AFROTROPICAL
DIPTERA

Volume 2

Edited by Ashley H. Kirk-Spriggs & Bradley ). Sinclair
With photographs by Stephen A. Marshall

SURICATA 5




Photograph © K. Pannecoucke.









SURICATA 5

Manual of

Afrotropical Diptera

Volume 2

Nematocerous Diptera and lower Brachycera

Edited by
Ashley H. Kirk-Spriggs & Bradley J. Sinclair

Editorial Assistance
Burgert S. Muller

AN
gdiversity for Life ‘/ ‘/ )}@

South African National Biodiversity Institute

Pretoria, South Africa
2017



SURICATA

Suricata is the generic name of the suricate (meerkat), which is near-endemic to the arid western parts of southern Africa (occur-
ring in Namibia, South Africa and Botswana; and just entering into a very small area in the extreme south of Angola). Behaviour-
ally, suricates are socially inclusive and innately inquisitive, symbolising the commitment of South African National Biodiversity
Institute (SANBI) to include all biodiversity and serve all of Africa and the scientific curiosity that precedes and drives research
and publication of research results. Sister journal to SANBI's Strelitzia, Suricata is a peer-reviewed journal and publishes original
and applied research, such as monographs, revisions, checklists, red lists, atlases and faunas of any taxa belonging to Regnum
Animalia (the Animal Kingdom).

Edited by
Ashley H. Kirk-Spriggs (Coordinator & Editor-in-Chief) & Bradley J. Sinclair (Assistant Editor)

Editorial Assistance
Burgert S. Muller (Graphics Editor)

DESIGN & LAYOUT: Elizma Fouché.

COVER DESIGN: Elizma Fouché.

FRONT AND BACK COVER PHOTOGRAPHS: front cover Defilippia luteicosta (Bezzi) (Bombyliidae); back cover top three im-
ages (left to right): Chaoborus ceratopogones (Theobald) (Chaoboridae), Ceph-
alocera sp. (Mydidae), Pegesimallus sp. (Asilidae), bottom image Rhigioglossa
(Rhigioglossa) nitens Chainey (Tabanidae); spine image Glossina sp. (Glossinidae)
(all © S.A. Marshall).

2017 Edition 1, Impression 1.

2017 Edition 1, Impression 2.

Recommended citations:

Reference to book:
Kirk-Spriggs, A.H. & Sinclair, B.J. (eds). 2017. Manual of Afrotropical Diptera. Volume 2. Nematocerous Diptera and lower
Brachycera. Suricata 5. South African National Biodiversity Institute, Pretoria.

Reference to chapter:

De Jong, H. 2017. 14. Limoniidae and Tipulidae (crane flies). In: Kirk-Spriggs, A.H. & Sinclair, B.J., eds, Manual of Afrotropical
Diptera. Volume 2. Nematocerous Diptera and lower Brachycera. Suricata 5. South African National Biodiversity Institute,
Pretoria; pp. 1-51.

ISBN: 978-1-928224-12-9

Obtainable from: SANBI Bookshop, Private Bag X101, Pretoria, 0001 South Africa.

Tel.: +27 12 843 5000

E-mail: bookshop@sanbi.org.za

Website: www.sanbi.org

Printed by: Paarl Media, 26 Freedom Way, Milnerton, Cape Town, 7441 South Africa; tel.: +27 21 550 2300.

Copyright © 2017 by South African National Biodiversity Institute (SANBI)

All rights reserved. No part of this book may be reproduced in any form without written permission of the copyright owners.

The views and opinions expressed do not necessarily reflect those of SANBI or the Editors. The authors and publisher have made their best
efforts to prepare this book and make no representation or warranties of any kind with regard to the completeness or accuracy of the contents
herein. All images in this book have been reproduced with the knowledge and prior consent of the artists concerned and no responsibility is
accepted by the publisher, printer or Editors for any infringement of copyright or otherwise arising from the contents of this publication. Every
effort has been made to ensure that the credits accurately comply with the information supplied by the authors.



SURICATA 5 (2017) iii

TABLE OF CONTENTS

Authors of VolUME 2. . oo v
Acknowledgements. . . . ... vii
14. LIMONIIDAE and TIPULIDAE (Crane Flies). . . . ...t e e e e 427
15. TANYDERIDAE (Primitive Crane Flies). . . ... .. . 479
16. BLEPHARICERIDAE (Net-winged Midges or Torrent Midges) . . .. ... .. i 487
17. BIBIONIDAE (March Flies or Lovebugs). . .. ... .. 497
18. KEROPLATIDAE (Predaceous FuNgus Gnats) . . .. ...... ... oottt 505
19. LYGISTORRHINIDAE (Long-beaked Fungus Gnats) . .. . ...... .. . e 527
20. MYCETOPHILIDAE (Fungus Gnats) . . . ... oo e e e 533
27. SCIARIDAE (Black FUungus Gnats) . .. . ... ...ttt e e e e e e e e e 557
22. CECIDOMYIDAE (Gall MIdges) . . . . . oot e e e e 581
23. HETEROTRICHA-GROUP (Sciaroidea, unassigned to family) . ......... ... ... . i i 601
24. PSYCHODIDAE (Sand Flies, Moth Flies or Owl Flies) . ... . ... . . e 607
25. ANISOPODIDAE (Wood Gnats or WIindow Gnats) . . . ... .ottt e e e e e 633
26. SCATOPSIDAE (Minute Black Scavenger Flies or Dung Midges). . .......... ... ... i ... 641
27. PTYCHOPTERIDAE (Phantom Crane Flies or Fold-winged Crane Flies) . .............. ... ... ... ... .... 653
28. DIXIDAE (Meniscus Midges or Dixid Midges) . ... ... ... ... 659
29. CORETHRELLIDAE (Frog-biting Midges) . . . ... ... . e 665
30. CHAOBORIDAE (Phantom MidgES) . . ... oottt et e e e e e e e e e e 671
3T, CULICIDAE (MOSQUITOES) . . . . oottt e e e e e e e e 677
32. SIMULIDAE (Blackflies) . . . . ..o 693
33. THAUMALEIDAE (Seepage Midges or Trickle Midges). . ... ... .. .. i 729
34. CERATOPOGONIDAE (Biting Midges) . . . . ..ottt e e e e 733
35. CHIRONOMIDAE (Non-biting Midges). . . . . . ..ot e e e 813
36. VERMILEONIDAE (Wormlions) . . . . ..o e e e e e e e e e 865
37. RHAGIONIDAE (Snipe Flies). . . . ..o e e e e e e e e 877
38. ATHERICIDAE (Water Snipe Flies). . . ... ... e 885
39. TABANIDAE (Horse Flies, Deer Fliesand Clegs) ... ... ... . i e 893
40. XYLOMYIDAE (Xylomyid Flies or Wood Soldier Flies) .. ...... .. ... 915
41. STRATIOMYIDAE (Soldier Flies) . ... ... ... . 919
42. ACROCERIDAE (Small-headed Flies or Spider Flies) . ... ... . . i 981
43. NEMESTRINIDAE (Tangle-veined Flies) . . . ... ... e e 995
44. MYTHICOMYIIDAE (Micro Bee Flies) . . . ... e 1005
45. BOMBYLIIDAE (Bee Flies). . . . ..o 1019
46. APIOCERIDAE (Apiocerid Flies) . . ... ... 1057
47. MYDIDAE (Mydas Flies) . . .. ... 1063

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2



iv SURICATA 5 (2017)
48. ASILIDAE (Assassin Flies or Robber Flies). . . .. ..o 1097
49. THEREVIDAE (Stiletto Flies). . . . . oottt e e e e e e e e e 1183
50. SCENOPINIDAE (WIindow FLies) . . . ..ot e e e e 1209
51. EMPIDIDAE (Empidid Dance Flies or Balloon Flies). . . .. ... ... . 1221
52. HYBOTIDAE (Hybotid Dance Flies). . ... ... .. o 1237
53. BRACHYSTOMATIDAE (Brachystomatid Dance Flies) . . ....... ... ... . . 1251
54. ATELESTIDAE (Atelestid Dance Flies). . . .. ..ot e e e e 1257
55. HOMALOCNEMIDAE (Homalocnemid Dance Flies). . . .. ..o e 1261
56. DOLICHOPODIDAE (Long-legged Dance Flies) . . ... ... .. e 1265
Taxonomicindex to Volume 2. . . ..o 1321

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2



SURICATA 5 (2017)

AUTHORS OF VOLUME 2

The following list is arranged alphabetically by surname.

Dalton de Souza Amorim
Departamento de Biologia, FFCLRP, Universidade de Sdo
Paulo, Av. Bandeirantes 3900, 14.040-901 Ribeirdao Preto,
SP, Brazil.
E-mail: dsamorim@usp.br

Trond Andersen
Department of Natural History, University Museum of Ber-
gen, PO. Box 7800, NO-5020 Bergen, Norway.
E-mail: trond.andersen@uib.no

Patrick Ashe
33 Shelton Drive, Terenure, Dublin 12, Ireland.
E-mail: patrick.ashe@upcmail.ie

David A. Barraclough
School of Life Sciences, University of KwaZulu-Natal, Private
Bag X5400, Durban 4000 and KwaZulu-Natal Museum, Pri-
vate Bag 9070, Pietermaritzburg 3200, South Africa.
E-mail: barracloughd@ukzn.ac.za

Vladimir Blagoderov
Department of Natural Sciences, National Museums Scot-
land, Chambers Street, Edinburgh, EH1 1JF, Scotland, United
Kingdom.
E-mail: vblago@gmail.com

Art Borkent
Research Associate, Royal British Columbia Museum and
American Museum of Natural History, 691-8" Avenue SE,
Salmon Arm, BC, V1E 2C2, Canada.
E-mail: artborkent@telus.net

Scott E. Brooks
Canadian National Collection of Insects, Arachnids and Nema-
todes, Agriculture and Agri-Food Canada, 960 Carling Avenue,
K.W. Neatby Building, Ottawa, Ontario K1A 0C6, Canada.
E-mail: scott.brooks@agr.gc.ca

