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ABSTRACT

* 114- species of lesser dung flies or Sphaeroceridae, in 3 
subfamilies, 33 genera and 17 subgenera, are recorded from Britain. Of 
these four species are newly recorded. Two new synonymies are 
established. A review of the known biology is given. The morphology of 
all stages, but particularly in the context of the identification and 
classification of adults, is discussed. Techniques used in the 
collection, preservation and dissection of adults and keys for their' 
identification, are given. All key characters, and the male genitalia 
and female spermathecae of all species of Limosininae, where known, are 
illustrated.

2,860 specimens, representing 45 species, were caught in eight traps 
baited with dung or with carrion in the open or in woodland at Silwood 
Park, Berkshire, over a period of one year. A list of the species and 
the numbers caught in each of the traps is given. Comparisons between 
the catches in open and woodland habitats and between the catches using 
different baits are made. The habitat and bait preferences of the 
dominant species are discussed.

7,603 specimens, representing 40 species, caught in four light traps 
at Rothamsted Experimental Station, Hertfordshire, over a period of 
three years, were identified. A list of the species and the numbers 
caught in each of the traps is given. The diversities and similarities 
of the catches in open and woodland habitats are compared. The phenology 

of the dominant species is discussed.

1,763 specimens, representing 3 6 species, caught in pitfall traps at 
49 sites in uplands or on peatlands in northern England, over a period 
of two years were identified. A list of species, the numbers caught and 
their provenance is given. Comparison between the faunas of eight paired 
peat and mineral soil sites is made. The phenology of the three dominant 
species is discussed.
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2 LIST OF TEXT FIGURES AND TABLES

This list is a summary of the text figures and tables. Full legends 
for all text figures, bound at the end of the thesis, and tables, 
incorporated into the text, are given as they occur.

2.1 Text figures

Figs. 1-27. Eggs of Sphaeroceridae.

Figs. 28-36. Larvae and cephalopharyngeal skeletons of

Figs. 37-74-•

Sphaeroceridae.

Puparia and detail of puparia of Sphaeroceridae.

Fig. 75. Opacifrons humida (Haliday), lateral view.

Figs. 76-77. Head (Crumomyia atra), showing terminology used.

Figs. 78-79. Thorax (Copromyza similis), showing terminology used.

Figs. 80-83• Wings of Sphaeroceridae, showing terminology used.

Figs. 83-85. Female abdomen (Limosina silvatica), showing terminolgy 
used.

Figs. 86-88. Male abdomen (Limosina silvatica), showing terminology 
used.

Figs. 89-90. Male terminalia (Leptocera oldenbergi), showing 
terminology used.

Figs. 91-122. Heads of Copromyzinae.
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Figs. 123-126. Thorax of Copormyzinae.

Figs. 130-133. Wings of Copromyzinae.

Figs. 134-138. Abdominal tergites and sternites of Copromyzinae.

Figs. 139-144* Thoracic pleurites of Copromyzinae.

Figs. 148-149. Tarsal segments of Copromyzinae.

Figs. 150-156. Legs of Copromyzinae.

Figs. 157-164. S.E.M. photographs of Sphaerocerinae, dorsal views of 
head and thorax.

Figs. 165-172. S.E.M. photographs of Sphaerocerinae, dorsal views of 
thorax.

Figs. 173-180. S.E.M. photographs of Sphaerocerinae, dorsal views of 
scutellum.

Figs. 181-188. S.E.M. photographs of Sphaerocerinar, dorsal views of 
head.

Figs. 189-191. Wings and tarsi of Sphaerocerinae.

Figs. 192-195. Cerci and surstyli of Sphaerocerinae, caudal view.

Figs. 196-206. Thorax of Limosininae, dorsal view.

Figs. 207-210. Scutellum of Limosininae, dorsal view.

Figs. 211-215. Head, and abdomen of Limosininae.

Figs. 216-239- .Wings of Limosininae.
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Figs.

Figs.

Figs.

Figs.

Figs.

24.0-282.

283- 288 .

289-305.

306-391. 

387-440.

Tibiae and tarsi of Limosininae.

Syntergite I + II of Limosininae, dorsal view.

Female abdominal tergites, sternites and cerci of 
Limosininae.

Female spermathecae of Limosininae.

Male abdominal sternite V posteromedial projections or 
combs of Limosininae.

Figs. 441-530. 

Figs. 531-614. 

Fig. 615

Male surstyli of Limosininae, lateral views.

Male aedeagal complex of Limosininae, lateral views.

Classification of the baited trap catches at Silwood 
Park, Berks.

Fig. 616-621 Frequency histograms of abundance (per cent) of 
Sphaeroceridae caught in baited traps at Silwood Park, 
Berks.

Fig. 622 Plan of light trap locations at Rothamsted Experimental
Station.

Fig. 623 Classification of light trap catches of Sphaeroceridae
at Rothamsted Experimental Station December 1980 to
December 1983.

Fig. 624 Histograms of the percentage annual catch per trap of
Copromyza similis (Collin) in light traps at Rothamsted 
Experimental Station.
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Fig. 625 . Relationship between the temperature and abundance of 
Copromyza similis (Collin) caught in light traps at 
Rothamsted Experimental Station between January 1981 and 
November 1983.

Fig. 626 Map of the north of England showing the position of the 
study sites.

Fig. 627 The phenology of Crumomyia nitida (Meigen) on .the J+2 

mainly upland sites studied in both 1977 and 1978.

Fig. 628 The phenology of Lotophila atra (Meigen) on the '4-2 
mainly upland sites studied in both 1977 and 1978.

Fig. 629 The phenology of Spelobia clunipes (Meigen) on the 4-2 
mainly upland sites studied in 1978

2.2 Tables

Table 1 The numbers of British and European species by genera.

Table 2 Bibliography of the eggs of Sphaeroceridae

Table 3 Bibliography of the larvae of Sphaeroceridae.

Table 4- Bibliography of the puparia of Sphaeroceridae

Table 5a Sphaeroceridae and their associated mites.

Table 5b Mites associated with Sphaeroceridae.

Table 6a Sphaeroceridae and their hymenopterous parasites

Table 6b Hymenopterous parasites of Sphaeroceridae.
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Table 7a Sphaeroceridae and their dipterous predators.

Table 7b Dipterous predators of Sphaeroceridae

Table 8 Sphaeroceridae, caught in baited traps at Silwood Park, 
Berks between February, 1983 and February, 1984*

Table 9 Two way analysis of variance of the catches of 
Sphaeroceridae in open and woodland habitats at Silwood 
Park, Berks between February, 1983 and February, 1984*

Table 10 Two way analysis of variance of the catches of 
Sphaeroceridae using different baits at Silwood Park 
Berks between February, 1983 and February, 1984*

Table 11 Sphaeroceridae caught in light traps at Rothamsted 
Experimental Station between December 1980 and December 
1983.

Table 12 The diversities of the light trap catches of 
Sphaeroceridae at Rothamsted Experimental" Station 
between December, 1980 and December, 1983.

Table 13 Analysis of variance of the four light trap catches at 
Rothamsted Experimental Station between December, 1980 
and December, 1983*

Table 14 Copromyza similis (Collin) caught in light traps at 
Rothamsted Experimental Station between December 1980 
and December 1983.

Table 15 . List of upland sites -in northern England used in the 
survey in 1977-1978.
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Table 16 Species of Sphaeroceridae caught in pitfall traps in
upland regions of northern England during 1977-1978.

Table 17 Analysis of variance of the catches on peat and mineral
soils on uplands in northern England in 1977.

Table 18 Analysis of variance of the catches on peat and mineral
soils on uplands in northern England in 1978.

Table 19 The distribution of the more abundant Sphaeroceridae on
paired peat and grassland sites on uplands in northern 
England in 1977-1978.

Table 20 The relationship between altitude and catch for the two
dominant species Crumomyia nitida and Lotophila atra on 
upland sites in northern England.
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3 INTRODUCTION

The Sphaeroceridae or lesser dung flies are a family of very 
common, usually small, acalyptrate flies. They may be readily 
distinguished from other acalyptrates by their short thickened hind 
first tarsal segment or tarsomere. Most species are dull black to dark 
brown, although they may be shiny in places and a few species have part 
or all of the face and frons yellow or reddish brown. The majority of 
British species are fully winged, although several species with short 
wings or with short winged forms have been described. The wings, 
excluding the veins, are usually colourless or only very slightly 
infumated, although a few species with patterned wings have been 
described from Papua New Guinea. The arista is frequently long and bears 
very short to quite long hairs throughout its length. Sexual dimorphism 
occurs in a number of species, and, for this reason, it is important to 
determine the sex of individuals before attempting to identify them.

3.T Relationships with other acalyptrates

Hennig (1958) doubtfully included the Sphaeroceridae in the super
family Milichioidea on the basis of the nearly straight course of the 
anal vein and the presence of two rows of interfrontal setae. Speight 
(1969) suggested that the family was misplaced- in the Milichioidea 
because they have a reduced prosternal basisternum and that they should 
be classified in a superfamily including the Heleomyzidae. Griffiths 
(1972), in agreement with Speight, placed the Sphaeroceridae in the pre
family Anthomyzoinea with the families Heleomyzidae, Borboropsidae, 
Trixoscelididae, Rhinotoridae, Chyromyidae, Aulacigastridae, Opomyzidae, 
Asteiidae and Anthomyzidae. This group was characterised by the 
convergent post vertical setae on the head, the presence of vibrissae on 
the jowls, a break in the costal wing vein at the end of the subcosta, a 
shortened male tergite VI and setose postgonites. Hennig (1973) placed 
the Sphaeroceridae in the superfamily Drosophiloidea with the 
Heleomyzidae, Trixoscelididae, Rhinotoridae, Diastatidae, Ephydridae, 
Camillidae, Curtonotidae, Drosophilidae, Canaceidae, Tethinidae, 
Fergusoninidae, Cryptochaetidae and Braulidae. Steyskal (1974.) followed
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Griffiths in. his placement of the Sphaeroceridae in the superfamily 
Anthomyzoidea. McAlpine et al (1981) list the Sphaeroceridae as a member 
of the superfamily Sphaeroceroidea with the families Heleomyzidae 
(including Borboropsis), Trixoscelididae, Chyromyidae and Rhinotoridae.' 
Most authorities therefore consider that the Sphaeroceridae are grouped 
with the families Heleomyzidae, Trixoscelididae, Rhinotoridae and 
others.

3.2 World fauna

There are about 700 described species of Sphaeroceridae (Hackman, 
1977) in four subfamilies, Ceropterinae (not British, cf. Papp, 1977b), 
Copromyzinae, Sphaerocerinae and Limosininae. Quite a number of these 
are synanthropous (Hackman, 1969) and occur wherever man and his 
domestic animals have established themselves. There are about 120 
species recorded from the Nea retie region (Richards in Stone et al, 
1965a), 175 species from the Neotropical region (Richards, 1967), 295 
species from the Afrotropical region (Richards, 1980), 70 species from 
the Oriental region (Hackman, 1977) and 270 species from the Palaearctic 
region (Papp, 1985). The Australasian, „ Oceanian and Antarctic regions 
have not yet been catalogued, but there are about 20 species recorded 
from New Zealand (Harrison, 1959) and 22 species-recorded from Hawaii 
(Tenorio, 1968).

3.3 Palaearctic fauna

Papp (1985) lists 271 species in J+ subfamilies, 21 genera and 9 
subgenera from the Palaearctic region. Since the compilation of this 
catalogue, Rohacek (1982c, 1983, 198-49 1985) has described fourteen new 
species of Limosininae and reclassified the European species formerly 
placed in the polyphyletic group Limosina sensu Hackman (1969) into 17 
genera (including 11 new genera) and "15 subgenera (including 11 new 
subgenera). These genera and subgenera approximate to the species groups 
of Richards (1930). Papp & Rohacek (1981) and Rohacek & Papp (1983a) 
described five species of Paralimosina from the Canary Islands (four of
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which are listed by Rohacek, 1983,in his checklist of European species). 
Rohacek (1982a) described a new species of Opacifrons from Bulgaria, and. 
Rohacek (1982b) and Rohacek & Papp (1983b) described three new species 
of Leptocera, one from Austria, Czechoslovakia and Bulgaria and two from 
the U.S.S.R. The Palaearctic catalogue (Papp, 1985) also includes one 
doubtful species and two junior synonyms. An updated catalogue of the 
Palaearctic region would therefore include at least 290 species in 34- 
genera and 26 subgenera. All Palaearctic genera and subgenera except 
Poecilosomella and Richardsia are represented in Europe.

3*4- British fauna

' The British fauna currently comprises 114- species in 33 genera and 
17 subgenera, namely 9 species of Sphaerocerinae in 3 genera, 18 species 
of Copromyzinae in 5 genera and 87 species of Limosininae in 25 genera 
and 17 subgenera. All European genera and subgenera except Ceroptera 
(Ceropterinae) and Aptilotus. Paraspelobia, Rudolfia and Pullimosina 
(Dahliomosina) (Limosininae) are represented in Britain (Table 1).

Norrbom & Kim (1985a) provide keys to the Holarctic genera of. 
Copromyzinae and species of Alloborborus and Crumomyia. This - includes 
keys to all of the seven species of Crumomyia recorded from Britain. 
Norrbom & Kim (1985b) provide a key to the species of Copromyza, which 
includes all three species recorded from Britain. Kim (1968) provides a 
key for the identification of Sphaerocera, which includes the two 
species recorded from Britain. Rohacek (1983) has published keys to the 
subfamilies of Sphaeroceridae, the European genera of Limosininae and 
the European species formerly placed in Limosina, which includes 50 of 
the 114- British species. Papp (1983) provides a key to the Old World 
species of Elachisoma, which includes the two British species. Marshall 
(1982c) provides a key to the Nearctic species of Thoracochaeta, which 
includes the two British species. Rohacek (1982b) provides a key to the
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Table 1. The numbers of British and European species by genera.

Europe Britain

COPROMXZINAE
Alloborborus 1 1
Borborillus 10 6
Copromyza 5 3
Crumomyia 17 7
Lotophila 1 1

SPHAEROGERINAE
Ischiolepta 8 6
Lotobia 1 1
Sphaerocera 2 2

LIMOSININAE

Apteromyia 1 1
Aptilotus 1 0
Chaetopodella 1 1
Coproica 8 7
Elachisoma k 2
Gigalimosina 1 1
Halidayina 1 1
Herniosina 2 1
Kimosina 7 k
Leptocera 22 12
Limosina 1 1
Minilimosina 13 10
Opacifrons 9 3
Opalimosina 7 6
Paralimosina 10 1
Paraspelobia 1 0
Philocoprella 3 1
Pteremis 2 1
Pullimosina 7 5
Puncticorpus 3 1
Rudolfia 1 0
Spelobia 23 13
Spinilimosina 1 1
Telomerina 5 2
Terrilimosina 3 . 2
Thoracochaeta 6 3
Trachyopella 7 6
Xenolimosina 1 1
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European species of Leptocera s.str., which includes the five British 
species. Rohacek & Marshall (1982) have revised the species of 
Puncticorpus, which includes the single British species. These accounts, 
however, together cover only 72 of the 114- species recognised from 
Britain and cannot therefore be used to identify all of our fauna.

The only available keys for the identification of the British fauna 
are those published in Richards' (1930) monograph which included only 
100 nominal species in 3 genera. Although this is an extremely useful' 
and important account of the Sphaeroceridae, the keys provided are 
inadequately illustrated and sometimes misleading. Male genitalia and 
female terminalia, which Rohacek (1982c-1985) and others have 
subsequently shown to be so important in the recognition of species, are 
almost totally omitted from Richards' keys. Moreover, numerous species 
have been described or recorded from Britain since Richard's monograph 
was published, including four species here, and many names have been 
lost through synonymy. Furthermore, numerous changes in the 
classification, particularly those due to Rohacek (1982c-1985) referred 
to above, have resulted in many new combinations. Although many of 
these additions, changes and synonymies were included in the 'Checklist 
of British Insects' (Kloet & Hincks, 1976) or have been subsequently 
referred to in Antenna, rio - complete recent account, or even current 
list, of the British fauna exists. This account attempts to rectify this 
situation by providing a checklist and keys for the identification of 
all species recorded to date from Britain. It should be stressed that 
this account of the British fauna, although following the nomenclature 
used by Rohacek (1982c-1985) and Norrbom & Kim (1985a; 1985b), was 
started and well underway before these were published.
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3.5 Checklist of British species.

(All genera, subgenera and species arranged alphabetically within 
subfamilies; misidentifications in square brackets)

COPROMTZINAE 

ALLOBORBORUS Duda, 1923b
Type sp. Borborus pallifrons Fallen, 1820; by monotypy.
= TRICHOPODA Lioy, 1864.
Type sp. Borborus pallifrons Fallen, 1820; by monotypy.. 
Preoccupied by Trichopoda Berthold,1827 (Diptera: Tachinidae)

pallifrons Fallen, 1820 (Borborus)
= flavipennis Haliday, 1836 (Borborus); synonymised by Norrbom 
& Kim, 1985.

BORBORILLUS Duda, 1923b
Type sp. Borborus uncinatus Duda, 1923; designated by Richards, 
1930.

costalis Zetterstedt, 184-7 (Copromyza)
= vitripennis Haliday, 1836 (Borborus)
= opacifrons Duda, 1923b (Borborus) 

hispanica Duda, 1923b (Borborus (Borborillus)) 
nitidifron3 Duda, 1923b (Borborus (Borborillus)) 
sordida Zetterstedt, 184-7 (Copromyza) 
uncinata Duda, 1923b (Borborus (Borborillus)) 
vitripennis Meigen, 1830 (Borborus).

= longipennis Haliday, 1836 (Borborus)
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CQPROMYZA Fallen, 1820
Type sp. Copromyza equina Fallen, 1820; designated by 
Zetterstedt, 1847 
= CIMBOMETOPIA Lioy, 1864
Type sp. Borborus stercorarins Meigen, 1830; by monotypy. 
Synonymised by Richards, 1930.
= ISOGASTER Lioy, 1864
Type sp. Borborus nigrifemoratus Macquart, 1835 (= Copromyza 
stercoraria Meigen, 1830); by monotypy. Synonymised by
Richards, 1930.
= TRICHIASPIS Duda, 1923b
Type sp. Copromyza equina Fallen, 1820; designated by Richards, 
1930. Synonymised by Richards, 1930.

equina Fallen, 1820 (Copromyza)
pallipes Meigen, 1830 (Borborus) 

similis Collin, 1930 (Borborus)
[= pallipes Duda, 1923b; nec Meigen, 1830 (Copromyza)] 

stercoraria Meigen, 1830 (Borborus)
= nigrifemoratus Macquart, 1835 (Borborus)
= tibialis Zetterstedt. 1847 (Borborus)
[= pallipes Stenhammar, 1854; nec Meigen, 1930 (Borborus)]

CRUMOMYIA Macquart, 1835
Type sp. Borborus glacialis Meigen, 1830; by monotypy.
= APTERINA Macquart, 1835
Type sp. Borborus pedestris Meigen, 1830; by monotypy.
Synonymised by Norrbom & Kim, 1985 
= ERI0S0MA Lioy, 1864
Type sp. Borborus niger Meigen, 1830; by monotypy. Preoccupied 
by Eriosoma Leach, 1818 (Homoptera: Aphididae).
= FUNGOBlA Lioy, 1864
Type sp. Borborus nitidus Meigen, 1830; by original
designation. Synonymised by Norrbom & Kim, 1985.
= SAPROBIUS Rondani, 1880
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Type sp. Borborus nitidus Meigen, 1830; designated by Norrbom & 
Kim, 1985- Synonymised with Fungobia by Richards, 1930.
= SPEOMYIA Bezzi, 19U
Type sp. S. absoloni Bezzi, 1914; by monotypy. Synonymised by 
Norrbom & Kim, 1985* (Not British).
= STRATIOBORBORUS Duda, 1923b
Type sp. Borborus nitidus Meigen, 1830; designated by Richards, 
1930. Synonymised with Fungobia by Richards, 1930.

fimetaria Meigen, 1830 (Borborus)
= suillorum Haliday, 1836 (Borborus) 

nigra Meigen, 1830 (Borborus) 
nitida Meigen, 1830 (Borborus) 
notabili3 Collin, 1902 (Borborus)

[= glacialis Richards, 1930; nec Meigen, 1830. (Copromyza 
(Crumomyia))]

pede3tris Meigen, 1830 (Borborus)
pruinosa Richards, 1932 (Copromyza as a var. of glacialis Meigen) 
ro3erii Rondani, 1880 (Borborus)

L0T0PHILA Lioy, 1864
Type sp. Borborus lugens Meigen, 1830 (=* geniculatus auctt.); 
designated by Richards, 1830.
= OLINEA Richards, 1965a
Type sp. Borborus ater Meigen, 1830; by original designation.
[= OLINA auctt.; nec Robineau-Desvoidy, 1830]
[= SCAT0PH0RA auctt.; nec Robineau-Desvoidy, 1830]

atra Meigen, 1830 (Borborus)
[= hirtipes auctt.; nec Robineau-Desvoidy, 1830 (Olina)]
[= carolinensis auctt.; nec Robineau-Desvoidy, 1830 
(Scatophora)]
[= geniculatus auctt.; ?nec Macquart, 1835 (Borborus)]
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SPHAEROCERINAE 

ISCHIOLEPTA Lioy, 1864-
Type sp. Borborus denticulatus Meigen, 1830; by monotypy.
= ISCHIOGASTER Richards, 1930; error for Ischiolepta

crenata Meigen, 1830 (Borborus)
= coronata Zetterstedt, 1838 (Copromyza)
[= coronata Richards, 1930 in part; nec Zetterstedt, 1838] 
(Sphaerocera (Lotobia)) 

denticulata Meigen, 1830 (Borborus)
[= nitida Richards, 1930; nec Duda, 1920a] 

paracrenata Duda, '1920a (Sphaerocera)
[= coronata Richards, 1930 in part; nec Zetterstedt, 1838 
(Sphaerocera (Lotobia)] 

pu3illa Fallen, 1820 (Copromyza)
= nigripes Strobl, 1900 (Sphaerocera)

3cabricula Haliday, 1836 (Sphaerocera) 
vaporariorum Haliday, 1836 (Sphaerocera)

= parapusilla Duda, 1920a (Sphaerocera)

LOTOBIA Lioy, 1864-
Type sp. Borborus pallidiventris Meigen, 1830; by original 
designation.

pallidiventris Meigen, 1830 (Borborus)
= eximia Collin, 1902 (Sphaerocera)
= hyalipennis Meigen, 1838 (Borborus)
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SPHAEROCERA Latreille, 1805
Type sp. Sphaerocera curvipes Latreille, 1804. (= Musca
subsultans auctt.; nec Linnaeus * 1767); by monotypy.
= BORBORUS Meigen, 1830
Type sp. Musca subsultans auctt.; nec Linnaeus, 1767. 

curvipes Latreille, 1805 (Sphaerocera)
[= subsultans auctt.; nec Linnaeus, 1767 (Sphaerocera)] 

monili3 Haliday, 1836 (Sphaerocera)
= tarsalis Wahlgren, 1918 (Sphaerocera)

LIMOSININAE 

APTEROMYIA Vimmer, 1929
Type sp. A. Vseteckai Vimmer, 1929 (= Limosina claviventris 
Strobl, 1909); by original designation

claviventris Strobl, 1909 (Limosina)

CHAET0P0DELLA Duda, 1920b
Type sp. Limosina scutellaris Haliday, 1836; by original 
designation.

scutellaris Haliday, 1836 (Limosina)

C0PR0ICA Rondani, 1861
Replacement name for Heteroptera Macquart, 1835.
Type sp. Borborus pusillus Meigen, 1830 (= Coproica acutangula 
Zetterstedt, 184-7); by monotypy.
C0PR0PHILA Duda, 1918
Type sp. Borborus vagans Haliday, 1833; designated by Spuler, 
1925 .
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acutangula Zetterstedt, 184.7 (Limosina)
= pusilia Meigen, 1830 (Limosina) 

ferruginata Stenhammar, 1854- (Limosina)
= illotus Williston, 1896 (Borborus)- 

hirticula Collin, 1956 (Coproica) 
hirtula Rondani, 1880 (Limosina) 
lugubris Haliday, 1836 (Limosina) 
pusio Zetterstedt, 184.7 (Limosina)

= pseudolugubris Duda, 1923a (Limosina (Coprophila)) 
vagans Haliday, 1833 (Borborus)

= albipennis Rondani, 1880 (Limosina)
= opacula Stenhammar, 1854- (Limosina)

ELACHISOMA Rondani, 1880
Type sp. Limosina nigerrima Haliday, 1836 (= Borborus aterrimum 
Haliday, 1833); by monotypy.

aterrimum Haliday, 1833 (Borborus)
= nigerrimum Haliday, 1836 (Limosina) 

pilos^Duda, 1924. (Limosina (Elachisoma))

GIGALIMOSINA Rohacek, 1983
Type sp. Limosina flaviceps Zetterstedt, 184.7; by original 
designation.

flaviceps Zetterstedt, 184.7 (Limosina)

HALIDAYINA Duda, 1918
Type sp. Limosina spinipennis Haliday, 1836; by monotypy. 

spinipennis Haliday, 1836 (Limosina)
= akka Rondani, 1880 (Limosina)
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HERNIOSINA Rohacek, 1983
Type sp. Leptocera (Limosina) bequaerti Villeneuve, 
original designation.

bequaerti Villeneuve, 1917a (Leptocera (Limosina))

KIMOSINA Rohacek, 1983
Type sp. Limosina plumosula Rondani, 1880; by 
designation.

Subgenus ALIMOSINA Rohacek, 1983
Type sp. Borborus empiricus Hutton, 1901; by 
designation.

empirica Hutton, 1901 (Borborus)
= pectinifera Villeneuve, 1917b (Limosina)
= cadaverina Duda, 1918 (Limosina (Scotophilella))

Subgenus C0LLIM0SINA Rohacek, 1983
Type sp. Limosina spinosa Collin, 1930; by
designation.

spinosa Collin, 1930 (Limosina)

Subgenus KIMOSINA Rohacek, 1983
Type sp. Limosina plumosula Rondani, 1880; by
designation.

longisetosa Dahl, 1909 (Limosina)
plumosula Rondani, 1880 (Limosina)

1917; by

original

original

original

original
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LEPTOCERA Olivier, 1813
Type sp. Leptocera nigra Olivier, 1813; by monotypy

Subgenus LEPTOCERA Olivier, 1813
Type sp. Leptocera nigra Olivier, 1813; by monotypy 
= PARACOLLINELLA Duda, 1923a
Type sp. Copromyza fontinalis Fallen, 1827; designated by 
Richards, 1930

caenosa Rondani, 1880 (Limosina) 
finalis Collin, 1956 (Paracollinella) 
fontinalis Fallin, 1826 (Copromyza) 
oldenbergi Duda, 1918 (Limosina (Collinella)) 
nigra Olivier, 1813 (Leptocera)

= curvinervis Stenhammar, 1854- (Limosina)
= roralis Rondani, 1880 (Limosina)
= salatigae De Meijere, 1914- (Limosina)

Subgenus RACHISPODA Lioy, 1864
Type species Copromyza limosa Fallen, 1821; by original 
designation. •
= COLLINELLA Duda,'1918
Type sp. Limosina halidayi Collin, -- 1902 (= Leptocera
(Rachispoda) varicornis (Strobl)). Preoccupied by Collinella 
Martens, 1871 (misspelling of Collisella Dali, 1871 [Mollusca]) 
& Schmidt, 1879 [Spongiidae].
= COLLINELLULA Strand, 1928; nom. nov for Collinella 

breviceps Stenhammar, 1854 (Limosina)
cryptochaeta Duda, 1918 (as a var of Limosina breviceps) 
fuscipennis Haliday, 1833 (Borborus)

= downesi Richards, 1944 (Leptocera). syn.nov.
= oelandica Stenhammar, 1854 (Limosina) 

limosa Fallen, 1820 (Copromyza) 
lutosa Stenhammar, 1854 (Limosina)

= palustris Collin, 1930 (Limosina)
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lutosoidea Duda, 1938 (Collinellula); nom.nov for lutosa of Collin, 
1930; nec Stenhammar, 1854-

varicornis Strobl, 1900 (as a var. of Limosina limosa)
= halidayi Collin, 1902 (Limosina)

LIMOSINA Macquart, 1835
Type sp. Borborus silvaticus Meigen, 1830; designated by 
Westwood, 184.0 
= TRICHOGASTER Lioy, 1864.
Type sp. Borborus silvaticus Meigen, 1830; by original 
designation. Preoccupied by Trichogaster Schneider, 1801.
= SC0T0PHILELLA Duda, 1918
Type sp. Borborus silvaticus Meigen, 1830; designated by Duda, 
1924.

silvatica Meigen, 1830 (Borborus)

MINILIMOSINA RohaSek, 1983
Type. sp. Limosina fungicola Haliday, 1836; by -original 
designation.

Subgenus ALL0LIM0SINA Rohacek, 1983
Type sp. Limosina (Scotophilella) albinervis Duda, 1918; by 
original designation.

albinervis Duda, 1918 (Limosina (Scotophilella)) 
alloneura Richards, 1952 (Leptocera (Limosina)) 
secundaria Duda, 1918 (Limosina (Scotophilella))

Subgenus MINILIMOSINA Rohacek, 1983
Type. sp. Limosina fungicola Haliday, 1836; by original 
designation.
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baculum Marshall, 1985 (Minilimosina (Minilimosina)) 
fungicola Haliday, 1836 (Limosina)

= exigua Rondani, 1880 (Limosina) 
gemella Rohacek, 1983 (Minilimosina (Minilimosina)) 
parvula Stenhammar, 1854- (Limosina)

Subgenus SVARCIELLA Roha^ek, 1983
Type sp. Limosina (Scotophilella) splendens Duda, 1928; by 
original designation.

splendens Duda, 1928 (Limosina (Scotophilella))
[= nitens Collin, 1956; nec Stenhammar, 1854J 

v-atrum Villeneuve, 1917a (Leptocera (Limosina))
= guestphalica Duda, 1918 (Limosina (Scotophilella)) 

vitripenni3 Zetterstedt, 184.7 (Limosina)

0PACIFR0NS Duda, 1918
Type sp. Limosina coxata Stenhammar, 1854.; designated by 
Spuler, 1924.
= PSEUDOCOLLINELLA Duda, 1924
Type sp. Limosina septentrionalis Stenhammar, 1854-; by 
monotypy.
= SPINOTARSELLA Richards, 1930
Type sp. Limosina humida Haliday, 1836; by original
designation.

coxata Stenhammar, 1854- (Limosina)
[= pusio auctt.; nec Zetterstedt, 184.7]
[= quisquilia Verrall, 1888; nec Haliday, 1836 (Limosina)] 

humida Haliday, 1836 (Limosina)
= pumilio Verrall, 1888; nec Meigen, 1830 (Limosina) 

septentrionalis Stenhammar, 1854- (Limosina)

OPALIMOSINA Rohacek, 1983
Type sp. Limosina mirabilis Collin, 1902; by original
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designation.

Subgenus DENTILIMOSINA RohaSek, 1983
Type sp. Limosina (Scotophilella)' denticulata Duda, 
original designation.

denticulata Duda, 1924- (Limosina (Scotophilella))

Subgenus HACKMANINA Rohatfek, 1983
Type sp. Limosina (Scotophilella) czernyi, Duda, 
original designation.

czernyi Duda, 1918 (Limosina (Scotophilella))
= Iambi Duda, 1928 (Limosina (Scotophilella))

Subgenus OPALIMOSINA Rohacek, 1983
Type sp. Limosina mirabilis Collin, 1902; by
designation.

collini Richards, 1929 (Leptocera)
= grenstedti Richards, 1929 (Leptocera)

mirabilis Collin, 1902 (Limosina)
simplex Richards, 1929 (as a var. of Leptocera grenstedti)

Subgenus PAPPIELLA Rohacek, 1983
Type sp. Limosina liliputana Rondani, 1880; by
designation.

liliputana Rondani, 1880 (Limosina)
= appendiculata Villeneuve, 1918 (Limosina (Leptocera)

PARALIMOSINA Papp, 1973
Type sp. Paralimosina kaszabi Papp, 1973; by 
designation. (Not British).
= CANARISINA Rohacek, 1983. Subgenus of Paralimosina.

1924; by

1918; by

original

original

)

original
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Type sp. Limosina (Scotophilella) beckeri Duda, 1918; by 
original designation. (Not British)

Subgenus PARALIMOSINA Papp, 1973
Type sp. Paralimosina kaszabi Papp, 1973; by original 
designation.

fucata Rondani, 1880 (Limosina)
[= verticella Collin, 1956; nec Stenhammar, 1854- (Limosina)]

PHIL0C0PRELLA Richards, 1929
Type sp. Leptocera (Philocoprella) arvenica Richards, 1929; by 
original designation.

quadrispina Laurence, 1952 (Limosina)

PTEREMIS Rondani, 1856
Type sp. Borborus nivalis Haliday, 1833 
= STENHAMMARIA Duda, 1918
Type sp. Copromyza fenestralis Fallen, 1820; by monotypy

fenestralis Fallen, 1820 (Copromyza)
= erratica Haliday, 1836 (Limosina)
= nivalis Haliday, 1833 (Borborus)

PULLIMOSINA RohaSek, 1983
Type sp. Limosina heteroneura Haliday, 1836; by original 
designation.
= DAHLIMOSINA Rohacek, 1983. Subgenus of Pullimosina.
Type sp. Limosina (Scotophilella) dahli Duda, 1918; by original
designation. (Not British)
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Subgenus PULLIMOSINA Rohacek, 1983
Type sp. Limosina heteroneura Haliday, 1836; by original 
designation.

antennata Duda, 1918 (Limosina (Scotophilella)) 
heteroneura Haliday, 1836 (Limosina) 
meijerei Duda, 1918 (Limosina (Scotophilella)) 
moesta Villeneuve, 1917b (Limosina (Leptocera)) 
pullula Zetterstedt, 184.7 (Limosina)

PUNGTIGORPUS Duda, 1918
Type sp. Limosina (Puncticorpus) brevipennis Duda, 1918 (= P> 
cribratum (Villeneuve, 1917b)); by monotypy.

cribratum Villeneuve, 1917b (Limosina (Leptocera))
= brevipennis Duda, 1918 (Limosina (Puncticorpus))

SPELOBIA Spuler, 1924.a
Type sp. Limosina tenebrarum Aldrich, 1897; by original
designation. (Not British).

Subgenus BIFRQNSINA Rohacek, 1983
Type sp. Limosina bifrons Stenhammar, 185-4» by original
designation.

bifrons Stenhammar, 1854. (Limosina)
= puerula Rondani, 1880 (Limosina)

Subgenus EULIMOSINA Rohacek, 1983
Type sp. Borborus • ochripes Meigen, 1830. by original 
designation.

ochripes Meigen, 1830 (Borborus)
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Subgenus SPELOBIA Spuler, 1924.a
Type sp. Limosina tenebrarum Aldrich, 1897; by original 
designation. (Not British).

baezi Papp, 1977 (Limosina) 
cambrica Richards, 1929 (Leptocera) 
clunipes Meigen, 1920 (Borborus)

= crassimana Haliday, 1836 (Limosina)
= manicata Richards, 1927 (Limosina) syn. nov.

Iuteilabri3 Rondani, 1880 (Limosina) 
nana Rondani, 1880 (Limosina) 
palmata Richards, 1927 (Limosina) 
parapusio Dahl, 1909 (Limosina)
P3eudonivalis Dahl, 1909 (Limosina) 
pseudosetaria Duda, 1918 (Limosina (Scotophilella))

= penetralis Collin, 1925 (Limosina) 
rufilabris Stenhammar, 1854- (Limosina) 
talparum Richards, 1927 (Limosina)

[?= czizeki Falcoz, 1921; nec Duda, 1918]

SPINILIMOSINA Rohacek, 1983
Type sp. Limosina (Scotophilella) brevicostata Duda, 1918; by 
original designation.

brevicostata Duda, 1918 (Limosina (Scotophilella))

TELOMERINA Rohacek, 1983
Type sp. Borborus flavipes Meigen, 1830; by original 
designation.

flavipes Meigen, 1830 (Borborus)
= minutissimus Zetterstedt, 184.7 (Limosina)
= retracta Rondani, 1880 (Limosina)

pseudoleucoptera Duda, 1924. (Limosina (Scotophilella))
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TERRILIMOSINA Rohacek, 1983
Type sp. Limosina racovitzai Bezzi, 1911; "by original 
designation.

racovitzai Bezzi, 1911 (Limosina)
= mikrops Duda in Czizek, 1916 (Limosina)
= microps Duda, 1918 (as a var. of Limosina (Scotophilella) 
racovitzai Bezzi)

schmitzi Duda, 1918 (Limosina (Scotophilella))

THORACOCHAETA Duda, 1918
Type sp. Borborus zosterae Haliday, 1833; designated by Spuler, 
1925

brachystoma Stenhammar, 1854- (Limosina) 
penteseta Richards, 1929 (Leptocera (Thoracochaeta)) 
zosterae Haliday, 1833 (Borborus)

= fulvipes Meigen, 1838 (Limosina)
= ciliosa Rondani, 1880 (Limosina)

TRACHYOPELLA Duda, 1918
Type sp. Limosina melania Haliday, 1836; designated by Spuler, 
1925.

atoma Rondani, 1880 (Elachisoma)
coprina Duda, 1918 (Limosina (Trachyopella))

[= melania auctt.; nec Haliday, 1836] 
lineafrons Spuler, 1925 
leucoptera Haliday, 1836 (Limosina) 
melania Haliday, 1836 (Limosina)

= villeneuvei Duda, 1918 (Limosina (Trachyopella))
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minuscula Collin, 1956 (Trachyopella)

XENOLIMOSINA Rohacek, 1983
Type sp. Limosina (Leptocera) setaria Villeneuve, 1917b; by 
original designation.

3etaria Villeneuve, 1917b (Limosina (Leptocera)).

Nomina dubia

abbreviata Fallen, 1823 (Agromyza)
arcuata Haliday, 1838 (Limosina)
carolinensi3 Robineau-Desvoidy, 1830 (Scatophaga)
geniculatus Macquart, 1835 (Limosina)
hamatus Haliday. 1833 (Borborus).
hirtipes Robineau-Desvoidy, 1830 (Olina)
nitens Stenhammar, 1854- (Limosina)
Olina Robineau-Desvoidy, 1830 
qui3quilia Haliday, 1836 (Limosina)
Scatophora Robineau-Desvoidy, 1830 
verticella Stenhammar, 1854- (Limosina)
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4 TECHNIQUES

4.1 Collection and Preservation

Adult Sphaeroceridae may be collected, throughout the year, 
wherever decaying organic matter occurs, either by sweeping with a fine 
mesh net, preferably white, just above the surface of the decaying 
matter, amongst vegetation or at the edges of ponds, streams and rivers, 
or with a specimen tube or with an aspirator. If using an aspirator, 
ensure that it is of the ’blow’ type, as there is a serious risk of 
infection of the respiratory system when pooting from the net or 
directly from dung, carrion, fungi, compost or in caves. Marshall 
(1982a) has described a vacuum aspirator made from a Black & Decker 
rechargeable car vacuum cleaner which is more efficient and considerably 
safer than a mouth operated aspirator. Some species of sphaerocerid 
enter the tunnels made by beetles in dung and may be collected by 
inverting a specimen tube over the entrance to the tunnel and waiting 
for the fly to come out. Searching amongst grass tussocks, particularly 
if small mammals are present, can yield interesting material, even in 
the winter months. Turning over decaying wrack on the strand line and 
catching the disturbed flies with an aspirator is also an effective 
technique. Always keep a note of the type of decaying organic matter and 
the type of habitat in which you catch specimens, as well as the 
locality and date.

Adults may also be caught in traps. Malaise traps, suction traps and 
light traps (Pitkin, in press, b) may be used to obtain data over a 
period of time in order to establish the seasonal distribution of 
species. Traps baited with suitable decaying organic matter may be used 
to catch selected ispecies to study their preferences and seasonal 
distribution (Pitkin, in press, c). Pitfall traps are particularly 
useful for catching those species that do not or do not readily fly and 
like other types of traps can provide useful data on the seasonal 
distribution of species (Pitkin, Coulson & Butterfield, 1985).
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Immature, stages may be obtained by bringing suitable decaying 
organic matter into the laboratory and using magnesium sulphate solution 
to float them out. Larvae should be killed by immersion in hot water 
prior to preservation in alcohol. Puparia should be kept singly in tubes 
with a small piece of moist filter paper and allowed to hatch out. 
Retain the puparium with the imago. Keep any parasites that emerge with 
the puparium as the hosts of many are unknown. Puparia may be preserved 
dry or in alcohol.

Adult material may be killed with ethyl acetate and either 
transfered to 80% alcohol or kept dry between layers of cellosene 
wadding until mounted, since it should be possible to identify all 
British species using the keys whether dry or in alcohol. If you are 
collecting large numbers, however, it may be more convenient to collect 
into alcohol. Certainly if you need to examine the male genitalia or 
sternite V (as is the case with many groups of species) you may not need 
to dissect specimens preserved in alcohol in order to see sufficient 
detail to make identification possible. If dissection is necessary, I 
find this easier using material preserved in alcohol. It is always 
possible to dry material from alcohol, but often quite difficult to wet 
dry material. If you do dry mount specimens either glue them laterally 
to a card point with a water soluble adhesive or use a micropin pushed 
through the thorax, to one’ side of the mid line. The legs should be 
gently teased to extend them away from the body so that their chaetotaxy 
may be more readily observed. The wings should be raised and spread 
slightly to facilitate observation of the abdomen. All specimens should 
be fully labelled.

4.2 Dissection

Should dissection be necessary, to examine the male genitalia or 
sternite V or the female spermathecae, then transfer the abdomen or 
whole specimen to a 10% solution of sbdium hydroxide in a glass tube. 
Warm the tube gently on a water bath for a few minutes until partially 
clear. At this stage previously dry mounted specimens will generally 
sink to the bottom of the tube, unless they are full of air bubbles.
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Remove from heat. Wash the specimens by decanting the hydroxide solution, 
with a pipette and replacing it with alcohol, taking care not to spill 
the corrosive hydroxide solution. Repeat to ensure all hydroxide has 
been removed. At this stage specimens may be .transfered to glycerine for. 
storage. In order to make permanent slide mounts proceed as follows.- 
pipette off the alcohol and replace with chloral phenol, but again 
exercise extreme care as this is not only corrosive but also poisonous. 
Warm gently on a water bath for a few minutes until the specimens are 
clear. Pour the chloral phenol and specimens into a solid watchglass. At. 
this stage it should be possible to see the femal^ spermathecae through 
the body wall, unless the specimen is very dark, and much of the detail 
of the male sternite V and parts of the genitalia. Individual specimens 
should be transfered with a pipette to a plain microscope slide in. a 
drop of chloral hydrate for dissection if necessary. The spermathecae 
may be removed from the abdomen of the female by firstly removing the 
tip of the abdomen and then using a micropin, mounted in a matchstick, 
to tease them out of the body cavity. Lying the specimen on its back and 
spreading the legs and wings helps to minimise any rolling. The male 
surstyli may be removed by using the edge of one micropin to steady the 
tip of the abdomen and the edge of a second micropin to gently tear 
each, in turn, away from the abdomen. Move the surstyli away from the 
abdomen, noting where they are on the slide. The genitalia may now be 
teased out of the genital chamber. It is a good idea to use a few large 
specimens of a common species and practice these techniques before 
risking important material.

Prepare a second slide, this time with a 12mm cavity, by placing a 
sufficiently large drop of Berlese mountant in the cavity. Transfer the 
specimen carefully from the chloral hydrate in the watchglass to the 
mountant. Arrange the specimen, dorsal surface uppermost, with its wings 
and legs spread. Lower the cover slip onto the specimen. Next place a 
very small drop of mountant to one side of the coverslip to receive 
either the spermathecae (if dissected from the abdomen) or the 
genitalia. Arrange the genitalia laterally before lowering a 6mm 
coverslip into place, applying gentle pressure with the tip of a 
micropin if necessary. Mount the surstyli laterally under a second 6mm
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cover slip in much the same way. The slide should be labelled and then 
dried for 6 - 8  weeks at 37°C. Once dry the edges should be sealed by 
ringing them with firstly Euparal and then Murrayite or alternatively 
with nail varnish.
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5 LIFE HISTORY & IMMATURE STAGES

5.1 Feeding

All species of Sphaeroceridae are generally saprophagous, their 
larvae developing in decaying organic matter. Most of our knowledge of 
their feeding habits is, however, based on the collecting records of 
adults, few of which have been reared from eggs or larvae. Nevertheless, 
the adults occur most abundantly on or around the larval food. The 
collecting records of adults therefore give an indication of the 
substrate preferences of the larvae. Despite their common name, not all' 
lesser dung flies feed and breed on dung. Different species have 
different habitat preferences and breed in different types of decaying 
organic matter.

