 and on posterior half of pleural
membrane 8 very short, peg-like. Spermathecae
elongate. [1 ovipositor slide examined.]

Length. 6-10 mm.

Distribution. In Fennoscandia and Denmark
known only from a single @ captured by Ringdahl
in Hilsingborg (Sk.) August 12, 1945. - Widely
distributed in the Nearctic and Palacarctic Re-
gions. Also Hawaii.

Biology. Immature stages described by Hall
(1948). Phormia regina has not been reported as a
myiasis-producer in the Old World (Zumpt,
1965), but commonly so in the Nearctic (Hall,
1948). A case of human myiasis has been reported
by Hall, Anderson & Clark (1986).

Nomenclature, Musca regina was described
from a syntypic series, “... im Jahr 1814 hier [=
West Germany, probably Stolberg]... sehr gemein
...”. Specimens were not sexed, but Meigen Plate
120, fig. 12 (Morge, 1976a) shows both sexes. It
was assigned to Lucilia by Meigen (1838: 292). In
Meigen’s collection in MNHN is a male labelled
(1) “Meigen” and “2112/40”; (2) “Lucilia/ regina /
" [Meigen’s hand]” with the left front and mid
legs lost but otherwise in good condition. I have
labelled and here designate this specimen as lecto-
type of Musca regina Meigen. Musca thalassina
was decribed from a holotype @, locality unstated
[West Germany, probably Stolberg] with
«...Taster schwarz...”, figured on Meigen Plate
120, fig. 6 (Morge, 1976a). It was assigned to
Lucilia by Meigen (1838: 292). In Meigen’s collec-
tion in MNHN is a female in moderate condition,
which has the yellow palps hidden. The dark
mouthparts are slightly projecting and may have
been mistaken for palps. It is labelled (1) “Mei-
gen” and “2109/407; (2) “Lucilia / thalassina / @
[Meigen’s hand]”. T have given it a holotype label.
Séguy (1928a: 169) first established the synonymy
of regina and thalassina (confirmed by Aubertin,
1933). I consider him the first reviser in selecting
regina as the valid name for this species.

Genus Protocalliphora Hough, 1899

Protocalliphora Hough, 1899b: 66.
Type-species: Musca azurea Fallén, 1817: 245,
by original designation.
[Suppression of Hennig’s (1939) designation of



Fig. 248. Phormia regina (Meigen). Left wing from above. Inset: costa from below showing distribution of small hairs on
its underside. Scale = 1.0 mm.

Scale = 0.2 mm.

//

AN
Fig. 250. Phormia regina (Meigen), male. Epandrium,
cerci, surstylus and bacilliform sclerite, left lateral view.

Fig. 249. Phormia regina (Meigen), male. ST1-5. Scale
= (0.8 mm.
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Fig. 251. Phormia regina (Meigen), male. Epandrium,
cerci and surstyli, posterior view. Scale = 0.2 mm.

Fig. 254. Phormia regina (Meigen), male. Aedeagus, ventral view. Scale= 0.2 mm.

e

Fig. 255. Phormia regina (Meigen), male. Ejaculatory
sclerite. Scale =0.2 mm.
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Fig. 256. Phormia regina (Meigen), male. Post- and Fig. 257. Phormia regina (Meigen), female. Spermathe-
pregonites. Scale =0.2 mm. cae. Scale = 0.2 mm. G.pr. 178.

Fig. 258. Phormia regina (Meigen), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.4 mm. G.pr. 178.
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an original Fallén " specimen of Protophormia
terraenovae as lectotype of Musca azurea is
necessary to preserve the name azurea in the
current sense. An application to the Commis-
sion has been prepared by Sabrosky (1989) to
this effect. A possible Fallén syntype conform-
ing to azurea in the present sense (see below) is
available in ZML, and has been designated as
lectotype by Sabrosky (1956).]

Avihospita Hendel, 1901: 29,
Type-species: Musca azurea Fallén, 1817: 245,
by original designation.

Apaulina Hall, 1948: 179.
Type-species: Protocalliphora avium Shannon
& Dobroscky, 1924: 250, by original designa-
tion.

Orneocalliphora Peus, 1960: 198.
Type-species: Musca chrysorrhoea Meigen,
1826: 60, by original designation.

A Holarctic genus of large, blue or green metallic
flies whose larvae live obligatorily as external
blood-sucking parasites on nestling birds. The ge-
nus is easily recognised by the characters given in
the key. The taxonomy at the species level, how-
ever, especially of the females, is very difficult.
Head black except sometimes for vibrissal cor-
ner and tip of pedicel and base of first flagello-
mere. Frontal vitta always broader than each fron-
to-orbital plate. Latter always with a lateroclinate
seta in the female. First flagellomere short, 1-2
times as long as pedicel. Arista with long hairs.
Parafacialia densely dusted with characteristic
colour, often with numerous transverse wave-like
ridges (rugae) and irregular grooves of varying
depth. These rugae continue to a varying extent
onto the genal groove below the eye. Facial carina
present, not high but sharp in upper part. Lunula
with a more or less transverse ridge which meets
the upper end of the facial carina in a “T”, or ridge
not transverse but dipping ventrally at mid-line to
join the facial carina in a “Y”. Vertex in female
with the area between the posteromedian corner
of eye, outer vertical, inner vertical and latero-
clinate seta sometimes polished black, without
dusting. Variable number (1-4) of but most often 2
proclinate orbitals in female. Occiput with pale
hairs except for about 3 irregular rows of black
setae behind the postocular row. Gena with black
hairs. Genal dilation shining, very thinly dusted.
Palpi yellow, often more or less infuscated. Meso-
notum dusted with conspicuous stripes. Conspic-
uous flattening present between suture and scutel-
lum. Chaetotaxy difficult to describe and often
very variable. 3-4+3-6 ac, 3-44+3-4 dc, 3-5 ph,
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outer ph in line with prs or slightly outside, 4-6 A,
1+3ia, 3-6 pairs of marginal and 1-3 discal pairs of
scutellar setae. 2 npl. Postalar wall with varying
vestiture, from almost bare to covered with nu-
merous black setae. Both spiracles brown, lappets
of posterior spiracle as in Figs. 259-263. t, with 2
pv setae. f, with weak a preapical in males, stron-
ger in females. t, with v seta and several ad setae.
ty with 3-4 av setae. Hind coxa always bare behind.
Wing-veins dark. Basicosta of varying colour. Ab-
domen shining, weakly dusted. Ground-vestiture
on the dorsal surface of the tergites decumbent on
all segments except on TS where it is erect. Aedea-
gus very uniform in structure. Long torpedo-
shaped mesohypophallus present in a ventral
groove. Hypophallus pointing ventrally, short and
strong, without spinules apically. Paraphallus
strong, apex often weakly serrate, in lateral view
hidden behind hypophallus. Two apical clusters of
spinules on acrophallus. Apical opening of ejac-
ulatory duct narrow. Pregonite small and trian-
gular with about 3 setae. Postgonite with a basal
seta on a weak projection. Ovipositor with small
spiracles in T6. Sclerites long and narrow. Broad
anterior zone of pleural membrane 7 devoid of
microtrichiae. Microtrichiae on intersegmental
membrane 7-8 and on posterior part of pleural
membrane 8 long and similar to those elsewhere
on the ovipositor. Spermathecae oval, one slightly
longer than the other two.

Third instar larva with a crown of setae on the
cephalic segment forming a kind of sucker with
which it anchors itself to the host during feeding.

All species are obligatory external blood-suck-
ers in the larval stages, feeding intermittently on
nestling birds. In the Palaearctic up to 155 and
250, in the Nearctic up to 970, larvae have been
reported from a single nest (Lindner, 1957; Sa-
brosky & Bennett, 1958) with a mean number of
47 (Lindner, 1957; Gregor & Povolny, 1959).

For a discussion of the relationship of Protocal-
liphora to Trypocalliphora, see below under the
latter genus.

Hall (1965) catalogued 9 species from the
Nearctic. A revision of the Nearctic species has
been completed by Sabrosky, Bennett & Whit-
wort (1989). They recognise 26 species, of which 2
are Holarctic. Like Sabrosky (1967) they treat
Trypocalliphora (with braueri) as a subgenus of
Protocalliphora. Grunin (1971) thought that
about 50 species were present in the Palaearctic,
many still undescribed. Schumann (1986) cata-
logued 14 Palaearctic species. 5 species are known
in Fennoscandia and Denmark.

The key below allows identification of speci-




Fig. 259. Protocalliphora azurea (Fallén), posterior spi-
racles.

Fig. 261. Protocalliphora nuortevai (Grunin), posterior
spiracles.

Fig. 263. Protocalliphora peusi (Gregor & Povolny),
posterior spiracles.

mens on external characters, and appears to work
in 90% of cases. A few specimens are notoriously
difficult in that they present surprising combina-
tions of external characters. Examination of the
genitalia of both sexes is essential for a reliable
identification. Only 2 females of proxima have
been available so its inclusion in the key is rather
tentative.

Fig. 260. Protocalliphora chrysorrhoea (Meigen), poste-
rior spiracles.

Fig. 262. Protocalliphora proxima (Grunin), posterior
spiracles.

Key to species of Protocalliphora

Males

Parafacialia and usually fronto-orbital plates
dusted light brown to dark brown; frons
broad, almost 2 times as wide as distance
between posterior ocelli inclusive; parafacia-
lia densely rugose, rugae also present ante-
riorly in genal groove; vibrissal angle red-
dish; both calypters, including margin,
white; cerci and surstyli as in Figs. 273, 274.

19. chrysorrhoea (Meigen)

Parafacialia dusted white, grey or dirty grey
2

2(1) Calypters, especially margin of lower one,

infuscated; frons narrow, 1-1.5 times as wide
as distance between posterior ocelli inclu-
sive; usually no rugae in genal groove; lunula
with a transverse rib, joining facial carinain a
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“T” shaped structure; cerci and surstyli as in
Figs. 265, 266.

18. azurea (Fallén)

Calypters, including margins, rather pure
white

3

3(2) Frons broad, 2 times as wide as distance be-

tween posterior ocelli inclusive; lunula with-
out a transverse rib, junction with facial cari-
na shaped as a “Y”; parafacialia distinctly
rugose, rugae also present anteriorly in genal
groove; vibrissal angle black; basicosta al-
most black; cerci and surstyli as in Figs. 301,
302.

21. peusi Gregor & Povolny

Frons narrower, 1-1.5 times as wide as dis-
tance between posterior ocelli inclusive; lu-
nula with a transverse rib, junction with fa-
cial carina shaped as a “T”; parafacialia with
few and inconspicuous rugae, usually no ru-
gae in genal groove; vibrissal angle usually
reddish; basicosta most often brown

4

4(3) Dusted band on fronto-orbital plates strik-

ingly broad at middle (i.e. at "centre’ of con-
centric circles through eye facets), as broad
as or broader than anterior ocellus; para-
facialia dusted densely, intensely white, and
sparsely haired; cerci and surstyli as in Figs.
283, 284.

20. nuortevai Grunin

Dusted band on fronto-orbital plates narrow
as usual at middle (i.e. at "centre’ of concen-
tric circles through eye facets), narrower
than anterior ocellus; parafacialia more grey-
ish-white dusted, sometimes with a very
slight golden sheen, and more conspicuously
haired; cerci and surstyli as in Figs. 292, 293.

22. proxima Grunin

Females

1

112

Parafacialia and fronto-orbital plates dusted
light brown to dark brown; thorax and ab-
domen blue or greenish-blue metallic; calyp-
ters white

Parafacialia and fronto-orbital plates dusted
white, usually no rugae in genal groove; lu-
nula with a transverse rib, junction with fa-
cial carina “T” shaped; basicosta yellowish-
brown to brown

4

2(1) Area on vertex between posteromedian cor-

ner of eye, lateroclinate seta and outer and
inner vertical setae evenly dusted; parafacia-
lia densely rugose, about 10 rugae present;
rugae also present anteriorly in genal groove;
vibrissal corner reddish; lunula usually with a
transverse rib, junction with facial carina
most often “T” shaped; basicosta dark
brown; t, with 4-5 ad setae; size large

19. chrysorrhoea (Meigen)

Area on vertex between posteromedian cor-
ner of eye, lateroclinate seta and outer and
inner vertical setae polished black, some-
times irregularly and thinly dusted with dark
colour shining through

3

3(2) Lunula without a transverse rib, junction

with facial carina “Y” shaped; vibrissal angle
black; parafacialia and fronto-orbital plates
greyish-brown; rugae present anteriorly in
genal groove; basicosta almost black; thorax
and abdomen blue; t, with 5-6 ad setae; size
large

21. peusi Gregor & Povolny

Lunula usually with a transverse rib, junction
with facial carina “T” shaped; vibrissal angle
reddish; parafacialia golden glistening
brown, fronto-orbital plates matt brown;
usually a very pronounced ruga in upper part
of parafacialia, in some lights appearing as a
dark transverse band; no rugae in genal
groove; basicosta brown; thorax and abdo-
men often with a conspicuous greenish tinge;
t, with 3-4 ad setae; size small

20. nuortevai Grunin

4(1) Abdomen and thorax usually green; calyp-

ters sometimes infuscated

18. azurea (Fallén)
Abdomen and thorax blue; calypters pure
white

22. proxima Grunin



18. Protocalliphora azurea (Fallén, 1817)
Figs 259, 264-271.

Musca azurea Fallén, 1817: 245.

Phormia caerulea Robineau-Desvoidy, 1830; 466.

Musca violacea Meigen, 1838: 301. Junior primary
homonym of Musca violacea Scopoli, 1763: 340
(Stratiomyidae) and Musca violacea Fabricius,
1805: 288 (Calliphoridae, not Palaearctic, cf.
Michelsen, 1979; Dear, 1985). SYN.N.

Lucilia dispar Dufour, 1845: 205,

Protocalliphora surcoufi Séguy, 1928a: 166.
SYN.N.

&'Q. Usually sexually dimorphic body-colour,
males blue and females green.

. Frons narrow, 0.067-0.080 times head-width
(n=5). Cerci in profile almost straight and rather
short and broad. Ventral plates of distiphallus not
extensively sclerotised.

Q. Frons narrow, 0.234-0.247 times head-width
(n=5). Area on vertex between posteromedian
corner of eye, lateroclinate seta, and outer and
inner vertical setae dusted. T6 almost always
weakly sclerotised mid-dorsally, thus appearing
subdivided. Pleural membrane 7 microtrichiose
for posterior two-thirds. T7 relatively short, T7
halves well sclerotised to hind margin. T8 sclero-
tised to margin, marginal setae usually present
along whole hind margin of each T8 half. [4 ovi-
positor slide-mounts examined.

Length. 7-12 mm.

Distribution. The most common Protocalli-
phora species and widely distributed in Fenno-
scandia and Denmark. Ascends to subalpine re-
gion. North to NSY and Ly.Lpm. - Palaearctic
Region east to Japan (Kano & Shinonaga, 1968,
Ozerov, 1986; Schumann, 1986; Hori & Iwasa,
1988).

Biology. Immature stages described by Engel
(1920, as sordida), Rodendorf (1957, as chrysor-
rhoea) and Ishijima (1967). The larvae are fully
grown within a week, pupariation takes place in
the nest and the adults emerge from 9 to 23 days
afterwards (cf. Zumpt, 1965). In Fennoscandia
and Denmark it has been bred from the following
hosts: Erithacus rubecula, Ficedula hypoleuca,
Parus caeruleus, Parus ater, Parus major, Phyl-
loscopus trochilus, Turdus iliacus and even a
mouse-nest. Zumpt (1965) should be consulted
for a complete host-list; Hori & Iwasa (1988) for
host-birds in Japan. Mixed infestations with Try-
pocalliphora braueri are known from two nests of
Phylloscopus trochilus (R. Mehl leg. et cult. j.nr.
66/71, 16/85, RML, KR). A female has been
reared from a nest of Parus major together with 19

specimens of Calliphora vicina (Lennart Magni
leg. et cult. j.nr. MS1, ZML). The nestling was
probably dead or almost dying at the time of in-
fection, the vicina specimens emerging 4 days af-
ter the azurea specimen.

Adults have been collected from April to Sep-
tember, mostly on flowers, sunny walls, etc. They
are not attracted to carcasses or decomposing or-
ganic matter. They overwinter in the adult stage
(Zumpt, 1965). Erzinglioglu (1984) has reported
puparia to be parasitised by Nasonia vitripennis
(Walker) (Hym., Pteromalidae).

Note. A few males may have a totally white
lower calypter, and they may run to proximain the
key. A few rugae may occasionally be present in
the anterior part of the genal groove. Kano &
Shinonaga (1968) do not describe Japanese female
azurea as having a green abdomen.

Nomenclature. Sabrosky (1956, 1989) and Sa-
brosky, Bennett & Whitworth (1989) have dis-
cussed in detail the problem of the identity of
Musca azurea Fallén and I here follow their views.
The main points are as follows: Fallén’s original
syntypic material (“J'Q”) of azurea (sent to him
from Vistergétland by Gyllenhal) is now located
both in Fallén’s collection in NHRM and in Zet-
terstedt’s collection in ZML. It was mixed, a fact
pointed out by Fallen’s contemporaries Meigen
(1826: 53-54) and Zetterstedt (1838: 657). The
latter segregated Fallén’s material into the sa-
prophagous groenlandica (now = Protophormia
terraenovae) and the bird-parasitic azurea. Hen-
nig (1939) borrowed a & from NHRM and, by
referring to it as “der Typus” (inadvertently), is
deemed under the ICZN (Art. 74 (a)) to have
designated this specimen as lectotype; Hennig was
apparently unaware of the existence of further
syntypic material in NHRM and unaware of any
Fallén material in ZML. He dissected and figured
the genitalia and identified it as a specimen of
Protophormia, thus barring the use of the name
azurea for any bird blowfly. Sabrosky (1956) stud-
ied all the Protocalliphora material in the Fallén
and Zetterstedt collections in NHRM and ZML.
In NHRM he located 2G'19 under Fallén’s label
“azurea”, all = Protophormia terraenovae. In
ZML he located 5 specimens (4719Q) in Zetter-
stedt’s collection under azurea. 30719 are now in
the Diptera Scandinavica collection (drawer 24)
and 1 in the Gothenburg collection (drawer 3).
The @ is labelled “M.azurea /Q. Svecia”; 1
bears a small white square label with three black
stripes on the underside and is also labelled “M.
azurea /Cf.Lirket.” [= Og.: Lirketorp]; 2 ¢ bear
a white small paper square (also white on under-
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Fig. 266. Protocalliphora azurea (Fallén), male. Epan-
drium, cerci and surstyli, posterior view. Scale = 0.2
mm.

Fig. 264. Protocalliphora azurea (Fallén), male. ST1-5.
Scale = 0.8 mm.

Fig. 267. Protocalliphora azurea (Fallén), male. Aedea-
gus, left lateral view. Inset: tip of paraphallus (en-
larged). Scale = 0.2 mm.

Fig. 268. Protocalliphora azurea (Fallén), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.

Fig. 265. Protocalliphora azurea (Fallén), male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. Scale= 0.2 mm.

Fig. 269. Protocalliphora azurea (Fallén), male. Pre-
and postgonites. Scale = 0.2 mm.
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Fig. 270. Protocalliphora azurea (Fallén), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 121.

Fig. 271. Protocalliphora azurea (Fallén), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.4 mm. G.pr. 121.
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side) which indicates that they were collected by
Zetterstedt during his first Lapland journey in
1821 [one of these, without further labels, is proxi-
ma Grunin; the second, which carries a second
label reading “M.azurea / Zett. Fll., &, is azu-
rea]; and finally 1¢7 is wholly without labels. Sa-
brosky (1956: 179) suggested that this latter speci-
men might be an original Fallén specimen and
believed “it should be considered the lectotype”.
If this is indeed an original syntype one would
have expected it to carry a label reading “Mus.
Fall.” or “F.” in Zetterstedt’s hand, which Zetter-
stedt usually put on the Fallén material he revised
(cf. Michelsen, 1983; Pont, 1984; R. Danielsson,
pers.comm.). I have dissected it and find that it
agrees with the current concept of azurea (Peus,
1960; Grunin, 1970a). Under the current Code it
appears that the specimen Hennig (1939) dissect-
ed and figured is a valid lectotype. Sabrosky
(1956) considered Hennig’s designation invalid
since inconsistent with the actions of the first re-
viser (Meigen or Zetterstedt), and he designated
the unlabelled and presumed Fallén specimen as
lectotype to preserve the use of the name azurea
for a bird parasite blowfly. Under the current
Code, lectotype designations take precedence
over restrictions by revisers (Article 74 (a) (ii))
and Sabrosky’s (1956) lectotype designation is
therefore invalid. However, apart from Ringdahl
and Hennig, no author has used azurea for the
saprophagous Protophormia terraenovae. Strict
application of the current rules of the Code would
upset the well-established nomenclature not only
of the bird blowfly but also of the saprophagous
species. I agree with Sabrosky (1989) and Sabros-
ky, Bennett & Whitworth (1989) that the best
course is to suspend the rules, suppress the lecto-
type designation by Hennig and fix the name azu-
rea for the bird blowfly species. I therefore accept
the unlabelled specimen as a syntype, and treat it
as the lectotype of Musca azurea Fallén. I have
labelled it as such. Musca violacea was described
by Meigen from an unspecified number of males
from “Hiesige Gegend” [= West Germany, Stol-
berg]. In Meigen’s collection in MNHN is a single
d' labelled (1) “Meigen” and “2138 / 40”; (2)
“Musca / violacea / & [Meigen’s hand]”. This fits
the description and I have labelled it as holotype.
It was identified by Rodhain & Bequaert (1916) as
sordida Zetterstedt, but listed as a nomen dubium
in Calliphorinae by Schumann (1986). Meigen
Plate 299, fig. 16 (Morge, 1976b), however, shows
a female with metallic green fronto-orbital plates,
probably a Neomyia Walker (Muscidae). It is
named “violacea Q (Var. nitida)” by Meigen in his
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“Erklarung der Figuren” (Morge, 1975: 459), but
simply as “violacea” in his “Supplement” to the
“Alphabetisches Verzeichnis” (Morge, 1975:
497). Tt seems that Meigen mistakenly believed
that the female he illustrated was the same species
as his male violacea. The holotype of surcoufiis in
MNHN. The infuscated lower calypter, the nar-
row frons and the genitalia (Séguy slide 376) in-
dicate that it belongs to azurea. I have therefore
removed surcoufi from the synonymy of chrysor-
rhoea Meigen, where it was placed by Zumpt
(1956a) (cf. Schumann, 1986).

19. Protocalliphora chrysorrhoea (Meigen,
1826)
Figs 243, 260, 272-279.

Musca chrysorrhoea Meigen, 1826: 60.
Musca sordida Zetterstedt, 1838: 657.

Q. Body colour not sexually dimorphic, blue in
both sexes.

. Frons 0.116-0.148 times head-width (n=>3).
Surstyli in profile similar to those of azurea, but a
little longer. Ventral plates of distiphallus exten-
sively sclerotised when seen in profile.

Q. Frons 0.271-0.303 times head-width (n=7).
T6 usually (in 6 of 7 cases) undivided except for an
area of weak sclerotisation in fore margin. T7
halves rather narrow. T8 with a full row of margin-
als behind strongly sclerotised T8 halves. Pleural
membrane 7 without microtrichiae in anterior 1/2
to 2/3. [7 ovipositor slides examined.]

Length. 9-14 mm.

Distribution. Rare. Absent from Denmark,
scattered all over Norway and Sweden. Northern
Finland. - Germany, Austria, France, Poland
(Draber-Moriko, 1978). Also Nearctic (Sabrosky,
Bennett & Whitworth, 1989).

Biology. Immature stages briefly described by
Engel (1920, as azurea). In Fennoscandia reared
from nests of Riparia riparia, which appears to be
its only known host. Developmental time not
known. Adults collected in the wild from June to
August, sometimes on flowers. Probably over-
winters in the adult stage.

Nomenclature. M. chrysorrhoea Meigen was
described from specimens “...Aus Oesterreich,
von hrn. Megerle v. Miihlfeld...”. This collection
is assumed to have been destroyed (cf. Pont,
1986). A neotype Q@ has been designated for Mus-
ca chrysorrhoea Meigen by Peus (1960) (not ex-
amined). M. sordida was described from 2 @ from
Lycksele (Ly.Lpm.). Sabrosky (1956) designated
a @ labelled “M.sordida / @ Lycksele” in Zetter-
stedt’s hand as lectotype. The second syntype,
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Fig. 272. Protocalliphora chrysorrhoea (Meigen), male.
ST1-5. Scale = 0.8 mm.

Fig. 274. Protocalliphora chrysorrhoea (Meigen), male.
Epandrium, cerci and surstyli, posterior view. Scale =
0.2 mm. ‘

Fig. 273. Protocalliphora chrysorrhoea (Meigen), male.
Epandrium, cerci, surstylus and bacilliform sclerite, left
lateral view. Scale = 0.2 mm.

Fig. 275. Protocalliphora chrysorrhoea (Meigen), male.
Aedeagus, left lateral view. Insets: tip of paraphallus
(enlarged), shape of mesohypophallus (dorsal view).
Scale = 0.2 mm.

Fig. 276. Protocalliphora chrysorrhoea (Meigen), male.
Ejaculatory sclerite. Scale = 0.2 mm.
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Fig. 278. Protocalliphora chrysorrhoea (Meigen), fe-
male. Spermathecae. Scale = 0.2 mm. G.pr. 127.

Fig. 277. Protocalliphora chrysorrhoea (Meigen), male.
Pre- and postgonites. Scale = 0.2 mm.

Fig. 279. Protocalliphora chrysorrhoea (Meigen), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 127.
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considered by Sabrosky as possibly lost, has since
been found in the Wallengren collection (drawer
labelled “Diptera, W. IV, 14”)in ZML. It bears an
identical label in Zetterstedt’s hand. I have la-
belled it as paralectotype. Both specimens also
have a black small paper square, indicating that
they were collected by Zetterstedt on his second
Lapland journey in 1832. t, has 3-4 ad setae, para-
facialia are rather silvery for a chrysorrhoea (not
in the paralectotype which appears conspecific
with the lectotype), and vertex in front of vertical
setae dulled. I have dissected the lectotype (G.pr.
226). The sclerites of the ovipositor are more slen-
der than in azurea. T6 is divided, which would
suggest that it is azurea, but the frons is too wide
(LT 0.299 and PLT 0.303 times head-width), the
genal groove rugose anteriorly, and the abdomen
is blue, not green (G.pr. 226). M. sordida was
synonymised with chrysorrhoea by Zumpt
(1956a), but with azurea by Schumann (1986).
Schumann (1986) also listed Protocalliphora sur-
coufi Séguy as a synonym. This is an error: see
above under azurea.

20. Protocalliphora nuortevai Grunin, 1972
Figs 261, 280-290.

Protocalliphora nuortevai Grunin, 1972: 156.

J'Q. A rather small species. Body colour not
sexually dimorphic. Rather strongly dusted. Most
specimens easily recognised, the male by the very
dense dusting on the parafacialia and the broadly
dusted area on the fronto-orbital plates, the fe-
male by the dark brown colour of the parafacialia

and fronto-orbital plates and the deep ruga in the
upper part of the parafacialia.

Jd'. Frons 0.100-0.137 times head-width
(n=11). Cerci rather long and narrow, weakly
curved in profile. Ventral plates of distiphallus not
extensively sclerotised.

Q. Frons 0.284-0.330 times head-width (n=19).
The area on vertex between posteromedian cor-
ner of eye, lateroclinate seta and outer and inner
vertical setae usually polished, but sometimes
weakly dusted. T6 usually undivided, except for a
small area on anterior edge, but sometimes more
or less divided in the manner of azurea. T7 narrow
and elongate. T8 with several marginal setae be-
hind strongly sclerotised T8 halves. Pleural mem-
brane 7 without microtrichiae in anterior 1/4 to
1/3. [9 ovipositor slides examined.]

Length. 6.5-10 mm.

Distribution. Scattered in Norway, northern
Sweden and northern Finland. Absent from Den-
mark. Ascends to subalpine and low alpine re-
gions. Appears to be rather frequent in the for-
mer. - Not known outside Fennoscandia.

Biology. Immature stages undescribed. Adults
have been reared from Calcarius lapponicus, Mo-
tacilla alba, Phylloscopus trochilus, Turdus tor-
quatus, and Turdus iliacus. Developmental time
not known. Adults have been collected in the wild
from June to August, also abundantly in Malaise-
traps (cf. Rognes, 1982). It probably overwinters
in the adult stage.

Note. A few females may have the parafacialia
and fronto-orbital plates rather light brown in col-

our.

Fig. 280. Protocalliphora nuortevéi Grunin, male. Area behind wing base, dorsoposterior view.
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Fig. 281. Protocalliphora nuortevai Grunin, male. Left wing from above. Inset: costa from below showing distribution of

small hairs on its underside. Scale = 1.0 mm.

Fig. 282. Protocalliphora nuortevai Grunin, male.
ST1-5. Scale = 0.8 mm.

—_—
Fig. 284. Protocalliphora nuortevai Grunin, male. Epan-
drium, cerci and surstyli, posterior view. Scale = 0.2
mm.
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Fig. 283. Protocalliphora nuortevai Grunin, male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. Scale = 0.2 mm.




= 0.2 mm.

Fig. 286. Protocalliphora nuortevai Grunin, male. Dis-
tiphallus, ventral view. Scale = 0.2 mm.

Fig. 288. Protocalliphora nuortevai Grunin, male. Pre-
and postgonites. Scale = 0.2 mm.

Fig. 287. Protocalliphora nuortevai Grunin, male. Ejac-

ulatory sclerite. Scale = 0.2 mm.

vy

Fig. 289. Protocalliphora nuortevai Grunin, female.

Spermathecae. Scale = 0.2 mm. G.pr. 124.
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Fig. 290. Protocalliphora nuortevai Grunin, female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape
of individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 120.

21. Protocalliphora peusi Gregor & Povolny,
1959
Figs 263, 300-309.

Protocalliphora peusi Gregor & Povolny, 1959:
45.

J'Q. Body colour not sexually dimorphic.

. Frons 0.144-0.152 times head-width (n=2).
t, with 5-7 ad setae. Cerci long and strong, weakly
curved in profile. Surstyli shorter than cerci, stout
in profile, slightly narrowing, weakly curved,
blunt apically. In dorsal view slightly curved in-
wards apically. Ventral plates of distiphallus long.

Q. Frons 0.274-0.289 times head-width (n=7).
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The area on vertex between posteromedian cor-
ner of eye, lateroclinate seta and outer and inner
vertical setae rather polished. t, with 4-6 ad setae.
T6 with weakly sclerotised lateral margins. T7 and
T8 halves weakly sclerotised posteriorly. T8 with
only 1-2 strong marginal setae on each side. ST7
very narrow. [4 ovipositor slides examined. ]

Length. 9.5-12 mm.

Distribution. Very rare. Known from a single
bred series of 20" 69 from Norway (ON, Sel:
Otta, dated July 24, 1984, R. Mehl leg. et cult.,
RML, KR). A single @ from Sweden (Dlr.: Vans-
bro, July 29, 1936, O. Ringdahl leg.). - Widely
distributed in Europe (Peus, 1960; Schumann,
1986).



Fig. 291. Protocalliphora proxima Grunin, male. ST1-5.
Scale = 0.8 mm.

Fig. 293. Protocalliphora proxima Grunin, male. Epan-
drium, cerci and surstyli, posterior view. Scale = 0.2
mm.

Fig. 292. Protocalliphora proxima Grunin, male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. Scale= 0.2 mm.

Fig. 294. Protocalliphora proxima Grunin, male. Ae-
deagus, left lateral view. Inset: tip of paraphallus (en-
larged). Scale = 0.2 mm.

Fig. 295. Protocalliphora proxima Grunin, male. Dis-
tiphallus, dorsal view. Scale = 0.2 mm.

Fig. 296. Protocalliphora proxima Grunin, male. Ejac-
ulatory sclerite, various views. Scale = 0.2 mm.
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Fig. 298. Protocalliphora proxima Grunin, female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 173.

Fig. 297. Protocalliphora proxima Grunin, male. Pre-
and postgonites. Scale = 0.2 mm.
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Fig. 299. Protocalliphora proxima Grunin, female. Ovi-
positor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (en-

Fig. 300. Protocalliphora peusi Gregor & Povolny, male.
larged). Scale = 0.5 mm. G.pr. 173. ST4-5. Scale = 0.8 mm.
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Fig. 301. Protocalliphora peusi Gregor & Povolny, male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral
view. Scale = 0.2 mm.

Fig. 302. Protocalliphora peusi Gregor & Povolny, male. Epandrium, cerci and surstyli, posterior view. Scale = 0.2 mm.
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Fig. 303. Protocalliphora peusi Gregor & Povolny, male. Aedeagus, left lateral view. Inset: tip of paraphallus (enlarged).
Scale = 0.2 mm.

P

Fig. 304. Protocalliphora peusi Gregor & Povolny, male. Aedeagus, dorsal view. Scale = 0.2 mm

Fig. 305. Protocalliphora peusi Gregor & Povolny, male. Aedeagus, ventral view. Scale = 0.2 mm

T
Fig. 306. Protocalliphora peusi Gregor & Povolny, male. ‘
Ejaculatory sclerite. Scale = 0.2 mm.

Fig. 308. Protocalliphora peusi Gregor & Povolny, fe-
male. Spermathecae. Scale = 0.2 mm. G.pr. 161.

Fig. 307. Protocalliphora peusi Gregor & Povolny, male.
Pre- and postgonites. Scale = 0.2 mm.
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Fig. 309. Protocalliphora peusi Gregor & Povolny, female. Ovipositor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 159.

Biology. Immature stages undescribed. Reared
from nests of Corvus cornix L. and Corvus corone
L. (Peus, 1960), and from Pica pica L. (series from
Otta, above). Developmental time not known.
Puparia parasitised by Nasonia vitripennis
(Walker) (Hym., Pteromalidae) (Peus, 1960).

22. Protocalliphora proxima Grunin, 1966
Figs 262, 291-299.
Protocalliphora proxima Grunin, 1966: 899.

d Q. Body-colour not sexually dimorphic. Costa
occasionally hairy below between junction with Sc
and R;.

J'. Frons 0.108-0.133 times head-width (n=4).
Cerci very long and narrow. Surstylus slightly
shorter than cerci, very long and narrow, weakly
curved in profile. Apex curved towards mid-line
in dorsal view. Ventral plates of distiphallus not as
extensively sclerotised as in chrysorrhoea.

Q. Frons 0.268 times head-width (n=1). T6
entire except a small area of weak sclerotisation
on anterior edge. T7 halves very narrow. A full
row of marginal setae behind each strongly sclero-
tised T8 half. Pleural membrane 7 without micro-
trichiae in anterior 1/4. [Only 2 partly teneral fe-
males from the same bred series as 3 males have
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been available; 1 ovipositor slide examined.]

Length. 9-11 mm.

Distribution. Very rare. A single record from
Norway (1 from HEN, “Aamot”, Siebke leg., in
TM). A few scattered records from Sweden (in-
cluding a specimen from Lapland in coll. Zetter-
stedt, see above under azurea) and Finland. Ab-
sent from Denmark. - A single record from Poland
(Draber-Moriko, 1971). Widely distributed in the
U.S.S.R., also the Far East (Grunin, 1966,
1970a).

Biology. Immature stages and biology un-
known. 30 29, all with puparia on pin, are pre-
sent in ZML, but no breeding data are given.
Adults have been collected from June to Septem-
ber. Collected “in a trap with a frankfurther [sau-
sage] as bait” (Grunin & Nuorteva, 1969).

Genus Protophormia Townsend,
1908

Protophormia Townsend, 1908: 123.
Type-species: Phormia terraenovae Robineau-
Desvoidy, 1830: 467, by monotypy.

Boreellus Aldrich & Shannon in Shannon, 1923:

107.
Type-species: Boreellus aristatus Aldrich &
Shannon in Shannon, 1923: 107, by monotypy;
= Sarcophaga atriceps Zetterstedt, 1845.
SYN.N.

Mallochomyia Townsend, 1926: 25.
Type-species: Mallochomyia johanseni Towns-
end, 1926: 25, by original designation; = Sar-
cophaga atriceps Zetterstedt, 1845. SYN.N.

A Holarctic genus of very dark bluish-green flies
with practically undusted thorax and abdomen.
Head black. Frontal vitta broader than each fron-
to-orbital plate, latter always with a lateroclinate
seta in female. Parafacialia dusted with shifting
areas. Qcciput convex. Palpi yellow or infuscated.
0+3 acr. 243 dc. 0-1+2 ja. 2 ph, outer on line
with or very slightly external to prs seta. Posterior
spiracles as in Figs. 312, 313. t, with 1 pv seta. t,
with 2-3 ad setae. f, with a preapical seta in fe-
males. t; with 3-4 av. t; with subequal ad and d
preapical setae, pd preapical much weaker but
conspicuous. Hind coxa usually with a few short
hairs laterally on posterior surface, these occa-
sionally absent. Both calypters dark brown. Up-
per calypter with dark hairs above (Fig. 316). Ba-
sicosta black, wing-veins dark brown. Aedeagus
with well-developed mesohypophallus. Acrophal-
lus widened subapically, distal aperture narrow.
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Hypophallic lobes projecting anteroventrally,
with denticles apically. Paraphallus well-devel-
oped. Pregonite with 2-3 setae. Postgonite with a
projection bearing the basal seta. Ovipositor with
wide T7 and T8 halves. A very narrow anterior
zone of pleural membrane 7 devoid of microtri-
chiae. Posterior 1/2 to 2/5 of intersegmental mem-
brane 7-8, thus a strikingly broad zone, devoid of
microtrichiae. Epiproct and cerci without micro-
trichiae. Spermathecae oval.

The fully-grown larva remains on the surface of
the substrate or makes only a short migration for
pupariation (McAlpine, 1965; Nuorteva, 1977,
1987; Smith, 1986).

2 species, both in Fennoscandia and Denmark.

Notes on synonymy. The status of the mono-
typic nominal genera Protophormia and Boreellus
has been discussed by Rognes (1985a). There can
be no doubt about the monophyly of this group.
Rodendorf (1924; 1926), Collin (1925), Séguy
(1928a) and Villeneuve (1930) also treat the con-
stituent species as congeneric.

Key to species of Protophormia

1 Lower part of face strongly protruding (Fig.
244); arista almost bare below, with very
short hairs above (Fig. 244); antennae all
black; parafacialia dusted dirty brownish-
grey; occiput with only black setae; palpi in-
fuscated; 3 h setae; prst ia absent; 2 pairs of
marginal scutellar setae (Fig. 315); anterior
spiracle very large, about as wide as half
length of anepisternum (Fig. 311); cell r,,;
narrowly open or closed at margin (Fig. 317);
ground-vestiture on dorsal surface of all ab-
dominal tergites erect in both sexes

23. atriceps (Zetterstedt)

- Lower part of face normal (Fig. 245); arista
plumose (Fig. 245); tip of pedicel and basal
part of first flagellomere reddish; parafacia-
lia dusted greyish-white; occiput with 6-7
rows of black sectae, pale hairs in middle;
palpi yellow; 5-6 h; prst ia present; 3-4 pairs
of marginal scutellar setae (Fig. 314); ante-
rior spiracle of normal size, about as wide as
one-fifth of length of anepisternum (Fig.
310); cell r,, s widely open (Fig. 328); ground-
vestiture on dorsal surface of abdominal ter-
gites decumbent in both sexes, except on TS
where it is erect

24. terraenovae (Robineau-Desvoidy)



Fig. 310. Protophormia terraenovae (Robineau-Desvoi- Fig. 311. Protophormia atriceps (Zetterstedt), anterior
dy), anterior spiracle and anepisternal area. Scale = 1.0 spiracle and anepisternal area. Scale = 1.0 mm.
mm.