John E. Chainey
Department of Life Sciences, Natural History Museum,
Cromwell Road, London SW7 5BD, UK.
E-mail: jjbrindle70@btinternet.com

Maureen Coetzee
Wits Research Institute for Malaria, Faculty of Health Scienc-
es, University of the Witwatersrand, 7 York Avenue, Park-
town, Johannesburg, South Africa.
E-mail: maureen.coetzee@wits.ac.za

Gregory W. Courtney
Department of Entomology, lowa State University, 3222 Sci-
ence ll, Ames, lowa 50011-3222, USA.
E-mail: gwcourt@iastate.edu

Jeffrey M. Cumming
Canadian National Collection of Insects, Arachnids and
Nematodes, Agriculture and Agri-Food Canada, 960 Carling
Avenue, K.W. Neatby Building, Ottawa, Ontario K1A 0C6,
Canada.
E-mail: jeff.cumming@agr.gc.ca

Christophe Daugeron
Muséum national d’Histoire naturelle, Institut Systématique,
Evolution, Biodiversité, UMR 7205 MNHN, CNRS, UPMC,
EPHE, 45 rue Buffon — CP 50, 75005 Paris, France.
E-mail: daugeron@mnhn.fr

Herman de Jong
Naturalis Biodiversity Center, Postbus 9517, 2300 RA Leid-
en, the Netherlands.
E-mail: herman.dejong@naturalis.nl

Ferdinand C. de Moor
Department of Freshwater Invertebrates, Albany Museum,
Somerset Street, Grahamstown 6139 and Research Associ-
ate, Department of Zoology and Entomology, Rhodes Uni-
versity, Grahamstown 6139, South Africa.
E-mail: FdeMoor@ru.ac.za

Torsten Dikow
Department of Entomology, National Museum of Natural
History, Smithsonian Institution, PO. Box 37012, MRC-169,
Washington, D.C. 20013-7012, USA.
E-mail: DikowT@si.edu

Netta Dorchin
Department of Zoology, Tel Aviv University, Tel Aviv 69978,
Israel.
E-mail: ndorchin@tauex.tau.ac.il

Torbjern Ekrem
Department of Natural History, Norwegian University of Sci-
ence and Technology, NTNU University Museum, NO-7491
Trondheim, Norway.
E-mail: torbjorn.ekrem@ntnu.no

Neal L. Evenhuis
J. Linsley Gressitt Center for Research in Entomology, Ber-
nice Pauahi Bishop Museum, Kaiwi‘ula Research Complex,
1525 Bernice Street, Honolulu, Hawai‘i 96817-2704, USA.
E-mail: NealE@bishopmuseum.org

Diego Aguilar Fachin
Departamento de Biologia, FFCLRP Universidade de Sao
Paulo, Avenue Bandeirantes 3900, 14.040-901 Ribeirdo
Preto, SP, Brazil.
E-mail: diegoafachin@gmail.com

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2



Vi

Andrew Fasbender
Rhithron Associates, Inc., 33 Fort Missoula Road, Missoula,
MT 59804, USA.
E-mail: afasbender@rhithron.com

Stephen D. Gaimari
California State Collection of Arthropods, California Depart-
ment of Food and Agriculture/Plant Pest Diagnostics, 3294
Meadowview Road, Sacramento, CA, 95832-1448, USA.
E-mail: sgaimari@gmail.com

Igor Ya. Grichanov
Institute of Plant Protection, Shosse Podhelskogo 3, VIZR, St.
Petersburg-Pushkin, Russia.
E-mail: grichanov@mail.ru

Jean-Paul Haenni
Muséum d’histoire naturelle, Rue des Terreaux 14, CH-2000
Neuchatel, Switzerland.
E-mail: jean-paul.haenni@unine.ch

E. Geoffrey Hancock
Hunterian Zoology Museum, Graham Kerr Building, Univer-
sity of Glasgow, Glasgow G12 8QQ), Scotland, UK.
E-mail: geoff.hancock@glasgow.ac.uk

Keith M. Harris
81 Linden Way, Ripley, Woking, GU23 6LP, UK.
E-mail: keithmurrayharris@gmail.com

Martin Hauser
California State Collection of Arthropods, California Depart-
ment of Food and Agriculture/Plant Pest Diagnostics, 3294
Meadowview Road, Sacramento, CA, 95832-1448, USA.
E-mail: phycus@gmail.com

Kevin C. Holston
Department of Entomology, Swedish Museum of Natural
History, PO. Box 50007, S-104 05 Stockholm, Sweden.
E-mail: kevin.holston@nrm.se

Mathias Jaschhof
Station Linné, Olands Skogsby 161, SE-38693 Frjestaden,
Sweden.
E-mail: mjaschhof@yahoo.de

Peter H. Kerr
California State Collection of Arthropods, California Depart-
ment of Food and Agriculture/Plant Pest Diagnostics, 3294
Meadowview Road, Sacramento, CA, 95832-1448, USA.
E-mail: mycomya@gmail.com

Ashley H. Kirk-Spriggs
Entomology Department, National Museum, PO. Box 266,
Bloemfontein 9300 and Department of Zoology & Entomol-
ogy, University of Fort Hare, Ring Road, Alice, 5700, South
Africa.
E-mail: ashley.kirk-spriggs@nasmus.co.za

Gunnar M. Kvifte
Department of Natural History, University Museum of Ber-
gen, PO. Box 7800, NO-5020 Bergen, Norway.
E-mail: gunnar.kvifte@um.uib.no

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2

SURICATA 5 (2017)

Carlos J.E. Lamas
Servico de Entomologia, Museu de Zoologia da Universi-
dade de Sao Paulo (MZUSP), Av. Nazaré 481, Ipiranga, Sao
Paulo, SP 04263-000, Brazil.
E-mail: einicker@usp.br

Jason G.H. Londt
KwaZulu-Natal Museum, Private Bag 9070, Pietermaritz-
burg, 3200 and Research Fellow, School of Life Sciences,
University of KwaZulu-Natal, Private Bag X01, Scottsville
3209, South Africa.
E-mail: robber4afr@telkomsa.net

R. Isai Madriz
1591 Dana Avenue, Palo Alto, California, 94303-2814,
USA.
E-mail: rimadriz1@gmail.com

Frank Menzel
Senckenberg Deutsches Entomologisches Institut, Ebers-
walder Stralle 90, 15374 Mincheberg, Germany.
E-mail: frank.menzel@senckenberg.de

Burgert S. Muller
Entomology Department, National Museum, PO. Box 266,
Bloemfontein 9300, South Africa.
E-mail: burgert.muller@nasmus.co.za

Jan Sevcik
Department of Biology and Ecology, Faculty of Science, Uni-
versity of Ostrava, Chittussiho 10, CZ-71000 Ostrava, Czech
Republic.
E-mail: sevcikjan@hotmail.com

Bradley J. Sinclair
Canadian National Collection of Insects and Canadian Food
Inspection Agency, OPL-Entomology, K.W. Neatby Building,
960 Carling Avenue, Ottawa, Ontario K1A OC6, Canada.
E-mail: bradley.sinclair@inspection.gc.ca

John Skartveit
NLA Hggskolen, Postboks 74 Sandviken, N-5812 Bergen,
Norway.
E-mail: john.skartveit@nla.no

Jane E. Smith
6 Beech Road, Oxhill, Warwks, CV35 0QS, United King-
dom.
E-mail: smithje@btinternet.com

Geir Sgli
Natural History Museum, University of Oslo, PO. Box 1172
Blindern, NO-0318 Oslo, Norway.
E-mail: geir.soli@nhm.uio.no

Elisabeth Stur
Department of Natural History, Norwegian University of Sci-
ence and Technology, NTNU University Museum, NO-7491
Trondheim, Norway.
E-mail: elisabeth.stur@ntnu.no



SURICATA 5 (2017)

Vii

Vaughn R. Swart
Department of Zoology and Entomology, University of the
Free State, 205 Nelson Mandela Drive, Park West, Bloem-
fontein 9301, South Africa.
E-mail: swartvr@ufs.ac.za

Rudiger Wagner
University of Kassel, FB 10 Natural Sciences, Institute of Bio-
logy, Heinrich-Plett-StraBe 40, D-34132, Kassel, Germany.
E-mail: ruediger.wagner@uni-kassel.de

Shaun L. Winterton
California State Collection of Arthropods, California Depart-
ment of Food and Agriculture/Plant Pest Diagnostics, 3294
Meadowview Road, Sacramento, CA, 95832-1448, USA.
E-mail: wintertonshaun@gmail.com

Norman E. Woodley
Research Associate, Department of Entomology, Smithsonian
Institution, 8920 S Bryerly Ct., Hereford, AZ 85615, USA.
E-mail: normwoodley@gmail.com

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2



viii

ACKNOWLEDGEMENTS
Ashley H. Kirk-Spriggs

Sponsors

The following sponsors are acknowledged for supporting publication:

The National Museum, Bloemfontein (South Africa) now has the largest col-
lection of Diptera on the African continent, with over 209,374 accessioned speci-
mens. The collection is a unique research tool, as it comprises recent, high quality
material from numerous poorly-sampled Afrotropical countries, including Benin,
Burundi, Cameroon, Democratic Republic of Congo, Kenya, Réunion Is., Mad-
agascar, Malawi, Mauritius, Namibia, South Africa (Eastern and Western Cape,
Free State, Mpumalanga, KwaZulu-Natal Provinces), Togo and Zambia. The col-
lection is widely used by local and international researchers, with over 25,000
dry-pinned specimens currently on loan to specialists. The National Museum is,
therefore, a centre of excellence for the study of dipterology on the continent and
the collection represents an extremely important national asset and research tool.
Two full-time dipterists are employed by the Museum, which actively encourages
the study of the Diptera collection by specialist researchers and offers collection
access and bench space at no cost to bona fide researchers. R. Nuttall (Director)
and the Council of the National Museum is thanked for supporting the project.

SURICATA 5 (2017)

)|

[ >

| >

'NATIONAL MUSEUM!