Rohacek (1982c) classified the species, according to the feeding 
substrate preferences of larvae and adults, as phytosaprophagous, 
fungivorous, necrophagous, coprophagous or polysaprophagous, although 
there is still doubt as to whether they consume decaying organic remains 
directly or the micro-organisms causing decay. Many species fall into 
more than one category, although many are more restricted. Some, ’such as 
species of Thoracochaeta, are found on the coast where they breed in 
decaying seaweed (Egglishaw, 1961a; Marshall, 1982c). Leptocera species 
of the subgenus Rachispoda and species of Opacifrons are associated with 
ponds, streams and rivers, where their larvae probably develop in mud 
(Richards, 1930). Halidayina spinipennis and some Sphaerocerinae are 
frequently caught amongst decaying grass cuttings, and Kimosina empirica 
is a necrophagous species breeding in the decaying flesh of humans, 
seals and rabbits. Moreover, Smith (1975) lists 10 species from a fox 
corpse in London, Dear in Stubbs & Chandler (1978) records 12 species on 
carrion in Europe and Richards (1930) and Deeming & Knutson (1966) 
record two and four species respectively from dead snails. Opalimosina 
czernyi and Spelobia parapusio are typical fungivorous species 
(Rohacek, 1983) and Pullimosina heteroneura has been reared from
cultivated mushrooms (Austin, 1937).



British Sphaeroceridae - 39 - Brian Pitkin

Richards (1930) recorded 29 species on dung, 14 of which were ’most 
confined or usually abundant’ on dung, although Spelobia clunines (= 
crassimana), Copromyza equina and Sphaerocera curvipes (= subsultans) 
were recorded as being common on horse manure and rare on cow dung. 
Hammer (194-1) observed that few Coproica acutangula (= pus ilia) or C. 
ferruginata were found on cow dung, whilst they occurred in thousands on 
horse dung; and Edge (1968), in choice experiments, found that some 
British species of Copromyzinae did have a preference for the dung of 
certain animals. Moreover Pitkin (in press, b & c) has demonstrated that' 
many dung and carrion feeding species also have a preference for a 
particular habitat. Skidmore in Stubbs and Chandler (1978) lists 61 
species of Sphaeroceridae, based on a review of the foreign and British 
literature, associated with dung, manure, privies or sewage, of which 12 
species were recorded breeding in cow dung and a further 10 species 
breeding in horse dung or horse/cow manure. Hammer (1941)> Papp (1975) 
and Laurence (1955) list 19 species from Denmark, 15 species from 
Hungary and Afghanistan, and 35 species from England respectively 
associated with cow dung, although only 15 of those listed by Laurence 
were recorded breeding in cow dung. Poorbaugh et al (1968) record 15 
species on cattle dung in northern California, of which 11 species were 
reared. Hussey (1957).records 16 species from race horse stable manure 
in England. Debry (1978) lists 33 species from pig slurry in Belgium, 
about 9 of which occurred in large numbers, and'Papp (1974) lists 26 
species from Hungarian pig farms. Hafez (1949) records seven species 
breeding in the dung of domestic animals in Egypt.

Quite a number of sphaerocerids have been recorded from the runs and 
nests of small mammals (Davis, 1934; Judd, 1961; Hackman, 1963a; 1963b; 
1967; and Richards, 1930; 1964b), which often contain dung and decaying 
plant material. Okely (1974) successfully reared numerous species from 
decaying grass cuttings used as bait in rabbit burrows and Payne (1979;.
1982) records several species from the entrances of badger setts. 
Richards (1930) also noted a few species in the nests of bees, wasps and 
ants and some in caves (cf Papp & Plachter, 1976). In southern Europe, 
north and central Africa, Sri Lanka, Australia and central and north 
America a number of species are associated with dung rolling scarab
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beetles (Richards, 1930; Sivinski, 1983).

5.2 Locomotion

Sphaeroceridae run, skip and fly. Running, which is the slowest 
movement, is often combined with skipping. Skipping involves short low 
jumps, using principally the hind legs, often prolonged by short flight. 
Jumps are also used at the start of flight. Many species fly 
infrequently despite being fully winged, although some are capable of' 
sustained flight as is demonstrated by their capture in suction traps, 
light traps and Malaise traps.

• Gruhl (1924.) recorded a swarm of an unidentified copromyzine in 
Germany which Richards (1930) suspected was one of the woodland species 
of 'Fungobia' (= Crumomyia). Roha^ek (1982c), recording large numbers of 
Limosina silvatica, Gigalimosina flaviceps and Spelobia clunipes in 
limited areas, did not regard these ’swarms' as true examples of 
swarming behaviour preceeding mating but as concentrations on suitable 
substrates for oviposition or as mass emergences. Egglishaw (1961b) 
observed vast swarms of Thoracochaeta zosterae migrating from strand 
line wrack beds, some 'forty yards or so', to a grass bank inland. 
Chapman (pers.comm.) observed a narrow swarm about a mile long of 
Crumomyia nigra above a footpath in Spain, a small sample of which 
included approximately equal numbers of males and females. Whether these 
were true mating swarms is not certain, but it seems quite probable, in 
view of the size and sex ratio of the swarm, that Crumomyia nigra, at 
least, swarms in order to mate.

As has already been mentioned, many species of sphaerocerid are 
synanthropous, breeding in the dung of man and his domestic animals. 
Leptocera caenosa for example, which rarely occurs outdoors in Britain 
breeds in human sewage and not infrequently escapes into dwellings in 
such numbers as to cause annoyance (Fredeen & Taylor, 1964.)• Richards 
(1930), in summarising the habitat preferences of the 100 British 
species he recognised, recorded 59 species on windows. The apparent 
abundance of species in buildings probably owes much to the collecting
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habits of entomologists and undoubtedly some species are attracted into 
buildings by decaying organic matter or turn up by accident. Some 
species are influenced by artificial light to such an extent that they 
appear to be attracted to it (Pitkin, in press, b).

5.3 Reproduction

The majority of species reproduce sexually, and copulation probably 
takes'place soon after emergence. Females usually slightly outnumber 
males, although Spelobia parapusio and Pullimosina pullula are 
parthenogenetic species whose males are rare. Oviposition in Pullimosina 
heteroneura begins 5 - 1 9  days after emergence (Goddard, 1938). The 
adults of Herniosina bequaerti and Terrilimosina racovitzai live for 38 
and 62 days respectively (Smith, in press). Although the external 
morphology of adults is relatively well known and is extensively used in 
the taxonomy of the group, the pre-imaginal stages are, by contrast, 
very insufficiently studied.

5.4- Eggs

The eggs (figs. 1-27) are white to pale yellowish\ elongate ovoid, 
about three times as long as broad, and usually dorsally flattened. The 
chorion is differently sculptured in different- species. The dorsal 
surface may have two longitudinal ridges, sometimes bearing lobes and 
sometimes uniting anteriorly to form a collar around the micropyle. 
Goddard (1938), Guibe (1939)» Hafez (1939) > Hammer (194-1), Egglishaw 
(1961a), Tenorio (1968), Hinton (1981), Rohatfek (1982a and 1982b), 
Norrbom, Kim & Fee (1984.) 9 and Norrbom & Kim (1985a) have described or 
figured eggs (Table 2). They are laid either in the larval food, 
sometimes at the bottom or sides of small crevices and in tunnels made 
by beetles in dung, with only the dorsal or anterodorsal part uncovered, 
or on or in the surface of the soil, on grass leaves or among stems 
under or near the larval food. Hatching takes place the day after 
oviposition in G_._pedestris (Guibe, 1939) and approximately 4-8 hours
after oviposition in Leptocera caenosa (Fredeen & Taylor, 1964.)•
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Table 2 Bibliography of the eggs of Sphaeroceridae

Species

COPROMIZINAE
Borborillus sordida
Copromyza equina 
Crumomyia immensa*
Crumomyia parentula*
Crumomyia pedestris 
Lotophila atra
SPHAEROCERINAE
Ischiolepta pusilla 
Sphaerocera curvipes
LIMOSININAE

Chaetopodella scutellaris- 
Coproica acutangula 
Coproica digitata 
Coproica lugubris
Leptocera brevicostata var rufifrons* 
Leptocera oldenbergi 
Le'ptocera pectinata*
Limosina silvatica 
Opalimosina mirabilis 
Opalimosina simplex 
Pterogramma cardisomi*
Pullimosina heteroneura 
Pullimosina moesta 
Spelobia bifrons 
Spelobia luteilabris 
Spelobia parapusio 
Thoracochaeta brachystoma 
Thoracochaeta zosterae 
Trachyopella atomus
* Not recorded in Britain

Reference

Hammer, 194-1 :121, fig 35a 
Tenorio, 1968 s179, fig 1i 
Hammer, 194-1 s124, fig 34-b 
Norrbom & Kim, 1985a :figs 5,6 
Norrbom & Kim, 1985a :figs 1-4 
Guibe, 1939 s23, figs 12,13 
Hammer, 194-1 s 124- fig 34-a

Hammer, 194-1 :125, fig 34d 
Goddard, 1938 :255, fig 13F 
Hammer, 194-1 s 125, fig 34c

Hammer, 194-1 s 1259 fig 35b 
Hammer, 194-1 s 115, fig 29b 
Hafez, 1939 :327, fig 1 
Hammer, 194-1 :114, fig 29a 
Tenorio, 1968 :fig 2e 
RohiSek, 1982b s32, figs 53,54 
Tenorio, 1968 ;fig 3b 
Goddard, 1938 :24-0, fig 1F 
Tenorio, 1968 sfig 4-g 
Roha&ek, 1982c :figs 5,6 
Norrbom et al, 1984- s287, figs 

14--16
Goddard, 1938 :24-3, fig 4F 
Hammer, 194-1 :115, fig 29c' 
Tenorio, 1968 sfig 1h 
Roh^cek, 1982c sfigs 2,3 
Rohacek, 1982c sfig 6 
Tenorio, 1968 sfig 5a 
Egglishaw, 1961a s 124-, figs 1,2 
Tenorio, 1968 sfig 6f

so have notHinton’s (1981) figures 289-290 are after Hammer (194-1), 
been cited above.
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5.5 Larvae .

There are three larval instars (figs. 28-36), but these have 
received very little attention when compared to either the eggs or 
puparia, although the cephalopharyngeal skeleton of the third instar 
larva within the puparium of numerous species has been described (see 
below). The larvae are typically maggot-like and have twelve segments. 
They usually have anterior (prothoracic) and posterior (abdominal) 
spiracles, which may have numerous finger-like papillae. The abdominal 
segments may have ventral rows of short spines or hooks. Haliday (1836), 
Vogler (1900), Guibe (1939)> Hafez, (1939)> Schumann (1962), Egglishaw' 
(1961a), Tenorio (1968), Marshall (1982c), Roha&ek (1982c) and Norrbom, 
Kim & F e e (1984) have described larvae (Table 3) • The larvae of 
Crumomyia pedestris pupate 9 days after oviposition (Guibe, 1939) and 
those of Leptocera caenosa 9 - 1 5  days after oviposition (Fredeen & 

Taylor, 1964).

5.6 Pupae and puparia

The puparium is virtually the sclerotised skin of the third instar 
larva and, when empty, is.transluscent white to brown, usually yellowish 
or golden brown (figs 37-74)• It is more or less an elongate cylindrical 
structure, tapering at either end and flattened -dorsoventrally at the 
anterior end. The segmentation is more or less distinct, at least 
ventrally, and the last abdominal segment is formed by the fusion of 
segments XI and XII. According to Okely (1974) the puparia of the two 
species of Sphaerocerinae she examined lack posterior spiracles, whilst 
those of Gopromyzinae are at the end of very short terminal projections 
rather than at the end of longer tubular projections, as in the species 
of Limosininae. The cephalopharyngeal skeleton of the third instar larva 
lies in the anterior three to four segments and comprises the sclerites 
of the feeding apparatus including the mouth hooks. Rohacek (1983) 
comments that it is ’essentially similar in all examined genera* of 
Limosininae.
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Table 3 Bibliography of the larvae of Sphaeroceridae.

Species Reference

COPROMIZINAE
Borborillus sordida 
Copromyza equina 
Crumomyia pedestris 
Lotophila atra

Schumann, 1962 
Haliday, 1836 : 
Guibe, 1939 :25 
Schumann, 1962

:419, figs 10-19 
335-336 
, figs 14-22 
:417, figs 1-9

LIMOSININAE -

Chaetopodella scutellaris
Coproica acutangula 
Coproica digitata* 
Coproica lugubris 
Opalimosina mirabilis 
Pterogramma cardisomi* 
Spelobia palmata 
Thoracochaeta brachystoma
Thoracochaeta seticosta*
Thoracochaeta zosterae

Schumann, 1962 :422, figs 30-36 
Roh£cek, 1982c :figs 8—15 
Schumann, 1962 :422, figs 28,29 
Hafez, 1939 :327-330, figs 2-5 
Schumann, 1962 :421, figs 20-27 
Tenorio, 1968 :fig 4a 
Norrbom et al, 1984- sfigs 9-12 
RohaSek, 1982c sfig 7 
Marshall, 1982c :71, figs 25,26 
Tenorio, 1968 sfig 5b 
Marshall, 1982c :73, figs 

3 9 ,41,42
Vogler, 1900 :289-291, figs
9-12
Egglishaw, 1961a :124," figs 2-8 
Marshall, 1982c :69, figs 18,19

* Not recorded in Britain

N.B. The cephalopharyngeal skeleton of the third instar larva is often 
described along with the puparium - see table 3»
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The pupa lies in the posterior two thirds to four fifths of the 
puparium. Haliday (1836), Banta (1907), Richards (1930, 1944), Goddard 
(1938), Guibe (1939), Hafez (1939), Deeming & Knutson (1966), Egglishaw 
(1961a), Fredeen & Taylor (1964), Tenorio (1968), Okely (1974), Roh^tfek 
(1982c) and Marshall & Norrbom (1985) have described or figured the 
cephalopharyngeal skeleton and/or whole puparia (Table 4). Caution 
should be exercised when comparing puparia with published figures as 
these may have been drawn from incorrectly identified specimens. The 
puparium of Opalimosina mirabilis figured by Tenorio (1968) may' 
represent a different species to that figured by Okely (1974), who 
provides keys for the identification of the puparia of 4 of the 9 
species of Sphaerocerinae and 24 of the 86 species of Limosininae 
currently recorded from Britain. Forty-one of the 44 species, for which 
puparia have been described, are recorded in Britain. Of these the 
puparia of 39 species recorded in Britain have been illustrated; the 
puparia of all of these except Leptocera fuscipennis are redrawn here 
(Figs. 37-74).

In C. pedestris the imago emerges ten days after pupation (Guibe, 
1939) and in Leptocera caenosa the pupal stage generally lasts 7 - 8  
days but sometimes as long as 11 days (Fredeen & Taylor, 19643. Adults 
of Herniosina bequaerti emerged 1 6 - 1 8  days after pupation (Goddard, 
1938).
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Table 4 Bibliography of the puparia of Sphaeroceridae

Species 
;LIMOSININAE 
Apteromyia claviventris

Coproica hirtula 
Coproica pusio 
Coproica vagans 
Elachisoma aterrima 
Halidayina spinipennis 
Herniosina bequaerti 
Leptocera brevicostata 

var rufifrons* 
Leptocera caenosa 
Leptocera digitata* 
Leptocera fontinalis 
Leptocera fuscipennis 
Leptocera oldenbergi 
Leptocera tenebrarum* 
Limosina silvatica 
Minilimosina fungicola 
Opalimosina liliputana 
Opalimosina mirabilis

Pteremis fenestralis 
Pullimosina heteroneura 
Pullimosina moesta 
Pullimosina pullula
Spelobia bifrons
Spelobia clunipes

Spelobia luteilabris 
Spelobia palmata

Spelobia parapusio
Spelobia pseudonivalis 
Spelobia pseudosetaria
Spelobia talparum

Reference

Richards, 1930 spl. 1, figs 
7,8. Okely, 1974 :51, fig 32 
Rohabek, 1982c sfigs 19-24 
Okely, 1974 s56, figs 60,61 
Okely, 1974 s56, figs 57-59 
Goddard, 1938 :250, figs 10 A-E. 
Okely, 1974 :54, figs 48-50 
Okely, 1974 s54, figs 45-47 
Goddard, 1938 :240, figs 2 A-D'
Tenorio, 1968 :fig 2f 
Richards, 1930 spl. 1, figs 5,6 
Hafez, 1939 :330-331, figs 6-7 
Okely, 1974 :49, figs 13-15 
Richards, 1944 spl- 1, figs 5-7 
Okely, 1974 :49, figs 16-18 
Banta, 1907 :45-47, figs 10-12 
Goddard, 1938 :238, figs 1 A-E 
Goddard, 1938 :241, figs 3 A-D 
Okely, 1974 :50, figs 25-27 
Tenorio, 1968 sfig 4©
Okely, 1974 :50, figs 22-24 
Okely, 1974 s49, figs 19-21 
Goddard, 1938 :242, figs 4 A-E 
Okely, 1974 :50, figs "28-30 
Okely, 1974 s51,fig 31 
Rohacek, 1982c sfigs 28-31 
Okely, 1974 :52, figs 33,34,41 
Tenorio, 1968 sfig 1h 
Goddard, 1938 :244, figs 5 A-D 
Goddard, 1938 :246, figs 7 A-D 
Okely, 1974 :52
Okely, 1974 s52, figs 39,40,44 
Goddard, 1938 s245, figs 6 A-D 
Okely, 1974 :52 
Roh^cek, 1982c sfigs 26,27 
Okely, 1974 :52, figs 35,36,42.- 
Roh^ek, 1982c sfigs 16-18,25 ' 
Okely, 1974 s52, figs 37,38,43 
Richards, 1930 spl. 1, figs 
9,10
Goddard, 1938 sfigs 8 A-D

/continued
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Table 4 /continued

Thoracochaeta brachystoma 
Thoracochaeta cubita*
Thoracochaeta zosterae

Trachyopella atomus
Trachyopella leucoptera 
Trachyopella melania

'Tenorio, 1968 :fig 5c-f 
Marshall & Norrbom, 1985 :26, 

figs 4-5
Vogler, 1900 ;291, fig 13 
Richards, 1930 spl. 1, figs 1-4 
Egglishaw, 1961a :126, fig 9 
Tenorio, 1968 :figs 6e,g-h 
Okely, 1974 :54, fiSs 51-53 
Okely, 1974 s55, figs 54-56 
Goddard, 1938 :249, figs 9 A-D

COPROMIZINAE
Copromyza equina
Copromyza stercoraria 
Crumomyia fimetaria 
Crumomyia nigra 
Crumomyia notabilis

Haliday, 1836 :335 
Goddard, 1938 :252 
Goddard, 1938 :252, figs 12 A-D 
Okely, 1974 :46, figs 10-12 
Okely, 1974 :46
Goddard, 1938 :251, figs 11 A-E

SPHAEROCERINAE

Ischiolepta pusilla 
Ischiolepta scabricula 
Sphaerocera curvipes 
Sphaerocera monilis

Okely, 1974 :figs 3,4,8 
Okely, 1974 :figs 5,6,9 
Goddard, 1938 :254, figs 13 A-E 
Okely, 1974 sfigs 1,2*7

* Not recorded in Britain
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6 ADULT MORPHOLOGY

Kim & Cook (1966) have published ah historical review of the 
literature pertaining to the external morphology of adult 
Sphaeroceridae. Their account details the morphology of Sphaerocera 
curvipes (Sphaerocerinae) and compares it with species in the same and 
other subfamilies (Copromyzinae and Limosininae). Rohacek (1982c) 
discusses the adult morphology of the Limosininae with particular 
emphasis on those characters which are important in the taxonomy of the 
group. The terminology used here follows that of McAlpine et al. (1981).

6.1' Size and colour

The British species of Sphaeroceridae are all small to medium sized 
flies (0.8 - 4.0mm) The species of Copromyzinae are generally larger 
than either the species of Sphaerocerinae or Limosininae, although 
Sphaerocera curvipes (Sphaerocerinae) and Limosina silvatica 
(Limosininae) are as large or larger than some species of Copromyzinae. 
Most British species are dull black to dark brown, although they may be 
shiny in places and a few species have part of the head yellow or 
reddish brown. Spelobia ochripes has the face and frons bright yellow, 
contrasting strongly with the black ocellar triangle. Kimosina 
longisetosa has a yellow face and Chaetopodella scutellaris has the 
frontal orbital plates and anterior margin of the frontal vitta, just 
above the antennae, bright yellow. Both sexes of Spelobia rufilabris and 
the males of Spelobia luteilabris have the face and part of the genae 
yellowish. The apex of the fore first tarsomere and the second fore 
tarsal segment of Sphaerocera monilis is white, and some species of 
Copromyzinae, notably Crumomyia roserii and C. pruinosa have the tibiae 
yellow / brown, and paler than the femora. The membranous part of the 
wing is generally colourless or only slightly infumated brown.
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6.2 Head

The head (figs. 76-77, 91-122, 181-188, 211-213) is usually short 
and broad and higher than long. The paired compound eyes are always 
dichoptic, and may be reduced in some species. The mouthparts are of 
the non-piercing muscoid type. The antennae are three segmented, the 
third segment bearing a usually long, pubescent, dorsal, two segmented 
arista. They arise anteriorly from the left and right facial cavities 
(concavities of the prefrons of Kim & Cook, 1966) below the ptinal . 
suture. The cavities are separated by a more or less protruding keel 
called the carina. Above the carina, but just below the ptinal suture,' 
there is a well developed frontal lunule. The dorsal part of the head, 
between the ptinal suture, the occiput and the eyes is called the 
frons. The face lies above the ptinal suture and is bounded laterally 
by the eyes and genae and dorsally by the left and right orbits and the 
median frontal triangle. Two rows of interfrontal setae arise on the 
face in lines more or less parallel to the anterior margin of the 
frontal triangle. The orbits bear the orbital setae. A group of three 
ocelli are situated dorsally midway between the eyes on a slightly 
raised ocellar triangle, which also bears a pair of conspicuous 
ocellar setae and a few smaller setae. Inner and. outer- vertical setae 
arise between the posterior ocelli and the eye. Posterior to the 
vertical setae in Limosininae are two pairs of occipital setae. Just 
posterior to the ocellar triangle a shorter median pair of post vertical 
setae may arise between, but anterior to, the inner occipital setae. 
Laterally the genae bear a pair of long vibrissae. The ventral margins 
of the genae bear a number of smaller setae and rows of genal setae, the 
anterior pair of which may be enlarged in some species. The postero 
lateral margin of the head bears a row of postocular setae.

6.3 Thorax

The thorax is also short and high, and comprises the prothorax, 
me so thorax and metathorax. The pro thorax and metathorax are reduced as 
compared to the mesothorax. The prothorax bears the fore legs; the 
mesothorax bears the wings and mid legs; and the metathorax bears the
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halteres and hind legs. In addition there is a pair of spiracles on the 
mesothorax and metathorax. The posterolateral margins of the
postpronotum of the prothorax form a pair of prominent postpronotal 
lobes (humeral calli of Roh£cek, 1982c) .(figs. 78-79)• The entire 
dorsal part of the mesothorax, the mesonotum, is divided by a deep 
transverse scutoscutellar suture, separating the scutum and
scutellum. Anterior to this suture is a second less distinct and 
incomplete transverse suture, which marks the boundary between the 
anterior, pre sutural, area and the posterior, post sutural, area of- 
the scutum. Posteroventral to the scutellum lies the postnotum. The 
chaetotaxy of the mesonotum is used extensively in the taxonomy of the 
family. In the Limosininae, Roha^ek (1982c) recognises numerous setae. 
Laterally these are the posthumerals, the notopleural, the pre-alar 
the supra-alar and the postalar setae. There are one to five pairs of 
sub medial dorsocentral setae, some of which may be presutural and 
some postsutural. The entire prescutum and scutum is covered by very 
small setae, those arranged in more or less regular rows between the 
dorso central setae are called the acrostichal setae. The scutellum 
bears two or more pairs of marginal setae. In many Sphaerocerinae 
these marginal setae and the dorsal setae on the scutum and scutellum 
may be greatly thickened and arise from tubercles . In* Copromyzinae and 
Limosininae the dorsal surface of the scutellum may be bare or have 
numerous shorter fine setae. Laterally the mesothorax comprises an 
anterior episternum and a posterior epimeron (fig 79)• The episternum 
is divided transversely by a suture into an upper part, the 
anepisternum (mesopleuron of Rohacek, 1982c), and a lower part, the 
katepisternum (sternopleuron of Rohacek, 1982c). Similarly the 
epimeron is divided into the anepimeron (pteropleuron of Rohacek, 
1982c) and the katepimeron (hypopleuron of Rohacek, 1982c). The 
katepisternum bears one or more long setae. The surface of the thorax 
may be shining or covered in numerous microtrichia which give the 
surface a dull appearance. The size and distribution of the shining 
areas can be useful for identification purposes.
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6.4- Legs

Each leg comprises a coxa, trochanter, femur, tibia and five tarsal 
segments. The structure of these leg segments differs on the fore leg, 
mid leg and hind leg, and all legs sometimes show striking 
modifications (figs. 24-0-282). The basal segment of the leg, the coxa, 
is large on the forelegs and smaller on the mid and hind legs. The 
femora, especially the fore and hind femora, of some species may be 
thickened in the male (i.e. Gigalimosina flaviceps, Paralimosina fucata- 
and Sphaerocera pusilla). The mid tibiae and to a lesser extent the 
hind tibiae bear a number of distinctive setae, which are very important 
taxonomically. A number of species exhibit sexual dimorphism with 
respect to the mid leg (see below). The basal segment of the tarsus, the 
first tarsomere (basitarsus of Rohacek, 1982c and tarsomere of 
Richards, 1930), of the hind leg is characteristically short, thickened 
and densely setose (figs. 75, 14-8, 152-156, 191). The last segment of 
the tarsus, the fifth tarsomere, ends in a pair of claws, a pair of 
small pul villi and a medial hair like empodium.

6.5 Wings

As in all Diptera only the front or mesothoracic wings develop as 
functional flight organs, and the metathoracic pair are reduced to small 
club like structures, the halteres. Some species are secondarily short 
winged or have short winged forms. Spelobia pseudonivalis (Limosininae) 
is short winged and Crumomyia pedestris (Copromyzinae) and Spelobia 
clunipes (= manicata), Pteremis fenestralis (= nivalis) and Pullimosina 
meijerei (fig. 130) (Limosininae) have short winged forms. In 
Puncticorpus cribratum and Kimosina spinosa (Limosininae) wing length is 
variable, the wings usually not exceeding the tip of the abdomen.

In other parts of the world, short winged and wingless species may 
be more abundant. Richards (1954-, 1955, 1957, 1963 and 1965b) has 
described a number of wingless and short winged endemic species from 
high altitudes in East Africa and Hackman (1964-) records a single 
endemic wingless species from the European Alps and one short winged and
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one wingless species in the higher mountains of North America. Wing 
reduction is not, however, restricted to high altitudes, but is also a 
common feature of extreme northerly and southerly regions. Richards 
(1961) for example described several short winged species from Patagonia 
and southern Chile and Spuler (1924-b) records a single flightless 
species from Alaska. Oceanic Islands also have a number of short winged 
species i.e. Kerguelen and Crozet Is (Brauns, 1951), Juan Fernandez Is 
(Richards, 1955), and Tristan da Cunha Is (Hackman, 1964-).

Characteristically, the calypteres are absent, but the size and 
shape of the allula has been used for distinguishing species. The wing 
venation (figs. 80-82) is used extensively in the taxonomy of the 
family. The antero- marginal vein, the costa, which usually has both 
humeral and subcostal breaks, reaches to or overpasses the third 
vein, R^ + The costa may be divided, for convenience, into three 
sections, the first costal section between the base of the costa and 
the junction with the first vein, R^; the second costal section 
between the junctions with vein R̂  and the second vein, R^ + and the 
third costal section between the junctions with vein R^ + ^ and the 
third vein, R^ + The relative lengths of these costal sections are 
useful for identification. The subcosta is reduced and does not reach 
the costa. Vein R̂  is short and curves to the costa. Vein R^ + ^ is 
longer and its shape is often a useful feature. " The fourth or medial 
vein, M (M^ + ^ of Rohacek, 1982c), and the fifth vein, CuA^ (M ^  + ^ of 
Rohacek, 1982c), vary in length between subfamilies. Veins R. c and M 
are connected by the radial- medial cross vein (anterior cross- vein 
of Rohacek, 1982c). In the Ceropterinae (not British) and Limosininae 
vein M is reduced and does not reach the wing margin, whereas in the 
Sphaerocerinae and Copromyzinae vein M reaches the wing margin. In the. 
Ceropterinae, Limosininae and Copromyzinae vein CuA^ does not extend far 
beyond the discal medial-cubital vein (posterior cross vein of 
Rohadek, 1982c), which links veins and M and CuA^. The sixth or anal 
vein, Â  + CuA^, is reduced or absent and the basal medial cell and 
posterior cubital cell are fused in the Limosininae, whereas the anal 
vein is present and the basal medial and posterior cubital cells are 
closed in the Copromyzinae and Sphaerocerinae.
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6.6 Abdomen

The abdomen comprises ten segments, the first apparent segment 
generally being a composite of segments I and II (fig. 83-88). Spiracles 
are found on the abdominal segments I to VII in females and on segments 
I to VI in males. The anus lies posterior to segment IX and is very 
obvious in the male (figs. 87-90). The first five segments are 
collectively called the pre-abdomen. The ventral . sternites of the' 
pre-abdomen are reduced or modified, and their number varies between 
species (Kim & Cook, 1966). In Limosininae, sternite V of the male 
frequently bears a postero medial comb or projections, often complex, 
which is extremely useful in species recognition (fis. 387-44-0).

The postabdomen, which comprises the abdominal segments posterior 
to. segment V, is frequently greatly modified in the male and segments VI 
to IX are asymmetrical, because of lateroversion or displacement of the 
segments toward one side of the body. The genital opening of the male 
lies between segments IX and X. All tergites, with the possible 
exception of tergite IX, the epandrium, are absent (cf Hennig, 1976). 
This epandrium is fused with sternite VIII and together with .sternites 
VI and VII forms the terminal segment, the periandrium (figs. 86-90) . 
Ventral to the periandrium lies the hypandrium. This is usually reduced 
to a Y-shaped sclerite whose lateral arms are connected to the 
periandrium and the anterior corners of the paired surstyli (=telomeres 
of Rohacek, 1982c), the ventral appendages of the periandrium. The shape 
of the surstyli varies greatly between genera and species (figs. 
192-195, 441-530). The cerci are situated below the anal fissure and 
fused with the periandrium. The aedeagal complex is suspended in the 
hypandrium by means of two small sclerites, each attached to the antero 
proximal part of the relevant paramere (=postgonite of Rohacek, 1982c),. 
and is composed of the aedeagal apodeme, the aedeagus, paired 
parameres and an ejaculatory apodeme. The ejaculatory apodeme may be 
reduced or absent.

In the females of Copromyzinae, Sphaerocerinae and some Limosininae
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the postabdominal segments are membranous and normally telescoped into 
the preceeding segment, although these may be protruded, presumably 
during mating and oviposition. In most Limosininae the postabdominal 
segments are not retractile. The genital opening in females lies between 
stemites VIII and IX (figs. 83-85). The last segment or segment X of 
females comprises a dorsal plate, on which a pair of one segmented 
cerci (representing segment XI) is borne (figs. 289-305), and a ventral 
plate. The females of Copromyzinae and Sphaerocerinae have a pair of 
spermathecae, each arising from separate spermathecal ducts, whereas 
those of Limosininae have three spermathecae (figs. 306-386), two 
arising from the same spermathecal duct and one from the other duct.

6.7 Sexual dimorphism

Quite a number of Sphaeroceridae exhibit sexual dimorphism, and for 
this reason it is important to determine the sex of individuals before 
attempting to identify them. The most striking sexual dimorphism, at 
least among the British fauna, is that of Limosina silvatica, the males 
of which have the mid leg highly modified with numerous very long wavy 
setae on the strangely curved mid tibia and extremely long setae arising 
from the lateral margins of abdominal sternite V. The males of 
Apteromyia claviventris, Herniosina bequaerti, Kimosina empirica, K, 
longisetosa, K. plumosula, Opacifrons humida, 0. coxata t and
Opalimosina czernyi have rows or groups of setae or spines on the 
ventral surface of the mid femora and/or tibia, which are absent in the 
female (cf figs.. 249-251, 267, 269). The males of Chaetopodella
scutellaris lack a mid ventral seta on the mid tibia. The males of 
Gigalimosina flaviceps have the femora, particularly the fore femora, 
enlarged. The males of Leptocera varicornis have the first three 
segments of the hind tarsus short and the hind trochanter has numerous 
short stout black setae rather than long fine hairs. These modifications 
to the legs are probably associated with mating.

Sexual dimorphism is not, however, restricted to the legs. The males 
of Coproica acutangula have the proximal section of wing vein M and the
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cubital medial cross vein extending posteriorly to form an acute angle 
(fig. 217), and the males of Herniosina bequaerti have abdominal 
sternite I + II strikingly convex. Reference has already been made to 
the colour differences between males and females of Spelobia 
luteilabris. The females of Elachisoma pilosa have a pale transverse 
(?glandular) area on abdominal sternite IV, which is described here for 
the first time (fig. 293).

6.8 Polymorphism

Polymorphism has not previously been recorded in the' 
Sphaeroceridae. Both Ischiolepta pusilla and vaporariorum are apparently 
polymorphic. The females have normal hind femora and the major setae on 
the posterior margin of the pre-abdominal sternites are blunt or 
slightly expanded apically. The males have their hind femora either 
normal, as in females, or swollen. Males of vaporariorum and the males 
of pusilla with swollen hind femora have the major setae on the 
posterior margin of the pre-abdominal sternites blunt or slightly 
swollen apically, as in females, whereas males of pusilla with normal 
hind femora have these setae pointed. The colour of the legs varies 
considerably more than suggested by Richards (1930), who recorded that 
the males with swollen hind femora usually have dark legs and those with 
normal hind femora usually have pale legs. The two species can only be 
distinguished by their male genitalia (figs. 194-—195).
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7 PARASITES, PREDATORS AND PHORESY

7.1 Mites

Mites are occasionally recorded on adult Sphaeroceridae. The 
majority are phoretic deutonymphs or hypopi of Mesostigmata and 
Astigmata but include some phoretic females and ectoparasitic 
deutonymphs of Prostigmata of the genus Pediculaster (Tables 5a & 5b). 
Vitzthum (1922), Richards (1930; 1964a), Goddard (1938), Smith (1955) >' 
Evans (1980) and Samsinak (1982) have recorded mites on sphaerocerids. 
The records of mites on Limosininae have been summarised by RohaSek 
(1982c). Norrbom & Kim (1985a; 1985b) record phoretic mites on species 
of •Crumomyia and Copromyza (Copromyzinae).

Interestingly, deutonymphs of Anoetidae and Ascidae are only 
recorded, within the Sphaeroceridae, from Copromyzinae, whereas hypopi 
of Anoetidae are only recorded from Limosininae, as are the deutonymphs 
of. Digamasellidae. Deutonymphs and females of Prostigmatn and
deutonymphs of Parasitidae are recorded from Copromyzinae and 
Limosininae, and deutonymphs of Eviphididae are recorded on
Copromyzinae, Sphaerocerinae and Limosininae. The only records of 
Ascidae, Laelapidae and Uropodidae associated with Sphaeroceridae are 
from Copromyzinae and the only record of a macrochelid is on a 
sphaerocerine. It should be remembered, however, that more associations 
probably remain to be discovered.

The incidence of mites on Sphaeroceridae is low, despite the 
apparently high infestation rates given by Rohacek (1982c), as 
percentages of infested series. Norrbom & Kim (1985a; 1985b) observed 
mites on only 18 specimens (4.17%) of nine species, out of 432 specimens 
of 26 species, of Crumomyia and only 10 specimens (0.84%) of three 
species, out of 1,194 specimens of 11 species, of Copromyza. Thirty two 
(1.13%) specimens of 10 species, out of 2,829 specimens of nearly 40 
species, of sphaerocerid caught in a Malaise trap at Madingley, Cambs, 
that I have examined, had mites attached. These mites have not yet been 
identified, but included 23 sphaerocerids with single mites (nine
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females and one male (1.31%) of 763 specimens of Pullimosina heteroneura 
and six females (3»14-%) of 191 specimens of Minilimosina fungicola and. 
two specimens each of Spelobia clunipes and Coproica vagans and single 
specimens of S. luteilabris, Halidayina spinipennis, and Sphaerocera 
monilis). In addition seven specimens each had two mites (two of P. 
heteroneura, one of Spelobia clunipes, three of Coproica vagans and one 
of C. pusio); a male and female of Coproica acutangula had three mites 
and 28 mites respectively; and a female of Opacifrons humida had 17 
mites. No mites were found on specimens of Leptocera nigra (319 
specimens), Opalimosina mirabilis (591 specimens) or Pullimosina moesta 
(256 specimens) caught in the same trap, although an Eviphis ? 
(Mesostigmata: Eviphididae) has been recorded on 0. mirabilis by 
Samsinak (1982).
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Table 5a Sphaeroceridae and their associated mites. .

Sp h aero cerid ae M ites M ite F a m ily

LIMOSININAE

C o p ro ica  a cu tan g u la  
C o p ro ica  h i r t i c u l a  
C o p ro ica  lu g u b r is  
C o p ro ica  vagans

E lach iso m a a te rrim a  
H a lid a y in a  s p in ip e n n is  
Kim osina plum osula

Lep to cera  coxata  
L ep to cera  n ig r a  
Lim o sin a  s i l v a t i c a  
M in ilim o s in a  f u n g ic o la  
M in ilim o s in a  p a rv u la  
O p acifro n s humida 
O p alim osin a m ir a b i l is  
P u llim o s in a  heteroneura  
S p e lo b ia  b ifr o n s  
S p e lo b ia  cam brica

S p e lo b ia  c lu n ip e s

S p e lo b ia  l u t e i l a b r i s  
S p e lo b ia  o ch rip e s  
S p e lo b ia  p arap u sio  
S p e lo b ia  p se u d o se ta ria  
S p e lo b ia  r u f i l a b r i s  
S p e lo b ia  talparum

T e r r il im o s in a  s c h m itz i

U n id e n tif ie d  
D en d ro la ela p s sp .
M yianoetus sim p le x  Mahunka 
D en d ro la ela p s sp .
U n id e n tif ie d
M yianoetus zdena Sam sinak  
D en d ro la ela p s sp .
P e d ic u la s te r  p f e ff e r ia n u s  Sam sinak  
P e d ic u la s te r  h is p a n ic u s  Sam sinak  
P e d ic u la s t e r  m oravicus Sam sinak  
P e d ic u la s t e r  m anicata (B e rle se )  
C r a s s ic h e le s  h o ls a t ic u s  (W illm ann)+ 
P e d ic u la s t e r  lim o sin a e  Sam sinak  
D e n d ro la e la p s sp .
U n id e n tif ie d  
E v ip h is  sp . ?
D en d ro la ela p s sp .
Bonomoia sphaerocerae V itzthum  
D en d ro la ela p s sp .
M yianoetus sp . +
Cornigam asus lu n a r is  (B e rle se )  
P e d ic u la s te r  sp .
Anoetus sp . ?
M yianoetus v ir g a t u s  Scheucher 
C ra 'ss ich e le s  h o ls a t ic u s  (W illmann) 
Gamosodes s p in ig e r  (T rag a rd h )+ 
C r a s s ic h e le s  h o ls a t ic u s  (W illm ann)+ 
P e d ic u la s t e r  m oravicus Sam sinak  
E v ip h is  sp . ?
D en d ro la ela p s sp .
M yianoetus ro h a ce k i Sam sinak 
Cornigam asus lu n a r is  ( B e r le s e )+ . 
Bonomoia sphaerocerae V itzthum  
Glyphanoetus p h y llo t r ic h u s  (B e rle se )  
P e d ic u la s te r  in com pletus Sam sinak

U n id e n t if ie d  1 
D ig a m a se llid a e  
Anoetidae  
D ig a m a se llid a e  
U n id e n t if ie d  1 
Anoetidae  
D ig a m a se llid a e  
Pyemotidae  
Pyemotidae 
Pyemotidae 
Pyemotidae 
E v ip h id id a e  
Pyemotidae 
D ig a m a se llid a e  
U n id e n tif ie d  
E v ip h id id a e  
D ig a m a se llid a e  
Anoetidae  
D i gama s e l l id a e  
Anoetidae  
P a r a s it id a e  
Pyemotidae  
Anoetidae  
Anoetidae  
E v ip h id id a e  
P a r a s it id a e  
E v ip h id id a e  
Pyemotidae 
E v ip h id id a e  
D ig a m a se llid a e  
Anoetidae  
P a r a s it id a e  
Anoetidae  
Anoetidae  
Pyemotidae

/ c o n t in u e d
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Table 5a /continued

T a b le  5 a  /c o n tin u e d  

COPROMIZINAE 

Copromyza b o r e a lis *  

Copromyza equina

Copromyza s i m i l i s  
Crumomyia annulus  
Crumomyia f im e t a r ia  
Crumomyia g la b r if r o n s *

Crumomyia immensa* 
Crumomyia n ig r a  
Crumomyia n it id a

Crumomyia n ip p o n ica *

Crumomyia p ilo s a *  
Crumomyia p ru in o sa

Crumomyia r o s e r i i  
Crumomyia subaptera*

U n id e n tif ie d  
U n id e n tif ie d  
L a s io s e iu s  sp
M yianoetus un d u latu s Hughes &  Jackso n  
Fuscuropoda s'p 
P a r a s itu s  sp .
U n id e n tif ie d  
U n id e n tif ie d  
U n id e n tif ie d  
P a r a s it u s  sp .
C r a s s ic h e le s  h o ls a t ic u s  (W illmann) 
C r a s s ic h e le s  h o ls a t ic u s  (W illm ann)'1' 
U n id e n tif ie d  
Anoetus sp.
M yianoetus un d u latu s Hughes & Jackso n  
C r a s s ic h e le s  h o ls a t ic u s  (W illmann) 
U n id e n tif ie d  
Anoetus sp .
U n id e n tif ie d
M yianoetus un d u latu s Hughes &  Jack so n  
Pygmephorus sp .
M yianoetus un d u latu s Hughes & Jack so n  
C r a s s ic h e le s  h o ls a t ic u s  (W illmann) 
M yianoetus un d ulatus Hughes &  Jackso n  
Anoetus sp .

Pyemotidae
Uropodidae
A scid ae
Anoetidae
Uropodidae
P a r a s it id a e
Uropodidae
L a e la p id a e
Uropodidae
P a r a s it id a e
E v ip h id id a e
E v ip h id id a e
L a e la p id a e
Anoetidae
Anoetidae
E v ip h id id a e
L a e la p id a e
Anoetidae
L a e la p id a e
Anoetidae
Pyemotidae
A noetidae
E v ip h id id a e
Anoetidae
Anoetidae

6

A

A

A

SPHAEROCERINAE 

Is c h io le p t a  p u s i l l a  

Sphaerocera c u rv ip e s

C r a s s ic h e le s  c o n c e n tric u s  (Oudemans) 
M acrocheles am ericana (B e rle se )  
Bonomoia sphaerocerae Vitzthum  
C r a s s ic h e le s  c o n c e n tric u s  (Oudemans)

E v ip h id id a e
M acro ch elidae
A noetidae
E v ip h id id a e

* F l y  not recorded i n  B r it a in + M ite recorded  i n  B r it a in

1 BM(NH) c o l le c t io n .  ^ R ich a rd s  (19 3 0 ) as P a r a s itu s  l u n a r i s . 3 R ich a rd s (19 3 0 ) as  
P e d ic u lo id e s  mesembrinae. A  R ich a rd s  (19 3 0 ) as A l l ip h is  h a l l e r i . 5 R ich a rd s  ( 1 9 3 0 ) . °  

Sm ith ( 1 9 5 5 ) .  1 Evans ( 19 8 0 ) . A l l  o th er re co rd s of L im o sin in a e  and S p h aero cerin ae  
p lu s  C r a s s ic h e le s  h o ls a t ic u s  on Crumomyia g la b r if r o n s  are from Sam sinak (19 8 2 ) and 
a l l  o th e r re co rd s o f Copromyzinae a re  from Norrbom & Kim (19 8 5 a  & 19 8 5 b ).
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Table 5b Mites associated with Sphaeroceridae.

M ites M ite stage

ASTIGMATA

ANOETIDAE

Anoetus sp .

Bonomoia sphaerocerae V itzth um

Glyphanoetus p h y llo t r ic h u s  (B e rle se )  
M yianoetus v ir g a tu s  Scheucher 
M yianoetus ro h a ce k i Sam sinak  
M yianoetus u n d u latu s Hughes & Jackso n

M yianoetus zdena Sam sinak  
M yianoetus sim plex Mahunka' 
M yianoetus sp .