Fig. 312. Protophormia terraenovae (Robineau-Desvoi- Fig. 313. Protophormia atriceps (Zetterstedt), posterior

dy), posterior spiracle. Scale = 1.0 mm. spiracle. Scale = 1.0 mm.

Fig. 314. Protophormia terraenovae (Robineau-Desvoi- Fig. 315. Protophormia atriceps (Zetterstedt), scutel-

dy), scutellum. Scale = 1.0 mm. lum. Scale = 1.0 mm.

23. Protophormia atriceps (Zetterstedt, 1845), mary homonym of Phormia caerulea Robineau-
COMB.N. Desvoidy, 1830: 466.

Figs 244, 311, 313, 315-326. Boreellus aristatus Aldrich & Shannon in Shan-

non, 1923: 107, replacement name for Phormia
caerulea Malloch, 1919.

Mallochomyia johanseni Townsend, 1926: 25, re-
placement name for Phormia caerulea Malloch,
1919.

Sarcophaga atriceps Zetterstedt, 1845: 1311.
Musca boganidae Erichsson, 1851: 67.
Phormia caerulea Malloch, 1919: 59. Junior pri-
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Fig. 316. Protophormia atriceps (Zetterstedt), area Fig. 317. Protophormia atriceps (Zetterstedt). Left wing
around wing base, dorsoposterior view. from above. Inset: costa from below showing distribu-
tion of small hairs on its underside. Scale = 1.0 mm.

|

-
u Fig. 318. Protophormia atriceps (Zetterstedt), male.
ST1-5. Scale = 0.5 mm.
Fig. 319. Protophormia atriceps (Zetterstedt), male.
Epandrium, cerci, surstylus and bacilliform sclerite, left
lateral view. Scale = 0.2 mm.
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Fig. 323. Protophormia atriceps (Zetterstedt), male.
Ejaculatory sclerite. Scale = 0.2 mm.

Fig. 320. Protophormia atriceps (Zetterstedt), male.
Epandrium, cerci and surstyli, posterior view. Scale =
0.2 mm.

Fig. 324. Protophormia atriceps (Zetterstedt), male.
Pre- and postgonites. Scale = 0.2 mm.

T

Fig. 325. Protophormia atriceps (Zetterstedt), female.
Fig. 321. Protophormia atriceps (Zetterstedt), male. Ae- Spermathecae. Scale = 0.2 mm. G.pr. 158.
deagus, left lateral view. Inset: tip of paraphallus (en-
larged). Scale = 0.2 mm.

Fig. 322. Protophormia atriceps (Zetterstedt), male. Ae-
deagus, dorsal view. Scale = 0.2 mm
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Fig. 326. Protophormia atriceps (Zetterstedt), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets:
shape of individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 158.

d'Q. Similar in colour to Protophormia terraeno-
vae, but smaller. Easily distinguished by the char-
acters given in the key. Eyes small. Fronto-orbital
plates with dense long hairs in front of the vertical
seta. Postocular setae long, thin and gently curv-
ing forwards. Palpi dark brown.

J'. Frons 0.214-0.237 times head-width (n=5).
A weak lateroclinate seta sometimes differentiat-
ed. f, usually with a preapical seta. Cerci short,
curved in profile, dorsal hairing not quite reaching
apex when seen in profile. Surstylus wide and
short, almost triangular. Aedeagus in dorsal view
broader at middle than acrophallus. Mesohypo-
phallus evenly tapering. Ejaculatory sclerite small
and narrow.

Q. Frons 0.402-0.443 times head-width, mea-
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sured at posteromedian corner of eye (n=5).
Fronto-orbital plates with one or two long lat-
eroclinate setae just in front of the verticals, and a
long lateroclinate and a long weakly inclinate seta
in positions where the two proclinate orbitals are
found in other blowfly females. Spiracles of T6 in
ovipositor very large and with peculiar external
ornamentation consisting of densely-set branched
hairs along circumference. Microtrichiae on in-
tersegmental membrane 7-8 long. Spermathecae
oval with 3-4 apical papillae. [2 ovipositor slides
examined. ]

Length. 6-9.5 mm.

Distribution. Rare in Fennoscandia. In middle
alpine to high alpine regions in Southern Norway
(ON, Sognefjell; SFI, west of Horrungane; TEI,



Vassdalseggi). In Sweden, apart from type local-
ity (Jmt., Mullfjilien), an old record from Gtl.
(sic) (P. F. Wahlberg leg.) and a single capture
from Ly.Lpm. North Finland (Li: Ailigas). Ab-
sent from Denmark. - Arctic circumpolar, well
north of 80°N in Canada (Ellesmere Is). Also
Svalbard (Nuorteva, 1967; Rognes, 1983b). In the
account given by Rasmussen (1934: 89) of his first
Thule expedition to northern Greenland is an en-
try for June 28-29 from “Stankelbenenes Kipft”
[82° N, near Adam Biering’s Land, just south of
Peary Land]. He describes a piece of fresh meat
which “var bleven een eneste sammenhangende
Klump af Spyfluer. Der var ikke et Sted, hvor man
kunne sztte en finger for Fluer” [“had been trans-
formed into a large single mass of blowflies. No-
where to put one’s finger for flies.”]. This prob-
ably refers to Protophormia atriceps and may be
the northernmost locality known.

Biology. Immature stages undescribed, but an-
terior end of first instar larva figured by Shewell
(1987). A single batch of eggs is laid in spring.
Development time is 1-2 years (Danks, 1981: 281,
287). Larvae move to the exterior of the carcass to
pupate in the hair exposed to the sun, to receive
the fullest possible benefit from the insolational
heat (McAlpine, 1965, see also discussion in
Rognes, 1983b). It is reported to have bred in
carcasses of the following mammals: walrus -
Odobaenus rosmarus (L.), lemmings - Dicrosto-
nyx groenlandicus (Traill), D. torquatus (Pallas),
Lemmus sibiricus = Lemmus obensis (Brants),
arctic hare - Lepus arcticus Ross, husky dog -
Canis familiaris L., arctic fox - Alopex lagopus L.
(see Rognes, 1983b for references). Dead Lem-
mus lemmus L. is probably the main substrate for
larval development in Fennoscandia, although no
direct evidence for this is available. Overwinters
as larva, pupa or adult (Danks, 1981: 284, 285,
286). According to reports from north Siberia,
where it has been collected in June and July,
adults visit meat, faecal matter and flowers (Cher-
nov, 1961). In Fennoscandia all adult specimens
have been collected in July. All captures from
Norway have been on fresh liver bait.

Nomenclature. [ have examined the holotype ¢
of 8. atriceps in ZML.

24. Protophormia terraenovae (Robineau-Des-
voidy, 1830)
Figs 39, 245, 310, 312, 314, 327-337; Plate - fig 2.

Phormia terraenovae Robineau-Desvoidy, 1830:
467.

Musca groenlandica Zetterstedt, 1833: 34, nomen
nudum.

Musca groenlandica Zetterstedt, 1838: 657.

Lucilia terraenovae Macquart, 1851: 224. Junior
secondary homonym of Phormia terraenovae
Robineau-Desvoidy.

Phormia nigripalpis Robineau-Desvoidy, 1863:
846.

Phormia corusca Robineau-Desvoidy, 1863: 849.

d'Q. Easily recognised by the characters given in
the key. Eyes normal. Postocular setae short and
rather strong. Palpi yellow.

. Frons 0.118-0.140 times head-width (n=5).
Fronto-orbital plates without lateroclinate seta. f,
without a preapical seta. Cerci long, dorsal hairing
reaching tip when seen in profile. Surstylus long,
parallel-sided. Aedeagus in dorsal view about as
broad at middle as acrophallus. Ejaculatory scle-
rite large, fan-shaped.

Q. Frons 0.365-0.386 times head-width (n=5).
2 normal proclinate orbital setae. Spiracles in T6
of ovipositor normal, no external ornamentation
along circumference. Microtrichiae on interseg-
mental membrane 7-8 short peg-like, except in a
narrow zone immediately behind T7. Spermathe-
cae oval, with at most a single papilla. [2 ovi-
positor slides examined.]

Length. 6-11 mm.

Distribution. Very common all over Fenno-
scandia and Denmark. Collected up to the high
alpine region in southern Norway (TEI, Vinje:
Vassdalseggi, at 1658 m a.s.1.). - Common all over
Holartic Region, also Greenland, Svalbard (TM,
ZML, see also Nuorteva, 1967), Iceland (Nielsen,
Ringdahl & Tuxen, 1954) and Faroes (Lyneborg,
1968).

Biology. Immature stages described by Hall
(1948), Schumann (1954), Ishijima (1967). The
development time is only 11 days (at 27°C.) which
is relatively short compared to other blowflies
(Kamal, 1958; Nuorteva, 1960b, 1977). The larvae
pupate on the carcass if dry and not exposed to
bright light (Nuorteva, 1977; Smith, 1986), and
wander at most 0.5 m away from an infested dead
human body, which is much less than other blow-
fly larvae (0.5-6 m) (Nuorteva, 1977, 1987). Re-
ported to attack and kill living reindeer in Alaska
(Hall, 1948). No similar records exist from Fen-
noscandia. Reported also in cases of myiasis in
dehorned cattle and docked lambs in North Amer-
ica (Hall, 1948). Occasionally known as a sheep
myiasis fly in the Old World (Zumpt, 1965), but
no such records from Fennoscandia and Den-
mark. Adults have been collected from March to
October. The first specimens to appear in the
spring are overwintered adults, although in the
north the immature stages may also overwinter
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Fig. 327. Protophormia terraenovae (Robineau-Desvoi-
dy), area behind wing base, dorsoposterior view.

Fig. 328. Protophormia terraenovae (Robineau-Desvoidy). Left wing from above. Inset: costa from below showing
distribution of small hairs on its underside. Scale = 1.0 mm.

\ r -
\ Fig. 329. Protophormia terraenovae (Robineau-Desvoi-
dy), male. ST1-5. Scale = 1.0 mm.

H“

Fig. 330. Protophormia terraenovae (Robineau-Desvoi-
dy), male. Epandrium, cerci, surstylus and bacilliform
sclerite, left lateral view. Scale = 0.2 mm.
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Fig. 331. Protophormia terraenovae (Robineau-Desvoi-
dy), male. Epandrium, cerci and surstyli, posterior
view. Scale = 0.2 mm.

—
Fig. 333. Protophormia terraenovae (Robineau-Desvoi-
dy), male. Distiphallus, dorsal view. Scale = 0.2 mm. Fig. 334. Protophormia terraenovae (Robineau-Desvoi-
dy), male. Ejaculatory sclerite. Scale = 0.2 mm.

) 10dC

Fig. 335. Protophormia terraenovae (Robineau-Desvoi- Fig. 336. Protophormia terraenovae (Robineau-Desvoi-
dy), male. Pre- and postgonites (latter also from oppo- dy), female. Spermathecae. Scale = 0.2 mm. G.pr. 162.
site side). Scale = 0.2 mm.
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Fig. 337. Protophormia terraenovae (Robineau-Desvoidy), female. Ovipositor. Stipple indicates extent of microtrichiae.
Insets: shape of individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 162.

(Nuorteva, 1959¢). All over Finland it is the dom-
inant blowfly in spring, and north of 63°30°N it is
the dominant blowfly in every season (Nuorteva,
1959¢, 1960b). In Finland there are two gener-
ation each year. More details of its ecology will be
found in Pulliainen (1974) and the papers by
Nuorteva and coworkers (see bibliography). Its
forensic importance in Finland is discussed by
Nuorteva (1987), who maintains that human ca-
davers appear to be especially attractive to this
species. It is very common on refuse dumps in
southern Norway.

Nomenclature. M. groenlandica was described
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from a @ from Greenland, which was sent to
Zetterstedt by B. W. Westermannn, and numer-
ous specimens from various parts of Northern
Norway and Sweden. I have labelled and here
designate a J' labelled “Grénland” in the Insecta
Lapponica collection in ZML (drawer 14) as lecto-
type. 10°3Q in the Insecta Lapponica collection
(drawer 14), 2d'19Q in the Diptera Scandinaviae
collection (drawer 24), 1J in the Wallengren col-
lection (drawer IV, 14) and 1329 in the Gothen-
burg collection (drawer 3) from localities men-
tioned by Zetterstedt (1838), all in ZML, have
been labelled as paralectotypes.



Genus Trypocalliphora Peus, 1960

Trypocalliphora Peus, 1960: 199.
Type-species: Avihospita braueri Hendel, 1901:
30, by original designation.

A monotypic Holarctic genus, easily recognised
by the characters given in the key. Medium sized
metallic, weakly dusted blue-green (J") or strong-
ly dusted bronze-green (@) flies. Arista with long
hairs. Mesonotum sometimes flattened between
suture and scutellum. 3+3-4 acr. 3+3-4 dc. 5 h.
4-5 ph, outer on line with or slightly outside of prs
seta. 1+3 ia. 2 strong + 1-3 weak npl. Postalar
wall bare, rarely with a few short hairs in middle. t,
with 1 pv seta. t, with 2-4 ad. t; with 3-4 av setae. t,
with rather strong ad and d preapical setae, pd
preapical shorter and weaker. Hind coxa bare
behind. Wings as in Fig. 8. Aedeagus with a broad
apical opening of almost the same width as base of
basiphallus. Hypophallic lobes small, pointing lat-
erally, not ventrally. Ventral surface of distiphal-
lus flat, not grooved as in Protocalliphora, evenly
sclerotised, with spinules widely distributed but
concentrated in two ventral subapical fields.
Mesohypophallus absent. A stripe of hyaline
membrane mid-ventrally. Acrophallus with a
complete ring-like sclerotisation. A distinct dorsal
sclerotisation proceeding basad from ring. Para-
phallic processes strong, unarmed. Ventral plates
not fused mid-ventrally. Postgonite with distinct
process bearing basal seta.

Third stage larva without crown of seta on ce-
phalic segment, and anterior spiracle with 2-4
branches.

Probably oviparous. Larvae burrowing subcu-
taneously on nestling birds.

Note. Rognes (1985a) argued that Trypocal-
liphora might be the sister-group of the composite
group Protocalliphora + Protophormia + Phor-
miata. However, all species of Protocalliphora
share with the genus Trypocalliphora the follow-
ing apomorphies:

(1) Absence of hairs on the posterior surface of
the hind coxa (secondary reduction from the
assumed ground-plan condition of Chryso-
myinae).

(2) Pleural membrane 7 of the ovipositor devoid
of microtrichiae on a broad anterior zone.

These may both be interpreted as synapomorphies
for a possibly monophyletic group Protocalliphora
+ Trypocalliphora. If this is true, there may be no
need to give Trypocalliphora full generic rank (cf.

Rognes, 1985a). However, the structure of the
aedeagus, third instar larva, and the apparently
different larval habits make me hesitate to sink
Trypocalliphora as a synonym of Protocalliphora,
as done by Sabrosky (1967), before a phylogenetic
analysis has been made of all the genera of the
Chrysomyinae.

25. Trypocalliphora braueri (Hendel, 1901)
Figs 8, 33, 246, 338-349.

Calliphora nidicola Nowicki, 1868: 44, nomen nu-
dum.

Avihospita braueri Hendel, 1901: 30.

Protocalliphora hirudo Shannon & Dobroscky,
1924: 252,

Trypocalliphora lindneri Peus, 1960: 227.

Trypocalliphora lindneri compacta Grunin, 1966:
902.

d'Q. Head black, except for extensive reddish
areas in front of genal dilation, at vibrissal angles,
on lower part of facial ridges and on lower parts of
parafacialia. Pedicel reddish in apical half. First
flagellomere reddish basally and along hind edge.
Occiput concave, with whitish hairs except for 1-3
rows of black setulae behind postocular row of
setae. Palpi yellow. Parafacialia dusted greyish-
white, with shifting reflections according to direc-
tion of light, especially in females which in certain
lights show large triangular dark spots in upper
part of the parafacialia. Prosternum bare in a few
cases. Anterior spiracle yellow to light brownish-
yellow. Posterior spiracle as in Fig. 339, brown to
yellowish-brown. Basicosta, both calypters, sub-
costal sclerite and wing-veins yellow to yellowish-
brown, veins darker apically.

J'. Frons 0.034-0.064 times head-width
(n=26). Fronto-orbital plates touching or almost
so. Parafacialia with parallel edges. f, without a
preapical seta. Cerci straight in profile. Surstylus
variable when seen in profile (cf. Rognes, 1985a),
narrower in distal than in proximal half, apically
blunt, anteroventral corner rather sharp.

Q. Frons 0.18-0.22 times head-width (n=19).
Frontal vitta about 2 times as wide as fronto-
orbital plates. Parafacialia narrowing below. Lat-
eroclinate seta absent. f, with a preapical seta.
Wing veins paler than in male. T6 with indications
of subdivision mid-dorsally. Spiracles small. T8
with an almost complete row of marginals. Large
areain anterior part of pleural membrane 7 devoid
of microtrichiae. Intersegmental membrane 7-8
with normal, long microtrichiae. Spermathecae
elongate with apical papilla. [2 ovipositor slides
examined. ]
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Fig. 338. Trypocalliphora braueri (Hendel). Male (left)
and female frons. (From Rognes, 1985a: figs. 7, 8).
Fig. 341. Trypocalliphora braueri (Hendel), male.
Epandrium, cerci, surstylus and bacilliform sclerite, left
lateral view. Scale = 0.2 mm.

=

Fig. 339. Trypocalliphora braueri (Hendel). Posterior
spiracle.

Fig. 342. Trypocalliphora braueri (Hendel), male.
Epandrium, cerci and surstyli, posterior view. Scale =
0.2 mm. ]

Fig. 340. Trypocalliphora braueri (Hendel), male. Fig. 343. Trypocalliphora braueri (Hendel), male. Ae-
ST1-5. Scale = 0.8 mm. deagus, left lateral view. Scale = 0.2 mm.
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Fig. 344. Trypocalliphora braueri (Hendel), male. Dis-
tiphallus, dorsal view. Scale = 0.2 mm.

Fig. 345. Trypocalliphora braueri (Hendel), male. Ae-
deagus, ventral view. Scale = 0.2 mm.

S —

Fig. 346. Trypocalliphora braueri (Hendel), male. Ejac-
ulatory sclerite. Scale = 0.2 mm.

Fig. 347. Trypocalliphora braueri (Hendel), male. Pre-
and postgonites. Scale = 0.2 mm.

Fig. 349. Trypocalliphora braueri (Hendel), female.
Ovipositor. Stipple indicates extent of microtrichiae.
Insets: shape of individual microtrichiae in areas in-
dicated (enlarged). Scale = 0.4 mm. G.pr. 157.

Fig. 348. Trypocalliphora braueri (Hendel), female.
Spermathecae. Scale = 0.2 mm. G.pr. 157.
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Length. 6.0-9.5 mm.

Distribution. Very rare in collections. Lennart
Magni, a Swedish ornithologist doing field-work
in Sm., has observed five cases of infestation dur-
ing the years 1955-1957 but none during the sub-
sequent 25 years of ring-marking. A few further
records known from Sweden. Widespread in Fin-
land and southern Norway. Catalogue entries for
@ and VAY are based on information given by
Meinert (1890: 315, Miliaria calandra) and Collett
(1921: 96, 401, Oenanthe oenanthe). Absent from
Denmark. - Palaearctic: apart from Fennoscandia
also Austria, Czechoslovakia, East Germany,
Hungary, Poland, U.S.S.R (from Kr to the Far
East) (Rognes, 1985a; Ozerov, 1986), also Japan
(Iwasa & Hori, 1988). Nearctic: Alaska to Que-
bec, south to New Mexico and Georgia (refer-
ences in Rognes, 1985a).

Biology. Immature stages have been described
by Rodendorf (1957, as “Genus species”), Zumpt
(1965), Cais (1965) and Rognes (1985a). Third
instar larva with irregular spinulation on segments
(although George & Mitchell, 1948, describe the
larva as spineless), and without a crown of setae
on the cephalic segment. A single infested nestling
may support 1-57 larvae. The larvae make bur-
rows up to 12 mm deep and 4.1 mm broad on
various parts of the body from nostrils to feet, but
mostly on the wings. Mature larvae leave the host
at death or at the fledgling stage (thus outside the
nest). Pupariation occurs in the nest or on the
ground away from the nest. Reared material has
emerged from June to August. Aduits hibernate,
but the sites are not known. No captures in the
wild are known from Fennoscandia. The follow-
ing birds are known to act as hosts in Fennoscan-
dia: Anthus pratensis, Carduelis flammea, Fice-
dula hypoleuca, Hirundo rustica, Luscinia lusci-
nia, Miliaria calandra, Motacilla alba, Oenanthe
oenanthe, Parus major, Phylloscopus sibilatrix,
Phylloscopus trochilus. Mixed infestations with
Protocalliphora azurea are known from two nests
of Phylloscopus trochilus in Norway (R. Mehl leg.
et cult. j.or. 66/71, 16/85, RML, KR). In Lr
(U.S.S.R., Murmansk Oblast, Kandalashka Na-
ture Reserve) Kovalev & Verves (1987) reported
Phoenicurus phoenicurus and Parus cinotus as
new hosts. They found mixed infestations with
Protocalliphora azurea in nests of Motacilla alba,
Parus cinotus and Phoenicurus phoenicurus.
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Subfamily Helicoboscinae

The subfamily Helicoboscinae is probably a
monophyletic group with the following ground-
plan apomorphies:

(1) Non-metallic body colour.

(2) Very strong setae in lower half of parafacia-
lia.

(3) Postalar wall bare (secondary loss).

(4) 2+1+1 kepst setae.

(5) First instar larva with labrum separate from
tentoropharyngeal sclerites

(6) Third instar larva with posterior spiracular
plates completely sclerotised.

Members of this group are easily recognised by
their large size, strong parafacial setae, black shin-
ing ground-colour with silvery dusting, and very
strong setae. Head profile as in Fig. 350. Eyes
bare. Male frons narrow or broad, always with a
lateroclinate seta, in two species with 2 proclinate
orbitals. Female frons broad with lateroclinate
and 2 proclinate orbitals. Arista strongly pubes-
cent in basal half (Fig. 350). Facial carina absent.
Scape erect and projecting. First flagellomere
large and broad, 2.5-3 times as long as pedicel.
Palpi long, distally widened, yellow. 5-7 h. 3-4 ph,
outer ph in line with prs or rarely slightly exterior
to it. 5+3 acr. 4+4 dc. 0-143 ia. 2+1 npl
24141 kepst setae. Scutellum with 2 pairs of
discal setae, and 5-7 pairs of marginals (Fig. 352).
Prosternum, proepisternal depression and meta-
sternal area hairy. Postalar wall and suprasquamal
ridge bare (Fig. 351). Coxopleural streak present
(Fig. 353). Posterior spiracle as in Fig. 353, ante-
rior lappet small. Basicosta black. Subcostal scle-
rite bare. Stem-vein bare. Costa hairy below to tip
of vein Sc. No costal spine. Bend of M rectangular
and rather far from posterior wing-margin. Both
calypters white, bare on disc. Lower calypter with
inner edge converging backwards with longitudi-
nal axis of fly (Fig. 351). t, with 2 p setae. t, with
3-5 ad setae. f, without a preapical seta. t, with 2-4
av setae and strong ad, d and pd preapical setae of
uniform size. Hind coxa bare behind. T3 with 2-4
strong erect median marginals. T4 and TS5 each
with 12-16 very strong, erect and evenly spaced
marginals. No discal setae on any tergite. ST2-4
widely exposed, lateral margins of ST2 over-
lapped by margins of T2. Sternites usually without
alphasetae on anterior margin. TST7+8 in male
with numerous strong setae. Aedeagus with para-
phallic processes distally rounded and denticulate
marginally and on outer side. Ventral plates fused



mid-ventrally into a ring-shaped structure with
triangular pointed flanges. Mesohypophallus par-
allel-sided. Hypophallic flanges well-developed.
Aperture of ejaculatory duct apical, oval and very
large, strengthened laterally by sclerotisations
curving dorsally from apex of mesohypophallic
sclerotisation. Lateral wall of acrophallus weakly
sclerotised and armed with small denticles. Lat-
eral duct absent. Pregonites with about 5 setae.
Postgonite with a weak basal seta. Ovipositor with
short sclerites. T6 large, divided. T7 small, divid-
ed. T8 partly divided, with a varying number of
marginal setae. ST6 large. ST7 small. ST8 vesti-
gial. Hypoproct large. Uterus large and cylindrical
with anterior blind pouch, accessory gland ducts
and spermathecal ducts entering dorsal side far
from tip (Rognes, 1986¢). Spermathecae oval.

Macrolarviparous (unilarviparous) reproduc-
tion, the single first instar larva developing on
dead snails.

Widespread in Western Palaearctic Region. A
single genus Eurychaeta Brauer & Bergenstamm
(= Helicobosca Bezzi). Verves (1986) listed it as
belonging in the Sarcophagidae. Rognes (1986¢c)
discussed its systematic position and transferred it
to the Calliphoridae. Pape (1987b) agreed with
this.

Genus Eurychaeta Brauer &
Bergenstamm, 1891

Theria Robineau-Desvoidy, 1830: 337.
Type-species: Theria palpalis Robineau-Des-
voidy, 1830: 337, by monotypy. Junior homo-
nym of Theria Hiibner, 1816 (Lepidoptera).

Eurychaeta Brauer & Bergenstamm, 1891: 367
[63]; 1893: 230. Manuscript name published as a
junior synonym of Theria Robineau-Desvoidy,
and made available through adoption prior to
1961 by Townsend (1916b, 1935b, 1937) and
Lopes (1955) [ICZN Art. 11(e)].
Type-species: Sarcophaga muscaria Meigen,
1826, by monotypy (see discussion under Notes
on synonymy, below).

Helicobosca Bezzi, 1906: 49. Replacement name
for Theria Robineau-Desvoidy, 1830: 337.
Type-species: Theria palpalis Robineau-Des-
voidy, 1830: 337, automatic.

According to Schmitz (1910, 1917) who gives an
account of the biology of a European species
(either muscaria or palpalis), the female gives
birth to a single very large (7mm) first instar larva

at about two week intervals during the summer
months. It is deposited on dying or dead pulmo-
nate snails of the family Helicidae. The snail is
completely devoured and pupariation occurs in
the soil or within the shell after 4-5 weeks. The
adults emerge the following year. Rognes (1986c¢)
lists the species that are known in nature to have
served as the substrate for larval development.
Widespread in Western Palaearctic Region. 3 spe-
cies are known, 1 occurs in Fennoscandia and
Denmark. All 3 species are keyed below.

Notes on synonymy. I have previously used the
name Helicobosca for this genus. It was also the
basis for the family-group name Helicoboscina
introduced by Verves (1980), given subfamily
rank by Rognes (1986¢). This name must stand
even though Helicobosca itself is replaced by the
older name Eurychaeta (cf. ICZN Art. 40 (a)).
Brauer & Bergenstamm (1891: 367) mentioned
this name in a remark under Theria: “Zu Theria
gehort die Gattung Eurychaeta v.d. Wp. [van der
Wulp] B.C.Am.”. Bezzi (1906: 49-50) refers to
this but points out that the name Eurychaeta Wulp
cannot be found in the source cited [“B. C.-Am”
= Godman, F.D. & Salvin, O (eds.), Biologia
Centrali-Americana, or contributions to the
knowledge of the fauna and flora of Mexico and
Central America. 57 vols., London]. He also sug-
gested that Brauer & Bergenstamm may possibly
have meant Microchaetina Wulp, a name which is
found in the publication cited, and “welcher in der
Tat fiir Theria zu stehen scheint...”. Bezzi & Stein
(1907: 496) list Eurychaeta as a nomen nudum and
Microchaetina Wulp as a questionable synonym of
Helicobosca. Microchaetina Wulp, 1891 is actually
a genus in the Tachinidae (Guimaries, 1971:
104.28; Stone, Sabrosky, Wirth, Foote & Coul-
son, 1965: 984) and need not occupy us further.
Townsend (1916b: 10) maintained that the publi-
cation (by Brauer & Bergenstamm) of “Eurychae-
ta BB.” “as equal to Theria RD” not only “gave it
nomenclatorial standing, ..., but also validated it
for use in place of the preoccupied Theria RD,
whose genotype it takes.”. It was also used later
by Townsend (1935b, 1937). Lopes (1955: 266), in
a treatment of Robineau-Desvoidy’s genus group
names in Sarcophagidae, notes that Theria Robi-
neau-Desvoidy is preoccupied by Theria Hiibner,
and recommends its replacement by Eurychaeta.
As to the name Eurychaeta van der Wulp, [ cannot
find it in the North American Catalogue (Stone,
Sabrosky, Wirth, Foote & Coulson, 1965), in the
Muscidae (Pont, 1972), Anthomyiidae (Pont,
1974), Calliphoridae (James, 1970), Tachinidae
(Guimarées, 1971) or Sarcophagidae (Lopes,
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1969) parts of Papavero’s catalogue of the Amer-
icas south of the United States, in the Afrotropical
Catalogue (Crosskey, 1980) or in the Oriental
Catalogue (Delfinado & Hardy, 1977). It is there-
fore most likely a manuscript name, as maintained
by Townsend (1916b). However, it is published by
Brauer & Bergenstamm as a junior synonym of
Theria Robineau-Desvoidy, and having been
adopted by Townsend and Lopes prior to 1961 it is
clearly available under the ICZN Art. 11(e). No
species was actually mentioned as belonging in
Eurychaeta (as Theria) by Brauer & Bergen-
stamm (1891), but their reference to p. 122 of their
earlier work (Brauer & Bergenstamm, 1889),
where muscaria Meigen only is included in Theria,
makes that nominal species the type species of
Eurychaeta by monotypy. This designation pre-
cedes the one of Theria palpalis by Townsend
(1916b: 10, not actually named but cited as the
“genotype” of Theria) or the one of Sarcophaga
muscaria by Townsend (1937: 191). Townsend
(1937) maintains that Theria palpalis was listed by
Brauer & Bergenstamm (1891: 63) but this is an
error.

Key to Palaearctic species of Eurychaeta

1 TS5 shining black all over, practically without
dusting; parafacialia at narrowest point
about 2-3 times wider than palp at broadest
point; in both sexes frons broader than an eye
as seen from above and fronto-orbital plates
with 2 proclinate orbital setae (North Africa)

nigrapex (Villeneuve,1910)

— TS conspicuously dusted, with black hind
margin and median stripe

2

2(1) Parafacialia at narrowest point about as wide
as palp at broadest point and half as wide as
first flagellomere; gena in profile about as
high as width of first flagellomere; : frons
at narrowest point much narrower than an
eye when seen from above; fronto-orbital
plates without proclinate orbital setae; tarsal
segment 5 of front leg 2-2.5 times longer than
segment 4, and 1.5 times longer than segment
3; claws long; Q: first flagellomere rather
broad, 1.8-2 times as long as broad; frons
about as wide as an eye when seen from
above

26. palpalis (Robineau-Desvoidy, 1830)
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—  Parafacialia at narrowest point about 2-3
times wider than palp at broadest point and
as wide as first flagellomere; gena in profile
1.5-2 times higher than width of first flagel-
lomere; C': frons at narrowest point about as
broad as an eye when seen from above; fron-
to-orbital plates with 2 proclinate orbital se-
tae; tarsal segment 5 of front leg 1.2 times
longer than segment 4, and as long as seg-
ment 3; claws short; Q: first flagellomere
narrower than in palpalis, about 2.5 times as
long as broad; frons wider than an eye when
seen from above (Central and South Europe)

muscaria (Meigen, 1826)

26. Eurychaeta palpalis (Robineau-Desvoidy,
1830)
Figs 22, 29, 32, 34, 37, 40, 350-365; Plate - fig 3.

Theria palpalis Robineau-Desvoidy, 1830: 337.
Helicobosca distinguenda Villeneuve, 1924: 35.

Q. Easily recognised by the characters given in
the key.

J'. Frons 0.253-0.263 times head-width (n=5).
Frontal vitta broader than fronto-orbital plate.
Cerci long and narrow, wide basally in profile,
apically with a small hook. Surstyli short, rounded
apically. Bacilliform sclerites curved towards mid-
line, separated, a narrow accessory linear scleroti-
sation present in the membrane between them.

Q. Frons 0.348-0.385 times head-width (n=>5).
T7, T8 and epiproct without microtrichiae. Cerci
with a few microtrichiae at apex, a small group of
sensillae present centrally on upper surface. [2
ovipositor slides examined.]

Length. 9-12 mm.

Distribution. Not common. In Zealand and
Bornholm in Denmark. Widespread in Norway
and Sweden north to NSI and Ang. In Finland
north to Sa, Ta (Tiensuu, 1964). - Palaearctic, east
to Altai (Verves, 1982a, 1982b).

Biology. Immature stages described by Nielsen
(1917) and Rognes (1986¢). Note that Thompson
(1921a: plate XVII, figs. 124, 133) and Séguy
(1941: 8) have described the immature stages of
muscaria. In Denmark, puparia have been found
in empty shells of Cepaea sp. and Cepaea hortensis
{Miiller) in early spring (April 12, May 4), and
emergence took place 3-15 days afterwards
(Lundbeck, 1927). No further breeding records
are known from Fennoscandia and Denmark. The
third stage larva described by Rognes (1986¢) was
reared on a cold, freshly killed (in boiling water)
specimen of Cepaea hortensis, offered to a first-
stage larva born July 27, 1984, after its mother had
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Fig. 350. Eurychaeta palpalis (Robineau-Desvoidy),
male. Head profile. Scale = 1.0 mm.

Fig. 351. Eurychaeta palpalis (Robineau-Desvoidy),
male. Area behind wing base, dorsoposterior view.

Fig. 352. Eurychaeta palpalis (Robineau-Desvoidy).
Scutellum. Scale = 1.0 mm.

Fig. 353. Eurychaeta palpalis (Robineau-Desvoidy). Ar-
ea around coxopleural streak and posterior spiracle.

Fig. 354. Eurychaeta palpalis (Robineau-Desvoidy). Left wing from above. Inset: costa from below showing distribution
of small hairs on its underside. Scale = 1.0 mm.
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Fig. 355. Eurychaeta palpalis (Robineau-Desvoidy),
male. ST1-5. Scale = 1.0 mm.
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Fig. 356. Eurychaeta palpalis (Robineau-Desvoidy),
male. Epandrium, cerci, surstylus and bacilliform scle-
rite, left lateral view. Scale = 0.2 mm.
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Fig. 358. Eurychaeta palpalis (Robineau-Desvoidy),
male. Bacilliform sclerites and membrane between
them. Scale = 0.2 mm.

Fig. 357. Eurychaeta palpalis (Robineau-Desvoidy),
male. Epandrium, cerci and surstyli, posterior view.
Scale = 0.2 mm.

Fig. 359. Eurychaeta palpalis (Robineau-Desvoidy),
male. Aedeagus, left lateral (and very slightly dorsal)
view. Scale = 0.2 mm.

Fig. 360. Eurychaeta palpalis (Robineau-Desvoidy),
male. Distiphallus, dorsal view. Scale = 0.2 mm.

Fig. 361. Eurychaeta palpalis (Robineau-Desvoidy),
male. Ejaculatory sclerite. Scale = 0.2 mm.

Fig. 362. Eurychaeta palpalis (Robineau-Desvoidy),
male. Pre- and postgonites. Scale = 0.2 mm.

l
|
1 —
Fig. 363. Eurychaeta palpalis (Robineau-Desvoidy), fe-

male. Spermathecae. Scale = 0.2 mm. G.pr. 85.
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Fig. 364. Eurychaeta palpalis (Robineau-Desvoidy), female. Ovipositor, dorsal sclerites. Stipple indicates extent of

microtrichiae. Insets: shape of individual microtrichiae, group of sensillae dorsally on cerci (both enlarged). Scale = 0.5
mm. G.pr. 85.

——

Fig. 365. Eurychaeta palpalis (Robineau-Desvoidy), fe-
male. Ovipositor, ventral sclerites. Stipple indicates ex-
tent of microtrichiae. Insets: shape of individual micro-
trichiae, group of sensillac on ST8 (both enlarged). Scale
= 0.5 mm. G.pr. 85.
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been killed with ethylacetate vapour. The fully-
grown third instar larva, which stayed within the
shell, was killed on August 6. The whole snail had
been devoured. Adults have been collected from
May to August, with maximum numbers in July.

Nomenclature. Séguy (1941: 172, 177) asserts
that he had examined a & type of Theria palpalis
in MNHN.

Subfamily Luciliinae

The subfamily Luciliinae as understood here is
probably a monophyletic group defined by the
following ground-plan apomorphies:

(1) Parafacialia bare.

(2) Suprasquamal ridge with a posterior green
metallic sclerite with numerous black setae
(Fig. 397).

(3) Metakatepisternum hairy in lowermost part.

(4) Subcostal sclerite with black setulae (Fig. 9)
(not all members of Lucilia s.lat.).

The following genera probably belong in this
group: Dyscritomyia Grimshaw, Hemipyrellia
Townsend, Hypopygiopsis Townsend, Lucilia
Robineau-Desvoidy. It corresponds to the tribe
Luciliini of Kurahashi (1977) and Shewell (1987),
and its members are commonly known as green-
bottle flies.

Third instar larva with or without accessory oral
sclerites (Ishijima, 1967).

Widespread in all faunal regions. A single genus
in Fennoscandia and Denmark.

Genus Lucilia Robineau-Desvoidy,
1830

Lucilia Robineau-Desvoidy, 1830: 452.
Type-species: Musca caesar Linnaeus, 1758:
595, by designation of Macquart, 1834: 162.

Phaenicia Robineau-Desvoidy, 1863: 750.
Type-species: Phaenicia concinna Robineau-
Desvoidy, 1863: 778, by designation of Towns-
end, 1916b: 8; = Musca sericata Meigen, 1826.

Phumonesia Villeneuve, 1914: 307.

Type-species: Phumonesia infernalis Ville-
neuve, 1914: 307, by monotypy.

Bufolucilia Townsend, 1919: 542.

Type-species: Lucilia bufonivora Moniez, 1876:
25, by original designation.
Francilia Shannon, 1924: 74.

Type-species: Francilia alaskensis Shannon,
1924: 74, by monotypy; = Sarcophaga magni-
cornis Siebke, 1863.

Roubaudiella Séguy, 1925a: 735.

Type-species: Roubaudiella caerulea Séguy,
1925a: 735, by monotypy; = Phumonesia in-
fernalis Villeneuve, 1914.

Viridinsula Shannon, 1926: (31.

Type-species: Musca pionia Walker, 1849: 880.

Dasylucilia Rodendorf, 1926: 92,

Type-species: Lucilia pilosiventris Kramer,
1910: 35, by monotypy.

Caesariceps Rodendorf, 1926: 93.

Type-species: Lucilia flavipennis Kramer, 1917:
283, by monotypy; = Lucilia ampullacea Ville-
neuve, 1922.