BLOEMFONTEIN

an agency of the
Department of Arts and Culture

The KwaZulu-Natal Museum (South Africa) is a leading centre for dipterolog-
ical research in the Afrotropical Region. The Museum has a proud history of over
50 years of research on Diptera and has accrued a collection of Diptera from over
98 countries, comprising approximately 205,000 specimens, representing over
7,000 species. It further holds an extensive type collection of over 2,000 species
of Diptera. It houses the collections of B.R. Stuckenberg and J.G.H. Londt (both
previous Directors of the institution), as well as part of the Diptera collection of the
former South African Institute for Medical Research (including the collection of F
Zumpt and associated types). Currently it also houses one of the most comprehen-
sive collections of Asilidae in the world. It offers bona fide researchers access to the
extensive collection of Diptera and bench space at no cost. The Director and the
Council of the KwaZulu-Natal Museum are thanked for supporting the project.

KwaZulu-Natal

MUSEUM

an agency of the
Department of Arts and Culture

South African National Biodiversity Institute (South Africa). SANBI is respon-
sible for exploring, revealing, celebrating and championing biodiversity for the
benefit and enjoyment of all of South Africa’s people. As well as being the cus-
todian of the National Botanical Gardens’ system, SANBI is a respected authority
in research and has an unmatched research record in the indigenous, naturalised
and alien flora of South and southern Africa and beyond. SANBI’s research man-
agement covers systematics and collections expansion, conservation and applied
biodiversity science and climate change. The Institute’s knowledge management
and planning branch, strives to make biodiversity science more available and ac-
cessible through various “mainstreaming” projects and initiatives. M. Hamer is
thanked for supporting the project.

SANBI

South African National Biodiversity Institute

E Oppenheimer & Son and the Diamond Route (South Africa). The Diamond
Route is a massive South African national project which focuses on linking the
conservation properties of the Oppenheimer family and De Beers. These proper-
ties conserve vast areas and provide a safe haven for a wide variety of unique, rare
and ecologically important plants and animals. E. Oppenheimer & Son sponsored
a wine reception and banner for the official launch of the project in 2010 and also
provided funding for illustrations to be prepared for the Manual. D. MacFadyen is
thanked for securing funding in support of the project.

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2

5
QUTH ATRICD



SURICATA 5 (2017)

The Samuel Wendell Williston Diptera Research Fund (USA). A Smithso-
nian administered endowment fund, established for the increase and diffusion of
knowledge about Diptera. Williston was a great biologist, who made significant
contributions to palaeontology, entomology, medicine and education. He was
the first native dipterist, the first to produce generic monographs of Nearctic
Diptera, the first to curate and study the Diptera of the US National Museum
and the first to make a contribution to that collection. This man and his achieve-
ments, thus epitomise what this fund was established to support. The Samuel
Wendell Williston Diptera Research Fund is a major sponsor for the project and
has provided funding to cover production costs. F.C. Thompson and T. Dikow are
thanked for securing funding in support of the project.

Williston

Diptera Research Fund

Natural History Museum, London (UK). The international collection holds
important type material of Diptera, some dating back to the 18" century, most
notably of taxa described by F. Walker, J.M.F. Bigot, E.A. Brunetti, EW. Edwards
and E.E. Austen. The collection holds extensive material from the Afrotropical
Region, much of which was generated during Africa’s colonial period. The Manual
project was in receipt of funding from the Dr. E.C. Zimmerman Bursary (admin-
istered through the Museum), specifically to cover the cost of illustrations to be
prepared for the Manual. A. Polaszek is thanked for securing funding in support
of the project.

NATURAL
HISTORY
MUSEUM

The Schlinger Foundation, a not-for-profit organisation, promotes and supports research and education in systematics, natural
resources and environmental sciences, and within those, particularly projects that involve flies (order Diptera) and spiders (order
Araneae). The Schlinger Foundation does not accept unsolicited applications for project support. The Schlinger Foundation is a
major sponsor for the project and has provided funding to cover production costs. M.E. Irwin is thanked for securing funding in

support of the project.

General acknowledgements

Full general acknowledgements are provided as part of Vol-
ume 1 and will not be repeated here.

Permission to reproduce images from previously published
sources is the responsibility of respective chapter authors.
Sources of original figures are indicated at the ends of the fig-
ure legends, so will not be listed separately in this Manual.
The project as a whole had written permission to reproduce
images (as required) from the Manual of Nearctic Diptera and
the Manual of Central American Diptera by Robert M. Forrest
(NRC Research Press, National Research Council of Canada).
Permission to reproduce images from Contributions to a Man-
ual of Palaearctic Diptera was provided by L. Papp and for Af-
rican Invertebrates (formerly Annals of the Natal Museum) by
B.S. Muller. The Trustees of the Natural History Museum (Lon-
don, UK) are thanked for permission for images from previous
British Museum (Natural History) and Natural History Museum
publications to be reproduced, which was kindly arranged by
A. Polaszek and T. Howard.

All chapter submissions for this Manual were peer-reviewed
by at least two external reviewers and as Editor-in Chief | very
sincerely thank the following individuals (for Volumes 1 and
2), who put in considerable time and effort to complete these
and whose inputs have greatly improved the scientific con-
tent and accuracy of the Manual (if more than one chapter
was reviewed this number in indicated in parentheses): PH.
Adler, D. de Souza Amorim, A. Armstrong, D.J. Bickel, A.
Borkent (6), C.). Borkent (2), J. Calhau, R.S. Capellari, M. Carr,
PJ. Chandler (4), G.W. Courtney, D.A.M. Craig, PS. Cranston

(3), J.M. Cumming (6), G.R. Curler (3), I. Dadour, H. de Jong
(2), M. De Meyer, J.C. Deeming, T. Dikow (2), P Dominiak,
M.S.A. El-Hawagry, J.H. Epler, N.L. Evenhuis (2), E. Fisher, .
Frean, A. Freidberg (2), R.J. Gagné, S.D. Gaimari (2), S. Geb-
eyehu, J.K. Gelhaus, J. Gerlach, B. Gharali (2), J.P Gillung, F
Geller-Grimm, W.L. Grogan, P. Grootaert (2), J.-P. Haenni (2),
M.J.R. Hall, R.E. Harbach (2), M. Hauser (4), K. Heller, H.A.
Hippa (2), Y.-M. Huang, H. Huerta, A.G. Irwin, M.E. Irwin, M.
Jaschhof, J. Jezek, C. Kehlmaier; PH. Kerr (3), ). Kjaerandsen, P
Kolesik, O. Kurina, G.M. Kvifte, C.J.E. Lamas, J.G.H. Londt (3),
O. Lonsdale (2), E.D. Lukashevich (2), M. Mansell, M. Markus,
S.A. Marshall, V. Michelsen (2), J.K. Moulton, S. Naglis, E.P.
Nartshuk, F. Nwilene, S.S. Oliveira, T. Pape (2), L. Papp, A.R.
Plant (3), A.C. Pont, J.R. Pujol Luz, G.C. Ribeiro; G.E. Rotheray,
H.-G. Rudzinski, A. Scarbrough, 1.V. Shamshey, B.J. Sinclair (2),
J.H. Skevington (2), M.C.D. Speight, M. Spies, G. Venter, J.H.
Venter, PA. Vilkamaa (2), R.H. Wagner (2), R.C. Wilkerson, S.L.
Winterton (3), N.E. Woodley (4), D.K. Yeates (2), C.W. Young
(2), ). Yukawa, T. Zeegers and P. Zwick.

Author acknowledgements for Volume 2

Author acknowledgements are listed below, according to
chapter number. In a few cases no acknowledgements were
supplied by authors and these chapters are, therefore, omitted
from the below list. Numerous chapter authors have acknowl-
edged the Editors (A.H. Kirk-Spriggs and B.J. Sinclair) for im-
provements to manuscripts, our Graphics Editor (B.S. Muller)
for work on the plates and figures and our artists (T. Smit, L.
Coetzee and L. Strachan) for digitally re-drawing images and
these shall not be repeated below. All reviewers of chapters are

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2



listed above and author’s acknowledgements to reviewers has
also been removed.

14. LIMONIIDAE and TIPULIDAE. R. Portegies is acknow!-
edged for assisting with the initial selection of figures used in
the chapter.

15. TANYDERIDAE. D.A. Craig and B.J. Sinclair gave advice on
terminology and G.W. Courtney and G.R. Curler provided other
valuable inputs for the chapter. Specimens were loaned by: D.
Larsen (Iziko Museum of Cape Town, Cape Town, South Africa);
T. Moodley and B.S. Muller (KwaZulu-Natal Museum, Pieterma-
ritzburg, South Africa); and D.C. Furth and EW. Shockley (Na-
tional Museum of Natural History, Washington D.C., USA). This
project was supported in part by a National Science Foundation
grant (DEB-0933218) to G.W. Courtney, lowa State University
and the National Institute of Food and Agriculture (Project No.
6693). Any opinions, findings and conclusions or recommenda-
tions expressed in this chapter are those of the author and do not
necessarily reflect the views of the National Science Foundation.

16. BLEPHARICERIDAE. Original drawings were rendered
by S.R. Snyder (Figs 16.2, 3, 5), R.l. Madriz (Figs 16.4, 6) and
A. Myrkis (Figs 16.7-9). Assistance with photomicrographs and
scanning electron microscopy was provided by R.B. Sam and the
Microscopy and Nanolmaging Facility at lowa State University.
Valuable comparative material was provided by B.V. Brown (Nat-
ural History Museum of Los Angeles County, Los Angeles, Califor-
nia, USA) and the late B.R. Stuckenberg (formerly KwaZulu-Natal
Museum). Particular gratitude is expressed to the late B.R. Stuck-
enberg for his generous support in our studies of the Malagasy
fauna and for his free exchange of ideas on Blephariceridae in
general. This project was supported in part by a National Science
Foundation grant (DEB-0933218) and the National Institute of
Food and Agriculture (Project No. 6693). Any opinions, findings
and conclusions or recommendations expressed in this chapter
are those of the author and do not necessarily reflect the views
of the National Science Foundation.