Unknown
?Hypopus
Deutonymph
Deutonymph
Deutonymph
Hypopus
Hypopus
Unknown
Hypopus
Hypopus
Hypopus
Unknown
Deutonymph
Deutonymph
Deutonymph
Deutonymph
Hypopus
Hypopus
Hypopus

MESOSTIGMATA

ASCIDAE

L a s io s e iu s  sp . Deutonymph

DIGAMASELLIDAE

D end ro laelap s sp . Deutonymph
Deutonymph
Deutonymph
Deutonymph
Deutonymph
Hypopus
Deutonymph

Sphaeroceridae

S p e lo b ia  c lu n ip e s  
S p e lo b ia  cam brica  
Crumomyia immensa* 
Crumomyia n ip p o n ica*  
Crumomyia subaptera*  
S p e lo b ia  b ifr o n s  
S p e lo b ia  talparum  
Sphaerocera c u rv ip e s  
S p e lo b ia  talparum  
S p le o b ia  c lu n ip e s  
S p e lo b ia  r u f i l a b r i s  
Copromyza equina  
Crumomyia n ig r a  
Crumomyia p ilo s a *  
Crumomyia p ru in o sa  
Crumomyia subaptera*  
Elachisom a a te rrim a  
C o p ro ica  lu g u b r is  
S p e lo b ia  cam brica

Copromyza equina

Cop ro ica  h i r t i c u l a  
C o p ro ica  vagans 
H a lid a y in a  s p in ip e n n is  
M in ilim o sin a  p a rv u la  
P u llim o s in a  heteroneura  
S p e lo b ia  cam brica  
S p e lo b ia  p se u d o se ta ria

/ c o n t in u e d
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\

T a b le  5b /co n tin u e d

EVIPHIDIDAE

C r a s s ic h e le s  co n c e n tr ic u s  (Oudemans) H ale Is c h io le p t a  p u s i l l a
Deutonymph Sphaerocera c u rv ip e s

C r a s s ic h e le s  h o ls a t ic u s  (W illm ann)+ Deutonymph Lim o sina s i l v a t i c a
Deutonymph S p e lo b ia  c lu n ip e s  4 ,7
Deutonymph S p e lo b ia  l u t e i l a b r i s
Deutonymph Crumomyia f im e t a r ia  4
Deutonymph Crumomyia g la b r if r o n s *
Deutonymph Crumomyia n i t i d a  4
Deutonymph Crumomyia r o s e r i i  4

E v ip h is  sp . ? Deutonymph O palim osina m ir a b i l is
Deutonymph S p e lo b ia  p arap u sio

LAELAPIDAE

U n id e n tif ie d Deutonymph Copromyza equina
Deutonymph Crumomyia g la b r if r o n s *
Deutonymph Crumomyia n i t i d a
? Deutonymph Crumomyia n ip p o n ic a

MACROCHELIDAE

M acrocheles am ericana (B e rle se ) Female Is c h io le p t a  p u s i l l a

PARASITIDAE

Cornigam asus lu n a r is  ( B e r le s e ) + Deutonymph S p e lo b ia  c lu n ip e s  ^
Deutonymph S p e lo b ia  talparum

Gamosodes s p in ig e r  (T ra g a rd h )+ Deutonymph .S p e lo b ia  c lu n ip e s
P a r a s it u s  sp . Unknown Copromyza equina

Deutonymph Crumomyia annulus*

UROPODIDAE
Unknown S p e lo b ia  c lu n ip e s  3

Fuscuropoda sp. Unknown Copromyza equina
U n id e n t if ie d  sp . Unknown Copromyza equina

Unknown Copromyza s i m i l i s

/ c o n t in u e d
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T a b le  5b / continued

PROSTIGMATA

PYEMOTIDAE

P e d ic u la s t e r  h is p a n ic u s  Sam sinak Female Kim osina plum osula
Deutonymph Kim osina plum osula

P e d ic u la s t e r  in com pletus Sam sinak Female T e r r il im o s in a  s c h m itz i
Deutonymph T e r r il im o s in a  s c h m itz i

P e d ic u la s t e r  lim o sin a e  Sam sinak Female M in ilim o sin a  f u n g ic o la
Deutonymph M in ilim o sin a  f u n g ic o la

P e d ic u la s t e r  m anicatus (B e rle s e ) Female Leptocera n ig r a
P e d ic u la s t e r  m oravicus Sam sinak Female S p e lo b ia  o ch rip e s

Deutonymph S p e lo b ia  o ch rip e s
P e d ic u la s t e r  p f e ff e r ia n u s  Sam sinak Female Kim osina plum osula

Deutonymph Kim osina plum osula
Female Leptocera coxata

P e d ic u la s t e r  sp . Female S p e lo b ia  c lu n ip e s
Pygmephorus sp . Female Crumomyia p ru in o sa
U n id e n t if ie d  sp . Unknown Copromyza b o r e a lis *

* F l y  not recorded i n  B r it a in + M ite recorded i n  B r it a in

1 BM(NH c o lle c t io n .  ^ R ich a rd s  (19 30 ) as P a r a s itu s  l u n a r i s . 3 R ich a rd s (19 3 0 ) as  
P e d ic u lo id e s  mesembrinae. 4 R ich a rd s (19 30 ) as A l l ip h is  h a l l e r i . 5 R ich a rd s  
( 1 9 3 0 ) .  0 Sm ith ( 1 9 5 5 ) .  1 Evans (19 8 0 ) . A l l  o th er re co rd s of L im o sin in a e  and 
Sp h aero cerin ae p lu s  C r a s s ic h e le s  h o ls a t ic u s  on Crumomyia g la b r if r o n s  are  from  
Sam sinak (19 8 2) and a l l  o th er re co rd s o f Copromyzinae are from Norrbom & Kim 
(19 8 5 a  & 19 8 5 b ).
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7.2 Hymenopterous parasites

Hymenoptera of the families Pteromalidae, Eucoilidae, Braconidae and 
Diapriidae have been recorded as parasites or possible parasites of 
Sphaeroceridae (Tables 6a & 6b).

7.3 Dipterous predators

Diptera of the families Asilidae, Empididae, Scathophagidae and 
Muscidae have been recorded as predators or possible predators (Tables 
7a & 7b).

7.4. Bird predators

The Swift, Apus apus L., and the Green Woodpecker, Picus viridis 
virescens Brenh., have been recorded as predators (Parmenter, 195-4; 
Parmenter & Owen, 1954-5 back & Owen, 1955 and Elton, 1928). Rohacek 
(1982c) records Coproica species and Spelobia clunipes in the food of 
House Martin, Delichon urbica (L.), and Swallow, Hirundo rustica L., and 
notes that some large species of 1 Copromyza and Sphaerocera* are eaten 
by birds•

7.5 Fungi attacking adults

The fungus, Stigmatomyces crassicollis Thaxter (Ascomycetes, 
Laboulbeniales) has been recorded on Opacifrons humida in Italy (Rossi & 

Rossi, 1979), on ’Leptocera sp* in Poland (Majewski, 1974)> on Leptocera 
fontinalis in Algeria (Maire, 1920), and on 1 Leptocera (=Limosina) sp.1 
in Jamaica (Thaxter, 1917). Hammer (1941) noted an unidentified fungus 
killing Coproica lugubris.
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Table 6a Sphaeroceridae and their hymenopterous parasites

Sp h aero cerid ae P a r a s ite  P a r a s it e  f a m ily

LIMOSININAE

C o p ro ica  sp . ? vagans Phaenopria cam eroni K e if f e r D ia p r iid a e
Apterom yia c l a v iv e n t r is Ashmeadopria sp . D ia p r iid a e

Phaenopria sp . D ia p r iid a e
T r ic h o p r ia  sp . D ia p r iid a e
S p a la n g ia  sp . Pterom alidae

H e rn io s in a  b e q u a e rti Ashmeadopria sp . D ia p r iid a e
Phaenopria sp . D ia p r iid a e
Kleidotom a sp . E u c o ilid a e
S p a la n g ia  sp . P tero m alidae

M in ilim o s in a  sp . Kleidotom a sp . E u c o ilid a e

S p e lo b ia  c lu n ip e s /p a lm a ta
Phaenopria sp . D ia p r iid a e
S p a la n g ia  sp . Pterom alidae
Kleidotom a sp . E u c o ilid a e

S p e lo b ia  c lu n ip e s Kleidotom a ca le d o n ic a  Cameron E u c o ilid a e
Kleidotom a p s i lo id e s  Westwood E u c o ilid a e
Phaenopria sp . D ia p r iid a e

Th oracochaeta z o ste ra e Pterom alus f u c ic o la  Walker Pterom alidae

C0PR0MIZINAE

•Copromyza s p . 1 Opius sp . Braconidae
?Crumomyia n ig r a Phaenocarpa co n sp urcato r  

(H a lid a y )
B raconidae

SPHAEROCERINAE

Is c h io le p t a  s c a b r ic u la Kleidotom a sp . E u c o ilid a e
Sphaerocera c u rv ip e s Phaenopria sp . D ia p r iid a e

? =  Record based on a s s o c ia t io n  o n ly

1 Goddard ( 19 3 8 ) . 2 F is c h e r  ( 19 7 0 ) . 3 Q u in lan  ( 19 7 8 ) . 4 R ich a rd s (19 30 )  
A l l  o th er re co rd s a re  from O kely (1969)*

VjJ
 Vo
J
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Table 6b Hymenopterous parasites of Sphaeroceridae.

P a r a s it e  H ost Reference

CHALCIDOIDEA: PTEROMALIDAE

Pterom alus f u c ic o la  W alker Thoracochaeta zo ste ra e R ic h a r d s , 19 30

S p a la n g ia  sp . Apterom yia c la v iv e n t r is
:330
O k e ly , 1969

H e rn io s in a  b e q u a e rti O k e ly , 1969
M in ilim o sin a  sp . O k e ly , 1969
S p e lo b ia  c lu n ip e s /p a lm a ta O k e ly , 1969

CINIPO IDEA: EUCOILIDAE ■

Kleidotom a c a le d o n ic a  Cameron S p e lo b ia  c lu n ip e s Q u in la n , 19 78

Kleidotom a p s i lo id e s  Westwood S p e lo b ia  c lu n ip e s
:3 4
Q u in la n , 19 78

Kleidotom a sp . . S p e lo b ia  c lu n ip e s /p a lm a ta
:3 3
O k e ly , 1969

M in ilim o sin a  sp . O k e ly , 1969
H e rn io s in a  b e q u a e rti O k e ly , 1969
Is c h io le p t a  s c a b r ic u la O k e ly , 1969

ICHNEUMONOIDEA: BRACONIDAE

Opius sp . ’ Copromyza s p .' Goddard, 1938

?Phaenocarpa co n sp u rcato r Crumomyia n it id a
:25 8
F is c h e r ,  19 70

PROCTOTRUPOIDEA :DIA PR IID A E

(H a lid a y )
:4 10

Ashmeadopria sp . Apterom yia c la v iv e n t r is O k e ly , 1969
H e rn io s in a  b e q u a e rti O k e ly , 1969
S p e lo b ia  c lu n ip e s /p a lm a ta O k e ly , 1969

Phaenopria cam eroni K e if f e r Cop ro ica  sp . ? vagans Goddard, 19 38

Phaenopria sp . Is c h io le p t a  s c a b r ic u la
:258
O k e ly , 1969

H e rn io s in a  b e q u a e rti O k e ly , 1969
Sphaerocera c u rv ip e s O k e ly , 1969
M in ilim o sin a  sp . O k e ly , 1969
S p e lo b ia  c lu n ip e s /p a lm a ta O k e ly , 1969
Apterom yia c la v iv e n t r is O k e ly , 1969

T r ic h o p r ia  sp . Apterom yia c la v iv e n t r is O k e ly , 1969

? = Record based on a s s o c ia t io n  o n ly
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Table 7a Sphaeroceridae and their dipterous predators.

Sphaerocerid ae P re d ato r P re d a to r f a m ily

LIMOSININAE

H a lid a y in a  s p in ip e n n is Empis n ig r ip e s  F a b r ic iu s Em pididae 15
C o p ro ica  vagans Coenosia  t ig r in a  ( F a b r ic iu s ) M uscidae 2
?L e p to ce ra  humida C lin o c e r a  s t a g n a lis  (H a lid a y ) Em pididae 11
'Le p to ce ra  s p . ' Scathophaga s t e r c o r a r ia  (L in n aeu s) Scathophagidae
O p acifro n s humida Coenosia t ig r in a  ( F a b r ic iu s ) M uscidae t

S p e lo b ia  c lu n ip e s Rhamphomyia s u lc a t a  Meigen Em pididae . 13

?U n s p e c ifie d D ra p e tis  spp. Em pididae 11
?U n s p e c ifie d H ila r a  maura F a b r ic iu s Em pididae 12
?U n s p e c ifie d S t ilp o n  spp. Em pididae 11

C0PR0MIZINAE
Copromyza equina Rhamphomyia s u lc a t a  Meigen Em pididae 13

Empis t e s s e l la t a  F a b r ic iu s Em pididae 8
D io c t r ia  ru f ip e s  De Geer A s i l id a e 2,14
Ophyra leucostom a (Wiedemann) M uscidae 2
Scathophaga s t e r c o r a r ia  (L in n aeu s) Scath o p h ag id ae»4

Copromyza n i t i d a Scathophaga s t e r c o r a r ia  (L in n aeu s) Scathophagidae 6
.'Copromyza s p . ' Scathophaga s t e r c o r a r ia  (L in n aeu s) Scathophagidae 0
L o to p h ila  a tr a E p it r ip t u s  c in g u la tu s A s i l id a e 3

F a b r ic iu s
Empis opaca Meigen Em pididae 9

SPHAEROCERINAE

Sphaerocera c u rv ip e s Rhamphomyia s u lc a t a  Meigen Em pididae 13
'Sphaerocera s p . ' P h ilo n ic u s  a lb ic e p s  Meigen A s i l id a e 16,3

? = Record based on a s s o c ia t io n  o n ly .

1 C o t t e r e l l  ( 1 9 2 0 ) .  2 Hobby ( 1 9 3 1 a ) .  3 Hobby ( 1 9 3 1 b ) .  4- Hobby ( 1 9 3 1 c ) .  5 Hobby 
( 1 9 3 3 a ) .  6 Hobby ( 19 3 3 b ) . 7 Hobby ( 19 3 4 ) . 8 Hobby & Smith ( 1 9 6 1 ) .  9 Hobby &
Sm ith ( 1 9 6 2 ) .  10  Parm enter (194-1) 1 1  R ich ard s ( 1 9 3 0 ) . 12  Sm ith, ( 1 9 5 2 ) .  1 3 Sm ith  
(19 6 8 ) . U  W h it f ie ld  ( 1 9 2 5 ) .  15  BM(NH) 16  Seguy ( 1 9 2 7 ) .
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Table 7b Dipterous predators of Sphaeroceridae

P re d ato r Prey

ASILIDAE

E p it r ip t u s  c in g u la tu s  F a b r ic iu s  
D io c t r ia  r u f ip e s  De Geer

P h ilo n ic u s  a lb ic e p s  Meigen

MUSCIDAE

Coenosia  t ig r in a  ( F a b r ic iu s )

Ophyra leucostom a (Wiedemann) 

SCATHOPHAGIDAE 

Scathophaga s t e r c o r a r ia  L .

EMPIDIDAE

?C lin o c e r a  s t a g n a lis

Empis n ig r ip e s  F a b r ic iu s  
Empis opaca Meigen

Empis t e s s e l la t a  F a b r ic iu s

?D ra p e t is  spp.

H ila r a  maura F a b r ic iu s  
Rhamphomyia s u lc a t a  Meigen

? S t ilp o n  spp.

L o to p h ila  a tr a  
Copromyza equina

Copromyza equina  
'Sphaerocera s p . ’ 
'Sphaerocera s p . '

Cop ro ica  vagans 
O p acifro n s humida 
O p acifro n s humida 
Copromyza equina.

Copromyza equina

'Le p to ce ra  s p . '  
Copromyza n i t i d a

’ Copromyza s p . ’

Leptocera humida 

(H a lid a y )
H a lid a y in a  s p in ip e n n is  
L o to p h ila  a tr a

Copromyza equina

Sphaeroceridae

Sphaeroceridae  
Copromyza equina  
Sphaerocera c u rv ip e s  
S p e lo b ia  c lu n ip e s  
Sphaeroceridae

Reference

Hobby, 19 3 1b  :38  
W h it f ie ld ,  19 2 5 :  
606
Hobby, 19 3 1a  :20  
Seguy, 19 2 7 : 12 2  
Hobby, 19 3 1b  :

Hobby, 19 3 1a  : 1 5  
Hobby, 19 3 1a  : 1 5  
Hobby, 1934- :38  
Hobby, 19 3 1a  : 1 6

C o t t e r e l l ,  1920
:6A6
Hobby, 1 9 3 1c  :3 7  
Hobby, 19 3 3 a  :7 5  
Hobby, 1933b  
:10 8
Parm enter, 194-1 
: 15 5

R ic h a r d s , 1930  
:330

BM(NH)
Hobby Sc Sm ith,
1961 :20 7  
Hobby Sc Sm ith ,
1962 :8
R ic h a r d s , 19 30  
:3 3  0
Sm ith , 19 5 2  :38  
S m ith , 1968 :6 7

R ic h a r d s , 19 30  
:330

? = Record based on a s s o c ia t io n  o n ly
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8 IDENTIFICATION

8.1 Notes on the keys

A key is provided for the identification of adults of each
subfamily. This is followed by keys for the identification of the

foHouaed bvj
species of each subfamily rather than to the keys to the genera^ 
species of each subfamily. Where the characters in a particular couplet 
apply to all or most of the species in a genus, as is the case with all 
genera of Copromyzinae and Sphaerocerinae and many genera of 
Limosininae, this is indicated. The reason for this approach is purely 
practical, since it is difficult to recognise certain genera of 
Limosininae on external characters alone. In addition 15 of the 33 
genera recorded in Britain are each represented by a single species, so 
unnecessary repetition is avoided. It should be possible to identify 
specimens whether dry or preserved in alcohol using the keys, but 
dissection may be necessary for some groups. Rohacek (1983) provides a 
key to the European genera of Limosininae and Norrbom & Kim (1985a) 
provide a key to the Holarctic genera of Copromyzinae.

A resume of the known biology and distribution in Britain of each 
species is given in the body of the keys. Except for specimens whose 
data is in parentheses, I have examined all material refered to in the 
keys. Data in parentheses are taken from Richards (1930). Other sources 
are cited in text as they occur. The decaying organic matter from which 
species are known to have been collected .is not necessarily their larval 
food. Traps in which species have been caught are included as these give 
an indication of their mobility. The distribution of even the more 
common species is still not adequately known. The county records given 
follow the pre-1974- system and indicate only where a species has been 
caught. These probably reflect the collecting habits of entomologists as 
much as those of the flies. Where possible, in addition to giving the 
months of the year in which each sex has been caught in Britain, I have 
indicated the time of year of maximum abundance. The numbers of 
specimens examined, of each species, is given in square brackets.
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The keys are illustrated by 6 H  text figures which include 32 
scanning electron microscope (S.E.M.) photographs taken by the author 
using an International Scientific Instruments 60A with an environmental 
chamber. The 71 figures of immature stages and a further 50 figures of 
parts of adults have been redrawn from other sources and these are 
acknowledged in the legends. The remaining 4-61 figures were drawn by the 
author mainly with the aid of a camera lucida on a Zeiss compound 
microscope or a Wild stereomicroscope. A few were drawn from S.E.M. 
photographs.
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8.2 Key to the subfamilies.

1. Wing vein + ^ does not reach the wing margin; anal cell
absent, basal and discal cells fused (fig. 82). If short winged 
then individuals without a strong ventral seta on the hind tibia 
(cf. fig. 153). Females with three spermathecae.

Limosininae (p.83)
-. Wing vein <+ ^ reaches the wing margin; anal cell present,

basal and discal cells not fused (figs. 80-81). If short winged 
then individuals with a strong ventral seta on the hind tibia. 
Females with two spermathecae. 2

2. • Wing vein + ^ reaches or almost reaches the wing margin (fig.
80). Dorsal surface of thorax either with numerous short pointed 
setae (figs. 157-158, 165-166) or with numerous short expanded 
setae arising from raised bases giving a somewhat warty 
appearance (figs. 159—164- 9 167-172); scutellum either with
apical setae absent and basal setae reduced (figs. 173-174-) or 
with a distinct row of 8 - 16 expanded setae on raised bases, 
each looking somewhat tooth-like (figs. 175-180).

Sphaerocerinae (p.78) 
Wing vein + ^ does not reach the wing margin, seldom 
extending far beyond cubital-medial cross vein (fig. 81). Dorsal 
surface of thorax with numerous pointed setae, never expanded or 
arising from raised bases; scutellum with at least two pairs of 
long marginal setae (figs. 123-129). Copromyzinae (p.71)
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8.3 Key to the genera and species of Copromyzinae •

1. Postocular setae in a single regular row (figs. 91-98). 2
Postocular setae in at least two, usually irregular rows (figs.
99-122). 11

2. Hind tibial ventral apical spur absent (fig. 153)•
Scutellum with 4.-5 pairs of short stout marginal setae (fig. 

127). Female abdominal sternite V sclerotised at most in 
posterior third only. Lotophila atra (Meigen)

On dung including that of horse, sheep, cow, badger, 
fox, dog, rabbit and man; on carrion; in mouse runs and 
rabbit holes; in grass tufts (and decaying fruit); also 
caught in pitfall traps, Malaise traps and light traps. 
Kent, Sussex, Surrey, London, Middx, Essex, Herts, 
Bucks, Berks, Oxon, (Is. of Scilly), Cornwall, (Devon), 
Lundy, Somerset, Dorset, Hants, Wilts, Glos, Suffolk, 
Norfolk, Cambs, Northants, (Notts), Cheshire, Hereford, 
Flint, Glams, Brecon, Merioneth, Yorks, Lancs, Durham, 
Westmorland, (Cumberland), Dumfries, Ayr, Bute, Renfrew, 
Dunbarton, Angus, (Clackmannan), ; Stirling, Perth, 
Aberdeen, Banff, (Moray,. Nairn), Argyll, Inverness, 
Skye, Rhum, St. Kilda, Ross & Cromarty, Lewis,
Sutherland, Fair Is. Shetland Is.,- Co. Mayo, Co. Clare, 
Clear Is. FM i-xii. Commonest from March to August.

[24.8F,298M]
Hind tibial ventral apical spur present (cf. figs. 152,
154--156) 3

3. Scutellum with numerous short fine setae in addition to the two
pairs of long marginal setae (fig. 128). (Copromyza). 4-

-. Scutellum with at most only a few short fine setae in addition
to the two pairs of long marginal setae (fig. 129). 
(Borborillus). 6

4-. Third section of medial vein M usually distinctly longer than
the fourth section (fig. 132). Abdominal syntergite I + II with 
a distinct median Y-shaped marking arising from the anterior 
margin (fig. 136).
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Anepisternum dusted on posterodorsal angle only, shining 
area covering most of the pleurite (fig. 139). Hind femora of 
mature specimens usually black. ■ Copromyza stercoraria (Meigen) 

In mouse runs, amongst rough grass, (in woods and 
fields), and rushes; on dung, (sometimes found on 
carrion i.e dead fox and on manure); also caught 
occasionally on windows and in pitfall traps and light 
traps. Kent, (Sussex), Surrey, Essex, Herts, Bucks, 
Berks, Oxon, Cornwall, Devon, Somerset, Hants, Glos, 
Worcs, Brecon, Yorks, (Lancs), Notts, Cumberland, 
Durham, Westmorland, Argyll, Stirling, (Nairn),* 
Inverness, Sutherland. F ii-ix,xii. M (i),ii-ix,(x), 
xi-xii. [51F,4/7M].

Third section of medial vein M about equal in length to the 
fourth section. Abdominal syntergite I + II without a median Y- 
shaped marking. 5

5. Anepisternum dusted on dorsal and posterior margins only,
shining area covering more than half of the pleurite (fig. 14-1). 
Hind femora of mature specimens usually pale yellow brown with a 
dark black brown subapical band. Female abdominal sternites 
broader than long (fig. 138). Male abdominal sternites III - V 
with numerous setae, except medially; sternite II densely setose 
but with a narrow median V shaped glabrous area extending from 
the mid sternite to the posterior margin; sternites IV and V 
with a median glabrous, less heavily sclerotised area (fig. 
135); the lateral margins of sternite V frequently roll slightly 
and project posteriorly in specimens preserved in alcohol.

Copromyza equina Fallen 
On dung of horse, sheep, cow, rabbit (and dog); on 
carrion and compost heaps; also caught in cow sheds, in 
houses, on windows, in pitfall traps and light traps* 
Kent, Sussex, (Middx), London, Essex, Herts, Bucks, 
Berks, Oxon, (Hants), Is. of Scilly, Cornwall, (Devon), 
Lundy, Somerset, Dorset, Hants, Wilts, Glos, Suffolk,

. Norfolk, (Notts, Cheshire), Hereford, Brecon, 
(Merioneth), Perth, Aberdeen, (Moray), Inverness, Ross &
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Cromarty, Lewis, Caithness, Co, Cork, Co. Cavan. Co. 
Wicklow. F i-viii, (ix),x-xii. M i-xii. Most abundant in 
early summer. [64-3F,4-71M]

Anepisternum dusted for more than half its area (fig. 14-0). Hind 
femora of mature specimens usually black. Female abdominal 
sternites longer then broad (fig. 137). Male abdominal sternites 
III and IV more heavily sclerotised laterally; sternite III also 
with a median more heavily sclerotised area (fig. 134-); apex of 
abdomen more or less rounded, i.e. the lateral margins o f ' 
sternite V are not rolled and do not project posteriorly in 
specimens preserved in alcohol. Copromyza similis (Collin)

Collin (1930) proposed the name similis for material 
misidentified as pallipes Stenhammar by Duda and 
recorded the species mainly from Cambs throughout the 
winter months. Found on dung of horse, sheep, cow, 
rabbit and man; in rabbit burrows and badger setts; in 
mouse runs in woods; also caught on windows, in pitfall 
traps and in light traps. Kent, (Sussex), Surrey, 
London, Middx, Essex, Herts, Bucks, Berks, Oxon, Is. of 
Scilly, Jersey, Cornwall, Devon, Lundy, Somerset, 
Dorset, Hants, Wilts, Glos, (Suffolk), Norfolk,. (Cambs, 
Notts, Cheshire), Salop, Hereford, Brecon, Monmouth, 
(Denbigh), Glams, Yorks, Lancs, Durham, Westmorland, 
Ayr, Stirling, Aberdeen, Inverness, Argyll, Co. Clare, 
Co. Wicklow. FM i-xii. Most abundant from December to 
April. [3358F,2471M]

6. Third section of medial vein M distinctly longer than the fourth
section (fig. 133). Borborillus vitripennis (Meigen)

Found on horse dung, (carrion and cut sedges, usually 
not in woods); also caught in Malaise traps and light 
traps. Haliday (1836) described Borborus longipennis (= 
vitripennis (Meigen)) from material collected on the sea 
coast of Ireland and various parts of England. (Kent, 
Sussex), London, Middx, Essex, Herts, Berks, (Bucks, 
.Oxon), Is. of Scilly, (Cornwall, Somerset), Hants, 
Norfolk, Cambs, (Notts), Warwick, Hereford, Brecon,
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Westmorland, Co. Wicklow. F ii,(iii),iv,(v),vi-xii. M
(i),ii-iv,vi-x,(xi),xii. [55F,34M].

-. Third section of medial vein M • about equal in length to the
fourth section. 7'

7. ' Acrostichal setae in four rows; two well developed setae on the
postpronotal lobe. Borborillus uncinata (Duda)

Found on horse dung, (under heather, under moss in 
woods, in mouse runs in fields, in an ants’ nest, 
amongst grass tufts and at .light and in light traps. ■ 
Kent, Surrey, Middx, Essex, (Berks), Herts, Oxon, Lundy, 
(Dorset), Hants, Norfolk, (Notts, Cheshire), Hereford, 
Midlothian, Aberdeen. F (i),iv,)v),vi-ix,(x),xi.
M iii-iv,(v),vi-ix,(x). [27F,23M]

Acrostichal setae in two rows; only one well developed seta on 
the postpronotal lobe. 8

8. Thorax with three pairs of dorsocentral setae. 9
Thorax with only one pair of dorsocentral setae. 10

9. Frons dusted, without smooth shining patches either side and in 
front of the ocellar triangle (fig. 118).

Borborillus costalis (Zetterstedt) 
Found on the dung of horse (and cow) and at light. Kent, 
Middx, Essex, Herts, (Berks), Oxon, (Devon, Dorset), 
Hants, Suffolk, Norfolk, Cambs, Hereford, (Glamorgan,
Ireland). F (iv-v),vi-ix. M (iv-v),vi-ix,(xi). [37F,31M] 

Frons with smooth shining patches either side and in front of 
the ocellar triangle (fig. 122). Borborillus nitidifrons (Duda) 

No habitat data is available for the British material 
examined, some of which was caught in aerial traps, 
Malaise traps and light traps. (Essex), Herts, (Dorset),

. Suffolk, (Norfolk), Cambs, Lines. F (iv-vii),viii,(ix), 
x-xii. M (iv),v-vi,(vii),viii,(ix),x-xi,(xii). [9F,5M]

10. Anepisternum entirely dusted. Borborillus sordida (Zetterstedt)
Found on the dung of 'horse (and cow). Kent, Middx, 
Essex, Is. of Scilly, (Cornwall, Devon, Dorset, Hants),

. Suffolk, (Norfolk), Hereford, (Glamorgan). F v-ix. M 
v-vii,viii,(ix). [22F,16M]
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Anepisternum almost entirely shining.
Borborillus hispanica (Duda) 

In Britain known only from a series of six females and 
six males collected at Palling, Norfolk on August 8th, 
1906, by J.E.Collin (Richards, 1930). All but five of 
these specimens are in the Hope Department of 
Entomology, Oxford. [1F,6M].

11. Two pairs of well developed setae present on postpronotal lobe. 
Male without a small hook-like anteroventral spur on the apex of • 
the fore first tarsomere.

Alloborborus pallifrons (Fallen) 
Found on horse dung and on a grass heap; (under moss, 
usually in woods). Haliday (1838) described Borborus 
flavipennis (= pallifrons Fallen)) from material 
collected near London. Kent, Essex, Herts, (Berks), 
Oxon, Hants, Suffolk, Cambs, Hereford. F i-ii,(iii), 
iv-vi, ix,xi. M ii,(iii),iv-vi,(viii),ix,ix. [24F,15M]

-.. Only one pair of well developed setae present on the 
postpronotal lobe. Male with a small hook-like anteroventral 
spur on the apex of the fore first tarsomere. (Crumomyia). 12

12. Wings greatly reduced.
Hind tibiae without an anteroventral seta about the middle.

Crumomyia pedestris (Meigen) 
In grass and litter, sedge tussock, (under cut sedges), 
on bat dung and in small mammal nests, also caught in 
pitfall traps. Sussex, (Surrey), Berks, Oxon, Hants, 
Dorset, Wilts, Suffolk, Norfolk, Cambs, Co. Down. Also 
occurs at Askham Bog and Blacktoft Sands, Yorks in reed 
(Phragmites) beds and in Notts (pers comm. M. Ackland). 
Papp (1976) records two macropterous males of this 
species from S. Hungary. F iii,xi,(xii). 
M(i),ii-v,(x),xi. .[13F,10M]

Wings fully developed. ’ 13
13. Hind tibia without an anteroventral seta about the middle. 14

Hind tibia with an anteroventral seta about the middle. 16
14. Anepisternum part shining; katepisternum with two or three close
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set, very long, setae (fig. 14-2). Male with a large tubercle at 
the base of the hind femora (fig. 152). Very large species.

Crumomyia nitida (Meigen)
In woods, running over leaves; on cow and bird dung; on- 
carrion and compost; also caught in light traps and 
pitfall traps. Kent, Sussex, Surrey, London, Middx, 
Essex, Herts, Berks, Oxon, (Cornwall), Devon, Somerset, 
Dorset, Hants, Wilts, Glos, Suffolk, Cambs, (Notts), 
Cheshire, Salop, Worcs, Hereford, Brecon, Monmouth, • 
Glams, Yorks, Lancs, Durham, Westmorland, Renfrew, 
Angus, Aberdeen, Banff, (Moray, Nairn), Inverness, Eigg,’ 
Ross & Cromarty, Lewis, Sutherland, Shetland Is. . F
i-xii. M i-vii,(viii),ix-xii. Commonest in May - June 
and September - November. [126F,98M]

-. Anepisternum mostly shining; katepisternum without close set
setae (figs. 14-3-14-4-)- Male without a tubercle at base of hind 
femora. 15

15.’ Tibiae yellow brown. Anepimeron dusted (fig. 14-3). Male hind
first tarsomere without a small ventral hook near apex.

Crumomyia roserii (Rondani). 
In small mammal runs and rabbit burrows; (on mouse 
dung); on fungi (in woods). Kent, Sussex, Surrey, 
London, Essex, Herts, Bucks, Berks, Oxon, Somerset, 
Hants, (Suffolk), Norfolk, (Cambs, Notts), Cheshire,
Salop, Hereford, Lancs, Westmorland, Renfrew, Dunbarton, 
Banff, (Moray), Argyll, (Sutherland).F i-ii,iv,(v,vii), 
viii-xi, (xii). M i-v,vii-xii. [36F,4-3M]

-. Tibiae mostly black. Anepimeron mostly shining (fig 14-4-) - Male
hind first tarsomere with a small ventral hook near apex (fig.
14-8 ) -

Crumomyia fimetaria (Meigen). 
In mouse traps and on dead mice; in rabbit burrows and 
badger setts, on badger'dung and dead badger; on dung of 
horse, fox and birds; in woods (on carrion) and decaying 

. fungi; also recorded running over dead leaves in woods 
and swarming over dead winkles. Kent, Essex, Surrey,
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Middx, Herts, Berks, Bucks, Oxon, (Devon), Somerset, 
Hants, Wilts, Suffolk, Norfolk, Notts, Cheshire, 
Hereford, Brecon, (Monmouth), Merioneth, (Is. of Man), 
Banff, (Inverness), Co. Tipperary. F ii-vi,viii-xi. M 
i-v,(vi),viii-xii. [51F,50M]

16. Acrostichal setae in six or more rows; one pair of dorsocentral
setae present. Anepisternum dusted; katepisternum with numerous 
fine setae (fig. 145). Crumomyia nigra (Meigen)

Found on the dung of cow (and horse, especially in the . 
form of manure; and also on dead leaves); also caught in 
pitfall trap; occurs up to considerable altitudes and' 
sometimes forms swarms. I have examined 114 females and. 
139 males caught by R.F.Chapman which formed part of a 
narrow swarm about a mile long above a footpath in Spain 
at Los Cuevas de Mosquitos, Pena de Francia, Salamanca. 
Surrey, Oxon, Somerset, Glos, Hants, (Notts), Cheshire, 
Salop, Hereford, Brecon, Merioneth, Westmorland, Lancs, 
(Cumberland, Aberdeen, Inverness, Ireland). F iii-vi, 
viii, (ix,xi),xii. M iii-vi,viii-ix,(xi),xii. [26F,33M] 

Acrostichal setae in four rows or less; three pairs of dorso 
central setae present. Anepisternum part shining; katepisternum 
with few fine setae (fig. 146-147). 17

17. Tibiae dark brown to black, only slightly paler than the femora.
Crumomyia notabilis (Collin) 

Described from a unique male collected at Bradley Park 
Wood, Suffolk on fungi, this species has been found in 
mouse nests and caught in traps (chiefly in woods); also 
caught on a window, in pitfall traps and down a copper 
mine. Surrey, Essex, Herts, Berks, Bucks, Oxon,- 
Cheshire, Hereford, Durham, (Lancs, Moray, Angus). F 
i,iv,vi,(vii),ix,xii. M i,(v-vi),viii-x,(xi). [5F,3M]

Tibiae yellow / brown, distinctly paler than the femora
Crumomyia pruinosa (Richards) 

Described and known in Britain only from St. Hilda, 
Scotland, in August. Also recorded from Czechoslovakia, 
Alaska and Canada (Norrbom & Kim, 1985) [2F,1M,1?].
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8 .4. Key to the genera and species of Sphaerocerinae.

1. Dorsal surface of thorax with rows of short pointed setae,
arising from tubercles (figs. 157-158, 165-166); scutellum
covered with short pointed setae arising from tubercles, 
posterior margin of scutellum without a distinct row of expanded 
setae arising from large tubercles (figs. 173-174-). 
(Sphaerocera)• 2
Dorsal surface of thorax with numerous short expanded setae 
arising from tubercles, giving the thorax a somewhat *warty1 
appearance (figs. 159-164-, 167-172); scutellum covered with
short expanded setae arising from tubercles, posterior margin of 
scutellum with a distinct row of 8 - 16 expanded setae arising 
from large tubercles, each looking somewhat tooth like. Figs. 
175- 180). 3

2. . Apex of fore first tarsomere and the whole of the second fore
tarsomere white; hind first tarsomere without hook like setae 
ventrally. Sphaerocera monilis Haliday

Described from material collected in the New Forest, 
Hants and near London. Found on refuse heaps, cut grass, 
fungus on beech, cow dung, manure, dead rabbit and gull; 
also caught in Malaise traps (and on outhouse windows). 
Kent, (Sussex, London), Middx, Essex, Herts, Berks, 
(Oxon), Cornwall, Somerset, Dorset, (Hants), Glos, 
Suffolk, Norfolk, Cambs, Hereford, (Dumfries), 
Dunbarton, Argyll, Ross & Cromarty. F (ii),iii-iv, 
vi,(vii),viii,x,(xi). M ii-iv,vi,(vii),x,(xi). [31F,4-8M]

-. Fore tarsus brown to black; hind first tarsomere with ventral
hook like setae (fig. 191). Sphaerocera curvipes Latreille

On carrion including dead donkey, sheep, rabbit, fox, 
tortoise and magpie; on dung of horse, sheep and badger; 
on compost, old cabbage stalks, cut grass, (fermented 
oak sap), and in a heron’s nest; also caught in stables, 
cow sheds, tomato houses, on windows, in pitfall traps,

• in Malaise traps and at light. Kent, Surrey, London, 
Middx, Essex, Herts, Berks, (Bucks), Oxon, Is. of



British Sphaeroceridae - 79 - Brian Pitkin

Scilly, Cornwall, Devon, Lundy, Somerset, (Dorset), 
Hants, Wilts, Glos, Suffolk, Norfolk, (Notts, Cheshire), 
Cambs, Hereford, Brecon, (Flint, Glamorgan), Durham, 
Westmorland, Dumfries, Ayr, Edinburgh, Dunbarton, Perth, 
Aberdeen, Argyll, Inverness, Ross & Cromarty,
Sutherland, Shetland. F (ii),iii-xii. Male ii,(iii), 
iv-xii. [ 101F , 84-M]

3. Medial vein M distinctly curved forwards at its apex (fig. 190). 
Scutellum with 14 - 16 pale, expanded marginal setae arising 
from large tubercles (fig. 16).

Dorsal setae on thorax uniformly distributed, no 
longitudinal bare areas present.

Lotobia pallidiventris (Meigen) 
Collin (1902) described three males and two females 
collected at Chippenham Fen, Cambs and Newmarket, 
Suffolk as Sphaerocera eximia (= L. pallidiventris 
(Meigen)). Found on horse dung. (Kent, Berks), Essex, 
Suffolk, Cambs. F (v),vi-vii. M (i-ii),v-vi, 
(vii,ix,xii). [1F,2M]

Medial vein M slightly curved backwards at its apex (cf. fig. 
80). Scutellum with 8 - 9  dark, expanded marginal setae arising 
from large tubercles (figs. 176-180). (Ischiolepta). . 4

4. Eyes greatly reduced (fig. 184); dorsal setae on thorax fairly 
uniformly distributed, no longitudinal bare areas present (fig. 
168); small species with wings short and rounded, costal setae 
spine like.

Ischiolepta scabricula (Haliday) 
Described from material collected near London, this 
species has been found on compost; also caught in 
Malaise traps. (London), Berks, (Suffolk, Norfolk), 
Cambs. F (iv),viii,(?ix). M vi,viii,(?ix). C5F,5M]

Eyes not greatly reduced (figs. 185-188); dorsal setae on thorax 
not. uniformly distributed, longitudinal bare areas present 
(figs. 169-172); wings long and narrow, costal setae hair like.

5
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5. Presutural area of thorax with two rows of short expanded setae 
medially (fig. 169).

Male cerci and surstyli (fig. 192).
Ischiolepta paracrenata (Duda) 

According to Papp (1985) and Rohacek & Papp (1984-) 
paracrenata is a synonym of denticulata. However one of 
the specimens examined, from Barton Mills, Suffolk, 
refered to by Richards (1930) as coronata Zetterstedt, 
represents a distinct species from denticulata.and 
agrees with the original description of paracrenata 
(Duda, 1920). Known in Britain only from Barton Mills, 
Suffolk; Woodwalton and Chippenham Fen, Cambs; Temple, 
Berks; Black Park, Bucks; and Leckford, Hants; from 
nests of water vole, moorhen, reed bunting, coot and 
great crested grebe; between March and June. [1F,4M] 

Presutural area of thorax with four rows of short expanded setae 
medially (figs. 170-172). 6

6. Frons produced into a narrow trapezoidal projection only about 
half as wide at base as distance between eyes (fig. 186).

Ischiolepta crenata (Meigen) 
Known in Britain only from.Ampton, West Suffolk, April 
1912; Black Park, Bucks, in the nest of a vole in a 
tuft of Juncus, May, 1933; and Leckford, Hants, on a 
river bank in June, 1971. The Suffolk specimen was 
refered to by Richards (1930) as coronata Zetterstedt.

[1F]
Frons produced into a broad trapezoidal projection about as wide 
at base as distance between eyes (figs. 187-8). 7

7. Thorax with few microtrichia between the short expanded setae, 
giving the thorax a shiny appearance (fig. 171). All femora and 
tibiae yellow, distinctly paler than the body in mature 
specimens. Male hind femora with a small basal ventral tubercle.

Surstylus with a knob like projection on inner side near 
apex (fig. 193).

Ischiolepta denticulata (Meigen)
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On carrion, including dead rabbit, mouse, pheasant and 
frog; on horse and cow dung; on cut grass, spruce 
refuse, and in a mouse’s old nest. (Sussex), Surrey, 
Middx, Essex, Herts, Oxon, (Is. of Scilly),Berks, Lundy,. 
(Suffolk), Cambs, (Derby, Cheshire), Hereford, Brecon, 
Merioneth, (Lancs), Westmorland, Dunbarton, (Angus), 
Aberdeen, Argyll. F ii,(iii),iv-v,(vi),vii,(viii,x),xi. 
M ii-iv, (v),vi-viii,(ix),x,(xii). [21F,18M]

Thorax with numerous microtrichia between the expanded setae, 
giving the thorax a dull appearance (fig. 172). Femora and 
tibiae brown to yellow-brown, sometimes slightly paler than the 
body in mature specimens. Male hind femora without a small 
tubercle.

Surstylus without a knob like projection on inner side 
(figs. 194-195). 8

8. Abdominal sternite III usually more or less trapezoidal, at
least anterior angles very rounded; abdominal sternite II 
slightly broader than long, but not broader than sternite III. 
Polymorphic, male hind femora either swollen or not and either 
pale or dark. Males with swollen hind femora have the major 
setae on the posterior margin of the pre-abdominal sternites 
blunt or slightly swollen apically as in females, whereas males 
with normal hind femora have these setae pointed. Male with long 
and confluent cerci (fig.195). Females difficult to distinguish 
from the next species, the records cited here are all based on 
dissected males and females associated with dissected males. The 
species is more common than these records suggest.

Ischiolepta pusilla (Fallen) 
Most frequently caught on grass cuttings but known from 
horse dung and manure, sand martin’s nest, decaying wasp 
in trap, bred from a heron's nest; also caught on a 
window, and in Malaise and pitfall traps. Kent,
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Sussex, Surrey, London, Middx, Herts, Bucks, Oxon, Is. 
of Scilly, Cornwall, Devon, Somerset, Dorset, Hants,. 
Wilts, Glos, Suffolk, Cambs, Hereford, Caernarvon, 
Yorks, Durham, Westmorland', Edinburgh. F ii-xii.M
ii-iv,vi-ix, xi-xii. [131F,103M]

Abdominal sternite III usually more or less parallel sided; 
abdominal sternite II distinctly broader than sternite III. 
Polymorphic, males with or without swollen hind femora, both 
forms with the posterior marginal setae on the pre-abdominal 
sternites blunt or slightly swollen apically. Male cerci short 
and separate (fig. 194)• Females difficult to distinguish from 
the previous species. The records cited here are based on 
dissected males, the species is probably more common and widely 
spread than these records suggest

Ischiolepta vaporariorum (Haliday) 
This species was described from material caught on 
deliquescent cucumbers at Holywood, Co. Down and 
recorded from material collected near London. I have 
only examined four males, collected by A. Piffard at 
Feldon, Herts, in November, 1896. [4M]
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8.5 Key to the species of Limosininae.

1. Scutellum with discal setae in addition to marginal setae (figs.
207-209). 2
Scutellum without discal setae (figs. 196-206, 210). 10

2. Scutellum either with two pairs of discal setae (fig. 209) or
with two pairs of long setae and several short discal setae 
(figs. 207). 3
Scutellum with numerous discal setae of approximately equal
length (figs. 207). (Coproica). 4-

3. Scutellum with two pairs of short discal setae and two pairs of 
long and two pairs of short marginal setae (fig. 209). Vein R^+,- 
strongly curved forwards onto the costa, distinctly overpassed by 
the costa; second costal section shorter than the third costal 
section (fig. 224.). Female spermathecae fig. 354-. Male surstyli 
fig. 4-98, aedeagal complex fig. 580.

Philocoprella quadrispina (Laurence). 
Known only from two females and two males collected on cow 
dung in pastures at Rothamsted Experimental Station, Herts, 
and one male caught in a trap baited with cow dung at 
Silwood Park, Berks. F v-vi. M vii. [1F,2M]

Scutellum with two pairs of long and several short discal setae 
and two pairs of marginal setae (fig. 208). Vein R^+ -̂ only 
slightly curved forwards, not or only slightly overpassed by the 
costa; second costal section longer than the third costal section 
(fig. 223). Female spermathecae fig. 324-. Male surstyli figs. 
4-63—4-74-f aedeagal complex fig. 560.