Luciliella Malloch, 1926: 507.

Type-species: Lucilia fumicosta Malloch, 1926:
507, by original designation.

Chaetophaenicia Enderlein, 1936: 211.
Type-species: Musca silvarum Meigen, 1826:
53, by original designation.

Acrophagella Ringdahl, 1942: 64.

Type-species: Sarcophaga fuscipalpis Zetter-
stedt, 1845: 1306, by original designation; =
Sarcophaga magnicornis Siebke, 1863.

Sinolucilia Fan, 1965: 173.

Type-species: Lucilia appendicifera Fan, 1965:
173, by monotypy.

In Fennoscandia and Denmark large to medium
sized flies with black ground-colour and bright
green metallic colour, usually almost without
dusting on thorax and abdomen. Head profiles as
in Figs. 366, 367. Eyes bare. Male frons narrow
without lateroclinate seta. Female frons with a
lateroclinate and two proclinate orbital setae.
Fronto-orbital plates dusted white in anterior
half, posteriorly darkened. In female green metal-
lic colour often shining through at vertex. Arista
long plumose to pubescent (Figs. 366, 367, 411,
466). Facial carina absent. Parafacialia bare, den-
sely silvery dusted. Proepisternal depression,
prosternum, metasternal area and postalar wall
hairy. Hindmost prst acr well in front of suture.
341 h. 2-3 ph, outer outside a line through prs.
242-3 acr. 3+3 dc. 0-1+2-3 ia. 4-6 scutellar mar-
ginals. 2 npl. 241 kepst setae. Lower half of ante-
rior part of anepimeron bare (Fig. 6). Katatergite
pubescent, anatergite with short hairs below low-
er calypter. Coxopleural streak present, except in
Lucilia ampullacea (Figs. 368-376). Posterior spi-
racle with subequal lappets or anterior larger than
posterior. No setae along lower edge, exceptin L.
ampullacea which has a small inconspicuous bun-
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dle of small hairs on extreme ventral edge (Fig.
368). Area above hind coxa (metakatepisternum)
hairy (Figs. 370, 372, 374-376). Stem-vein bare on
upper surface of wing. Costa hairy below to far
beyond junction with R; (Figs. 398). Subcostal
sclerite bare or setulose (Fig. 9). R4, s hairy below
almost to r-m (Fig. 398). Cell r,,s opens well in
front of wing. Lower calypter white, bare above,
broad, inner edge converging backwards with lon-
gitudinal axis of fly. Upper calypter bare on upper
side. t; most often with 1 pv seta. t, with 1-3 ad
setae. f, with or without a preapical seta. t; with
strong ad and d preapical setae, pd preapical setae
much weaker. Hind coxa bare behind. Abdominal
ground-vestiture erect in males on all tergites and
decumbent in females except on T5. Lateral mar-
gins of ST2 overlapping ventral margins of T2.
Basal part of ST5 in males short and polished
black and without setae in middle. Aedeagus vari-
able, acrophallus always armed with denticles,
five types discernible among North European spe-
cies:

(1) ampullacea type (Figs. 381, 382). Paraphallus
long and slender, gently curved anteroven-
trally in apical half, tip expanded, serrate
dorsally. Ventral plates almost absent. Hy-
pophallus posteriorly a dentate ventral bulge
and anteriorly a cornu forming a shelf and
lateral wall supporting the paraphallic tip.
Acrophallus moderately long with lateral
duct. Mesohypophallus narrow, tapering
gradually. (ampullacea.)

(2) bufonivora type (Figs. 391, 392). Ventral
plate large. Paraphallus slender, sigmoid, ap-
ically dentate on dorsal side and directed ap-
icad. Apical part passing through a canal in
the cornu of hypophallus which is heavily

Fig. 366. Lucilia caesar (Linnaeus), male. Head profile.
Scale = 1.0 mm.
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sclerotised and provided with an apical open-
ing. Posterior part of hypophallus dentate.
Acrophallus moderately long with lateral
ducts. Mesohypophallus a long rod with par-
allel sides. (bufonivora and silvarum.)

(3) caesar type (Figs. 403, 404). Paraphallus long
and slender, apically curved downwards and
weakly dentate. Hypophallus shaped as low
dentate ridges, no cornu differentiated.
Acrophallus long. Lateral ducts not appar-
ent. Mesohypophallus a posteriorly broad
plate, tapering strongly apically. (caesar and
illustris.)

(4) magnicornis type (Figs. 416-418). Generally
very similar to the sericata type, but hypo-
phallus shorter and acrophallus longer.
(magnicornis.)

(5) sericata type (Figs. 459-461). Ventral plates
large. Paraphallus hook-shaped, abruptly
turned downwards apically, serrate here on
anterior side. Hypophallus shaped as low
dentate ridges. Apically the hypophallus
forms a peculiar vertical passage with a pos-
terior and lateral wall guiding the movement
of the tip of the paraphallus. Acrophallus
short with lateral duct. (regalis, richardsi and
sericata.)

Pregonite narrow, the most distal seta apical in
position. Postgonite with or without a basal seta.
Ejaculatory sclerite usually large and fan-shaped.
Ovipositor often with shortened or reduced
marginal setae on T7. Peculiar sclerotisations of-
ten present mid-ventrally in the intersegmental
membranes behind ST6 and ST7. ST8 usually of
full length, apically undivided. Epiproct and cerci
usually shining black, without microtrichiae.
Uterovaginal tubes in some species with shal-
low lateral sacs (cf. Hori, 1961), these are most
often unsclerotised. In Lucilia magnicornis and
Lucilia richardsi (but not in other Lucilia species
examined during this study) a pair of brown scle-

Fig. 367. Lucilia magnicornis (Siebke), male. Head pro-
file. Scale = 1.0 mm.
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Fig. 368. Lucilia ampullacea Villeneuve, posterior spira- Fig. 372. Lucilia illustris (Meigen), posterior spiracle.
cle.

Fig. 373. Lucilia regalis (Meigen), posterior spiracle.
Fig. 369. Lucilia bufonivora Moniez, posterior spiracle.

Fig. 374. Lucilia richardsi Collin, posterior spiracle.

Fig. 370. Lucilia caesar (Linnaeus), posterior spiracle.

Fig. 371. Lucilia magnicornis (Siebke), posterior spira-
cle.

Fig. 375. Lucilia sericata (Meigen), posterior spiracle.
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Fig. 376. Lucilia silvarum (Meigen), posterior spiracle.

rotised spots were found in the dorsal wall of the
uterus. These may possibly be sclerotisations af-
fecting parts of the lateral sacs. Hori (1961) found
the orifices of the lateral sacs to be brown-pig-
mented in L. sericata, L. cuprina and L. papuen-
sis. This may be the same as what Lewis & Pollock
(1975) interpret in Lucilia sericata as “scar tissue”,
assumed to have been produced by the paraphallic
processes piercing or abrading the wall of the uter-
us during copulation. I believe this sclerotisation
to be the result not of any injuries to the wall of the
female genital tract but of a normal maturation
process. Completely sclerotised lateral sacs occur
regularly in some species-groups of Pollenia (see
below).

All species are oviparous. Larvae are primarily
saprophagous in decaying animal matter. Adults
visit flowers, faeces and dead animals. Many spe-
cies are involved in human or animal myiasis, and
readily infect wounds. The genus is of great med-
ical, hygienic and forensic importance (Schu-
mann, 1971; Smith, 1986). Lucilia species have
been suspected of transmitting poliomyelitis virus
to humans (Nuorteva, 1958, 1959b, 1959c¢, 1959d,
1959e, 1960c, 1960d, 1961; but see review by
Greenberg, 1973). Descriptions of the immature
stages of most species occurring in Fennoscandia
and Denmark can be found in Hall (1948), Schu-
mann (1954, 1971), Kano & Sato (1952), Zumpt
(1965), Ishijima (1967) and Smith (1986).

The genus contains numerous species and oc-
curs in all faunal regions.

9 species in Fennoscandia and Denmark.

Note on synonymy. American authors (Hall,
1948, 1965; Shewell, 1987) split Lucilia as under-
stood here (s.lat.) into several genera. These are
listed as subgenera by Schumann (1986). Even
though several of them may represent monophy-
letic assemblages (cf. discussion of aedeagus-types
above), no overall phylogenetic analysis of the
subfamily on the basis of a broad range of charac-
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ters has been performed, and no consistent classi-
fication has therefore been reached (cf. also dis-
cussion by James, 1971). For the time being I
prefer to retain Lucilia in a traditional broad
sense. The genus as here understood is possibly
not monophyletic, as it is differentiated from He-
mipyrellia and Hypopygiopsis only by an obvious
plesiomorphy: absence of long fine setae on the
katatergite (Zumpt, 1956a, 1956b; Aubertin,
1931, 1933; Senior-White, Aubertin & Smart,
1940). Hypopygiopsis has a quite peculiar aedea-
gus (cf. figures in Kurahashi, 1977). Both Hemipy-
rellia and Hypopygiopsis have the hind coxa hairy
behind.

Key to species of Lucilia

1  Coxopleural streak absent (Fig. 368); a few
inconspicuous hairs present at extreme lower
corner of posterior spiracle (requires quite
careful observation) (Fig. 368); subcostal
sclerite with black setulae; occiput mostly
clothed with pale hairs, only 1 irregular row
of black setulae behind postocular row of
setae; O': frons narrower than parafacialia,
0.035-0.040 times head-width; epandrium
normal, narrower than length of T5 at mid-
line; Q: T6 with long marginal setae along
whole hind margin, with no bare sections;
mid-dorsal line in dried specimens straight
when seen in profile

27. ampullacea Villeneuve

—  Coxopleural streak present (Figs. 369-376);
lower margin of posterior thoracic spiracle
quite bare; subcostal sclerite bare or setulose

2

2(1) Basicosta white or yellow; subcostal sclerite
with microscopic pubescence only, without
black setulae; 3 post acr; J': frons broader
than parafacialia; Q: basal dorsal excavation
of abdomen broadly separated from hind
margin of T1+2

3

—  Basicosta dark brown or black; t, with 1 ad
5
3(2) t, with 1 ad; palpi yellow or brown; median

marginal setae of T3 weak, sometimes hair-
like, adpressed, about as strong as parame-



dian ones, equal to or shorter than half the
length of T4; " frons 0.122-0.137 times
head-width; Q:abdominal dusting strong, di-
vided along mid-line according to angle of
view; fronto-orbital plates half as wide as
frontal vitta

34. sericata (Meigen)
t, with 2-3 ad; palpi darker
4

4(3) T5 with strong discal setae intermingled with

short hairs which are less than half as long as
the discal setae, shortest hairs about as long
as or shorter than hairs covering disc of T4;
2-4 median marginal setac on T3 strong,
erect, longer than half the length of T4; kate-
pimeron (barette) bare, occasionally with 1-2
short fine hairs; palpi yellowish to black; d":
frons 0.165-0.188 times head-width; Q@: ab-
dominal dusting rather strong, divided along
mid-line according to angle of view; fronto-
orbital plates about half as wide as frontal
vitta

32. regalis (Meigen)

T5 without strong discal setae, with long
hairs of rather uniform length only, shorter
hairs longer than hairs covering disc of T4;
median marginal setae on T3 weak, more or
less adpressed, shorter than half the length of
T4; katepimeron with 3-6 short fine hairs;
palpi greyish-brown; ': frons 0.077-0.098
times head-width; Q: abdominal dusting very
weak, abdomen shining; fronto-orbital
plates much less than half as wide as frontal
vitta

33. richardsi Collin

5(2) Subcostal sclerite with microscopic pubes-

cence only, without black setulae (Fig. 9,
upper); TS with discal setae; T1+2 black,
contrasting strongly with green colour of T3-
T5; palpi greyish-brown to black; " frons
broader than parafacialia; Q: basal dorsal
excavation of abdomen broadly separated
from hind margin of T1+2

6
Subcostal sclerite with small black setulae

near apex in addition to microscopic pubes-
cence (Fig. 9, lower); TS discal setae hardly

differentiated (') or absent (9); T14-2 shin-
ing green, sometimes dark but not contrast-
ing strongly with colour of T3-5; palpi yellow;
2 post acr; ' median marginal setae of T3
generally somewhat more erect than parame-
dian ones, though similar in size; Q: median
marginal setae of T3 rather weak, not differ-
ent from the paramedian ones in size or di-
rection, adpressed, shorter than half the
length of T4; basal dorsal excavation of ab-
domen narrowly but distinctly separated
from hind margin of T1+2

8

6(5) Arista with short hairs, bare on outer third or

half, somewhat swollen at base (Fig. 411);
042(3) ia; 3 post acr; t, with 2 py; palpi
greyish-brown; first flagellomere more than
half as long as greatest length of eye viewed
in profile; katepimeron bare; marginal setae
on T3 variable; J": 0.136-0.159 times head-
width; face strongly protruding; 9: first an-
tennal flagellomere very large

30. magnicornis (Siebke)

Arista normal, with long hairs (Fig. 466);
142 ia; t, with 1 pv; 2-4 median marginal
setac on T3 strong, strikingly different from
the paramedian ones, erect, as long as or
longer than half the length of T4; first flagel-
lomere half as long as greatest length of eye
viewed in profile or less

7

7(6) 3 post acr; palpi brown, black on outer third

or half; katepimeron usually bare, occasion-
ally with a single hair; distance in front of
suture between acr rows of setae equal to
distance between acr and dc rows; I": frons
0.076-0.107 times head-width; head at lunula
not protruding; most anterior frontal seta as
distant from eye margin as from ptilinal su-
ture, or slightly closer to the latter; Q: frons
about as wide as an eye, when seen from
above, 0.327-0.363 times head-width; epi-
proct without microtrichiae, cerci normally
shaped (Fig. 476)

35. silvarum (Meigen)
2 post acr; palpi brown; katepimeron with 0-5
short fine hairs; distance in front of suture

between acr rows of setae distinctly less than
distance between acr and dc rows; J': frons
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0.094-0.109 times head-width; head at lunula
somewhat protruding, most anterior frontal
seta twice as distant from eye margin as from
ptilinal suture; Q: frons narrower than an
eye, when seen from above, 0.258-0.299
times head-width; epiproct densely microtri-
chiose, cerci narrow (Fig. 396)

28. bufonivora Moniez

8(5) O frons distinctly narrower than parafacia-
lia, 0.025-0.051 times head-width; epandri-
um large, swollen, shining, broader than
length of TS5 at mid-line; Q: T6 with short
marginal setae at mid-dorsal line and post-
eroventrally on each side, middle section of
hind margin appearing bare on each side
(Fig. 407, 410); mid-dorsal edge in dried
specimens more or less convex when seen in
profile (Fig. 407)

29. caesar (Linnaeus)

— ' frons about as wide as parafacialia, 0.054-
0.093 times head-width; epandrium of nor-
mal shape and size, narrower than length of
TS5 at mid-line; Q: T6 with long marginal
setae along the whole hind margin, no bare
sections (Fig. 408, Fig. 432); mid-dorsal edge
in dried specimens more or less straight when
seen in profile (Fig. 408)

31. illustris (Meigen)

27. Lucilia ampullacea Villeneuve, 1922
Figs 35, 368, 377-386.

Lucilia flavipennis Kramer, 1917: 283. Junior pri-
mary homonym of Lucilia flavipennis Mac-
quart, 1843: 296.

Lucilia ampullacea Villeneuve, 1922: 515.

Lucilia krameri Séguy, 1925b: 94. Replacement
name for Lucilia flavipennis Kramer, 1917.

Lucilia laoshanensis Quo, 1952: 116, 118.

d'Q. Palpi yellow. First flagellomere 4-5 times as
long as wide. 2 post acr. Occiput concave (espe-
cially in male). 3 4 in a gently curved line. 2+1 ph
setae. 1+2 ia. Basicosta black. Subcostal sclerite
yellow with black setulae. t; with 1 pv seta. t, with
1ad seta. t; with 0-3 av setae. Marginal setae on T3
weak and decumbent, those on T4 strong and
erect. TS5 shorter than T4.

d'. Frons 0.035-0.040 times head-width (n=5).
f, without a preapical seta. Excavation in anterior
end of abdomen reaching margin of T1+2. Post-
abdomen and ST5 of normal size. Cerci short and
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straight. Surstyli black but basally with yellow
colour and somewhat swollen, short and blunt
apically. Long and dense vestiture on surstylus
and anterior surface of epandrium (Figs. 378,
379). Bacilliform sclerites elongate, separated.
Membrane between them with short hairs ventral-
ly and long setae dorsally. Aedeagus of ampulla-
cea type. Pregonite with 3 setae. Postgonite with
basal seta.

Q. Frons 0.284-0.319 times head-width (n=5).
Frontal vitta 2 times as wide as fronto-orbital
plates. f, with a preapical seta. Excavation in ante-
rior end of abdomen narrowly separated from
hind-margin of T1+2. In ovipositor T6 and T7
with a full row of rather long marginal setae. ST6
short. ST7 broad. Intersegmental membrane 7-8
with long microtrichiae. Pleural membrane 8
without microtrichiae in basal half. [3 ovipositor
slides examined.]

Length. 5-11 mm.

Distribution. Widespread and apparently com-
mon in Denmark and southernmost Sweden. Ab-
sent from Norway and Finland. - Throughout Pa-
laearctic, also in Oriental and Australian Regions.

Biology. Attracted to the stinkhorn fungus
(Phallus impudicus Pers.) in Denmark (Nielsen,
1963, 1968). In Denmark involved in a case of
myiasis in the hedgehog (Erinaceus europeus L.)
(Nielsen, Nielsen & Walhovd, 1978). Adults have

SDO0E

Fig. 377. Lucilia ampullacea Villeneuve, male. ST1-5.
Scale = 0.8 mm.



Fig. 378. Lucilia ampullacea Villeneuve, male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view.
Scale = 0.2 mm.

Fig. 379. Lucilia ampullacea Villeneuve, male. Epandrium, cerci and surstyli, posterior view. Scale = 0.2 mm.
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Fig. 380. Lucilia ampullacea Villeneuve, male. Bacilli-
form sclerites and vestiture on membrane between
them. Scale = 0.2 mm.

0.2 mm.

Fig. 382. Lucilia ampullacea Villeneuve, male. Disti-
phallus, dorsal view. (Left paraphallic tip has slipped out
of its groove.) Scale = 0.2 mm.

Fig. 383. Lucilia ampullacea Villeneuve, male. Ejac-
ulatory sclerite. Scale = 0.2 mm.
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Fig. 385. Lucilia ampullacea Villeneuve, female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 188.

Fig. 384. Lucilia ampullacea Villeneuve, male. Post- and
pregonites. Scale = 0.2 mm.

Fig. 386. Lucilia ampullacea Villeneuve, female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.4 mm. G.pr. 187.
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been collected from May to October, with maxi- d'. Frons 0.094-0.109 times head-width (n=5).

mum numbers in August. Frontal vitta about as broad as or slightly broader

than each fronto-orbital plate. f, most often with-
28. Lucilia bufonivora Moniez, 1876 out a preapical seta. ST5 normal. Cerci straight,
Figs 369, 387-396. slightly dilated apically in profile. Surstylus paral-

lel-sided in profile, apically blunt. Bacilliform

el bufonixors Motties, 1876: 25. sclerites separated, weakly sclerotised compared

d'Q. Lower squama somewhat infuscated. Palpi with silvarum, with median rounded projection.
dark brown, yellowish proximally. First flagel- Membrane between them with ventral area of
lomere 3 times as long as broad. Occiput flat in hairs, setae absent. Aedeagus of bufonivora type.

male, convex in female, mostly with black setae.
3+1(2) h setae, basals usually in a rather broken
line. 2+1 ph setae. Occasional specimens may
have 3 post acr, thus resembling silvarum in this
respect. t; with 2 av setae.

2
®

Fig. 388. Lucilia bufonivora Moniez, male. Epandrium,
cerci, surstylus and bacilliform sclerite, left lateral view.
Scale = 0.2 mm.

"\
.
Fig. 387. Lucilia bufonivora Moniez, male. ST1-5. Scale Fig. 389. Lucilia bufonivora Moniez, male. Epandrium,

= 0.4 mm. cerci and surstyli, posterior view. Scale = 0.2 mm.
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Fig. 390. Lucilia bufonivora Moniez, male. Bacilliform
sclerites and vestiture on membrane between them.
Scale = 0.2 mm.

Fig. 392. Lucilia bufonivora Moniez, male. Distiphallus,
dorsal view. (Left paraphallic tip has slipped out of its
canal). Scale = 0.2 mm.

Fig. 394. Lucilia bufonivora Moniez, male. Pre- and
postgonites. Scale = 0.2 mm.

Pregonite with 5 setae. Postgonites with basal
seta.

Q. Frons 0.258-0.299 times head-width (n=5).
f, with a preapical seta. All tergites and sternites of
ovipositor except T8 at least half covered by mi-
crotrichiae. T7 divided completely, halves broad.
Epiproct microtrichiose. Cerci strikingly elongate
with an irregular outline, without microtrichiae.
ST6 and ST7 broad, the latter shaped distally like
a broad semi-circle and with numerous setae. ST8
proximally weakly sclerotised. No sclerotisations
in the intersegmental membranes. Pleural mem-
brane 8 with a narrow anterior zone without mi-
crotrichiae. [3 ovipositor slides examined.]

Length. 5.5-9.5 mm.

Fig. 391. Lucilia bufonivora Moniez, male. Aedeagus,
left lateral view. Insets: tip of paraphallus (enlarged),
opening of sperm duct with opening of lateral ducts
above it. Scale = 0.2 mm.

Fig. 393. Lucilia bufonivora Moniez, male. Ejaculatory
sclerite. Scale= 0.2 mm.

Fig. 395. Lucilia bufonivora Moniez, female. Sperma-
thecae. Scale = 0.2 mm. G.pr. 196.

Distribution. Rather rare. Scattered occurrenc-
es in Denmark, and southern Norway, Sweden
and Finland. - Throughout Palaearctic Region,
including North Africa and China.

Biology. Obligatory parasite of amphibians
(Brumpt, 1934). Eggs are laid on the living host
which is subsequently completely destroyed. Nu-
merous specimens from Denmark in ZMC have
been bred from the Common Toad (Bufo bufoL.)
(see also Lundbeck, 1927, who gives further refer-
ences to Danish reports). A case of parasitism
involving the Common Frog (Rana temporaria L.)
has been reported from Finland (Om: near Haa-
pavesi) by Koskela, Itimies & Pasanen (1974).
Adults are on the wing from June to August.
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Fig. 396. Lucilia bufonivora Moniez, female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 196.

Note on synonymy. In the past it has been sug-
gested that Lucilia elongata Shannon, 1924, is a
synonym of L. bufonivora Moniez (Aubertin,
1933; cf. also Zumpt, 1956a; 1965). I have seen the
holotype @ of elongata (in USNM) together with
other 0 Q material, and I find that it is definitely a
separate species on several characters, including
the shape of the & surstylus and the non-microtri-
chiose Q epiproct.

29. Lucilia caesar (Linnaeus, 1758)
Figs 6, 9, 366, 370, 397-407, 409, 410; Plate - fig 4.

Musca caesar Linnaeus, 1758: 595.
Musca cadaverina Linnaeus, 1758: 595.
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Musca viridicaerulea De Geer, 1776: 62. Unjusti-
fied replacement name for Musca cadaverina
Linnaeus, 1758.

Musca splendida Meigen, 1826: 56.

Lucilia lepida Robineau-Desvoidy, 1830: 453.

Lucilia azurea Robineau-Desvoidy, 1830: 455.

Lucilia albiceps Meigen, 1838: 292.

Somomya jeddensis Bigot, 1877: 255.

Lucilia angustifrons Townsend, 1908: 120.

J'Q. Palpi yellow. First flagellomere about 3
times as long as wide. Occiput concave (especially
in male), with about 2-3 irregular rows of black
setulae behind postocular row, otherwise with
pale hairs. 3 £ in a weakly curved line. 2+1 ph. t;
with 2 av.



Fig. 397. Lucilia caesar (Linnaeus), male. Areas behind wing base, dorsoposterior view.

Fig. 398. Lucilia caesar (Linnaeus), male. Left wing from above. Inset: costa from below showing distribution of small
hairs on its underside. Scale = 1.0 mm.
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Fig. 399. Lucilia caesar (Linnaeus), male. ST1-5. Scale
= 0.8 mm.

———

Fig. 400. Lucilia caesar (Linnaeus), male. Epandrium,
cerci, surstylus and bacilliform sclerite, left lateral view.
Scale = 0.2 mm.
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Fig. 401.

Fig. 402.
mm.

Lucilia caesar (Linnaeus), male. Epandrium, cerci and surstyli, posterior view. Scale = 0.2 mm.

Lucilia caesar (Linnaeus), male. Bacilliform sclerites and vestiture on membrane between them. Scale = 0.2
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Fig. 403. Lucilia caesar (Linnaeus), male. Aedeagus, left lateral view. Inset: tip of paraphallus and neighbouring area
(enlarged). Scale = 0.2 mm.

S

Fig. 404. Lucilia caesar (Linnaeus), male. Distiphallus,
dorsal view. Scale = 0.2 mm.

Fig. 405. Lucilia caesar (Linnaeus), male. Ejaculatory
sclerite. Scale = 0.2 mm.

Fig. 406. Lucilia caesar (Linnaeus), male. Pre- and post- Fig. 407. Lucilia caesar (Linnaeus), female, left lateral
gonites. Scale = 0.2 mm. view of proximal segment of ovipositor. (From Rognes,
1980: fig. 6D).

—_

Fig. 408. Lucilia illustris (Meigen), female, left lateral
view of proximal segment of ovipositor. (From Rognes,
1980: fig. 6H).

Fig. 409. Lucilia caesar (Linnaeus), female. Spermathe-
cae. Scale = 0.2 mm. G.pr. 190.
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Fig. 410. Lucilia caesar (Linnaeus), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.4 mm. G.pr. 191.

d. Frons 0.025-0.051 times head-width
(n=47). Fronto-orbital plates touching. f, without
a preapical. Epandrium very large. Cerci broad
basally in dorsal view, apical parts slightly upturn-
ed in profile. Surstylus broad in dorsal view,
slightly curved downwards in lateral view, apex
bifid. Bacilliform sclerites heavily sclerotised,
separated. No setae, only hairs on membrane be-
tween them. Aedeagus of caesar type. Pregonite
with 3 setae. Postgonite with basal seta.

Q. Frons 0.296-0.333 times head-width (n=5).
f, with a preapical. T6 in dried specimens convex
in profile. In microscopical preparations T6 long
with strong marginal setae near mid-line and near
posterolateral corners, setae absent or only very

short setulae present in between. T7 with similarly
arranged marginals, 2-4 near mid-line and a lateral
group on each side, setae absent in middle on each
side. Posterior part of ST6 microtrichiose, other-
wise ovipositor tergites and sternites without mi-
crotrichiae. ST7 broad. ST8 very long, almost 1.5
times as long as T8, apically rounded with a sub-
apical transverse row of rather strong setae. In-
tersegmental membrane 6-7 with a double sclero-
tisation just behind margin of T6, a long narrow
one behind ST6. A short similar prolongation be-
hind ST7. [3 ovipositor slides examined. ]

Length. 5.5-11.5 mm.

Distribution. Very common in Fennoscandia
and Denmark. All over Denmark. In Norway
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north to NTI, in Sweden north to DIr. and in
Finland north to Sb, Kb, Om. In Kr (U.S.S.R.)
north to Ahvenjirvi (formerly in Karelia pomo-
riensis occidentalis) (material in ZMH). Ascends
to subalpine region in southern Norway. -
Throughout Palaearctic Region (Schumann,
1986).

Biology. Less heliophilic than L. illustris (Nuor-
teva, 1964b). Moderately synanthropic in south
Finland and more so than L. illustris, presumably
because of its closer proximity to the northern
limit of its range (Nuorteva, 1963). Attracted to
the stinkhorn fungus (Phallus impudicus Pers.) in
Denmark (Nielsen, 1963, 1968). Taken in copula
in Sweden (Sk.) on May 28 and June 10 (O.Ring-
dahl leg.). Involved in cases of sheepstrike in Nor-
way and Denmark (Brinkmann, 1976; Nielsen,
1984a, 1984b). In Norway probably acting as pri-
mary striker and the most important fly involved
in sheep-strike. Involved in a case of myiasis in the
hedgehog (Erinaceus europaeus L.) in Denmark
(Nielsen, Nielsen & Walhovd, 1978). In Norway a
larva was recovered from a cancerous wound in
the external auditory meatus of a human and was
reared to the adult stage (R.Mehl, pers. comm_;
K.R. det.). Adults are on the wing from May to
October, but single specimens have been collected
in Denmark in March and April. Maximum num-
bers occur in June and July.

Note. The number of hairs on the underside of
the arista cannot be used to distinguish this species
with confidence from L. illustris (see Rognes,
1980).

Notes on synonymy. Musca splendida was de-
scribed by Meigen from '@ syntypes, with nei-
ther collector nor type locality given [probably
West Germany: Stolberg]. Meigen Plate 120, fig.
3 (Morge, 1976a) figures both sexes. In Meigen’s
collection in MNHN are 13'1Q under this name,
both labelled “Meigen” and “2111/40”. The male
is in good condition and is also labelled “splendi-
da/' [Meigen’s hand]”. It is definitely the present
species, and I have labelled it and here designate it
as lectotype of Musca splendida Meigen, to con-
form with the synonymy suggested by Collin
(1926) and established by Aubertin (1933). The
male figured on Plate 120 has a rather broad frons
for a Lucilia caesar and is possibly based on an-
other specimen. The female is mounted very high
on the pin and has lost the front and mid left legs.
It bears a label in Meigen’s hand reading “splendi-
da/Q/Léfmann [?, difficult to read]”. I have la-
belled it as paralectotype. It probably belongs to
silvarum Meigen. Lucilia albiceps was described
by Meigen on the basis of female(s) from “Hiesige
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Gegend” [West Germany, Stolberg]; neither col-
lector nor number of specimens was indicated.
Meigen Plate 299, fig. 13 (Morge, 1976b) illus-
trates a Q named “Musca albiceps” in the legends
{Morge, 1975: 459, 497). In Meigen’s collection in
MNHN is a female labelled (1) “Meigen” and
“2107/40”, (2) “Lucilia / albiceps/ @ / ... [illegible
name] [in Meigen’s hand]”. It has the T6 of the
ovipositor fully exposed. It belongs to the present
species. [ have attached a holotype label.

30. Lucilia
COMB.N.
Figs 12-17, 20, 21, 367, 371, 411-422.

Sarcophaga fuscipalpis Zetterstedt, 1845: 1306.
Junior secondary homonym of Lucilia fuscipal-
pis Macquart, 1834: 28 and 1835: 253.

Sarcophaga magnicornis Siebke, 1863: 160.

Francilia alaskensis Shannon, 1924: 74.

magnicornis  (Siebke, 1863),

d9. Palpi greyish-brown. First flagellomere
broad, about 2.5 times as long as wide. Occiput
strongly convex, with black setulae only behind
postocular row. 3+0-1 % , basal humeral setae in a
strongly broken line, as if at the corners of a right-
angled triangle. 2+1 ph. f, with a preapical seta in
both sexes. t; with 2 av.

¢ Frons 0.136-0.159 times head-width (n=>5).
Frontal vitta as wide as each fronto-orbital plate.
T3 usually with a full row of rather strong marginal
setae, at least half as long as T4 or longer. Ab-
domen undusted, with sparse erect ground-vesti-
ture. Discal setae present on T5 and T4. STS with
large projecting lobes. Cerci very long and nar-
row. Bacilliform sclerites adjoining, long, well
sclerotised. Aedeagus of magnicornis type. Prego-
nite with 5 setae. Postgonite without basal seta.

Q. Frons 0.362-0.395 times head-width (n=5).
T3 marginal setae variable, sometimes strong
medially and laterally, sometimes almost undiffer-
entiated. Abdominal dusting conspicuous.
Ground-vestiture decumbent on T3 and T4, erect
on T5. T6 with a posterior incision of weak sclero-
tisation which sometimes almost “divides” the
sclerite. T7 and T8 halves weakly sclerotised pos-
teriorly, both with short marginal setae. ST7 rath-
er narrow. Hypoproct microtrichiose in apical half
only, basal half quite bare, lacking both setae and
microtrichiae, which is unique. [2 ovipositor slides
examined. ]

Length. 5-8.5 mm.

Distribution. Subalpine and low alpine regions.
Widespread in Norway, also collected in the low-
lands in southeastern Norway (100 m a.s.l. TEY,
Drangedal). Northernmost Finland (Li and Le).




Fig. 411. Lucilia magnicornis (Siebke). Arista, male
(left) and female (right). (From Rognes, 1980: figs.
5A,B).

=
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Fig. 412. Lucilia magnicornis (Siebke), male. ST1-5.
Scale = 0.4 mm.

Fig. 413. Lucilia magnicornis (Siebke), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale
= 0.2 mm.
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Fig. 417. Lucilia magnicornis (Siebke), male. Aedeagus,
tip of paraphallus and neighbouring area, left lateral
view (enlarged).

Fig. 418. Lucilia magnicornis (Siebke), male. Distiphal-
lus, dorsal view. Scale = 0.2 mm.

Fig. 414. Lucilia magnicornis (Siebke), male. Epandri-
um, cerci and surstyli, posterior view. Scale = 0.2 mm.
—

Fig. 419. Lucilia magnicornis (Siebke), male. Ejaculato-
ry sclerite. Scale = 0.2 mm.

\ /
/

Fig. 415. Lucilia magnicornis (Siebke), male. Bacilli-
form sclerites. Scale = 0.2 mm. Fig. 420. Lucilia magnicornis (Siebke), male. Post- and
pregonites. Scale = 0.2 mm.

Fig. 416. Lucilia magnicornis (Siebke), male. Aedeagus. Fig. 421. Lucilia magnicornis (Siebke), female. Sper-
left lateral view. Scale = 0.2 mm. mathecae. Scale = 0.2 mm. G.pr. 192.
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Fig. 422. Lucilia magnicornis (Siebke), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.4 mm. G.pr. 192.

Mountainous districts in Sweden from Dlr. north
to T.Lpm. Absent from Denmark. - Palaearctic:
apart from Fennoscandia also in Poland (Pienin)
(Draber-Moriko, 1978), arctic and subarctic parts
of U.S.S.R. from Kola peninsula to Taymyr, also
Western Sayan mountains (Buyba) (Chernov,
1959, 1965; Grunin, 1970a). Nearctic: Alaska to
Labrador (Hall, 1965; Danks, 1981).

Biology. Immature stages have not been de-
scribed. Nothing is known about its life-cycle in
Fennoscandia. Bred from carcasses of Midden-
dorff’s vole in the virgin tundra of East Siberia
(Chernov, 1965). According to Nuorteva (1963) it

is a purely asynanthropic species in Finland.
Adults are on the wing from June to August, with
a maximum in July.

Nomenclature. Sarcophaga fuscipalpis was de-
scribed from 33 3Q from “... Ristansfors ...
Mullfjellen ... Skalstugan ... [Jmt.] ... Suul [NTI]
...”, collected on Zetterstedt’s third Lapland jour-
ney in 1840. 2329 syntypes have been located in
the Diptera Scandinavica collection (drawer 24) in
ZML, and 1Q in the Wallengren collection (draw-
er IV. 13). I have labelled and here designate as
lectotype a ' labelled “Mullfjell” in Zetterstedt’s
hand and already dissected by Zumpt. 1339
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which all bear a square green tag indicating cap-
ture on the 1840 journey to Lapland have been
labelled as paralectotypes. The identity of the ho-
lotype Q@ of Sarcophaga magnicornis Siebke has
been reported by Rognes (1983c).

31. Lucilia illustris (Meigen, 1826)
Figs 372, 408, 423-432.

Musca illustris Meigen, 1826: 54.

Musca parvula Meigen, 1826: 55.

Musca equestris Meigen, 1826: 57.

Phaenicia azurea Robineau-Desvoidy, 1863: 788.
Calliphora simulatrix Pandell€, 1896: 218.

d'Q. First flagellomere about 3 times as long as
wide. Occiput concave (especialy in male) with
mostly black setulae. 3+0-1 £, basal humeralsin a
weakly curved line. 2+1 ph. t; with 2 av setae.

d. Frons 0.054-0.093 times head-width
(n=39). Fronto-orbital plates touching or almost
so. f, without a preapical seta. Abdominal dusting
almost absent. Lobes of ST5 and epandrium of
normal size. Cerci narrow, in profile bent back-
wards in distal half, hook-shaped apically. In dor-
sal view apical branches diverging, in dried speci-
mens branches more diverging than shown in Fig.
425. Surstylus curved, distally hook-shaped in
profile. Bacilliform sclerites separated, mem-
brane between them only with hairs in ventral
part, setae absent. Aedeagus of caesar type. Post-
gonite with 3 setae. Pregonite with basal seta.

Q. Frons 0.335-0.386 times head-width (n=5).
Frontal vitta more than 2 times as broad as each
fronto-orbital plate. f, with a preapical seta. Ab-
dominal dusting very weak. Mid-dorsal edge of T6
in dried specimens straight when seen in profile.
T6 with full row of marginal setae. T7 divided or
almost so, with a full row of marginal setae, but
these are short. ST6 and ST7 with small posterior
prolongations into the intersegmental membranes
behind them. [3 ovipositor slides examined.]

Length. 5.5-11 mm.

Distribution. Very common. All over Fenno-
scandia and Denmark. Ascends to subalpine re-
gion. - Palaearctic, Nearctic, Oriental and Austra-
lian Regions.

Biology. More heliophilic than L. caesar (Nuor-
teva, 1964b). In the northern parts of Finland it is
strongly synanthropic, whereas it is almost inde-
pendent of the conditions created by man in the
south (Nuorteva, 1963). Reported from a case of
myiasis in the hedgehog (Erinaceus europaeus L.)
(Nielsen, Nielsen & Walhovd, 1978). Involved in
sheep-strike in Denmark and Norway (Brink-
mann, 1976; Nielsen, 1984a, 1984b), possibly as a
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primary striker. In Finland reported from a case of
wound myiasis in an old woman (Laitinen, Nuor-
teva & Renkonen, 1970). Adults have been col-
lected from April to October.

Note. The number of hairs on the underside of
the arista cannot be used to distinguish this species
with confidence from L. caesar (see Rognes,
1980).

Notes on synonymy. Musca illustris, Musca par-
vula and Musca equestris were all described by
Meigen on the basis of specimens “...Von Herrn v.
Winthem...”, now in Vienna. All species are il-
lustrated in Meigen’s Plates (Morge, 1975, 1976a,
1976b). The types were examined by Collin
(1926), and I consider him as the first reviser in
establishing illustris as the valid name for this spe-
cies. A specimen of parvula is also in Meigen’s
collection in MNHN. It is labelled (1) “Meigen”
and “2110/40”, (2) “7472”, (3) “Lucilia / parvula /
J' / Lofman [Meigen’s hand]”. It is obviously a
later addition and not a syntype, as correctly
pointed out by Collin (1926). It belongs to sericata
Meigen. In Pandellé’s collection in MNHN are
5d under Calliphora simulatrix. All are labelled
“d/6033” in Pandellé’s hand, have the genitalia
visible and belong to the present species. I have
labelled and here designate one specimen as lecto-
type; the other 4 have been labelled as paralecto-

types.
Fig. 423. Lucilia illustris (Meigen), male. ST2-5. Scale =
0.8 mm.