17. BIBIONIDAE. A. Szappanos is acknowledged for permis-
sion to reproduce Fig. 17.13.

18. KEROPLATIDAE. C. Daugeron is thanked for providing
access to the collections of Muséum national d’Histoire na-
turelle Paris, France. M.B. Mostovski (formerly KwaZulu-Natal
Museum), arranged for a loan of Keroplatidae and B.S. Muller
prepared the image of Asynaphleba stuckenbergi used in the
chapter (Fig. 18.33). The second author’s visits to the Natural
History Museum (London) in 2011 and 2013 were supported
by the SYNTHESYS Project (http://www.synthesys.info/), which
is financed by the European Community Research Infrastruc-
ture Action under the FP6 “Structuring the European Research
Area” and the FP7 “Capacities” programmes (projects No. GB-
TAF-1105 and GB-TAF-2779, respectively).

19. LYGISTORRHINIDAE. J. Kjeerandsen (Tromsg University
Museum, Norway), is acknowledged for permission to use his
excellent illustrations of Seguyola variegata and Lygistorrhini-
dae sp. in the chapter (Figs 19.6, 7, 9).

21. SCIARIDAE. The following colleagues are thanked for
organising loans of specimens (including types): J. Gerlach (Na-
ture Protection Trust of Seychelles, Victoria, Mahé, Seychelles),

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2

SURICATA 5 (2017)

A. van Harten (Vaiamonte, Portugal; formerly: UAE Insect Pro-
ject, Sharjah, United Arab Emirates), C. Hanel (Stellenbosch,
South Africa), X. Mengual (Zoologisches Forschungsmuseum
Alexander Koenig, Bonn, Germany), W. Mohrig (Poseritz, Ger-
many), H.-G. Rudzinski (Schwanewede, Germany), H. Ulrich
(Grafschaft, Germany; formerly Zoologisches Forschungsmuse-
um Alexander Koenig, Bonn, Germany) and J. Ziegler (Leibniz-
Institut fiir Evolutions- und Biodiversitatsforschung, Museum
fur Naturkunde, Berlin, Germany). M. Jaschhof (Farjestaden,
Sweden) and P. Vilkamaa (Helsinki, Finland) are thanked for
useful discussions and for reviewing earlier drafts of the chap-
ter. Additional images used in the chapter were provided by W.
Mobhrig (Fig. 21.87), H.-G. Rudzinski (Figs 21.25, 71) and W.A.
Steffan (21.7, 24, 93-95).

22. CECIDOMYIIDAE. R.J. Gagné (USDA Systematic En-
tomology Laboratory, National Museum of Natural History,
Washington D.C., USA), is acknowledged for his useful com-
ments on earlier drafts of the chapter.

23. HETEROTRICHA-GROUP. U. Kallweit captured the pho-
tomontage images of Sciarosoma used in the chapter (Figs
23.2, 3) and F. Menzel (Editor of Studia dipterologica) granted
permission to reproduce these here. PJ. Chandler, K.M. Harris
and PH. Kerr read early drafts of the chapter and provided
useful comments.

24. PSYCHODIDAE. The publishing house E. Schweitzer-
bart’sche Verlagsbuchhhandlung is acknowledged for permis-
sion to use figures of Psychodidae larvae (Figs 24.61-66, 70-73,
76-78, 80-83, 86). Colleagues from the Natural History Mu-
seum Prague, Hungary permitted the use of Figs 24.52, 54.
We are grateful to G.R. Curler and J. Jezek, for comments on
earlier drafts of the manuscript and to T. Andersen, A.H. Kirk-
Spriggs, O. Kurina, F. Menzel and M. Solérzano-Kraemer for
loans or donations of Afrotropical material examined during
preparation of the chapter.

25. ANISOPODIDAE. The following institutions and individ-
uals are thanked for organising loans of specimens: J. Midgley
(formerly Albany Museum, Grahamstown, South Africa); A.H.
Kirk-Spriggs (National Museum, Bloemfontein, South Africa);
B.S. Muller and T. Moodley (KwaZulu-Natal Museum); R.S.
Copeland and E. Kioko (National Museum of Kenya, Nairo-
bi, Kenya); N. Wyatt (The Natural History Museum, London,
UK); M. von Tschirnhaus (Biological Collection, Universitat
Bielefeld, Germany); J. Ziegler (Museum fir Naturkunde der
Humboldt-Universitat, Berlin, Germany); W. Dekoninck and
P Linbourg (Institut Royal des Sciences Naturelles de Belgique,
Brussels, Belgium); Z. Soltész (Hungarian Museum of Natural
History, Budapest, Hungary); A. Freidberg (Tel Aviv Universi-
ty, Israel). R. Lyszkowski of National Museums Scotland kindly
photographed the preserved specimens used in Figs 25.2-5.

26. SCATOPSIDAE. M. Borer is acknowledged for preparing
images and M. Rapp the drawings of terminalia structures (Figs
26.17). A. Polednicek generously provided the frontispiece pho-
tograph (Fig. 26.1) and G. Haldimann the habitus images of Psa-
cotes gigantipalpus and Holoplagia guamensis (Figs 26.12, 13).

27. PTYCHOPTERIDAE. G.W. Courtney is acknowledged for
access to collections of Nearctic Ptychopteridae and for sup-
porting research on the family, significantly increasing our un-


http://www.synthesys.info/

SURICATA 5 (2017)

derstanding of the ecology and phylogenetic relationships of the
group. E. de Coninck, P. Limbourg, W.N. Mathis and E. McAlister
facilitated loans and imaging of Afrotropical Ptychoptera speci-
mens. R. Isaf Madriz illustrated the wing of P. africana (Fig. 27.4).
This project was supported in part by National Science Founda-
tion grants (DEB-0933218 and EF-1115112) to G.W. Courtney
and the National Institute of Food and Agriculture, Project No.
6693. Any opinions, findings and conclusions or recommenda-
tions expressed in this chapter are those of the author and do not
necessarily reflect the views of the National Science Foundation.

28. DIXIDAE. A.H. Kirk-Spriggs provided freshly collected
material of Dixidae used in preparation of the chapter. The
first author’s visits to the Natural History Museum (London) in
2011 and 2013 were supported by the SYNTHESYS Project
(http://www.synthesys.info/), which is financed by the Euro-
pean Community Research Infrastructure Action under the
FP6 “Structuring the European Research Area” and the FP7
“Capacities” programmes (projects No. GB-TAF-1105 and GB-
TAF-2779, respectively).

29. CORETHRELLIDAE. A. Borkent is thanked for her finan-
cial and loving support of this taxonomic work. R.E. Harbach
reviewed an earlier draft of the chapter and provided useful
comments and suggestions.

30. CHAOBORIDAE. A. Borkent is thanked for her finan-
cial and loving support of this taxonomic work. The following
graciously provided photographs for this chapter: S. Anam-
chara, J. Hamrsky, S.A. Marshall, A. Orr and T. Murray.

31. CULICIDAE. A.H. Kirk-Spriggs captured the photograph-
ic imaging used for Figs 31.9-21, 23, 24. M. Pereira (Wirsam
Scientific, Johannesburg, South Africa), is thanked for access to
the Olympus DSX110 used to capture other images used in the
chapter. B.D. Brooke, R.H. Hunt and R Wilkerson are thanked
for commenting on an earlier draft of the manuscript.

32. SIMULIIDAE. The Directorate of Museums and Heritage
Resources, Department of Sports, Recreation Arts and Culture,
Eastern Cape, South Africa are thanked for providing research
facilities and encouraging biosystematics research. The Nation-
al Research Foundation (South Africa) and Rhodes University,
South Africa are thanked for providing financial assistance for
ongoing research. |. de Moor commented on the manuscript.

33. THAUMALEIDAE. J. Kjaerandsen is acknowledged for
providing the wing image of Afrothaumalea capensis (Fig. 33.4).

34. CERATOPOGONIDAE. A. Borkent is thanked for her
financial and loving support, as well as graciously checking
the references against the text. P Dominiak and W.L. Grogan
thoroughly reviewed the entire manuscript and G.J. Venter
reviewed the portions dealing with Culicoides and disease
transmission. R. Andrade kindly supplied the frontispiece im-
age (Fig. 34.1) and other photographs were generously pro-
vided by A. Abela, T. Barton, M. Deml, J.A. Gaspar, A. Lib-
erta, S.A. Marshall, T.C. Murray and K. Nishida. The follow-
ing kindly gave permission to reproduce figures used in the
chapter: C. Margerie (Fig. 34.260), D.G. Herbert (Figs 34.139,
140, 155), W.L. Grogan (Figs 34.138, 264, 265), A. Mantilleri
(Figs 34.274-275), ). LeGrand (Figs 34.152, 273, 283) and Fig.
34.160 is reproduced by courtesy of the Bishop Museum.

Xi

35. CHIRONOMIDAE. B. Bilyj, PS. Cranston and M. Spies
are thanked for valuable information on various taxa and the
last two-mentioned, for their constructive review of the manu-
script. PS. Cranston is also thanked for lending the type mate-
rial of Archaeochlus biko.

36. VERMILEONIDAE. B.S. Muller is acknowledged for cap-
turing images used for Figs 36.2-10.

37. RHAGIONIDAE. S.E. Brooks kindly assisted in produc-
tion of the Chrysopilus head and larval images (Figs 37.7, 14).
B.S. Muller and T. Moodley (KwaZulu-Natal Museum), A.H.
Kirk-Spriggs (National Museum, Bloemfontein) and D. Sivell
(Natural History Museum, London, UK) assisted with the loan
of studied material.

38. ATHERICIDAE. Specimens referred to in this study were
kindly loaned by B.S. Muller (formerly KwaZulu-Natal Muse-
um, Pietermaritzburg, South Africa), who also captured the
image used for Figs 38.2. A.H. Kirk-Spriggs provided the image
used for Fig. 38.4.

39. TABANIDAE. T. Howard and E. McAlister (Natural History
Museum, London, UK) are thanked for access to material in their
care. M.J.R. Hall provided the photograph used for Fig. 39.47
and Theo Zeegers provided much unpublished information.