Leptocera (Rachispoda) fuscipennis (Haliday) 
Described from material collected at Holywood, Co. Down, on 
’marine rejectamenta', this is a coastal species, occurring 
on mud and amongst debris above high water and in salt 
marshes. Kent, Sussex, Essex, Cornwall, Dorset, Hants, 
Suffolk, Norfolk, Cheshire,* Flint, Anglesey, Lancs, Lanark, 
Dumfries, St. Kilda, Ireland. F ii,(iv),v-ix,xi-xii. M i 
i,iv-ix. [4.7F,4-1M]
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4- Second costal section distinctly longer than the third costal 
section (figs. cf. fig. 217). 5

-. Second costal section equal to or shorter than the third costal 
section (figs, cf fig. 216). 7

5. ' Katepisternum with three long setae. Thorax red brown with a
darker median dorsal band, more obvious in specimens preserved in 
alcohol. Female spermathecae fig. 309- Male surstyli fig. 444, 
aedeagal complex fig. 537. Coproica ferruginata (Stenhammar)

A common species found on the dung of pig, sheep, horse and - 
chicken; on manure and cut grass; also caught in traps 
baited with cow and horse dung, Malaise traps and light 
traps. Kent, Sussex, Surrey, London, Middx, Essex, Herts, 
Berks, (Oxon), Cornwall, Hants, Wilts, Glos, Suffolk, 
Norfolk, Cambs, Hereford, (Notts, Cheshire, Lancs), 
Westmorland, Sutherland, (Nairn). FM i-x. [185F,210M]

-. Katepisternum with only two setae. Thorax uniformly dark brown.
6

6. ' Katepisternal setae very short. Female spermathecae fig. 308.
Male with proximal section of medial vein M and medial-cubital 
cross vein extending posteriorly and forming an acute angle (fig. 
217); male sternite V fig. 396, surstyli fig. 443, aedeagal 
complex fig. 535.

Coproica acutangula (Zetterstedt)
A coprophagous species found on the dung of sheep, cow, pig, 
horse, (dog), and man; also caught in traps baited with cow 
and horse dung and in Malaise traps. Kent, London, Middx, 
Essex, Herts, Berks, (Oxon), Dorset, Suffolk, Norfolk, 
Cambs, Hereford, (Notts), Glamorgan, Anglesey, (Derby, 
Cheshire), Lancs, Co. Clare. F (ii),iv,vi-ix,(xi). M'
iii-iv,vi-x,(xi). [29F,49M]

-. Katepisternal setae long and widely spaced. Female spermathecae 
fig. 314* Male without medial vein M and medial-cubital cross 
vein modified; male sternite V* fig. 395, surstyli fig. 448, 
sedeagal complex fig. 536. Coproica vagans (Haliday)

Described from material collected at Holywood, Co. Down on 
seaweed, this is a common species found on the dung of pig,
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horse, chicken and rabbit; on manure, refuse, and compost 
heaps and cut grass; also caught on dead fox and vermin 
gibbets, in Malaise traps, pitfall traps, light traps and on 
windows. Kent, (Sussex), London,'Essex, Herts, Hants, Bucks, 
Berks, Oxon, Cornwall, Wilts, Lundy, Suffolk, Norfolk, 
Cambs, Hunts, Hereford, N. Wales, Westmorland. F ii-ix. M 
iii-ix,xi. [296F,254M]

7. Mid tibia with three pairs of long dorsal setae (fig. 24.1). 
Female spermathecae fig. 311. Male sternite V fig. 393, surstyli' 
fig. 44-6, aedeagal complex fig. 532.

Coproica hirtula (Rondani) 
Found on pig dung; in chicken run; straw litter on duck 
farm; in ’millions' in poultry houses; in rat cages and 
rabbit hutch; on cut grass; also caught in Malaise traps and 
on windows. (Kent), Surrey, London, Middx,. Essex, Bucks, 
Berks, Oxon, Glos, Suffolk, Cambs, Cheshire, (Hereford), 
Denbigh, Lancs. F ii-x. M iv-x. [139F,84M]

Mid tibia without a median postero dorsal seta (fig. 24-1). 8
8. Mid first tarsomere with six strong ventral setae arranged in 

pairs (fig. 244-)• Female spermathecae with exceptionally long 
ducts (fig.310). Male sternite V fig. , surstylus fig. 445, 
sedeagal complex figs. 538.

Coproica hirticula Collin 
Described from material collected at Kirtling, Cambs around 
a compost heap in May - July and October, 1951, this species 
has been found on the dung of pig, cow and rabbit; on 
compost and grass cuttings; also caught in Malaise traps, 
bait traps and on windows. Essex, Berks, Wilts, Suffolk, 
Cambs. F iv-x,xii. M iv-x. [42F,43M]

Mid first tarsomere with seven or eight strong ventral setae, not 
all of which are arranged in pairs (figs. 243, 245). Female 
spermathecae without exceptionally long ducts (figs. 312-313).

9
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9. Mid first tarsomere with the sub basal strong anteroventral seta 
distinctly longer than the adjacent strong ventral setae (fig. 
24-5). Female spermathecae fig. 312. Male sternite V fig. 397, 
surstyli fig. 4-4-7, aedeagal complex fig. 539.

Coproica lugubris (Haliday)
A coprophagous species described from Ireland in the same 
situations as Limosina crassimana (= Spelobia clunipes 
Meigen), this species has been found on the dung of horse, 
sheep, cow, rabbit (and pig); also caught in traps baited- 
with horse and cow dung, Malaise traps and (rarely on 
windows). Kent, Surrey, (Sussex, London), Middx, Essex, 
Oxon, Is. of Wight, Berks, (Herts), Hants, (Somerset), 
Dorset, Lundy, Suffolk, (Staffs, Hereford), Westmorland, 
(Inverness), Aberdeen. F i-iv,(v-vi), vii-x,(xii). M 
(ii-iii),iv-x,(xi). [38F,21M]

Mid first tarsomere without a distinctly longer anteroventral 
seta (fig. 24-3). Female spermathecae fig. 313* Male sternite V 
fig. 398, surstyli fig. 44-8, aedeagal complex fig. 533.

Coproica pusio (Zetterstedt) 
Found on the dung of horse and pig; on rotting grass 
cuttings and under remains of old lucerne stacks; also 
caught in Malaise traps. Records of pusio (Zetterstedt) 
(= pseudolugubris Duda) published by Richards (1930), other 
than those listed here, require confirmation as they may 
represent hirticula Collin. Essex, Herts, Bucks, Oxon, 
Suffolk, Cambs, Hereford. F ii-vi,viii,x. M i-iv,vi,viii-ix.

[28F,17M]
10. Scutellum with more than two pairs of marginal setae - usually 

with two pairs of long marginal setae and either one or two pairs 
of short marginal setae (cf. figs. 196-198, 201).(Leptocera). 11
Scutellum with only two pairs of marginal setae (cf. figs.

199-200, 202-206, 210). 22
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11. Mid first tarsomere without a long ventral seta. Setae on first 
section of costa short, only slightly longer than those on the 
second costal section. Scutellum with two pairs of long marginal 
setae and only one pair of very short .basal marginal setae.

Female spermathecae fig. 349. Male sternite V fig. 413» 
surstyli fig. 492 aedeagal complex fig. 571.

Opalimosina (Dentilimosina) denticulata (Duda)
A coprophagous species breeding in the dung of cow, horse, 
deer and bear in continental Europe (Rohacek, 1983). No • 
ecological data is available for the British material 
examined. Middx, Herts, (Oxon), Lundy, Cheshire, Hereford, 
(Lancs). F ii-iii,(xi). M (i),iii,(iv),viii,xi. [3F,3M]

• Mid first tarsomere with a long ventral seta (figs. 255-256, 
261). Setae on first section of costa long, distinctly longer 
than those of the second costal section. Scutellum with at least 
a pair of short marginal setae near the base, in addition to the 
two pairs of long marginal setae; sometimes with a further pair 
of relatively long marginal setae between the anterior and 
posterior marginal setae (figs. 196-198,201). 12

12. Foremost dorsocentral setae on dorsum of thorax directed
backwards; scutellum with four pairs of marginal setae (fig. 
197). (subgenus Leptocera). 13

-. Foremost dorsocentral setae directed inwards and backwards;
scutellum with three or four pairs of marginal setae, (figs. 196, 
198, 201). (subgenus Rachispoda). 17

13- Mid tibia with a long postero apical seta (fig. 256). Thorax with 
acrostichal setae short, indistinguishable from the remaining 
dorsal setae. Female spermathecae fig. 328. Male sustyli fir. 
465; aedeagal complex fig. 549.

Leptocera (Leptocera) nigra Olivier 
A very common species, most frequently found in damp places 
such as meadows, marshes and fens; also caught in Malaise 
traps, light traps and on'windows. The larvae develop in 
mud or wet soil with a high proportion of organic matter 
(Papp, 1973; 1976); adults are occasionally collected on 
dung, but do not breed there (Roh^cek, 1982). Kent, Surrey,
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Middx, Essex, Herts, Berks, Bucks, Oxon, Hants, Is. of 
Wight, (Is. of Scilly), Cornwall, Devon, Lundy, (Somerset), 
Dorset, Wilts, Jersey, Suffolk, Norfolk, Cambs, Cheshire, 
(Hereford), Anglesey, Lancs, Westmorland. F (i-ii),iii-v,
(vi), vii-x,(xii). M (ii),iii-x,(xi-xii).

[377F,317MJ
Mid tibia with a short postero apical seta (fig. 255) • 
Acrostichal setae longer than other discal setae. 14

14. Arista long haired. Male postabdomen with numerous long fine - 
setae; surstyli fig. 460. Female tergite VII with fine setae; 
spermathecae fig. 326.

Leptocera (Leptocera) caenosa (Rondani).
A common synanthropic species which breeds in human sewage;, 
frequently found associated with cracked soil pipes and 
blocked foul water manholes, often noticed on and around 
windows in buildings, rarely found outdoors. Kent, (Sussex), 
Surrey, London, Middx, Essex, Herts, Bucks, Berks, Oxon, 
Suffolk, Cambs, (Cornwall), Warwick, Hereford, Flint, Glams, 
Lancs, Yorks, Northumberland, Cumberland, Lanark, Dublin. 
Also recorded from Co. Down (Nash & O'Connor, 1982). FM 
i-xii. [132F,103M]

-. Arista short haired. Male postabdomen with few long setae. Female 
tergite VII without long setae. 15

15. Male with a forwardly-directed long stout apically spatulate seta 
arising from the posterior margin of the anterior part of the 
surstylus, usually visible without dissection (fig. 4 6 6 ). Female 
sternite VII with a postero medial lobe; spermathecae fig. 331.

Leptocera (Leptocera) oldenbergi (Duda) 
A rare species occurring in damp places (Rohacek, 1983)• In 
rabbit burrows, on grass and on cow dung in woods. Berks, 
Somerset. FM iii-iv. [2F,3M]

-. Male without a forwardly directed long stout seta arising from 
the anterior part of the surstylhs. Female sternite VII without a 
postero medial lobe. 16
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16. Mid tibia usually with the postero apical setae short, usually 
not extending as far as the base of the ventral seta on the first 
tarsomere and not much more than half as long as that seta. Male 
sternite V with the postero medial membranous area with long fine 
setae; anterior part of surstylus with a long anterior projection 
(fig. 4.61), posterior part with numerous long fine setae in a 
group (fig. 4-62); aedeagal complex fig. 552. Female spermathecae 
fig. 327. Leptocera (Leptocera) fontinalis (Fallin)

A common species found on dead mice, pheasant corpse (and 
dead snail); manure, rotten apples, pile of weeds, grass 
cuttings, amongst rushes, on old beech stump, (cuttings of 
trees, under bracken, in tufts of grass, in mice runs in 
woods, on sewage filter beds and on Salix catkins) and in 
rabbit burrows; also caught in traps baited with cow and 
horse dung, Malaise traps, light traps and pitfall traps. 
Kent, Sussex, Surrey, London, Middx, Essex, Herts, Bucks, 
Berks, Oxon, Cornwall, Lundy, Somerset, Hants, Is. of Wight, 
Wilts, Glos, Suffolk, Norfolk, Cambs, (Notts, Derby), 
Cheshire, Salop, Hereford, Flint, Denbigh, Brecon, 
Montgomery, Caernarvon, Yorks, Lancs, Durham, Westmorland, 
(Cumberland), Dumfries, Ayr, Renfrew, Dunbarton, Perth, 
Aberdeen, Banff, (Moray), Inverness, Rhum, Skye, Co. Clare, 
Co. Wicklow. FM i-xii. [195F,231M]

Mid tibia with the postero apical setae long, extending beyond 
the base of the ventral seta on the first tarsomere and 
distinctly more than half as long as that seta. Male sternite V 
with the postero medial membranous area with fine short setae; 
anterior part of the surstylus not extending anteriorly (fig. 
4-63) 9 posterior part with a row of four or five long setae (fig. 
4.64.); aedeagal complex fig. 553. Female spermathecae fig. 330.

Leptocera (Leptocera) finalis (Collin) 
A rare species described from a long series collected in a 
shallow ditch at Barton Mills, Suffolk, in March and April, 
1953 and from Horning Ferry, Norfolk, in July, 1953. Also
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known from Tuddenham Heath, Suffolk, in April, 1969; Kenn 
Moor, Somerset, in April, 1963, and the Is, of Eigg, 
Inverness, in April 1969- [3F]

17. Scutellum with three pairs of marginal setae (fig. 196). 18-
Scutellum with four pairs of marginal setae (fig. 198). 20

18. Dorsum of thorax (fig. 196) with a pair of distinct presutural 
acrostichal setae, usually with a single small seta arising 
between them; thorax densely covered with microtrichia, closer
§together than their length, giving the thorax a dull appearance; • 
basal marginal scutellar setae longer than the distance between 
the posterior marginal setae. Female spermathecae fig. 333- Male 
surstyli fig. 4-72; aedeagal complex fig. 558.

Leptocera (Rachispoda) limosa (Fallen) 
Found on mud at the edge of ponds, streams and (especially 
rivers); also on marshes and sewage farms. Kent, Surrey, 
(Sussex), London, Middx, Essex, Berks, Herts, (Hants), Oxon, 
Suffolk, Dorset, Somerset, Cambs, Hereford, Notts, Glam, 
Renfrew. F iii-x. M (ii-iii),iv,(v),vi-ix,xi. [4.0F,37M]

-. Dorsum of thorax (cf. fig. 201) without a pair of distinct
presutural acrostichal setae with a single small seta arising
between them; thorax less densely covered with microtrichia, 
further apart than their length, giving the thorax a less dull 
appearance; basal scutellar marginal setae shorter than the
distance between the posterior scutellar marginal setae. 19

19. Mid tibia with a postero apical seta (fig. 260). Female
spermathecae fig. 335. Male sternite surstyli fig. 4-67; aedeagal 
complex fig. 555.

Leptocera (Rachispoda) cryptochaeta (Duda) 
Found in damp places such as wet fields, amongst rushes, ori 
gravel bar in woodland stream and behind sea wall; also
amongst grass, in mouse runs, under Erica and under bark.
The records of cryptochaeta (Duda) and breviceps 
.(Sterihammar) given by Richards (1930), other than those 
listed here, require confirmation as it is evident that the 
two species have been confused since neither are confined to 
inland or coastal habitats. Kent, Bucks, Oxon, Dorset,
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Hants, Suffolk, Hereford, Ross & Cromarty. F iii-v,viii,x. M
iii- v,ix-x. [10F ,10M]

Mid tibia without a postero apical seta (fig. 259)* Female 
spermathecae fig. 259. Male surstyli' fig. 334-; aedeagal complex 
fig. 557. Leptocera (Rachispoda) breviceps (Stenhammar).

Found behind sea wall and amongst grass roots. Kent, Bucks, 
Oxon, Dorset, Hants, Suffolk, Hereford. F iii-v,viii-ix. M
iv- v,viii-ix.^ [8F,8M]

20. Male hind tarsus with the first three segments short, segment IV
distinctly longer than segment II (fig. 257); last abdominal 
segment produced ventrally on either side of the anus into two 
separate long curved tapering structures which are sparsely 
setose (fig. 4-76); surstyli fig. 4-75; aedeagal complex fig. 559. 
Female hind trochanter with long fine setae (fig. 253); 
spermathecae fig. 329*

Male hind trochanter with numerous short stout black setae; 
posterior part of surstylus not usually visible externally in dry 
specimens. Female hind tarsus with the second segment nearly 
twice as long as the first; spermathecae fig. ; abdominal 
sternite VIII short and broad with two small elongate sub 
triangular projections on posterior margin (fig. 292). -

Leptocera (Rachispoda) varicornis (Strobl). 
A rare species found (on estuarine) mud (and in other damp 
places). Collin (1902) described Limosina halidayi (= 
Leptocera varicornis (Strobl)), as a mud loving species, 
from Kirtling, Cambs, and Newmarket, Suffolk, in August and 
September. Kent, Herts, Suffolk, Cambs. F viii-ix. M 
iv,vii-ix. [4-F,9M]

-. Male hind tarsus with segment II distinctly longer than segment 
IV (cf. fig. 258); last abdominal segment only slightly produced 
ventrally on either side of the anus into two confluent short 
broad structures which are densely setose. Female hind trochanter 
with numerous short stout black setae (cf. fig. 254-). 21
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21. Posterior part of surstylus exceptionally long, curved and 
slightly flattened apically (fig. 4-71), usually visible in dry. 
specimens; aedeagal complex fig. 556. Female abdominal sternite 
VIII sub triangular with two smaller broad sub triangular 
posterior projections (fig. 291).

Leptocera (Rachispoda) lutosoidea (Duda). 
Found on mud and amongst vegetation beside ponds, streams 
and rivers. Kent, (Surrey), London, Essex, Herts, Oxon, 
Hants, Suffolk, Norfolk, (Cornwall), Devon, Brecon, Flint, 
(Notts), Hereford, Co. Down. F (i,iii-vi),vii,(viii-ix),xi. 
M (i-v),vi-xi. [9F,31M]

Posterior part of surstylus not exceptionally long (fig. 470), 
not usually visible without dissection; aedeagal complex fig. 
554* Female abdominal sternite VIII short and broad with two 
smaller elongate sub triangular processes (fig. 2 9 1 ); 
spermathecae fig. 332.

Leptocera (Rachispoda) lutosa (Stenhammar)• 
A common species found on mud and amongst vegetation beside 
ponds, streams, rivers, and dykes and on marshland; also 
caught in Malaise traps. Collin (1930) described Limosina 
palustris (= Leptocera lutosa (Stenhammar)) from.material 
collected in Kent, Sussex, Dorset, Suffolk, Norfolk, Cambs, 
Hereford, Glam, Perths, and Co. Kerry from March to 
September. Kent, (Sussex), Surrey, London, Herts, Bucks, 
Essex, (Berks), Oxon, Cornwall, Devon, Lundy, Dorset, Hants, 
Notts, (Cheshire), Hereford, Yorks, Lancs, (Cumberland), 
Brecon, Flint, Anglesey, (Glam), Caernarvon, (Merioneth), 
Denbigh, Perth, Aberdeen, Stirling, (Nairn, Moray,
Inverness), Ross & Cromarty, (Is. of Lewis, Co. Kerry), Co. 
Clare, Co. Down. F (i),iii-xi. M (i),ii-xi. [303F,293M]

22. Mid first tarsomere with a long ventral seta (fig. 261). 23
-. Mid first tarsomere without a long ventral seta (figs. 240,262,

266-269). ' ’ 26
23. Mid tibia with a pair of exceptionally long apical dorsal setae 

and a pair of moderately long basal dorsal setae (fig. 261).
Opacifrons septentrionalis (Stenhammar)
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Richards (1930) records the species on damp mud or gravel, 
usually on the coast. Norfolk, (Cheshire), Hereford, (Glam), 
Lancs, (Nairn), Inverness. F v,vii,(viii,ix). M (iv,vii).

[10F]
-; Mid tibia with apical dorsal setae, but these are not 

exceptionally long (figs. 24.0 , 262, 266-269); one or two dorsal 
basal setae present. 24.

24.. Genae pale brown to yellow; frontal orbital plates and anterior 
margin of the frontal vitta, just above the antenna, bright 
yellow, contrasting strongly with the rest of the frons, which is 
black; face yellow in male, yellow brown in female.

Thorax with the dorso central setae increasing in length from 
anterior to posterior. Female mid tibia with a mid ventral seta 
(fig. 24-0); spermathecae fig. 307. Male mid tibia without a mid 
ventral seta; sternite V fig. 388; surstyli fig. 4-4-0; aedeagal 
complex fig. 534-- Chaetopodella scutellaris (Haliday).

Described from material collected in northern Ireland and 
near London, this is a common species found on the dung of 
cow, horse, sheep, (deer, rabbit and man); on corpses of 
sheep and pheasant; swarming around winkle shells; in mouse 
runs, grass tufts and moss, under heather and on cut beech 
stump, on compost; also caught in Malaise and pitfall traps 
and on windows. Kent, Sussex, Surrey, Middx, Essex, Herts, 
Bucks, Berks, Oxon, Cornwall, Somerset, Dorset, Hants, Is. 
of Wight, Glos, Suffolk, Norfolk, (Cambs), Leics, (Notts), 
Cheshire, Staffs, Salop, Hereford, Brecon, Merioneth, 
Westmorland, Perth, Argyll, Inverness, Go. Glare. F 
i-x, (xi-xii). M i-x,(xi). [4-11F,4-56M]

-. Genae, face, fronto orbital plates and anterior margin of frontal.
vitta black / brown and dusted. (Opacifrons. in part) 25

25. Thorax with distinct presutural acrostichal setae; the three 
pairs of dorso central setae long and evenly spaced (fig. 199); 
strongly dusted giving a grey green sheen. Female mid tibia with 
a mid ventral and pre-apical seta (fig. 268); cerci with long 
stout black spines (fig. 290); spermathecae fig. 336. Male mid 
tibia without a mid ventral or pre-apical seta, but with two rows
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of short stout black setae which are slightly longer distally 
than basally (fig- 269); mid femora with two short rows of stout 
black setae ventrally near base; surstyli fig. 4-88; aedeagal 
complex fig. 577. Opacifrons humida (Haliday).

Described from Holywood, Co. Down, ’not rare about drains', 
and also recorded from England (Haliday, 1836), this is a 
common species beside ponds and streams, amongst vegetation 
or on dried up river beds and on marshes; also caught in 
Malaise traps and on windows. Kent, (Sussex), Surrey, 
London, Middx, Essex, Herts, Berks, Oxon, Cornwall, Devon, 
Lundy, Somerset, Dorset, Hants, Is. of Wight, Wilts, 
Suffolk, Norfolk, (Notts, Cheshire), Staffs, Hereford, 
Brecon, (Glam), Monmouth, Caernarvon, Anglesey, Yorks, 
Lancs, Perth, (Dunbarton), Aberdeen, Stirling, (Moray, 
Nairn), Inverness, (Co. Sligo), Co. Down. F i-ii,v-xi.
M i,(ii),iii-xi. [220F,190M]

Thorax without distinct presutural acrostichal setae; the 
intermediate dorsocentral setae shorter than either the anterior 
or posterior dorsocentral setae (fig. 200); thorax only slightly 
dusted, shining black / brown. Female mid tibia without a mid 
ventral seta or a pre-apical seta (fig. 266); cerci with short 
flattened pale spines. Male mid tibia without a mid ventral seta 
or a pre-apical seta, but with two rows of "setae ventrally which 
are longer distally (fig. 267); mid femora with two short rows of 
stout setae ventrally near base; surstyli fig. 4-87; aedeagal 
complex fig. 579. Opacifrons coxata (Stenhammar)

A common species beside ponds and streams, amongst 
vegetation or on dried up river beds; reared from mud; also 
caught in Malaise traps and light traps. Kent, Surrey, 
(Sussex), London, Essex, Herts, (Bucks), Berks, Oxon, 
Cornwall, Devon, Somerset, (Dorset), Hants, Is. of Scilly, 
Glos, Suffolk, Norfolk, Cambs, (Notts), Cheshire, Staffs, 
Hereford, Denbigh, Glam, ’ Brecon, Caernarvon, Anglesey, 
Yorks, Lancs, Durham, Westmorland, (East Lothian), Dumfries,



British Sphaeroceridae - 95 - Brian Pitkin

Angus, Perth, Stirling, Aberdeen, Inverness, (Sutherland, 
Moray), Co. Clare. F i-iv,(v),vi-xi. M (i),iii-xii.

[158F,166M]
26. Mid tibia with a pre-apical ventral seta (fig. 271).

forwards and distinctly overpassed by the costa. Mid tibia with a 
pair of dorsal setae in basal third. Female spermathecae fig. 
355. Male sternite V fig. 4-17; surstyli fig. 4-97; aedeagal

A common species, females commoner than males, found amongst 
grass tufts and in mouse runs. Only one of the samples 
examined comprised both brachypterous and macropterous 
forms; in northern Britain only brachypterous forms have 
been found. Haliday (1833 & 1836) described Limosina nivalis 
(= Pteremis fenestralis (Fallen)), from material collected 
about the roots of trees during winter, and Limosina 
erratica (= Pteremis fenestralis (Fallen)). Kent, Sussex, 
Surrey, Middx, Essex, Herts, Bucks, Berks, Oxon, Cornwall, 
Somerset, Suffolk, Norfolk, Cambs, Hunts, Staffs, (Notts), 
Brecon, (Cheshire), Warwick, Hereford, Yorks, (Lancs), 
Westmorland, Northumberland, Cumberland, Renfrew, Skye, St. 
Kilda. F macropterae i-v,(vi),vii-ix,(xii). M macropterae 
i-iv,(v,xi),xii. F brachypterae iii-ix. M brachypterae 
(i-ii) ,iii-iv,ix-x. [198F macropterae,4-3M macropterae]

bearing papillae which give the surface a course granular 
appearance. Abdominal sternite III distinctly larger than other 
sternites.

Wings usually reduced. Female spermathecae fig. 356. Male 
surstlyi fig. 4-96; aedeagal complex 582.

complex fig. 586. Pteremis fenestralis (Fallen).

[119F brachypterae,13M brachypterae]
Mid tibia without a pre-apical seta. 27

27. Abdominal tergites and sternites covered with microtrichia

Pune ticorpus cribratum (Villeneuve).
A rare species found on a dead mouse, in a mouse trap in a 
wood, (in mouse runs), on old beech, (in an ants’ nest and 
on ivy flowers); also caught in a trap baited with decaying
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meat (Pitkin, in press) and reared from fungi (Papp,1972). 
Kent, Berks, Hereford, (Hants), Pembs. Also collected in the 
Forest of Dean, Glos (pers.comm. J.C.Deeming). According to 
Rohacek & Marshall (1982) wing length in cribratum 
(Villeneuve) is variable, the wings ’usually not exceeding 
the tip of the abdomen, sometimes very short'. Southern 
European specimens seem to have generally longer wings than 
specimens from the north. F ii-iii,(iv-v),ix-x. M i,(v),
vi-vii,(ix). . [6F,4M]

-. Abdominal tergites and sternites without microtrichia bearing 
papillae, surface not coarsely granular. Abdominal sternite III 
not distinctly larger than other sternites. 28

28* Thorax with the anterior (presutural setae) dorsocentral setae 
curved inwards (fig. 202). (Thoracochaeta). 29
Thorax with the anterior dorsocentral setae curved backwards (cf. 
fig. 201). 30

29£ Hind tibia with two long dorsal setae (fig. 280). Mid tibia with
six strong dorsal setae arranged in three pairs (fig. 279). 
Female spermathecae fig. 379• Male surstyli fig. 522; aedeagal 
complex fig. 605.

Thoracochaeta zosterae (Haliday). 
Described from material collected at Holywood, Co. Down, 
this is a common coastal species breeding in decaying 
seaweed on the driftline, rarely taken far inland. Egglishaw 
(1961) described a large swarm at Whitburn, Northumberland. 
Kent, (Sussex), Essex, Herts, (Oxon), Is. of Scilly, 
Cornwall, Devon, Lundy, Somerset, Dorset, Hants, Is. of 
Wight, Norfolk, (Cambs), Hereford, Merioneth, (Lancs, 
Inverness), Dunbarton, Sutherland, Shetlands, St. Kilda, Co. 
Cork. F i-xii. M i-ix, (x) ,xi-xii. [164-F,H9M]

-. Hind tibia without long dorsal setae.. Mid tibia with five strong 
dorsal setae, the median seta unpaired (fig. 278). Female 
spermathecae fig. 380. Male surstyli fig. 533; aedeagal complex
604.. Thoracochaeta brachystoma (Stenhammar)

A coastal species breeding in decaying seaweed on the 
driftline, rarely taken far inland. Essex, Herts, Cornwall,
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30.

31.

32.

Devon, Dorset, (Is. of Wight, Is. of Scilly, Nairn), Outer 
Hebrides. F (i,iii),iv,vii-viii,(ix),x. M (i),iv,vii-viii, 
(ix),x,xii. [40F,36M]

Base of costa with a single long black outstanding seta (fig..
222).

Wing vein R. _ sinuous, ending at costa well before wing tip 4+-?
and overpassed by the costa, slightly swollen about one third of 
distance from cross-vein and narrower than basal portion for the 
remainder of its length (fig. 222). A dull black species. Female 
spermathecae fig. 318. Male surstyli fig. 454; aedeagal complex 
fig. 54A. Halidayina spinipennis (Haliday)’

Described by Haliday (1836) from material collected in 
company with Limosina crassimana Haliday (= Spelobia 
clunipes (Meigen)). A common species found on dung of horse, 
cow, pig and rabbit; on grass cuttings, compost, (haystack 
refuse and carrion); also caught in traps baited with cow 
and horse dung, in Malaise traps and on windows. Kent, 
Surrey, London, Essex, Herts, Bucks, Berks, Oxon, (Lundy), 
Hants, Wilts, Glos, Suffolk, Norfolk, Cambs, (Notts, Derby), 
Cheshire, Hereford, Cardigan, (Lancs), Westmorland, 
Aberdeen, (Inverness), Midlothian, Sutherland, Co. Clare.
F ii-ix, (x) ,xi-xii. M i-xii. [ 15-4F, 135M]

Base of costa without a single long black outstanding seta, 
usually with a pair of curved setae. 31
Costa with four or more long pale setae at right angles to the 
wing surface (figs. 218-219). (Elachisoma). 32
Costa without these setae. 33
Radial-medial and medial-cubital cross veins closer together than 
the length of the medial-cubital cross vein (fig. 219). Female 
sternite IV without a transverse pale area; spermathecae fig.. 
315- Male sternite V fig. 390; surstyli fig. 450-451; aedeagal 
complex fig. 541- Elachisoma aterrima (Haliday).

A very small species described from material collected at 
Holywood, Co. Down. Found on pig dung; also caught in a trap 
baited with horse dung, on windows and in Malaise traps. 
(Kent, Sussex), Surrey, Middx, Herts, Berks, Oxon, Suffolk,



British Sphaeroceridae - 98 - Brian Pitkin

Norfolk, Cambs, Lines, Hereford, Staffs. F iv-x. M iv-ix,

Radial-medial and medial-cubital cross veins further apart than 
the length of the medial-cubital cross vein (fig. 218). Female 
sternite IV with a pale transverse (?glandular) area (fig. 293); 
spermathecae fig. 316. Male sternite V fig. 391; surstyli fig.

A very small species found on pig dung; also caught (on 
windows) and in Malaise traps. Middx, Suffolk, Cambs, 
(Oxon), Lundy, Lines. F vi-viii,xi. M vi-vii,xi. [4.6F,36M]

33- Hind tibia with a long dorsal seta near apex (cf. fig. 263).

beyond medial-cubital cross vein, junction rounded (fig. 225). 
Male mid leg highly modified, mid tibia with numerous long wavy 
setae (fig. 262); abdominal sternite V with lateral tufts of long 
setae (figs 86-88, 4-01); surstyli fig. 4-77; aedeagal complex 561. 
Female without the second costal section indented; spermathecae 
fig. 325. Limosina silvatica (Meigen).

The largest British species of Limosininae, usually 
associated with decaying vegetable matter in woods. Found on 
beech trunk, under broom, and other- vegetation, amongst 
grass, on compost and rubbish heaps, under lucerne stacks 
and on decaying potatoes; on horse and cow dung; in rabbit 
holes and badger setts; on deer skin, mice and other 
carrion; also caught in ragstone mines, in houses, on 
windows, in glasshouses, in traps baited with cow and horse 
dung, Malaise traps and light traps. Kent, Sussex, Surrey, 
Middx, London, Essex, Herts, (Bucks), Berks, Oxon, Is. of 
Scilly, Cornwall, Devon, Somerset, Hants, Is. of Wight, 
Wilts, Glos, Suffolk, Norfolk, Glam, Cambs, (Northants, 
Notts'), Cheshire, Hereford, (Lancs), Westmorland, Ayr, 
Renfrew, Midlothian, Lewis, Skye, Shetlands, St. Kilda, Co.

(x),xi. [52F.56M]

4.52; aedeagal complex fig. 54-0. Elachisoma pilos^<^(Duda).

Hind tibia without a long dorsal seta near apex.
34
36

Kildare. FM i-xii. [122F,97M]
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35.

36.

Wing vein R. c barely sinuous; cubital vein extending beyond the 
medial-cubital cross vein, junction approximately a right angle 
(figs. 220-221). Male mid tibia without long wavy setae. Female 
with or without the second costal section indented (cf. fig. 
220). 35
Mid tibia with a pair of basal dorsal setae and two long and two 
short apical dorsal setae (fig. 24.8-249). Male mid tibia curved 
apically and with a group of stout spines ventrally near the apex 
(fig. 24-9); mid femora with a group of stout spines ventrally 
near the base; sternite V fig. 399; surstyli fig. 4-56; aedeagal 
complex fig. 54-6. Female with second costal section indented 
(fig. 220); spermathecae fig. 320.

Kimosina (Alimosina) empirica (Hutton). 
An uncommon species breeding in carrion. Found on corpses of 
human, seal and rabbit; in decaying meat; in gum factory; 
(and in refuse in or near houses); also caught on windows, 
in Malaise traps and in light traps. Surrey, London, Essex, 
Herts, Bucks, (Oxon), Lundy, Norfolk, (Notts, Cheshire, 
Lancs). F iv-vii. M v-vii. [24F,22M]

Mid. tibia with a single basal dorsal seta and one long and one 
short apical dorsal seta (fig. 281). Male' mid leg unmodified 
(fig. 282); sternite V fig. 440; surstyli fig. 528; aedeagal 
complex 608. Female wing without second costal section indented; 
spermathecae fig. 374*

Xenolimosina setaria (Villeneuve). 
A rare species known in Britain only from specimens 
collected in Hereford in October and November on decaying 
fungi, a single specimen caught in a pitfall trap in 
Westmorland, in November, and specimens caught in woodland 
in Berks, from November to January. [5F,17M]

Hind tibia with a long curved spine arising ventrally near the 
apex and extending beyond the apex (fig. 270).

Eyes reduced (fig. 212). Female cerci with long black dorsal 
setae (fig. 295); spermathecae fig. 352. Male sternite V fig. 
4.15; surstyli fig. 4-93; aedeagal complex fig. 575.

Opalimosina (Opalimosina) mirabilis (Collin).
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Described from Newmarket, Suffolk, and Kirtling, Cambs, on a 
stable window, this coprophagous species is apparently not 
very common in Britain, although large numbers have been 
caught in Malaise traps. Found on dung of pig, cow, horse, 
and goose and/or sheep; on manure; also caught in stables, 
on windows and in baited traps. Kent, Surrey, Middx, Essex, 
Herts, Berks, Oxon, Lundy, Somerset, Dorset, Glos, Suffolk, 
Cambs, (Notts), Hereford, Lancs. F (i),iii-xii. M iii-xii.

U79F,373M] .
Hind tibia without a long curved spine. 37

37. Discal cell short, radial-medial and medial-cubital cross veins 
closer together than the length of the radial-medial cross vein 

. (figs. 226,232), 38
Discal cell longer, radial-medial and medial-cubital cross veins 
further apart than the length of the radial-medial cross vein 
(figs. 227, 229, 231, 233-239) or wings reduced (cf. fig. 230).

39
38; Second and third costal sections about equal in length (fig. 

232). Female spermathecae fig. 358. Male sternite V fig. 4-18; 
surstyli 503; aedeagal complex fig. 585.

Pullimosina (Puilimosina) heteroneura (Haliday). 
Described by Haliday (1836) from the same situations as
Limosina lugubris Haliday (now Coproica lugubris (Haliday)), 
this is a common species found on pig, horse and cow dung, 
goose and / or sheep dung, compost, grass cuttings and
decaying vegetation; (a mole’s nest, a cormorant's nest), 
and a rabbit hutch; also caught on windows and in Malaise
traps. Kent, Sussex, Surrey, London, Middx, Essex, Herts,
Berks, (Oxon), Lundy, Somerset, (Dorset), Hants, Is. of 
Wight, Is. of Scilly, Wilts, Suffolk, Norfolk, Cambs, Hunts, 
(Notts), Cheshire, Salop, Hereford, Pembs, Cardigan, 
Westmorland. FM i-xii. [651F,595M]

Second and third costal section distinctly shorter than the third 
costal section (fig. 226). Female spermathecae fig. 337. Male 
sternite V fig. 4.03; surstyli fig. 479; aedeagal complex fig. 
563. Minilimosina (Allolimosina) alloneura (Richards).
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Described from Austria on bait in mouse holes and recorded 
from Czechoslovakia from forest litter and hare carrion 
(Rohacek, 1983), this species was previously unrecorded from 
Britain. I have caught numerous specimens in traps, 
particularly those baited with cow dung in the open, at 
Silwood Park, Berks. FM vii-ix. [49F,29M]

Eyes reduced, vertical height less than 2.4 times the vertical 
height of the gena (cf. fig. 213). 40
Eyes normal, vertical height more than 2.8 times the vertical 
height of the gena (cf. fig. 2 1 1). 53
Wings greatly reduced.

Spelobia (Spelobia) pseudonivalis (Dahl). 
A rare flightless species found in runs of mice and voles 
(and in nests of moles). Okely (1974) bred specimens from 
decaying grass exposed in rabbit burrows. Herts, Berks, 
(Oxon), Devon, (Suffolk). F ii,iv-v,(x-xii). M (ii),iv,(ix).

C3F,1M]
Wings fully developed, usually extending beyond the tip of the
abdomen. 41
Thorax with a pair of presutural dorsocentral setae which are
longer than the postsutural dorsocentral setae.

lThoracochaeta, penteseta (Richards)
Known only from the unique holotype female collected in the
nest of a cormorant on 12th July, 1927 on the Is. of Scilly.
Unlike its congeners, the dorsocentral setae are not curved
inwards. [1F]

Thorax without a pair of presutural dorsocentral setae. 42
Wing vein R. - distinctly curved forwards, meeting the costa well
before the wing tip (figs. 235-239). 43
Wing vein R ‘ _ at most only slightly curved forwards,’ meeting 

4+P
costa near the wing tip (cf. figs. 2 2 1, 225, 234). 48
Costa ending at or only very slightly beyond the junction with
vein. R. _ ’(fig. 235. Frons without a row of setae between the 

4+P
orbital setae and inter frontal setae. Small species.

Female spermathecae fig. 373* Male aedeagal complex fig. 601; 
sternite V fig. 435. Spinilimosina brevicostata (Duda)
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4 4 -

45-

Previously known in Britain only from two females collected 
at Kirtling, Cambs on 12th May, 1951 and 1st July, 1953 
(Collin, 1956) on compost. Recently caught in a Malaise trap 
at Madingley, Cambs in July/August, 1978 and on windows of 
goat and rabbit house at Westhall, Suffolk, in August, 1980.

[17F,5M]
Costa extending well beyond junction with vein R^+ -̂ (figs. 
236-239). Frons with an extra row of setae between the orbital 
setae and the inter frontal setae. Very small species. 
(Trachyopella). 44
Wing vein ^2+3 very short, about one and a half times as long as 
the length of vein R^+,. from the fork to the radial-medial cross 
vein; vein R^+,. very strongly curved forwards; second costal 
section much shorter than the third costal section (fig. 236).

45
Wing vein ^2+3 l°n6er» two or more times as long as the length of 
vein from the fork to the radial medial cross vein; vein

less curved; second costal section either much longer than 
the third costal section or about the same length (figs. 
237-239). 46
Female abdominal tergite VII with a median keel-like projection 
(figs. 302-303); spermathecae fig. 381. Male surstyli fig. 528; 
aedeagal complex fig. 614. Trachyopella atoma (Rondani)

Known in Britain from a single male caught on pig dung at 
Westhall, Suffolk, 27-28.ix.1980., (B.R.Pitkin). Records of 
atoma, published by Richards (1930), probably represent 
lineafrons (Spuler).

Female abdominal tergite VII without a median keel-like 
projection (figs. 304-305); female spermathecae fig. 382. Male 
surstyli fig. 529; aedeagal complex fig. 609•

Trachyopella lineafrons (Spuler) 
On rotting vegetable refuse, refuse heaps, grass cuttings, 
pig dung and associated with decaying milk and cheese; also 
caught on windows, in traps baited with cow dung and
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decaying meat and in Malaise traps. Middx, Bucks, Berks, 
Suffolk, Norfolk, Cumberland, Yorks. F iii,v-ix. M iii,v-ix.

[62F,54M] :
46. Second costal section thickened slightly and much longer than the 

third costal section (fig. 237).
Female spermathecae fig. 384• Male surstyli fig. 530; 

aedeagal complex fig. 611. Trachyopella leucoptera (Haliday)
Described from material collected near London, this species 
has been found on pig dung; also caught in Malaise traps. - 
(London), Essex, Suffolk, (Norfolk), Cambs. F vi-ix. M 
vi-viii. [18F,18M]

-. Second costal section not thickened and about as long as the 
third costal section (fig. 238-239)* 47

47. Female cerci long and slender (fig. 301); spermathecae fig. 385*
Male post abdomen brown, abdomen yellow (most obvious in 
specimens preserved in alcohol); surstyli fig. 527; aedeagal 
complex 614* Trachyopella coprina (Duda)

Found on refuse heaps and rotting toadstools; also caught in 
Malaise traps. Kent, Middx, Suffolk. FM v-ix. [31F,30M]

Female cerci very short and broad (fig. 300); spermathecae fig. 
386. Male postabdomen and abdomen brown; surstyli fig. 526; 
aedeagal complex fig. 612. Trachyopella melania (Haliday)

Described from material collected - near London with 
Elachisoma aterrima (Haliday), this species has been found 
on pig dung. Herts, Suffolk. F iii. M iii,ix. [2F,2M]

Female cerci short and broad (fig. 298); spermathecae fig..383. 
Male postabdomen and abdomen brown; surstyli fig. 525; aedeagal 
complex fig. 610. Trachyopella minuscula Collin

Described from material collected near London and at 
Kirtling, Cambs, in May, 1951 > and July, 1952 on a garden 
compost heap, and recorded from cow dung at Rothamsted, 
Herts, in April, 1951 (Collin, 1956), this species .has been 
also been found on a refuse heap in Middx in September, 
1962. [3F,2M]
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4.8. Cubital vein merging with medial-cubital cross vein so that the 
postero distal corner of the cell is rounded (fig. 233)

Female spermathecae fig. 378. Male sternite V and VI fig. 
4-38; surstyli fig. 520; aedeagal complex 602.

Terrilimosina racovitzai (Bezzi) 
Recorded by Richards (1930) from nests of moles and a nest 
of Vespa in Oxon, Dorset, Hereford and Lancs. The single 
female was collected in January and the five males in 
January, September and November. I have recently identified 
specimens from a faulty drain in a house in Newmarket, 
Suffolk in July, 1983. [13F,18M].‘

-. Cubital vein extending at least slightly beyond the medial- 
cubital cross vein, postero distal corner of cell angular. 4-9 

4-9. Second costal section distinctly shorter than the third costal 
section. Female abdomen retractile. 50

-. . Second costal section about equal to or longer than the third 
costal section. Female abdomen not retractile. 51

50. Wing vein R0 , 0 strongly curved on to costa. Female spermathecae 
fig. 34-3. Male unknown.

Minilimosina (Allolimosina) secundaria (Duda) 
An extremely rare species known in Britain from a single 
female collected at Wood Ditton, Cambs on 23rd May, 1909. 
Apart from the holotype female from Germany collected on a 
window, the only other record is of a single female from 
Hungary collected in a soil trap (Papp, 1976).

-. Wing vein R0 , 0 only slightly curved on to costa, almost straight.
Female spermathecae fig. 338. Male sternite V fig. 4-02; surstyli 
fig. 4-78; aedeagal complex fig. 563*

Minilimosina (Allolimosina) albinervis (Duda) 
A rare species known in Britain from one female and one male 
collected at Loughton, Preston, Lancs, on 26th July, 1924- 
and one male collected at Chippenham Fen, Cambs, on 23rd 
May, 1909* It is probably widespread in the Palaearctic and 
has been recorded on compost heaps, manure and rabbit dung 
(Rohacek, 1983) as well as on windows.
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51. Female tergite VII with lateral processes (fig. 294); 
spermathecae fig. 350. Male sternite V fig. 414; surstyli fig. 
491; aedeagal complex 572.