Fig. 424. Lucilia illustris (Meigen), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale =
0.2 mm.
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Fig. 426. Lucilia illustris (Meigen), male. Bacilliform
sclerites and vestiture on membrane between them.
Scale = 0.2 mm.

Fig. 425. Lucilia illustris (Meigen), male. Epandrium,
cerci and surstyli, posterior view. Scale = 0.2 mm.
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Fig. 427. Lucilia illustris (Meigen), male. Aedeagus, left lateral view. Inset: tip of paraphallus and neighbouring area
(enlarged). Scale = 0.2 mm.

Fig. 428. Lucilia illustris (Meigen), male. Distiphallus,
dorsal view. Scale = 0.2 mm.

Fig. 430. Lucilia illustris (Meigen), male. Post- and pre-
gonites. Scale = 0.2 mm.

Fig. 429. Lucilia illustris (Meigen), male. Ejaculatory
sclerite. Scale = 0.2 mm.

Fig. 431. Lucilia illustris (Meigen), female. Spermathe-
cae. Scale = 0.2 mm. G.pr. 105.
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Fig. 432. Lucilia illustris (Meigen), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.6 mm. G.pr. 106.

32. Lucilia regalis (Meigen, 1826)
Figs 373, 433-443.

Musca regalis Meigen, 1826: 54.
Calliphora longilobata Pandellé, 1896: 219.

d'@. Palpi blackish-brown. First flagellomere
about 3 times as long as wide. Occiput flat in male,
slightly convex in female, with black setulae only.
3+0-1 h, basal humerals in a weakly broken line.
2+1 ph. f, with a preapical seta in both sexes. t,
with 0-2 av setae. Strong marginal setae on T3 may
occasionally be undeveloped in both sexes. Freak
specimens may also have only a single ad on t,.
These may be separated from sericata by the pres-
ence of an a preapical seta on f, (') and strong
discal setae on T5.

d'. Frons 0.165-0.188 times head-width (n=5).

Frontal vitta 2 times as wide as each fronto-orbital
plate. Abdominal dusting almost absent. Lobes of
ST5 large. Cerci and surstyli very long and nar-
row. Bacilliform sclerites long and adjoined for a
long distance. No setae in membrane between
them. Aedeagus of sericata type. Acrophallus
with no ventral projection in middle in profile.
Pregonite with 7 setae. Postgonite without basal
seta.

Q. Frons 0.402-0.410 times head-width (n=5).
Frontal vitta less than 2 times as wide as fronto-
orbital plates, which are rather broad. Abdominal
dusting conspicuous, shifting along mid-line ac-
cording to light. T6 with a full row of marginals,
posteriorly a broad band of microtrichiae. T7 al-
most fully divided. ST6 and ST7 with small poste-
rior prolongations into intersegmental membrane
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Fig. 433. Lucilia regalis (Meigen), male. ST1-5. Scale =
0.4 mm.

\

Fig. 434. Lucilia regalis (Meigen), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale =
0.2 mm.
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Fig. 437. Lucilia regalis (Meigen), male. Aedeagus, left
lateral view. Scale = 0.2 mm.

Fig. 438. Lucilia regalis (Meigen), male. Acrophallus
and tip of paraphallus, left lateral view.

Fig. 435. Lucilia regalis (Meigen), male. Epandrium, Fig. 439. Lucilia regalis (Meigen), male. Distiphallus,
cerci and surstyli, posterior view. Scale = 0.2 mm. dorsal view. Scale = 0.2 mm.

 —

Fig. 440. Lucilia regalis (Meigen), male. Ejaculatory
sclerite. Scale = 0.2 mm.

Fig. 436. Lucilia regalis (Meigen), male. Bacilliform
sclerites. Scale = 0.2 mm.

Fig. 441. Lucilia regalis (Meigen), male. Pre- and post-
gonites. Scale = 0.2 mm.
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Fig. 442. Lucilia regalis (Meigen), female. Spermathe-
cae. Scale = 0.2 mm. G.pr. 208.

Fig. 443. Lucilia regalis (Meigen), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 1.0 mm. G.pr. 208.

behind them. Pleural membrane 8 with long and record from @. Absent from Finland. - Wide-
fine microtrichiae in posterior part. spread in the Palaearctic Region from Western
Length. 4.5-9.0 mm. Europe to Amur Oblast (U.S.S.R.), China and
Distribution. Rare. Widespread in Denmark. Mongolia. Absent from the British Isles and Ja-
Only Sk. and Ol. in Sweden. In Norway a single pan (Ozerov, 1986; Schumann, 1986).
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Biology. Imature stages unknown. Nothing is
known of its life-cycle. The specimen from Nor-
way was collected close to a refuse dump (Qra).
Adults have been collected in Fennoscandia and
Denmark from May to September.

Nomenclature. Only the male of Musca regalis
was described by Meigen, on the basis of an un-
specified number of specimens “von Herrn v.
Winthem”, now in Vienna. I have not been able to
find an illustration of it in Meigen’s Plates (Morge,
1975, 1976a, 1976b). Collin (1926) examined
13'1Q under this name in the Vienna collection.
No characters of the genitalia were mentioned by
Collin, but on the basis of the other characters
described it appears that the name has been cor-
rectly interpreted by later authors (Zumpt, 1956a;
Mihaélyi, 1977). Calliphora longilobata was de-
scribed on the basis of male(s) from “Prusse Ori-
entale”. In Pandellé’s collection in Paris is a single
male labelled “'/5619” in Pandellé’s hand. It has
the genitalia exposed and conforms to the tradi-
tional concept of regalis Meigen. I have labelled it
as holotype.

33. Lucilia richardsi Collin, 1926
Figs 374, 444-454.

Lucilia richardsi Collin, 1926: 259.

d'Q. Palpi infuscated brown. First flagellomere
about 3 times longer than wide. Occiput weakly
concave in male, convex in female, with black
setulae only. 3+1 A, basals in a weakly curved
line. 2+1 ph. t, in extremely rare cases with only 1
ad seta. t; with 1-3 av setae.

Fig. 444. Lucilia richardsi Collin, male. ST1-5. Scale =
0.8 mm.

. Frons 0.077-0.098 times head-width (n=5).
Frontal vitta as wide as or a little wider than each
fronto-orbital plate. f, without an a preapical seta.
Lobes of STS rather large. Cerci narrow, straight
and short. Surstylus parallel-sided, short, apically
blunt, with very long, dense and often curly vesti-
ture on outer and inner sides. Such vestiture is also
present on ventral parts of epandrium. Bacilli-
form sclerites separated, on inner side with weak
medially directed sclerotisation. Membrane be-
tween them with narrow stripes of short hairs
ventrally and numerous long setae dorsally. Ae-
deagus of sericata type. Acrophallus relatively
shorter than in sericata. Mesohypophallus unscle-
rotised. In dorsal view paraphallus divided into
two branches at level of hind end of hypophallus.
Pregonite with 8 setae. Postgonite without basal
seta.

Q. Frons 0.352-0.375 times head-width (n=5).
Frontal vitta more than 2 times as wide as fronto-
orbital plates, which are relatively narrow. f, with
an a preapical seta. Abdominal dusting very
weak. T6 only with a very narrow zone of microtri-
chiae along hind edge (sericata has almost the
posterior half microtrichiose). T7 almost com-
pletely divided. Prolongation of ST6 into the in-
tersegmental membrane somewhat more weakly
developed than in sericata. ST7 prolongation also
present but very weak. Pleural membrane 8 with
long and fine microtrichiae in posterior half, much
longer and finer than those in sericata. [4 ovi-
positor slides examined. ]

Length. 6.0-10.0 mm.

Distribution. Rather rare in Fennoscandia and

Fig. 445. Lucilia richardsi Collin, male. Epandrium,
cerci, surstylus and bacilliform sclerite, left lateral view.
Scale = 0.2 mm.
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Fig. 449. Lucilia richardsi Collin, male. Acrophallus and
tip of paraphallus, left lateral view.

Fig. 450. Lucilia richardsi Collin, male. Distiphallus,
dorsal view. Scale = 0.2 mm.

Fig. 446. Lucilia richardsi Collin, male. Epandrium,
cerci and surstyli, posterior view. Scale = 0.2 mm.

1

Fig. 451. Lucilia richardsi Collin, male. Ejaculatory scle-
rite. Scale = 0.2 mm.

Fig. 447. Lucilia richardsi Collin, male. Bacilliform scle-
rites and vestiture on membrane between them. Scale =
0.2 mm.

Fig. 452. Lucilia richardsi Collin, male. Pre- and post-
gonites. Scale = 0.2 mm.

Fig. 448. Lucilia richardsi Collin, male. Aedeagus, left
lateral view. Scale = 0.2 mm. Fig. 453. Lucilia richardsi Collin, female. Spermathe-
cae. Scale = 0.2 mm. G.pr. 203.
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Fig. 454. Lucilia richardsi Collin, female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 203.

Denmark. Absent from Denmark. The entry for
this country in the Palaearctic Catalog (Schu-
mann, 1986) may be based on my own record from
Denmark in a previous paper (Rognes, 1980).
However, that particular record has turned out to
be based on a misidentified regalis. South Swe-
den. Extreme southeastern parts of Norway from
@ to VAY. In Finland north to Ok. - Europe,
including European parts of U.S.S.R., also Ge-
orgian S.S.R. and Kazakh S.S.R. (Chimkent-
skaya oblast) (Grunin, 1970a; Schumann, 1986).

Biology. Immature stages not known. In Fin-
land richardsi has been bred form a case of wound
myiasis in a nightjar (Caprimulgus europaeus L.)
(Nuorteva, 1959a). According to Nuorteva & Ska-
rén (1960) it shows a strong attraction to carcasses
of homoiothermic animals such as birds and small
mammals. Its apparent absence from Denmark is
very peculiar and suggests that the species has a
special biology. Adults on the wing in Fennoscan-
dia from June to August.

177



34. Lucilia sericata (Meigen, 1826)
Figs 9, 23, 24, 375, 455-465.

Musca sericata Meigen, 1826: 53.

Musca nobilis Meigen, 1826: 56.

Chrysomya capensis Robineau-Desvoidy, 1830:
451.

Lucilia modesta Robineau-Desvoidy, 1830: 454.

Lucilia pubescens Robineau-Desvoidy, 1830: 454.

Musca tegularia Wiedemann, 1830: 655.

Musca chloris Haliday, 1833: 165.

Lucilia pruinosa Meigen, 1838: 294.

Lucilia flavipennis Macquart, 1843: 296.

Lucilia fulgida Zetterstedt, 1845: 1315.

Lucilia lagyra Walker, 1849: 885.

Lucilia latifrons Schiner, 1862: 590.

Phaenicia concinna Robineau-Desvoidy, 1863:
778.

Lucilia sayi Jaennicke, 1867: 375.

Lucilia barberi Townsend, 1908: 121.

Lucilia giraulti Townsend, 1908: 121.

J'Q. Palpi yellow. First flagellomere 3-4 times
longer than wide. Occiput weakly concave in
male, weakly convex in female, with black set-
ulae. 3+1 A, basal setae in a weakly curved line.
2+1 ph. t; with 2-3 av setae.

Jd'. Frons 0.122-0.137 times head-width (n=5).
Frontal vitta about 2.0-2.5 times as wide as fronto-
orbital plates. f, without a preapical seta. Abdom-

Fig. 455. Lucilia sericata (Meigen), male. ST1-5. Scale
= 0.8 mm.

178

inal dusting weak. Lobes of ST5 normal. Cerci
short. Surstylus short, apex blunt. Vestiture of
surstylus and epandrium quite normal, quite dif-
ferent from richardsi. Bacilliform sclerites sep-
arated. Membrane between them weakly sclero-
tised, wholly covered with short hairs in ventral
half, in dorsal half with a number of setae. Aedea-
gus of sericata type. Acrophallus with ventral pro-
jection when seen in profile. Mesohypophallus
sclerotised. In dorsal view paraphallus divided in-
to two branches far behind level of hind end of
hypophallus. Pregonite with 3 setae. Postgonite
without basal seta.

Q. Frons 0.356-0.392 times head-width (n=5).
Frontal vitta 2 times as wide as fronto-orbital
plates. f, with an a preapical seta. Abdominal
dusting strong, divided along mid-line according
to angle of view. T6 with almost the posterior half
covered with microtrichiae. T7 divided in anterior
half. Prolongation of ST6 into intersegmental
membrane rather long, ST7 prolongation much
weaker. Pleural membrane 8 with rather short
microtrichiae in posterior half. [4 ovipositor slides
examined. ]

Length. 5-10 mm.

Distribution. Common in Denmark and south-
ern Sweden. Extreme southeastern parts of Nor-
way (also RY). Southern Finland. - Almost cos-
mopolitan (Zumpt, 1965; James, 1970; Dear,
1986).

Biology. Details of the life cycle of L. sericata
are given by Zumpt (1965), Povolny & Rozsypal
(1968), Nuorteva (1977), Eichler (1980) and Smith
(1986). The species is of outstanding hygienic and
epidemiological importance (Povolny & Rozsy-
pal, 1968). Sterile larvae have been used to heal

Fig. 456. Lucilia sericata (Meigen), male. Epandrium,
cerci, surstylus and bacilliform sclerite, left lateral view.
Scale = 0.2 mm.




Fig. 460. Lucilia sericata (Meigen), male. A-rophallus
and tip of paraphallus, left lateral view. Scale = 0.1 mm.

Fig. 461. Lucilia sericata (Meigen), male. Distiphallus,
Fig. 457. Lucilia sericata (Meigen), male. Epandrium, dorsal view. Left paraphallic tip broken. Scale = 0.2
cerci and surstyli, posterior view. Scale = 0.2 mm. mm.

Fig. 462. Lucilia sericata (Meigen), male. Ejaculatory
sclerite. Scale = 0.2 mm.

Fig. 458. Lucilia sericata (Meigen), male. Bacilliform
sclerites and vestiture on membrane between them.
Scale = 0.2 mm.

Fig. 463. Lucilia sericata (Meigen), male. Post- and pre-
gonites. Scale = 0.2 mm.

Fig. 459. Lucilia sericata (Meigen), male. Aedeagus, left }
lateral view. Scale = 0.2 mm. :

Q¢

Fig. 464. Lucilia sericata (Meigen), female. Spermathe-
cae. Scale = 0.2 mm. G.pr. 201.
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Fig. 465. Lucilia sericata (Meigen), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.5 mm. G.pr. 200.

chronically purulent wounds (Brumpt, 1933;
Zumpt, 1956a; Povolny & Rozsypal, 1968; Schu-
mann, 1971). According to Norris (1965) sericata
larvae may develop in garbage of exclusively vege-
table origin. Stewart & Foote (1974) report a case
from North America of a live female toad (Bufo
sp.) being infested with 23 full-grown larvae of
sericata. It is involved in sheep myiasis in Great
Britain (MacLeod, 1937, 1943a, 1943b) and other
countries as a primary infective agent, but not in
Fennoscandia and Denmark (Brinkmann, 1976;
Nielsen, 1984a, 1984b). It is rarely involved in
human myiasis and then usually under circum-
stances of personal neglect and high fly density (cf.
Greenberg, 1984). In ZMC there is a Q bred from
a full-grown larva recovered from the external
auditory meatus of a human being, apparently the
specimen reported by Meinert (1888, as nobilis).
The person was infected while sleeping in the
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open (Meinert, 1888). Cases from Denmark of
wound myiasis (ulcus cruris) in humans have been
reported by Tikjgb & Haarlgv (1985). It has been
involved in a case of intestinal myiasis in a two-
year-old child in Denmark (Haarlgv, 1961). In
Fennoscandia and Denmark strongly synanthrop-
ic and dependent on conditions created by man
(Nuorteva, 1963). Taken in copula on June 7 and
on July 1in Sweden (Sk.) (O.Ringdahl leg.). Sus-
pected of transmitting poliomyelitis virus to hu-
mans in Finland (Nuorteva, 1958, 1959b, 1960c,
1960d; but see review by Greenberg, 1973). In
Fennoscandia and Denmark the adults are on the
wing from April to October.

Nomenclature. Musca sericata was described by
Meigen on the basis of specimens “Aus Oester-
reich, von Herrn Megerle v. Miihlfeld”. This col-
lection is considered lost (Pont, 1986). Meigen
Plate 277, fig. 11 shows both sexes (Morge,



1976b). I have not examined the syntypes of Mus-
ca nobilis described from “Beide Geschlechter
von Herrn v. Winthem aus Hamburg” in Vienna,
and illustrated on Meigen Plate 120, fig. 10
(Morge, 1976a). The latter shows a " with a rath-
er narrow frons for a sericata. The types were seen
by Collin (1926), who also noted the narrow frons,
and Aubertin (1933). Lucilia pruinosa was de-
scribed from the @ sex and an unspecified number
of specimens; no collector or locality was men-
tioned. I have not been able to locate a figure of it
in Morge (1975, 1976a, 1976b). In Meigen’s collec-
tion in MNHN is a Q labelled (1) “Meigen” and
“2116/40”, (2) “pruinosa / ' [sic] [in Meigen’s
hand]”. It has lost both front legs and the left mid
leg. It belongs to the present species. I have given
it a holotype label. Ringdahl (1945: 32) first estab-
lished the synonymy of Lucilia fulgida Zetterstedt
with sericata, but this has been overlooked by
subsequent authors, e.g. by Schumann (1986) who
lists fulgida as a nomen dubium. It was described
by Zetterstedt from an unspecified number of
males and females (also “...in copula capta...”)
from “...Scania ad Lund, Lackaldnga..., in Smo-
landia ...”, all in south Sweden. 23729 from the
syntypic series have been located in the Diptera
Scandinavica collection in ZML (drawer 24).
1J'1Q are on the same pin, and all pins are la-
belled with a small purple-red square of paper
indicating that they were collected in Lund or its
vicinity. I have labelled and here designate a G as
lectotype; the three other specimens have been
labelled as paralectotypes.

35. Lucilia silvarum (Meigen, 1826)
Figs 376, 466-476.

Musca silvarum Meigen, 1826: 53.

Lucilia brunnicosa Robineau-Desvoidy, 1830: 459.
Lucilia nigripalpis Townsend, 1908: 120.

Onesia lucilioides Wulp, 1896: 288.

J'Q. Palpi brownish-black. First flagellomere 3-4
times longer than wide. Occiput weakly concave
in male, weakly convex in female, with black set-
ulae. 3+1 A, basals in a weakly curved line. 2+1

Fig. 466. Lucilia silvarum (Meigen), male. Arista.
(From Rognes, 1980: fig. 5C).

ph. Occasional specimens with only 2 post acr
setae, thus resembling bufonivora in this respect.
t; with 2-3 av setae. Abdominal dusting almost
absent.

d. Frons 0.076-0.107 times head-width
(n=14). Frontal vitta 2 times as wide as each
fronto-orbital plate. f2 without a preapical seta.
Lower squama infuscated. Lobes of STS normal.
Cerci long and narrow with apical hook in profile.
Surstyli much longer and narrower than in bufo-
nivora, apical half evenly tapering, rather point-
ed. Bacilliform sclerites more heavily sclerotised
than in bufonivora. Membrane between them
with numerous hairs in ventral half. Aedeagus of
bufonivora type. Pregonite with 5 setae. Post-
gonite with basal seta.

Q. Frons 0.327-0.363 times head-width (n=5).
Frontal vitta definitely less than 2 times as wide as
each fronto-orbital plate. f, with a preapical seta.
Sclerites of ovipositor without microtrichiae, ex-
cept for posterior fifth of T6, posterior half of ST6
and hypoproct. T7 almost completely divided.
Epiproct and cerci normal in shape and without
microtrichiae. ST6 narrow. ST7 narrow apically.
ST8 fully sclerotised. No sclerotisations in the in-
tersegmental membranes. Microtrichiae on inter-
segmental membrane 7-8 and posterior parts of
pleural membrane 8 rather short. [3 ovipositor
slides examined.]

OO

’
|
f

Fig. 467. Lucilia silvarum (Meigen), male. ST1-5. Scale
= 0.8 mm.
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Fig. 468. Lucilia silvarum (Meigen), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale =

0.2 mm.

Fig. 469. Lucilia silvarum (Meigen), male. Epandrium,
cerci and surstyli, posterior view. Scale = 0.2 mm.
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Fig. 470. Lucilia silvarum (Meigen), male. Bacilliform
sclerites and vestiture on membrane between them.
Scale = 0.2 mm.



Fig. 471. Lucilia silvarum (Meigen), male. Aedeagus, left lateral view. Inset: tip of paraphallus (enlarged). Scale = 0.2

mm.

Fig. 472. Lucilia silvarum (Meigen), male. Distiphallus,
dorsal view. Left paraphallic tip dislocated. Scale = 0.2
mm.

Fig. 473. Lucilia silvarum (Meigen), male. Ejaculatory
sclerite. Scale = 0.2 mm.

Fig. 474. Lucilia silvarum (Meigen), male. Pre- and
postgonites. Scale = 0.2 mm.

Fig. 475. Lucilia silvarum (Meigen), female. Spermathe-
cae. Scale = 0.2 mm. G.pr. 197.

Length. 6-10 mm.

Distribution. Widespread in Denmark. Found
only in southernmost parts of Norway. North to
Nb. in Sweden and ObS in Finland. - Palaearctic:
Europe, North Africa, U.S.S.R., China (Schu-
mann, 1986). Listed from Japan by Zumpt
(1956a), but not by Kano & Shinonaga (1968).
Also Nearctic (Hall, 1965), and Neotropical
(Mexico City) (James, 1970).

Biology. A case of several living bull-frogs (Ra-
na catesbeiana) infested with numerous larvae of
silvarum in North America has been reported by
Hall (1948). James (1955) regards it as a facul-
tative rather than an obligatory parasite of am-
phibians in North America. Zumpt (1956a) as-
sumes that it lives mainly as a carrion breeder in
the Palaearctic. Collected on the stinkhorn fungus
(Phallus impudicus Pers.) in Denmark. In Fen-
noscandia and Denmark adults are on the wing
from May to October.

Nomenclature. Musca silvarum was described
by Meigen on the basis of “Ein Weibchen aus
Oesterreich, von Herrn Megerle v. Miihlfeld”.
This collection is considered lost (Pont, 1986). In
Meigen Plate 277, fig. 12 (Morge, 1976b) the fe-
male is illustrated.
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Fig. 476. Lucilia silvarum (Meigen), female. Ovipositor. Stipple indicates extent of microtrichiae. Insets: shape of
individual microtrichiae in areas indicated (enlarged). Scale = 0.4 mm. G.pr. 197.

Subfamily Melanomyinae

The subfamily Melanomyinae is probably a mono-
phyletic group supported by the following ground-
plan apomorphies:

ey

@
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Epiproct in ovipositor fused with T8, the
combined T8+epiproct often appearing
shovel-shaped posteriorly.

Cerci in ovipositor short and broad, wart-
like, with hairs.

Ovipositor sclerites (except hypoproct) with-
out microtrichiae, thus shining black without
dust (except posterior edge of T6 in Melinda
gentilis, and T6 of Opsodexia).

ST8 in ovipositor completely absent or very
strongly reduced.

Sclerites of segment 7 and 8 in ovipositor
strongly elongated.

(©6)

™

®)
(€

Sclerites of at least segments 7 and 8 in ovi-
positor devoid of setae or setulae, these re-
placed by numerous small sensillae.
Intersegmental membranes in ovipositor
without microtrichiae of usual form; these
entirely absent or replaced with armature of
a peculiar form.

Pleural membranes of ovipositor entirely
without microtrichiae.

Acrophallus and other parts of aedeagal
walls bare, without denticles.

(10) First instar larva with labrum dorsally con-

cave (i.e. upturned) and firmly fused with
tentoropharyngeal sclerites.

There is further a tendency within the group to-
wards



(11) Loss of metallic colour in some genera.

(12) Loss of fixed calliphoroid ground-plan pat-
tern of wing veins, especially as regards the
course of vein M in apical parts of wing.

(13) Loss of vestiture on one or more of the tho-
racic surfaces proepisternal depression, pros-
ternum, metasternal area and postalar wall in
several genera.

The subfamily is rather heterogenous and tenta-
tively includes the following genera: Angioneura
Brauer & Bergenstamm, Eggisops Rondani, Glu-
toxys Aldrich, Melanomya Rondani, Melinda
Robineau-Desvoidy, Opsodexia Townsend, Pa-
radichosia Senior-White, Pseudopsodexia Towns-
end and Tricycleopsis Villeneuve. Females of Glu-
toxys are not known (Downes, 1986). I have not
seen the ovipositor of Opsodexia, Paradichosia,
Pseudopsodexia or Tricycleopsis. That of Opso-
dexia is figured in Shewell (1987: Fig. 106.36-37)
and its T6 described by Downes (1986: 11). The
synapomorphies listed above seem to apply, ex-
cept that it is impossible to state with certainty
from Shewell’s figure whether T8 is fused with the
epiproct or not. The ovipositor of Paradichosia is
figured by Kano (1962), Kurahashi (1970) and
Lobanov (1976). The ovipositor of the single
known female of the genus Pseudopsodexia is de-
scribed briefly by Downes (1986). Nothing ap-
pears to contradict the suite of characters listed
above. Tricycleopsis has a few inconspicuous eas-
ily rubbed abraded hairs on the lower calypter
(Senior-White, Aubertin & Smart, 1940; Kura-
hashi, 1970, 1972a), and might be a member of
Calliphorinae. However, Kurahashi (1970) treat-
ed it as closely related to Melinda Robineau-Des-
voidy and included it within his “Melinda-group”.
I follow Kurahashi and regard it as a member of
the Melanomyinae, even though its ovipositor and
biology are not known.

Herting (1961), Stackelberg (1970), Crosskey
(1977) and Tschorsnig (1985a) regard Angioneura
and Melanomya as belonging to the Rhinophori-
dae. Downes (1965, 1986) considered all the gen-
era (except Melinda, Tricycleopsis and Paradi-
chosia, which were not discussed) as forming a
primitive group of Calliphoridae, but he did not
examine the ovipositor. I agree with him as to
their status as calliphorids, but the ovipositor
structure and other features suggest that they are a
specialised group which has diverged considerably
from the calliphorid ground-plan. He also syn-
onymized Angioneura, Eggisops, Melanomya and
Opsodexia under Melanomya, but retained these
groups as subgenera. Melinda and Paradichosia

have traditionally been treated as members of the
Calliphorinae (sensu Zumpt) (Kurahashi, 1970;
Schumann, 1986). Shewell (1987) suggested that
Eggisops, Angioneura and Melinda form a tribal
group, Angioneurini, within his Calliphorinae on
the basis of the habit of snail parasitism and fea-
tures of the first instar larva. I agree with this, but
include a few more genera. Townsend’s (1919b:
548) name Melanomyinae (resurrected by
Downes, 1965, as tribe Melanomyini of the Polle-
niinae) is the oldest available name for this taxon.

The included species are oviparous (Melinda)
or viviparous (Eggisops, Paradichosia). Uterus
cylindrical, sometimes strongly elongated (Eggi-
sops, Paradichosia) (pers.observ.; Kurahashi,
1970). Viviparity is thus not associated with short-
ened ovipositor sclerites as in the Calliphorinae
(Bellardia, Onesia) or Sarcophagidae.

In Fennoscandia and Denmark recognisable by
the following additional characters: Ground-col-
our black. Thorax and abdomen non-metallic or
blue metallic, more or less dusted. Non-metallic
members muscid-like and often small, the blue-
metallic ones larger with compact build. Head
profiles as in Figs. 477-480. Parafacialia without
strong setae, but often with small setulae in upper
part. Lower parts of anterior half of anepimeron
usually bare. Coxopleural streak absent. Posteri-
or spiracles as in Figs. 481-486. Stem-vein bare
above. Costa hairy below far beyond junction
with R, (Figs. 491, 514, 525, 536). Lower calypter
bare above, narrow and subcircular with inner
edge diverging from longitudinal axis of fly, or
posteriorly broad with inner edge converging with
body-axis. Hind coxa bare behind.

So far as their biology is known, all members
are parasites of snails (Schmitz, 1917; Keilin, 1919,
1921; Emden, 1954; Cepclék & Rozkosny, 1968;
Kurahashi, 1970; Downes, 1986; Shewell, 1987).

Widespread in Palaearctic, Nearctic and Orien-
tal Regions. 4 genera in Fennoscandia and Den-
mark.

Key to genera of Melanomyinae

1  Thorax and abdomen metallic dark blue; M
with sharp bend (Fig. 536); 3 post ia; Q: T6
and ST6 without setae, only small sensillae
present (Figs. 545, 554)

Melinda Robineau-Desvoidy (p. 199)

—  Thorax and abdomen non-metallic; M with

shallow bend (Figs. 491, 503, 514, 525); 1-3
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Fig. 477. Angioneura acerba (Meigen), head profile,
male. Scale = 1.0 mm.

Fig. 478. Eggisops pecchiolii Rondani, head profile,
male. Scale = 1.0 mm.

Fig. 479. Melanomya nana (Meigen), head profile,
male. Scale = 1.0 mm.

Fig. 480. Melinda viridicyanea (Robineau-Desvoidy),
head profile, male. Scale = 1.0 mm.

Fig. 481. Angioneura acerba (Meigen), posterior spira-
cle.
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Fig. 482. Angioneura cyrtoneurina (Zetterstedt), poste-
rior spiracle.

Fig. 483. Eggisops pecchiolii Rondani, posterior spira-
cle.

Fig. 484. Melanomya nana (Meigen), posterior spiracle.

)

Fig. 485. Melinda viridicyanea (Robineau-Desvoidy),
posterior spiracle.

Fig. 486. Melinda gentilis (Robineau-Desvoidy), poste-
rior spiracle.



post ia; Q: T6 and ST6 with at least some
normal setae (Figs. 501, 513, 524, 535)

2

2(1) Proepisternal depression setulose; lunula se-

tulose; notopleuron hairy, especially around
base of hind npl; scutellum with 3-5 strong
marginal pairs, apicals strong (Fig. 489); pra
strong, as strong as or stronger than first post
dc; 14+2-3 ia; when only 2 post ia, first post ia
closer to suture than to posterior post ia; first
post ia on a line connecting pra and first post
dc; lower calypter broad, inner edge con-
verging wing longitudinal axis of fly; cell ry, s
open or closed with a long stalk, opening or
stalk in front of apex of wing; t, with 2-5 ad
setae

Eggisops Rondani (p. 193)

Proepisternal depression bare; lunula bare;
notopleuron bare or with 1-2 odd hairs; scu-
tellum with rather weak apicals and usually
only a single additional very strong pair, in
subapical or lateral position (Figs. 487, 488,
490)

3

3(2) pra strong, much stronger than hind npl; aris-

ta long plumose, its width (hairing included)
1.5-2 times that of first antennal flagello-
mere; 1-2 prst acr conspicuous; 2 post ia;
anterior strong post ia on a line connecting
pra and first post dc; lower calypter narrow,
subcircular, inner margin diverging from scu-
tellum; posterior spiracle very narrow, com-
pressed dorsoventrally (Fig. 484); t, with 1 ad

Melanomya Rondani (p. 197)

Fig. 487. Angioneura acerba (Meigen), scutellum. Scale Fig. 488. Angioneura cyrtoneurina (Zetterstedt), scutel-
= 1.0 mm. lum. Scale = 1.0 mm.

Fig. 489. Eggisops pecchiolii (Rondani), scutellum. Fig. 490. Melanomya nana (Meigen), scutellum. Scale
Scale = 1.0 mm. = 1.0 mm.
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—  prashort and weak, at most as strong as hind
npl; arista almost bare or short plumose; 0-1
prst acr conspicuous; 1-2 post ia; anterior
strong post ia well behind a line connecting
pra and first post dc; lower calypter narrow
and subcircular or broad; posterior spiracle
broader (Figs. 481, 482); t, with 1-4 ad

Angioneura Brauer & Bergenstamm (p. 188)

Genus Angioneura Brauer &
Bergenstamm, 1893

Angioneura Brauer & Bergenstamm, 1893: 161,
187.
Type-species: Calobataemyia vetusta Brauer &
Bergenstamm, 1891: 369, by monotypy; = Me-
doria acerba Meigen, 1838.
Opelousia Townsend, 1919: 547.
Type-species: Opelousia obscura Townsend,
1919: 547, by original designation.
Angioneurilla Villeneuve, 1924: 31.
Type-species: Tachina cyrtoneurina Zetter-
stedt, 1859: 6135, by monotypy.
Opsodexiopsis Townsend, 1935a: 69.
Type-species: Opsodexia abdominalis Rein-
hard, 1929: 6, 9, by original designation.

Body dusted or almost shining black. Parafacialia
bare or setulose in upper part. Arista almost bare
or short plumose. Palpi short, brown. 0-1+3 acr.
2+3dc. 0+1-2 ia. Anterior post ia closer to poste-
rior post ia than to suture. 2-3 h, inner one most
often rather weak. 1 ph, the outer absent. Prealar
(first sa) weak or undifferentiated, at most as
strong as hind npl. Second sa very strong. Posteri-
or sa weak or undifferentiated. Proepisternal de-
pression bare. Prosternum, metasternal area and
postalar wall bare or hairy. Lower calypter small
and subcircular, or posteriorly broad. Wing-veins
pale. t, with 1 pv seta. f, with a preapical seta. t,
with 1 ad seta. t, with 2 av setae. Apex of posterior
arms of hypandrium close together. Bacilliform
sclerites with median extensions which join each
other more or less completely. Aedeagus long and
of very characteristic shape. Basiphallus very
long, strongly upturned posteriorly. Aedeagal
membranes bare or with weak denticles ventrally
along hypophallic ridges (especially in Angioneu-
ra fimbriata (Meigen), not treated here). Para-
phallus hook-shaped. Acrophallus short with
large apical opening. Pregonite long and strongly
curved, with 2-3 apical setae. Postgonite without a
basal seta, sensillae present apically as usual. Bas-
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al piece of postgonite (“Gelenkfortsatz”) fused
with main part (Tschorsnig, 1985a). Ovipositor
with divided T7, T7 halves rather broad. ST7 of
full length, rather broad. ST8 absent. Interseg-
mental membrane 6-7 quite bare. Intersegmental
membrane 7-8 with or without microtrichiae. 3
spermathecae, circular, most proximal part of
sperm duct sclerotised so that spermathecae ap-
pear to be equipped with a kind of narrow stalk or
handle.

The first instar larva has the labrum upturned
and fused to the tentoropharyngeal sclerite (She-
well, 1987). The larvae are snail parasites so far as
their biology is known.

The genus is Holarctic, and 8 species are recog-
nised at present. In the Palaearctic Region 3 spe-
cies, of which 2 occur in Fennoscandia and Den-
mark. The previous record of Angioneura fimbria-
ta (Meigen) from Finland (Hackman, 1980) was
based on a misidentified Q@ of Morinia melan-
optera (Fallén).

Notes on synonymy. I find the ' and @ geni-
talia too different from those of Eggisops and
Melanomya to follow Downes (1986) in uniting
these genera under Melanomya (s.1at.).

Key to species of Angioneura

1 Prosternum hairy; lower calypter posteriorly
broad with inner edge converging with longi-
tudinal axis of fly; parafacialia with a few
black setulae in upper part; costa bare on
dorsal side of wing (Fig. 491); vein A,;+CuA,
reaching halfway to wing-margin (Fig. 491);
t; with strong ad and d preapical seta, pd
preapical seta weak and hardly differentiat-
ed; O': frons very narrow, narrower than
distance between posterior ocelli inclusive,
lateroclinate and proclinate setae absent; t,
without v seta; @: abdomen brownish-grey
dusted

36. acerba (Meigen)

—  Prosternum bare; lower calypter small, with
inner edge diverging from longitudinal axis
of fly (Fig. 502); parafacialia bare, without
setulae in upper part; costa hairy dorsally far
beyond junction with R, (Fig. 503); vein
A,+CuA,; almost reaching wing margin (Fig.
503); t; with equally strong ad, d and pd
preapical setae; : frons broad, about 3
times as wide as distance between posterior
ocelli inclusive, single lateroclinate and pro-




clinate orbitals present; t, with a v seta; Q:
abdomen shining black

37. cyrtoneurina (Zetterstedt)

36. Angioneura acerba (Meigen, 1838)
Figs 477, 481, 487, 491-501.

Medoria acerba Meigen, 1838: 204.

Dexia pygmaea Zetterstedt, 1844: 1274.

Calobataemyia vetusta Brauer & Bergenstamm,
1891: 369.

dQ. Occiput convex with black setulae. Arista
with short hairs on the upper side, about as long as
arista itself at base, practically bare on lower side.
0-1 prst acr. Prosternum setulose. Metasternal
area bare or setulose. Postalar wall bare or with a
few setulae. Apical scutellars very weak, about
0.2-0.5 times as long as the lateral pair (Fig. 487).
Posterior thoracic spiracle almost circular, lappets
as in Fig. 481. Tegula black, basicosta brownish-
yellow, costagium pale, not contrasting with pale

wing-veins. Halteres yellow. Thorax in dorsal
view with dull brown dusting.

d'. Frons 0.071-0.080 times head-width (n=3).
Fronto-orbital plates narrow, about as wide as
arista, silvery dusted, somewhat brownish posteri-
orly. Parafacialia silvery dusted with shifting spots
in upper parts. t, without v seta. Abdomen dense-
ly grey dusted with brownish-black mid-dorsal
stripe of weak dusting and narrow hindmarginal
brownish dusted bands. ST5 as in Fig. 492. Strong
marginals on T3, T4 and T5. TS also with discal
setae. Ground-vestiture of T3 and T4 erect and
rather setose. Apices of cerci separated to middle,
slightly bent downwards apically in lateral view.
Surstylus elongate-oval. Bacilliform sclerites al-
most joined at mid-line. Aedeagus with meso-
hypophallus differentiated. Acrophallus with
sclerotisations in lateral walls. Ventral plates sep-
arated mid-ventrally. Paraphallic processes sep-
arated to level of proximal edge of ventral plates
(Fig. 497).

===

Fig. 491. Angioneura acerba (Meigen). Right wing from below. Inset: costa from above showing lack of small hairs on its

upper side. Scale = 1.0 mm.

Fig. 492. Angioneura acerba (Meigen). STS. Scale = 0.2
mm.

Fig. 493. Angioneura acerba (Meigen), male. Epandri-
um, cerci, surstylus and bacilliform sclerite, left lateral
view. Scale = 0.1 mm.
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Fig. 494. Angioneura acerba (Meigen), male. Epandri-
um, cerci and surstyli, posterior view. Scale = 0.1 mm.

Fig. 495. Angioneura acerba (Meigen), male. Bacilli-
form sclerites. Scale = 0.1 mm.

Fig. 496. Angioneura acerba (Meigen), male. Aedeagus,
left lateral view. Scale = 0.1 mm.

Fig. 497. Angioneura acerba (Meigen), male. Distiphal-
lus, dorsal view.

T

Fig. 498. Angioneura acerba (Meigen), male. Ejaculato-
1y sclerite. Scale = 0.1 mm.
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Fig. 499. Angioneura acerba (Meigen), male. Pre- (be-
low) and postgonites. Scale = 0.1 mm.

Fig. 500. Angioneura acerba (Meigen), female. Sper-
mathecae, junction of spermathecal ducts. Scale = 0.1
mm. G.pr. 228.