40. XYLOMYIDAE. M. Hauser providing unpublished in-
formation on Malaise trap samples from Madagascar. R.S.
Copeland (International Centre of Insect Physiology and Ecol-
ogy, Nairobi, Kenya) and A.H. Kirk-Spriggs (National Museum,
Bloemfontein) provided specimens of Afrotropical Solva for
examination. S. Lingafelter, A.L. Norrbom, W.N. Mathis and S.
Morita provided constructive reviews of the manuscript.

41. STRATIOMYIDAE. The numerous curators and collec-
tors who provided access to specimens used in this study are
acknowledged, especially Y. Brodin, B. Brown, C. Daugeron,
T. Dikow, N. Evenhuis, S.D. Gaimari, F. Geller-Grimm, K. Jor-
daens, A.H. Kirk-Spriggs, L. Kimsey, D. Kovac, G. Kung, N.
Maio, E. McAlister, T. Pape, the late N.D. Penny, J. Pohl, M.
Pollet, I. Rademacher, A. Raspi, F. Rigato, M. Reemer, P. Senahl,
S.V. Triapitsyn, P. Tschorsnig, A. van Harten, W. Xie, S.L. Win-
terton, D. Yanega, R.S. Zack, J. Ziegler and M. Zilioli. Special
thanks go to R. Rozkosny and F. Mason, our colleagues and
friends who work on the family and contributed through their
publications, discussions and through general support. Espe-
cially significant is the Malagasy material provided by B. Fisher,
M.E. Irwin, ED. Parker, H. (Rin’ha) Rasolondalao, Razafindrat-
sita Tiana and A. Ssysmank. S. Blank provided publications on
Stratiomyidae that were extremely difficult to obtain, as well as
many interesting specimens. M. von Tschirnhaus and A. Freid-
berg made their large collections available, including specimens
collected throughout Africa, which proved highly significant to
our understanding of the Afrotropical fauna. For technical help
with the preparation and sorting of the material we thank D.
Yu, D. Imes Kleeburg and D. Woods for their careful work, F.
Rambeloson, D. Razafindratandra, B. Vavy, D. Wishon and S.
Letana, for sorting insects from Malaise trap samples and B.S.
Muller for his great care with the plates. We thank P. Bertner
and S. Gaimari for the use of images of living Stratiomyidae and
M. Bertone for images of living larva. The reviewers O. Lonsdale
and J.R. Pujol-Luz were very helpful with their comments on an
earlier version of the manuscript and pointing out numerous

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2


http://www.synthesys.info/

Xii

additional important citations. We are thankful to Fundagao de
Amparo a Pesquisa do Estado de Sao Paulo (FAPESP), who pro-
vided financial support to D.A.F. by the grant 2015/25736-5.

43. NEMESTRINIDAE. The late B.R. Stuckenberg initiated
and encouraged my studies of Nemestrinidae. Information,
literature and specimens were supplied by South Africa’s polli-
nation biologists over the years, especially B. Anderson, J. Man-
ning, S. Johnson and A. Pauw. J. Colville read an earlier draft
of the chapter and provided useful comments and suggestions.
Artwork was largely completed by L. Strachan.

45. BOMBYLIIDAE. Figs 45.17-24 were reproduced by kind
permission of the Trustees of the Natural History Museum,
London.

46. APIOCERIDAE. Part of this project was funded by a U.S.
National Science Foundation REVSYS Grant (DEB 0919333).
Any opinions, findings and conclusions or recommendations
expressed in this chapter are those of the author and do not
necessarily reflect the views of the National Science Foundation.

47. MYDIDAE. Museum curators are acknowledged for
having made specimens available through loans and for their
hospitality during visits to collections. D. Gardner, B. Howarth,
L. Lenzini, S.A. Marshall and A. Weinstein supplied images of
living Mydidae used in the chapter and M.E. Irwin access to
larvae and pupae he had collected. Part of the research for this
chapter was funded by a National Science Foundation REVSYS
Grant (DEB 0919333, PI T. Dikow, Co-PI D.K. Yeates). Any
opinions, findings, and conclusions or recommendations ex-
pressed in this chapter are those of the author and do not nec-
essarily reflect the views of the National Science Foundation.

48. ASILIDAE. The following individuals are acknowledged
for providing photographs of living flies used in the chapter: M.
Borer (Fig. 48.30), R. Felix (Figs 48.1-3, 23, 60), B. Londt (Fig.
48.12), D. Martiré (Figs 48.34, 46), S.A. Marshall (Figs 48.6,
10, 11, 1315, 19, 22, 25, 27, 28, 33, 35, 37, 44, 45, 47, 51,
54-56, 58, 59, 62, 64, 66) and H. Roberts (Figs 48.4, 5, 8, 20,
39, 41, 48, 57, 67). . Barnes provided photographs of a pupa
(Figs 48.320-323). M. Gisonda is thanked for assistance with
photography of pinned flies, the KwaZulu-Natal Museum pro-
vided various services and A. Londt continued to provide val-
uable assistance and support. E. Fisher made useful comments
and suggestions that improved the manuscript. The senior au-
thor acknowledges with thanks and appreciation the Univer-
sity of KwaZulu-Natal and the National Research Foundation
(NRF) of South Africa for financial support received in support
of his research. The junior author acknowledges funding pro-
vided by the U.S. National Science Foundation, which funded
part of this project as REVSYS Grant DEB 0919333. Any opin-
ions, findings, and conclusions or recommendations expressed
in this chapter are those of the author and do not necessarily
reflect the views of the National Science Foundation.

49. THEREVIDAE. M.E. Irwin is thanked for his insight and
guidance throughout our studies of Therevidae. Numerous
unnamed curators and collectors loaned specimens used to
prepare this chapter. S. Blank provided publications on Ther-
evidae that were extremely difficult to obtain. Special thanks
go to R.S. Copeland, M.E. Irwin, ED. Parker and H. (Rin’ha)
Rasolondalao, for collecting large numbers of interesting Ther-
evidae. This chapter relies heavily on publications, discussions

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2

SURICATA 5 (2017)

and ongoing dialogue with or by colleagues and friends, who
were crucial to the genesis of this chapter, especially the revi-
sions and observations shared with us by the late L. Lyneborg.
Discussions with S.D. Gaimari, M.A. Metz and the late D.W.
Webb, also led to a deeper understanding the family. A.H.
Kirk-Spriggs acknowledges that this work is based on research
supported in part by the NRF (National Research Foundation
of South Africa) (Grant Number 104584).

50. SCENOPINIDAE. This work was supported by the Na-
tional Science Foundation (Grant 0614213). Any opinions,
findings and conclusions or recommendations expressed in
this chapter are those of the author and do not necessarily
reflect the views of the National Science Foundation.

51. EMPIDIDAE. The following curators are acknowledged
for the loan of specimens, or permission to examine materi-
al: D.A. Grimaldi (American Museum of Natural History, New
York, USA); A.H. Kirk-Spriggs (National Museum, Bloemfon-
tein); S.A. Marshall (University of Guelph, Guelph, Canada);
M.B. Mostovski (formerly KwaZulu-Natal Museum); T. Pape
(Zoological Museum, Copenhagen, Denmark); and the late
N.D. Penny (California Academy of Sciences, San Francisco,
USA). S.E. Brooks and W. Knee kindly assisted in production of
digital images. C. d’Haese is acknowledged for use of his pho-
tograph of living Empis glandis (Fig. 51.1). Fieldwork conducted
in South Africa in 2012 by Christophe Daugeron was support-
ed by CaFoTrop (www.cafotrop.com) and was made possible
thanks to the following South Africans: N. Mbuthuma (Sigidi
Communauty, Pondoland); M. Hammer (South African Nation-
al Biodiversity Institute); S. Heather (Sustaining the Wild Coast);
S. Zukulu (Conservation South Africa); N. King and G. Grieve.

52. HYBOTIDAE. The following curators are acknowledged
for the loan of specimens, or permission to examine materi-
al: D.A. Grimaldi (American Museum of Natural History, New
York, USA); A.H. Kirk-Spriggs (National Museum of Namibia,
Windhoek, Namibia, Albany Museum, Grahamstown, South
Africa and National Museum, Bloemfontein); M.B. Mostovski
(formerly KwaZulu-Natal Museum); the late N.D. Penny (Cali-
fornia Academy of Sciences, San Francisco, USA); N.E. Wood-
ley (formerly National Museum of Natural History, Washington
D.C., USA); and C.W. Young (formerly Carnegie Museum of
Natural History, Pittsburgh, USA). A. Stark kindly provided a
photograph and drawing of Undescribed genus A. S.E. Brooks
assisted in the production the digital images.

53. BRACHYSTOMATIDAE. The following curators are ac-
knowledged for the loan of specimens: M.B. Mostovski (for-
merly KwaZulu-Natal Museum), A.H. Kirk-Spriggs (National
Museum, Bloemfontein) and X. Mengual (Museum Koenig,
Bonn, Germany). S.E. Brooks kindly assisted in the production
of digital images.

54. ATELESTIDAE. John Wiley & Sons, Inc. are acknowl-
edged for permission to reproduce Figs 54.1, 2, 4-7 used in
in the chapter.

55. HOMALOCNEMIDAE. S.E. Brooks is acknowledged
for kindly assisting with production of the leg photograph of
Homalocnemis perspicuous (Fig. 55.4).

56. DOLICHOPODIDAE. M. Tko¢ generously allowed use
of his photographs of Argyrochlamys impudicus (Figs 56.2, 3).



SURICATA 5 (2017)

427

LIMONIIDAE and TIPULIDAE

(Crane Flies)

Herman de Jong

14

Fig. 14.1. Copulating pair of Dicranoptycha sp. (Madagascar) (photograph © S.A. Marshall).

Diagnosis

Minute- to very large-sized (body length: 1.5-50 mm; up
to 60 mm in extralimital species), elongate nematoceran flies,
with elongate wings and very long, slender legs (Figs 1-8).