Opalimosina (Pappiella) liliputana (Rondani) 
A fairly common species found on decaying vegetation such as 
potato haulms (and clover seed); on refuse heaps; on fungi 
and carrion; also caught in a bees’ nest, a rabbit hole, and 
on windows; also caught in traps baited with cow dung and 
decaying meat, particularly in woods, and in pitfall traps 
and Malaise traps. (Kent), Surrey, Middx, Essex, Herts, 
Berks, Oxon, (Hants, Is. of Wight), Glos, Suffolk, Cambs, 
Hereford, (Lancs), Westmorland, Midlothian. F i-iv,(v), 
vi-xi,(xii). M i-iv,(v),vi-x,(xi). [53F,73M]

-. Female tergite VII without lateral processes. Male sternite V and 
genitalia different. 52

52. Female spermathecae fig. 375. Male sternite V fig. 436; surstyli 
fig. 519; aedeagal complex fig. 607.

Telomerina flavipes (Meigen) 
A primarily necrophagous species found on the corpses of 
mole and deer; also caught on windows, in traps baited with 
decaying meat and in pitfall traps. The records of
Telomerina flavipes (Meigen) given by Richards (1930), other 
than those listed here, require confirmation. London, Bucks, 
Berks, Lundy, Suffolk, Devon, Hereford, St. Kilda. F
iv,vii-ix. M vii. [11F,4M]

Female spermathecae fig. 376. Male sternite V fig. 437; surstyli 
fig. 517; aedeagal complex fig. 606.

Telomerina pseudoleucoptera (Duda) 
An uncommon coprophagous species found on horse dung; also 
caught in aerial traps, pitfall traps and Malaise traps,
recorded on cow dung at Rothamsted (1955). The records of
Telomerina pseudoleucoptera (Duda) given by Richards (1930), 
other' than those listed here, require confirmation. Is. of 
Scilly, Suffolk, Lines, Westmorland. F vii.
M iv,vii,ix. [2F,8M]
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Female spermathecae fig. 347. Male sternite V fig. 412; surstyli 
fig. 489; aedeagal complex fig. 573.

Opalimosina (Opalimosina) collini (Richards) 
This species was described from three females and two males 
collected on cow dung in Epping Forest, Essex on 18th 
September, 1927 and an immature female collected at 
Aide burgh, Suffolk on 25th May, 1910. Apart from the types 
from Essex, the only other British material examined are two 
females described as Leptocera grenstedti Richards, 
recognised as a synonym of collini by Rohacek (1983). One of 
these females, the holotype, was collected at Taunton, 
Somerset on 25th July, 1927 and the paratype was collected 
at Redesmere, Cheshire, on 5th August, 1927. Laurence (1955) 
records 86 females and 81 males from cow dung at Rothamsted 
Experimental Station, Herts, between June and September, 
1951. According to Rohacek (1983) the species is strictly 
coprophagous and has been collected from cow dung in Hungary 
and also on red deer and sheep dung in Czechoslovakia.

[4F,2M]
-. Female spermathecae fig. 351. Male sternite V fig. 416; surstyli 

fig. 494; aedeagal complex fig. 576.
Qpallmoslna (Opalimosina) simplex (Richards) 

This species was described (as a var^ of grenstedti) from 
two females collected on cow dung in Epping Forest, Essex, 
on 18th September, 1927. Apart from the type specimens the 
only other records are for Czechoslovakia, where the species 
is predominantly coprophagous, having been collected on the 
dung of cow, sheep, red deer and bear (Rohacek, 1983). [2F]

53* Second costal section about twice as long as the third costal . 
section.

Large species. Face and fore coxae yellow; frons 
yellow/brown. Male femora, particularly fore femora, enlarged; 
sternites III - V with their anterior margins distinctly concave 
(fig. 214); surstyli fig. 453; aedeagal complex 543. Female 
sperraathecae fig. 317.

Glgalimosina flaviceps (Zetterstedt)
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54.

55.

56.

57.

A shade loving species recorded from limestone caves 
(Richards, 1930), but also caught in light traps in woodland 
where it probably lives on wet leaves and fungi (Rohatfek,
1983). It has also been collected on dung. Herts, (Devon, 
Hants), Hereford, (Inverness). F i-ii,(iv,vii,ix),x-xii.
M (vi-ix),x-xii. [10F,9M] 

Second costal section at most one and a half times as long as the 
third costal section. 54- 
Costa extending well beyond the junction with vein R^+*. or wings 
reduced. 55 
Costa either ending at or only slightly beyond the junction with
vein R4+5 ‘ 65
Wing vein R^+,- distinctly curved forwards, ending at costa well 
before wing tip (cf. fig. 231). Female abdomen not retractile. 
(Pullimosina, in part). 56 
Wing vein R. c slightly sinuous or only slightly curved forwards, 
ending at costa near the wing tip. Female abdomen retractile. 59 
Face yellow. Wings either fully developed or reduced. 57 
Face black / brown. Wings fully developed 58 
Wings fully developed (fig. 231). Syntergite I + II with a median 
subtriangular weakly pigmented and desclerotised area (fig. 285) 
Female spermathecae fig. 361. Male surstyli fig. 502; aedeagal 
complex fig. 581.

Pullimosina (Pullimosina) pullula (Zetterstedt) 
Found amongst grass, in mouse runs, nests and traps. Okely 
(1974) reared specimens from decaying grass exposed in 
rabbit burrows. According to Papp (1976) there is also a 
brachypterous form of pullula (Zetterstedt), but this 
requires confirmation. Probably all brachypterous specimens 
of the genus represent meijerei (Duda) (Rohacek, 1983).Kent, 
(Sussex), Middx, Essex, Herts, Hereford, (Cheshire). F 
i,(ii),iii-v,(vi),vii-xii. M (i),iii-iv, (vi),xii. .[28F,3M]
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Wings fully developed or reduced (figs. 229-230). Syntergite I + 
II without a median subtriangular weakly pigmented and 
desclerotised area (fig. 283). Female spermathecae fig. 359. Male' 
sternite V fig. 4-21; surstyli fig. 501; aedeagal complex fig. 
587. Pullimosina (Pullimosina) meijerei (Duda)

Found amongst grass tufts and in a trap with a mouse. Berks.
F i. M iii. [1F,2M]

58. ’ Syntergite I + II with a median subtriangular weakly pigmented .
and desclerotised area (fig. 284). Male sternite V fig. 4-20; 
surstyli fig. 500; aedeagal complex fig. 588.

Pullimosina (Pullimosina) moesta (Villeneuve) 
Found under low vegetation, amongst grass tufts, on oat 
shoots, in a compost heap and in a mouse trap; also caught 
in a Malaise trap. The records of moesta (Villeneuve) given 
by Richards (1930), other than those listed here, require 
confirmation as they may represent antennata (Duda).Kent, 
Surrey, Middx, Essex, Herts, Berks, Oxon, Hants, Cornwall, 
Devon, Lundy, Suffolk, Norfolk, Cambs, Hunts, Staffs, Co. 
Clare. F iii-xi. M iii-v,vii-xii. [255F,268M]

Syntergite I + II without a median subtriangular weakly pigmented 
and desclerotised area. Female spermathecae . fig. 357. Male 
sternite V fig. 419; surstyli fig. 499; aedeagal complex fig. 
589. Pullimosina (Pullimosina) antennata (Duda)

Found amongst grass, in mouse runs and traps. Sussex, Essex, 
Herts, Bucks, Berks, Hants, Hereford. F ii-vi,x-xii. M
iii-iv. [22F,12M]

59* Mid tibia with a single small mid ventral seta (fig. 277). Female 
spermathecae fig. 377. Male sternite V fig. 439; surstyli fig. 
5 21; aedeagal complex fig. 603.

Terrilimosina schmitzi (Duda) 
On grass cuttings, (runs and burrows of mice and other 
rodents), entrance to badger * s sett and on a pheasant 
corpse; also caught in light traps. (Kent), Herts, Berks, 
Oxon, Glos, (Brecon), Staffs, Lancs, Westmorland, Perth, 
Banff. F (iii),iv-viii,(xii). M (iii),iv,(vi-vii),
viii,(ix),x,xii. [9F,10M]
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~. Mid tibia of both sexes without a single small mid ventral seta, 
although males may have a row of ventral setae. (Minilimosina, in 
part). 60

60. Second costal section distinctly darker than the first or third
costal sections. Thorax with two pairs of dorsocentral setae, 
although the anterior pair is short (fig. 203-204.). 61

-. Second costal section not distinctly darker than the first or 
third costal sections. Thorax with one pair of dorsocentral 
setae. 62

61. Acrostichal setae in four rows (fig. 204.). Male mid tibia without 
a row of short curved ventral setae (fig. 264); sternite V fig.' 
410; surstyli fig. 484; aedeagal complex fig. 570. Female 
spermathecae fig. 344*

Minilimosina (Svarciella) vitripennis (Zetterstedt) 
Found on the ground amongst vegetation, particularly grass, 
and in mouse nests and runs in woodland; also caught in 
pitfall traps and more rarely in baited traps and Malaise 
traps. Sussex, Surrey, Middx, Essex, Herts, (Bucks), Berks, 
Oxon, Is. of Scilly, Cornwall, Dorset, Lundy, Somerset, 
Hants, Suffolk, Norfolk, Cambs, Hunts, Cheshire, (Hereford, 
Notts), Staffs, Denbigh, Brecon, Anglesey, Yorks, Lancs, 
Durham, Westmorland, Dunbarton, Aberdeen, Banff, Inverness, 
(Sutherland), Shetlands, Co. Clare. F i-x,xii. M i-x,(xii).

[121F,141M]
Acrostichal setae in six rows (fig. 203). Male mid tibia slightly 
curved, with a row of short curved ventral setae (fig. 265); 
sternite V fig. 407; surstyli fig. 486; aedeagal complex fig. 
568. Female spermathecae fig. 345

Minilimosina (Svarciella) v-atrum (Villeneuve) 
Known in Britain from four males and one female collected in 
Hereford in either March or May, one male caught in a light 
trap in Herts in June, one male and one female caught in a 
pitfall trap in Yorks in September and one male caught in a 
pitfall trap in Inverness in June. In continental Europe the 
species occurs in deciduous woodland, especially boggy 
forests (Roh^cek, 1983). [1F,4M]
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62. Apical scutellar setae about as long as the scutellum (fig. 210).
63

Apical scutellar setae considerably longer than the scutellum 
(cf. fig. 203). 64.

63; Male sternite V fig. 4-05; surstyli fig. 4-81; aedeagal complex 
fig. 565. Female spermathecae fig. 339•

Minilimosina (Minilimosina) fungicola (Haliday) 
Described from Holywood, Co. Down on fungi, this is not an 
uncommon species and has been found on decaying vegetation 
such as cut grass, compost, oat shoots and lucerne stacks; 
also found on pig and dog dung, on a dead shrew and in 
rabbit holes and caught in small mammal traps, in a stable, 
on windows, in traps baited with horse dung and in a Malaise 
trap. Papp (1979) reared specimens from fungi. The records 
of fungicola (Haliday) given by Richards (1930), other than 
those listed here, require confirmation as they may 
represent other species. Kent, Sussex, London, Middx, Essex, 
Herts, Berks, Oxon, Cornwall, Glos, Suffolk, Norfolk, Cambs, 
Hunts, Hereford, Cardigan, Yorks, Westmorland, Perth, 
Aberdeen, Banff, Co. Clare. F i-iii,v-x,xii.M i-iv,vi-x.

[152F,157M]
Male sternite V fig. 4-06; surstyli fig. 4-83; aedeagal complex 
fig. 569. Female spermathecae fig. 34-2.

Minilimosina (Minilimosina) gemella Roha^ek. 
Previously known from a unique male collected in a manured 
alpine meadow in the central High Alps in Austria at 1,950m, 
this species is newly recorded from Britain. A total of 
eight females and twelve males were caught in pitfall traps 
in northern England at altitudes ranging from 91m to 625m 
(Pitkin, Coulson & Butterfield, in press). Durham,'
Westmorland, Yorks. F viii,ix,xi. M vii-xi. [8F,12M]

64.• Male sternite V fig. 4-08; surstyli fig. 4-82; aedeagal complex
fig. 567. Female spermathecae fig. 34-1 •

Minilimosina (Minilimosina) parvula (Stenhammar) 
Apart from a single male collected in Essex in August, a 
single female collected in Perth in July and a single female
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caught in a light trap in Herts in May, the only British 
material I have examined was collected in traps,, 
particularly those baited with decaying meat in woodland, 
between June and September at- Silwood Park, Berks. In 
continental Europe the species is associated with decaying 
fungi (Roha&ek, 1983). [26F,37M]

Male sternite V fig. 404-; surstyli fig. 4-80; aedeagal complex
564.. Female spermathecae fig. 34-0.

Minilimosina (Minilimosina) baculum Marshall 
Recorded here as new to Britain from eleven females and six 
males caught in pitfall traps in northern England at 
altitudes from 91m to 780m (cf Pitkin, Coulson & 
Butterfield, 1985)* 1M, N.E. Yorks: Tranmire, 213m,
30.x.1978; 1M, Westmorland: Dun Fell, 823m, 18.vii.1978; 1M, 
Durham: Kilhope, 627m, 19.ix.1978; 1M Durham: Cow Green, 
500m, 15.ix.1978; 2F,1M, Durham: Bear Park, 91m, 30.x.1978; 
1F, Durham: Grass Common, 674-m, 30.x.1978; 2F, Westmorland: 
Dun Fell, 823m, 18.vii.1978; 1F Westmorland: Dun Fell, 823m, 
4-.ix.1978; 1F Westmorland, Dun Fell Saddle, 780m,
18.vii.1978; 1F, Westmorland: Sunbiggin, 274-ni, 4-«ix.1978; 
1F, Westmorland: Bog End, 551m, 21.vii.1977; 1F,
Westmorland: Moorhouse, 561m, 18.vii.1978; 1M, Westmorland: 
Golden Groves, 4-57m, 15.vii.1978. FM vi'i-x. [10F,8M]

65• Face and frons bright yellow, contrasting strongly with the black
ocellar triangle.

Male mid tibia with a row of conspicuous ventral setae; mid 
femora with a row of long anteroventral setae (fig. 273); 
sternite V fig. 4-30; surstyli fig. 516; aedeagal complex fig. 
599• Female mid tibia without a mid ventral seta.

Spelobia (Eulimosina) ochripes (Meigen) 
An uncommon species found amongst grass tufts, (under hedge 
cuttings, cut reeds, etc., usually in rather open situations
i.e. meadows and marshy ground); also caught in light traps. 
Kent, (Sussex), Middx, Essex, Herts, Bucks, (Berks), Oxon,
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Cornwall, (Somerset), Hants, Suffolk, Norfolk, Cambs, Hunts, 
(Notts), (Glam), Westmorland, (Perth), Moray, (Nairn,. 
Inverness, Ireland). F i-iv,(v),vi-ix,xi-xii. M (i-ii), 
iii-xi,(xii). [27F,28M]

Either face and frons black or face and at most anterior of frons 
yellow or yellowish. 66

66. Mid tibia with a pair of dorsal basal setae (figs. 250-251, 274-,
276). 67

ft
Mid tibia with a single long dorsal seta, often with a .shorter 
seta basad of it. 72

67. Face yellow.
Female spermathecae fig. 321. Male mid tibia with a row of 

short setae ventrally near apex (fig. 250) and mid femora with 
two or three rows of short setae near base; sternite V fig. 4-00; 
surstyli fig. 4-58; aedeagal complex fig. 54-8.

Kimosina (Kimosina) longisetosa (Dahl) 
A rare species found (under cut sedge, in grass) and 
Mollinia tussocks (and in mouse runs); also caught on horse 
dung. (Berks, Oxon, Hants, Suffolk, Cambs), Hereford, 
Brecon, Banff, (Inverness). F (i,iii, v-vi),viii. M
(i,iii-v),x,(xii). ■ . [1F,2M]

Face black / brown. 68
68. Thorax with three pairs of dorsocentral setae. 69
-. Thorax with two pairs of dorsocentral setae. 70
69. Dull species. Wings comparatively long and narrow, usually 

extending beyond the tip of the abdomen. Female spermathecae fig. 
322. Male mid tibia with two short rows of ventral setae near the 
apex (fig. 251); mid femora with a patch of stout ventral setae 
near base; surstyli fig. 4-57; aedeagal complex fig. 54-7.

Kimosina (Kimosina) plumosula (Rondani) 
An uncommon species found under rotting poplar leaves, in a 
chestnut coppice, on rotting vegetation (and grass); also 
caught on windows. Kent, Middx, Essex, Oxon, Lundy, Yorks. F 
i,(ii),v-vi,viii-ix,(x,xii). M (i-ii),iii,vi,(vii), viii-xi, 
(xii). [5F,12M]
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Shining black species. Wings variable, comparatively short and 
broad, usually not extending beyond the tip of the abdomen. 
Female spermathecae fig. 323• Male mid tibia with two rows of 
stout ventral setae near the apex; mid femora with a patch of . 
short outstanding ventral setae near base; surstyli fig. 4-59; 
aedeagal complex fig. 54-5*

Kimosina (Collimosina) spinosa (Collin)
A very rare species described and known in Britain from a 
single male collected at Burwell Fen, Cambs on 20th March, 
1910. In Czechoslovakia the species has been collected by 
sifting moss and grass from lowland boggy meadows and upland' 
peatbog (Roha2ek, 1983)*

70. - Mid tibia without a mid ventral seta.
Female spermathecae fig. 353• Male surstyli fig. 4-93; 

aedeagal complex fig. 578.
Paralimosina (Paralimosina) fucata (Rondani) 

An uncommon species known in Britain from a single male 
collected at Barton Mills, Suffolk on 8th June, 1931 and 
identified by Collin (1956) as verticella Stenhammer. This 
specimen has subsequently been identified by Rohacek (1983) 
as fucuta (Rondani) , which is confined to woodland, usually 
on dung, but also on fungi, forest litter and on 
carrion. [1M]

Mid tibia with a mid ventral seta. 71
71. Mid tibia with an additional posterodorsal seta near middle 

between basal and apical dorsal setae (fig. 274-); syntergite I + 
II with a median pale desclerotised area (cf. fig. 285). Female 
spermathecae fig. 372. Male sternite V fig. 4-31; surstyli fig. 
515; aedeagal complex fig. 597.

Spelobia (Spelobia) nana (Rondani) 
An uncommon species found amongst grass, (under heather), 
and on brackish dykes; also caught in pitfall traps and 
traps baited with decaying meat and cow dung. Deeming & 
Knutson (1966) bred the species from a putrid snail (Helix 
sp.) found on the Is. of Barra, Outer Hebrides in April,
1962. The records of nana (Rondani) given by Richards
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(1930), other than those listed here^ require confirmation. 
Kent, Berks, Oxon, Northumberland, Westmorland, Yorks. F 
ii,v,vii-x. M vi-x. [4-F,3M]

Mid tibia without an additional posterodorsal seta near the
middle (fig. 276); syntergite I + II without a median pale 
desclerotised area (cf. fig. 283). Female spermathecae fig. 
363. Male sternite V fig. 4-32; surstyli fig. 512; aedeagal
complex fig. 590. Spelobia (Spelobia) parapusio (Dahl)

A usually, parthenogenetic species found principally in 
woodland; male extremely rare. Collected and reared from 
fungi (Okely, 1974; Papp,1979), but also found amongst
grass, under Erica, in small mammal nests and traps, and on 
a dead rabbit; also caught in very large numbers in traps, 
particularly those in woodland baited with decaying meat. 
Kent, Surrey, London, Middx, Essex, Herts, Bucks, Berks,
Oxon, Cornwall, Hants, Hereford, Cheshire. F i-xii. Most
abundant in June - August. [4-22F]

72. Mid tibia without a mid ventral seta. 73
Mid tibia with a mid ventral seta. 75

73. Second costal section distinctly shorter than the third costal 
section.

Female spermathecae fig. 34-6. Male sternite V fig. 4-09; 
surstyli fig. 4-85; aedeagal complex fig. 566'.

Minilimosina (Svarciella) splendens (Duda) 
An uncommon species known in Britain from a single male 
collected at Chippenham Fen, Cambs on 9th June, 1951 and 
identified by Collin (1956) as Limosina nitens Stenhammar. 
This specimen has subsequently been identified by Rohacek 
(1977) as splendens (Duda), which occurs in damp woods on 
fungi, deer dung and amongst vegetation. [1M]

-. Second costal section about as long as or longer than the third 
costal section. 74-
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74-• Female abdomen short and non retractile; tergite VII produced
postero medially (fig. 289); spermathecae fig. 306. Male sternite 
I + II normal, not convex; sternites IV and V with large 
posterior projections (fig. 387); surstyli fig. 4-4-2; aedeagal 
complex fig. 531 -

Apteromyia claviventris (Strobl) 
A not uncommon species found in damp shady places such as 
woods, caves, cellars and burrows of small mammals (Rohatfek, 
1983). Found on fungi (cf Papp, 1979)> in rabbit holes, in a 
colony of Daubenton's bat, in ants’ and wasps’ nests and on 
oat shoots and old beech, as well as a dead shrew. Kent, 
Surrey, Essex, Herts, (Bucks), Berks, Oxon, Somerset,
(Hants), Wilts, Glos, Suffolk, Norfolk, (Cambs, Cheshire), 
Staffs, Hereford, (Cumberland). F i-iii,(iv),v,(vi), vii-ix, 
xii. M i-iii,(iv),v-xii. [4-2F,34M]

Female abdomen long and retractile; tergite VII not produced 
postero medially; spermathecae fig. 319. Male abdominal sternite 
I + II strikingly convex; sternite IV without a posterior
projection; sternite V fig. 389; surstyli fig. 4-55; aedeagal 
complex fig. 4-52.

Herniosina bequaerti (Villeneuve) 
An uncommon species occurring mainly in caves and cellars 
and more rarely in burrows of small mammals (Rohacek, 1983). 
Found in rabbit holes and small mammal nests, including
those of moles, and amongst grass and low herbage. Surrey,
Essex, Herts, Berks, (Is. of Scilly), Devon, (Dorset, 
Norfolk, Lancs, Is. of Lewis). F iii-iv,(v),vii,ix,(xii). M 
ii-iii,(iv),v, ix,(xi). [8F,12M]

75. Female with tergite IX enlarged and covering the bases of the 
cerci; cerci each with two stout spine like setae and some 
smaller fine setae; spermathecae fig. 34-8. Male mid femora with a 
patch of ventral setae near base; sternite V fig. 4-11; .surstyli 
fig. 4-90; aedeagal complex fig. 574-.

Opalimosina (Hackmanina) czernyi (Duda)
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A rare, predominantly fungivorous species known in Britain 
from the type male and female specimens of Limosina Iambi 
Duda (=czernyi Duda) collected in the New Forest, Hants in 
October, 1903, and two males caught in a trap baited with 
decaying meat at Silwood Park, Berks in July and August, 
1983. [1F,3M]

Female tergite IX not enlarged; cerci with either a single stout 
seta and / or long fine setae. Male mid femora without a patch of 
ventral setae near base. (Spelobia. in part). 76

76. Thorax with three or four pairs of dorsocentral setae, the two or 
three anterior pairs only about half as long as the posterior 
(pre scutellar) pair and at most as long as the prescutellar 
acrostichal setae (fig. 2 0 5 ).

Face yellow in male, brownish in female; anterior margin of 
frons yellow in both sexes; legs yellow brown. Female 
spermathecae fig. 371. Male sternite V fig. 422; surstyli fig. 
5 0 6 ; aedeagal complex fig. 5 9 1 .

Spelobia (Bifronsina) bifrons (Stenhammar) 
A not uncommon species found on pig dung, (horse dung), 
manure and compost; (cut grass, haystacks and sometimes 
mouse runs in open spaces, more rarely 'in woods); also 
caught in Malaise traps (and on windows, especially of 
stables). Okely (1974) bred specimens from decaying grass 
exposed in rabbit burrows. Kent, Surrey, London, Middx, 
Essex, Herts, Bucks, (Berks), Oxon, Hants, (Is. of Wight), 
Wilts, Suffolk, Cambs, (Derby), Cheshire, (Hereford, Lancs). 
F iv-x,xii. M (i-iii),iv-x,(xii). [63F,35M]

Thorax with two pairs of dorsocentral setae, the anterior pair 
not as long as the posterior (prescutellar) pair but distinctly 
longer than the prescutellar acrostichal setae. 77
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77. Female cerci long and slender, with long fine setae; spermathecae 
elongate (fig. 362). Male sternite V with two pairs of very long 
setae arising anterior and lateral to- the median posterior comb, 
which comprises a single row of modified spine like setae (fig. 
4.2 4 ); surstyli fig. 514-; aedeagal complex fig. 593.

Spelobia (Spelobia) cambrica (Richards) 
A rare species described from two females and two males 
collected in the Hempstar Valley, Brecon, on a decayed sheep 
skin and in the New Forest, Hants. In Czechoslovakia
cambrica has been found on decayed fungi, dung of deer and 
man, and on decayed leaves and in mice runs (Rohacek, 1983). 
(Hants), Brecon, Merioneth, Banff, Perth, Co. Clare. F
iv,viii. M iv,vii-viii. [2F,5M]

Female cerci short and broad with either a single stout seta and 
/or long fine setae; spermathecae tyre-shaped (figs. 364.-372). 
Male sternite V without two pairs of very long setae (figs. 
425-434. 78

78. Mid tibia with the two long dorsal setae near the apex unpaired
(cf. fig. 272). 79

-. Mid tibia with the two long dorsal setae near apex more or less 
paired (cf. fig. 275). * 84.

79* Abdominal syntergite I + II uniformly pigmented, not weakly 
sclerotised or weakly pigmented medially (fig. 288). Wings fully 
developed or reduced.

Female cerci with long fine dorsal setae (fig. 296); 
spermathecae fig. 364.. Male sternite V without stout setae 
anterior to the postero medial comb (fig. 4-25); comb setae 
without long fine tips; surstyli fig. 505; aedeagal complex fig. 
592. Spelobia (Spelobia) clunipes (Meigen)

A very common and widespread species, occurring throughout 
the year, although rarer in early spring. On dung of cow and 
sheep; in traps baited with horse dung and cow dung; on 
carrion, including pheasant, mole and Evotomys; in mouse 
runs, in trap with Clethrionomys; amongst grass, rushes and 
silverweed; among roots of Aira caespitosa; on mossy
limestone slab; under remains of old lucerne stacks; pile of
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weeds; old beech, under broom, on marsh, near shore, on 
marram dunes, at entrance to rabbit burrows and badger 
setts; also caught on windows, at light, in light traps, 
Malaise traps and pitfall traps. Haliday (1836) described 
Limosina crassimana (now Spelobia clunipes Meigen)) from 
material collected in profusion everywhere on dung hills and 
hotbeds and more rarely on fungi. In baited traps at Silwood 
Park, Berks it was significantly more abundant in woodland 
and in traps baited with horse or cow dung than decaying' 
meat, although at Rothamsted Experimental Station, Herts it 
was not significantly more abundant in light traps in the 
open or woodland and in northern England it was caught in 
pitfall traps on uplands. Kent, Sussex, Surrey, London, 
Middx, Herts, Bucks, Berks, Oxon, Is. of Scilly, Cornwall, 
Devon, Lundy, Somerset, Dorset, Hants, Is. of Wight, Glos, 
Suffolk, Cambs, Salop, Hereford, Pembroke, Cardigan, Brecon, 
Yorks, Lancs, Durham, Westmorland, Arran, Dunbarton, Perth, 
Aberdeen, Banff, Argyll, Inverness, Skye, Ross & Cromarty, 
Lewis. FM i-xii. [328F,229M]

-. Abdominal syntergite I + II weakly pigmented and desclerotised
medially (fig. 286-287). Wings fully developed. . 80

80. Males. 81
-. Females. 83
81. Sternite V without stout setae anterior to the postero medial

comb (fig. 4-2 3 ).
Comb setae with long fine tips (fig. 4-23); surstyli fig. 

504.; aedeagal complex fig. 584..
Spelobia (Spelobia) baezi (Papp) 

Known in Britain only from eight males collected from rushes 
and silverweed or caught in Malaise traps or light traps. In 
the Sierra Nevada, Spain, Rohacek (1983) collected specimens 
by sweeping stream banks and meadows, on decayed grass and 
in runs of Arvicola sp. Herts, Cornwall, Cambs, Aberdeen and 
Co Clare. M vii-viii,xi-xii. [8M]

-. Sternite V with stout setae anterior to the postero medial comb 
(figs. 4.26-427). 82
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82. Sternite V with the stout setae anterior to the postero medial 
comb arising in a group away from the comb; comb comprising two 
rows of setae (fig. 4-27); surstyli fig. 507; aedeagal complex 
fig. 6 0 0 .

Spelobia (Spelobia) talparum (Richards). 
Described from material collected in and around Oxford (Oxon 
and Berks), many from nests and runs of Microtus agrestis, 
and from Besse en Chandresse, Puy de Dome, France. Found on 
dead moles and snails, in nests of small mammals, including 
Microtus agrestis, on marram dunes, on Leontodon tufts; also 
caught in pitfall traps. Surrey, Herts, Bucks, Berks, Oxon, 
Dorset, Yorks, Durham, Westmorland. F i-iv,vi-x. . M 
i-v,vii,ix. [4-F,1M]

Sternite V with the stout setae anterior to the postero medial 
comb arising in a group near the comb; comb comprising three rows 
of setae (fig. 4-2 6 ); surstyli fig. 5 0 8 ; aedeagal complex fig. 
583.

Spelobia (Spelobia) palmata (Richards) 
Described from material collected around Oxford (Oxon and 
Berks) and in a pine wood in an old nest of Vespula vulgaris
L. and in decaying fruit at Oxshott, Surrey. Found on dead 
rook, magpie, and mole; on putrifying snail (Helix aspersa); 
in badger sett; on dung of cow, sheep and man; also caught 
in traps (particularly those baited with decaying meat), 
light traps and pitfall traps. Kent, Sussex, Surrey, London, 
Middx, Herts, Bucks, Berks, Oxon, Devon, Somerset, Hants, 
Glos, Hereford, Yorks, Banff, Argyll. F iii-ix,xii. M 
iv-v,vii-ix. Most abundant in July / August. [207F,331M]

83. Cerci with the dorsal seta about as fine and pale as the apical 
seta although little more than half its length (fig. 286). 
Spermathecae fig. 299. Spelobia (Spelobia) talparum (Richards)

See couplet 82 above.
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Cerci with the dorsal seta characteristically curved and slightly 
stouter and darker than the apical seta, although little more 
than half its length (cf. fig. 297). Spermathecae figs. 365, 367.

Spelobia (Spelobia) palmata (Richards) 
Spelobia (Spelobia) baezi (Papp) 

See couplets 81 and 82 above. According to Roh&tfek (1983) 
the females of baezi may be distinguished from those of 
palmata by the greyish not distinctly brown wings, the 
lateral not more medially situated dorsal setae on abdominal 
tergite IX and the larger abdominal sternite IX. I have not 
been able to recognise any baezi among the 207 females 
examined, by these or any other characters.

84*. Males. 85
Females. 87

00 • Facial cavity, face and gena brown/black. 
postero medial row of small spines.

Sternite IV with a

Sternite V with two submedial patches of hooked setae 
anterior to the postero medial comb (fig. 4-3 3 ); surstyli fig. 
5 1 3 ; aedeagal complex fig. 594-.

Spelobia (Spelobia) pseudosetaria (Duda) 
I have only seen one female from Slough, Bucks caught on a 
window in July 1942, one male caught in Liverpool, Lancs in 
a cellar, near the bottom of a grain - elevator in November, 
1943 and two series collected in London in May, 1890. Collin 
(1925) described Limosina penetralis (a junior synonym of 
pseudosetaria) from the hold of a ship sailing between 
Newcastle and Norway. [34F,30M]

-. Facial cavity, face and part of gena yellowish. 86

8 6 . Sternite V with short thickened setae anterior to postero medial
comb, which consists of two rows of modified setae (fig. 4 2 8 ); 
surstyli fig. 5 1 0 ; aedeagal complex fig. 5 9 6 .

Spelobia (Spelobia) rufilabris (Stenhammar) 
In mouse nest; in a trap with Apodemus silvaticus; on dead 
Apodemus; on pile of weeds and on marsh; also caught in 
Malaise traps, light traps and pitfall traps. Surrey, 
London, Herts, Berks, Lundy, Somerset, Hants, Cambs,
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Hereford, Yorks, Durham, Westmorland, Dunbarton, Perth, 
Aberdeen, Argyll, Inverness, Skye, Eigg, Rhum, St. Kilda.
F ii-xii. M ii-x. [13F,10M]

Sternite V with fine setae anterior to.postero medial comb, which 
consists of three rows of modified setae (fig. 4-28); surstyli 
fig. 5 0 9 ; aedeagal complex fig. 5 9 8 .

Spelobia (Spelobia) luteilabris (Rondani) 
On oat shoots; an old sheepskin; swept from mixed 
vegetation; on windows, in light traps and pitfall traps. 
Sussex, Herts, Is. of Scilly, Hants, Is. of Wight, Wilts, 
Suffolk, Cambs, Cheshire, Hereford, Brecon, Yorks, Durham, 
St. Kilda, Co. Clare. F ii-iv,vii-ix,xi-xii. M ii-iv,
vii-viii,xii. [17F,15M]

87. Facial cavity, face and part of gena yellowish.
Spermathecae fig. 369.

Spelobia (Spelobia) rufilabris (Stenhammar) 
See couplet 86 above.

Facial cavity, face and gena brown / black. 88

8 8 . Spermathecal duct distinctly longer than the diameter of the 
spermatheca (fig. 3 6 0 ).

Spelobia (Spelobia) luteilabris (Rondani) 
See couplet 86 above.

Spermathecal duct about as long as the diameter of the 
spermatheca (fig. 3 6 6 ).

Spelobia (Spelobia) pseudosetaria (Duda)
See couplet 85 above.
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9 ECOLOGY OF SPECIES ATTRACTED TO BAIT.

9.1 Introduction

Despite their common name, not all lesser dung flies or 
Sphaeroceridae breed and feed on dung. Different species have different 
habitat preferences and breed in different types of decaying organic 
matter. The species of Thoracochaeta, for example, are found on the 
coast where they breed in decaying seaweed (Egglishaw, 1961a; Marshall, 
1982c). Leptocera species of the subgenus Rachispoda and species of 
Opacifrons are associated with ponds, streams and rivers, where their 
larvae probably develop in mud (Richards, 1930). Halidayina spinipennis 
and some Sphaerocerinae are frequently caught amongst decaying grass 
cuttings. Richards (1930) recorded numerous species from the runs and 
nests of small mammals such as mice, voles and shrews. Okely (1974.)> 
using grass cuttings as bait, trapped numerous species in rabbit burrows 
at Silwood Park and successfully reared several species from eggs laid 
in the bait. Kimosina empirica is a necrophagous species breeding in 
the decaying flesh of humans, seals and rabbits (Pitkin, in press, a). 
Smith (1975) lists 10 species from a fox corpse in London, and-Dear (in 
Stubbs & Chandler, 1978) records 12 species on carrion in Europe. 
Richards (1930) lists 16 species on carrion in Britain, although only 
one of these is 'most confined to this habitat'. Opalimosina czernyi and 
Spelobia parapusio are typical fungivorous species (Pitkin, in press, 
a).

According to Richards (1930) most of the 'dung haunting species' in .. 
Britain are not restricted to the dung of any particular animal. Edge 
(1968) however, in choice experiments, found that some British species 
of Copromyzinae did have a preference for the dung of certain‘animals. 
Skidmore (in Stubbs & Chandler, 1978) lists 61 species of 
Sphaeroceridae, based on a review of the foreign and British literature, 
associated with dung, manure, privies or sewage, of which 12 species 
were recorded breeding in cow dung and a further 10 species breeding in
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horse dung or horse / cow manure. Hammer (194-1), Papp (1975) and 
Laurence (1955) list 19 species from Denmark, 15 species from Hungary 
and 35 species from England respectively associated with cow dung, 
although only 15 of the species listed b y  Laurence were recorded as 
breeding in cow dung. Hussey (1957) records 16 species from racehorse 
stable manure in England. Debry (1978) lists 33 species from pig slurry 
in Belgium, about 9 of which occurred in large numbers, and Papp (197-4) 
lists 26 species from Hungarian pig farms.

9.2 Methods

To investigate the habitat and bait preferences and phenologies of 
some of the British Sphaeroceridae further, baited traps were set weekly 
over a period of one year, beginning February, 1983, at Silwood Park, 
near Ascot, Berks. The choice of baits was to some extent determined by 
the availability of suitable media. Clearly horse and cow dung, in which 
numerous species were known to breed, had to be included. This was 
obtained fresh locally from a stable and dairy respectively. The nests 
and runs of small mammals, in which Richards (1930) caught numerous 
species, often contain mammal dung and decaying plant remains. Okely 
(1974) had already used grass cuttings as bait in rabbit burrows to 
successfully trap Sphaeroceridae at Silwood Park'. In the absence of 
mice, vole or shrew dung, hamster dung from laboratory animals was used. 
All dung was deep frozen until required. In addition some carrion as 
bait was desirable. Since Richards had successfully reared the 
necrophagous species Kimosina empirica (material in the BMNH) from 
decaying dog meat, tinned dog meat containing rabbit, purchased locally, 
was used as the carrion bait. The traps were set, four in woodland and 
four in the open, about two metres apart in more or less two straight 
lines. In each habitat the four traps were baited with horse dung, cow 
dung, hamster dung or carrion.

The traps each comprised a 60ml plastic container, in which the 
bait was placed, stood in the centre of an 8n diameter plastic plant 
saucer. The latter was filled to a depth of about 15mm with 0.2%
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Table 8. Sphaeroceridae caught in baited traps at Silwood
Park, Herts between February, 1983 and February, 1984..

Species Horse dung Cow dung Hamster Carrion Total Total
dung

Open Wood Open Wood Open Wood Open Wood Open Wood
Chaetopodella scutellaris 154- Spelobia palmata 0
Copromyza similis 89
Spelobia parapusio 0
Spelobia clunipes 19
Crumomyia fimetaria 1
Minilimosina alloneura 0Crumomyia roserii 1
Lotophila atra 4.0
Copromyza equina 10
Minili'mosina parvula 0
Opalimosina liliputana 0
Coproica lugubris 20
Ischiolepta pusilla 3Crumomyia nitida 0
Paralimosina fucata 0
Coproica pusio 1
Apteromyia claviventris 0
Coproica ferruginata 2
Pullimosina heteroneura 1
Leptocera fontinalis 0
Telomerina flavipes 0
Coproica hirticula 3
Opalimosina mirabilis 0
Xenolimosina setaria 0
Copromyza. stercoraria 4.
Ischiolepta denticulata 2Alloborborus pallifrons 2
Opalimosina/Telomerina sp. 0 
Halidayina spinipennis 1
Minilimosina fungicola 0Puncticorpus cribrata 0
Coproica acutangula 3
Coporica vagans 2
Leptocera fenestralis 0
Sphaerocera curvipes 3
Spelobia nana 0
Trachyopella lineafrons 0
Minilimosina vitripennis 0Limosina silvatica 0
Opalimosina czernyi 0
Spelobia bifrons 0
Elachisoma aterrima 1
Leptocera caenosa 0
Pullimosina antennata .0
Total individuals 362
Total species 21

29 377 52 2 0
5 7 34 0 11302 8 76 0 0
4. 6 16 1 150 13 38 5 328 4 52 0 20 101 . 1 1 0
5 4 6 5 105 7 4 0 012 1 14 0 00 0 1 0 02 0 17 0 01 3 1 0 08 1 4 0 06 1 8 1 013 0 4 0 00 14 0 0 01 0 1 0 06 4 1 0 00 9 0 0 01 0 3 0 30 0 1 0 00 6 0 0 02 2 3 0 00 0 8 0 01 2 • 0 0 04 1 0 0 0
3 0 1 0 00 6 0 0 00 3 1 0 02 0 0 0 00 0 0 0 00 1 0 0 00 2 0 0 00 3 0 0 00 1 0 0 00 1 0 0 00 0 1 0 00 0 0 0 00 2 0 0 00 0 0 0 00 1 0 0 00 0 0 0 00 0 0 0 00 1 0 0 0

490 592 348 • 15 3022 30 25 6 6
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15 442 22 492 5140 0 97 378 4757 350 14 371 3853 23 40 114 1540 35 5 117 1222 0 104 1 1059 27 19 48 671 0 48 9 570 0 11 26 377 22 7 23 300 11 0 30 300 0 23 2 251 1 5 13 180 2 2 16 180 0 0 17 171 0 16 0 160 14 0 16 160 0 6 7 130 0 10 0 100 2 0 9 90 8 0 9 90 0 9 0 90 1 2 6 80 0 0 8 80 0 6 1 70 0 3 4 70 0 2 4 60 0 6 0 60 0 4 1 50 3 . 0 5 50 5 0 5 50 0 4 0 40 0 4 0 41 0 4 0 40 0 4 0 43 0 4 0 40 3 0 4 42 0 2 0 20 0 2 0 20 2 0 2 20 1 1 1 20 0 1 0 10 1 0 1 10 0 1 0 1
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formalin solution, to which a small volume of soap solution had been 
added to reduce surface tension and prevent the escape of captured 
flies. The edges of the plant saucers were castellated by cutting out 
twelve 1n diameter semi circles with a hole cutter on an electric drill. 
An 8rt diameter polythene funnel, blocked with a cork, was inverted over 
the plastic plant saucer to reduce the chance of flies escaping and 
prevent the dish filling with rainwater. The funnels were staked down to 
ensure that they did not blow over in the wind or get overturned by 
larger mammals. Nevertheless some funnels were either blown or knocked 
over, and occasionally small mammals entered the traps baited with 
carrion and ate this, leaving only some of their own faeces as evidence' 
of their visit. The traps were emptied and the baits replaced weekly 
except on three occasions, when this was done fortnightly.

9.3 Results

A total of 2,860 Sphaeroceridae representing 4-5 species were caught 
in the eight traps over the twelve months beginning February, 1983 
(Table 8). Representatives of all three subfamilies recorded from 
Britain were caught and these included three of the • nine species of 
Sphaerocerinae, eight of the eighteen species of Copromyzinae and 36 of 
the 80 species of Limosininae recorded from Britain (Pitkin, in press, 
a).

The most abundant species in the traps were Chaetopodella 
scutellaris (Haliday) (22.07% of the total catch), Spelobia palmata 
(Richards) (17.97%), Copromyza similis (Collin) (16.61%), Spelobia 
parapusio (Dahl) (13*4.6%), Spelobia clunipes (Meigen) (5*38%), Crumomyia 
fimetaria (Meigen) (4-.26%) and Minilimosina alloneura (Richards)/. The
latter is newly recorded from Britain (Pitkin, in press, a).
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9.4 Effect of habitat

1,025 specimens representing 34- species were caught in the four 
baited traps in the open and 1,835 specimens representing 32 species 
were caught in the four baited traps in woodland (Table 8). The most 
abundant species in the open were Chaetopodella scutellaris (Haliday) 
(52.39% of the total catch in the open), Minilimosina alloneura 
(Richards) (10.15%) and Copromyza similis (Collin) (9.4-6%), and the most 
abundant species in woodland were Spelobia palmata (Richards) (26.81% of 
the total catch in woodland), Copromyza similis (Collin) (20.60%) and 
Spelobia parapusio (Dahl) (20.22%).

To compare the catches in open and woodland habitats, a two-way 
analysis of variance was carried out. Because of considerable 
differences in sample size and variance, the original data was 
transformed to log e (catch +1). The F ratio (Mean squares of habitat / 
mean squares of error) of 0.505 confirms that there is no significant 
difference, at the 5% level, in catch from habitat to habitat (F̂  ^  = 
4.06, p = <0.05) (Table 9).

Two way analysis of variance of the catches of 
Sphaeroceridae in open and woodland habitats

Degrees of 
freedom

Sum of 
squares

Mean
squares

Table 9.

Source

Species 44
Habitat 1

Error 44

158.40 3.60

0.91 0.91
79.25 1.80
238.56Total 89
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9.5 Habitat preferences

Although there is no significant difference between the total 
catches in open and woodland habitats, a number of species were more 
abundant, or were only caught, in one habitat or the other. The habitat 
preferences of the most abundant species were investigated further 
using tests based on the hypothesis of no preference. If a species 
has no preference for one type of habitat or the other, then the numbers 
caught should be equal for both habitats, assuming the catches represent 
random samples.

Six species, Chaetopodella scutellaris (Haliday), Goproica lugubris
(Haliday), Goproica pusio (Zetterstedt), Lotophila atra (Meigen),
Minilimosina alloneura (Richards), and Pullimosina heteroneura2(Haliday), were significantly more abundant in the open (when X  ̂ = 
3.84-1, p = 0.05).

Eleven species, Apteromyia claviventris (Strobl), Copromyza similis 
(Collin), Crumomyia fimetaria (Meigen), Crumomyia nitida (Meigen), 
Crumomyia roserii (Rondani), Minilimosina parvula (Stenhammer), 
Opalimosina liliputana (Rondani), Paralimosina fucata (Rondani), 
Spelobia clunipes (Mei'gen), Spelobia palmata (Richards), and Spelobia 
parapusio (Dahl), were significantly more abundant in woodland.

Three species, Coproica ferruginata (Stenhammer), Copromyza equina, 
and Ischiolepta pusilia Fallen, were not significantly more abundant in 
one habitat or the other.

Although based on catches from only four traps in each habitat over 
a period of one year, there is some agreement between these preferences 
and those observed in light trap catches over a three year period at 
Rothamsted Experimental Station, Herts (Pitkin, in press, a). Copromyza 
similis and Crumomyia nitida were significantly more abundant in 
woodland at both sites, although both species occur on upland sites in 
northern England (Pitkin, Coulson & Butterfield, 1985). Copromyza
equina, which was not significantly more abundant in baited traps in
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woodland or the open at Silwood Park, was, however, significantly more 
abundant in the open at Rothamsted. Lotophila atra, which was 
significantly more abundant in the open at Silwood Park was not 
significantly more abundant in either woodland or the open at 
Rothamsted. Both C. equina and L. atra occur on upland sites in northern 
England.