Q. Frons 0.367-0.400 times head-width (n=4).
Parafacialia and fronto-orbital plates greyish-
brown dusted, former with weakly shifting spots
in upper part. t, with a v seta. Abdomen greyish
dusted with indistinct mid-dorsal stripe and hind-
marginal bands of a different shade. Ground-ves-
titure weaker and more decumbent than in male.
In ovipositor sensillae widespread apically on T7
halves and ST7, and subapically in a band across
T8+epiproct. T8+epiproct incised in anterior
third and pointed apically. Hypoproct distinct.
Intersegmental membrane 7-8 armed with strong
tooth-like microtrichiae. Sclerotised stalk of sper-
mathecae more than half as long as circular main
part. [3 ovipositor slides examined.]

Length. 3-5 mm.

Distribution. Rare. NEZ in Denmark, scat-
tered in Sweden north to Dlr. A few records from
AK in Norway and from southwestern Finland. -
Europe, including the British Isles, south to the
Pyrenees and Tyrol, east to Kr and Ukraine in the
U.S.S.R. (Herting, 1961; Stackelberg, 1962,
1970).

Biology. Immature stages and life-cycle un-
known. In Fennoscandia and Denmark adults



Fig. 501. Angioneura acerba (Meigen), female. Ovi-
positor. Stipple indicates extent of microtrichiae. Insets:
shape of microtrichiae in indicated areas (enlarged),
sensillae on sclerites (high magnification). Scale = 1.0
mm. G.pr. 228.

have been collected from May to October.

Nomenclature. Medoria acerba was described
by Meigen from the J" sex and an unspecified
number of specimens; no collector or locality was
mentioned. A O is illustrated on Meigen Plate
281, fig. 14. In the legends (Morge, 1975: 454, 489)
it is named “Tachina acerba”. In Meigen’s collec-
tion in MNHN is a ¢ labelled (1) “Meigen” and
“2090/40”, (2) “Medoria / acerba [Meigen’s
hand]”. It conforms to the current interpretation
of acerba (cf. Herting, 1961) and is clearly the
species shown on the plate. I have given it a holo-
type label. Dexia pygmaea was described by Zet-
terstedt from a single Q captured by Dahlbom in
“... Gottlandia ... ad Gothem d. 17 Jul. 1841 ...”.
Itis present in ZML and in good condition. I have
given it a holotype label.

37. Angioneura cyrtoneurina (Zetterstedt,
1859)
Figs 482, 488, 502-513.

Tachina cyrtoneurina Zetterstedt, 1859: 6135.
Angioneura enigmatica Villeneuve, 1919: 307.

d'Q. Occiput convex with black hairs. Arista al-
most bare, hairs shorter than width of arista itself.
0 prst acr. Prosternum, metasternal area and post-
alar wall bare. Apical scutellars relatively long, at
least half as long as the laterals, usually longer
(Fig. 488). Posterior thoracic spiracle as in Fig.
482. Tegula black, basicosta brown to almost
black, costagium infuscated, contrasting strongly
with pale wing-veins. Halteres yellow. t, with v
seta. Thorax in dorsal view appearing shining
black, silvery dusted bands present over the no-
topleuron and humeral calli. A row of strong mar-
ginals on each tergite, some discals on T3-T5.

d'. Frons 0.255-0.289 times head-width (n=4).
Fronto-orbital plates broad, at least as broad as
frontal vitta, silvery dusted, especially in front,
with 1 lateroclinate and 1 proclinate orbital setae.
Parafacialia broad, densely silvery dusted without
shifting spots, bare. Abdomen shining black with
bands of silvery dusting on tergites. The bands
occupy the anterior 3/5 of tergites laterally but,
from some angles, are interrupted along the mid-
line anteriorly so that triangular dark markings are
formed. ST5 as in Fig. 504. Apices of cerci sep-
arated for less than apical half, straight in lateral
view. Surstylus short, almost circular. Bacilliform
sclerites joined along mid-line. Mesohypophallus
not differentiated. Paraphallic processes separat-
ed to a level far distad of ventral plates (Fig. 509).

Q. Frons 0.341-0.362 times head-width (n=2).
Fronto-orbital plates broad, at level of most ante-
rior proclinate orbital seta 1.5 times as broad as
frontal vitta, densely silvery dusted anteriorly,
dusting thinner posteriorly and at vertex fronto-
orbital plates shining black. Parafacialia broad,
densely silvery dusted. Abdomen shining black
without dusting. In ovipositor sensillae present
apically on T7 halves, ST7 and T8+epiproct.
T8+epiproct incised anteriorly almost to posteri-
or end, posteriorly transverse. Hypoproct absent
(lost during dissection?). Intersegmental mem-
brane 7-8 without microtrichiae. Sclerotised stalk
of spermathecae much less than half as long as
main part. [1 ovipositor slide examined, from Brit-
ish material.]

Length. 4-5 mm.

Distribution. Very rare. 4 records from NWZ
and NEZ in Denmark. A single record from Swe-
den (Upl., type-locality). Absent from Norway
and Finland. - British Isles, France, Germany,
Austria and Czechoslovakia, European part of
the U.S.S.R. (Villeneuve, 1919; Wainwright,
1932; Herting, 1961; Stackelberg, 1962, 1970; Ce-
peldk & Rozkosny, 1968).

Biology. Third instar larva and puparium de-
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Fig. 502. Angioneura cyrtoneurina (Zetterstedt). Area
behind wing base, dorsoposterior view.
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Fig. 503. Angioneura cyrtoneurina (Zetterstedt), male. Right wing from below. Inset: costa from above showing
distribution of small hairs on its upper side. Scale = 1.0 mm.

|

Fig. 504. Angioneura cyrtoneurina (Zetterstedt), male.
STS. Scale = 0.2 mm.

Fig. 506. Angioneura cyrtoneurina (Zetterstedt), male.

Epandrium, cerci and surstyli, posterior view. Scale =
Fig. 505. Angioneura cyrtoneurina (Zetterstedt), male.

0.1 mm.
Epandrium, cerci, surstylus and bacilliform sclerite, left !

lateral view. Scale = 0.1 mm. Fig. 507. Angioneura cyrtoneurina (Zetterstedt), male.
Bacilliform sclerites. Scale = 0.1 mm.
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Fig. 508. Angioneura cyrtoneurina (Zetterstedt), male.
Aedeagus and phallapodeme, left lateral view. Scale =
0.1 mm.

Fig. 509. Angioneura cyrtoneurina (Zetterstedt), male.
Distiphallus, dorsal view. Scale = 0.1 mm.

Fig. 510. Angioneura cyrtoneurina (Zetterstedt), male.
Ejaculatory sclerite. Scale = 0.1 mm.
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Fig. 511. Angioneura cyrtoneurina (Zetterstedt), male.
Pre- (below) and postgonites. Scale = 0.1 mm.

Fig. 512. Angioneura cyrtoneurina (Zetterstedt), fe-
male. Spermathecae and parts of spermathecal ducts.
Scale = 0.1 mm. G.pr. 262.

scribed by Cepeldk & Rozkosny (1968), who
showed it to be a parasite of the succineid snail
“Succinea (Oxyloma) elegans Risso, 1826” = Ox-
yloma pfeifferi (Rossmassler, 1835) of Kerney &
Cameron (1979). This snail also occurs in Fen-
noscandia and Denmark and may well act as host
there. In Fennoscandia and Denmark cyrtoneuri-
na has been collected in June and August.

@
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Fig. 513. Angioneura cyrtoneurina (Zetterstedt), fe-
male. Ovipositor. Insets: minute setulae or sensillae on
sclerites (very high magnification). Scale = 0.5 mm.
G.pr. 262.

Nomenclature. Tachina cyrtoneurina was de-
scribed from a single ' captured by Boheman
“Ad Holmiam” [Upl.:Stockholm]. It is present in
NHRM and is in very good condition. It conforms
to the current interpretation of cyrtoneurina (cf.
Herting, 1961). I have given it a holotype label.

Genus Eggisops Rondani, 1862

Eggisops Rondani, 1862: 152, 177.
Type-species: Eggisops pecchiolii Rondani,
1862: 178, by monotypy.

Engyzops, Engyops: incorrect subsequent spell-
ings.
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Ground-colour black. Body dusted brownish-
grey. Head profile as in Fig. 478, lower posterior
part of head swollen. Occiput with black setulae.
Parafacialia setulose for their whole length. Lun-
ula setulose or with weak hairs. Arista with very
short hairs, about as long as diameter of arista at
base, or plumose with hairs almost as long as
width of first antennal flagellomere. First flagel-
lomere short, hardly longer than pedicel. Distance
from tip of antenna to lower facial margin at least
as long as width of first flagellomere. Palpi about
as long as antenna, narrow or clavate. Chaetotaxy
very variable. 1-34-2-3 acr. 2-243-4 dc. 1+2-4 ia,
if only 2, middle one absent. Anterior post ia, if
only 2 post ia are present, closer to suture than to
posterior post ia. 2-7 h. 1-7 ph setae, outer present
or absent. Pra close to suture, very strong, 2 times
as long as hind npl, also longer than front npl. The
first sa seta behind the pra very strong, the ones
behind it weak. Prosternum bare. Proepisternal
depression hairy. Metasternal area bare or setu-
lose. Postalar wall usually with a few short setae.
Cell r,,s open or stalked. Lower calypter broad
posteriorly. Calypters and wings more or less in-
fuscated. f; with a few av setae apically. t, with 1-5
pv setae. t, with 2-3 ad. t; with 2-4 av and equally
strong ad, d, and pd preapical setae. T1+2 with
excavation very far from reaching hind margin,
without median marginals. T3, T4 and TS with full
rows of marginal setae, with or without discal
setac. Abdomen narrow. ST1-5 broad, broadly
exposed, lateral margins of T2 overlapping mar-
gins of ST2. STS with shallow posterior incision in
male. Posterior ends of hypandrial arms close to-
gether. Bacilliform sclerites with median exten-
sions almost joining each other. Acrophallus long
and thin without armature, forming an angle with
the proximal part of aedeagus. Hypophallus short,
strongly sclerotised with denticles externally and
along ventral edge. Paraphalli short, thin, slightly
curved, apically pointed, separated all the way to
base of distiphallus. Mesohypophallus present.
Pregonite with a few small apical setae. Postgonite
without basal seta. In ovipositor T7 divided in
basal half, T7 halves narrow. T8 divided in more
than anterior half, halves narrow. ST7 of full
length. ST8 absent. Hypoproct present. Interseg-
mental membranes 6-7 and 7-8 with character-
istically shaped microtrichiae. 2 normal sized sper-
mathecae, and 1 very small one. Uterus long and
cylindrical, in mature females reaching anterior
end of abdomen, with numerous first stage larvae.

First instar larva has teeth on the movable man-
dibles (lateral hooks) (Thompson, 1921b). The
labrum (median hook) is upturned and fused to
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the tentoropharyngeal sclerite. The larvae are
snail parasites so far as their biology is known
{(Emden, 1954; Downes, 1986).

Palaearctic, 2 species. A new species (petiolata)
has recently been described from Japan (Pape,
1988). 1 species in Fennoscandia and Denmark.

Notes on synonymy. I find the " and @ gen-
italia too different from those of Angioneura and
Melanomya to follow Downes (1986) in uniting
these genera under Melanomya (s.lat.).

38. Eggisops pecchiolii Rondani, 1862.
Figs 478, 483, 489, 514-524; Plate - fig 5.

Eggisops pecchiolii Rondani, 1862: 178.

Engyops macronyx Brauer & Bergenstamm,
1889: 168.

Morinia alpicola Strobl, 1894: 33.

d'Q. Arista plumose, aristal width (including
hairing) about as broad as first flagellomere. Palpi
brown. Posterior spiracle as in Fig. 483. Scutellum
with 3-5 pairs of strong marginal setae (Fig. 489).
Haltere yellow, head with some infuscate spots. t,
with 1 pv seta. f, with or without a preapical seta.
On all legs largest tibial setae at least twice as long
as tibial diameter. Wings and calypters pale, more
or less infuscated yellow, Costa with occasional
hairs on dorsal side from base to junction with R;.
Cell 1,5 open. Vein A,;+CuA, almost reaching
hind margin of wing (Fig. 514). Abdomen narrow,
thinly dusted with distinct shifting pattern. Discal
setae on T4 and T5.

. Frons 0.071-0.121 times head-width (n=5),
at least as broad as ocellar triangle. Fronto-orbital
plates separated. Frontal vitta 1-2 times width of
fronto-orbital plates. Parafacialia 1.5 times as
broad as first flagellomere. Parafacialia and fron-
to-orbital plates dusted dirty grey, more brownish
towards vertex. Apices of cerci free and curving
somewhat towards mid-line. Surstylus short,
broad, in dorsal view stout and curving inwards
apically.

Q. Frons 0.307-0.347 times head-width (n=5).
T6 and ST6 in ovipositor with a proximal narrow
“handle” and a wide setulose distal part. Spiracles
in membrane outside T6 and ST6. Sensillac pre-
sent on apical parts of T7, ST7 and T§+epiproct.
T8+epiproct apically transverse. Hypoproct line-
ar, elongate. [2 ovipositor slides examined. ]

Length. 5-10 mm.

Distribution. 14 specimens are known from
LFM and F in Denmark. Absent from Sweden,
Finland and Norway. Also Austria, Czechoslova-
kia, East and West Germany, British Isles, Italy
(Schumann, 1986) and France.




—

Fig. 514. Eggisops pecchiolii Rondani, male. Right wing from below. Inset: costa from above showing distribution of
small hairs on its upper side. Scale = 1.0 mm.

Fig. 515. Eggisops pecchiolii Rondani, male. ST5. Scale
= 0.2 mm. Fig. 517. Eggisops pecchiolii Rondani, male. Epandri-
um, cerci and surstyli, posterior view. Scale = 0.1 mm.

Fig. 518. Eggisops pecchiolii Rondani, male. Bacilliform
sclerites. (Posterior arms of hypandrium stippled). Scale
= 0.1 mm.

Fig. 516. Eggisops pecchiolii Rondani, male. Epandri-
um, cerci, surstylus and bacilliform sclerites, left lateral
view. Scale = 0.1 mm.

Fig. 519. Eggisops pecchiolii Rondani, male. Aedeagus,
left lateral view. Scale = 0.1 mm.
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Fig. 520. Eggisops pecchiolii Rondani, male. Aedeagus
and right postgonite, dorsal view. Scale = 0.1 mm.

Fig. 521. Eggisops pecchiolii Rondani, male. Ejaculato-
ry sclerite. Scale = 0.1 mm.

Fig. 523. Eggisops pecchiolii Rondani, female. Sper-
mathecae, spermathecal ducts and accessory glands.
Scale = 0.1 mm. G.pr. 227.

Fig. 522. Eggisops pecchiolii Rondani, male. Pre- and
postgonites. Scale = 0.1 mm.
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Fig. 524. Eggisops pecchiolii Rondani, female. Ovipos-
itor. Stipple indicates extent of microtrichiae. Insets:
microtrichiae in areas indicated (enlarged), minute sen-

sillae on T8 (high magnification). Scale = 1.0 mm. G.pr.
227.
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Biology. Viviparous. I found 63 first instar lar-
vae in the uterus of a female from D, Bayern:
Hohenschwangau (KR). First instar larvae de-
scribed by Thompson (1921b). Hosts unknown. In
Denmark adults have been collected in June and
July.

Genus Melanomya Rondani, 1856

Melanomya Rondani, 1856: 88.
Type-species: Dexia nana Meigen, 1826: 37, by
original designation.

Melanomyia, incorrect subsequent spelling.

Ground-colour black. Body thinly dusted brow-
nish-grey. Head profile as in Fig. 479. Parafacialia
hardly half as wide as first flagellomere, with a few
setulae in a single row in upper half. Occiput with
black setulae. Lunula bare. Arista plumose, about
as wide (hairing included) as first antennal flagel-
lomere. First flagellomere 1.5-2 times as long as
pedicel. Palp about as long as first flagellomere,
brownish-black. 1+2-3 acr (first ones behind su-
ture weak). 2+3 dc. 0+2 ia, anterior ia closer to
suture than to posterior ia. 2-3 h, inner ones weak.
1ph, outer absent. pra strong, near suture, as long
as anterior npl, more than 2 times as long as poste-
rior npl. A single strong sa behind pra. Proster-
num with 1-2 inconspicuous hairs on margin (most
often) or bare. Proepisternal depression, meta-
sternal area and postalar wall bare. Scutellum
with a weak apical and a strong lateral pair of
marginal setae (Fig. 490). Posterior spiracle as in
Fig. 484, elongate and very narrow dorsoventral-
ly. Lower calypter small and semicircular, inner
edge diverging from longitudinal axis of body.
Costa bare on dorsal side of wing. Cell r,, s open at
apex of wing. Vein A, +CuA, reaching halfway to
margin. Haltere black. t; with strong ad and d
preapical setae, a pd preapical not differentiated.
Abdomen narrow. ST2-5 broadly exposed, mar-
gins of ST2 overlapped by margins of T2. Full row
of marginals on T3-T5, some discals on T4 and T5.
Bacilliform sclerites with median extension, quite
separated. Acrophallus broad and thick, with rod-
like longitudinal sclerotisations in lateral wall.
Mesohypophallus absent. Aedeagal membrane
without armature. Paraphalli heavily sclerotised,
beak-like, separated to base of distiphallus. Pre-
gonite triangular with a few apical setae. Post-
gonite with a basal seta. According to Tschorsnig
(1985a) the basal piece (“Gelenkfortsatz”) is
fused to the main part of the postgonite. In the
specimen figured (Fig. 533) this is not the case. In

ovipositor T7 shaped as long rods, partly joined in
apical 1/4. T8+epiproct broad, a narrow unscle-
rotised zone mid-dorsally far backwards from an-
tertor edge. ST7 sclerotised in anterior half only.
ST8 absent. Intersegmental membrane 7-8 with
microtrichiae shaped as in Fig. 535. Uterus re-
sembling that of Eurychaeta in having a large for-
wardly-directed blind pouch, and in having the
accessory gland ducts and spermathecal ducts en-
tering the uterus dorsally far from tip. 3 small
spherical spermathecae.

Palaearctic, 1 species.

Notes on synonymy. I find the ¢ and § gen-
italia too different from those of Angioneura and
Eggisops to follow Downes (1986) in uniting these
genera under Melanomya (s.lat.).

39. Melanomya nana (Meigen, 1826)
Figs 479, 484, 490, 525-535.

Dexia nana Meigen, 1826: 37.
Morinia parva Robineau-Desvoidy, 1830: 265.
Musca minima Zetterstedt, 1838: 654.

Q. Parafacialia and fronto-orbital plates white,
latter brownish posteriorly. t, with 1 ad, 0-1 pv
setae. t, with 1 ad and 1 v setae. f, with a preapical
seta in both sexes. t; with 2 av setae.

. Frons 0.063-0.100 times head-width (n=5).
Fronto-orbital plates separated. Frontal vitta
about as broad as each fronto-orbital plate. Cerci
with upper edge sinuate in profile. In dorsal view
divided to middle, apices pointed. Surstylus short
and apically blunt in lateral view, in dorsal view
curved towards mid-line.

Q. Frons 0.338-0.366 times head-width (n=3).
Frontal vitta about 2 times as wide as fronto-
orbital plates. These are rather shining at vertex.
In ovipositor T6 and ST6 of characteristic shape,
strongly setose. A narrow zone of microtrichiae
behind ST6. No sensillae on T7 or ST7. T8+epi-
proct posteriorly rounded, with sensillae scattered
over apical 2/3. ST8 absent. Hypoproct broad. {2
ovipositor slides examined. |

Length. 3-4.5 mm.

Distribution. Widespread in Denmark and
South Norway. In Sweden north to Nb., in Fin-
land north to Ks. - Widely distributed in Europe.
North Kazakhstan (Stackelberg, 1970). Japan
(Hokkaido) (Pape, 1988).

Biology. Immature stages and hosts unknown.
In Fennoscandia and Denmark adults have been
collected from June to September.

Nomenclature. Dexia nana was described by
Meigen from several specimens, “Sehr gemein im
Frihling und Sommer in Hekken, auf Schirm-
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Fig. 525. Melanomya nana (Meigen), male. Right wing from below. Insets: parts of costa, node at junction of R2+3 and

R4+35, both from above (enlarged). Scale = 1.0 mm.
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Fig. 526. Melanomya nana (Meigen), male. ST5. Scale
= 0.1 mm.
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Fig. 527. Melanomya nana (Meigen), male. Epandrium,
cerci and surstylus, left lateral view. Scale = 0.1 mm.

Fig. 528. Melanomya nana (Meigen), male. Epandrium,
cerci and surstyli, posterior view. Scale = 0.1 mm.
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Fig. 529. Melanomya nana (Meigen), male. Bacilliform
sclerites (posterior hypandrial arms below). Scale = 0.1
mm.

Fig. 530. Melanomya nana (Meigen), male. Aedeagus,
right lateral view. Scale = 0.1 mm.

Fig. 531. Melanomya nana (Meigen), male. Aedeagus,
dorsal view. Scale = 0.1 mm.
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Fig. 532. Melanomya nana (Meigen), male. Ejaculatory
sclerite. Scale = 0.1 mm.



Fig. 533. Melanomya nana (Meigen), male. Post- and
pregonites. Scale = 0.1 mm.

Fig. 534. Melanomya nana (Meigen), female. Sperma-
thecae. Scale = 0.1 mm. G.pr. 186.

Fig. 535. Melanomya nana (Meigen), female. Ovipos- -

itor. Stipple indicates extent of microtrichiae. Insets:
shape of microtrichiae in areas indicated (enlarged),
shape of sensillae on T8 (high magnification). Scale =
0.5 mm. G.pr. 186.

gewichsen und im Grase”. It was assigned to Mo-
rinia by Meigen (1838: 275). Meigen’s Plate 114,
fig. 7 shows both sexes, Plate 296, fig. 14 shows a
d (Morge, 1976a, 1976b). In Meigen’s collection
in MNHN are 33'39Q under rana, all conforming
to the current concept of nana (cf. Herting, 1961).
5 are labelled “Meigen” and “2042/40”, whilst the
sixth has the number “2955/40”. 15"29 have addi-
tional determination labels in Meigen’s hand. I
have labelled and here designate a G pinned from
the side and in good condition as the lectotype of
Dexia nana. The remaining 5 specimens have been
labelled as paralectotypes. Musca minima was de-
scribed from 'Q syntypes collected “Lapponia
Norvegica; ... in Dowre ... D. BOHEMAN [ON
or STI] ... Suecia MARKLIN ... Gottland., ipse
...”. Only a single " labelled “M. minima / &'.
Suec. Markl.” in Zetterstedt’s hand is present in
ZML. I have labelled it and here designate it as
lectotype.

Genus Melinda Robineau-Desvoidy,
1830

Melinda Robineau-Desvoidy, 1830: 439.
Type-species: Musca coerulea Meigen, 1826:
63, by designation of Hendel, 1901: 32; = Me-
linda gentilis Robineau-Desvoidy, 1830.

Xerophilophaga Enderlein, 1933: 120.
Type-species: Melinda gentilis Robineau-Des-
voidy, 1830: 441, by original designation.

Ground-colour black. Head profiles as in Fig. 480.
Lower facial margin somewhat projecting below
and in front of vibrissae. Parafacialia densely sil-
very dusted with shifting spots, setulose in upper
part. Fronto-orbital plates silvery dusted except
for extreme posterior part. Occiput with short
black setae. First antennal flagellomere about 2
times as long as pedicel. Arista plumose. Palpi
translucent yellowish-brown to almost black.
Thorax and abdomen metallic blue, with white
dusting. Thorax dorsally with stripes. 2+3 acr,
posterior prst acr far in front of suture. 2-3+3 dc.
0-1+43 ia. 3+1 h, basals in a broken line. 1-2+1
ph, outer present and outside a line through prs.
Prosternum, proepisternal depression, metaster-
nal area and postalar wall hairy. Posterior spiracle
dark with large anterior lappets (Figs. 485, 486).
Scutellum with 3 pairs of strong marginals. Lower
calypters white, bare on dorsal surface, posteri-
orly broad with inner edge converging with longi-
tudinal axis of fly. Wing-veins dark. Costa hairy
below beyond junction with R, (Fig. 536). t, with 1
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pv and full row of short ad setae. f, with a preapical
seta in both sexes. t, with 3-4 ad, v seta present in
both sexes. t; with 3-5 av setae, ad and d preapical
setae strong and of the same size, a pd preapical
hardly differentiated. Abdomen with at least
some white dusting, basal excavation practically
reaching margin of T1+2. Full marginal rows of
strong setae on T3 and T4. Discal setae on T5.
Bacilliform sclerites in male with median exten-
sions. In distiphallus hypophallus shaped as lat-
erally situated dentate ridges. All other parts of
aedeagal membrane without armature. Paraphal-
lus long and apically curved. Ventral plates fused
mid-ventrally and continuing apicad to some ex-
tent. Mesohypophallus absent. Pregonite with 2-3
small apical setae. Postgonite with strong basal
seta. In ovipositor T6 and ST6 without setae, only
small sensillae present (M. septentrionis Xue, 1983
appears to have ordinary setae here). T6 with
anterior areas of unsclerotised membrane. T7
with U-shaped areas of strong sclerotisation.
T8+epiproct apically more or less pointed. ST7
sclerotised only at the extreme proximal end
around the alphasetae (cf. also M. septentrionis),
but outline of unsclerotised part indicated by dis-
tribution of sensillae distally. ST8 present as a
small narrow rod in front of the hypoproct with a
few apical sensillae. Hypoproct microtrichiose. 3
oval or almost spherical spermathecae. (Paradi-
chosia @ appears to have a completely sclerotised
ST7, ¢f. Kano, 1962; Kurahashi, 1970; Lobanov,
1976).

First instar larvae of Melinda have small teeth
on the movable mandibles (lateral hooks) (Keilin,
1919). The labrum (median hook) is upturned and
fused to the tentoropharyngeal sclerite.

Oviparous. Parasite of pulmonate snails. Eggs
are laid in the pulmonary cavity (Schmitz, 1917;
Keilin, 1919).

Palaearctic. 6 species; 5 are listed by Schumann
(1986), but Melinda septentrionis Xue, 1983, from
China (Liaoning, Benxi) was not included in the
Palaearctic Catalogue. 2 species in Fennoscandia
and Denmark.

Note. The nomenclature of the North Europe-
an species has had a confused history, involving
several names, mainly due to the fact that various
authors have not been able to examine all the
relevant type material (Emden, 1954; Schumann,
1973) or have misidentified it (Séguy, 1928a).

Key to species of Melinda

1 prst ia usually absent; palpi black; d': frons
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about as wide as first flagellomere, broader
than posterior ocelli inclusive; T3 and T4
with dorsal erect ground-vestiture much den-
ser and finer than the ventral one; Q: frons
narrower than each eye when seen from
above; T4 very often with some discal setae;
length of T5 1.5-2 times length of T4; T3 and
T4 in some lights appearing dusted at antero-
lateral corners only, without tessellations; T6
in ovipositor shining black all over, also hind
margin

40. viridicyanea (Robineau-Desvoidy)

—  prst ia usually present; palpi often more
translucent brownish; : frons narrower
than first flagellomere, narrower than poste-
rior ocelli inclusive; T3 and T4 with dorsal
erect ground-vestiture not denser or finer
than the ventral one; @ frons about as wide
as an eye when seen from above; T4 without
discal setae; length of TS 1.5 times length of
T4; T3 and T4 more strongly dusted all over,
with some weak tessellations; T6 in ovipos-
itor with conspicuously dusted hind margin

41. gentilis Robineau-Desvoidy

40. Melinda viridicyanea (Robineau-Desvoidy,
1830)
Figs 480, 485, 536-546.

Onesia viridicyanea Robineau-Desvoidy, 1830:
368.

Musca anthracina Meigen, 1838: 301.

cognata: authors (e.g. Keilin, 1919; Schumann,
1973; 1986), not Meigen, 1830; misidentifica-
tions.

coerulea: authors (e.g. Wainwright, 1928; Emden,
1954; Zumpt, 1956a; Grunin, 1970a), not Mei-
gen, 1826; misidentifications.

J'Q. Mesonotum in posterior view with 3 dark
stripes before the suture, the lateral one rather
broad. prst ia almost always absent, occasionally
present.

. Frons 0.072-0.087 times head-width (n=5).
Frontal vitta at most as wide as fronto-orbital
plates, not interrupted, though narrow. Cerci
evenly tapering from base and apically cleft to
middle in dorsal view, hook-shaped apically when
seen in profile. Surstylus almost circular in distal
part, somewhat shorter than cerci. Anterior part
of epandrium rounded in profile, not projecting.
Paraphalli separated to the level of middle of ven-
tral plates, evenly diverging, rather thick, apically
weakly curved and pointed.



Fig. 536. Melinda spp., wing. Main figure: M. gentilis Robineau-Desvoidy, male, underside. Inset: costa from below of
M. gentilis, female, and M. viridicyanea (Robineau-Desvoidy), male and female. Scale = 1.0 mm.

Fig. 539. Melinda viridicyanea (Robineau-Desvoidy),
male. Bacilliform sclerites. Scale = 0.2 mm.

Fig. 537. Melinda viridicyanea (Robineau-Desvoidy),
male. Epandrium, cerci, surstylus and bacilliform scle-
rite, left lateral view. Scale = 0.2 mm.

Fig. 540. Melinda viridicyanea (Robineau-Desvoidy),
male. Aedeagus, left lateral view. Scale = 0.2 mm.

Fig. 541. Melinda viridicyanea (Robineau-Desvoidy),
male. Aedeagus, dorsal view. Scale = 0.2 mm.

Fig. 538. Melinda viridicyanea (Robineau-Desvoidy),
male. Epandrium (parts), cerci and surstyli, posterior
view. Scale = 0.2 mm.
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Fig. 542. Melinda viridicyanea (Robineau-Desvoidy),
male. Ejaculatory sclerite. Scale = 0.2 mm.

Fig. 544. Melinda viridicyanea (Robineau-Desvoidy),

female. Spermathecae. Scale = 0.2 mm. G.pr. 209.

Fig. 545. Melinda viridicyanea (Robineau-Desvoidy),
female. Ovipositor. Stipple indicates extent of microtri-
chiae. Insets: shape of microtrichiae in indicated areas
(enlarged), minute sensillae on sclerites (high magnifica-
tion). Scale = 0.8 mm. G.pr. 209.
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Fig. 543. Melinda viridicyanea (Robineau-Desvoidy),
male. Pre- and postgonites. Scale 0.2 mm.

Fig. 546. Melinda viridicyanea (Robineau-Desvoidy),
female. ST8, hypoproct and cerci of ovipositor (en-
larged). Stipple indicates extent of microtrichiae. Inset:
minute sensillae at tip of ST8 (very high magnification).
G.pr. 209.

Q. Frons 0.262-0.292 times head-width (n=5).
T6 rather broad basally. T7 with sensillae over
most of distal half. T8+epiproct with sensillae
mid-dorsally in distal half, also apically. Cerci
with rather few pale setae. ST6 entire, sensillae
along margins almost to base. ST7 with sensillae
along margin of distal half of unsclerotised part.
Apical border of hypoproct concave. Interseg-
mental membranes 6-7 and 7-8 dorsally and in-
tersegmental membrane 7-8 ventrally with numer-
ous, rather large multidentate sclerotisations. [3
ovipositor slides examined. ]

Length. 5-9 mm.

Distribution. Common in Denmark. Wide-
spread in southern Norway, north to NSI. In Swe-
den north to Jmt. In Finland only known from N. -
Widely distributed in Western Palaearctic, includ-
ing North Africa, east to Kazakhstan (Schumann,
1986; Grunin, 1970a).

Biology. Immature stages and biology de-



scribed by Keilin (1919) and Schumann (1973).
Proved hosts: Helicella virgata (da Costa) (Keilin,
1919), “Patula rotundata” = Discus rotundatus
(Miitler) (Schmitz, 1917). The map in Kerney &
Cameron (1979) of the latter species fits the
known distribution of viridicyanea in Fennoscan-
dia and Denmark rather well. In Fennoscandia
and Denmark adults have been taken from April
to October.

Nomenclature. Omnesia viridicyanea, found
rarely “parmi les fleurs des prairies”, was de-
scribed by Robineau-Desvoidy from an unspec-
ified number of specimens. No specimen remains
in Robineau-Desvoidy’s collection in MNHN. In
the general collection of MNHN under Onesiais a
Q under viridicyanea. It is labelled (1) “195”, (2)
“viridicyanea” in Macquart’s hand. It is probably
on the basis of this specimen identified by Mac-
quart that Robineau-Desvoidy’s name has been
associated with a species of Melinda (cf. Séguy,
1928a: 126; Zumpt, 1956a; Schumann, 1973,
1986). The head and thorax is a @ Melinda with a
rather narrow frons, without prst ia seta and with 3
broad presutural dark stripes, and thus = “cogna-
ta” of Schumann (1973). However, the abdomen,
which is not conspecific with the rest, has been
glued to the thorax and is from a Bellardia Q.1 do
not accept this specimen as a syntype. However,
in the interest of nomenclatural stability I find it
desirable to use viridicyanea for this species, asitis
not one of the names which has so far contributed
to the confused nomenclature of the North Eu-
ropean species of Melinda. 1 have therefore la-
belled and here designate a recent specimen in
good condition as neotype of Onesia viridicyanea
Robineau-Desvoidy, in order to fix its identity (=
“cognata” of Schumann, 1973). It is labelled (1)
“316”, (2) “MUSEUM PARIS / RAMBOUIL-
LET / (Seine-a-Oise) / E. SEGUY 19”. I have
given it a neotype label and placed it under Onesia
in box 12 of Robineau-Desvoidy’s collection in
Paris. Musca anthracina was described by Meigen
from the @ sex and from several specimens,
“...mehrmahlen in hiesiger Gegend, auch aus der
Liitticher...”. Meigen Plate 296, fig. 16 also shows
a Q. In Meigen’s collection in MNHN are 39, all
labelled “Meigen” and “2139/40”. All have a nar-
row frons, lack a prstia seta and have the T6 of the
ovipositor, whose tip is visible, shining black and
wholly without dusting marginally, thus fitting
“cognata” of Schumann (1973). I have labelled
and here designate as lectotype a specimen la-
belled “anthra-/cina/Q” in Meigen’s hand and also
with Schumann’s determination label. The other
two @ have been labelled as paralectotypes.

41. Melinda gentilis Robineau-Desvoidy, 1830
Figs 486, 536, 547-555.

Musca coerulea Meigen, 1826: 63. Junior primary
homonym of Musca coerulea Wiedemann,
1819: 23. SYN.N.

Melinda gentilis Robineau-Desvoidy, 1830: 441.

Musca cognata Meigen, 1830: 374. Replacement
name for Musca coerulea Meigen, 1826.
SYN.N.

Onesia villeneuvi Kramer, 1917: 284.

Xerophilophaga noelleri Enderlein, 1933: 121.

anthracina: Wainwright, 1928, Emden, 1954, not
Meigen, 1838; misidentifications.

J'Q. Mesonotum in posterior view with 5 dark
stripes before the suture, the lateral one of viridi-
cyanea being subdivided by dusted stripe. prst ia
almost always present, very rarely absent.

. Frons 0.042-0.058 times head-width (n=5).
Fronto-orbital plates touching. Cerci heart-
shaped, broadest at middle in dorsal view, apically
cleft in apical fifth. In profile slightly bent down-
wards apically. Surstylus triangular and pointed
apically. Anterior part of epandrium strongly pro-
jecting, shaped as a triangle. Paraphalli separated
only apically, in profile rather abruptly curved
distally, apex blunt, almost transverse.

Q. Frons 0.311-0.333 times head-width (n=>5).
T6 rather narrow basally. T7 and T8+epiproct
each with sensillae in a small subapical transverse
zone. Cerci with numerous pale setae. ST6 di-
vided distally in two sclerotisations, sensillac re-
stricted to these parts. ST7 with a few sensillae
only at extreme distal tip of unsclerotised part.
Apical border of hypoproct convex. Intersegmen-
tal membranes 6-7 and 7-8 dorsally and ventrally
only with numerous, small microtrichiae, striking-
ly short on ventral side of ovipositor. [3 ovipositor
slides examined.]

Length. 5-10 mm.

Distribution. Common in Denmark. Wide-
spread in southernmost part of Norway. In Swe-
den north to Dlr. Not known from Finland. -
Widespread in the Palaearctic, south to Tunisia
(Zumpt, 1956a), east to Far East and Japan (?)
(Schumann, 1986).

Biology. Immature stages and biology de-
scribed by Keilin (1919) and Schumann (1973).
Hosts: Helicella virgata (da Costa), H. candidula
(Studer), H. ericetorum (Miiller) (Helicidae)
(Keilin, 1919; Enderlein, 1933). According to
maps in Kerney & Cameron (1979), H. virgata is
absent from Fennoscandia and Denmark, H. can-
didula occurs in SZ, Sk. and Gtl., and H. eri-
cetorum in Zealand and eastern Jutland in Den-
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Fig. 550. Melinda gentilis Robineau-Desvoidy, male.
Aedeagus (with ejaculatory sclerite in situ), left lateral
view. Inset: tip of paraphallus (enlarged). Scale = 0.2

Fig. 547. Melinda gentilis Robineau-Desvoidy, male. mm;
Epandrium, cerci, surstylus and bacilliform sclerite, left
lateral view. Scale = 0.2 mm.

Fig. 551. Melinda gentilis Robineau-Desvoidy, male.
Distiphallus, dorsal view. Scale = 0.2 mm.

—_—

Fig. 552. Melinda gentilis Robineau-Desvoidy, male.
Fig. 548. Melinda gentilis Robineau-Desvoidy, male. Post- and pregonites. Scale = 0.2 mm.
Epandrium, cerci and surstyli, dorsal view. Scale = 0.2
mm.

Fig. 549. Melinda gentilis Robineau-Desvoidy, male.

Bacilliform sclerites. Scale = 0.2 mm. Fig. 553. Melinda gentilis Robineau-Desvoidy, female.
Spermathecae. Inset: junction of spermathecal ducts
(enlarged). Scale = 0.2 mm. G.pr. 211.
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Fig. 554. Melinda gentilis Robineau-Desvoidy, female.
Ovipositor. Stipple indicates extent of microtrichiae.
Insets: shape of microtrichiae in areas indicated (en-
larged), minute sensillae on sclerites (high magnifica-
tion). Scale = 0.5 mm. G.pr. 212.

Fig. 555. Melinda gentilis Robineau-Desvoidy, female.
ST8, hypoproct and cerci of ovipositor (enlarged). Stip-
ple indicates extent of microtrichiae. Inset: minute sen-
sillae at tip of ST8 (very high magnification). Scale = 0.2
mm. G.pr. 212.

mark. Apparently other species must serve as
hosts for gentilis in Fennoscandia and Denmark.
Adults have been collected from April to Octo-
ber.