Head (Figs 9-16, 135) with large compound eyes; ocelli ab-
sent; vertex usually low, sometimes raised as conical extension
(e.g., Hexatoma Latreille, Hovatipula Alexander), anteriorly pro-
duced into lobe in Toxorhina (Ceratocheilus Wesché) (Fig. 13)
and Trichoneura (Ceratolimnobia Alexander); head anteriorly
produced into rostrum, usually about as long as remainder of
head; rostrum longer than remainder of head in Helius Le Peletier

& Serville and Ceranomyia Haliday (Fig. 12), up to approxi-
mate body length in Elephantomyia Osten Sacken (Fig. 11) and
Toxorhina Loew (Fig. 13); rostrum tipped with nasus in Tipulidae
(Figs 9, 10); palpus usually 5-segmented, terminal segment long
(most Tipulidae), or short (most Limoniidae); number of segments
reduced in several taxa; antennae inserted between eyes, num-
ber of flagellomeres usually ranging from 11-14; flagellomeres
fused in several taxa, resulting segments and entire antenna often
long (Hexatoma); number of flagellomeres diagnostic for higher
taxa; flagellomeres generally globular or cylindrical, produced in
some taxa (e.g., Rhipidia Meigen); flagellum elongate, exceeding
length of body in males of several species (Hexatoma, Leptotar-
sus Guérin-Méneville and Maekistocera Wiedemann).

Kirk-Spriggs, A.H. & Sinclair, B.J. (eds). 2017. Manual of Afrotropical Diptera. Volume 2. Nematocerous Diptera and lower
Brachycera. Suricata 5. South African National Biodiversity Institute, Pretoria; pp. 427-477.
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Thorax dorsally with V-shaped transverse suture (Fig. 9).  diagnostic for higher taxa; wings reduced in several taxa, es-
Wing (Figs 22-129) elongate, with distinct anal vein; branch-  pecially montane species (e.g., Figs 117, 130). Legs usually
ing of radial and medial veins near apical 5 of wing in al-  elongate and slender, breaking readily at suture between tro-
most linear transverse line (the cord); venation variable and  chanter and femur; tibiae generally with ventral spurs at apex,

Figs 14.2-8. Photographs of living Afrotropical Limoniidae and Tipulidae: (2) Nephrotoma sp. (Tipulidae) (Madagascar); (3)
Nephrotoma sp. (Tipulidae) (Namibia); (4) Copulating pair of Hovamyia apicistyla Alexander (Limoniidae) (Madagascar); (5)
Copulating pair of Dolichopeza (Trichodolichopeza) sp. (Tipulidae) (South Africa); (6) Tipula (Acutipula) sp. (Tipulidae) (Mada-
gascar); (7) Nephrotoma sp. (Tipulidae) (South Africa); (8) Conosia sp. (Limoniidae) (Madagascar). Photographs © S.A. Marshall.
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except in Chioneinae and few other taxa (number of spurs on
fore to hind legs expressed as spur formula, e.g., 1: 2 : 2).

Abdomen elongate, slender, usually cylindrical; terminalia at
apex of abdomen; complicated structures of male terminalia
typical of species (e.g., Figs 131, 132); female ovipositor (Fig.
133) usually elongate and sclerotised, in some taxa short and
fleshy.

Egg symmetrical or asymmetrical elliptical, oval, spindle-
shaped or kidney-shaped; diameter circular; both ends round-
ed, one or both ends truncate, or one or both ends slender,
nipple-shaped or as acute point; colour varies between yel-
lowish white, yellowish, grey, brown or black to glossy black;
chorion clothed in regular, geometrical meshwork of micro-
scopic sculptural elements, irregular, oblong relief of ribs, or
irregularly placed warts varying in size and shape (Candan et
al. 2005; Cramer 1968; Hemmingsen & Johns 1975; Lindner
1958a); eggs in some Tipulidae with terminal filament, usually
coiled up like cap at posterior pole; extended filament up to
several times length of egg (serves as anchor to attach egg to
substrate in aquatic and semi-aquatic habitats (Cramer 1968;
Hemmingsen 1952; Hemmingsen & Jensen 1972)).

Larvae (Fig. 136) elongate; head capsule distinct, posterior
%, retracted into prothorax; head capsule sclerotised anteri-
orly, ventrally and often dorsolaterally reduced, in some taxa
reduced to sclerotised rods; mandibles opposed, moving in
horizontal or oblique plane; abdominal segments smooth, or
with transverse rows of fine setae; transverse creeping welts
or fleshy projections present in some taxa; respiratory system
functionally metapneustic, a few taxa apneustic; apical seg-
ment with pair of spiracles surrounded by lobe-like projections
of varying length and sclerotisation, often fringed with setae,
setae elongate in aquatic taxa; anal papillae, or membranous
anal lobes, of variable length usually present (Alexander &
Byers 1981: 156; Brindle 1967; Gelhaus 1986, 2009: 194).

Pupae (Fig. 137) elongate, obtect; respiratory system prop-
neustic, peripneustic or amphipneustic; appendages of head
and thorax visible in sheaths; palpal sheaths usually short and
straight in Limoniidae, curved or recurved at apex in Tipulidae;
thoracic respiratory organs of various forms, well-developed
or very small, long and cylindrical, straight or curved, rod-like,
branched, ear-shaped or terminating in spine; thoracic meso-
notum with high transverse crest in more derived Chioneinae;
legs sheaths parallel to each other, usually much longer than
wing sheaths; in Chioneinae sheaths of mid legs much shorter
than other legs; transverse rows of stiff setae or spines usual-
ly present posteriorly on abdominal segments; genital sheaths
usually with spines; pupae of Limoniidae often in silken tube
clothed in detritus (Alexander 1920; Brindle 1967; Gelhaus
2009: 194; Oosterbroek & Theowald 1991).

Adult Tipulidae sensu lato may be superficially confused
with Tanyderidae (see Chapter 15) and Ptychopteridae (see
Chapter 27). Both these families lack the anal vein that charac-
terises the Tipulidae sensu lato. Tanyderidae are distinguished
by the presence of five radial veins that reach the wing margin
and Ptychopteridae may be recognised by the distinct basal
appendage to the halter (the prehalter).
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Biology and immature stages

Crane fly adults are usually encountered in damp situations,
often in the vicinity of open water, but also in shaded spots in
forests, heaths, grasslands, cultivated areas and urban environ-
ments. Adults mainly occur close to areas where the immature
stages develop, although cases of long distance dispersal are
known. The majority of species are dependent on the pres-
ence of freshwater, having aquatic or semi-aquatic immature
stages. Depending on the species, larvae develop in flowing
or standing water, often in moss cushions, or mats of algae
growing on boulders or rocks, along the margins of streams and
ponds in rich organic material, in phytothelmata containing
water, in rotting plant material (including logs) and in decaying
wood in various stages of decomposition. The larvae of a score
of species, especially in the subfamily Limoniinae, develop in
saline environments, either in inland saline marshes, in man-
grove forests or in the inter-tidal zone of rocky coasts. Others
are terrestrial, occurring in moist to rather dry soil (Alexander
& Byers 1981: 156; de Jong et al. 2008; Gelhaus 2009: 194).

Crane flies occur from sea level to above the tree zone in
montane habitats (e.g., Tipula (Tipula) hollanderi Theowald,
1977, up to 3,800 m in the Bale Mountains, Ethiopia, T. (T.)
lobeliae Alexander, 1956, up to 4,400 m on Mount Elgon,
Kenya and T. (T.) subaptera Freeman, 1950, up to 4,750 m
on Mount Kilimanjaro, Tanzania (Alexander 1956; Freeman
1950; Theowald 1977, 1984)). As compared to the immature
stages, adults are short-lived; the adult stage lasting at most a
few weeks. The majority of species appear to a have a one-year
life cycle, although several species are known to have more
than one generation per year. Others, especially in the cooler
zones of the Earth, have a life cycle that may take several years
(Pritchard 1983). Adults are generally non-feeding and only
occasionally take up liquids, such as honeydew. Species with
elongate mouthparts, e.g., Elephantomyia, Geranomyia, Helius
and Toxorhina, regularly visit flowers in order to ingest nectar.

Feeding takes place during the larval stages. The majority
of Tipuloidea are plant-feeders, either as saprophytophages,
macrophytophages or microphytophages. Larvae of some
groups, especially of the subfamily Limnophilinae of the Lim-
oniidae and the non-Afrotropical Pediciidae, are predators.

The number of eggs deposited varies between around 200 in
Tipulidae to less than 100 in Limoniidae (Cramer 1968). Knowl-
edge of the immature stages of Afrotropical crane flies relies
heavily on the monograph by Wood (1952), on the crane flies
of the south-west Cape, South Africa. Wood presented detailed
accounts of the adults and immatures of South African crane
flies with a range of information on the biology of the species.

Economic significance

A number of phytophagous crane fly species are classified as
pests. Their larvae attack young plants and can damage seed-
ling crops, such as wheat and rice, as well as pastures, grass-
land, gardens and lawns (Alexander 1954; Byers 2002; Kim &
Lee 2002, 2003b, 2005b, 2007). Harmful species are known
in Nephrotoma Meigen, Tipula L. sensu stricto and Tipula (Yam-
atotipula Matsumura), but there are apparently no records of
species causing damage in the Afrotropical Region.

LIMONIIDAE AND TIPULIDAE (CRANE FLIES) 14
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trn sut

nas

9 Tipula

rst

3!

13 Toxorhina (Ceratocheilus)

10 Holorusia

- hyphar

M

11 Elephantomyia 12 Geranomyia

Figs 14.9-13. Head and thorax and heads of Limoniidae and Tipulidae: (9) head and thorax of Tipula sp., lateral view (most of
wing and legs omitted) (non-Afrotropical); (10) head of Holorusia sp., dorsal view; (11) same, Elephantomyia sp.; (12) same,
Geranomyia sp.; (13) same, Toxorhina (Ceratocheilus) alexanderi Tjeder, lateral view (only base of mouthparts illustrated). Fig.
9 (after Alexander & Byers 1981, fig. 2), Figs 10-12 (after Crampton 1943, figs 1F, 3A, 4H, respectively), Fig. 13 (after Tjeder
1981, fig. 1).