9.6 Effect of different baits

84.2 specimens representing 30 species were caught in the two traps 
baited with horse dung, the most abundant species being Copromyza 
similis (Collin) (45.89% of the total catch on horse dung) and 
Chaetopodella scutellaris (Haliday) (21.48%)

940 specimens representing 39 species were caught in the two traps 
baited with cow dung, the most abundant species being Chaetopodella 
scutellaris (Haliday) (45.64% of the total catch on cow dung) and 
Minilimosina alloneura (Richards) (10.85%).

45 specimens representing 9 species were caught in the two traps 
baited with hamster dung, the most abundant species being Crumomyia 
roserii (Rondani) (33-33% of the total catch on hamster dung) and 
Spelobia palmata (Richards) (24-44%).

1,023 specimens representing 26 species were caught in the two 
traps baited with carrion, the most abundant being Spelobia palmata 
(Richards) (44.67% of the total catch on carrion) and Spelobia parapusio 
(Dahl) (34.90%).'
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In order to compare the catches of Sphaeroceridae using different 
baits a two way analysis of variance was carried out. As with the two 
way analysis of variance of the habitat data, the original catches were 
transformed to log e (catch + 1), as there were considerable differences 
in sample size and variance. The F ratio (Mean squares of bait / Mean 
squares of error) of 15*24.8 confirms that there is a significant 
difference, at the 0.1% level, in catch from bait to bait (F^ = 
3.94-, P =<0.01) (Table 10).

Table 10 Two way analysis of 
Sphaeroceridae using

variance of the catches 
different baits.

of

Source Degrees of Sum of Mean
freedom squares squares

Species A A 166.4.9 3.78

Bait 3 4.9*86 16.62

Error 132 143.23 1.09
Total 179 359.58

9.7 Bait preferences

The bait preferences of the most abundant species were investigated 2using X tests, based on the hypothesis of no preference.

Six species, Coproica lugubris. C. pusio, Crumomyia roserii,
Copromyza similis t Lotophila atra, and Opalimosina liliputana, were2significantly more abundant in traps baited with horse dung (when X  ̂ ==
3.84.1, P = <0.05).

Three species, Chaetopodella scutellaris, Crumomyia fimetaria and 
Minilimosina alloneura, were significantly more abundant in traps baited
with cow dung.
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Spelobia clunipes was significantly more abundant in traps baited 
with either horse or cow dung.

Four species, Apteromyia claviventris, Minilimosina parvula. 
Sp'elobia palmata and S. parapusio, were significantly more abundant in 
traps baited with carrion.

Four species, Coproica ferruginata, Gopromyza equina, Paralimosina 
fucata and Pullimosina heteroneura, were only caught in traps baited, 
with horse or cow dung and showed no preference for either.

Neither Ischiolepta pusilla or Crumomyia nitida showed a 
significant preference for any of the baits.

9.8 Similarities of the catches

The two way analyses of variance have shown that there is no
significant difference between catches in the two habitats but that
there are significant differences between some catches using different

2baits. Moreover X tests have shown that numerous species were 
significantly more abundant in one habitat or the other and that many of 
these species were significantly more abundant in traps baited with a 
particular bait or baits. The effects of different baits in open and 
woodland habitats have not been considered separately. Factor analysis, 
although more usually applied to determine the effects of different 
treatments on crops, could be used to investigate the effects of bait 
and habitat separately. This method of analysis would, however, require 
a replicate set of data from a second group of eight traps. In the 
absence of a replicate data set, comparisons between the catches in each 
of the traps were made using Horn’s (1966) modification of Morisita’s 
(1959) similarity coefficient (which is virtually independent of sample 
size and diversity). Although this * will not indicate whether the 
similarities (and differences) due to bait and habitat separately are
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statistically significant, it may provide an insight as to the 
relationships of the sphaerocerid faunas of baits in different habitats 
and possibly indicate the presence or absence of discrete communities.

The results are presented as a single linkage dendrogram (Fig. 
615). The catches in traps baited with horse and cow dung in the open 
are more similar to each other than either is to the catches in traps in 
woodland with similar bait. Moreover the catches in the traps baited 
with horse and cow dung in woodland were more similar to each other than 
either is to catches in the open with similar bait. This suggests that 
habitat may influence the distribution of species more than the type of 
bait •

9.9 Phenology

2The habitat and bait preferences demonstrated by the X tests 
indicate that several species are attracted to the same bait in the same 
habitat. This suggests that there may be competition for the same food 
resource. In order to investigate this further, the phenologies of the 
sufficiently abundant species were examined by plotting frequency 
histograms of abundance for all traps per four week period beginning 
21st February, 1983 and finishing 20 February, 1984. (Figs. 616 - 621).

Three species which were significantly more abundant in traps 
baited with cow dung in the open - Chaetopodella scutellaris (Haliday), 
Minilimosina alloneura (Richards) and Coproica pusio (Zetterstedt) - 
were most abundant in the period 11th July to 5th September (Fig. 616), 
although C. scutellaris was also fairly abundant in the period 18th
April to 16th May. Pullimosina heteroneura, significantly more abundant
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in the open in traps baited with horse or cow dung, was caught only in 
the period 13th June to 8th August (Fig. 617). All four species could 
therefore be competing for the same food resource at approximately the 
same time of year.

Two species, Lotophila atra (Meigen) and Goproica lugubris 
(Haliday), were significantly more abundant in traps baited with horse 
dung in the open. Coproica lugubris was most abundant in the four week 
period 21st February to 21st March, although it also occurred in the 
following four weeks and in the period 11th July to 31st October (Fig. 
617). Lotophila atra was most abundant in the four week period 18th 
April to 16th May, although it also occurred in the previous eight 
weeks. The two species could therefore be competing with each other and 
with Pullimosina heteroneura for the same food resources for part of the 
year.

Three of the five • species significantly more abundant in traps 
baited with carrion in woodland - Spelobia palmata (Richards), 
Minilimosina parvula (Stenhammer) and Ap'teromyia claviventris (Strobl) - 
were most abundant in the period 13th June to 3rd October (Fig. 618). 
They may therefore be competing for the same food resource at the same 
time of year. Spelobia parapusio (Dahl) however, which was also 
significantly more abundant in the woodland trap baited with carrion, 
was most abundant in the four week period 16th May to 13th June (Fig. 
618), numbers decreasing steadily to 3rd October thereafter, at the-time 
when S. palmata, M. parvula and A. claviventris were most abundant. 
Crumomyia roserii (Rondani), which was also most abundant in the 
woodland trap baited with carrion was, in contrast, most abundant in the 
four week period 28th November to 26th December (Fig. 619) > as the 
numbers of S. palmata, M. parvula. A. claviventris and S. parapusio 
decreased. S. parapusio and C. roserii only occurred together,in very 
low numbers, in the period 13th June to 11th July and do not therefore 
appear to compete for the same food resources at the same time of year, 
although both may compete with S. palmata, M. parvula and A. 
claviventris.
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Crumomyia fimetaria (Meigen), which was significantly more abundant 
in traps baited with cow dung than horse dung or hamster dung but not 
carrion, occurred almost throughout the year (Fig. 619)• It was, 
however, absent in the four week period 11th July to 8th August, when 
Opalimosina liliputana (Rondani) was most abundant, and in the four week 
period 21st March to 18th April. Opalimosina liliputana was also 
significantly more abundant in traps baited with either cow dung or 
carrion in woodland and may therefore compete for the same food resource 
at the same time as C. fimetaria.

. Copromyza equina Fallen was only caught in traps baited with horse 
or cow dung, and Spelobia clunipes (Meigen) was significantly more 
abundant in traps baited with either horse or cow dung. Spelobia 
clunipes occurred almost throughout the year, whereas C. equina was not 
caught between 11th July and 28th November (Fig. 620). Some competition 
may exist between these two species and also with those species which 
were significantly more abundant in traps baited either with horse dung 
or cow dung

9.10 Discussion

The results presented here suggest that although many dung species 
are attracted to the dung of more than one species of animal, as 
Richards (1930) implied, most appear to have a significant preference 
for one particular habitat and, within that habitat, appear to have a 
significant preference for one particular type of bait, as Edge (1968) 
demonstrated in the laboratory for some species of Copromyzinae. 
Although some species were attracted to both dung and decaying carrion, 
most of these had a significant preference for one or the other. 
Furthermore, within both habitats, 'adults of many species were 
frequently most abundant at the same, or approximately the same, time of 
year, suggesting that there could be competition for food resources 
among them.
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It should be remembered however, that only a very limited range of 
baits were used, and these were deployed in few traps for only twelve 
months. It is likely that some of the species will have preferences for 
other types of decomposing organic matter than those used in this study. 
It is also likely that, in different habitats, some of the species are 
more abundant at different times of year to those observed here. 
Moreover, the effects of bait are variable and in many.cases, as their 
attractiveness changes with age, they may well introduce a further 
source of error (Southwood, 1978) particularly as the rates of 
decomposition varied during the course of the year i.e. during winter 
the' baits were sometimes still frozen after a week in the field. 
Furthermore it is possible that the small amount of formalin solution 
used as a preservative in the traps may be attractive to certain 
species, as Luff (1968) has demonstrated for some Coleoptera. However, 
of the total 2,860 specimens of 4-5 species, only 4-5 specimens (1.57%) of 
nine species were caught in the two traps baited with hamster dung. 
This suggests that even if none of these was attracted to the hamster 
dung, only a small proportion of the total catch are likely to have been 
attracted by the formalin solution.

Although the baits were attractive to a large number of different 
species, the baits used may not represent those pabula normally selected 
by females for oviposition.
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10 ECOLOGY OF SPECIES ATTRACTED TO LIGHT.

10.1 Introduction

The apparent attraction of insects, particularly moths, to light at 
night is a familiar observation. The causes for this behaviour, however, 
are not well understood, although various hypothesis have been proposed. 
Buddenbrock (1937) suggested a 'light compass' orientation, whereby a 
moth could navigate a straight course at night by flying at a fixed 
angle to a celestial beacon such as the moon. In the presence of 
artificial light, a moth trying to maintain a straight course would 
spiral into the lamp. Duane & Taylor (1950) and Callahan (1965) 
postulated that physical properties of artificial light, such as infra 
red emissions, are similar to radiations from food sources or mates and 
that these emissions are attractive to moths. Other qualities such as 
the polarisation of artificial light (Davidson, in Hsaio, 1972) and the 
association of light and heat (Pickens et al, 1969) have also been 
suggested as attractants.

Mazokhin-Porshnyakov (1960) suggested that moths seeking open space 
would fly towards the night sky, and that field dwelling species would 
fly towards an artificial light in error for that reason. On converging 
upon the light source, the moth would subsequently lose the dark 
adaptation of its eyes because of the high light intensity and become 
'physiologically trapped'. A similar 'trapped' reaction is suggested by 
Robinson & Robinson (1950). Hsaio (1972; 1973) suggested, in his 'Mach 
Band' theory, that the attraction of night flying insects to artificial' 
light falls into two phases - a far phase at low light intensities, in 
which the moth exhibits a diversity of flight behaviour including 
phototaxis, and a near phase at high light intensities, in which the 
moth behaves as it would in daylight, flying towards the dark Mach Band 
surrounding the light, to escape the illumination.
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Whatever, the mechanism involved, the number of individuals of a 
particular species caught in a light trap depends on how many cross the 
boundary of the region of influence. The distance of the boundary from 
the light source varies from species to species and is dependent on the. 
power of the light source and the amount of natural illumination, 
modulated by the spectral response and visual acuity of the species or 
individual concerned (Bowden, 1982). The estimated maximum distance for 
a 125W mercury vapour lamp varies from between 35m at full moon to 519m 
when there is no moon (Bowden & Morris, 1975). At this distance the trap, 
illumination equals that of the background illumination. Many insects 
may of course only respond at distances much less than this. Whether an 
individual enters the region of influence is a random event. Light trap 
catches may therefore be considered as random samples of the populations 
of the species caught.

In addition to the differences in spectral response and visual 
acuity, different species are likely to have different flight patterns, 
some flying throughout the night and others for only short periods, such 
as at dawn or dusk.: Consequently the relative number of individuals of 
different species caught in light traps may no,t be indicative of the 
relative abundance of those species in the habitats sampled. 
Nevertheless comparison between the catches of several identical traps, 
particularly over long periods of time, may be useful for comparing 
faunas, identifying habitat preferences and investigating the phenology 
of certain species caught, especially if the relative effectiveness of 
the traps in different habitats is taken into consideration.

Apart from moths, many insects, including some Sphaeroceridae, fly 
at night and are frequently caught at light or in light traps (Richards, 
1930). Edge (1968) studying diurnal rhythms in some coprophagous species 
found that Copromyza similis (Collin) and C, equina Fallen were most 
active between 21.00hrs and midnight and that C. atra (Meigen) was most
active between 18.00 - 21.00hrs. Elton in Richards (1930) observed, with
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the aid of a torch, Leptocera humida (Haliday) in 'full activity* at 
night near a small stream, and both Rondani and Collin (Richards, 1930) 
recorded Trachyopella atoma (Rondani) 'attracted to light'. Until the 
present time however, no quantitative studies of Sphaeroceridae caught 
in light traps have been undertaken

10.2 Methods

The Sphaeroceridae caught in four light traps at Rothamsted 
Experimental Station between 10/11th December, 1980 and 9/10th December, 
1983 were segregated from the rest of the catch by Dr John Bowden.This 
material included over 7,000 specimens of 4-0 species in about 900 
samples. These samples were kindly sent to me for identification. Each 
sample, comprising one night's catch from one trap preserved in alcohol, 
was sorted into its constituent species, identified and labelled. The 
identifications were noted on a custom designed form and each species in 
a sample was preserved in alcohol in a separate glass tube. The 
polythene stoppers used to close the tubes were colour coded prior to 
storage to facilitate subsequent retrieval.

The four Rothamsted traps (Williams, 1948) from which Sphaeroceridae 
were examined form part of the continuing Rothamsted Insect Survey (cf 
Reports of the Rothamsted Experimental Station, 1969 - 1983). Two of 
these traps, GI and GII are sited to obtain comparisons within the 1.5ha 
deciduous wood called Geescroft Wilderness. One trap, GI, is 
approximately in the middle of the wood, and the other, GII, is about 
50m SW of the first and about 30m in from the south western edge of the 
wood (Fig. 622). The wood consists of oak and ash with hawthorn and 
holly dominant beneath. The other two traps are sited to the north of 
the wood in the open. One trap, B, is sited about 700m N of the wood on 
the boundary between a tennis court and an arable field normally planted 
with field beans or cereals. There are low buildings about 90m north. 
These may have a limited effect on light pattern around the trap and
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their lights may occasionally compete with the light trap source (Perry 
& Bowden, 1983). This trap, B, and trap GI have been used to compare 
catches in open and woodland sites (Bowden, 1982). Trap A is about 225m 
east of trap B and east of a tall hedge about equidistant between traps 
A and B. Trap A is sited to register the effects of environmental change 
(Taylor, 19V4-)• There has probably been some competition from glasshouse 
mercury lights about 100m north of the trap, and car park lights about 
50m west of the trap have increased background illumination. All four 
traps are normally emptied before 10.00hrs GMT and the catch 
subsequently sorted.

. There is much evidence to support a model describing the functioning 
of a light trap as Catch = Trap illumination / Background illumination 
(Bowden, 1981; 1982; Bowden & Church, 1973; and Bowden & Morris, 1975)* 
As far as the traps at Rothamsted are concerned, the artificial light 
source, and hence trap illumination, is constant from trap to trap and 
throughout the three year study period. At fixed trap illumination the 
catch is inversely proportional to background illumination, which varies 
according to the phases of the moon, the amount and density of cloud 
cover and the surrounding vegetation.

Bowden (1981; 1984.) has shown that moonlight influences light trap 
catch size and also provides a means of adjusting catch size to allow 
for variation in moonlight. This adjustment necessitates comparison with 
an unbiased catch, such as that of a suction trap, which is independent 
of the available light, in order to substantiate both the principle and 
method of correction. Unfortunately no such catches of Sphaeroceridae at 
Rothamsted were examined, so the results presented here do not take 
account of variation in moonlight, although this is minimised by 
combining the daily catches into four Rothamsted standard weekly catches 
(Taylor & French; 1973) each equivalent to a lunar cycle. Under this 
regime catches made on February 29th and December 31st are ignored, so 
that there are.exactly 52 weeks in a year. Each week is numbered from
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the first week of January. The use of four Rothamsted weeks also tends 
to minimise the effects of varying cloud cover (Bowden, 1981). The 
effect of vegetation on background illumination is discussed below.

10.3 Results

Table 11 lists the 4.0 species of Sphaeroceridae and the numbers o f . 
individuals of each caught in all four traps between the nights of 
10/11th December, 1980 and 9/10th December, 1983. Representatives of all 
three sub families recorded from Britain were caught and these included 
three of the nine species of Sphaerocerinae, eleven of the eighteen 
species of Copromyzinae, and twenty five of the eighty species of 
Limosininae. The latter included two of the seven species of Coproica 
recorded from Britain, three of the five species of the sub genus 
Leptocera, two of the eight species of Minilimosina, six of the fourteen 
species of Spelobia, one of the two species of Terrilimosina, both 
British species of Telomerina and two species of Thoracochaeta, as well 
as single specimens of other genera.

The most abundant species in the traps were Copromyza similis 
(Collin) and Copromyza equina Fallen. Only four other species, Limosina 
silvatica (Meigen), Leptocera nigra Olivier, Crumomyia nitida (Meigen) 
and Spelobia clunipes (Meigen), were represented by more than 1% each of 
the total catch.

About half of the species caught in the light traps over the three 
year period of study are represented by so few specimens that it seems 
likely that they were caught by accident, particularly since negative 
phototaxy is rather common, at least' among the Limosininae (Roha^ek,
1982), which comprise the majority of the species recorded from Britain.
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Table 11 Sphaeroceridae caught in light traps at
Rothamsted Experimental Station between December, 
1980 and December, 1983-

S p e cie s Trap T o ta l T o ta l Percentage
A B G I G I I Females Males t o t a l  catcl

Copromyza s i m i l i s U 9 1021 164.9 2736 32 16 2339 5555 7 8 .6 4
Copromyza equina 48 4.08 67 139 413 259 662 9 -3 7
Lim o sina s i l v a t i c a 6 91 105 123 79 202 2 .8 5
Lep to cera  n ig r a 93 19 37 5 1U 40 154 2 .1 8
Crumomyia n it id a 1 60 43 65 39 104 1 .4 7
S p e lo b ia  c lu n ip e s 7 21 18 25 38 33 71 1.01
B o r b o r illu s  v it r ip e n n is 8 39 k 12 38 25 63 0 .8 9
L o to p h ila  a tr a . 2 7 15 12 27 9 36 0 .5 1
M in ilim o sin a  f u n g ic o la 6 25 5 28 8 36 0 .5 1
C o p ro ica  vagans 9 U 1 1 11 14 25 0 .3 5
Crumomyia f im e t a r ia 17 6 22 1 23 0 .3 3
S p e lo b ia  palm ata 1 7 8 7 9 16 0 .2 3
B o r b o r illu s  c o s t a l is 4 9 1 10 4 14 0.20
B o r b o r illu s  u n c in a ta 2 6 1 5 8 6 14 0.20
G ig a lim o sin a  f la v ic e p s 7 6 6 7 13 0 .1 8
Lep to cera  f o n t in a l is 1 9 2 10 2 12 0 . 1 7
Lep to cera  caenosa 3 2 1 2 k 4 8 0.11
P u llim o s in a  antennata k 3 3 4 7 0.10
Is c h io le p t a  p u s i l l a 5 2 2 5 7 0.10
T e r r il im o s in a  s c h m itz i 5 k 1 5 0 .0 7
A llo b o rb o ru s p a l l i f r o n s k 3 1 4 0 .0 6
Copromyza s t e r c o r a r ia 1 1 2 3 1 4 0 .0 6
Lep to cera  humida 1 1 1 1 k 4 0.06
Sphaerocera c u rv ip e s 1 2 2 1 3 0 .0 4
B o r b o r illu s  n it id if r o n s 1 1 1 1 2 0 .0 3
L ep to cera  coxata 1 1 1 1 2 0 .0 3
Spelobia^ r u f i l a b r i s 1 1 2 2 0 .0 3
Is c h io le p t a  d e n t ic u la t a 2 1 1 2 0 .0 3
Thoracochaeta zo ste ra e 1 1 1 1 2 0 .0 3
C o p ro ica  a cu tan g u la 1 1 1 0.01
H a lid a y in a  s p in ip e n n is 1 1 1 0.01
Kim osina e m p irica 1 1 1 0.01
Lep to cera  f e n e s t r a l is 1 1 1 0.01
M in ilim o s in a  v-atrum 1 1 1 0.01
S p e lo b ia  b a e z i 1 1 1 0.01
S p e lo b ia  l u t e i l a b r i s 1 1 1 0.01
S p e lo b ia  talparum 1 1 1 0.01
Telom erina f la v ip e s 1 1 1 0.01
Telom erina pseudoleucoptera 1 1 1 0.01
Thoracochaeta brachystom a 1 1 1 0.01

T o t a l 331 15 7 2 2031 3 12 9 4 174 2889 7063
Number of sp e cie s 16 22 27 28 35 32 40
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Interestingly, the number of females caught in the light traps 
(Table 11) was noticeably higher than the number of males. Comparison of 
the sex ratios of the six most abundant species caught in the light 
traps with those given by Richards (1930) suggests that although males 
of Copromyza similis (Collin) and Leptocera nigra Olivier may be less 
numerous than females (100F : 91M and 100F : 92M respectively), they are 
also less frequently caught in light traps (100F : 73M and 100F : 35M 

respectively). This requires further investigation however, as Richards’ 
ratios were based on museum specimens rather than random samples of 
natural populations.

10.4- Effect of habitat.

Shade reduces the intensity and changes the spectral characteristics 
of solar radiation. In consequence, in addition to differences in 
temperature, humidity etc., the amount of available light differs 
between open and woodland habitats. This is particularly so if one 
compares open country with woodland in full leaf, where in temperate 
regions, only 10% or less of the solar radiation penetrates the canopy 
(Reifsnyder & Lull, 1965) • Since the effectiveness of a light trap 
varies in relation to the background illumination, which at night 
includes moonlight and starlight, one would expect differences in catch 
between the two habitats, even if other environmental factors were 
identical, especially in summer and early autumn when the canopy is at 
its densest. For any particular species the effect of differences in 
background illumination can be allowed for by standardisation before 
analysis (Bowden, 1981) provided that the species does not have a marked 
preference for one habitat or the other and that there' is some 
information on periodicity of that species.
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No quantitative studies have been carried out to compare the 
Sphaeroceridae of open and woodland habitats. Moreover very little 
information on the flight periodicity of Sphaeroceridae is available. 
Nevertheless the relative sizes of light trap catches may be useful in 
delimiting those species which have a marked preference for one habitat 
or the other.

Trap B, in the open, and trap GI, approximately in the middle of' 
Geescroft Wilderness, have been used to compare catches in open and 
woodland habitats (Bowden, 1982). Traps B and GI caught 22 and 21  

species respectively. Only trap GII, 30m in from the south western edge 
of- Geescroft wilderness, caught more species (28) than trap GI. Trap A, 
on an environmentally changing site in the open, only caught 16 species, 
although these did include single specimens of two species not caught in 
any of the other traps.

The diversities of the catches in each of the four traps were 
compared using the indices of Shannon & Weaver (1949) and Simpson (1949) 
(Table 12). The traps may be ranked in increasing order of diversity.- 
GII, GI, B, A (which is the reverse of the order based on either the 
total number of species or the total number of individuals). This 
suggests that the sphaerocerid fauna of woodland may be more diverse 
than that of the open countryside, although it should be remembered that 
the relative effectiveness of the light traps in different habitats has 
not been taken into account.
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Table 12 The diversities of the light trap catches of
Sphaeroceridae at Rothamsted Experimental Station 
between December, 1980 and December, 1983«

Trap A Trap B Trap GI Trap GII

Shannon Weaver 1.53 1.06 0.93 0.63

Simpson 0.30 0.49 0.66 0.76

• Having examined the relative diversities of the catches in each of 
the traps, a two way analysis of variance was carried out to see whether 
there was a significant difference between any of the catches. 
Examination of the data (Table 11) reveals considerable variation in the 
numbers of individuals between traps and species. The total variation in 
the data can be expressed as the sum of the variation due to species 
composition, variation due to trap position and variation due to species 
x trap interaction. If the variation due to trap position is much 
greater than the variation due to the species x trap interaction, there 
is evidence that there is a significant difference in catch from trap to 
trap.

The variation in the data was analysed by two way analysis of 
variance using Minitab on a PDP computer. Since there were considerable 
differences between sample sizes and variances, the original data were 
transformed to log (catch + 1) before analysis. The F ratio (Mean 
squares of traps / Mean squares of error ) of 5.663 (Table 13) confirms 
that there is a significant difference (at the 5% level) in catch from 
trap to trap (F^ = 2.68, p = <'0.05). It follows from this and the 
original data (Table 11) that the catch in trap A, on a disturbed site, 
is significantly different from that of the other catches. The catch in 
trap B, in the open, however is not significantly different from those 
in traps GI and GII in the woodland.



-  1 U  - Brian PitkinBritish Sphaeroceridae

Table 13 Analysis of variance of the four light trap
catches at Rothamsted Experimental Station between 
December, 1980 and December, 1983*

Source Degrees of Sum of Mean
freedom squares squares

Species 39 303.173 1 .1 1 k

Traps 3 11.603 3.868

Interaction 117 79.909 0.683

Total 159 394.685

10.5 Similarities of the catches.

The catches were compared in terms of species composition and
abundance using Horn's (1966) modification of Morisita's (1959) index, 
which is virtually independent of sample size and diversity. In
addition, the original data were transformed to log e (catch + 1), as
suggested by Wolda (1981), to remove any bias due to changes in
abundance of the common species between traps. The results are presented 
as a single linkage dendrogram (Fig. 623).

The catches in the two woodland traps GI and GII are more similar to 
each other than either is to the catches in the open. There is also a 
greater similarity between the catches in trap B and trap A, in the 
open, than between the catch in trap B and either the catch in trap GI 
or GII, in woodland, perhaps as might be expected. Interestingly the
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similarities . of the catches of Sphaeroceridae agree with those of 
catches of Chrysoperla carnea in the same four light traps from 1975 - 
1980 (cf Perry & Bowden, 1983). This suggests that light trapping may be 
a more useful habitat sampling method than has previously been thought.

10.6 Phenology of Copromyza similis (Collin)

A total of 5,555 specimens of C. similis were caught in the four 
light traps at Rothamsted Experimental Station in the three years from 
December, 1980 to December, 1983. The numbers caught in each trap ranged' 
from 14-9 (2.68% of the total catch) in trap A to 2,736 (49*25%) in trap 
GII- (Table 11). In order to study the phenology of C. similis, the total 
catch in each trap per four Rothamsted weeks was calculated (Table 14). 
This standardisation allows for differences in sample volumes in 
different traps and allows for comparison between years.

It is evident from Table 14 that C. similis is most abundant in 
winter, with peaks of abundance between weeks 42-49 (mid October to 
early December) in trap A; weeks 4 6 - 1  (mid November to early January) 
in. trap B; and weeks 5 0 - 5  (mid December to early February) in traps GI 
and GII. Overall the species was most abundant in weeks 5 0 - 5  (mid 
December to early February). This is in contrast to Richards (1930) who 
stated that ’there is no period of special abundance, except possibly in 
spring', but in broad agreement with Edge (1968) who found C. similis to
be most abundant at Durham in November, December and February.
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Table 14- Copromyza similis (Collin) caught in light traps
at Rothamsted Experimental Station between 
December, 1980 and December, 1983-

Four week Trap A
period
beginning
week no. No. %

50/80 2 1 .3 4
2 /8 1 4 2.68
6 /8 1 0 0.00

•10/81 5 3 .3 6
14 /8 1 0 0.00
18 /8 1 7 4 .7 0
2 2 /8 1 6 4 .0 3
26/81 0 0.00
30/81 4 2.68
3 4 /8 1 5 3 .3 6
38/81 8 5 .3 7
42/81 8 5 .3 7
46/81 18 12 .0 8
50/81 1 0 .6 7

2 /8 2 5 3 .3 6
6 /8 2 8 5 .3 7

10 /8 2 0 0.00
14 /8 2 1 0 .6 7
18 /8 2 3 2.01
2 2 /8 2 0 0.00
2 6 /8 2 0 0.00
30/82 0 0.00
3 4 /8 2 0 0.00
38/82 2 1 .3 4
4 2 /8 2 26 1 7 .4 5
46/82 12 8 .0 5
50/82 5 3 .3 6

2 /8 3 4 2.68
6 /8 3 0 0.00

10 /8 3 1 0 .6 7
14 /8 3 0 0.00
18 /8 3 0 0.00
2 2 /8 3 1 0 .6 7
2 6 /8 3 2 1 . 3 4
30 /8 3 0 0.00
3 4 /8 3 1 0 .6 7
3 8 /8 3 2 1 .3 4
4 2 /8 3 5 3 .3 6
4 6/8 3 3 , 2.01

T o t a l 149

Trap B Trap GI

No % No. %

45 4 .4 1 239 14 .4 9
13 1 1 2 .8 3 196 1 1 .8 9

73 7 . 1 5 93 5 .6 4
87 8 .5 2 139 8 .4 3

9 0.88 9 0.56
16 1 . 5 7 8 0.48

9 0.88 1 0 .06
14 1 . 3 7 8 0.48

3 0 .2 9 18 1 .0 9
23 2 .2 5 4 0 .2 4
19 1.86 0 0.00
22 2 . 1 5 1 0 .06
70 6.86 61 3 .7 0
28 2 .7 4 87 5 .2 8
30 2 .9 4 13 0 7 .8 8
48 4 .7 0 79 4 .7 9
0 0.00 1 0.06
5 0 .4 9 7 0.42
8 0 .7 8 3 0 .1 8
0 0.00 1 0.06
0 0.00 0 0.00
0 0.00 2 0.12
0 ■ 0 .0 0 1 0.06
10 0.98 2 0.12
24 2 .3 5 7 0.42
50 4 .9 0 99 6.00
67 6 .5 6 18 1 10.98
60 5.88 13 3 9 .0 7
2 0.20 9 - 0 .5 4

18 1 .7 6 21 1 . 2 7
4 0 .3 9 9 0 .5 4
9 0 .2 4 4 0 .2 4
6 0 .5 9 2 0.12
8 0 .7 8 10 0.61
0 0.00 10 0.61
7 0.68 3 0 .1 8
22 2 . 1 5 1 0 .0 6
30 2 .9 4 8 0.48
64 6 .2 7 62 3 .7 6

1021 1649

Trap GII All traps

No % No. %

494 18 .0 5 780 14 .0 4
534 1 9 .5 2 865 1 5 .5 7
298 10 .8 9 464 8 .3 5
281 1 0 .2 7 5 12 9.22

3 0.11 21 0 .3 8
7 0 .2 6 38 0.63
2 0 .0 7 18 0 .3 2
3 0.11 25 0 .4 5
6 0.22 31 0 .5 6
1 0 .0 4 33 0 .5 9
2 0 .0 7 29 0 .5 2
8 0 .2 9 29 0 .5 2

50 1.83 199 3 .5 8
2 14 7 .8 2 330 5 .9 4
243 8.88 408 7 .3 4
130 4 .7 5 265 4 .7 7

4 0 .1 5 5 0 .0 9
10 0 .3 7 23 0 .4 1
1 0 .0 4 15 0 .2 7
3 0.11 4 0 .0 7
0 0.00 0 0.00
1 0 .0 4 *3 0 .0 5
1 0 .0 4 2 0 .0 4
1 0 .0 4 15 0 .2 7
4 0 .1 5 61 1.10

26 0 .9 5 18 7 3 .3 7
99 3.62 352 6 .3 4
94 3 .4 4 291 5 .2 9
17 0.62 28 0 . 5 0

36 1 . 3 2 76 1.38
5 0 .1 8 18 0 .3 2
5 0 .1 8 18 0 .3 2
1 0 .0 4 10 0 .1 8
2 0 .0 7 22 0 .4 0
7 0 .2 6 17 0 .3 1
3 0.11 14 0 .2 5
0 0.00 25 0 .4 5

29 1 .0 6 72 1 .3 0
111 4 .0 6 240 4 .3 2

2736 5555
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For a more critical comparison of the catches of C. similis in traps 
B, in the open, and GI, in woodland, catch size per four weeks,- 
expressed as a percentage of the annual catch, was calculated for both 
traps for each year and these plotted as histograms (Fig. 624-). This 
standardisation allows for the differences in sample volumes between 
traps and years. Apart from the winter peaks in each year, followed by 
troughs of relative scarcity between early February and September, there 
appears to be a tendency for catches in trap B, in the open, to increase 
earlier than those in trap GI, in woodland. The reasons for this are not 
known, but it may be that it is due either to the .differing 
environmental conditions in the open and woodland or due to the relative 
effectiveness of the two traps at different times of year.

Copromyza similis was very abundant in traps GI and GII, in the 
woodland site, and in trap B, in the open, during the winter of 1980/1. 
The following winter it was less abundant and fell to a very low peak in 
the winter of 1982/3 in trap GII. In contrast the species was caught in 
very low numbers in trap A during the winter of 1980/1, but increased in 
abundance the following winter to a maximum in the winter of 1982/3. The 
reasons for this are not known, but it may be the result of differing 
environmental conditions from year to year and between habitats.

Examination of the plot of mean daily catch per month and mean 
minimum and maximum temperatures (Fig. 625) reveals an increase in the 
numbers of adults caught as the mean maximum temperature falls below 
about 11°C. The rate of increase in abundance persists until the mean 
minimum temperature is about 0°C or less, when the rate of increase is 
apparently depressed. This may however be due to decreased activity at 
lower temperatures, rather than decreased abundance. Numbers decreased 
after the winter peak as the mean maximum temperature rose above about 
5°C.
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10.7 Discussion

Many species of Sphaeroceridae are synanthropous (Hackman, 1964-;
1969), breeding in the dung of man and his domestic animals or in 
decaying organic refuse. Leptocera caenosa (Rondani), for example, which 
rarely occurs outdoors in Britain (Richards, 1930), breeds in human 
sewage and not infrequently escapes into dwellings in such numbers as to 
cause annoyance (Fredeen & Taylor, 1964.) • Richards (1930)̂ , in summarising 
the habitat preferences of the 100 British species he recognised, 
recorded 59 species on windows, although only 4-1 species are 
specifically recorded in /text either ’indoors1, ’on windows' or 'in 
houses'. The apparent abundance of species in buildings probably owes 
much to the collecting habits of entomologists and undoubtedly some 
species are attracted into buildings by decaying organic matter or turn 
up by accident. Some species are however, influenced by artificial light 
to such an extent that they appear to be ’attracted’ to it.

Twenty two of the 4-1 species specifically recorded on windows or in 
buildings by Richards (1930). were also caught in the light traps at 
Rothamsted. These include eight of the ten most abundant species caught 
in the light traps - Borborillus vitripennis , Coproica vagans, Copromyza 
similis, C. equina, Crumomyia nitida, Limosina silvatica, Minilimosina 
fungicola and Spelobia clunipes. Although Leptocera nigra comprised over 
2.0% of the total catch at Rothamsted, Richards (1930) makes no 
specific reference to its occurrence on windows or in buildings. The 
species did however, also occur in a Rothamsted light trap, with 
Lotophila atra, at Cromer, Norfolk during 1983, and there is a specimen 
in the British Museum (Natural History) collected by Richards on a 
window in 1950.
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None of the 22 species common to Rothamsted light traps and recorded 
on windows by Richards (1930), except Leptocera caenosa and Kimosina 
empirica, are normally associated with decaying organic matter in 
houses, although many are associated with the dung of domestic animals. 
If seems likely that the remaining species enter houses either by 
accident or as a result of apparent attraction to light.
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11 ECOLOGY OF UPLAND FAUNA

11.1 Introduction

Until recently little was known of the distribution of insects in 
upland regions of Great Britain despite the fact that over a quarter of 
the country lies above 250m. Nelson (1971) published an account of the 
invertebrates of an area lying within the Moor House National Nature 
Reserve, Cumbria, between 54-8 - 579m, and noted that more than half of 
the catch in yellow trays were Diptera. The later comprised mainly 
Nematocera (particularly Tipulidae, Mycetophilidae and Chironomidae) and 
Brachycera (particularly Dolichopodidae and Empididae), but also 
included numerous Phoridae and Sphaeroceridae as well as representatives 
of other families. Coulson (1959) published an account of the Tipulidae 
of the same reserve and more recently, Randall et al. (1981), Disney et 
al. (1981) and Coulson & Butterfield (1982) have studied the upland 
Sepsidae, Phoridae and Lonchopteridae respectively. These last three 
accounts were based on material collected, mainly by pitfall trapping, 
during a survey of more than 4-0 peat and upland sites in northern 
England, including some of those at Moor House studied by Nelson. This 
account of the Sphaeroceridae is based on material caught in pitfall 
traps during the same survey, which took place in 1977 and 1978.

Nelson (1971) lists 31 species of Sphaeroceridae from Moor House, 
although one of these, Minilimosina exigua (Rondani), is now regarded as 
a synonym of M. fungicola (Haliday). Only 14- of these were represented 
by more than a single individual per site in yellow trays and included 
Sphaerocera curvipes Latreille, Ischiolepta pusilla Fallen, Lotophila 
atra (Meigen), Crumomyia nigra (Meigen), Crumomyia nitida (Meigen), 
Copromyza similis (Collin), Copromyza stercoraria (Meigen), Leptocera 
fontinalis (Fallen), Leptocera lutosa (Stenhammer), Minilimosina 
fungicola (Haliday), Spelobia nana (Rondani), Spelobia clunipes (Meigen) 
and Spelobia pseudonivalis (Dahl). Only one of theses species, Lotophila 
atra (Meigen), is mentioned specifically by Richards (1930) as occurring
in uplands, viz in Brecon up to 2,000ft (609m) and on the summit of 
Skiddaw, Cumbria at 3 > 04.5ft (931m).
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A total of 391 samples of Sphaeroceridae were caught in the pitfall 
traps during 1977 and 1978, and these were sent to me, in alcohol, at my 
request, by Dr J. C. Coulson (University, of Durham). The material 
comprised over 1600 specimens of 36 species, including Minilimosina 
gemella Roh^cek and M, baculum Marshall, both new to Britain (see also 
Pitkin, in press). Although not specifically included in the original 
survey, the material has enabled a preliminary picture of the 
distribution of a few species on uplands and provided additional 
biological information on several others.

11-.2 Methods

Dr Coulson and Jenny Butterfield selected 42 typical peatland and 
upland grassland sites distributed across the north of England, in 
Yorkshire, Cumbria and Co. Durham. Eight of these were upland grassland 
sites on mineral soils each in close proximity to a peatland site and 
were selected to enable comparison to be made of the faunas on the two 
soil types. The peat sites ranged from deep blanket peat to relatively 
dry northern heath, where the peat layer is less than 100mm deep. 
Lowland oligotrophic mires were included to extend the altitude range of 
the peat sites, but no low altitude mineral sites -were investigated. The 
sites ranged between 11m at Meathop Moss to 823m at Dun Fell 2700 (Table 
15 & Fig. 626), although all but five sites were above 250m. An 
additional seven sites were investigated in 1978 only and these included 
the summit of Great Dun Fell at 847m.
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Table 15« List of sites used in the survey in 1977 - 1978.

Site Grid ref. Altitude Dominant vegetation

(metres)

1. Bear Park
2. North Plantation
3. Waskerley A
4. Waskerley B
5. Kilhope
6. Langdon Common
7. Grass Common A
8. Grass Common B
9. Moor House A
10. Moor House B
11. Moor House C
12. Moor House D
13. Dun Fell U 0 0  
U .  Dun Fell 1700
15. Dun Fell 1900
16. Dun Fell 2050
17. Dun Fell 2700
18. Cow Green A 
19• Cow Green B
20. Tailbridge A
21. Tailbridge B
22. Sunbiggin A 
23« Sunbiggin B
24- . Scar Close A
25- Scar Close B
26. Newby Head
27. Burns Beck
28. Meathop Moss
29- Deer Dyke
30. Golden Groves
31. Apedale A
32. Apedale B
33- Rowantree Scar A
34- • Rowantree Scar B
35. Beldon Bottom .
36. Tranmire
37. Kildale
38. Murk Mire 
39- Yarsley 
4-0. Job Cross
41. Fen Bog
42. Botton Cross

NZ 252442 91
NZ 083545 274
NZ 016447 411
NZ 014446 411
NY 800432 627
NY 863349 625
NY 827357 674
NY 825357 674
NY 755332 533
NY 756328 561
NY 764332 549
NY 756333 551
NY 679295 427
NY 702298 518
NY 708302 579
NY 713307 625
NY 711319 823
NY 814302 500
NY 814303 500
NY 810042 518
NY 811043 518
NY 687090 335
NY' 680083 274
SD 755779 336
SD 754780 336
SD 795836 427
SD 595880 168
SD 445818 11
SD 343823 15
SE 044945 457
SE 022943 388
SE 023944 396
SE 032932 411
SE 032932 411
SD 967940 488
NZ 762117 213
NZ 620111 274
NZ 797025 240
NZ 750007 305
NZ 692110 259
SE 852974 198
NZ 701017 427

Grasses
Calluna
Calluna
Calluna / Eriophorum 
Eriophorum 
Eriophorum 
Grasses
Calluna / Eriophorum
Grasses
Grasses
Juncus squarrosus 
Calluna / Eriophorum 
Juncus squarrosus 
Juncus squarrosus 
Juncus squarrosus 
Grasses 
Eriophorum 
Calluna / Eriophorum 
Grasses 
Grasses 

. Eriophorum 
Grasses 
Calluna
Calluna /Eriophorum 
Grasses
Juncus squarrosus
Calluna.. / Eriophorum
Calluna
Calluna
Calluna
Grasses
Calluna
Juncus squarrosus 
Calluna
.Calluna / Eriophorum 
Calluna 
Calluna 
Calluna 
Calluna 
Calluna
Calluna / Eriophorum 
Eriophorum

/cntd
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Additional sites used in the survey in 1978

4-3. Grass Common B X NY 825358 674
44.. Moor House D X • NY 765332 551
4.5. Tailbridge A X NY 810043 518
4 6 . Tailbridge B X NY 811042 518
47. Great Dun Fell NY 712322 847
48. Great Dun Fell NY 708328 780
49• Little Dun Fell NY 705330 842

Eriophorum is in all cases Eriophorum vaginatum

Brian Pitkin

Calluna / Eriophorum
Calluna / Eriophorum
Grasses
Eriophorum
Grasses
Eriophorum
Grasses
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Ten pitfall traps were used at each of the sites except at Rowantree 
Scar, where five traps were used at each of two sites. Each trap had a 
mouth diameter of 45mm, except at the four sites within the Moor House 
National Nature Reserve (Alluvial Grass, Limestone Grass, Bog End Juncus 
and Bog End Peat), where the jars had a mouth diameter of 50mm. The 
traps were emptied by Dr Coulson, Jenny Butterfield and others at 
approximately monthly intervals during April, May, September and October 
and at fortnightly intervals during June, July and August, the dates of 
emptying depending on the proximity of the sites, weather conditions and 
other practical considerations. On emptying, each trap was filled to a 
depth of some 20mm with a water / detergent mixture, to which a small 
amount of formalin had been added to aid preservation of the catch. The 
detergent lowered the surface tension and prevented insects which had 
entered the trap from escaping. After sorting, the Sphaeroceridae were 
sent to me for identification.

11.3 Results

A total of 1,673 specimens were caught in the traps at the 49 sites 
during 1977 and 1978 (Table 16)'. All but one of these, which had no 
abdomen, were identified and found to include examples of 36 species. 
Twelve of the 36 species were represented by single specimens and only 
seven species were represented by over 24 specimens. The most numerous 
species were Lotophila atra (Meigen) (21.90% of the total catch), 
Crumomyia nitida (Meigen) (21.84%), Spelobia clunipes (Meigen) (18.66%), 
S. rufilabris (Stenhammer) (10.70%) and Minilimosina vitripennis 
(Zetterstedt) (9-56%), Copromyza stercoraria (Meigen) (3.85%) and C. 
similis (Collin) (3-55%)•
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Table 16. Species of Sphaeroceridae caught in pitfall traps in 
upland

of northern England during 1977-1978.

Copromyzinae

Copromyza equina Fallen. 11 specimens (0.66% of total catch). Sites 
5,8,15,19-20,24,31. Altitude 336-674m.

Copromyza similis (Collin). 59 specimens (3•55%)• Sites 1,4.-5,10-11, 
13-U,16-17,19,23,26,31,33,38,38,45,48,49. Altitude 91-842m.

Copromyza stercoraria (Meigen). 64 specimens (3.85%). Sites 
1,6,9-11,16-20,24,31,38,40-42. Altitude 91-823m.

Crumomyia nigra (Meigen). 6 specimens (0.36%). Sites 20,49. Altitude 
518-842m.