Nomenclature. Melinda gentilis was described
by Robineau-Desvoidy as the seventh species in
his genus Melinda. No material of this species
remains in Robineau-Desvoidy’s collection in
MNHN. Musca coerulea Meigen, “nicht gemein in
Hekken”, was described on the basis of several
specimens; neither collector nor locality was
stated. Meigen Plate 118, fig. 2, illustrates both &
and Q@ (Morge, 1976a), in the legends named as
“cognata (coerulea)” (Morge, 1975: 418, 480).
Meigen (1830) himself proposed cognata as a re-
placement name. In Meigen’s collection in
MNHN are 1d'19Q under Musca cognata. Both are
labelled “Meigen” and “2137/40” and are in good
condition. The 0, which is rather large, also has a
label in Meigen’s hand reading “Musca / cognata /
(coerulea olim)”. The @ has a label in Meigen’s
hand reading “cognata / Q / coerulea”. Both have
1 prst ia seta, and in other characters agree with
the current concept of gentilis Robineau-Desvoidy
(cf. Schumann, 1973). I have labelled and here
designate the 0" as lectotype of Musca coerulea
Meigen, and the Q has been labelled as paralecto-
type. Séguy (1928a: 125) had acess to Meigen’s
material of cognata but misidentified it. Schu-
mann (1973) unfortunately was unable to study
the Meigen types himself and apparently relied on
Séguy. Hence the subsequent misapplication of
the name cognata by Schumann (1973) and in the
Palaearctic Catalogue (Schumann, 1986). Zumpt
(1956a) and Schumann (1973, 1986) list “germano-
rum Kramer, 1911 as a synonym of gentilis. How-
ever, there is no evidence that Kramer described a
new species under this name in his 1911 paper.
Rather he misidentified certain specimens as be-
longing to germanorum Villeneuve (now = Cal-
liphora loewi), but corrected his mistake in the
1917 paper by assigning them to a new species, i.e.
villeneuvi: “n.n. Germanorum der T.d.O. [= "Ta-
chiniden der Oberlausitz, i.e. Kramer, 1911]. Da
meine O.germanorum nicht Dr. Villeneuve’s Art
ist muss sie neu benannt werden.” The name ville-
neuvi is available, being tied bibliographically to a
figure of the genitalia of the misidentified speci-
mens in the 1911 paper.
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Subfamily Polleniinae

The subfamily is probably a monophyletic group
supported by the following ground-plan apomor-
phies:

(1) Non-metallic body-colour.

(2) Facial carina more or less developed.

(3) Prosternum, proepisternal depression and
metasternal area bare, postalar wall setose.

(4) Base of surstylus with bundle of long setae
internally and ventrally.

(5) Epiproct in ovipositor microtrichiose all
over.

(6) Cerci in ovipositor long and narrow.

(7) Cerci in ovipositor microtrichiose in apical
half.

(8) Sclerites of segment 7 and 8 in ovipositor
sometimes invaded posteriorly by microtri-
chiae.

(9) Pleural membrane 7 in ovipositor wholly mi-
crotrichiose, no zone without microtrichiae
anteriorly.

(10) Acrophallus without denticles, unarmed.

(11) First instar larva with labrum separate from
tentoropharyngeal sclerites (Pollenia).

The following genera probably belong to this sub-
family: Dexopollenia Townsend, Melanodexia
Williston, Morinia Robineau-Desvoidy, Nesodex-
ia Villeneuve, Pollenia Robineau-Desvoidy, Xan-
thotryxus Aldrich, Wilhelmina Schmitz & Ville-
neuve. The inclusion of several genera is tenta-
tive, as they are not sufficiently known. Nepentho-
myia Kurahashi & Beaver was originally assigned
to this group, but the ovipositor (figured by Kura-
hashi & Beaver, 1979) is reminiscent of that of the
Melanomyinae. Nepenthomyia and Nesodexia
have an armed acrophallus, the former an un-
sclerotised (cf. figure in Kurahashi & Beaver,
1979) and the latter an only apically sclerotised
ST8 in the ovipositor (ZMC, G.pr. 282).

Until now Morinia has been regarded as a mem-
ber of the Rhinophoridae (Herting, 1961; Cross-

Fig. 556. Morinia melanoptera (Fallén), head profile,
male. Scale = 1.0 mm.
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key, 1977; Tschorsnig, 1985a), but Pape (1986)
and Rognes (1986d) considered it to be a callipho-
rid genus and Rognes (1986¢) found its assignment
to the Polleniinae the best-founded.

In Fennoscandia and Denmark the subfamily
can be recognised by the following additional
characters apart from those mentioned in the key:
Body more or less dusted. Head profiles as in Figs.
556, 557. Parafacialia bare or with numerous rath-
er long hairs. Lower parts of anterior half of ane-
pimeron bare. Coxopleural streak present. Poste-
rior spiracles with distinct anterior and posterior
lappets, posterior one most often the largest (Figs.
560-569). Stem-vein bare above. Lower calypter
bare above. Hind coxa bare behind.

Widely distributed in Palaearctic, Nearctic,
Oriental and Australian Regions. 2 genera in Fen-
noscandia and Denmark.

Key to genera of Polleniinae

1  Thorax with yellow crinkly vestiture in addi-
tion to ordinary black vestiture; parafacialia
hairy; outer ph present or absent; 1 prst ia;
lower calypter broad, inner margin converg-
ing with the longitudinal axis of the fly; node
at base of R,, s hairy on both wing surfaces;
costa bare below beyond junction with Sc; t;
with d and ad preapicals, a pd preapical hard-
ly differentiated; 3-6 marginal scutellars; Q:
fronto-orbital plate with lateroclinate seta

Pollenia Robineau-Desvoidy (p. 212)

—  Thorax without yellow crinkly hairs in addi-
tion to black vestiture; parafacialia bare
(hairy in a species from Caucasus); outer ph
absent; 0 prstia; lower calypter narrow, inner
margin diverging from the longitudinal axis
of the fly; node at base of Ry, s bare on both

Fig. 557. Pollenia pediculata Macquart, head profile,
male. Scale = 1.0 mm.




Fig. 558. Morinia melanoptera (Fallén), right wing from below. Inset: parts of costa from above to show distribution of
small hairs on its upper side. Scale = 1.0 mm.

Fig. 559. Pollenia pediculata Macquart, right wing from below. Inset: parts of costa from above to show distribution of
small hairs on its upper side. Scale = 1.0 mm.

Fig. 560. Morinia melanoptera (Fallén), posterior spira- Fig. 561. Pollenia amentaria (Scopoli), posterior spira-
cle. cle.
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Fig. 566. Pollenia pallida Rodendorf, posterior spiracle.

Fig. 562. Pollenia angustigena Wainwright, posterior

spiracle.
o
o
Fig. 563. Pollenia griseotomentosa (Jacentkovsky), pos- Fig. 567. Pollenia pediculata Macquart, posterior spira-
terior spiracle. cle.
o (6]
Fig. 564. Pollenia hungarica Rognes, posterior spiracle. Fig. 568. Pollenia rudis (Fabricius), posterior spiracle.

Fig. 565. Pollenia labialis Robineau-Desvoidy, posterior
spiracle. Fig. 569. Pollenia vagabunda (Meigen), posterior spira-
cle.
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wing surfaces; t; with ad, d, and pd preapical
seta equally well differentiated; 2 marginal
scutellars; Q: fronto-orbital plate without
lateroclinate seta

Morinia Robineau-Desvoidy (p. 209)

Genus Morinia Robineau-Desvoidy,
1830.

Morinia Robineau-Desvoidy, 1830: 264.
Type-species: Morinia velox Robineau-Desvoi-
dy, 1830: 265, by designation of Rondani, 1862:
159; = Musca melanoptera Fallén, 1817 (cf.
Herting, 1974: 31).

Anthracomya Rondani, 1856: 87.

Type species: Anthracomya geneji Rondani,
1856: 87 (as genéji; genei Rondani, 1862: 147,
148, as genéi), by original designation; = Musca
melanoptera Fallén, 1817 (cf. Herting, 1961: 8).

Calobatémyie Macquart, 1854: 736.

Unavailable, vernacular name.

Calobatemyia Macquart, 1855: 33.

Type-species: Calobatemyia nigra Macquart,
1855: 34, by monotypy; = Musca melanoptera
Fallén, 1817 (cf. Herting, 1976: 7).

Disticheria Enderlein, 1934: 188.

Type-species: Musca melanoptera Fallén, 1817:
253, by monotypy.

Morinia appears more closely related to the
Nearctic Melanodexia Williston than to any other
genus. With this genus it shares the lack of crinkly
yellow vestiture, lack of outer ph and prst ia setae,
the narrow lower calypter, the completely bare
node at base of R,,s and the presence of three
equally strong ad, d and pd preapical setae on t;.
Several of these characters are apomorphies.
However, Melanodexia shares with Pollenia the
hairy parafacialia and the presence of a laterocli-
nate seta on the female fronto-orbital plates, both
of which are plesiomorphies.

Body dark with a thin layer of brownish dusting,
no obvious stripes or bands. Arista plumose, total
width exceeding width of first flagellomere, which
is a little longer than pedicel. Antenna short, tip of
first flagellomere separated from lower facial mar-
gin by about the length of the first flagellomere.
Vibrissa well above lower facial margin. Occiput
concave in both sexes, with black hairs only. Palpi
short, black. 141 acr. 24+3 dc. 0+2 ia. 2 h. 1 ph,
the inner. pra strong, longer than posterior npl. A
single sa behind it. Notopleuron hairy. 1+1 kepst
setae (0+1 kepst in Morinia skufyini Khitsova,

1983 from Caucasus). 2 pairs of strong scutellar
marginals (Fig. 570). Posterior thoracic spiracle as
in Fig. 560, anterior lappet small, both lappets
dark brown. Basicosta black. Wing-veins and
membrane infuscated. Vein M with a shallow
bend, its extreme apical part almost parallel with
R,.s. Opening of cell r,,s at apex of wing (Fig.
558). Haltere black. Abdomen without alphase-
tae on several sternites. Bacilliform sclerites pre-
sent (argenticincta) or absent (melanoptera). Para-
phallus long and narrow, evenly curved, more
strongly bent apically. Ventral plates very strongly
reduced, absent from ventral half of distiphallus.
Mesohypophallus very narrow, widened apically.
Dorsal wall of acrophallus with irregular scleroti-
sations, apically with a ring-like sclerotisation
open dorsally. Hypophallus a triangular lobe, an-
teriorly apparently fused with paraphallus, poste-
riorly strongly sclerotised, denticles present along
ventral edge. Postgonite without basal seta. Ovi-
positor with short and broad sclerites. T6-T8 and
ST6-ST8 more or less microtrichiose posteriorly.
Marginal setae of T8 completely marginal. ST8 of
full length. Epiproct and at least distal half of cerci
microtrichiose. Cerci and hypoproct about as long
as ST8. All intersegmental and pleural mem-
branes wholly microtrichiose. Hypoproct without
rows of short setae in basal half. 3 spermathecae,
each with a short and narrow basal part, pale and
internally papillate, and a distal longer part, more
strongly sclerotised and transversely striped (Fig.
577). [Description based on Morinia melanoptera
and Morinia argenticincta (Senior-White, 1923) =
Morinia nigerrima Herting, 1961. On the basis of
an examination of " and Q nigerrima from Japan
(identified by Kurahashi as Pollenia argenticinc-
ta), the Q paratype of Idiopsis argenticincta Se-
nior-White in BMNH (cf. Crosskey, 1977), and
the descriptions by Senior-White (1923) and Se-
nior-White, Aubertin & Smart (1940), I regard
argenticincta and nigerrima as synonyms, even
though the holotype of argenticincta has not been
located (cf. Crosskey, 1977).]

The genus occurs in the Palaearctic and Orien-
tal Regions; 3 species are known. Note that argen-
ticincta is listed in Pollenia by James (1977) and
Schumann (1986). A single species in Fennoscan-
dia and Denmark.

Biology unknown (Herting, 1961).

Note. Séguy’s (1941) fig. 445 is erroneously as-
signed to “Calobataemyia melanoptera Fallén”.
The genitalia illustrated are actually of Nyctia hal-
terata (Panzer) (Sarcophagidae).
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42. Morinia melanoptera (Fallén, 1817)
Figs 556, 558, 560, 570-578.

Musca melanoptera Fallén, 1817: 253.

Morinia velox Robineau-Desvoidy, 1830: 265.

Morinia fuscipennis Robineau-Desvoidy, 1830:
265.

Calobatemyia nigra Macquart, 1855: 34.

Anthracomya geneji Rondani, 1856: 87 (as genéji;
genei Rondani, 1862: 147, 148, as genéi).

d'Q. Parafacialia broader than length of first fla-
gellomere, densely silvery dusted all over in both
sexes. A weak facial carina present dorsally. Ge-
nal dilation rather swollen. Thorax dark with a
conspicuous band of white dusting across katepi-
sternum and anepisternum towards notopleuron
when viewed from certain directions. Surface be-
low lower calypter bare or at most with 1-2 occa-
sional hairs. Costa hairy below far beyond junc-

Fig. 570. Morinia melanoptera (Fallén). Scutellum.
Scale = 1.0 mm.

Fig. 572. Morinia melanoptera (Fallén), male. Epandri-
um, cerci and surstyli, posterior view. Scale = 0.2 mm.

210

tion with R, (Fig. 558). t, with ad, d, pd, p and pv
preapicals, and 1-2 ad, 1-3p and 1-2 pv setae on
shaft. t, with 1 ad. t; with 1-2 av. Wings infuscated,
particularly in anterior half and along veins. Full
rows of marginal setae on T3-T5, very long in the
male, sometimes a few discals medially on T5.

. Frons 0.051-0.078 times head-width (n=5),
broader than anterior ocellus. Fronto-orbital
plates about as broad as frontal vitta. Frontal vitta
strongly widening out towards lunula, black. Low-
er calypter yellowish to brown. Bacilliform scle-
rites absent. Cerci rather broad, tapering gradual-
ly from middle to apex in dorsal view. Apical cleft
very short. Apex slightly upturned in profile. Sur-
stylus slender, narrower in distal than in proximal
half.

Q. Frons 0.302-0.384 times head-width (n=5).
Fronto-orbital plates just in front of anterior ocel-
lus broader than half the width of the frontal vitta;
with 1-2 proclinate orbitals (which may be direct-
ed outwards to a considerable extent) but no lat-

Fig. 571. Morinia melanoptera (Fallén), male. Epandri-
um, cerci and surstylus, left lateral view. Scale = 0.2
mm.

Fig. 573. Morinia melanoptera (Fallén), male. Aedea-
gus, left lateral view. Scale = 0.2 mm.



Fig. 574. Morinia melanoptera (Fallén), male. Aedea-
gus, dorsal view. Scale = 0.2 mm.

Fig. 575. Morinia melanoptera (Fallén), male. Ejacula-
tory sclerite. Scale = 0.2 mm.

Fig. 576. Morinia melanoptera (Fallén), male. Pre- and
postgonites. Scale = 0.2 mm.

Fig. 577. Morinia melanoptera (Fallén), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 179.

eroclinate seta (prevertical); polished black in
posterior 2/3, otherwise silvery dusted. Ovipositor
with rather narrow zones of microtrichiae along
hind edge of sclerites on segments 6-8. In one of
the dissected specimens T7 with a mid-dorsal
stripe of microtrichiae for its whole length. Cerci
microtrichiose in more than apical half. Epiproct 3
times longer than broad. [2 ovipositor slides exam-
ined.]

Length. 5-7 mm.

Distribution. Scattered in Denmark. Only
known from Largard (ON, Sel) in Norway
(Siebke leg.). Scattered in Sweden north to
Ly.Lpm. In Finland north to ObN. - Europe, east

Fig. 578. Morinia melanoptera (Fallén), female. Ovi-
positor. Stipple indicates extent of microtrichiae. Scale
= 0.4 mm. G.pr. 179.

to Ukraine (Herting, 1961; Stackelberg, 1970).
Not in the British Isles.

Biology. A pupa was found in decaying wood,
from which a specimen emerged in May (“Pupa
hujus speciei a Cl. Baumhauer in ligno putrido
inventa, mense Majo exclusa, teste Meigen.”)
(Zetterstedt, 1838, 1844, citing Meigen). In Fen-
noscandia and Denmark adults have been collect-
ed from May to August.

Nomenclature. Fallén (1817) described melan-
optera from O'Q syntypes from “Westergdthland
och Ostergothland...” (Vg., Og.). In Fallén’s col-
lection in NHRM are 40'1Q under melanoptera.
All are conspecific and mostly in good condition.
They conform to the current concept of melan-
optera (cf. Herting, 1961), fit the original descrip-
tion, and are recognised as syntypes. 10" is la-
belled “T.melano-/ptera . / Larket. Ostr.”
[=Larketorp, Og.] in Zetterstedt’s hand (a syn-
type?); 10" is labelled “J" var. B [underlined]” in
Fallén’s (?) hand; 2d" are without original labels;
the Q is labelled “M.mela-/noptera [underlined]
Q> in Fallén’s (?) hand. I have labelled and here
designate a " without original labels as lectotype.
It is lacking the left antenna, the left fore tarsus
and the left mid leg. The other specimens have
been labelled as paralectotypes.

211



Genus Pollenia Robineau-Desvoidy,
1830

Pollenia Robineau-Desvoidy, 1830: 412.

Type species: Musca rudis Fabricius, 1794: 314,
by original designation.

Nitellia Robineau-Desvoidy, 1830: 417.

Type species: Musca vespillo Fabricius, 1794:
318, by designation of Coquillett (1910: 576).
The type species has been misidentified. An
application should be made to the Commission
to fix Musca atramentaria Meigen, 1826: 65 as
type species. For details, see section on Nomen-
clature below.

Cephysa Robineau-Desvoidy, 1863: 655, 677.
Type species: Cephysa muscidea Robineau-
Desvoidy, 1863: 677, by monotypy.

Orizia Robineau-Desvoidy, 1863: 655, 678.

[For 6 nominal species; no type species desig-
nated].

Chaetopollenia Enderlein, 1936: 211.

Type species: Musca vespillo Fabricius, 1794:
318, by monotypy. The type species has been
misidentified. An application should be made
to the Commisssion to designate Musca amenta-
ria Scopoli, 1763 as type species. See also sec-
tion on Nomenclature below.

Micronitellia Enderlein, 1936: 211. Unavailable.
[No type species designated.] Validated by
Lehrer, 1967: 255.

Trichopollenia Enderlein, 1936: 211.

Type species: Musca vagabunda Meigen, 1826:
72, by monotypy.

Polleniella Jacentkovsky, 1941a: 15, 16. Nomen
nudum. [No taxonomic characters.] Validated
by Jacentkovsky, 1941b: 20, 22.

Buresiella Jacentkovsky, 1941b: 21, 22 (as Bure-
siella).

Type species: Pollenia pallida Rodendorf, 1926,
by monotypy.

Dasypollenia Jacentkovsky, 1941b: 20, 22. Un-
available. [No type species designated.] Vali-
dated by Lehrer, 1967: 256.

Polleniella Jacentkovsky, 1941b: 20, 22.

Type species: Polleniella distincta Jacentkov-
sky, 1941b: 20, by monotypy; = Pollenia mayeri
Jacentkovsky, 1941a: 14,15 (cf. also Jacentkov-
sky, 1942: 220 (17); 1944b: 118).

Polleniomyia Jacentkovsky, 1941b: 20, 23. Un-
available. [No type species designated.] Vali-
dated by Jacentkovsky, 1942: 200 (28).

Pseudopollenia Jacentkovsky, 1941b: 21, 22.
Type species: Pollenia vera Jacentkovsky,
1936a: 9, by monotypy (cf. also Jacentkovsky,
1942: 205 (13)).
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Bureschiella Jacentkovsky, 1941c: 31. Unjustified
emendation of Buresiella Jacentkovsky, 1941b:
21, 22.

Type species: Pollenia pallida Rodendorf, 1926,
automatic.

Chaetopollenia Jacentkovsky, 1941c: 31. Nomen
nudum. [No taxonomic characters. ]

Dasypollenia Jacentkovsky, 1941c: 31. Nomen nu-
dum. [No taxonomic characters. No type spe-
cies designated.]

Polleniella Jacentkovsky, 1941c: 31. Subsequent
citation of Polleniella Jacentkovsky, 1941b: 20,
22.

Polleniomyia Jacentkovsky, 1941¢: 31. Nomen nu-
dum. [No taxonomic characters. No type spe-
cies designated.]

Pseudopollenia Jacentkovsky, 1941c: 31. Subse-
quent citation of Pseudopollenia Jacentkovsky,
1941b: 21, 22.

Bureschiella Jacentkovsky, 1942: 213 [21].
Subsequent citation of Buresiella Jacentkovsky,
1941c: 31.

Dasypollenia Jacentkovsky, 1942: 210 (18). Un-
available. [No type species designated.]

Polleniomyia Jacentkovsky, 1942; 220 (28).
Type species: Pollenia labialis Robineau-Des-
voidy, 1863 (2): 671, by original designation.

Polleniomyma Jacentkovsky, 1944b: 119. Unnec-
essary replacement name for Polleniomyia Ja-
centkovsky, 1942: 220 (28). [The latter name is
different by one letter from Pollenomyia Séguy,
1935 (cfr. ICZN, Art. 56 (b)).]

Eupollenia Lehrer, 1963: 290.

Type species: Musca rudis Fabricius, 1794: 314,
by original designation.

Jacentkovskyiomyia Lehrer, 1963: 292.

Type species: Polleniella griseotomentosa Ja-
centkovsky, 1944a: 45, 48, by original desig-
nation.

Mariomyia Lehrer, 1963: 292.

Type species: Pollenia mayeri Jacentkovsky,
1941a: 14, 15, by original designation.

FParapollenia Lehrer, 1963: 290.

Type species: Pollenia dasypoda Portschinsky,
1881: 143, by original designation.

Rohdendorfiomyia Lehrer, 1963: 292,

Type species: Musca vespillo Fabricius, 1794,
by original designation. The type species has
been misidentified. An application should be
made to the Commission to designate Musca
amentaria Scopoli, 1763 as type species. See
also section on Nomenclature below.

Sachtlebeniola Lehrer, 1963: 291. Unavailable.
[No type species designated.]




Seguyiomyia Lehrer, 1963: 293.
Type species: Musca vagabunda Meigen, 1826:
72, by original designation.

Zumptiomyia Lehrer, 1963: 292.
Type species: Pollenia bisulca Pandellé, 1896:
152, by original designation.

Dasypollenia Lehrer, 1967: 256.
Type species: Pollenia dasypoda Portschinsky,
1881: 142, by original designation.

Micronitellia Lehrer, 1967: 255.
Type species: Musca varia Meigen, 1826: 66, by
original designation; = Musca rudis Fabricius,
1794.

In Fennoscandia with ground colour black, only
the extreme anterior parts of gena, vibrissal an-
gles, facial ridges, lunula and parts of antenna
more or less reddish. Thorax usually rather weak-
ly dusted, abdomen densely dusted with shifting
tessellations or almost shining black. Head profile
asin Fig. 557. Arista long plumose. Antenna mod-
erately long, first flagellomere about 2 times as
long as pedicel. Tip of first flagellomere widely
separated from lower facial margin. Parafacialia
with numerous rather long dark hairs. Vibrissae
high above lower facial margin. Lower part of
facial plate vertical in profile, not produced ante-
riorly, narrowed at the level of the vibrissae when
seen from in front. Occiput concave in both sexes,
but less so in the female. Occiput with 1-4 rows of
black setulae behind postocular row, otherwise
with thin pale hairs. Palpi usually very dark. 2+3
acr.2+3dc. 1+2ia. 3 h, in a straight line. Usually
1+1 ph. Outer ph in line with prs. pra strong,
close to suture, 2 sa behind it. Notopleuron hairy,
2 npl. 141 kepst. Postalar wall with bundle of
numerous long pale hairs, sometimes black. 3-6
pairs of strong scutellar marginals. Posterior tho-
racic spiracie as in Figs. 561-569, lappets usually
pale yellow, dark in a few species. Basicosta black
or various shades between yellow and dark
brown. Wing-veins pale. Stem-vein bare above.
Costa hairy below to junction with Sc, bare below
beyond this point (Fig. 559). Vein M with a sharp
bend, opening of cell 1,, s well in front of wing-tip
(Fig. 559). Calypters white or weakly infuscated.
Haltere yellow. Abdominal ST2 much broader
than sternites behind it, its lateral edges over-
lapping lateral margins of T2. Bacilliform sclerites
present as long, widely separated, unmodified
rods. Aedeagus variable, acrophallus always with-
out denticles, 6 types discernible among material
from Fennoscandia and Denmark:

(1) amentaria-type (Figs. 586, 587): Paraphallic

processes very long and slender, distally
armed with minute denticles. Sclerotisation
at base of distiphallus (ventral plate) short,
continuous ventrally with proximal end of
mesohypophallus. Mesohypophallus long.
No median hypophallic lobe. Hypophallus
short, square, dentate posteriorly, its poste-
rior end widely separated from distal edge of
ventral plate. (amentaria).

(2) pallida-type (Figs. 632, 634): Paraphallic
processes very long and slender, unarmed.
Sclerotisation at base of distiphallus (ventral
plate) long, continuous ventrally with proxi-
mal end of mesohypophallus. Mesohypo-
phallus long. No median hypophallic lobe.
Hypophallus low, elongate, square, dentate
posteriorly, its posterior end widely separat-
ed from distal edge of ventral plate. (pallida).

(3) vagabunda-type (Figs. 664, 665): Paraphallic
processes shorter. Sclerotisation at base of
distiphallus (ventral plate) rather long,
weakly joining the thickened proximal end of
the mesohypophallus mid-ventrally. Meso-
hypophallus long. No median hypophallic
lobe. Hypophallus about as long as acrophal-
lus, posteriorly dentate, its posterior end
close to distal edge of ventral plate. (vaga-
bunda).

(4) rudis-type (Figs. 596, 597,614, 615, 643, 644,
654, 655): Paraphallic processes reaching a
little further than tip of hypophallus, in dor-
sal view proceeding distad parallel with lon-
gitudinal axis of aedeagus and distally un-
sclerotised in a manner that makes them ap-
pear transversely or obliquely truncated,
sometimes armed with minute denticles.
Sclerotisation at base of distiphallus (ventral
plate) short, variously shaped, two types dis-
cernible (Fig. 583, Type I and II). Median
hypophallic lobe present, strongly sclero-
tised in posterior half. Mesohypophallus
short. Hypophallus triangular, dentate pos-
teriorly, pointed apically, strengthened cen-
trally by a strong sclerotisation. (angusti-
gena, hungarica, pediculata, rudis).

(5) labialis-type (Figs. 624, 625): similar to rudis-
type, but paraphallic tips unarmed, narrow,
curved inwards and not appearing transver-
sely or obliquely truncated apically. Hypo-
phallus with long, acute prolongation apical-
ly. (labialis).

(6) griseotomentosa-type (Figs. 606, 607): simi-
lar to rudis- and labialis-types, but tip of
paraphallic process unarmed, median hypo-
phallic lobe absent and central sclerotisation
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of hypophallus present only distally. Scleroti-
sation at base of distiphallus (ventral plate)
long. (griseotomentosa).

Pregonite narrow, with numerous setae. Postgo-
nite with a basal seta.

Ovipositor differently shaped according to spe-
cies and species-group. Several types discernible,
all congruent with those based on the structure of
the aedeagus:

(1) amentaria-type (Fig. 591): T8 marginal setae
not quite marginal. Epiproct with or without
microtrichiae. Cerci microtrichiose except in
basal half. Tip of ST8 without microtrichiae.
Pleural membrane 8 without microtrichiae.

(2) pallida-type (Fig. 637, 638, 639): T8 margin-
als far in front of margin. Epiproct, cerci and
tip of ST8 without microtrichiac. Pleural
membranes 6 without microtrichiae in about
anterior half. Pleural membrane 7 without
microtrichiae in at least anterior three
fourths. Pleural membrane 8 wholly without
microtrichiae. Epiproct, cerci, tip of ST8 and
tip of hypoproct with long, slender, straight
spines.

(3) vagabunda-type (Fig. 669): T8 marginals in
front of margin. Epiproct microtrichiose.
Cerci and tip of ST8 without microtrichiae.
Pleural membrane 8 without microtrichiae.

(4) rudis-type (Fig. 603, 621, 650, 661): T8 mar-
ginals not quite marginal. Microtrichiae on
epiproct, on at least apex of cerci, on tip of
ST8 and on about posterior half of pleural
membrane 8.

(5) labialis-type (Fig. 628): T8 marginals abso-
lutely marginal. Epiproct and cerci com-
pletely covered with microtrichiae. Tip of
ST8 microtrichiose. Pleural membrane 8
completely covered with microtrichiae.

(6) griseotomentosa-type (Fig. 611): T8 margin-
als absolutely marginal. Epiproct microtri-
chiose all over. Cerci microtrichiose except
at extreme base. Posterior half of ST8 micro-
trichiose. Pleural membrane 8 fully microtri-
chiose. Mid-dorsal broad complete bands of
microtrichiae on T7 and T8.

Sclerites on segments 6-8 variously shaped and
invaded by microtrichiae to varying extents. All
intersegmental membranes fully microtrichiose.
Pleural membranes 6 and 7 usually fully microtri-
chiose (except pallida-group). Hypoproct with
several rows of short setae in basal half. 3 sper-
mathecae, spherical to elongate. Uterus in several
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species with sclerotised tube-shaped lateral sacs of
varying shape, which receive the paraphallic tips
during copulation.

Oviparous. Some species are known to be pred-
ators or parasites of earthworms in the larval
stages. There is also evidence that larvae or pupa
of Lepidoptera (Séguy, 1941) and also adult
honeybees (Ibrahim, 1984) are attacked. Larval
stages and biology have been described by Keilin
(1915), Yahnke & George, 1972; Thomson & Da-
vies (1973a, 1973b, 1974), Shewell (1987), but the
exact specific identity of the described specimens
is unknown (cf. Rognes, 1987b). The life-history
and immature stages of Pollenia dasypoda Port-
schinsky (not in North Europe) have been de-
scribed by Tawfik & El-Husseini (1971).

Several species overwinter indoors, where they
have been reported as a nuisance (Séguy, 1941;
Hall, 1948).

The genus is known from the Palaearctic,
Nearctic, Oriental and Australian Regions and
more than 100 species have been described.

Boyes & Shewell (1975) regard the genus as an
immigrant into the Nearctic, possibly introduced
in soil by early European settlers, and they suggest
that its distribution is dependent on that of non-
native earthworm species (not specified). A simi-
lar argument is used by Shewell (1987) when sug-
gesting that Bellardia in North America is parasit-
ic upon an introduced European earthworm. As
long as the earthworm species are not specified, it
is difficult to evaluate this argument, but possibly
it is based on the prevalent opinion that all the
European earthworm species in North America
have been introduced by European settlers during
the last two centuries (cf. discussion in Omodeo,
1963). Lindroth (1957) regards 94 % of the earth-
worms common to Europe and North America as
introduced. Omodeo (1963) opposes this view and
considers them as an integral part of an ancient
Holarctic fauna, now separated because of conti-
nental drift.

On the basis of Lindroth’s (1957) criteria of
introduced species and the known distribution of
the Nearctic species (cf. Rognes, 1987b), I find it
likely that Pollenia labialis and P. vagabunda are
introduced. The status of P. angustigena, P. pedi-
culata and P. rudis cannot be decided, but in the
absence of evidence to the contrary I regard them
provisionally as belonging to the ancient fauna of
North America.

9 species in Fennoscandia and Denmark.

Note. Even in the broad sense adopted here,
the generic limits of Pollenia on a world basis are
obscure and it is possible that it is not a mono-



phyletic group. Dear (1986) treated a number of
species from New Zealand under Pollenia even
though all of them lack a facial carina and the long
crinkly yellow thoracic ground-vestiture. Some of
them are even metallic green. Xanthotryxus Al-
drich, strikingly Pollenia-like, and Dexopollenia
Townsend, both of which have crinkly yellow ves-
titure, should possibly also be included in Polle-
nia. The following monophyletic species-groups
within Pollenia have been defined by Rognes
(1987a, 1987b, 1988): pallida-group, tenuiforceps-
group, rudis-group, semicinerea-group, labialis-
group (= intermedia-group), griseotomentosa-
group. Work on other species-groups is in pro-
gress.

Nomenclature. As regards the type designation
for Nitellia, Coquillett’s designation was made as
follows: “Nitellia Desvoidy, Essai Myod., p. 417,
1830. 2 species. Type, Musca vespillo Fabricius,
the first species, by present designation. Equals
Pollenia Desvoidy, 1830”. Robineau-Desvoidy
gives the name of the first species in his list as
“Nitellia vespillo [and on the next line:] Musca
vespillo Fabr. Meig.”. “Musca vespillo Fabricius”
as interpreted by Meigen, 1826: 65, equals Musca
amentaria Scopoli, 1763 (see below). This species
is a Pollenia which almost always has an open cell
1,.5. However, Robineau-Desvoidy diagnoses his
genus Nitellia as having this cell closed and with a
small stalk (“un peu petiolée”) and even refers
Musca atramentaria Meigen to this genus. (“Je
pense qu’il faut rapporter a ce genre le Musca
atramentaria de Meigen.”). This makes it credible
that Robineau-Desvoidy’s “Nitellia vespillo”
equals Musca atramentaria Meigen, 1826, which
usually has a stalked cell r,,5, and not “Musca
vespillo Fabricius” sensu Meigen or the true Mus-
ca vespillo Fabricius (a Bellardia, see above), both
of which usually have an open cell 1,,5. According
to the ICZN Art. 70 (b), which concerns mis-
identified type species, the case should be referred
to the Commission. I think stability is best served
if Coquillett’s designation is considered to apply
to Musca atramentaria Meigen, as currently un-
derstood (i.e. with hairy stem-vein), in accord-
ance with the views of James (1977) and Schu-
mann (1986). If the true Musca vespillo Fabricius
is designated as type species, Nitellia becomes a
senior synonym of Bellardia. This will result in
confusion, as Nitellia is currently used by some
authors for a group of species within Pollenia (e.g.
Lehrer, 1972). It would also be possible to in-
terpret the designation to apply to Musca amenta-
ria Scopoli, 1763 (= “Musca vespillo Fabricius”
sensu Meigen, 1826), which occasionally has the

cell r,.5 stalked or closed in margin, as it is con-
ceivable that an abnormal specimen of this species
was before Robineau-Desvoidy when he erected
his new genus. Pollenomyia Séguy, 1935: 149
(type species: Pollenomyia sinensis Séguy, 1935:
149, by original designation) was listed by Schu-
mann (1986) as a synonym of Pollenia. T have
examined the holotype of the type species (in
MNHN). It lacks yellow crinkly hairs on the tho-
rax; the proepisternal depression, prosternum and
postalar wall have long hairs; the coxopleural
streak is absent; and in the wing the costa is hairy
below all the way to the tip of R,,;. It is not a
Pollenia, and I have therefore removed Polleno-
myia from the synonymy of Pollenia.

Key to species of Pollenia

1  Abdomen shining black, at most with very
weak dusting if seen very obliquely from be-
hind, shifting pattern not conspicuous; scu-
tellum with 5-6 pairs of strong marginals of
uniform size; facial keel sharp-edged; iv hair-
like, not different from neighbouring post-
ocular setae; lappets of posterior spiracle
dark brown; t, 2-3 ad; Q: f, with a preapical
seta

43. amentaria (Scopoli)

—  Abdomen with dense conspicuous dusting,
most often with a shifting tessellated pattern;
scutellar chaetotaxy different, only 3-4 mar-
ginal pairs of setae; Q: f, without an a preap-
ical seta

2

2(1) Thorax with a dark median stripe between
prst acr, usually extending forwards to ex-
treme anterior slope of thorax; 3-5 &; 2 inner
ph; abdomen bluish-black, with a mid-dorsal
stripe; lateral chequered markings on ante-
rior part of tergites almost reaching mid-line;
t, with 1 ad

51. vagabunda (Meigen)
—  No presutural dark stripe between prst acr; 3

h; linner ph; abdominal chequered markings
reaching halfway to mid-line

3

3(2) Node at junction of humeral crossvein and
vein Sc with a bundle of pale hairs below
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403)

5(4)

6(5)
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(Fig. 640); facial keel distinct, usually rather
broadened and somewhat flattened on top;
palpi black; f, and f; with black pv hairs; J':
ventral abdominal vestiture black, semi-de-
cumbent and normally spaced, as dense as
the dorsal vestiture, hairs similar in size to
those dorsally; t; without erect av hairs, only
decumbent setulae present in addition to av
setae which are rather short (Fig. 581)

49. pediculata Macquart

Node at junction of humeral crossvein and
vein Sc bare below

4

Outer ph absent; facial keel absent or very
inconspicuous; lappets of posterior thoracic
spiracle yellow; t, with 1 ad; size small; ab-
domen in posterior view with a median dark
stripe widening out posteriorly to cover
whole posterior margin; f, and f; mostly with
black hairs on pv surface; ': frons very nar-
row, about as broad as anterior ocellus; tarsi
shorter than tibiae; 9: frontal vitta black,
reddish near lunula; occipital dilation black
anteriorly

45. griseotomentosa (Jacentkovsky)

Outer ph usually present, if absent, then f,
and f; with yellow hairs on pv surface; frons
in " usually broader; tarsi in G at least as
long as tibiae

5

Facial keel very low or absent; lappets of
posterior thoracic spiracle very dark brown-
ish; basicosta black; t, with 2-3 ad; J': no
erect av hairs beside the 3-5 av setac on t;

47. labialis Robineau-Desvoidy

Facial keel usually present; lappets of poste-
rior thoracic spiracle yellow; basicosta yel-
low, brown, rarely very dark

6

Facial keel very broad and low (Fig. 629);
palpi mostly yellow, darkened basally; t; with
1 pv; f, and f; with black pv hairs; ' ventral
abdominal vesture black, semi-decumbent,

not particularly dense; t; with no erect av
hairs besides av setae; Q: numerous slender
spines at tip of ovipositor (usually visible
without dissection) (Figs. 638, 639)

48. pallida Rodendorf

Facial keel usually narrow, relatively sharp-
edged (as in Fig. 651); palpi dark; t, usually
with 2 pv; other characters not present in
combination; 9: no stiff slender spines on
ovipositor, only soft slightly wavy hairs

7

7(6) t, usually with 1 ad; f, and f, with yellow pv

hairs; ventral abdominal vestiture predom-
inantly black; "; frons narrow; ventral ab-
dominal vestiture semi-decumbent and nor-
mally spaced, as dense as the dorsal vesti-
ture, hairs similar in size to those dorsally; t;
with a varying number of semi-erect to erect
av hairs besides av seta, often with none at all
(Fig. 579); Q: spermathecae oval, without a
narrow “handle” basally (Fig. 601)

44. angustigena Wainwright

t, usually with 2-3 ad; O ventral abdominal
vestiture erect, dense, much denser than the
dorsal vestiture, hairs finer than those dorsal-
ly

8

8(7) f, and f, usually with black pv hairs; ventral

abdominal vestiture most often predomin-
antly black; f': t; with numerous long, erect
av hairs on middle third besides av setae (Fig.
582); Q: spermathecae oval, without a nar-
row “handle” basally (Fig. 659)

50. rudis (Fabricius)

f, and f, with yellow pv hairs; ventral abdom-
inal vestiture predominantly yellow (espe-
cially on T3); : t; with very few, if any,
erect av hairs besides av setae, which are
rather long (Fig. 580); Q: at least numerous
yellow hairs on ventral part of T3; sperma-
thecae elongate, with a narrow “handle”
proximally (Fig. 619)

46. hungarica Rognes



Fig. 579. Pollenia angustigena Wainwright, male, hind
tibia in anterodorsal view. (From Rognes, 1987b: fig. Fig. 581. Pollenia pediculata Macquart, male, hind tibia
15). in anterodorsal view. (From Rognes, 1987b: fig. 19).
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Fig. 580. Pollenia hungarica Rognes, male, hind tibia in Fig. 582. Pollenia rudis (Fabricius), male, hind tibia in
anterodorsal view. (From Rognes, 1987b: fig. 16). anterodorsal view. (From Rognes, 1987b: fig. 20).
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Fig. 583. Pollenia spp. (rudis species-group), male,
shape of sclerotisation at base of distiphallus in profile.
Type I: high, vaulted, imagined transverse section of
base of distiphallus at level of point C narrow; point B
close to dorsal wall, i.e. v much shorter than w; w meets
bl at a right angle at or proximad of point C; AB much
shorter than AC (P. angustigena and P. rudis). Type II:
low, imagined transverse section at level of point C
rounded; point B about midway between dorsal and
ventral wall, i.e. v about as long as w; w meets b/ at a
right angle distad of point C; AB longer than or equal to
AC (P. hungarica and P. pediculata). (From Rognes,
1987b: fig. 21).