Abbreviations: cor — corniculus; cx — coxa; flg — flagellum; hlt — halter; hyphar — hypopharynx; lab Ib — labial lobe; mr — meron;
nas — nasus; plp — palpus; rst — rostrum; trn sut — transverse suture; vrt — vertex; vrtl — verticil; wg — wing.

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2



SURICATA 5 (2017)

Classification

Together with non-Afrotropical Cylindrotomidae and Pedici-
idae, the Limoniidae and Tipulidae are grouped in the su-
perfamily Tipuloidea. The crane fly families Limoniidae and
Tipulidae are dealt with here in a single chapter for several
reasons. Most importantly, the monophyly of the tipuloid fam-
ily level taxa remains to be firmly established and the current

19 Gonomyia

20 Rhabdomastix

higher level classification represents a conventional concept,
rather than a robust scientific hypothesis. As a consequence
the families cannot be separated conclusively. The Limoniidae
are often referred to as “short-palped crane flies” in contrast
to the Tipulidae or “long-palped crane flies”. Both families,
however, contain taxa that challenge this seemingly straightfor-
ward division. Other characters generally used to distinguish
between the families (e.g., number of antennal segments,

prn prn

16 Pilaria

21 Erioptera

Figs 14.14-21. Head and anterior part of thorax and ventral section of thorax of Limoniidae: (14) head and anterior part thorax
of Pseudolimnophila sp., dorsal view; (15) same, Limnophila sp.; (16) same, Pilaria sp.; (17) ventral section thorax of Neolimno-
phila sp., lateral view (indicating position and shape of meron); (18) same, Crypteria sp.; (19) same, Gonomyia sp.; (20) same,
Rhabdomastix sp.; (21) same, Erioptera sp. Figs 14-21 (after Edwards 1938, figs 13a-b, 17a—e).

Abbreviations: cx — coxa; mr — meron; prn — pronotum.
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presence or absence of a rostrum, of a nasus and of the apex of
the subcostal wing vein (Sc), position of crossvein m—cu, body
size, etc.), do not hold either, especially when the world fauna
is considered. C.P. Alexander combined the families of Tipul-
oidea in the vast majority of papers he published on Afrotrop-
ical crane flies. Treatment of Limoniidae and Tipulidae as a
single chapter also concurs with North American authors, who
treat this superfamily as a single family (Tipulidae sensu lato) in
the Manual of Nearctic Diptera (Alexander & Byers 1981: 153)
and the Manual of Central American Diptera (Gelhaus 2009:
193) (Contributions to a Manual of Palaearctic Diptera (Papp &
Darvas 1997, 1998, 2000a, b) did not cover the Tipuloidea).

The position of the Tipuloidea in the higher classification
of the Diptera remains a controversial issue. Traditionally, the
Tipuloidea were considered the phylogenetically most “prim-
itive” clade of the order Diptera, a position substantiated in
several more recent publications (Blagoderov et al. 2007; Hen-
nig 1973: 20; Michelsen 1996; Wood & Borkent 1989: 1340).
Based on a phylogenetic analysis of morphological characters
of the immature stages and adults, Oosterbroek & Courtney
(1995) postulated an arrangement in which Tipuloidea, togeth-
er with the non-Afrotropical Trichoceridae, are sister-group of
the combined Anisopodidae and Brachycera. The position of
the Tipuloidea as close relatives of the Brachycera was also rec-
ognised by Yeates & Wiegmann (1999, 2005: 20) and Yeates et
al. (2007). The last named authors later abandoned this view
in favour of an ordering in which the Tipuloidea represent one
of the earlier clades of the Diptera that branched off after the
Culicomorpha (Lambkin et al. 2013). This scheme agrees with
the results of one of the analyses undertaken by Bertone et al.
(2008).

The taxonomic rank assigned to the group dealt with in this
chapter is also a matter of different interpretations. Old World
and South American authors generally recognise four fam-
ilies within the superfamily Tipuloidea, viz. Cylindrotomidae
(non-Afrotropical), Limoniidae, Pediciidae (non-Afrotropical)
and Tipulidae, whereas North American authors assign sub-
family rank to these taxa, grouping them in one family Tipul-
idae (e.g., Alexander & Byers 1981: 153; Gelhaus 2009: 193).
In this chapter the classification of the online Catalogue of the
Craneflies of the World (Oosterbroek 2016) is followed at all
taxonomic levels and four families are recognised, only two
of which are represented in the Afrotropics. This is also the
classification adopted by the online Systema Dipterorum (Pape
& Thompson 2014).

Relatively few investigations are available on the phylo-
genetic relationships of the major groups within the Tipuloidea.
Oosterbroek & Theowald (1991) examined relationships at the
genus-group level, based on morphological information on the
immature stages. Stary (1992) analysed a set of morphological
characters pertaining to the adult stage at the familial and sub-
familial levels. Ribeiro (2008) published a morphological phy-
logenetic analysis of 104 species of Tipuloidea, focusing on
Limnophilinae. Petersen et al. (2010) presented a combined
morphological and molecular study, based on 45 species sam-
pled across the superfamily. Zhang et al. (2016) sequenced
complete and vitually complete mitochondrial genomes of
some Tipuloidea and used these in a phylogenetic analysis of
families of the Diptera. In general, the results of these studies
tend to indicate the same major groupings at the subfamilial

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2

SURICATA 5 (2017)

or familial level, but except for a commonly found sister-group
relationship between Cylindrotomidae and Tipulidae and a
basal position of the Pediciidae, the postulated relationships
between the major groups tend to differ among the various
hypotheses. Indepth phylogenetic analyses that incorporate
representatives of the majority of genus level taxa of Tipul-
oidea are not available and the monophyly of the currently
recognised families has yet to be established.

At lower taxonomic levels, phylogenetic studies have been
published on subfamilies, genera, subgenera and species-
groups (e.g., de Jong 1994; Gelhaus 2005; Oosterbroek 1980;
Ribeiro 2008, 2009; Starkevic 2012; Tangelder 1985; Young
1987), but none of these studies has focused on the Afrotro-
pical fauna.

Identification

The number of described valid species of Tipuloidea is about
15,360, of which ca 1,390 are known from the Afrotropical
Region (Oosterbroek 2016). Two of the four families of Tipul-
oidea are absent from the region, viz. the Cylindrotomidae and
the Pediciidae. Both families are present in all other zoogeo-
graphical regions, except Antarctica and their absence from the
Afrotropical Region is an interesting subject for future research.
Another remarkable group that is absent from the Afrotropical
Region are the Ctenophorinae, a probably monophyletic sub-
family of the Tipulidae of which the larvae are wood-inhabiting.
Ctenophorinae are a mainly Nearctic, Palaearctic and Oriental
group, with only very few species known from Central and
northern South America and two species known from the Aus-
tralasian/Oceanian parts of Indonesia.

Limoniidae is the largest family of the superfamily Tipul-
oidea, with more than 10,525 described species globally and
ca 1,045 species in the Afrotropics. The family Tipulidae com-
prises more than 4,275 species, of which approximately 340
are Afrotropical. Comparison of the total number of species
known for the different zoogeographical regions indicates that
the Afrotropical Region is less species-rich than any of the
other regions. This at least partly reflects the modest attention
given to the study of Afrotropical crane flies during the past
decades. Some Afrotropical Tipuloidea species are restricted
to mountainous areas and reduction of the wings is a common
feature in many of these (e.g., Fig. 117). Various stages of re-
duction are known and sometimes variation occurs within a
species, depending on the elevations at which a population
occurs. Atrophy of the wings is known in Molophilus Curtis
sensu stricto, Quathlambia, Symplecta Meigen sensu stricto
(Limoniidae: Chioneinae), Austrolimnophila Alexander sensu
stricto (Limoniidae: Limnophilinae), Platylimnobia Alexander
(Limoniidae: Limoniinae), Leptotarsus (Longurio Loew), Neph-
rotoma and Tipula sensu stricto (Tipulidae).

Original descriptions of Afrotropical crane flies appeared
in a plethora of papers. More than 85% of the known fauna
was described by C.P. Alexander, who published his first paper
on Afrotropical Tipuloidea in 1912 and his last, dealing with
the crane flies of Comoros, in 1979. Besides the long series of
papers with a focus on descriptions of new Afrotropical spe-
cies, Alexander published comprehensively on the fauna of
the Ruwenzori Range, Uganda (1956), Madagascar (1963) and



SURICATA 5 (2017)

South Africa (1964). These papers include identification keys
to genera and subgenera of the respective areas. Alexander’s
1956 paper moreover includes identification keys to all the
then known Afrotropical species of Tipuloidea, occurring be-
tween approximately 20°N and 20°S latitude, while his work
on the crane fly fauna of South Africa (1964) includes keys to

M Sc RsR,., R,

22 Dolichopeza (Afrodolichopeza)

c M Sc

RS Rz
R

24 Dolichopeza (Eudolichopeza)

c M Sc

Rs Re'aw/R’R

28 Holorusia

the then known species occurring south of approximately 16°S
latitude. Wood (1952) meticulously examined the crane fly fau-
na of the south-west Cape, providing a wealth of information
on the early stages as well as the adults. Wood provided iden-
tification keys to adults and, where applicable, to the imma-
ture stages of the species discussed. Besides the identification

25 Dolichopeza (Prodolichopeza)

c M Sc Rs RMMR M, base
(R 1

29 Hovapeza

Figs 14.22-29. Wings of Tipulidae (dorsal views): (22) Dolichopeza (Afrodolichopeza) anitra Alexander; (23) D. (Dolichopeza)
corybantes Alexander; (24) D. (Eudolichopeza) lipophleps Alexander; (25) D. (Prodolichopeza) malagasya Karsch; (26) D. (Trich-
odolichopeza) hirtipennis Alexander; (27) Goniotipula cuneipennis Alexander; (28) Holorusia inventa (Walker); (29) Hovapeza
tisiphone (Alexander). Figs 22-24 (after Alexander 1956, figs 55-57), Figs 25, 29 (after Alexander 1963, figs 45, 47), Figs 26-28

(after Alexander 1964, figs 32, 15, 10, respectively).