Crumomyia nitida (Meigen). 363 specimens (21.84%). Sites 1-5,10-21,
23-44* Altitude 91-823m.

Crumomyia notabilis (Collin). 6 specimens (0.36%). Sites 1-4,10,49. 
Altitude 91-842.

Lotophila atra (Meigen). 3 6 4 specimens (21.90%). Sites 1-11,13-19, 
21-27,30-34,36,38-45,48-49. Altitude 91-842.

Sphaerocerinae

Ischiolepta pusilla Fallen. 12 specimens (0.72%). Sites 5,7,16,19-20. 
Altitude 336-674m.

Sphaerocera curvipes Fallen. 6 specimens (0.36%). Sites 5,8,16,19-20. 
Altitude 500-674m.

Limosininae
Chaetopodella scutellaris (Haliday). 3 specimens (0.18%). Sites 1,16. 

Altitude 91-625m.
Coproica ferruginata (Stenhammer). 1 specimen (0.06%). Site 15.

Altitude 579m.
Coproica vagans (Haliday). 5 specimens (0.30%). Sites 4-5,16,40.

Altitude 259-627m.
Halidayina spinipennis (Haliday). 1 specimen (0.06%). Site 16. Altitude 

625m.
Herniosina bequaerti (Villeneuve). 1 specimen (0.06%). Site 10.’ Altitude 

561m.
Kimosina longisetosa (Dahl). 4 specimens (0.24%). Sites 27,49. Altitude

l68-842m.
Kimosina plumosula (Rondani). 1 specimen (0.06%). Site 37. Altitude 

274m.
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Table 16 /continued.

Leptocera coxata (Stenhammer). 10 specimens (0.60%). Sites 1,16,28,41* 
Altitude 11-625m.

.Leptocera cryptochaeta (Duda). 1 specimen (0.06%). Site 16. Altitude 
625m.

Leptocera fenestralis (Fallen). 5 specimens (0.03%). Sites 25,27,38,41* 
Altitude l68-336m.

Leptocera fontinalis (Fallen). 16 specimens (0.96%). Sites 4,16,18,30, 
36,38. Altitude 213-625m.

Leptocera lutosa (Stenhammer). 3 specimens (0.18%). Sites 1,19* Altitude 
91-500m.

Minilimosina fungicola (Haliday). 1 specimen (0.06%). Site 1. Altitude 
625m.

Minilimosina gemella Rohacek. 20 specimens (1.20%). Sites 1,10-11,13, 
15-16,18,24,25,31,34-35. Altitude 91-625m.

Minilimosina v-atrum (Villeneuve). 1 specimen (0.06%). Site 16. Altitude 
625m.

Minilimosina vitripennis (Zetterstedt). 159 specimens (9*56%). Sites
1,4-5,9-10,12-134,15-18,23-28,30-32,37-38,43-44,48-49. Altitude 
11-849m.

Minilimosina baculum (Marshall) 18 specimens (1.08%). Sites 1,5,7,10,17, 
19,23-30,36,44,48. Altitude 11-823m.

Opalimosina liliputana (Rondani). 1 specimen (0.06%). Site 11 or 12. 
Altitude 549-554.

Pullimosina heteroneura (Haliday). 1 specimen (0.06%). Site 17. Altitude 
823m.

Spelobia bifrons (Stenhammer). 1 specimen (0.06%). Site 16. Altitude 
625m.

Spelobia clunipes (Meigen). 312 specimens (18.66%). Sites 1-5,7,9,11, 
15-19,22-27,30-31,33,35-36,38-39,49. Altitude 91-849m.

Spelobia luteilabris (Rondani). 9 specimens (0.54%). Site 33. Altitude 
411m.

Spelobia nana (Rondani). 21 specimens (1.26%). Sites 1,9-10,13,22-23, 
25-27,31,33. Altitude 91-56lm.

Spelobia rufilabris (Stenhammer). 178 specimens (10.70%). Sites 1,4-5,
7,10-12,14-17,19,23,25-26,29-33,35,38,43-44,48-49. Altitude
411m.

Spelobia talparum (Richards). 5 specimens (0.30%). Sites 13,18-19,25. 
Altitude 336-500m.

Telomerina pseudoleucoptera (Duda). 1 specimen (0.06%). Site 14* ■ 
Altitude 518m.

Xenolimosina setaria.(Villeneuve). 1 specimen (0.06%). Site 13* Altitude 
427m.
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11.4 Effect, of soil type on catch

The faunas of peat and mineral soils have several major differences 
(Coulson & Whittaker, 1978). In particular, earthworms, snails and moles 
are almost completely absent from peat soils. Moreover, sheep show a 
marked preference for grazing on grassland in upland regions, leading to 
a greater abundance of dung, which according to White (i9 6 0 ) may be six 
times more abundant on upland grassland than on adjacent peat moorland.

At eight of the areas studied in both 1977 and 1978, two groups, 
each of ten pitfall traps, were set to compare the faunas of peat and 
mineral soils. One group was set on each of eight peat moorland sites 
where Calluna, Eriophorum vaginatum, and Juncus squarrosus were the 
dominant plants, and one group were set on each of eight adjacent 
mineral soil sites where grasses were dominant. Each pair of sites were 
at the same or approximately the same altitude, although the pairs 
ranged from 274m at Sunbiggin to 674m at Grass Common.

The total catch for all eight paired sites ‘in 1977 was 166 specimens 
of 15 species and in 1978 452 specimens of 18 species. Crumomyia 
notabilis (Collin), C. nigra (Meigen) and Leptocera lutosa (Stenhammer) 
were caught in 1977, but not in 1978. Leptocera- fontinalis (Fallen), 
Minilimosina gemella (Rohacek), M. baculum Marshall, Opalimosina 
liliputana (Rondani) and Spelobia palmata were caught in 1978, but not 
in 1977. No specimens were caught at Tailbridge in 1978.

In order to test whether there was a significant difference between 
the catches on peat and mineral soils, a two way analysis of variance 
was carried out on the 1977 and 1978 catches separately. The total 
variation in the data can be expressed as the sum of the variation due 
to species composition, the variation due to soil type and the variation 
due to interaction. If the variation 'due to soil type is much greater 
than that due to interaction, then there is evidence that there is a 
significant difference in catch between peat and mineral soils.
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Since there was considerable variation in the numbers of specimens 
of.each species caught, both within and between soil types, the original 
data was transformed to loge (catch + 1), so that the variance of each 
soil type sample was approximately equal. Analysis was carried out using 
Minitab on a PDP computer.

Table 17. Analysis of variance of the catches on peat and mineral 
soils in 1977.

Source Degrees of Sum of Mean ,
freedom squares

Species U 27.229 1.950
Soil 1 1.846 1.846
Interaction 14 4.199 0.300
Total 29 33.345

The F-ratio (Mean squares of soil / Mean squares of interaction from 
Table 17) of 6.15 confirms that there is a significant difference (at 
the 5% level) between catches on peat and mineral soils in 1977 (F̂  ^  = 
4.60, p = <0.05).
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Table 18. Analysis of variance of the catches on peat and
mineral soils in 1978.

Source Degrees of Sum of Mean i
freedom squares

Species 19 59.617 3.138
Soil 1 1.435 1.435
Interaction 19 8.785 0.462
Total 39 69.837

’ The F-ratio of 3.11 (from Table 18) confirms that there is no 
significant difference (at the 5% level) between catches on peat and 
mineral soils in 1978 (F̂  iQ = 4-.38, p = < 0.05).

The captures at individual sites were too small for detailed 
analysis so the captures at the eight peat sites have been pooled for 
both 1977 and 1978, as have those at the eight mineral sites. Six 
species occurred in sufficient numbers to allow statistical comparisons 
and these are shown in Table 19. Crumomyia nitida formed almost a third 
of the individuals taken on peat sites but only one twentieth of those 
on mineral sites. Lotophila atra, Spelobia clunipes and S. rufilabris 
were significantly more abundant on mineral sites. No species, apart 
from those represented by only one or two specimens, was restricted to 
either peat or mineral soils. Overall slightly less than twice the 
number of specimens were taken in traps on mineral soils.
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Table 19- The distribution of the more abundant
Sphaeroceridae on paired peat and grassland sites
in 1977-1978.

Species Peat Sites Mineral Sites

N % N % X2 P

L. atra 53 24.1 107 26.9 18.22 0.05
C. nitida 68 31.0 21 5.3 24.82 0.05
C. stercoraria 9 4.1 14 3.5 1.08 n.s.
S. • clunipes 28 12.7 93 23.4 34.92 0.05
S. rufilabris 20 9.1 79 19.8 35.16 0.05
M. vitripennis 21 9.5 32 8.0 2.28 n.s.

Other species 21 9.5 52 13.1 - -

Total specimens 220 - 398 - - -

Chi-squared has been calculated on ■the Null hypothesis that the number
of the specimens caught during the two year study is the same on the
combined peat and mineral sites.

The dominant species at the eight paired sites in 1977 were
Crumomyia nitida (38.6% of the total catch on the paired sites), 
Lotophila atra (28.6%), and Spelobia clunipes (9.6%). In 1978 the 
dominant species were L, atra (28.6%), S. clunipes (23.1%) and S. 
rufilabris (21.7%). The numbers of C. nitida were considerably lower in 
1978 than they were in 1977 and were surpassed by those of Minilimosina 
vitripennis (10.1%). The differences in the total numbers of species and 
specimens and the change in the dominant species between years may be 
due to climate, as the summer which proceeded 1977 was the severest 
drought of the century in Britain. The drought may also explain why the 
faunas of peat and mineral soils were significantly different in 1977
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but not in 1978.

The species distribution according to invertebrate communities is 
discussed by Coulson & Butterfield in Pitkin, Coulson & Butterfield 
(1985).

11.5 Effect of altitude on abundance

The sites studied were not selected primarily by altitude. There 
are, for example, six sites between 300-399m, ten sites between 500-599m 
and none between 700-799m (except those studied in 1978 only). In order 
to .investigate whether altitude affects the abundance of the dominant 
species, the correlation between mean catch per site in each 100m class 
and altitude was calculated for both 1977 and 1978. In both years there 
was virtually no correlation between mean catch of Crumomyia nitida and 
altitude class ( r ^ ^  = -0.188 and = 0-357). In 1977 there was a
negative correlation between mean catch of Lotophila atra and altitude 
class (r^yy = -0.34-0) and in 1978 there was a positive correlation 
between mean catch and altitude class (r^yg = 0.812). However, the 
variance per altitude class for both species was very high,, usually 
greater than the mean (Table 20), so that the apparent correlations or 
lack of them are probably not significant.



British Sphaeroceridae -  162 - Brian Pitkin

Table 20 The relationship between altitude and catch for
the two dominant species Crumomyia nitida and 
Lotophila atra.

ALTITUDE CATCH MEAN CATCH PER SITE
GLASS (m)

1977 1978 1977 1978

Crum om yia n i t i d a

000 -  099 01 01 0 .3 3 3 + 0 .5 7 7 0 .3 3 3 + 0 .5 7 7

100 -  199 00 00 0.000 0.000

200 -  299 55 33 9 .16 7 + 10 .0 2 8 5 .5 0 0 + 6 .6 2 6

300 -  399 14 03 2 .3 3 3 + 2.066 0 .50 0 + 0 .5 3 9

4.00 -  499 47 22 5 .2 2 2 + 6 .7 9 7 2 .4 4 4 + 3 .5 4 8

500 -  599 51 31 5 .10 0 + 8 .7 2 3 ' 3 .1 0 0 + 4 .14 9

600 -  699 47 49 9.400 + 19 .3 8 5 9.800 + 1 3 .4 6 1

800 -  899 00 01 0.000 1 .0 0 0

L o t o p h i la  a t r a

000 -  099 02 02 0 .6 6 7 + 1 . 1 5 4 0 .6 6 7 + 1 . 1 5 4

100 -  199 05 03 2 .5 0 0 + 2 .1 2 0 1 .5 0 0 + 2 .1 2 0

200 -  299 32 03 5 .3 3 3 + 6 .3 7 7 0.50 0 + 0 .54 8

300 -  399 29 60

rr\
00 + 4 .0 70 10 .0 0 0 + 1 4 .5 7 4

400 -  499 21 35 2 .3 3 3 + 3 .3 5 4 3.8 8 8 + 4 -5 1 2

500 -  599 1 2 46 1 .2 0 0 + 1 .7 5 1 O
N

O O + 5 .1 2 9

600 -  699 13 73 2.6 0 0 + 3 .4 3 5 14 .6 0 0 + 1 6 .5 7 7

800 -  899 . 00 13 0 . 0 0 0 13 .0 0 0
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11.6 Phenology

Different sites were visited on different dates and after different 
periods of exposure ranging from 8-56 days. In order to examine the 
seasonal distributions of the dominant species, the mean numbers 
captured per day were determined between each change of traps at each 
site and these were summed to give weekly totals for all sites. Catches 
were only available for 24- complete weeks for all sites sampled during 
both 1977 and 1978, beginning 10th May and finishing 25th October. The 
few individuals with questionable data were omitted from the analyses.

A total of 355 individuals of Crumomyia nitida were caught at the 4-2 
sites sampled in both years. These included 215 individuals (104-F,111M) 
caught in 1977 and 14-0 individuals (59F,81M) caught in 1978. A number of 
these were caught before 10th May or after 25th October or assumed to 
have been caught outside these dates (as a necessary consequence of the 
calculation procedure). In both years, the frequency histograms are 
distinctly bimodal (Fig. 627). In 1977, when nitida was the dominant 
species in the traps, the numbers increased steadily from May 10th until 
the end of June / beginning of July to just over 15 individuals per 
week, and then fell more rapidly until the beginning of August. Numbers 
remained low until the end- of August and then rose to a second peak at 
the end of September / beginning of October to over 11 individuals per 
week, and then fell slightly in the later part of October. In 1978, when
C. nitida was sub-dominant to both Spelobia clunipes and Lotophila atra, 
the first individuals were not caught until the end of June / beginning 
of July, and then their numbers reached a peak the following week in 
early July before decreasing to zero in early August. Numbers increased 
rapidly in September and remained at a peak of over 16 individuals per 
week for the later part of September and the first three weeks of 
October, when they decreased slightly before the end of the trapping 
period.’

A total of 34-9 individuals of Lotophila atra were caught at the J+2 

sites. These included 114- individuals (50F,64M) caught in 1977 and 235 
individuals (105F,130M) caught in 1978. A number of these were caught
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before 10th May or after the 25th October or are assumed to have been 
caught outside these dates. The frequency histograms for 1977 and 1978 
are quite different (Fig. 628). In 1977, numbers remained low until mid 
August when they rose abruptly to a peak of oyer 11 individuals per week 
and then decreased gradually until the end of October. In 1978 by 
contrast, in addition to a greater number of individuals, these appear 
to occur in two peaks, one at the end of July / beginning of August, of 
over 25 individuals per week, and a second at the beginning of 
September, of over 15 individuals per week. The differences between 
years may be due to the drought of 1976, which also affected the numbers 
of Spelobia clunipes, although not the numbers of C. nitida.

• A total of 306 individuals of Spelobia clunipes were caught at the 
42 sites. These included only 30 individuals (l^y^M) caught in 1977 
and 276 individuals (162F,11AM) caught in 1978. A number of these were 
caught before May 10th or after October 25th, or are assumed to have 
been caught outside these dates. There were too few individuals caught 
in 1977, but in 1978 when it was the dominant species, numbers were low 
in May and then decreased to zero by mid June (Fig. 629). From late June 
numbers increased in a series of jumps, reaching successively higher 
peaks, in early July, early August and mid October. This suggests that 
there may be three or more generations per year on uplands.

In other years, pitfall traps have been kept in position throughout 
the winter at some of these upland sites (Pitkin, Coulson & Butterfield, 
1985). After mid November, few, if any, insects are captured until early 
May. This is in contrast to the situation in lowlands where certain 
adult Sphaeroceridae are active during the winter months i.e. Copromyza 
similis (Pitkin, in press, b). This difference is undoubtedly 'caused by 
much lower temperatures in upland areas, where most winters the soil is 
frozen continuously for many weeks or even months. Accordingly the 
period of activity for adult Sphaeroceridae is reduced by 2 to 3 months 
in upland regions as compared with lowland areas.
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11.7 Discussion

Of the 114- species of Sphaeroceridae recorded from Britain (Pitkin, 
in press), 36 were found during this study and all but one of these, 
Mihilimosina fungicola, were found above 250m. When these records are 
combined with those of Nelson (1971) from Moor House (c 550m), 4-6 
species have been recorded from uplands, although all but seven are 
represented by less than 25 specimens. These figures suggest that the 
upland sphaerocerid fauna is relatively impoverished compared with 
lowland Britain. Only two of the species have not previously been 
recorded from lowland areas of Britain and these species, Minilimosina 
gemella and M. baculum (cf. Pitkin, in press), have not been previously
recorded in Britain. M. gemella was described from a unique male
specimen from an alpine meadow at 1,950m in Austria (Rohacek, 1983), but 
in this study 20 specimens were taken between 91m and 625m. Similarly,
M. baculum, described recently from Canada and Finland, was represented 
by 18 specimens taken over the same altitude range. Thus there is no 
evidence that any species are restricted in their distribution to the 
uplands. In this respect they are similar to the Sepsidae (Randall et 
al., 1981), many species of which a re  also, associated with dung.

Several species recorded by Nelson ( 1971) from Moor House were not 
encountered in this survey. Ischiolepta denticulata. for example, 
occurred in small numbers at three of Nelson’s sites and singly at four 
others between May and September. It is widespread in Britain, so its 
absence from all of the sites studied here is a little surprising. 
Borborillus costalis. in contrast, is not represented in the collections 
at the British Museum (Natural History) by any northern specimens, 
although Nelson (1971) records single individuals from three sites at 
Moor House in September. Leptocera caenosa was numerous at Moor’ House on 
carrion (Nelson, 1971) ,  which is surprising as it is normally associated 
with human sewage, particularly indoors. No specimens were caught during 
the present survey. Similarly, Limosina silvatica, which Nelson found at 
two sites, was not found during the present survey. Terrilimosina 
schmitzi, Coproica acutangula (= pusilia), C. pusio (= pseudolugubris),
Opalimosina denticulata and 0. mirabilis are widespread in Britain,
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particularly southern England, but were not caught in any of the pitfall 
traps studied here. Relatively large numbers of Copromyza stercoraria 
were recorded by Nelson, but this may be due to the presence of horse 
dung, as a horse roamed in the meadow and nearby sites at Moor House. 
Few specimens were caught in the pitfall traps studied here. Spelobia 
pseudonivalis is a rare flightless species with reduced wings which 
Nelson recorded for several specimens on alluvial grass. None were 
caught during the present survey, although a few specimens with,reduced 
wings, recognised here as Spelobia clunipes, were cevM̂ bt-.

Most of the species recorded from upland sites here, but not 
recorded by Nelson (1971), are only represented by one or very few 
specimens. The absence of Minilimosina vitripennis from Nelson's 
material is interesting as it occurred at three of the four sites at 
Moor House surveyed here in 1978, but not in 1977.

Lotophila atra. Crumomyia nitida. Copromyza similis and Copromyza 
equina are among the most common and widespread species of the sub 
family Copromyzinae in Britain. These species, with the possible
exception of C._nitida, all breed in dung, particularly of large
domestic animals, including sheep and in carrion.' Crumomyia nitida is 
usually associated with woodlands, so its occurrence, particularly on 
upland peatlands, in such numbers is surprising. This species is one of 
several arthropods whose habitat embraces both moorland and woodland 
e.g. several spiders, crabid beetles and tipulid flies. It seems likely 
that the common environmental factor between these areas is. the 
relatively high humidity produced by the canopy in woods and the high 
rainfall in uplands. The much lower proportion of C, nitida on upland 
grasslands can be related to the better drainage and shorter vegetation 
on the grassland.
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Edge (1.968) found C. nitida to be most abundant at Durham between 
November and December. Studies on Sphaeroceridae caught in light traps 
at Rothamsted Experimental Station, Herts (Pitkin, in press) reveal that
C. nitida is most abundant from October to February/March, with a second 
peak of abundance from June to mid August. This summer peak is in broad 
agreement with the pattern on uplands seen here between May and October.

Lotophila atra is most abundant in Britain from March to August 
(Pitkin, in press^? a seasonal distribution reflected in the 1978- 
pitfall traps. Copromyza similis, perhaps the commonest British 
sphaerocerid, is however most abundant in winter. In Herts, for example, 
light trap catches from December, 1980 to December 1983 (Pitkin, in 
press) demonstrate that, although occurring throughout the year, C. 
similis is most abundant from November to late March, with a peak of 
abundance in January. Since the pitfall trap catches studied here were, 
with few exceptions, operational only between May and October, it is not 
surprising that relatively few specimens were caught.
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Figs. 1-12. Eggs. Fig. 1. Sphaerocera curvipes. Fig. 2. Ischiolepta 
pusilla. Fig. 3« Lotophila atra. Fig. 4-* Copromyza equina. Fig. 5* 
Borborillus sordida. Fig. 6. Crumomyia pedestris. Fig. 7. Chaetopodella 
scutellaris. Fig. 8. Goproica lugubris. Fig. 9. Coproica acutangula. 
Figs. 10-11. Leptocera oldenbergi. Fig. 12. Limosina silvatica. Figs. 
1-5,7-9 after Hammer (194-1) • Fig. 6 after Guibe (1939) • Figs. 10-11 
after Roh^cek (1982b). Fig. 12. after Goddard (1938). Scale lines 0.5mm.
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Figs. 13-27. Eggs. Figs. 13-14-. Opalimosina mirabilis. Figs. 15-16. 
Opalimosina simplex. Fig. 17. Pullimosina heteroneura. Fig. 18. 
Pullimosina moesta. Fig. 19. Spelobia bifrons. Fig. 20. Spelobia 
parapusio. Figs. 21-22. Spelobia luteilabris. Figs. 23-24-. Trachyopella 
atoma. Figs. 25-26. Thoracochaeta brachystoma. Fig. 27. Thoracochaeta 
zosterae. Figs. 13-14-> 19 >23-26 after Tenorio (1968). Figs. 15-16,20-22 
after Roha£ek (1982c). Fig. 17 after Goddard (1938). Fig. 18 after 
Hammer (194-1). Fig. 27 after Egglishaw (1961a). Scale lines 0.5mm.
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32

Figs. 28-36. Larvae and cephalopharyngeal skeletons. Figs 28-31. 
Borborillus sordida Fig. 28. I instar. Fig. 29. 11 instar. Fig. 30-31. 
Ill instar. Fig. 32. Thoracochaeta zosterae III instar. Fig. 33• 
Thoracochaeta brachystoma III instar. Figs 34.-36. Coproica lugubris. 
Fig. 34-* I instar. Fig. 35. II instar. Fig. 36. Ill instar. Figs. 
28-31,34-36 after Schumann (1962). Figs. 32-33 after Marshall (1982). 
Scale lines whole larvae 1.0mm, cephalopharyngeal skeletons 0.1mm.
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Figs. 37-4.1. Puparia and detail of puparia of Limosininae. Fig. 37a & b 
Apteromyia claviventris. Fig. 38. Goproica hirtula. Fig. 39. Coproica 
pusio. Fig. 4-0. Coproica vagans. Fig. 4-1* Elachisoma aterrima. Figs 
37a,38-39,4-0-41 after Okely (1974). Figs 39 & 41. Left half of whole 
pupae ventral, right half dorsal. Fig.37b after Richards (1930). Fig. 40 
after Goddard (1938). Scale lines 0.5mm.
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42 '  ~  . 4 3

Figs. 4-2-47. Puparia and detail of puparia of Limosininae. Fig. 42. 
Halidayina spinipennis. Fig. 43* Herniosina bequaerti. Fig. 44* 
Leptocera caenosa. Fig. 45. Leptocera oldenbergi. Fig. 46. Leptocera 
fontinalis. Fig. 47. Limosina silvatica. Figs 42,45-46 after Okely 
(1974)t left half of whole pupae ventral, right half dorsal. Figs. 43>4-7 
after Goddard (1938). Fig. 44 after Richards (1930). Scale lines 0.5mm.



Figs. 4-8-53. Puparia and detail of puparia of Limosininae. Fig. 48. 
Minilimosina fungicola. Fig. 4-9• Opalimosina liliputana. Fig. 50.
Opalimosina mirabilis. Fig. 51. Pteremis fenestralis. Fig. 52.
Pullimosina heteroneura. Fig. 53. Pullimosina moesta. Figs. 4-9-51,53 
after Okely (1974-)» left half of whole pupae ventral, right half dorsal. 
Figs. 4-8,52 after Goddard (1938). Scale lines 0.5mm.



- 192 - Brian PitkinBritish Sphaeroceridae

54

Figs. 54-59• Puparia and detail of puparia of Limosininae. Fig. 54• 
Pullimosina pullula. Fig. 55• Spelobia clunipes. Fig. 56. Spelobia 
bifrons. Fig. 57. Spelobia luteilabris. Fig. 58. Spelobia palmata. Fig. 
59. Spelobia parapusio. Figs. 54,56-57,59 after Okely (1974), left half 
of whole pupae ventral, right half dorsal, Figs. 55,58 after Goddard 
(1938). Scale lines 0.5mm.



Figs. 6O-6 4 . Puparia and detail of puparia of Limosininae. Fig. 60. 
Spelobia pseudonivalis, left half of whole pupa ventral, right half 
dorsal. Fig. 61. Spelobia pseudosetaria. Fig. 62. Spelobia talparum. 
Fig. 6 3 . Thoracochaeta brachystoma, Ventral view. Fig. 64.. Thoracochaeta 
zosterae. Figs. 6 0 ,6 3 - 6 4 after Okely (1974). Fig. 61 after Richards 
(1930) Fig. 62 after Goddard (1938). Scale lines 0.5mm.
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65 66 67

Figs. 65-69- Puparia and detail of puparia. Figs. 65-67. Limosininae. 
Fig. 65- Trachyopella atoma. Fig. 66. T leucoptera. Fig. 67. T melania. 
Figs. 68-69 Copromyzinae. Fig. 68. Copromyza stercoraria. Fig. 69- 
Crumomyia notabilis. Figs. 65-66 after Okely (1974)> left half of whole 
pupae ventral, right half dorsal. Figs. 67-69 after Goddard (1938). 
Scale lines 0.5mm-
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Figs. 70-74-. Puparia and detail of •puparia. Fig. 70. Copromyzinae. 
Crumomyia fimetaria. Figs. 71-74- Sphaerocerinae. Fig. 71. Sphaerocera 
ciirvipes. Fig. 72. Sphaerocera monilis. Fig. 73- Ischiolepta pusilla. 
Fig. 74. Ischiolepta scabricula. Figs. 70,72-74 after Okely (1974)> left 
half of whole pupae ventral, right half dorsal. Fig. 71. after Goddard 
(1938). Scale lines 0.5mm.

/
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Fig. 75. Opacifrons humida (Haliday), lateral view. Scale line 1.0mm
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76 Frontal triangle

77 Ocellar setae

Figs. 76-77. Head. Fig. 76. Dorsal. Fig. 77. Lateral. (Crumomyia atra).
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79

Figs. 78-79* Thorax. Fig. 78. Dorsal (Leptocera lutosa) Fig. 79- 
Lateral (Copromyza similis).
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80

Figs. 80-83. Wings of Sphaeroceridae. Fig. 80. Sphaerocerinae 
(Ischiolepta pusilla). Fig. 81. Copromyzinae (Copromyza similis). Fig. 
82. Limosininae (Kimosina empirica).



British Sphaeroceridae 200 - Brian Pitkin

Figs. 83-85. Female abdomen (Limosina silvatica). Fig. 83. Dorsal. Fig 
84.. Lateral. Fig. 85. Ventral. Figs. 83-85 after Rohacek (1983-5).
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Figs. 86-88. Male abdomen (Limosina silvatica). Fig. 86. Dorsal. Fig 
87. Lateral. Fig. 88. Ventral. Figs. 86-88 after Rohacek (1983-5).
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89

Periandrium

90 Periandrium

Surstylus  
(fore part)

Surstylus 
(hind part)

Figs. 89-90. Male terminalia (Leptocera oldenbergi). Fig. 89. Lateral. 
Fig. 90. Posterior.
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Figs. 91-96. Heads of Copromyzinae. Figs. 91-92. Copromyza stercoraria 
Fig. 91. Lateral. Fig. 92. Dorsal. Figs. 93-94-* Copromyza similis. Fig. 
93. Lateral. Fig. 94* Dorsal. Figs. 95-96. Copromyza equina. Fig. 95. 
Lateral. Fig. 96. Dorsal. Scale lines 0.5mm.



Figs. 97-102. Heads of Copromyzinae. Figs. 97-98. Lotophila atra. Fig. 
97. Lateral. Fig. 98. Dorsal. Figs 99-100. Alloborborus pallifrons. Fig. 
99. Lateral. Fig. 100. Dorsal. Figs. 101-102. Crumomyia pedestris. Fig. 
101. Lateral. Fig. 102. Dorsal. Scale lines 0.5mm.
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Figs. 103-108. Heads of Copromyzinae. Figs. 103-104.. Crumomyia nitida. 
Fig. 103. Lateral. Fig. 104.. Dorsal. Figs. 105-106. Crumomyia roserii. 
Fig. 105. Lateral. Fig. 106. Dorsal. Figs. 107-108. Crumomyia fimetaria. 
Fig. 107. Lateral. Fig. 108. Dorsal. Scale lines 0.5mm.



Figs. 109-11k • Heads of Copromyzinae. Figs. 109-110. Crumomyia nigra. 
Fig. 109. Lateral. Fig. 110. Dorsal. Figs. 111-112. Crumomyia notabilis. 
Fig. 111. Lateral. Fig. 112. Dorsal. Figs. 113-1H- Crumomyia pruinosa. 
Fig. 113. Lateral. Fig. 114-• Dorsal. Scale lines 0.5mm
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Figs. 115-120. Heads of Copromyzinae. Fig. 115-116. Borborillus 
vitripennis. Fig. 115- Lateral. Fig. 116. Dorsal. Figs 117-118. 
Borborillus costalis. Fig. 117. Lateral. Fig. 118. Dorsal. Figs 119-120. 
Borborillus .uncinata. Fig. 119. Lateral. Fig. 120. Dorsal. Scale lines 
0.5mm.
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Figs. 121-126. Head and thorax of Copromyzinae. Figs 121-122. 
Borborillus nitidifrons, head. Fig. 121. Lateral. Fig. 122., Dorsal. 
Figs. 123-126. Thorax. Fig. 123. Alloborborus pallifrons. Fig. 124.. 
Borborillus costalis. Fig. 125. Borborillus sordida. Fig. 126. 
Borborillus uncinata. Scale lines 0.5mm.
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Figs. 127-129. Thorax of Copromyzinae. Fig. 127. Lotophila atra. Fig. 
128. Copromyza stercoraria. Fig. 129* Crumoniyia nigra. Scale lines
0.5mm.
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Figs. 130-133* Wings of Copromyzinae. Fig. 130. Lotophila atra. Fig. 
131* Copromyza similis. Fig. 132. Copromyza stercoraria. Fig. 133 • 
Borborillus vitripennis. Scale lines 0.5mni.



British Sphaeroceridae - 211 Brian Pitkin

Figs. 134--138. Abdominal tergites and sternites of Copromyzinae. Fig. 
134-. Copromyza similis, male sternites III & IV. Fig. 135. Copromyza 
equina, male sternites II-IV. Fig. 136. Copromyza stercoraria, abdominal 
syntergite I + II. Fig. 137. Copromyza similis, female sternites III &
IV. Fig. 138. Copromyza equina, female sternites III & IV. Scale lines
0.25mm.
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Figs. 1 3 9-14.4.. Thoracic pleurites of Copromyzinae. Figs. 139-14-1 • 
Anepisterna of Copromyza species. Fig. 139- Copromyza stercoraria. Fig. 
14-0. Copromyza similis. Fig. 14-1. Copromyza equina. Figs. 14.2-14-4- • 
Anepisterna, katepisterna and anepimera of Crumomyia species. Fig. 14-2. 
Copromyza nitida. Fig. 14-3. Copromyza roserii. Fig. 144-- Copromyza 
fimetaria. Scale lines 0.25mm.
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Figs. 14-5-149• Thoracic pleurites and tarsal segments of Copromyzinae. 
Figs. 14-5-147. Anepisternum, katepisternum and anepimeron. Fig. 145. 
Crumomyia nigra. Fig. 146. Crumomyia notabilis. Fig. 147. Crumomyia 
pruinosa. Figs. 148-149- Tarsal segments. Fig. 148. Crumomyia fimetaria, 
first tarsomere of hind tarsus. Fig. 149. Borborillus sordida, first 
tarsomere of fore leg. Scale lines, pleurites 0.25mm; tarsal segments 
0.1mm.



Figs. 150-156. Legs of Copromyzinae. Figs. 150-151* Mid tibia of 
Crumomyia species. Fig. 150. Crumomyia nitida. Fig. 151. Crumomyia 
pedestris. Fig. 152. Hind leg of Crumomyia nitida, male. Figs. 153-156. 
Hind tibiae. Fig. 153* Lotophila atra. Fig. 154-» Crumomyia pedestris. 
Fig. 155. Copromyza similis. Fig. 156. Crumomyia nigra. Scale lines 
0•5mm.
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Figs. 157-160. S.E.M. photographs of Sphaerocerinae, dorsal views of 
head and thorax. Fig. 157. Sphaerocera monilis x^O. Fig. 158. S. 
curvipes x27. Fig. 159. Lotobia pallidiventris x51 . Fig. 160. 
Ischiolepta scabricula x68.
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Figs. 161-164.. S.E.M. photographs of Sphaerocerinae, dorsal views of 
head and thorax. Fig. 161. Ischiolepta paracrenata x^5 * Fig. 162. 
Ischiolepta crenata x 38 Fig. 163- Ischiolepta denticulata x59- Fig.
164.. Ischiolepta pusilla x52.
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Figs. 165-168. S.E.M. photographs of Sphaerocerinae, dorsal views of 
thorax. Fig. 165- Sphaerocera monilis x56. Fig. 166. S. curvipes x39. 
Fig. 167. Lotobia pallidiventris x69. Fig. 168. Ischiolepta scabricula 
x101.
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Figs. 169-172. S.E.M. photographs of Sphaerocerinae, dorsal views of 
thorax. Fig. 169- Ischiolepta paracrenata x68. Fig. 170. Ischiolepta 
crenata x$8H. Fig. 171. Ischiolepta denticulata x91 . Fig. 172. 
Ischiolepta pusilla x71.
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Figs. 173-180. S.E.M. photographs of Sphaerocerinae, dorsal views of 
scutellum. Fig. 173. Sphaerocera monilis x82. Fig. 174.. S. curvipes x55. 
Fig. 17$. Lotobia pallidiventris x139. Fig. 176. Ischiolepta scabricula 
x82. Fig. 177. Ischiolepta paracrenata x91 . Fig. 178. Ischiolepta 
crenata x^O. Fig. 179- Ischiolepta denticulata x11$. Fig. 180. 
Ischiolepta pusilla x91.
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Figs. 181-188. S.E.M. photographs of Sphaerocerinae, dorsal views of 
head. Fig. 181. Sphaerocera monilis x63. Fig. 182. S. curvipes x̂ .6. Fig. 
183. Lotobia pallidiventris x72» Fig. 184-- Ischiolepta scabricula x91. 
Fig. 185. Ischiolepta paracrenata x57. Fig. 186. Ischiolepta crenata 
x48. Fig. 187. Ischiolepta denticulata x67. Fig. 188. Ischiolepta 
pusilla x63.



British Sphaeroceridae - 221 Brian Pitkin

191

Figs. 189-191* Wings and tarsi of Sphaerocerinae. Figs. 189-190. Wings. 
Fig. 189. Ischiolepta pusilla. Fig. 190. Ischiolepta pallidiventris. 
Fig. 191 - Sphaerocera curvipes, hind first tarsomere. Scale lines 
0.25mm.
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Figs. 192-195* Cerci and surstyli of Sphaerocerinae, caudal view. Fig. 
192. Ischiolepta paracrenata. Fig. 193. Ischiolepta denticulata. Fig. 
194-. Ischiolepta vaporariorum. Fig. 195. Ischiolepta pusilla. Scale 
lines 0.1mm.
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Figs. 196-198. Thorax of Limosininae, dorsal view. Fig. 196. Leptocera
limosa. Fig. 197. Leptocera caenosa. Fig. 198. Leptocera lutosa. Scale
lines mm.
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Figs. 199-202. Thorax of Limosininae, dorsal view. Fig. 199- Opacifrons
humida. Fig. 200. Opacifrons coxata. Fig. 201. Leptocera breviceps. Fig.
202. Thoracochaeta zosterae. Scale lines mm.
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Figs. 203-206. Thorax of Limosininae, dorsal view. Fig. 203.
Minilimosina v-atrum. Fig. 204* Minilimosina vitripennis. Fig. 205.
Spelobia bifrons. Fig. 206. Spelobia nana. Scale lines 0.25mm.
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Figs. 207-210. Scutellum of Limosininae, dorsal view. Fig. 207. 
Coproica ferruginata. Fig. 208. Leptocera fuscipennis. Fig. 209. 
Philocoprella quadrispina. Fig. 210. Minilimosina gemella. Scale lines 
0.25mm.
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Figs. 211-215. Head, and abdomen of Limosininae. Figs. 211-213. Heads, 
lateral view. Fig. 211. Spelobia talparum. Fig. 212. Opalimosina 
mirabilis. Fig. 213* Telomerina flavipes. Fig. 214-. Gigalimosina
flaviceps, abdominal sternites III-V. Fig. 215. Apteromyia
claviventris, .caudal view of periandrium. Figs. 211-213 after Roh4cek 
(1983-5). Scale lines 0.2mm.
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Figs. 216-219* Wings of Limosininae. Fig. 216. Coproica hirtula. Fig. 
217. Coproica acutangula. Fig. 218. Elachisoma pilosa. Fig. 219. 
Elachisoma aterrima. Scale lines 0.5mm
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Figs. 220-222. Wings of Limosininae. Figs. 220-221. Kimosina empirica. 
Fig. 220. Female. Fig. 221. Male. Fig. 222. Halidayina spinipennis. 
Figs. 220-221 after Rohacek (1983-5)• Scale lines 0.5mm.
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Figs. 223-225• Wings of Limosininae. Fig. 223. Leptocera fuscipennis. 
Fig. 224.. Philocoprella quadrispina. Fig. 225. Limosina silvatica. Scale 
lines 0.5nnn«
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Figs. 226-228. Wings of Limosininae. Fig. 226. Minilimosina alloneura. 
Fig. 227. Minilimosina baculum. Fig. 228. Pteremis fenestralis, 
macropterous. Scale lines 0.5mm.
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Figs. 229-232. Wings of Limosininae. Figs. 229-230. Pullimosina 
meijerei. Fig. 229- Macropterous female. Fig. 230. Brachypterous male. 
Fig. 231. Pullimosina pullula. Fig. 232. Pullimosina heteroneura. Scale 
lines 0.5mm.
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Figs. 233-235. Wings of Limosininae. Fig. 233- Terrilimosina racovitzai. 
Fig. 234-» Terrilimosina schmitzi. Fig. 235. Spinilimosina brevicostata. 
Scale line 0.5 mm.
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Figs. 236-239* Wings of Limosininae. 236. Trachyopella lineafrons. Fig. 
237. Trachyopella leucoptera. Fig. 238. Trachyopella coprina. Fig. 239* 
Trachyopella melania. Scale lines 0.25mm.



Figs. 24-0-24.7. Tibiae and tarsi of Limosininae. Fig. 24.0. Chaetopodella 
scutellaris, female mid tibia and first tarsomere, posterior view. Fig.
24-1 - Coproica hirtula, mid tibia, dorsal view. Fig. 24.2. Coproica 
lugubris, mid tibia, postero dorsal view. Fig. 243. Coproica pusio, left 
mid first tarsomere, postero ventral view. Fig. 244* Coproica hirticula, 
left mid first tarsomere, postero ventral view. Fig. 24-5* Coproica 
lugubris, right mid first tarsomere, postero ventral view. Fig. 24.6 . 
Elachisoma pilosa, hind tibia, posterior view. Fig. 24-7. Elachisoma 
aterrima, hind tibia, posterior view. Scale lines 0.1mm.



Figs. 24-8-254-• Tibia, tarsi and trochanters of Limosininae. Fig. 24-8. 
Kimosina empirica, mid tibiae and first tarsomere, posterior view. Fig. 
24-8. Female. Fig. 24-9* Male. Fig. 250. Kimosina longisetosa, male mid 
tibia, posterior view. Fig. 251. Kimosina plumosula, male mid tibia, 
posterior view. Fig. 252. Kimosina empirica, hind tibia and first 
tarsomere, posterior view. Fig. 253- Leptocera varicornis, female right 
trochanter, ventral view. Fig. 254-* Leptocera lutosa, female left hind 
trochanter, ventral view. Scale lines 0.25mm.
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Figs. 255-260. Tibiae and tarsi of Limosininae. Figs. 255-256. Apex of 
mid tibia and base of first tarsomere, posterior view.. Fig. 255. 
Leptocera caenosa. Fig. 256. L. nigra. Figs 257-258. Male right hind 
tarsus, posterior view. Fig. 257. Leptocera varicornis. Fig. 258. 
Leptocera lutosa. Figs. 259-260. Mid tibia, posterior view. Fig. 259• 
Leptocera breviceps. Fig. 260. Leptocera cryptochaeta. Scale lines, 
Figs. 255-256 0.1mm.
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Figs. 261-269. Tibiae and tarsi of Limosininae. Fig. 261. Leptocera 
septentrionalis, mid tibia and first tarsomere, posterior view. Fig. 
262. Limosina silvatica, male mid tibia and first tarsomere, posterior 
view. Fig. 263. Limosina silvatica, male hind tibia and first tarsomere, 
posterior view. Fig. 264.* Minilimosina vitripennis, mid tibia and first 
tarsomere, posterior view. Fig. 265. Minilimosina v-atrum, mid tibia, 
ventral view. Fig. 266-267. Opacifrons coxata, mid tibia and first 
tarsomere, posterior view. Fig. 266. Female. Fig. 267. Male. Fig. 
268-269. Opacifrons humida, mid tibia and first tarsomere, posterior 
view. Fig. 268. Female. Fig. 269. Male. Scale lines 0.25mm.
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Figs. 270-276. Tibiae and tarsi of Limosininae. Fig. 270. Opalimosina 
mirabilis, hind tibia and first tarsomere, posterior view. Fig. 271. 
Pteremis fenestralis, male mid tibia and first tarsomere, posterior 
view. Fig. 272. Spelobia clunipes, mid tibia, dorsal view. Fig. 273- 
Spelobia ochripes, male mid tibia, postero ventral view. Fig. 274-. 
Spelobia nana, mid tibia, antero dorsal view. Fig. 275. Spelobia 
rufilabris, mid tibia, antero dorsal view. Fig. 276. Spelobia parapusio, 
female mid tibia, antero dorsal view. Scale lines 0.25mm.
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Figs. 277-282. Tibiae and tarsi of Limosininae. Fig. 277. Terrilimosina 
schmitzi, mid tibia, posterior view. Fig. 278. Thoracochaeta 
brachystoma, mid tibia postero dorsal view. Fig. 279-280. Thoracochaeta 
zosterae. Fig. 279* Mid tibia, postero dorsal view. Fig. 280. Hind 
tibia, posterior view. Fig. 281-282. Xenolimosina setaria. Fig. 281. 
Hind tibia and first tarsomere, posterior view. Fig. 282. Male mid 
tibia, posterior view. Scale lines 0.25mm.
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Figs. 283-285. Syntergite I + II of Limosininae, dorsal view. Fig. 283. 
Pullimosina meijerei. Fig. 284. Pullimosina moesta. Fig. 285* 
Pullimosina pullula. Scale lines 0.25mm.



British Sphaeroceridae -  24.2 - Brian Pitkin

Figs. 286-288. Syntergite I + II of Limosininae, dorsal view. Fig. 286. 
Spelobia talparum. Fig. 287. Spelobia palmata. Fig. 288. Spelobia 
clunipes. Scale lines 0.25mm*



British Sphaeroceridae
-  2  4 3  -

Brian Pitkin

Figs. 289-295. Female abdominal tergites, sternites and cerci of 
Limosininae. Fig. 289- Apteromyia claviventris, tergites VII-IX and 
cerci (tergite IX obscured by tergite VII), dorsal view. Fig. 290. 
Opacifrons humida, cerci, dorsal view. Fig. 291. Leptocera lutosa, 
sternite VIII, ventral view. Fig. 292. Leptocera varicornis, sternite 
VIII, ventral view. Fig. 293. Elachisoma pilosa, glandular area on 
sternite IV, ventral view. Fig. 294-• Opalimosina liliputana, tergite 
VII-IX and cerci (tergite VIII is divided, the two halves lie 
laterally), dorsal view. Fig. 295. Opalimosina mirabilis, tergite IX and 
cerci, dorsal view. Scale lines 0.1mm.



British Sphaeroceridae -  2UU - Brian Pitkin

Figs. 296-301. Female abdominal tergite IX and cerci of Limosininae. 
Fig. 296. Spelobia clunipes, tergite IX and cerci, dorsal view. Fig. 
297. Spelobia palmata, tergite IX and cerci, dorsal view. Fig. 298. 
Trachyopella minuscula, cerci, dorsal view. Fig. 299. Spelobia talparum, 
cerci, dorsal view. Fig. 300. Trachyopella melania, cerci, dorsal view. 
Fig. 301. Trachyopella coprina, cerci, dorsal view. Scale lines 0.05mm.