43. Pollenia
COMB.N.
Figs 561, 584-591.

Musca amentaria Scopoli, 1763: 335.

Pollenia micans Robineau-Desvoidy, 1830: 416.
SYN.N.

Musca nigrina Meigen, 1838: 305. Junior primary
homonym of Musca nigrina Fallén, 1817 (Tachi-
nidae). SYN.N.

Musca nitens Zetterstedt, 1845: 1340. Junior pri-
mary homonym of Musca nitens Villers, 1789:
549 (Syrphidae). SYN.N.

Chaetopollenia soudeki Jacentkovsky, 1941b: 21,
22 (key). SYN.N.

? Chaetopollenia moravica Jacentkovsky, 1941b:
21, 23 (key). SYN.N.

? Chaetopollenia pseudobisulca Jacentkovsky,
1941b: 21, 23 (key). SYN.N.

vespillo: authors, not Fabricius, 1794; misidentifi-
cations.

amentaria  (Scopoli, 1763),
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J'Q. Facial keel sharp. Facial membrane black,
with little dust. Gena in front of genal dilation,
vibrissal corner, facial ridges, lunula, and most of
antenna except arista reddish. Parafacialia with
short hairs. Posterior edge of anepisternum with
rows of long pale hairs behind anepst setae. Kate-
pisternum with pale ground-vestiture. Scutellum
with characteristic vestiture of 5-6 strong subequal
marginal setae, often with a few additional smaller
ones. Posterior spiracles very dark brown. t; nor-
mally with 2 pv setae. f, with an a preapical seta. t,
with 2-3 ad setae. t; with 3-5 av setae. Tarsi a little
shorter than tibiae. Basicosta black.

J'. Frons 0.033-0.050 times head-width (n=5),
about 1.0-1.5 times as wide as anterior ocellus.
Fronto-orbital plates touching. Cerci rather broad
in dorsal view, cleft in apical fourth, apex bare and
shining black. Surstyli dilated apically in profile,
bent towards mid-line when seen in dorsal view.
Aedeagus of amentaria-type.

Q. Frons 0.331-0.347 times head-width (n=5).
Frontal vitta 2 times as wide as each fronto-orbital
plate. Parafacialia and fronto-orbital plates with
pale golden shimmering dusting. T7 in ovipositor
of characteristic shape, invaded in front by micro-
trichiae, and with a mid-dorsal separate “rod”
between T7 halves. T8 distally curved medially.
ST7 long, broad basally, slender apically, a nar-
row zone of microtrichiae posteriorly. Spermathe-
cae spherical. Lateral sacs unsclerotised. [4 ovi-
positor slides examined. ]

Length. 7-11 mm.

Distribution. Widely distributed and common
in Denmark. In Sweden north to Gstr. and Dlr. In
Norway from southern and extreme southeastern
parts. South Finland. - Widely distributed in Eu-
rope and European parts of U.S.S.R., including
Armenia and Georgia (Schumann, 1986; Rognes,
1988).

Biology. Immature stages and biology un-
known. Females have been attracted to fish-bait
in Finland. In Fennoscandia and Denmark adults
have been collected from March to September.

Nomenclature. Scopoli described Musca amen-
taria from an unspecified number of specimens of
unspecified sex occurring copiously on Salix cat-
kins in March in Yugoslavia. Scopoli’s collection is
known to have been destroyed (in a shipwreck on
the Danube, A.C.Pont in litt.). I have labelled
and here designate as neotype of Musca amentaria
Scopoli a " in BMNH labelled: (1) “Jugoslavia,
road below Kr. Gora & Tolbin 13.viii.1960”; (2)
“71843”; (3) “O.W.Richards Coll. Brit.Mus. 1967-
510”. Itis in excellent condition except for the loss
of the two hind tarsi. Robineau-Desvoidy de-



Fig. 584. Pollenia amentaria (Scopoli), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale
= 0.2 mm.

Fig. 585. Pollenia amentaria (Scopoli), male. Epandrium (parts), cerci and surstyli, posterior view. Scale = 0.2 mm.

Fig. 586. Pollenia amentaria (Scopoli), male. Aedeagus, left lateral view. Inset: tip of paraphallus (enlarged). Scale = 0.2
mm.
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Fig. 587. Pollenia amentaria (Scopoli), male. Distiphal-
lus, dorsal view. Scale = 0.2 mm.

Fig. 590. Pollenia amentaria (Scopoli), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 96.

Fig. 588. Pollenia amentaria (Scopoli), male. Ejaculato-
ry sclerite. Scale = 0.2 mm.

Fig. 589. Pollenia amentaria (Scopoli), male. Pre- and
postgonites. Scale = 0.2 mm.

—
Fig. 591. Pollenia amentaria (Scopoli), female. Ovipos-
itor. Stipple indicates extent of microtrichiae. Scale =
0.4 mm. G.pr. 96.
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scribed Pollenia micans without mention of local-
ity or number of specimens. The name is listed asa
nomen dubium in the Palaearctic Catalogue
{Schumann, 1986). No specimen remains in Robi-
neau-Desvoidy’s collection in MNHN, but in the
General collection in MNHN under Pollenia is a
specimen labelled (1)“456”, (2) “Guérin/ Menue-
/ ville”, (3) “Pollenia / micans RD / (Lat.)” [old
label in Robineau-Desvoidy’s hand glued to new
card, latter with “Det. Rob. Desvoidy” in pencil].
This specimen is referred to by Séguy (1928a:
178). It may be a syntype. Musca nigrina was
described in the 7' sex by Meigen on the basis of
an unspecified number of specimens from “Hie-
sige Gegend” [West Germany, probably Stol-
berg]. I have not found it figured in Morge (1975,
1976a, 1976b). In Meigen’s collection in MNHN is
a single " under rnigrina. It is labelled (1) “Mei-
gen” and “2190/40”, (2) “nigrina / ' [Meigen’s
hand]”. I have given it a holotype label. Its stem-
vein lacks a row of fine setae above and otherwise
agrees with North European material of the pre-
sent species. I have therefore removed nigrina
Meigen from the synonymy of atramentaria Mei-
gen where it is placed in the Palaearctic Catalogue
(Schumann, 1986). Zetterstedt introduced the
name Musca nitens for a species misidentified by
Meigen and Macquart as “Musca vespillo Fabri-
cius”. It was based on an unspecified number of
dQ from Sweden and Denmark. I have located 7
conspecific specimens from the syntypic series in
ZML (Gothenburg collection, drawer 3: 1d'; Dip-
tera Scandinaviae collection, drawer 24: 4F29). I
have labelled and here designate a specimen la-
belled (1) “87”; (2) “M.nitens”; (3) “M.vespillo /
Steger” (the last two in Zetterstedt’s hand) as
lectotype of nitens. The other syntypes have been
labelled as paralectotypes. Chaetopollenia soude-
ki, Chaetopollenia moravica and Chaetopollenia
pseudobisulca were treated as new species by Ja-
centkovsky also in 1941¢ and 1942. Jacentkovsky
(1941b) described soudeki from 2 taken on Au-
gust 20, 1936, in “Adamovské lesy” (the school
forest of the Agricultural University of Brno) in
Czechoslovakia. 1 is present in NMP (no.
33061). It is labelled (1) “Typus” (red label); (2)
“Skolni statek Adamov / Kanice 2/20/8-1936” (all
printed except for date); (3) Cat.no. 33061 (red
label). It agrees with the description given in his
1942 paper. I accept this as one of the original
syntypes. I have labelled and here designate it as
lectotype of soudeki. I have seen 15" “cotype” of
moravica and 2G “cotypes” of pseudobisulca in
NMP (Cat. No. 33062 and 33059, 33060, respec-
tively). P. moravica and pseudobisulca appear to

be the same species, but both differ from the neo-
type of amentaria by having a much broader frons
(3-4 times as wide as front ocellus, broader than
distance between posterior ocelli inclusive), and a
more strongly and in posterior view evenly dusted
abdomen with tessellations evident only in
obliquely posterior view. I have rather hesitantly
listed them as questionable synonyms, as I am not
quite confident that only one species is involved
here. Through the neotype designation the name
amentaria is restricted to the species with narrow
frons and shining black abdomen. The lectotype
of soudeki also has narrow frons and shining very
weakly dusted abdomen. Should it later be decid-
ed that a second species is contained in amentaria
(s.lat. = vespillo: authors), the name moravica is
available for it. I have seen material correspond-
ing to Jacentkovsky’s moravica (= pseudobisulca)
only from central Europe (Austria, Czechoslova-
kia, Hungary and Yugoslavia), so the nomencla-
ture of Scandinavian material is not affected. I
have found no differences between moravica and
amentariain J and @ genitalia, but it has not been
possible to investigate the problem in sufficient
detail.

44, Pollenia angustigena Wainwright, 1940
Figs 41, 562, 579, 583, 592, 594-603.

Pollenia angustigena Wainwright, 1940: 444,

Q. Facial carina usually conspicuous and rather
sharp, but occasionally weakly developed. Palpi
vary from black all over to transparent yellow; the
usual condition is dark with tip yellowish. Quter
ph seta rarely absent but apparently more often so
than in other species. t; with (1-)2 pv sctae. Ba-
sicosta yellow, occasionally dark.

d'. Frons 0.029-0.046 times head-width (n=5),
thus rather narrow. Fronto-orbital plates touch-
ing. t; with or without some erect av hairs besides
av setae, these hairs never conspicuous or as strik-
ing asine.g. rudis. Cerci broad, straight in profile.
Surstylus with parallel edges, sometimes weakly
curved, a little longer than cerci, apically with stiff
vestiture on the inner side. Aedeagus of rudis-
type. Base of distiphallus of Type I (cf. Fig. 583).
Tip of paraphallus armed with minute denticles.
Central sclerotisation in hypophallus strikingly
broad, usually broader than clear area in front of
it.

Q. Frons 0.318-0.341 times head-width (n=5).
Just in front of anterior ocellus frontal vitta more
than 2 times as wide as each fronto-orbital plate.
Eye in profile higher than gena. Ovipositor of the
rudis-type. T6 rather short. Strongly sclerotised
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Fig. 592. Pollenia angustigena Wainwright, male frons.
(From Rognes, 1987b: fig. 1).
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M

Fig. 593. Pollenia pediculata Macquart, male frons.
(From Rognes, 1987b: fig. 5).

Fig. 594. Pollenia angustigena Wainwright, male. Epan-
drium, cerci, surstylus and bacilliform sclerite, left lat-
eral view. (From Rognes, 1987b: fig. 23).
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Fig. 595. Pollenia angustigena Wainwright, male. Epan-
drium (parts), cerci and surstyli, posterior view. (From
Rognes, 1987b: fig. 22).

Fig. 596. Pollenia angustigena Wainwright, male. Ae-
deagus, left lateral view. (From Rognes, 1987b: fig. 24).

Fig. 597. Pollenia angustigena Wainwright, male. Dis-
tiphallus, dorsal view. (From Rognes, 1987b: fig. 25).

Fig. 598. Pollenia angustigena Wainwright, male. Tip of
paraphallus. (From Rognes, 1987b: fig. 26).



Fig. 599. Pollenia angustigena Wainwright, male. Ejac-
ulatory sclerite. (From Rognes, 1987b: fig. 28).

b

Fig. 601. Pollenia angustigena Wainwright, female.
Spermathecae. (From Rognes, 1987b: figs. 77).

Fig. 602. Pollenia angustigena Wainwright, female. Lat-
Fig. 600. Pollenia angustigena Wainwright, male. Post- eral sacs (dorsal view to the left, lateral view to the
and pregonites. (From Rognes, 1987b: figs. 27). right). (From Rognes, 1987b: figs. 78).

Fig. 603. Pollenia angustigena Wainwright, female. Ovipositor. Stipple indicates extent of microtrichiae. (From Rognes,
1987b: fig.29). G.pr. 112.

223



halves of T7 as wide as or slightly narrower than
the almost unsclerotised area between them. Bas-
al fifth or less of cerci devoid of microtrichiae. ST6
and ST7 short. ST7 hardly longer than broad, its
posterior third microtrichiose and weakly sclero-
tised. Spermathecae short, oval. Lateral sacs scle-
rotised, strongly curved, not as long as in rudis. [8
ovipositor slides examined. ]

Length. 5.0-9.5 mm.

Distribution. Widely distributed in Denmark.
In Sweden north to Vrm. In Norway only in the
very southern and extreme southeastern parts.
Extreme southwestern part of Finland. - Palaearc-
tic: also Austria, Czechoslovakia, France, Great
Britain, Hungary, Italy, Portugal, Spain, Swit-
zerland, West Germany and Yugoslavia; Nearc-
tic: U.S.A. and Canada (Rognes, 1987b).

Biology. Earthworm host species unknown.
Larval stages unknown. Puparium described by
Rognes (1987b). In Fennoscandia and Denmark
adults are on the wing mostly from March to Octo-
ber, with a pronounced peak in numbers in April.

45. Pollenia griseotomentosa (Jacentkovsky,
1944a)
Figs 563, 604-611.

Polleniella griseotomentosa Jacentkovsky, 1944a:
45 (Czech), 48 (German).

varia: Grunin (1970a), Emden (1954), not Mei-
gen, 1826; misidentifications.

d'Q. Palpi dark. Scutellum with 3 marginals. Ba-
sicosta usually very dark, occasionally brown.
Sometimes middle pair of post acr absent. Legs
often rather stout. t, with 1(-2) pv setae.

Jd'. Frons 0.026-0.038 times head-width (n=5),
thus very narrow, fronto-orbital plates touching.

Cerci narrow, cleft in apical two fifths. Surstyli
very narrow, strongly curved. Aedeagus of griseo-
tomentosa-type. t; without av hairs besides av
setae.

Q. Frons 0.278-0.343 times head-width (n=>5).
Frontal vitta just in front of anterior ocellus more
than 2 times as wide as each fronto-orbital plate.
Eye in profile much higher than gena. Ovipositor
of griseotomentosa-type. T7 halves not as broad as
the weakly sclerotised area between them. ST6
and ST7 about as long as broad. Posterior half of
ST7 unsclerotised and microtrichiose. Spermathe-
cae spherical. Lateral sacs unsclerotised. [2 ovi-
positor slides examined. ]

Length. 4.5-8.0 mm.

Distribution. Not very common. Widely distrib-
uted in Denmark. In Sweden north to Ly.Lpm.
Scattered captures in southern Norway. In Fin-
land north to ObS. - Widely distributed in Eu-
rope: also East Germany, France, Great Britain,
Czechoslovakia, Hungary, Poland, Spain, Swit-
zerland, West Germany, and European parts of
U.S.S.R. (Grunin, 1970a).

Biology. Unknown. Larval stages unknown. In
the single puparium available (Rozkosny leg. and
cult., coll. KR) the anterior spiracle has 5
branches on both sides. Puparium narrowed at
level of puparial horns which are very long. Poste-
rior spiracular slits arranged as in Fig. 41. Ratio of
distance between posterior spiracles inclusive and
greatest width of puparium equals 0.151 (n=1). In
Fennoscandia and Denmark adults are on the
wing from March to October.

Nomenclature. Polleniella griseotomentosa was
described from an unspecified number of G from
“Borotina” / “Borotin” (CS), Eberswalde
(DDR), “Bialowieské puszcze” / “Bjelowieska”

Fig. 604. Pollenia griseotomentosa (Jacentkovsky),
male. Epandrium, cerci, surstylus and bacilliform scle-
rites, left lateral view. Scale = 0.2 mm.
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Fig. 605. Pollenia griseotomentosa (Jacentkovsky),
male. Epandrium (parts), cerci and surstyli, posterior
view. Scale = 0.2 mm.



Fig. 606. Pollenia griseotomentosa (Jacentkovsky),
male. Aedeagus, left lateral view. Scale = 0.2 mm.

Fig. 607. Pollenia griseotomentosa (Jacentkovsky),
male. Distiphallus, dorsal view. Scale = 0.2 mm.

Fig. 608. Pollenia griseotomentosa (Jacentkovsky),
male. Ejaculatory sclerite. Scale = 0.2 mm.

Fig. 609. Pollenia griseotomentosa (Jacentkovsky),
male. Pre- and postgonites. Scale = 0.2 mm.

Fig. 610. Pollenia griseotomentosa (Jacentkovsky), fe-
male. Spermathecae. Scale = 0.2 mm. G.pr. 98.

Fig. 611. Pollenia griseotomentosa (Jacentkovsky), fe-
male. Ovipositor. Scale = 0.4 mm. G.pr. 99.

and “Otwocku” / “Otwock” (PL, Pawlowicz leg.).
The mention of “Prague” (Cepelak leg.) is ambig-
uous and may refer to mayeri as well as griseoto-
mentosa, although the former is most likely. Ja-
centkovsky probably designated a holotype in the
sense of the ICZN Art. 73 (a) (i) when he stated
that “Die Typen beider Arten befinden sich in
meiner Sammlung, die Cotypen in den Samm-
lungen ... Briinn” [in statement concerning Polle-
niella griseotomentosa and Onesia borotinensis).
However, he does not state how the specimen is to
be recognised nor its provenance. Possibly it was
labelled “Type”, like some Jacentkovsky material
in NMP, although such material may have had
curatorial labels added later. In MMBCS is a &
from Poland labelled “Struga / nad / wzeka /
11.4.35 / Pawlowicz leg.” and with Jacentkovsky’s
determination label from 1944. It lacks any
“Type” or “Cotype” label and carries a red mu-
seum label reading “Syntype”. It is in good condi-
tion except for the loss of left hind tarsal segments
2-5. The genitalia are concealed. I have not been
able to find “Struga” on a map near the Polish
localities cited above, and it is not listed among the
Polish localities cited by Jacentkovsky. The speci-
men may thus not belong to the type-series. How-
ever, it agrees exactly with the above concept of
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griseotomentosa first established by Zumpt
(1956a). Jacentkovsky also sent material to Ville-
neuve. No material is in Villeneuve’s calliphorid
collection in ZIKIEL (F. Sick in litt. March 4,
1988). No material has been traced in NMP. In the
interest of stability of nomenclature, it is desirable
to fix the identity of Polleniella griseotomentosa.
The status of the MMBCS specimen is quite du-
bious, but as it is most likely either a paratype or
not a member of the type-series at all, it is in no
way eligible for lectotype selection if the holotype
is lost (ICZN, Art. 72 (b) (v)). I have therefore
labelled and here designate the MMBCS speci-
men as neotype of Polleniella griseotomentosa.

46. Pollenia hungarica Rognes, 1987b
Figs 564, 580, 583, 612-621.

Pollenia hungarica Rognes, 1987b: 483.

d'Q. Facial keel conspicuous and most often rath-
er sharp. Palpi usually black, sometimes tip slight-
ly yellowish, very rarely all yellow. Outer ph pre-
sent. 3(-4) marginal scutellars. Basicosta yellow.
Abdominal dusting in some cases rather dense, in
which case tessellated pattern not conspicuous. t,
with 2 pv setae.

d'. Frons 0.029-0.058 times head-width (n=5).
Fronto-orbital plates contiguous. t; with 3-4 av
setae which are rather long, about 2 times tibial
diameter, practically no erect av vestiture besides
av setae. Cerci broad, straight in profile. Surstylus

Fig. 612. Pollenia hungarica Rognes, male. Epandrium,
cerci, surstylus and bacilliform sclerite, left lateral view.
(From Rognes, 1987b: fig. 31).
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with parallel edges, sometimes weakly curved, a
little longer than cerci, apically with stiff vestiture
on the inner side. Aedeagus of rudis-type. Base of
distiphallus of type II (Fig. 583). Central scleroti-
sation of hypophallus strengthened distally. Para-
phallic tips with minute denticles apically.

Q. Frons 0.319-0.346 times head-width (n=5).
Frontal vitta more than 2 times as broad as each
fronto-orbital plate. Ovipositor of rudis-type. T7
halves broader than the almost unsclerotised area
between them. Basal two fifths of cerci devoid of
microtrichiae. ST6 and ST7 about as long as
broad. ST7 microtrichiose and weakly sclerotised
posteriorly. Spermathecae elongate-oval, often
with a constricted “handle”-like part proximally.
Lateral sacs sclerotised and curved when seen in
profile, but never to the extent shown by angusti-
gena and rudis, sometimes very weakly curved. [2
ovipositor slides examined. ]

Length. 5.5-9.5 mm.

Distribution. Very rare in Fennoscandia. Ab-
sent from Denmark. 3 records from Norway (AK,
Frogn: Hagya, F. Midtgaard leg.). 8 captures in
southern Sweden (Sk., Bl., Sm., Boh.). 2 speci-
mens from southern Finland (N, Ta). - Palaearc-
tic: also Austria, Czechoslovakia, Hungary, Italy,
Switzerland and West Germany.

Biology. Reared from the lumbricid Eisenia ro-
sea (Savigny). Larval stages unknown. The single
puparium available described by Rognes (1987b).
In Fennoscandia collected from April to July.

Fig. 613. Pollenia hungarica Rognes, male. Epandrium
(parts), cerci and surstyli, posterior view. (From
Rognes, 1987b: fig. 30).



Fig. 620. Pollenia hungarica Rognes, female. Lateral
sacs (dorsal view to the left, lateral view to the right).
Fig. 614. Pollenia hungarica Rognes, male. Aedeagus, (From Rognes, 1987b: fig. 80).

left lateral view. (From Rognes, 1987b: fig. 32).

Fig. 615. Pollenia hungarica Rognes, male. Distiphallus,
dorsal view. (From Rognes, 1987b: fig. 33).

Fig. 616. Pollenia hungarica Rognes, male. Tip of para-
phallus. (From Rognes, 1987b: fig. 34).

Fig. 617. Pollenia hungarica Rognes, male. Ejaculatory
sclerite. (From Rognes, 1987b: fig. 36).

D

& Fig. 621. Pollenia hungarica Rognes, female. Ovipos-
Fig. 618. Pollenia hungarica Rognes, male. Post- and itor. Stipple indicates extent of microtrichiae. (From

pregonites. (From Rognes, 1987b: fig. 35). Rognes, 1987b: fig.37). G.pr. 132.

Fig. 619. Pollenia hungarica Rognes, female. Sperma-
thecae. (From Rognes, 1987b: fig. 79).
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47. Pollenia labialis Robineau-Desvoidy, 1863
Figs 565, 622-628.

Musca depressa Meigen, 1826: 67. Junior primary
homonym of Musca depressa Swederus, 1787
(Syrphidae); Musca depressa Villers, 1789;
Musca depressa Gmelin, 1790. SYN.N.

Pollenia labialis Robineau-Desvoidy, 1863: 671.

Pollenia excarinata Wainwright, 1940: 442.

intermedia: authors, not Macquart, 1835; misiden-
tifications.

d'Q. Facial keel absent or indistinct. Palpi black.
t; with 2(-1) pv setae. Antennae unusually dark,
except for areas immediately bordering junction
between pedicel and first flagellomere. Basicosta
always black.

. Frons 0.048-0.070 times head-width (n=5).
First antennal flagellomere wholly black, except
for extreme base. Ventral vestiture on abdominal
tergites erect and rather thin. Cerci broad, acute.
Surstylus with parallel edges, weakly curved in
profile, sinuous apically in dorsal view. Aedeagus
of labialis-type. Tips of paraphallus weakly sclero-
tised apically and curved strongly towards mid-
line, tips pointing towards axis of distiphallus at
right angles. Most proximal point of clear area in
middle of distiphallus when seen in profile closer
to ventral wall or midway between ventral and
dorsal wall (arrow in Fig. 624).

Q. Frons 0.297-0.327 times head-width (n=5).
Frontal vitta more than 2 times as wide as each
fronto-orbital plate. 2 rows of setulae outside row
of frontal setae. f, often (about 50%) with an a
preapical seta (on left, right or both sides). Ovi-
positor of labialis-type. T6 with a strong “incision”
of weak or absent sclerotisation on posterior edge.
ST6 and ST7 about as long as wide. Usually less
than anterior half of ST7 strongly sclerotised, pos-
terior weakly sclerotised part microtrichiose. T8
without microtrichiae in front of marginal setae.
Spermathecae oval. Lateral sacs unsclerotised. [3
ovipositor slides examined. ]

Length. 6-10 mm.

Distribution. Common and widespread in all of
Denmark and south Sweden north to Jmt. Wide-
spread in southern Norway, where it ascends to
subalpine zone. In Finland north to ObS. - Pa-
lacarctic: Widely distributed all over Europe
(Schumann, 1986; Rognes, 1987a). Nearctic: re-
cently collected in Canada (Ontario): Ottawa, 1&
July 28, 1984; Nepeau, Rideau River, 39 August
8,1983; Point Pelée, 15719 August 21,1982 (all L.
Huggert leg., in ZML).

Biology. Unknown. Females have been attract-
ed to fish bait in Finland. In Fennoscandia and
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Denmark adults are on the wings from March to
November.

Nomenclature. Meigen described Musca de-
pressa from an unspecified number of @ “...Aus
Oesterreich, von Berlin, Hamburg, auch hier, ab-
er selten...”. Meigen Plate 248, fig. 1 shows both
sexes, Plate 267, fig. 8 a @ (Morge, 1976b). The
name was listed as a nomen dubium in the Pa-
laearctic Catalogue (Schumann, 1986). In Mei-
gen’s collection in MNHN are 10'1Q under de-
pressa. Both are labelled “Meigen” and “2148/
40”. The @ is in good condition and is labelled
“depressa/C"” in Meigen’s hand. It belongs to Pol-
lenia rudis (Fabricius). The @ is small, mouldy and
in bad condition. It is labelled “depressa/Q” in
Meigen’s hand and belongs to the present species.
I have labelled and here designate the 9 as lecto-
type of depressa. The (¥ has been labelled as para-
lectotype. Macquart (1835: 272) described Polle-
nia intermedia from a syntypic series of both sexes
“DuNord de la France”. InMNHN is a @ labelled
(1) “263” [old paper in Maquart’s hand], (2)
“586”, (3) “intermedia” [old long paper label in
Macquart’s hand], (4) “Métatype” [green label in
Séguy’s hand]. I see no reason for not regarding
this as one of the original syntypes, as Séguy
(1928a) did too. I have labelled it and here desig-
nate it as the lectotype of intermedia Macquart.
On account of the presence of 6 strong pairs of
marginal scutellar setae, a distinct facial carina (cf.
key in Séguy, 1928a: 172) and several other fea-
tures, it does not fit the current concept of interme-
dia of authors (e.g. Rognes, 1987a). I believe it to
be Pollenia vera Jacentkovsky, 1936a, but will not
make a firm decision as to its identity before vera is
better known in both sexes. The name Pollenia
labialis Robineau-Desvoidy was reintroduced by
Séguy (1928a: 176) for a species distinct from inter-
media Macquart. However, it is currently cata-
logued as a synonym of “intermedia Macquart” by
Schumann (1986), following Zumpt (1956a). Ro-
bineau-Desvoidy described labialis from I speci-
men(s) taken in May. No locality was stated. No
original material remains in Robineau-Desvoidy’s
collection in MNHN. In the interests of stability of
nomenclature, however, and to fix its identity I
here designate as neotype of Pollenia labialis Ro-
bineau-Desvoidy a Q@ in MNHN in good condition
which has already been selected by Séguy for this
purpose. It is labelled (1) “Rambouillet / 2.5.17”,
(2) “Museum Paris / Coll. E. Séguy”, (3) “Néo-
type” [green label in Séguy’s hand]. It fits the
current concept of intermedia of authors, not Mac-
quart. I have placed it in the General collection in
MNHN in one of the three boxes for Pollenia.




Fig. 622. Pollenia labialis Robineau-Desvoidy, male.
Cerci and surstylus, left lateral view. (From Rognes,
1987a: fig. 6).

Fig. 623. Pollenia labialis Robineau-Desvoidy, male.
Cerci and surstyli, posterior view. (From Rognes, 1987a:
fig. 4).

Fig. 625. Pollenia labialis Robineau-Desvoidy, male.
Distiphallus, dorsal view. (From Rognes, 1987a: fig. 12)

Fig. 626. Pollenia labialis Robineau-Desvoidy, male.

Post- and pregonites. (From Rognes, 1987a: fig. 10).
Fig. 628. Pollenia labialis Robineau-Desvoidy, female.

Ovipositor. Stipple indicates extent of microtrichiae.

Fig. 627. Pollenia labialis Robineau-Desvoidy, female. Inset: shape of individual microtrichiae. (From Rognes,
Spermathecae. (From Rognes, 1987a: fig. 16). G.pr. 83. 1987a: fig. 14). G.pr. 83.
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48. Pollenia pallida Rodendorf, 1926
Figs 566, 629-639.

Musca fulvicornis Zetterstedt, 1859: 6186. Junior
secondary homonym of Pollenia fulvicornis
Robineau-Desvoidy, 1830: 413. SYN.N.

Pollenia pallida Rodendorf, 1926: 103; 1928: 338.

Pollenia rudis luciensis Mercier, 1930: 320, figs. 3,
5. SYN.N.

Pollenia carinata Wainwright, 1940: 442.

O Q. Facial keel usually low, broad and rounded,
sometimes sharpened. Palpi yellowish, at least
apically. 4 marginal scutellar setae. t, with 1 pv
seta. t, with 2-3 ad setae. t; with (1-)2 short av
setae.

J'. Frons 0.066-0.082 times head-width (n=5)
(Danish material). Cerci broad in dorsal view,
cleft in apical third. Surstylus rather broad, slight-
ly curved in profile, slightly bent towards mid-line
in dorsal view. Aedegus of pallida-type.

Q. Frons 0.348-0.372 times head-width (n=5).
Frontal vitta just in front of anterior ocellus about
2 times as broad as each fronto-orbital plate. Out-
er ph sometimes absent. Ovipositor of pallida-
type. Sclerites elongate. T6 not or very narrowly,
ST6 rather broadly microtrichiose posteriorly.
Ovipositor sclerites of segments 7 and 8 without
microtrichiae. ST6 and ST7 2 times as long as
wide. Spermathecae spherical. Lateral sacs un-
sclerotised. [13 ovipositor slides examined.]

Length. 6.5-9.5 mm.

Distribution. Rare. Several records from Den-
mark. Apart from the holotype of fulvicornis only
a single record from Sweden (Sk.: Reslov, H.
Rosén leg.). Absent from Norway and Finland. -
Widely distributed in Western Palearctic: Alba-
nia, Czechoslovakia, Bulgaria, France, Great Bri-
tain, Greece, Hungary, Israel, Lebanon, Turkey,
Poland, Romania, U.S.S.R. (Georgia, Armenia,
Azerbaijan, Kazakhstan, Kirgizia, Uzbekistan)
(partly from Schumann, 1986).

Biology. Unknown. All captures from Fenno-
scandia and Denmark are from July, August and
September, with a maximum in August. Pollenia
pallida is apparently a late summer or autumn
species at these latitudes, thus differing sharply
from other species of Pollenia.

Nomenclature.. Musca fulvicornis was de-
scribed from a single & “d. 31 Jul captus, Museum
Lundense”, i.e. not in Zetterstedt’s own collec-
tion. In the Wallengren collection in ZML is a
male labelled (1) “Lk 31/7” and (2) “M. fulvi-/
cornis n./sp. Z. &7 in Zetterstedt’s hand. The
locality label is typical for specimens collected by
J. B. v. Borck (1821-1855) in Lackalanga, NW of
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Lund (Sk.). It fits the description (“...Palpi ferru-
gineo-flavi ...”). I consider this to be the holotype
and have labelled it as such. It is pallida Roden-
dorf. In the Gothenburg collection is a second
specimen labelled “M.fulvi-/cornis Zett./n.sp. &
in Zetterstedt’s hand. It also carries a red “Type”
label. It does not fit the description (palpi dark). It
is Pollenia rudis. 1 believe that this specimen is a
later addition, thought to be conspecific with the
holotype and put there by Zetterstedt for inclu-
sion in his own collection. Rodendorf (1926) de-
scribed Pollenia pallida only on the basis of the
structure of the aedeagus. From a later paper (Ro-
dendorf, 1928), it is evident that it was based on
several 0 syntypes from “Ak-Tash-Gebirge, Tur-
kestan (50 km nordostlich von Tashkent)”
[U.S.S.R., Uzbek S.S.R.] collected by E. S. Smir-
nov and B. B. Rodendorf. I have located 8 &
syntypes collected on August 21 and 25, 1922: 7 in
ZMMSU, 1 in ZILEN. I have labelled and here
designate as lectotype a 3" in ZMMSU dissected
by me; the others have been labelled as paralecto-
types. Pollenia luciensis was described (as a sub-
species of rudis) from an unspecified number of &'
from Luc, France. I have not been able to locate
the type-material (not in MNHN). I have exam-
ined the holotype of carinata in BMNH.

/N

Fig. 629. Pollenia pallida Rodendorf, male. Facial area
to show facial carina.



Fig. 630. Pollenia pallida Rodendorf, male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale
= 0.2 mm.

Fig. 632. Pollenia pallida Rodendorf, male. Aedeagus, left lateral view. Scale = 0.2 mm.
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Fig. 634. Pollenia pallida Rodendorf, male. Ejaculatory
sclerite. Scale = 0.2 mm.

oS¢

Fig. 636. Pollenia pallida Rodendorf, female. Sperma-
thecae. Scale = 0.2 mm. G.pr. 231.

Fig. 633. Pollenia pallida Rodendorf, male. Distiphal-
lus, dorsal view. Scale = 0.2 mm.

\

Fig. 635. Pollenia pallida Rodendorf, male. Pre- and
postgonites. Scale = 0.2 mm.

Fig. 638. Pollenia pallida Rodendorf, female. Tip of
ovipositor: T8, epiproct and cerci. Stipple indicates ex-
tent of microtrichiae. Scale = 0.2 mm. G.pr. 231.

Fig. 637. Pollenia pallida Rodendorf, female. Ovipos-
itor. Stipple indicates extent of microtrichiae. Scale =
1.0 mm. G.pr. 231.

Fig. 639. Pollenia pallida Rodendorf, female. Tip of
ovipositor: parts of ST8, hypoproct. Stipple indicates
extent of microtrichiae. Scale = 0.2 mm. G.pr. 231.
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49. Pollenia pediculata Macquart, 1834
Figs 36, 557, 559, 567, 581, 583, 593, 640-650.

Pollenia pediculata Macquart, 1834: 155.

Pollenia coerulescens Macquart, 1834: 153.
SYN.N.

Pollenia obscura Bigot, 1888a: 597. Junior sec-
ondary homonym of Musca obscura Fabricius,
1794: 315 (= Musca rudis Fabricius, 1794).
SYN.N.

Pollenia pseudorudis Rognes, 1985b: 90. Replace-
ment name for Pollenia obscura Bigot, 1888a.
SYN.N.

J'Q. A rather dark species easily recognised by
the presence of a bundle of pale hairs on the node
at junction of humeral crossvein and vein Sc on the
underside of the wing. Antennae mostly very
dark. Facial keel variable, from rather narrow and
sharp to rather broad, occasionally even with a
weakly indicated furrow along summit. Palpi
black, even at tip. Outer ph present. 3(-4) margin-
al scutellars. Basicosta yellow. t, with 2 pv setae. t,
with 2-4 ad setae. t; 2-6 av setae.

d'. Frons 0.048-0.064 times head-width (n=5).
t; with no erect av hairs in addition to the av setae.
Cerci broad, straight in profile. Surstylus with
parallel edges, sometimes weakly curved, a little
longer than cerci, apically with stiff vestiture on
the inner side. Aedeagus of rudis-type. Base of
distiphallus of type II (Fig. 583). Hypophallus
with rather oblique central sclerotisation. Tip of
paraphallus apparently unarmed, in frontal view
rather broad distally, often appearing more trans-
versely than obliquely cut off.

Q. Frons 0.331-0.351 times head-width (n=5).
Frontal vitta more than 2 times as wide as each
fronto-orbital plate. In ovipositor T6 rather short.
Strongly sclerotised halves of T7 wider than pale
area between them. ST6 and ST7 about as long as
broad. ST7 weakly sclerotised and microtrichiose

%mge—z/«cérf<</,,,,,

Fig. 640. Pollenia pediculata Macquart. Anterior part of
wing base from below. (From Rognes, 1987b: fig. 14).

posteriorly. Spermathecae oval. Lateral sacs scle-
rotised, almost straight. [4 ovipositor slides exam-
ined.]

Length. 6.0-9.5 mm.

Distribution. Very common. Widely distrib-
uted in Denmark. North to Jmt. in Sweden and
NSY in Norway. In southern Norway it ascends to
upper parts of subalpine region. In Finland north
to Oa. - Palaearctic: From Madeira, Portugal,
Spain and British Isles, east to Northern India and
Pakistan, south to Corsica, Cyprus, Greece, Is-
rael, Jordan, Iran, Yemen; Nearctic: Canada,
U.S.A., widespread from Pacific to Atlantic coast
and south to New Mexico; Australian: New Zea-
land (cf. Rognes, 1987b).

Biology. Females have been attracted to fish
bait in Finland. The lumbricid Eisenia rosea (Sa-
vigny) is known as the host and substrate for larval
development. Possibly the description of larval
stages by Yahnke & George (1972) refers to this
species (cf. Rognes, 1987b). Puparium described
by Rognes (1987b). Adults collected all through
the year, except in February, with maximum in
April and July.

Nomenclature. Pollenia pediculata was de-
scribed from an unspecified number of female
specimens from the “Environs de Lille”. In Mac-
quart’s collection in MHNL (Box G 22) is a single
female under this name. It fits the original descrip-
tion. The pin carries no label but the drawer label
reads “L.” [= Lille]. I accept this specimen as the
holotype of Pollenia pediculata Macquart and 1
have labelled it as such. It is very dirty and the cell
14,5 has a short stalk (hence the name). The pres-
ence of a bundle of pale hairs on the node at
junction of humeral crossvein and vein Sc on un-

Fig. 641. Pollenia pediculata Macquart, male. Epandri-
um, cerci, surstylus and bacilliform sclerite, left lateral
view. (From Rognes, 1987b: fig. 55).
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Fig. 642. Pollenia pediculata Macquart, male. Epandri-
um (parts), cerci and surstyli, posterior view. (From
Rognes, 1987b: fig. 54).

Fig. 643. Pollenia pediculata Macquart, male. Aedea-
gus, left lateral view. (From Rognes, 1987b: fig. 56).

Fig. 644. Pollenia pediculata Macquart, male. Distiphal-
lus, dorsal view. (From Rognes, 1987b: fig. 57).

Fig. 645. Pollenia pediculata Macquart, male. Tip of
paraphallus. (From Rognes, 1987b: fig. 58).

Fig. 646. Pollenia pediculata Macquart, male. Ejaculato-
ry sclerite. (From Rognes, 1987b: fig. 60).
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Fig. 647. Pollenia pediculata Macquart, male. Post- and
pregonites. (From Rognes, 1987b: fig. 59).

Ve,

Fig. 648. Pollenia pediculata Macquart, female. Sper-
mathecae. (From Rognes, 1987b: fig. 85).

Fig. 649. Pollenia pediculata Macquart, female. Lateral
sacs (dorsal view to the left, lateral view to the right).
(From Rognes, 1987b: fig. 86).

derside of wing and other features clearly identi-
fies the specimen as = pseudorudis Rognes. Polle-
nia coerulescens was described from an unspec-
ified number of specimens of unspecified sex from
the “Environs de Lille”, although the male sex
was mentioned explicitly. In Macquart’s collec-
tion in MHNL (Box G 22) are 15" 19 under this
name. Both fit the original description. The pins
carry no labels but the drawer label reads “L.” [=
Lille]. T accept these specimens as syntypes of
Pollenia coerulescens Macquart. The male is clear-
ly identifiable as the present species on the pres-
ence of a few pale hairs on the node at junction of
humeral crossvein and vein Sc on underside of
wing. The female belongs to a not readily identi-
fiable species of Pollenia. I have labelled and here
designate the male as lectotype and the female as
paralectotype of Pollenia coerulescens Macquart.
As first reviser, I have selected the hitherto un-
used name pediculata as the valid name for the
present species. The name coerulescens has previ-
ously been misassociated with other species of
Pollenia (e.g. by Strobl, 1894; Lundbeck, 1927)
and its reintroduction is therefore likely to cause
confusion.



Fig. 650. Pollenia pediculata Macquart, female. Ovipositor. (From Rognes, 1987b: fig. 61). G.pr. 110.

50. Pollenia rudis (Fabricius, 1794)
Figs 10, 11, 568, 582, 583, 651-661; Plate - fig 6.

Musca rudis Fabricius, 1794: 314.

Musca obscura Fabricius, 1794: 315.

Musca varia Meigen, 1826: 66. Junior primary
homonym of Musca varia Gmelin, 1790.
SYN.N.

Musca familiaris Harris, 1869: 336. Junior primary
homonym of Musca familiaris Panzer, 1804.

d' Q. Facial carina conspicuous and usually rather
sharp. Palpi black, tip usually pale. Usually 4 mar-
ginal scutellar setae, the lateral weak. t; with 1-2
pv setae. t, with 2-4 ad setae. f, and f; with black
vestiture on p and pv surface (specimens from
central Europe may have many yellow hairs in this
position not unlike angustigena and hungarica).
Basicosta yellow to brown. Node at junction of
humeral crossvein and vein Sc bare on underside
of wing.

J'. Frons 0.054-0.066 times head-width (n=5).
Fronto-orbital plates touching or almost so. t; al-

ways with numerous erect av hairs in addition to
av setae. Cerci broad, straight in profile. Surstylus
with parallel edges, sometimes weakly curved, a
little longer than cerci, apically with stiff vestiture
on the inner side. Aedeagus of rudis-type. Base of
distiphallus of type I (cf. Fig. 583). Central sclero-
tisation of hypophallus rather narrow, narrower
than the clear area in front of it. Tip of paraphallus
with a row of minute denticles. Paraphallus
strongly curved, highest point much closer to base
of distiphallus than to tip of paraphallus when
seen in profile.

Q. Frons 0.307-0.358 times head-width (n=5).
Frontal vitta just in front of anterior ocellus a little
more than 2 times as wide as each fronto-orbital
plate. Eye in profile about as high as gena. In
ovipositor T6 strikingly long, a line connecting the
two anterior spiracles across T6 divides the scle-
rite into anterior and posterior halves, of which
the anterior one is practically as long as posterior
one. T7 rather long, its strongly sclerotised halves
narrow, usually much narrower than transparent
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Fig. 654. Pollenia rudis (Fabricius), male. Aedeagus,
left lateral view. (From Rognes, 1987b: fig. 64).

Fig. 651. Pollenia rudis (Fabricius), male. Facial area to
show facial keel. (From Rognes, 1987b: fig. 13).

Fig. 655. Pollenia rudis (Fabricius), male. Distiphallus,
dorsal view. (From Rognes, 1987b: fig. 65).

Fig. 656. Pollenia rudis (Fabricius), male. Tip of para-
phallus. (From Rognes, 1987b: fig. 66).

Fig. 652. Pollenia rudis (Fabricius), male. Epandrium,
cerci, surstylus and bacilliform sclerite, left lateral view.
(From Rognes, 1987b: fig. 63).

Fig. 657. Pollenia rudis (Fabricius), male. Ejaculatory
sclerite. (From Rognes, 1987b: fig. 68).

Fig. 653. Pollenia rudis (Fabricius), male. Epandrium Fig. 658. Pollenia rudis (Fabricius), male. Post- and

(parts), cerci and surstyli, posterior view. (From pregonites. (From Rognes, 1987b: fig. 67).
Rognes, 1987b: fig. 62).
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Fig. 659. Pollenia rudis (Fabricius), female. Spermathe-

cae. (From Rognes, 1987b: fig. 87). Fig. 660. Pollenia rudis (Fabricius), female. Lateral sacs

(dorsal view to the left, lateral view to the right). (From
Rognes, 1987b: fig. 88).

Fig. 661. Pollenia rudis (Fabricius), female. Ovipositor. Stipple indicates extent of microtrichiae. (From Rognes, 1987b:
fig. 69) G.pr. 108.
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area between them. Cerci rather long, truncate at
tip, broadest point close to tip. Spermathecae
oval, shorter than in Aungarica and without “han-
dle”. Lateral sacs very long and spirally coiled
tubes, longer than in angustigena. [8 ovipositor
slides examined. ]

Length. 5.0-10.5 mm.

Distribution. Very common. Widely distrib-
uted in Denmark. North to Vb. in Sweden. North
to TRY in Norway. In South Norway it ascends to
subalpine region. In Finland north to Sb. - Pa-
laearctic: West to Spain and Portugal (including
Madeira), east to Northern India (Jammu &
Kashmir) south to Morocco, Algeria, Tunisia, Cy-
prus, Israel; Nearctic: Canada, U.S.A., wide-
spread from Atlantic to Pacific coasts, also Ha-
wail; Australian: New Zealand (cf. Rognes,
1987b).

Biology. Bred from the lumbricid Eisenia rosea
(Savigny). In MNHN there is a J reared from the
chrysalid of Chondrostegia maghrebica Joan.
(Lepidoptera) taken in Marrakech (Morocco).
Larval stages unknown. Previous reports of the
eggs and larvae of a species named “rudis” are
unreliable as to exact identity of the species stud-
ied (cf. Rognes, 1987b). Puparium described by
Rognes (1987b). Adults have been collected all
through the year, but maximum occurrences in
Fennoscandia and Denmark are in April and July.

Nomenclature. Musca varia Meigen was de-
scribed from an unspecified number of specimens
of unspecified sex, “In unserer Gegend selten”
[West Germany, Stolberg]. The cell r,,5 in the
wing was described as closed at margin. Meigen
Plate 119, fig. 10 (Morge, 1976a) and Plate 298,
fig. 8 (Morge, 1976b) both show a @ specimen,
and the latter figure also illustrates the detail of
the wing. In Meigen’s collection in MNHN is a
single " under varia. It is labelled (1) “Meigen”
and “2147/40”, (2) “varia/¥” in Meigen’s hand,
and is possibly a syntypic specimen. It belongs to
rudis Fabricius. I have unfortunately given it a
holotype label. I here designate it as lectotype of
varia.

51. Pollenia vagabunda (Meigen, 1826)
Figs 569, 662-669.

Musca vagabunda Meigen, 1826: 72.
Pollenia hasei Séguy, 1928b: 370.

Q. Facial plate short, deepened at level of first
flagellomere. Facial ridges in profile appearing
short and strikingly concave. Facial keel low but
sharp. Palpi black. Antennae rather dark. 3 mar-
ginal scutellar setae. t, with 2 pv setae. t; with 2-4
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av setae. Presutural area of thorax with 3 distinct
stripes, the median one is diagnostic. Basicosta
black. Abdomen often with bluish sheen.

d'. Frons 0.047-0.064 times head-width (n=>5).
Fronto-orbital plates touching. Cerci bent back-
wards in apical half when seen in profile, widened
apically when seen dorsally, and cleft in apical two
fifths. Surstylus with parallel edges, slightly bent
ventrally in profile, and inwards in dorsal view.
Aedeagus of vagabunda-type. Apical part of para-
phallus broad and dentate, saw-like. In profile a
distinct gap between anterior edge of ventral plate
and proximal end of mesohypophallus. Hypophal-
lus elongate without projections.

Q. Frons 0.316-0.333 times head-width (n=5).
Frontal vitta a little more than 2 times as wide as
each fronto-orbital plate. Junction of fronto-orbi-
tal plate and parafacial with a broad dark zone.
Ovipositor of vagabunda-type. T6 rather long.
ST6 and ST7 each about 2 times as long as wide.
Spermathecae spherical. Lateral sacs unsclero-
tised. [3 ovipositor slides examined.]

Length. 6-11 mm.

Distribution. Not common. Only NWZ and
NEZ in Denmark. In Sweden north to Jmt. Wide-
spread in southern Norway. Southernmost Fin-
land. - Palaearctic: Europe, including European
parts of the U.S.S.R.; Nearctic: Canada (British
Columbia, Nova Scotia and Prince Edward Is-
land) (Shewell, 1961; Schumann, 1986).

Biology. Unknown. Females have been attract-
ed to fish bait in Finland. Adults have been col-
lected all the year round in Fennoscandia and
Denmark, with maximum numbers in April and in
the autumn. Apparently it may overwinter in-
doors. According to Séguy (1928b, 1941) puparia
and adults have been found in a stem of Zea mais
infested by Sesamia nonagrioides (Lepidoptera).

Nomenclature. Meigen described only the @
sex of Musca vagabunda, which was “... Nur zwei-
mal gefangen.” No localities were given. Meigen
Plate 118 fig. 7 (Morge, 1976a) also shows a . In
Meigen’s collection in MNHN are 13'1Q under
vagabunda, labelled (1) “Meigen and “2149/40”
and (2) “vagabunda/d [?]” in Meigen’s hand.
Both fit the description (except for the sex as
regards the ) and conform to the current in-
terpretation of the name. The @ is in relatively
good condition, but somewhat eaten and lacking
both front legs. The @ has lost the head and ab-
domen, but is clearly recognisable. I have labelled
and here designate the ¢ as lectotype. I have
labelled the &' as paralectotype, but one has to
assume a lapsus on the part of Meigen to regard it
as a syntype at all. Pollenia hasei was accurately



Fig. 662. Pollenia vagabunda (Meigen), male. Epandrium, cerci, surstylus and bacilliform sclerite, left lateral view. Scale

Fig. 663. Pollenia vagabunda (Meigen), male. Epandrium (parts), cerci and surstyli, posterior view. Scale = 0.2 mm.

Fig. 664. Pollenia vagabunda (Meigen), male. Aedeagus, left lateral view. Inset: tip of paraphallus. Scale = 0.2 mm.
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Fig. 665. Pollenia vagabunda (Meigen), male. Distiphal-
lus, dorsal view. Scale = 0.2 mm.

 —

Fig. 668. Pollenia vagabunda (Meigen), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 94.

Fig. 666. Pollenia vagabunda (Meigen), male. Ejacula-
tory sclerite. Scale = 0.2 mm.

Fig. 667. Pollenia vagabunda (Meigen), male. Pre- and
postgonites. Scale = 0.2 mm.

Fig. 669. Pollenia vagabunda (Meigen), female. Ovi-
positor. Stipple indicates extent of microtrichiae. Inset:
tip of ST8 (enlarged). Scale = 0.4 mm. G.pr. 94.
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described by Séguy (1928b) and there can be no
doubt about the synonymy. However, in the origi-
nal publication no holotype or paratypes were
designated. In MNHN are several specimens la-
belled “cotype”, including slide preparations of
the & and Q genitalia. I assume that a specimen
labelled “Type” is present in ZMBERL.

Subfamily Rhiniinae

The subfamily is probably a monophyletic group
with the following ground-plan apomophies:

(1) Lower part of face protruding strongly in
front of vibrissae, these high above lower
facial margin (Fig. 670).

(2) Upper half of occiput with a bare glossy sub-
marginal band across almost its entire width.

(3) Stem-vein with row of setae on dorsal surface
of wing (Fig. 673).

(4) Lower calypter narrow, inner edge diverging
from the longitudinal axis of the fly (Fig.
671).

(5) Aedeagus of very characteristic structure,
ventral plates fused into a ring around base of
distiphallus, paraphalli fused, distally broad-
ened into a kind of shield on dorsal side,
acrophallus short.

It contains numerous genera, mostly in the Afro-
tropical, Oriental and Australian Regions but also
in the southern part of the Palaearctic Region. A
single species in Nearctic (only Bermuda Is).

Oviparous.

A single genus in Fennoscandia and Denmark
with a single immigrant species captured once in
1844. For the sake of consistency the subfamily is
treated in the same manner as the other subfam-
ilies in this work.

Genus Stomorhina Rondani, 1861

Idia Wiedemann, 1820: 21. Junior homonym of
Idia Hiibner, 1809 (Lepidoptera).
Type-species: Musca lunata Fabricius, 1805:
292, by designation of Townsend, 1916b: 7.

Stomorhina Rondani, 1861: 9. Replacement name
for Idia Wiedemann, 1820.

Type-species: Musca lunata Fabricius, 1805:
292, automatic.

Euidiella Townsend, 1917: 192.

Type-species: Musca discolor Fabricius, 1794:

320, by original designation.

Arista pectinate, with hairs on dorsal side only
(Fig. 670). Outer ph present. 2 prepstsetae, prepm
setae absent. Vein dm-cu weakly sigmoid (Fig.
673). Cellr,, s open. t; with a dense row of short ad
setae of uniform strength, sometimes 2 or 3 a little
stronger and longer than the others. Lower calyp-
ter bare above. Abdomen black with more or less
developed yellow pattern (Fig. 674) or dusted
with distinct black undusted spots around setal
bases.

Several species in Nearctic, Palacarctic, Orien-
tal and Australian Regions.

1 immigrant species in Fennoscandia and Den-
mark.

52. Stomorhina lunata (Fabricius, 1805)
Figs 670-685.

Musca lunata Fabricius, 1805: 292.

Idia rostrata Wiedemann, 1820: 22.

Idia fasciata Meigen, 1826: 9.

Idia syrphoidea Robineau-Desvoidy, 1830: 421.
Idia cinerea Robineau-Desvoidy, 1830: 422.
Idia myoidea Bigot, 1860: 538.

Stomorhyna maculata Rondani, 1865: 228.
Stomorhina melanorhina Bigot, 1888a: 592.
Stomorhina muscoidea Brauer, 1899: 516.
Stomorhina selgae Lehrer, 1979: 82, 89.

d'Q. Parafacialia hairy, dusted in upper half, shin-
ing black in lower half. Facial plate dusted except
for a broad glossy black band across lower project-
ing part. Upper part of facial carina, lunula, facial
ridges and anterior parts of gena glossy black and
quite bare. A sharp line running from the lower
extremity of the eye to the extreme anterior point
of the horizontal lower border of the gena marks
the anterior border of the densely dusted and yel-
low pilose part of gena. Occiput strongly convex
with pale hairs only. Palpi long, black and apically
wide and flattened. Dorsal surface of thorax black
or olive, thinly white dusted with three broad
stripes, small black undusted spots around base of
hairs or setae. Prosternum long yellow pilose.
Proepisternal depression bare. Suprasquamal
ridge and postalar wall bare. Anepisternum and
katepisternum densely yellow or white pollinose,
with numerous pale crinkly hairs. Lower parts of
anterior half of anepimeron bare. Fringes of ante-
rior spiracle pale white or yellow, posterior spira-
cle with dark brown lappets, posterior lappet
larger than anterior one. No row of setae or hairs
present along its lower edge. Coxopleural streak
present. Posterior margin of anepisternum with
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Fig. 670. Stomorhina lunata (Fabricius), male. Head,
left lateral view. Scale = 1.0 mm.

Fig. 671. Stomorhina lunata (Fabricius), female. Area
behind wing base, dorsoposterior view.

Fig. 672. Stomorhina lunata (Fabricius). Posterior spira-
cle.

Fig. 673. Stomorhina lunata (Fabricius), female. Right wing from below. Inset: parts of upper wing surface. Scale = 1.0
mm.

Fig. 674. Stomorhina lunata (Fabricius), male. Abdo-
men, dorsal view.
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Fig. 675. Stomorhina lunata (Fabricius), male. ST1-5.
Scale = 0.4 mm.

Fig. 676. Stomorhina lunata (Fabricius), male. Epandri-
um, cerci, surstylus and bacilliform sclerite, left lateral
view. Scale = 0.2 mm.

—
Fig. 681. Stomorhina lunata (Fabricius), male. Aedea-
gus, ventral view.

Fig. 677. Stomorhina lunata (Fabricius), male. Epandri-
um, cerci and surstyli, posterior view. Scale = 0.2 mm.

Fig. 678. Stomorhina lunata (Fabricius), male. Bacilli-
form sclerite, frontal and lateral view. Scale = 0.2 mm.

Fig. 679. Stomorhina lunata (Fabricius), male. Aedea-
gus, dorsal view.

Fig. 680. Stomorhina lunata (Fabricius), male. Aedea-
gus (incl. ejaculatory sclerite), left lateral view. Scale =
0.2 mm.
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Fig. 682. Stomorhina lunata (Fabricius), male. Pre- and Fig. 683. Stomorhina lunata (Fabricius), male. Phallapo-
postgonites. Scale = 0.2 mm. deme, frontal and lateral view. Scale = 0.2 mm.

Fig. 684. Stomorhina lunata (Fabricius), female. Sper-
mathecae. Scale = 0.2 mm. G.pr. 254.

Fig. 685. Stomorhina lunata (Fabricius), female. Ovipositor. Stipple indicates extent of microtrichiae. Inset: margin of
abdominal spiracle 7 (enlarged). Scale = 0.5 mm. G.pr. 254.
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complete row of setae. 1+1 kepst. 0+1-2 acr. 0+1
dc.0+1ia.2sa.1prs. 1-3 h, outer one very long. 1
ph (the outer), outside a line through prs. 3 pairs
of marginal scutellar setae. Legs black except for
t, and t; which are brown, this colour also affects
the proximal half of the tarsi of the same legs and
the knees of the front leg. f, without a preapical
setae. t; with 2 pv. t, with 1 ad. t; with 2 av. Hind
coxa bare behind. Costa bare below beyond break
in costa just distal to humeral crossvein. Haltere
yellow. Abdomen with variable yellow pattern in
male in dorsal view (Fig. 674), ventral side of
abdomen mostly yellow with black hindmargins to
tergites. In female the yellow areas more or less
blackened and strongly dusted white, black spots
present around setal bases. Lateral margins of ST2
overlapping margins of T2.

(. Frons extremely narrow, about half as wide
as anterior ocellus. t, with 0-2 v setae. Lower
squama yellow with brownish tinge. ST5 with
broadly separated lobes, these with inner edges
concave and apically rather acute. Cerci cleft in
more than apical half, apices diverging, narrow.
Surstylus narrow and pointed in lateral view. Ba-
cilliform sclerites fused into a single keeled plate,
2 setae present on each side in the dorsolateral
corners. Aedeagus with a “hinge” between basi-
and distiphallus, latter almost globular with a
strongly sclerotised dorsal shield. Ventral surface
of distiphallus with 2 dentate bands. Epiphallus
absent. Pregonite low with a few setae posteriorly.
Postgonite stout with strong basal seta. Phallapo-
deme laterally compressed.

Q. Frons 0.267-0.285 times head-width (n=4).
Frontal vitta slightly less than 2 times as wide as
each fronto-orbital plate. Fronto-orbital plates
dusted white or brownish with numerous black
spots around setal bases and with 3 glossy black
spots along eye margin. Lower squama white. t,
with v seta. In ovipositor T6 and T7 divided,
halves separated by microtrichiose dorsal bands,
marginal setae continuing laterally beyond mar-
gins of tergites. Margin of spiracle 7 with warty
protuberances. T8 without microtrichiae. Epi-
proct very short and broad, microtrichiose. Cerci
microtrichiose in distal half. ST8 with concave
distal margin. Hypoproct broadly triangular. All
pleural and intersegmental margins microtri-
chiose. Spermathecae bean-shaped, spermathecal
ducts subterminal. [1 ovipositor slide examined.]

Length. 5-9 mm (Zumpt 1958).

Distribution. A singl. < captured on flower-
head of Tagetes by W. Nylander in the Botanical
garden in Helsinki, Finland, September 29, 1844

(Nylander, 1848) (specimen still in ZMH). No
further records are known from Fennoscandia and
Denmark and the species does not breed there. -
Widely distributed in southern Palaearctic (also
northern parts of France, and occasionally Great
Britain but not breeding there) and all of Afro-
tropical Region; in Oriental Region only northern
parts; in the Nearctic common on the island of
Bermuda, but not elsewhere (Séguy, 1928a; Hall,
1948; Emden, 1954; Zumpt, 1958; Pont, 1980;
Dear, 1981; Schumann, 1986).

Biology. Larvae are predatory on the egg cap-
sules of locusts (e.g. “Dociostaurus maroccanus”,
“Schistocerca gregaria”, “Schistocerca peregrina™)
and seem to be their chief enemy in certain parts of
Africa. Larvae have also been found in termite
nests (Séguy, 1928a; Hall, 1948). Immature stages
described by Hall (1948).

Nomenclature. Fabricius described Musca lu-
nata from an unspecified number of specimens in
“Mus. Dom. Lund.” captured on “Madera” (Ma-
deira) by “Dom. Rahtke”. In the Sehested-Tpn-
der Lund collection (in ZMC) are 2" under Mus-
ca lunata (cf. Zimsen, 1964: 488). Both have a red
“type” label, and one of the specimens also has a
label reading “M:lunata / Madera Rathke” in Fa-
bricius’ hand. This specimen lacks the head and
left mid leg, but the other is in good condition.
They both agree with the description and I accept
them as syntypes. I have labelled and here desig-
nate the specimen with head as lectotype, the one
without as paralectotype. Both agree with the cur-
rent interpretation of Stomorhina lunata (Fabrici-
us) (e.g. Zumpt, 1956a, 1958). Meigen described
Idia fasciata from an unspecified number of speci-
mens of unstated sex collected by Baumhauer “bei
Marseille und auf dem Gebirge bei Frejus”. Mei-
gen Plate 115, fig. 9 shows a & and the head of a @
(Morge, 1976a). In Meigen’s collection in MNHN
are 10'1Q in good condition, both labelled (1)
“Meigen” and “2077/40”, (2) “Idia / fasciata / '
[?]” in Meigen’s hand. Following Pont (1986) I
accept these specimens as true Baumhauer speci-
mens and therefore as syntypes. I have labelled
and here designate the ' as lectotype. The @ has
been labelled as paralectotype. Lehrer’s (1979)
neotype designation for Musca lunata is in vio-
lation of the ICZN, Article 75 (d) (3), and is not
accepted. Stomorhina selgae Lehrer is based ex-
clusively on Hall’s (1948) figures of Stomorhina
lunata and not on material inspected by himself.
According to Gonzalez Mora (1985), who sank
selgae as a synonym of lunata, Hall’s figures were
prepared from a specimen from Balearic Is.
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Catalogue

-

1: Calliphora vicina Robineau-Desvoidy, male; 2: Protophormia terraenovae (Robineau-Desvoidy), male; 3: Eurychaeta
palpalis (Robineau-Desvoidy), male; 4: Lucilia caesar (Linnaeus), female; 5: Eggisops pecchiolii Rondani, female; 6:

Pollenia rudis (Fabricius), male. — Steven J. Falk del.
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fulvicornis Zetterstedt 230

fulvifacies 106

fumicosta 147

fuscipalpis 147, 164, 167

fuscipennis 210

GASTEROPHILINAE 12

Gasterophilus 12

genarum 21, 60-62, 68, 71



genei 209, 210

geneji 209, 210

gentilis 184, 199, 200, 203, 205
germanorum 71

germanorum: Kramer 205
giraulti 178

Glutoxys 185

grahami 60

gregorpovolnyi 93, 97
griseotomentosa 7, 212-216, 224-226
groenlandica 113, 133, 136
halterata 209

hasei 238

Helicobosca 8, 141, 142

HELICOBOSCINAE 7, 12, 14, 22, 23, 28, 30, 140

Helicophagella 28
Hemigymnochaeta 15
Hemilucilia 103

Hemipyrellia 147, 150
hendeli 97

hirta 92, 93, 97

hirudo 137

hokkaidensis 97

hungarica 213, 216, 226, 235, 238
HYPODERMATINAE 11, 12
Hypopygiopsis 147, 150

Idia Hubner 241

Idia Wiedemann 241, 245
Idiopsis 209

illustris 28, 148, 152, 164, 168
infernalis 147

insidiosa 63

intermedia: authors 7, 21, 215, 228
intermedia Macquart 228
intestinalis 12
Jacentkovskyiomyia 212
jeddensis 158

johanseni 128, 129

kowarzi 97

krameri Mueller 37

krameri Séguy 152

labialis 7, 212-216, 228
lagyra 178

laoshanensis 152

laticornis 68

latifrons Hough 60

latifrons Schiner 178

latigena 34

lepida 158

LEPIDOPTERA 141, 241
lindneri 137

littoralis 63

loewi 7,10, 21, 63, 71, 84, 205
longelobata 37

longilobata 171, 175

lucens 106

luciensis 230

Lucilia 8, 10, 21-23, 27, 28, 31, 106, 113, 133, 147, 148,
150, 152, 156, 158, 164, 168, 171, 175, 178, 181

Luciliella 147
LUCILIINAE 7, 12, 15, 31, 147

LUCILIINI 15, 147

lucilioides 181

lunata 241, 245

Macronesia 97

macronyx 194

Macrophallus 97

maculata 241

magnicornis 21, 147, 148, 151, 164, 168

Mallochomyia 128, 129

Maravigna 34

Mariomyia 212

Marsilia 97

mayeri 212, 225

Medoria 188, 189, 191

Melanodexia 206, 209

Melanomya 7, 14, 27, 185, 187, 188, 194, 197

Melanomyia 197

MELANOMYINAE 7, 12, 14, 15, 21-23, 26, 28, 29,
31, 32, 184, 185, 206

melanoptera 188, 209, 210, 211

melanorhina 241

melanura 28

Melinda 7, 8, 14, 23, 28, 32, 40, 44, 97, 102, 103, 184,
185, 199, 200, 203, 205

Melindopsis 34, 36

menechma 34, 36

MESEMBRINELLINAE 15

Miaspia 34

micans 218, 221

Microchaetina 141

Micronitellia Enderlein 212

Micronitellia Lehrer 213

MILTOGRAMMATINAE 12

Mimodexia 15

MIMODEXIINAE 16

minima 197, 199

minimus 88, 91

minutissima 54

modesta 178

mohileviana 75

mollis 106

monspeliaca 63

moravica 218, 221

Morinia 7, 14, 27, 31, 188, 194, 197, 199, 206, 209, 210

morticia 71

mortuorum 28, 75, 92, 93, 97

Musca 7, 8, 34, 37, 39, 40, 44, 47, 50, 51, 56, 59, 60,
63, 68, 88, 91-93, 98, 102, 105, 106, 110, 113, 116,
129, 133, 147, 158, 164, 168, 171, 175, 178, 180, 181,
183, 197, 199, 200, 203, 205, 209, 210, 212, 213, 215,
218, 221, 228, 230, 233, 235, 238, 241, 245

musca 63

muscaria 141, 142

muscidea 212

muscoidea 241

Mya 61

myoidea 241

MYSTACINOBIINAE 15

nana Meigen 197, 199

nana Robineau-Desvoidy 63

Nasonia 113, 127
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Neocalliphora 59

Neocordylobia 15

Neomyia 116

Nepenthomyia 206

Nesodexia 206

nidicola 137

nigerrima 209

nigra 209, 210

nigrapex 142

nigrina Bigot 106

nigrina Fallén 218

nigrina Meigen 218, 221

nigripalpis Robineau-Desvoidy 133

nigripalpis Townsend 181

Nitellia 59, 212, 215

nitens Villers 218

nitens Zetterstedt 218, 221

nobilis 178, 180, 181

noelleri 203

norwegica 60, 75

nuortevai 112, 119

Nyctia 209

obscoena 88

obscura Bigot 233

obscura Fabricius 233, 235

obscura Townsend 188

obsoleta 34

oceaniae 60

Oedemagena 11

OESTRIDAE 11, 12

OESTROIDEA 11

Oestrus 12

Onesia 7, 8, 22, 23, 29, 32, 34-37, 40, 44, 47, 54, 56,
59, 61, 71, 97, 98, 102, 103, 181, 185, 200, 203, 225

onesioidea 60

Onesioides 32, 97, 98

Onesiomima 32

Opelousia 188

Opsodexia 184, 185, 188

Opsodexiopsis 188

Orizia 212

Orneocalliphora 110

osetica 44, 47

ovis 12

Pachychoeromyia 15

pallida 212-216, 230

palpalis 10, 141, 142, 147

pandia 34, 37, 40, 47, 59, 102

papuensis 150

Papuocalliphora 60, 61

Paracalliphora 60, 61

Paradichosia 185, 200

Paralucilia 103

PARAMACRONYCHIINAE 12

Parapollenia 212

Parasarcophaga 12

parva 197

parvula 168

Pavlovskiomyia 15

pecchiolii 193, 194

pediculata 213, 214, 216, 233, 234
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Pellonesia 97

Pericallimyia 32

petiolata 194

peusi 112, 122

Phaenicia 147, 168, 178

philadelphica 106

Phormia 14, 22, 23, 27, 103, 105, 106, 113, 128, 129,
133

Phormiata 103, 137

PHORMIINI 14, 103

Phumonesia 147

Phumosia 15

pilosiventris 147

pionia 147

polita 34, 54

Pollenia 7-9, 14, 21, 23, 26, 27, 29-31, 36, 59, 103, 150,
206, 209, 212-215, 218, 221, 224, 226, 228, 230, 233-
235,238

Polleniella 7, 212, 224-226

POLLENIINAE 7, 12, 14, 15, 21, 22, 31, 185, 206

POLLENIINI 15

Polleniomyia 212

Polleniomyma 212

Polleniopsis 32, 34, 36

Pollenomyia 212, 215

popoffana 68

PROSTHETOSOMATINAE 15

Protocalliphora 10, 22, 23, 26, 28-30, 63, 103-106, 110,
113, 116, 119, 122, 127, 137, 140

Protophormia 10, 21-23, 27, 28, 103, 105, 110, 113, 116,
128, 129, 132, 133, 137

proxima Grunin 22, 111-113, 116, 127

proxima Walker 106

pruinosa: Grunin 44, 47

pruinosa Meigen 178, 181

pseuderythrocephala 84

pseudobisulca 218, 221

Pseudonesia 34

Pseudopollenia 212

Pseudopsodexia 185

pseudorudis 233, 234

pseudovomitoria 83

pterygoides 97

Ptilonesia 32

puberula 34, 50, 51

pubescens 178

pubicornis 7, 31, 34, 36, 50, 51

pumicata 54

pusilla Gmelin 37

pusilla Meigen 37, 39, 40,

pusilla: Lehrer 44

pusilla: Schumann 44, 47

pygmaea 189, 191

quadrimaculata 59

regalis 21, 148, 151, 171, 175, 177

regina 22, 103, 105, 106

retrocurva 98, 102

RHINIINAE 7, 12, 14, 22, 31, 103, 241

RHINIINI 14

RHINOPHORIDAE 14, 185, 206

RHINOPHORINAE 7, 11, 12, 14, 16, 22, 29, 31



richardsi 21, 28, 148, 151, 175, 177, 178

rohdendorfi 71

Rohdendorfiomyia 212

rostrata 241

Roubaudiella 147

rubrifrons 88

rudis 21, 212-216, 221, 224, 226, 228, 230, 233, 235,
238

rufifacies 63, 68

rufigena 106

rufipalpis 106

rupicola 106

Sachtlebeniola 212

Sarcophaga 29, 61, 68, 71, 84, 128, 129, 141, 142, 147,
164, 167, 168

SARCOPHAGIDAE 8, 11, 12, 28, 29, 141, 185, 209

SARCOPHAGINAE 12

Sarcotachina 12

sayi 178

SCHIZOPHORA 12

schumanni 47

scutellata 63

Seguyiomyia 213

selgae 241, 245

semicinerea 21, 215

septentrionis 200

sepulchralis error 35

sepulchralis Linnaeus 98

sepulcralis Meigen 47, 50, 98, 102, 103

sericata 21, 22, 27, 28, 147, 148, 150, 151, 168, 171,
175, 178, 180, 181

siciliensis 44, 47

sicillensis 44

silvarum 21, 147, 148, 151, 156, 164, 181, 183

simulatrix 168

sinensis 215

Sinolucilia 147

skufyini 209

Somomya 61, 158

Somomyia 106

sordida 113, 116, 119

soudeki 218, 221

spitzbergensis 63

splendida 158, 164

squalens 106

stelviana 59-62, 71, 75, 80, 84, 97

Steringomyia 59, 60, 80

stigmaticalis 106

Stobbeola 60, 75

Stomorhina 26, 29, 241, 245

Stomorhyna 241

stricta 36, 54

stylifera 59

subalpina 7, 60, 61, 71, 75, 80, 84

subapennina 98

subcylindrica 12

surcoufi 113, 116, 119

syrphoidea 241

Tachina 34, 50, 51, 188, 191, 193

TACHINIDAE 11, 12, 40, 141, 218

Tainanina 32

tarandi 11

tegularia 178

tenuiforceps 21, 215

terraenovae Macquart (Calliphora) 88

terraenovae Macquart (Lucilia) 133

terraenovae Robineau-Desvoidy 21, 105, 110, 113, 116,
128, 132, 133

thalassina 106

Thelesina 97

Theria 141, 142, 147

thuscia 63

townsendi 44, 47

toxopeusi 60

TOXOTARSINAE 15, 103

Triceratopyga 60

Trichopollenia 212

Tricyclea 15

TRICYCLEINAE 15

Tricycleopsis 32, 185

trompe 11

Trypocalliphora 8, 10, 22, 28, 29, 31, 103-105, 110, 113,
137

turanica 63, 68, 88

unxia 47

uralensis 21, 63, 68, 84, 88

vagabunda 212-215, 238

varia: authors 224

varia Gmelin 235

varia Meigen 213, 235, 238

velox 209, 210

vera 212, 228

vernalis 34

vespillo: authors 59, 212, 215, 218, 221

vespillo Fabricius 7, 8, 37, 40, 44, 56, 59, 212, 215

vetusta 188, 189

viarum 7, 37, 39, 40, 44

vicina 21, 27, 28, 62, 63, 68, 84, 88, 91, 113

villeneuvi 203, 205

violacea 113, 116

viridicaerulea 158

viridicyanea 7, 40, 200, 203

Viridinsula 147

vittata 106

vomitoria 21, 28, 59, 62, 68, 84, 88, 91

vomitorina 68, 84

vulgaris 7, 34, 37, 40, 44, 47, 56, 59

Wilhelmina 206

Xanthotryxus 206, 215

Xenocalliphora 32

Xerophilophaga 37, 54, 199, 203

xinganensis 54

zetterstedti 37, 40

Zumptiomyia 213
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Biological index

The index contains names of hosts, parasites, victims of myiasis, specific substrates for larval development and related

biological information.

Allolobophora caliginosa 35
Allolobophora chlorotica 35
Alopex lagopus 133
amphibians 28, 157, 180, 183
Anthus pratensis 140
ants 15
arctic fox 133
arctic hare 133
birds 28, 29, 63, 110, 113, 119, 127, 137, 140, 177
Bufo bufo 157, 180
bull-frog 183
Calcarius lappopicus 119
Canis familiaris 133
Caprimulgus europaeus 28, 177
Carduelis flammea 140
cattle 133
Cepaea hortensis 142
Chondrostegia maghrebica 238
Corvus cornix 127
Corvus corone 127
crane 28
crustaceans 29
decaying wood 211
Dicrostonyx groenlandicus 133
Dicrostonyx torquatus 133
Discus rotundatus 203
Dociostaurus maroccanus 245
Eisenia foetida 35, 47
Eisenia rosea 226, 233, 238
Erinacaeus europaeus 28, 63, 152, 164, 168
Erithacus rubecula 113
Ficedula hypoleuca 113, 140
garbage 27, 28, 180
Grus grus 28
hare 28, 97, 133
hedgehog 28, 63, 152, 164, 168
Helicella candidula 203
Helicella ericetorum 203
Helicella virgata 203
Helicidae 29, 141, 203
Hirundo rustica 63, 140
Homo sapiens 15, 27, 28, 60, 63, 71, 84, 106, 133, 136,
150, 164, 168, 180

baby 28, 63

cadavers 136

external auditory meatus 28, 164, 180

ulcus cruris 180

woman 28, 168

honeybees 214
lambs 133
Lemmus lemmus 97, 133
Lemmus obensis 133
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Lemmus sibiricus 133

Lepidoptera 214, 238

Lepus arcticus 133

Lepus timidus 28, 97

locusts 22, 245

Luscinia luscinia 140

mammals 15, 28, 97, 133, 177

Microtus oeconomus 75, 97

Miliaria calandra 140

Motacilla alba 119, 140

mouse-nest 113

mushrooms 15

myiasis 7, 8, 15, 22, 28, 60, 63, 91, 93, 97, 106, 133,
150, 152, 164, 168, 177, 180

Nasonia vitripennis 113, 127

nightjar 28, 177

Odobaenus rosmarus 133

Oenanthe oenanthe 140

Oxyloma pfeifferi 193

Parus ater 113

Parus caeruleus 113

Parus cinotus 140

Parus major 63, 113, 140

Patula rotundata 203

Phallus impudicus 7, 68, 71, 84, 91, 97, 152, 164, 183

Phoenicurus phoenicurus 140

Phylloscopus sibilatrix 140

Phylloscopus trochilus 113, 119, 140

Pica pica 127

poliomyelitis 27, 150, 180

Rana catesbiana 183

Rana temporaria 157

refuse 28, 88, 136, 175

reindeer 88, 133

Riparia riparia 116

rodents 71

Schistocerca gregaria 245

Schistocerca peregrina 245

Sesamia nonagrioides 238

sheep 8, 28, 68, 91, 133, 164, 168, 180

shrew carcasses 84

snails 22, 28, 98, 141, 185, 200

Sorex araneus 75, 97

stinkhorn 7, 68, 71, 84, 91, 97, 152, 164, 183

Succinea (Oxyloma) elegans 193

termite nests 245

termites 15

toad 157, 180

Turdus iliacus 113, 119

Turdus torquatus 119

walrus 133

Zea mais 238
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