Brian PitkinBritish Sphaeroceridae
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Figs. -302-305. Female postabdomen of Limosininae. Figs. 302-303. 
Trachyopella atoma Fig. 302. Ventral view. Fig. 303. Lateral view. Figs. 
304--305. Trachyopella lineafrons. Fig. 304., Ventral view. Fig. 305. 
Lateral view. Figs. 3 0 2 - 3 0 5  after Rohacek, 1986. Scale lines 0.1mm.



British Sphaeroceridae - 24.6 - Brian Pitkin

Figs. 306-311. Female spermathecae of Limosininae. Fig. 306. Apteromyia 
claviventris. Fig. 307. Chaetopodella scutellaris. Fig. 308. Coproica 
acutangula. Fig. 309• Coproica ferruginata. Fig. 310. Coproica 
hirticula. Fig. 311. Coproica hirtula. Scale lines 0.05mm.



British Sphaeroceridae - 247 - Brian Pitkin

Figs. 312-318. Female spermathecae of Limosininae. Fig. 312. Goproica 
lugubris. Fig. 313. Coproica pusio. Fig. 314* Coproica vagans. Fig. 315- 
Elachisoma aterrima. Fig. 316. Elachisoma pilosa. Fig. 317. Gigalimosina 
flaviceps. Fig. 318. Halidayina spinipennis. Scale lines 0.05mm.



British Sphaeroceridae - 248 - Brian Pitkin

Figs. 319-325« Female spermathecae of Limosininae. Fig. 319• Herniosina 
bequaerti. Fig. 320. Kimosina empirica (two of three). Fig. 321. 
Kimosina longisetosa. Fig. 322. Kimosina plumosula. Fig. 323. Kimosina 
spinosa. Fig. 324« Leptocera fuscipennis. Fig. 325. Limosina silvatica. 
Figs. 320, 322 & 325 after Roh^cek (1983-5). Scale lines 0.05mm.



Brian PitkinBritish Sphaeroceridae

Figs. 326-333• Female spermathecae of Limosininae. Fig. 326. Leptocera 
caenosa. Fig. 327. L. fontinalis. Fig. 328. L. nigra. Fig. 329. L. 
varicornis (one of three). Fig. 330. L. finalis (two of three). Fig. 
331. L. oldenbergi. Fig. 332. L. lutosa (one of three). Fig. 333. L. 
limosa. Scale lines 0.05mm.



British Sphaeroceridae Brian Pitkin- 250 -

Figs. 334.-34-6. Female spermathecae of Limosininae. Fig. 334-• Leptocera 
breviceps. Fig. 335* L. cryptochaeta (two of three). Fig. 336. 
Opacifrons humida (two of three). Fig. 337. Minilimosina alloneura. Fig. 
338. Minilimosina albinervis. Fig. 339- Minilimosina fungicola. Fig. 
340. Minilimosina baculum. Fig. 341- Minilimosina parvula. Fig. 342. 
Minilimosina parvula. Fig. 343- Minilimosina secundaria. Fig. 
Minilimosina vitripennis (two of three). Fig. 345• Minilimosina v-atrum. 
Fig. 346. Minilimosina splendens. Fig. 343 after Rohacek (1983-5)* Scale 
lines 0.05mm.



British Sphaeroceridae -  2 5 1  -
Brian Pitkin

Figs. 34-7-355. Female spermathecae of Limosininae. Fig. 34-7. Opalimosina 
collini. Fig. 348. Opalimosina czernyi. Fig. 349. Opalimosina 
denticulata. Fig. 350. Opalimosina liliputana (one of three). Fig. 351• 
Opalimosina simplex (one of three). Fig. 352. Opalimosina mirabilis. 
Fig. 353. Paralimosina fucata. Fig. 354. Philocoprella quadrispina. Fig. 
355. Pteremis fenestralis. Figs. 347, 348 & 353 after Rohci#ek (1983-5). 
Scale lines 0.05mm.



British Sphaeroceridae - 252 - Brian- Pitkin

Figs. 356-363. Female spermathecae of Limosininae. Fig. 356. 
Puncticorpus cribratum (one of three). Fig. 357. Pullimosina antennata. 
Fig. 358. Pullimosina heteroneura. Fig. 359. Pullimosina meijerei. Fig. 
360. Spelobia luteilabris (two of three). Fig. 361. Pullimosina pullula. 
Fig. 362. Spelobia cambrica. Fig. 3 6 3 . Spelobia parapusio. Fig. 357 
after Rohacek (1983-5)* Scale lines 0.05mm.



Brian PitkinBritish Sphaeroceridae

Figs. 364.-3 6 9 . Female spermathecae of Limosininae. Fig. 364.. Spelobia 
clunipes (two of three). Fig. 365. Spelobia baezi. Fig. 366. Spelobia 
pseudosetaria (two of three). Fig. 367. Spelobia palmata (two of three). 
Fig. 368. Spelobia talparum (two of three). Fig. 3 6 9 . Spelobia 
rufilabris (two of three). Fig. 3 6 5 after Rohacek (1983-5). Scale lines 
0.05mm.



British Sphaeroceridae - 254- - Brian Pitkin

Figs. 370-376. Female spermathecae of Limosininae. Fig. 370. Spelobia 
pseudonivalis. Fig. 371. Spelobia bifrons. Fig. 372. Spelobia nana. Fig. 
373. Spinilimosina brevicostata (two of three). Fig. 374-. Xenolimosina 
setaria (two of three). Fig. 375* Telomerina flavipes. Fig. 376. 
Telomerina pseudoleucoptera. Scale lines 0.05mm.



British Sphaeroceridae _ 255 - Brian Pitkin

Figs. 377-386. Female spermathecae of Limosininae. Fig. 377. 
Terrilimosina schmitzi. Fig. 378. Terrilimosina racovitzai. Fig. 379. 
Thoracochaeta zosterae. Fig. 380. Thoracochaeta brachystoma. Fig. 381. 
Trachyopella atoma. Fig. 382. Trachyopella lineafrons. Fig. 383. 
Trachyopella minuscula (one of three). Fig. 384.. Trachyopella 
leucoptera. Fig. 385. Trachyopella coprina. Fig. 386. Trachyopella 
melania (two of three). Fig. 381 after Roha^ek, 1986. Scale lines 
0.05mm.



British Sphaeroceridae - 256 - Brian Pitkin

Figs. 387-391* Male abdominal sternite V posteromedial projections or 
combs of Limosininae. Fig. 387. Apteromyia claviventris. Fig. 388. 
Chaetopodella scutellaris. Fig. 389. Herniosina bequaerti. Fig. 390. 
Elachisoma aterrima, detail. Fig. 391. Elachisoma pilosa. Scale lines 
0.1mm.



British Sphaeroceridae Brian Pitkin
- 257 -

Figs. 392-395* Male abdominal sternite V posteromedial projections or 
combs of Limosininae. Fig. 392. Coproica ferruginata. Fig. 393* Coproica 
hirtula. Fig. 394* Coproica hirticula. Fig. 395* Coproica vagans. Scale 
lines 0.05mm.



British Sphaeroceridae - 258 - Brian Pitkin

\

Figs. 396-398. Male abdominal sternite V posteromedial projections or 
combs of Limosininae. Fig. 396. Goproica acutangula. Fig. 397. Coproica 
lugubris. Fig. 398. Coproica pusio. Scale lines 0.05mm.



British Sphaeroceridae - 259 - Brian Pitkin

401

Figs. 399-4-01. Male abdominal sternite V posteromedial projections or 
combs of Limosininae. Fig. 399* Kimosina empirica. Fig. 4-00. Kimosina 
longisetosa. Fig. 4-01. Limosina silvatica. Scale lines 0.1mm.



British Sphaeroceridae Brian Pitkin- 260 -

Figs. 4-02-4-06. Male abdominal sternite V posteromedial combs of 
Limosininae. Fig. 4-02. Minilimosina albinervis. Fig. 4-03. Minilimosina 
alloneura. Fig. 4-04-- Minilimosina baculum. Fig. 4-05* Minilimosina 
fungicola. Fig. 4-06. Minilimosina gemella. Fig. 4-02 after Rohacek 
(1983-5). Scale lines 0.01mm.



British Sphaeroceridae - 261 Brian Pitkin

Figs. 4-07-4-10. Male abdominal sternite V posteromedial combs or 
projections of Limosininae. Fig. 4-07. Minilimosina v-atrum. Fig. 408. 
Minilimosina parvula. Fig. 409 • Minilimosina splendens. Fig. 410 .
Minilimosina vitripennis. Fig. 409 after Rohacek (1983-5). Scale lines 
0.1mm.



Figs. 411-4-16. Male abdominal sternite V posteromedial combs or 
projections of Limosininae. Fig. 411. Opalimosina czernyi. Fig. 412. 
Opalimosina collini. Fig. 413. Opalimosina denticulata. Fig. 414* 
Opalimosina liliputana. Fig. 415 . Opalimosina mirabilis. Fig. 416. 
Opalimosina simplex. Figs. 411, 412 & 416 after Rohacek (1983-5). Scale 
lines 0.1mm.



British Sphaeroceridae - 263 - Brian Pitkin

Figs. 4-17-4-21. Male abdominal sternite V posteromedial combs or 
projections of Limosininae. Fig. 4.1 7 . Pteremis fenestralis. Fig. 4.18. 
Pullimosina heteroneura. Fig. 4.1 9 . Pullimosina antennata. Fig. 4.20. 
Pullimosina moesta. Fig. 4-21. Pullimosina meijerei. Fig. 4-19 after 
Roh£#ek (1983-5)• Scale lines 0.1mm.



British Sphaeroceridae - 264. - Brian Pitkin
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Figs. A22-4-27. Male abdominal sternite V posteromedial combs or 
projections of Limosininae. Fig. 4-22. Spelobia bifrons. Fig. 4-23 • 
Spelobia baezi. Fig. 4-24-. Spelobia cambrica. Fig. 4-25. Spelobia 
clunipes. Fig. 4-26. Spelobia palmata. Fig. 427. Spelobia talparum. All 
except fig. 4-22 to same scale. Scale lines 0.1mm.



British Sphaeroceridae - 265 Brian Pitkin

Figs. 4-28-4.31- Male abdominal sternite V posteromedial combs or 
projections of Limosininae . Fig. 4-28. Spelobia luteilabris. Fig. 4-28. 
Spelobia rufilabris. Fig. 4-30. Spelobia ochripes. Fig. 4-31. Spelobia 
nana. All except fig. 4-31 to same scale.Scale lines 0.1mm.



British Sphaeroceridae - 266 - Brian Pitkin
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Figs. 432-434• Male abdominal sternite V posteromedial combs or 
projections of Limosininae. Fig. 432. Spelobia parapusio. Fig. 433. 
Spelobia pseudosetaria. Fig. 434* Spelobia pseudonivalis. Fig. 433 after 
Rohacek (1983-5). Scale lines 0.1mm.



British Sphaeroceridae - 267 - Brian Pitkin

i

Figs. 4-35—-43 V - Male abdominal sternite V posteromedial combs or 
projections of Limosininae. Fig. 435. Spinilimosina brevicostata. Fig. 
436. Telomerina flavipes. Fig. 437. Telomerina pseudoleucoptera. Scale 
lines 0.1mm.



Figs. 4-38-4-4-0. Male abdominal sternite V posteromedial combs or 
projections of Limosininae. Fig. 4-38. Terrilimosina racovitzai. Fig. 
4-39• Terrilimosina schmitzi. Fig. 4-4-0. Xenolimosina setaria. Scale lines 
0.1mm.



British Sphaeroceridae _ 269 - Brian Pitkin

Figs. 4-4-1 -4.4.6. Male surstyli of Limosininae, lateral views. Fig. 4-4-0. 
Chaetopodella scutellaris. Fig. 44-2. Apteromyia claviventris. Fig. 4-4-3• 
Coproica acutangula. Fig. 4-4-4-• Coproica ferruginata. Fig. 4-4-5. Coproica 
hirticula. Fig. 4-4-6. Coproica hirtula. Scale lines 0.05mm.



British Sphaeroceridae - 270 - Brian Pitkin

Figs-. 4-4-7 4-53. Male surstyli of Limosininae, lateral views. Fig. 4-4-7. 
Coproica lugubris. Fig. 4.4.8. Coproica pusio. Fig. 44.9. Coproica vagans. 
Figs. 450-451. Elachisoma aterrima. Fig. 452. Elachisoma pilosa. Fig. 
453. Gigalimosina flaviceps. Scale lines 0.05mm.



British. Sphaeroceridae _ 271 _ Brian Pitkin

Figs. 4-54-—4-59• Male surstyli of Limosininae, lateral views. Fig. 454. 
Halidayina spinipennis. Fig. 455. Herniosina bequaerti. 456. Kimosina 
empirica. Fig. 457. Kimosina plumosula. Fig. 458. Kimosina longisetosa. 
Fig. 459. Kimosina spinosa. Figs. 457 & 459 after Roh&cek (1983-5). 
Scale lines 0.05mm.



British Sphaeroceridae - 272 - Brian Pitkin

Figs. 4-60-4-65. Male surstyli and cerci of Limosininae, lateral views. 
Fig. 4-60. Leptocera caenosa, fore and hind parts of surstylus and cerci. 
Fig. 4.61-4-62. Leptocera fontinalis. Fig. 4-61. Fore part of surstylus. 
Fig. 4-62. Hind part of surstylus. Figs. 4-63-4-• Leptocera finalis. Fig. 
4-63. Fore part of surstylus. Fig. 4-64-. Hind part of surstylus. Fig. 4-65. 
Leptocera nigra, fore and hind parts of surstylus and cerci. Scale lines 
0.05mm.



British Sphaeroceridae - 273 - Brian Pitkin

Figs. 4-66-4.71. Male surstyli and cerci of Limosininae, lateral views. 
Fig. Leptocera oldenbergi, fore and hind parts of surstylus and cerci. 
Fig. 4-67. Leptocera cryptochaeta, fore and hind parts of surstylus. Fig. 
4-68-4-69. Leptocera breviceps. Fig. 4-68. Hind part of surstylus. Fig. 
4-69. Fore part of surstylus. Fig. 4-70. Leptocera lutosa, fore and hind 
part of surstylus. Fig. 4-71. Leptocera lutosoidea, fore and hind part of 
surstylus. Scale lines 0.05mm.



British Sphaeroceridae - 274 - Brian Pitkin

Figs. 472-477. Male surstyli and cerci of Limosininae, lateral views. 
Fig. 472. Leptocera limosa, fore and hind parts of surstylus and cercus. 
Fig. 473-474* Leptocera fuscipennis, surstylus. Fig. 473. Fore part. 
Fig. 474* Hind part. Fig. 475-476. Leptocera varicornis. Fig. 475* 
Surstylus.Fig. 476. Periandrium and surstylus. Fig. 477. Limosina 
silvatica, surstylus. Scale lines 0.05mm.



British Sphaeroceridae - 275 - Brian Pitkin

Figs. 4-78-4-86. Male surstyli of Limosininae, lateral views. Fig. 4-78. 
Minilimosina albinervis. Fig. 4-79* Minilimosina alloneura. Fig. 4-80. 
Minilimosina baculum. Fig. 4-81. Minilimosina fungicola. Fig. 4-82. 
Minilimosina parvula. Fig. 4-83. Minilimosina gemella. Fig. 4-84-• 
Minilimosina vitripennis. Fig. 4-85* Minilimosina splendens. Fig. 4-86. 
Minilimosina v-atrum. Fig. 485 after Rohdcek (1983-5)* All except Figs. 
478, 484 & 4-85 to same scale. Scale lines 0.05mm.



Brian PitkinBritish Sphaeroceridae

Figs. 4-87-4-92. Male surstyli of Limosininae, lateral views. Fig. 4-87. 
Opacifrons coxata. Fig. 488. Opacifrons humida. Fig. 489- Opalimosina 
collini. Fig. 490. Opalimosina czernyi. Fig. 491. Opalimosina 
liliputana. Fig. 492. Opalimosina denticulata. Figs. 489-490 after 
Roh££ek (1983-5). Scale lines 0.05mm.



British Sphaeroceridae - 277 - Brian Pitkin

Figs. 4-93-4-98. Male surstyli of Limosininae, lateral views. Fig. 4-93. 
Opalimosina mirabilis. Fig. 4-94-- Opalimosina simplex. Fig. 4-95. 
Paralimosina fucata. . Fig. 4-96. Puncticorpus cribratum. Fig. 4-97. 
Pteremis fenestralis. Fig. 4-98. Philocoprella quadrispina. Figs. 4-94-—4-95 
after Roh^cek (1983-5). Scale lines 0.05mm.



British Sphaeroceridae - 278 - Brian Pitkin

Figs. 499-503• Male surstyli of Limosininae, lateral views. Fig. 499* 
Pullimosina antennata. Fig. 500. Pullimosina moesta. Fig. 501. 
Pullimosina meijerei. Fig. 502. Pullimosina pullula. Fig. 503• 
Pullimosina heteroneura. Figs. 499 & 502 after RohiSek (1983-5). Scale 
lines 0.05mm.



British Sphaeroceridae - 279 - Brian Pitkin

Figs. 504-508. Male surstyli of Limosininae, lateral views. Fig. 504- 
Spelobia baezi. Fig. 505. Spelobia clunipes. Fig. 506. Spelobia bifrons. 
Fig. 507. Spelobia talparum. Fig. 508. Spelobia palmata. All except Fig. 
506 to same scale. Scale lines 0.05mm.



British Sphaeroceridae 280 - Brian Pitkin

^■2® • 509-512. Male surstyli of Limosininae, lateral views. Fig. 509. 
Spelobia luteilabris. Fig. 510. Spelobia rufilabris. Fig. 511. Spelobia 
pseudonivalis• Fig. 512. Spelobia parapusio. Fig. 512 after Rohacek 
(1983-5). Scale lines 0.05mm.



British Sphaeroceridae - 281 Brian Pitkin

Figs. 513-516. Male surstyli of Limosininae, lateral views. Fig. 513. 
Spelobia pseudosetaria. Fig. 514- Spelobia eambrica. Fig. 515- Spelobia 
nana. Fig. 516. Spelobia ochripes. Scale lines 0.05mm.



British Sphaeroceridae - 282 - Brian Pitkin

Figs. 517-521. Male surstyli of Limosininae, lateral views. Fig. 517. 
Telomerina pseudoleucoptera. Fig. 518. Spinilimosina brevicostata. Fig. 
519• Telomerina flavipes. Fig. 520. Terrilimosina racovitzai. Fig. 521. 
Terrilimosina schmitzi. Scale lines 0.05mm.



British Sphaeroceridae - 283 - Brian Pitkin

Figs. 522-530. Male surstyli of Limosininae, lateral views. Fig. 522. 
Thoracochaeta zosterae. Fig. 523. Thoracochaeta brachystoma. Fig. 524-. 
Xenolimosina setaria. Fig. 525. Trachyopella minuscula. Fig. 526. 
Trachyopella melania. Fig. 527. Trachyopella coprina. Fig. 528. 
Trachyopella atoma. Fig. 529. Trachyopella lineafrons. Fig. 530. 
Trachyopella leucoptera. Scale lines 0.05mm.



Figs. 531-534* Male aedeagal complex of Limosininae, lateral views. Fig. 
531. Apteromyia claviventris. Fig. 532. Coproica hirtula (distiphallus 
dorsal). Fig. 533. Coproica pusio (disti- phallus dorsal). Fig. 53-4• 
Chaetopodella scutellaris (distiphallus dorsal). Scale lines 0.05mm.



British Sphaeroceridae - 285 -
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Figs. 535-539- Male aedeagal complex of Limosininae, lateral views. Fig. 
535- Coproica acutangula. Fig. 536. Coproica vagans. Fig. 537. Coproica 
ferruginata. Fig. 538. Coproica hirticula. Fig. 539- Coproica lugubris. 
Scale lines 0.05mm.



British Sphaeroceridae - 286 - Brian Pitkin

Figs. 54-0-54-4-* Male aedeagal complex of Limosininae, lateral views. Fig. 
54-0. Elachisoma pilosa. Fig. 54-1 • Elachisoma aterrima. Fig. 54-2. 
Herniosina bequaerti. Fig. 54-3* Gigalimosina flaviceps. Fig. 54-4- - 
Halidayina spinipennis. Fig. 54.2 after Rohlcek (1983-5). Scale lines 
0.05mm.



- 287 -
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Figs. 545-548. Male aedeagal complex of Limosininae, lateral views. Fig. 
545. Kimosina spinosa. Fig. 546. Kimosina empirica. Fig. 547. Kimosina 
plumosula. Fig. 548. Kimosina longisetosa. Figs. 545 & 547 after Rohacek 
(1983-5). Scale lines 0.05mm.



British Sphaeroceridae - 288 - Brian Pitkin

Figs. 54.9-553- Male aedeagal complex of Limosininae, lateral views. Fig. 
54-9. Leptocera nigra. Fig. 550. Leptocera oldenbergi. Fig. 551 • 
Leptocera caenosa. Fig. 552. Leptocera fontinalis. Fig. 553- Leptocera 
finalis. Scale lines 0.05mm.



British Sphaeroceridae - 289 -
Brian Pitkin

Figs. 554-—55S. Male aedeagal complex of Limosininae, lateral views. Fig. 
554-. Leptocera lutosa. Fig. 555. Leptocera cryptochaeta. Fig. 556. 
Leptocera lutosoidea. Fig. 557. Leptocera breviceps. Fig. 558. Leptocera 
limosa. Scale lines 0.05mm.



British Sphaeroceridae
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-Figs. 559-564-. Male aedeagal complex of Limosininae, lateral views. Fig. 
559- Leptocera varicornis. Fig. 560. Leptocera fuscipennis. Fig. 561. 
Limosina silvatica. Fig. 562. Minilimosina albinervis. Fig. 563. 
Minilimosina alloneura. Fig. 564. Minilimosina baculum. Scale lines 
0.05mm.



British Sphaeroceridae - 291 -
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Figs. 565-570. Male aedeagal complex of Limosininae, lateral views. Fig. 
565. Minilimosina fungicola. Fig. 566. Minilimosina splendens. Fig. 567. 
Minilimosina parvula. Fig. 568. Minilimosina v-atrum. Fig. 569* 
Minilimosina gemella. Fig. 570. Minilimosina vitripennis. Fig. 566 after 
Rohacek (1983-5)* Scale lines 0.05mm.



British Sphaeroceridae -  2 9 2  - Brian Pitkin

Figs. 571-574-• Male aedeagal complex of Limosininae, lateral views. Fig. 
571. Opalimosina denticulata. Fig. 572. Opalimosina liliputana. Fig. 
573• Opalimosina collini. Fig. 574-• Opalimosina czernyi. Figs. 573-574- 
after Rohacek (1983-5). Scale lines 0.05mm.



British Sphaeroceridae Brian Pitkin
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Figs. 575-579* Male aedeagal complex of Limosininae, lateral views. Fig. 
575. Opalimosina mirabilis. Fig. 576. Opalimosina simplex. Fig. 577. 
Opacifrons humida. Fig. 578. Paralimosina fucata. Fig. 579. Opacifrons 
coxata. Fig. 578. after Roha^ek (1983-5). Scale lines 0.05mm.



British Sphaeroceridae - 294 - Brian Pitkin

Figs. 580-584- Male aedeagal complex of Limosininae, lateral views. Fig. 
580. Philocoprella quadrispina. Fig. 581. Pullimosina pullula. Fig. 582. 
Puncticorpus cribratum. Fig. 583- Spelobia palmata. Fig. 584. Spelobia 
baezi. Fig. 581. after Roha^ek (1983-5). Scale lines 0.05mm.



British Sphaeroceridae - 295 - Brian Pitkin

Figs. 585-589- Male aedeagal complex of Limosininae, lateral views. Fig. 
585- Pullimosina heteroneura. Fig. 586. Pteremis fenestralis. Fig. 587. 
Pullimosina meijerei. Fig. 588. Pullimosina moesta. Fig. 589. 
Pullimosina antennata. Fig. 589 after RohaSek (1983-5)- Scale lines 
0.05mm.



British Sphaeroceridae
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Figs. 590-594-• Male aedeagal complex of Limosininae, lateral views. Fig. 
590. Spelobia parapusio. Fig. 591* Spelobia bifrons. Fig. 592. Spelobia 
clunipes. Fig. 593. Spelobia cambrica. Fig. 594-* Spelobia pseudosetaria. 
Fig. 594-• after Rohacek (1983-5)* Scale lines 0.05mm.



British Sphaeroceridae - 297 - Brian Pitkin

Figs. 595-599- Male aedeagal complex of Limosininae, lateral views. Fig. 
595. Spelobia pseudonivalis. Fig. 596. Spelobia rufilabris. Fig. 597. 
Spelobia nana. Fig. 598. Spelobia luteilabris. Fig. 599- Spelobia 
ochripes. Scale lines 0.05mm.



British Sphaeroceridae -  2 9 8  - Brian Pitkin

Figs.600-603* Male aedeagal complex of Limosininae, lateral views. Fig. 
600. Spelobia talparum. Fig. 601. Spinilimosina brevicostata, 
distiphallus dorso lateral. Fig. 602. Terrilimosina racovitzai. Fig. 
602. Terrilimosina racovitzai. Fig. 603. Terrilimosina schmitzi. Fig. 
600 after Rohacek (1983-5). Scale lines 0.05mm.



British Sphaeroceridae - 299 - Brian Pitkin

Figs. 604-608. Male aedeagal complex of Limosininae, lateral views. Fig.
604.. Thoracochaeta brachystoma. Fig. 605. Thoracochaeta zosterae. Fig. 
606. Telomerina pseudoleucoptera. Fig. 607. Telomerina flavipes. Fig. 
608. Xenolimosina setaria. Scale lines 0.05mm.
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Figs. 609-614-• Male aedeagal complex of Limosininae, lateral views. Fig. 
609. Trachyopella lineafrons. Fig. 610. Trachyopella minuscula. Fig. 
611. Trachyopella leucoptera. Fig. 612. Trachyopella melania. Fig. 614-. 
Trachyopella coprina. Fig. 614-• Trachyopella atoma. Fig-. Trachyopella 
lineafrons. Fig. 614. after Rohacek, 1986. Scale lines 0.05mm.
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Fig. 615 Classification of the baited trap catches at Silwood Park, 
Berks based on the Morisita-Horn coefficient of similarity, 
using single linkage cluster analysis. C = Cow dung.
D = Carrion. H = Horse dung. R = Hamster dung. 0 = Open.
W = Wood.

1
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Fig. 616 Frequency histograms of abundance (per cent) of
Sphaeroceridae caught in baited traps at Silwood Park, Berks 
for each of the thirteen four week periods beginning 21st 
February, 1983
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Fig. 617 Frequency histograms of abundance (per cent) of
Sphaeroceridae caught in baited traps at Silwood Park, Berks 
for each of the thirteen four week periods beginning 21st 
February, 1983.
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Fig. 618 Frequency histograms of abundance (per cent) of
Sphaeroceridae caught in baited traps at Silwood Park, Berks 
for each of the thirteen four week periods beginning 21st 
February, 1983.
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FREQUENCY 

PER CENT

OPALIMOSINA LILIPUTANA (N = 30)

o

FOUR WEEK PERIODS

Fig. 619 Frequency histograms of abundance (per cent) of
Sphaeroceridae caught in baited traps at Silwood Park, Berks 
for each of the thirteen four week periods beginning 21st 
February, 1983.
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SPELOBIA CLUNIPES (N = 154)
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PER CENT
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j

Fig, 620 Frequency histograms of abundance (per cent) of
Sphaeroceridae caught in baited traps at Silwood Park, Berks 
for each of the thirteen four week periods beginning 21st 
February, 1983
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FREQUENCY 
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Fig. 621 frequency histogram of abundance (per cent) of
Sphaeroceridae caught in baited traps at Silwood Park, Berks 
for each of the thirteen four week periods beginning 21st 
February, 1983
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Fig. 623 Classification of light trap catches of Sphaeroceridae at 
Rothamsted Experimental Station December 1980 to December 
1983, based on coefficients of similarity, using single 
linkage.
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Fig. 624- Histograms of the percentage annual catch per trap of
Copromyza similis (Collin) in light traps at Rothamsted 
Experimental Station, between December, 1980 and December, 
1983.
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Fig. 625 Relationship between the temperature and abundance of 
Copromyza similis (Collin) caught in light traps at 
Rothamsted Experimental Station between January 1981 and 
November 1983. Mean daily catch per month (solid line) and 
mean maximum and mean minimum temperatures °C per month 
(broken lines).
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Fig, 626 Map of the north of England showing the position of the
study sites. Thick contour lines at 244m and thin lines at 
488m. After Disney et al. (1981).
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Fig. 627 The phenology of Crumomyia nitida (Meigen). Frequncy
histograms of weekly catch (based on average catch per day) 
for the 4-2 mainly upland sites in northern England studied 
in both 1977 and 1978.
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Fig. 628 The phenology of Lotophila atra (Meigen). Frequncy
histograms of weekly catch (based on average catch per day) 
for the 4-2 mainly upland sites in northern England studied 
in both 1977 and 1978.
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Fig, 629 The phenology of Spelobia clunipes (Meigen). Frequncy
histograms of weekly catch (based on average catch per day) 
for the 4-2 mainly upland sites in northern England studied 
in both 1977 and 1978.
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14. INDEX

This index refers only to the checklist and keys. Valid names are in 
bold typeface, synonyms and nomina dubia are in normal typeface.

abbreviata Fallen, 1923, nomen dubium 33 
absoloni (Bezzi, 1914-) (not British) 20 
acutangula (Zetterstedt, 1847) • 23,84 
akka Rondani, 1880 = spinipennis (Haliday) 23,97 
albinervis (Duda, 1918) 26,104 
albipennis Rondani, 1880 ='vagans (Haliday) 23,84 
Alimosina Rohatfek, 1983 24,99 
Alloborborus Duda, 1923b 18,75 
Allolimosina Roh&tfek, 1983 26,100,104 
alloneura (Richards, 1952) 26,100 
antennata (Duda, 1918) 30,108 
appendiculata Villeneuve, 1918 = liliputana (Rondani) 28,105 
Apterina Macquart, 1835 = Crumomyia Macquart 19,75-77 
Apteromyia Vimmer, 1929 22,115 
arcuata Haliday, 1838, nomen dubium 33 
arvenica Richards, 1929 (not British) 29 
aterrima (Haliday, 1833) 23,97 
atoma (Rondani, 1880) 32,102 
atra (Meigen, 1830) 20,71

baculum Marshall, 1985 27,111 
baezi (Papp, 1977) 31,118 
beckeri Duda, 1918 (not British) 29 
bequaerti (Villeneuve, 1917a) 24,115 
bifrons (Stenhammar, 1854) 30,116 
Bifronsina Roh£tfek, 1983 30,116 
Borborillus Duda, 1923b 18,71,73-75 
brachystoma (Stenhammar, 1854) 32,96 
breviceps (Stenhammar, 1854) 25,91 
brevicostata (Duda, 1918) 31,101
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brevipennis Duda, 1918 = cribratum (Villeneuve) 3 0 , 9 5

cadaverina Duda, 1918 = empirica Hutton 24->99
caenosa (Rondani, 1880) 88
cambrica (Richards, 1929) 31,117
Canarisina Rohacek, 1983 28
carolinensis auctt. = atra (Meigen) 20,71
carolinensis Robineau-Desvoidy, 1830 nomen dubium 33
Chaetopodella Duda, 1920b 22,93
ciliosa Rondani, 1880 = zosterae Haliday 32
Cimbometopia Lioy, 1864. = Copromyza Fallen 19,71-73
claviventris (Strobl, 1909) 22,115
clunipes (Meigen, 1830) 31,117
Collimosina Rohacek, 1983 24,113
Collinella Duda, 1918 = Rachispoda Lioy 25:,83,90-92
Collinellula Strand, 1928 = Rachispoda Lioy 25:,83,90-92
collini (Richards, 1929) 28,106
coprina (Duda, 1918) 32,103
Coproica Rondani, 1861 22,83-86
Copromyza Fallen, 1820 18,71-73
Coprophila Duda, 1918 = Coproica Rondani 22,83-86
coronata Zetterstedt, 1838 = crenata Meigen 21,80
coronata Richards, 1930, in part = crenata Meigen 21,80
coronata Richards, 1930, in part = paracrenata Meigen 21,80
costalis (Zetterstedt, 184.7) 18,74-
coxata (Stenhammar, 185-4) 27,94-
crassimana Haliday, 1836 = clunipes (Meigen) 31,117
crenata (Meigen, 1838) 21,80
cribratum (Villeneuve, 1917b) 30,95
Crumomyia Macquart, 1835 19,75-77
cryptochaeta (Duda, 1918) 25,90
curvinervis Stenhammar, 1854- = nigra Olivier 25,87
curvipes Latreille, 1805 22,78
czernyi (Duda, 1918) 28,115
czizeki Falcoz, 1921 nec Duda, 1918 ? = talparum Richards 31,119
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dahli Duda, 1918 (not British) 29 
Dahlimosina Rohacek, 1983 (not British) 29 
denticulata (Duda, 1924.) 28,87 
denticulata (Meigen, 1830) 21,80 
Dentilimosina Rohacek, 1983 28,87 
downesi Richards, 194-4- = fuscipennis (Haliday) 25,83

Elachisoma Rondani, 1880 23,97 
empirica (Hutton, 1901) 24-,99 
equina Fallen, 1820 19>72 
Eriosoma Lioy, 1864-, nec Schneider, 1801 = Crumomyia Macquart 19>75-77 
erratica Haliday, 1836 = fenestralis (Fallen) 29>95 
Eulimosina Rohatfek, 1983 30,111 
exigua Rondani, 1880 = fungicola (Haliday) 27,110 
eximia Collin, 1901 = pallidiventris (Meigen) 21,79

fenestralis (Fallen, 1820) 29,95 
ferruginata (Stenhammar, 1854-) 23,84- 
fimetaria (Meigen, 1830) 20,76 
finalis (Collin, 1956) 25,89 
flaviceps (Zetterstedt, 184-7) 23,106 
flavipennis Haliday, 1836 = pallifrons (Fallen) 18,75 
flavipes (Meigen, 1830) 31>105 
fontinalis (Fallen, 1826) 25,89 
fucata (Rondani, 1880) 29,113 
fulvipes Meigen, 1838 = zosterae (Haliday) 32,96 
fungicola (Haliday, 1836) 27,110 
Fungobia Lioy, 1864- = Crumomyia Macquart 19,75-77 
fuscipennis (Haliday, 1833) s 25,83

gemella Roh^cek, 1983 27,110 
geniculatus auctt, ?nec Macquart, 1835 = atra Meigen 20,71 
geniculatus Macquart, 1835, nomen dubium 33 
Gigalimosina Roha<$ek, 1983 23,106 
glacialis Richards, 1930, nec Meigen, 1830 = notabilis Collin 20,77 
glacialis Meigen, 1830 (not British) 19
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grenstedti Richards, 1929 = collini (Richards) 28,106
guestphalica Duda, 1918 = v-atrum (Villeneuve) 27,109

Hackmanina Rohacek, 1983 28,115
haiidayi Collin, 1902 = varicornis (Strobl) 25,26,91
Halidayina Duda, 1918 23,97
hamatus Haliday, 1833 nomen dubium 33
Herniosina Rohacek, 1983 24-, 115
heteroneura (Haliday., 1836) 29,30,100
Heteroptera Macquart, 1835 = Coproica Rondani 22,83-86
hirticula Collin, 1956 23,85
hirtipes Robineau-Desvoidy, 1830 nomen dubium 33
hirtipes auctt, nec Robineau-Desvoidy, 1830 = atra (Meigen) 20,71
hirtula (Rondani, 1880) 23,85
hispanica (Duda, 1923b) 18,75
humida (Haliday, 1836) 27,94
hyalipennis Meigen 1938 = pallidiventris (Meigen) 21,79

illotus Williston, 1896 = ferruginata (Stenhammar) 23,84
Ischiogaster, Richards, 1930 = Ischiolepta Lioy 21,79-82
Ischiolepta Lioy, 1864 21,79-82
Isogaster Lioy, 1864 = Copromyza Fallen 19,71-73

kaszabi Papp, 1973 (not British) 28
Kimosina Rohatfek, 1983 24,99,112-113

Iambi Duda, 1928 = czernyi Duda 28,115 
Leptocera Olivier, 1813 25,83,86-89 
leucoptera (Haliday, 1836) 32,103 
lineafrons (Spuler) 32,102 
liliputana (Rondani, 1880) 28,105 
limosa (Fallen, 1820) 25,90 
Limosina Macquart, 1835 26,98 
longipennis Haliday, 1836 = vitripennis (Meigen) 18,73 
longisetosa (Dahl, 1909) 24,112 
Lotobia Lioy, 1864 21,79
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Lotophila Lioy, 1864. 20,71 
lugubris (Haliday, 1836) 23,86 
luteilabris (Rondani, 1880) 31,120-121 
lutosa (Zetterstedt, 1852) 25,92 
lutosoidea (Duda, 1938) 26,92

manicata (Richards, 1927) = clunipes (Meigen) 31,117 
meijerei (Duda, 1918) 30,108 
melania (Haliday, 1836) 32,103 
melania auctt, nec Haliday, 1836 = coprina Duda 103 
microps Duda, 1918 = mikrops Duda in Czizek 32,104. 
mikrops Duda in Czizek, 1916 = racovitzai (Bezzi) 32,104- 
Minilimosina Roh££ek, 1983 26,100,104., 109-111,1U 
minuscula (Collin, 1956) 33,103 
minutissima Zetterstedt, 184.7 = flavipes (Meigen) 31,105 
mirabilis (Collin, 1902) 27,28,99 
moesta (Villeneuve, 1917b) 30,108 
monilis Haliday, 1836 22,78

nana (Rondani, 1880) 31,113 
nigerimma Haliday, 1836 = aterrima Haliday 23,97 
nigra (Meigen, 1830) 20,77 
nigra Olivier, 1813 25,87 
nigrifemoratus Macquart, 1835 = stercoraria (Meigen) 19,72 
nigripes Strobl, 1900 = pusilla (Fallen) 21,81 
nitens Collin, 1956 nec Stenhammar,1854- = splendens (Duda) 27,114- 
nitens Stenhammar, 1854- nomen dubium 33 
nitida Duda, 1920a of Richards, 1930 = denticulata (Meigen) 21,80 
nitida (Meigen, 1830) 19,20,76 
nitidifrons (Duda, 1923b) 18,74- 
nivalis Haliday, 1833 = fenestralis (Fallen) 29,95 
notabilis Collin, 1902 20,77

ochripes (Meigen, 1830) 30,111 
oelandica Stenhammar, 1854-, = fuscipennis (Haliday) 25,83 
oldenbergi (Duda, 1918) 25,88
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Olina auctt, nec Robineau-Desvoidy, 1830 = Lotophila Lioy 20,71 
Olina Robineau-Desvoidy, 1830 nomen dubium 33 
Olinea Richards, 1965 = Lotophila Lioy 20,71 
Opacifrons Duda, 1918 27,92-94- 
opacifrons Duda, 1923 = costalis (Zetterstedt) 18,74 
opacula Stenhammar, 1854- = v a g a n s (Haliday) 23,84.
Opalimosina RohaSek, 1983 27,28,87,99,105-106,115

pallid!ventris (Meigen, 1830) 21,79 
pallifrons (Fallen, 1820) 18,75 
pallipes Duda, 1923b, nec Meigen, 1830 = similis (Collin) 19,73 
pallipes (Meigen,1830) = equina Fallen 19 
pallipes Stenhammar, 1854, nec Meigen, 1830 = stercoraria Meigen 19,72 
palustris Collin, 1930, = 1-utosa (Zetterstedt) 25,92 
palmata (Richards, 1927) 31,119-120 
Pappiella RohaSek, 1983 28,105 
Paracollinella, Duda, 1923a = Leptocera Olivier 25,83,86-89 
paracrenata Duda, 1920 21,80 
Paralimosina Papp, 1973 28,113 
parapusio (Dahl, 1909) 31,114 
parapusilla Duda, 1920a = vaporariorum (Haliday) 21,82 
parvula (Stenhammar, 1854) 27,110 
pectinifera Villeneuve, 1917b = empirica (Hutton) 24,99 
pedestris (Meigen, 1830) 19,20,75 
penetralis Collin, 1925 = pseudosetaria (Duda) 120-121 
penteseta (Richards, 1929) 32,101 
Philocoprella Richards, 1929 29,83 
pilose (Duda, 1924) 23,98 
plumosula (Rondani, 1880) 24,112 
pruinosa (Richards, 1932) 20,77 
Pseudocollinella Duda, 1924 = Opacifrons Duda 27,92-94 
pseudoleucoptera (Duda, 1924) 31,105 
pseudolugubris Duda, 1923a = pusio (Zetterstedt) 23,86 
pseudonivalis (Dahl, 1909) 31,101 
pseudosetaria (Duda, 1918) 31,120-121 
Pteremis Rondani, 1856 29,95
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puerula Rondani, 1880 = bifrons (Stenhammar) 30,116 
Pullimosina Rohacek, 1983 29,30,107-108 
pullula (Zetterstedt, 184.7) 30,107 
pumilio Verrall, 1888 = humida (Haliday, 1836) 27,94 
Puhcticorpus Duda, 1918 30,95 
pusilla (Fallen, 1820) 21,81 
pusilla Meigen, 1830 = acutangula Zetterstedt 23,84 
pusio auctt nec Zetterstedt = coxata (Stenhammar) 27,94 
pusio (Zetterstedt, 1847) 23,86

quadrispina (Laurence, 1952) 29,83 
quisquilia Verrall, 1888, nec Haliday, 1836 = coxata (Stenhammar) 27,94 
quisquilia Haliday, 1836 nomen dubium ’ 33

Rachispoda Lioy, 1864 25,83,90-92 
racovitzai (Bezzi, 1911) 32,104 
retracta Rondani, 1880 = flavipes (Meigen) 31,105 
roralis Rondani, 1880 = nigra Olivier 25,87 
roserii (Rondani, 1880) 20,76 
rufilabris (Stenhammar, 1854) 31,120,121

salatigae De Meijere, 1914 = nigra Olivier 25,87 
Saprobius Rondani, 1880 = Crumomyia Macquart ’1:9^5-77 
scabricula Haliday, 1836 21,79 
Scatophora auctt, nec Robineau-Desvoidy, 1830 = Lotophila Lioy 20,71 
Scatophora Robineau-Desvoidy, 1830 nomen dubium 33 
schmitzi (Duda, 1918) 32,108 
Scotophilella Duda, 1918 = Limosina Macquart 26,98 
scutellaris (Haliday, 1836) 22,93 
secundaria (Duda, 1918) 26,104 
septentrionalis (Stenhammar, 1854) 27,92 
setaria (Villeneuve, 1918) 33,99 
silvatica (Meigen, 1830) 26,98 
similis (Collin, 1930) 19,73 
simplex (Richards, 1929) 28,106 
sordida Zetterstedt, 1847 18,74
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Spelobia Spuler, 1923 30,31,101,111,113-
Speomyia Bezzi, 1914 = Crumomyia Macquart
Sphaerocera Latreille, 1805
Spinilimosina Rohacek, 1983
spinipennis (Haliday, 1836)
spinosa (Collin, 1930 )
Spinotarsella Richards, 1929 = Opacifrons Duda 
splendens (Duda, 1928)
Stenhammaria Duda, 1918 = Pteremis Rondani 
stercoraria (Meigen, 1830)
Stratioborborus Duda, 1923 = Crumomyia Macquart 
subsultans Haliday, 1836 = curvipes Latreille 
suillorum Haliday, 1836 = fimetaria (Meigen)
Svarciella Rohacek, 1083

■114, 117-121
19.75- 77 

22,78
31,101
23,97
24.113

27,92-94
27.114 
29,95 
19,72

19.75- 77 
22,78 
22,78

27,109,114

talparum (Richards, 1927) 31,119 
tarsalis Wahlgren, 1918 = monilis Haliday 22,78 
Telomerina Rohlicek, 1983 31,105 
Terrilimosina Rohacek, 1983 32,104,108 
tenebrarum Aldrich, 1897 (not British) 30 
Thoracochaeta Duda, 1918 32,96,101 
tibialis Zetterstedt, 1847 = stercoraria Meigen 19,72 
Trachyopella Duda, 1918 32,102 
Trichiaspis Duda, 1923b = Copromyza Fallen 19,71-73 
Trichogaster Lioy, 1864, nec Schneider, 1801 = Limosina Macquart 26,98 
Trichopoda Lioy, 1864, nec Berthold, 1827 = Alloborborus Duda 18,75

uncinata (Duda, 1923b) 18,74

v-atrum (Villeneuve, 1917) 
vagans (Haliday, 1833) 
vaporariorum (Haliday, 1836) 
varicornis (Strobl, 1900)
verticella Collin, 1956 nec Stenhammar, 1854, cf. fucata 
verticella Stenhammar, 1854 nomen dubium 
villeneuvei Duda, 1918 = melania Haliday

27,109 
23,84 
21,82 

25,26,91 
(Rondani)29,113 

33
32,103
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vitripennis Haliday, 1836 = costalis (Zetterstedt) 18,74
vitripennis (Meigen, 1830) 18,73
vitripennis (Zetterstedt, 1847) 27,109
vseteckai Vimmer,1929 = claviventris Strobl 22
Xenolimosina Roha&ek, 1983 33,99

zosterae (Haliday, 1833) 32,96