Abbreviations: an Ib — anal lobe; bm — basal medial cell; ¢ — costal cell; CuA — anterior branch of cubital vein; cup — posterior
cubital cell; dm — discal medial cell; M — medial vein, or media; M, — first branch of media; m, — first medial cell; M, — second
branch of media; M, — third branch of media; M, — fourth branch of media; m-cu — medial—cubital crossvein; R, — anterior

branch of radius; R, .,

— upper branch of radial sector; R, — lower branch of second branch of radius; r, — fourth radial cell;

R, — upper branch of third branch of radius; R, — lower branch of third branch of radius; Rs — radial sector; Sc — subcostal vein.

LIMONIIDAE AND TIPULIDAE (CRANE FLIES) 14
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key to the six species of Nephrotoma known to occur in Réun-
ion lIs. (Alexander 1957), the species of Tipula (Acutipula)
known from Madagascar (Alexander 1960b) and the four spe-
cies of Limoniidae recorded from Saint Helena Is. (Alexander
1977), no other useful identification keys to the Afrotropical
crane fly fauna are currently available.

M, base M,

34 Leptotarsus (Longurio)

The identification key to genera and subgenera provided
below is based on the published keys of Alexander (1956,
1963, 1964) and Wood (1952). These have been adapt-
ed to include all Afrotropical genera and subgenera and all
forms currently known from the Afrotropics. It follows the
current classification of the Tipuloidea as much as possible

c Sc M Rs sc-r R

2+3+4 R
o !

M, base M.

31 Idiotipula

c Sc M Rs C scrR,,.,

36 Megistocera

37 Nephrotoma

Figs 14.30-37. Wings of Tipulidae (dorsal views): (30) Hovatipula megalothorax (Alexander); (31) Idiotipula confluens Alexander;
(32) Keiseromyia polyphragma Alexander; (33) Leptotarsus (Leptotipula) limnophiloides (Alexander); (34) L. (Longurio) albicubitalis
(Alexander); (35) L. (Xenotipula) munroi (Alexander); (36) Maekistocera filipes filipes (F.); (37) Nephrotoma tincta (Walker). Figs 30,
32, 36 (after Alexander 1963, figs 42, 43, 39), Figs 31, 33, 34, 35, 37 (after Alexander 1964, figs 12, 14, 22, 13, 16, respectively).

Abbreviations: an b — anal lobe; aux vn — auxiliary vein; bm — basal medial cell; ¢ — costal cell; C — costal vein; CuA — anterior branch
of cubital vein; cup — posterior cubital cell; d - discal cell; dm — discal medial cell; M — medial vein, or media; m, — first medial
cell; M, — second branch of media; M, — third branch of media; M, — fourth branch of media; m-cu — medial-cubital crossvein; R,

— anterior branch of radius; R, .,

— upper branch of radial sector; R, — lower branch of second branch of radius; r, - fourth radial

cell; R, — upper branch of third branch of radius; Rs — radial sector; Sc — subcostal vein; sc-r — subcostal-radial crossvein.

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2
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and successively deals with the Tipulidae, Limoniidae: Lim-
nophilinae, Chioneineae and Limoniinae. Brachypterous and
sub-apterous crane flies are dealt with in the final part of the
key.

Identification of crane flies at the generic and subgeneric lev-
els relies heavily on wing venation characters. For this reason,
an extensive set of labeled illustrations of wings (Figs 22—129)

supports the identification key to the genera and subgenera of
Afrotropical crane flies. Most illustrations were originally de-
rived from publications by Alexander.

Due to the ease with which adult Limoniidae and Tipulidae
shed their legs, they should initially be preserved in individual
paper packets to later be relaxed and either direct-pinned or
card-pointed with the legs tucked-in (see Chapter 2).

Key to genera of Afrotropical Limoniidae and Tipulidae

Wings fully-developed (e.g., Figs 22-116, 118-129). . ... ... ... oot 2
Wings reduced (e.g., Figs 117, 130) . . .. ..ot 122

Terminal segment of palpus usually elongate, longer than two preceding segments combined (short in
Hovatipula, Keiseromyia Alexander, Leptotarsus); antenna with 13 or fewer segments; head generally
produced into rostrum, about as long as remainder of head (e.g., Figs 9, 10); nasus usually distinct (e.g.,
Figs 9, 10); wing with apex of subcostal vein (Sc) commonly atrophied (present or partly present in
Holorusia Loew, Idiotipula Alexander, Keiseromyia, Leptotarsus, Maekistocera and Nephrotoma); apex
of veins R, and R, (if present) closely approximated; fork of vein M., in basal section of discal or discal
medial cell (d or dm); crossvein m—cu usually at or close to fork of vein M, ; vein CuA constricted at
crossvein m—cu; false vein just posterior of vein CuA, extending almost to wing margin (e.g., Figs 22-44);
large-sized species, commonly with wing > 10 mm in length or more (TIPULIDAE [in part]) ... .... 3

Terminal segment of palpus not elongate, usually subequal to preceding segment; antennae usually with
14-16 segments (6—10 in Hexatoma, 14 in some Limoniinae, 16 in virtually all other groups); head not
or only slightly produced (e.g., Figs 14-16) or if markedly produced (Elephantomyia, Geranomyia and
Toxorhina; Figs 11-13), then greatly extended, exceeding ' length of body, more modestly produced
in Helius; without distinct nasus; wing with apex of subcostal vein (Sc) developed; apices of veins R,
and R, usually separate; fork of vein M, in apical section of discal or discal medial cell (d or dm);
crossvein m—cu far removed from fork of vein M., usually at or close to fork of vein M, in some cases
(Antocha Osten Sacken, Idiocera Dale, Orimarga Osten Sacken and Thaumastoptera Mik), positioned
some distance before this fork; vein CuA straight, generally not constricted at crossvein m—cu; false
vein posterior of vein CuA ending almost opposite or before crossvein m—cu; small- or medium-sized
species, commonly with wing < 10 mm in length (LIMONIIDAE [in part]) . . .................. 26

Wing with auxiliary crossveins in costal cell (c) and basal-medial cell (bm) (Fig. 32)................
............................................................ Keiseromyia Alexander

Wing without auxiliary crossveins in costal cell (c) and basal-medial cell (bm) (e.g., Figs 22-31, 33-44)

Wing vein Sc very long, extending to beyond fork of vein Rs, almost joining apex of vein R ; veinR, .,
strongly angulate at or near mid length; crossvein m—cu joining vein M, well before discal cell (d) (Fig.
36); antenna of male excessively lengthened, approximately 4 x length of wing . ................
.......................................................... Maekistocera Wiedemann

Wing vein Sc usually shorter; vein R, ., not angulate; crossvein m—cu rarely joining vein M, (Hovapeza
Alexander, certain Nephrotoma, Leptotarsus, Tipula (Afrotipula Alexander), and Tipula (Yamatotipula))
(e.g., Figs 22-31, 33-35, 37-44); antenna of male shorter, at most approximately of wing length (some
LEPLOtarsus) . . . .. oo 5

Anal lobe of wing extensive, produced basad of arculus; cell cup produced basad of arculus; vein R,
strongly arcuate at or near mid length, markedly narrowing at cell r, (Fig. 28); apex of femora with comb
of small, blackened, spinoid setae (Fig. 134). . ......... ... ... ... ... ...... Holorusia Loew

Anal lobe of wing usually more restricted, not produced basad of arculus; cell cup narrowed at or near
level of arculus (except in Hovatipula, Fig. 30, but then other characters differ); vein R, not conspicu-
ously arcuate, cell r, not markedly constricted (e.g., Figs 22-27, 29-31, 33-35, 37—44); apex of femur
without spinoid setae. . .. ... ... 6

Wing with discal or discal medial cell (d or dm) open by atrophy of base of vein M,, outer medial field
thus appearing pectinate; crossvein m—cu joining vein M, (Hovapeza; Fig. 29), or crossvein m—cu posi-
tioned far before fork of vein M (Dolichopeza Curtis sensu lato; Figs 22-26). .. ................. 7

LIMONIIDAE AND TIPULIDAE (CRANE FLIES)
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- Wing with discal or discal medial cell (d or dm) closed, base of vein M, present; crossvein m-cu com-
monly beyond fork of vein M (before fork of vein M in most Nephrotoma and some Tipula sensu lato)

(e.g., Figs 27,30, 31,33-35,37-44) . . ... 12
7. Wingvein Rs rather long, originating well before end of vein Sc; vein R, reaching wing margin; crossvein
m—cu beyond fork of vein Mon vein M, (Fig. 29)......................... Hovapeza Alexander

- Wingvein Rs very short, originating near end of vein Sc; vein R, usually more or less atrophied; crossvein
m—cu on vein M before its fork (e.g., Figs 22-26) .. ............... Dolichopeza Curtis sensu lato 8

8. Wing with 3 branches of vein M reaching wing margin (Fig. 24) ... ......... ... ... ... .......
............................................... Dolichopeza (Eudolichopeza Alexander)

—  Wing with 4 branches of vein M reaching wing margin (e.g., Figs 22, 23,25,26) . ............... 9
9.  Outer wing cells with macrotrichia (e.g., Figs 22, 26) . ....... ... ... ... 10
—  Outer wing cells without macrotrichia (e.g., Figs 23, 25). ... ... oo 11

10. Wing vein R, present, distinct, reaching margin; outer cells with sparse macrotrichia (Fig. 22). .......
.............................................. Dolichopeza (Afrodolichopeza Alexander)

- Wing vein R, usually atrophied, at most represented by short basal spur, not reaching wing margin, or
faintly preserved in some South African species; outer cells with abundant macrotrichia (Fig. 26). . . . .
............................................. Dolichopeza (Trichodolichopeza Alexander)

11. Nasus present; legs relatively short. .. .................. Dolichopeza (Prodolichopeza Alexander)
- Nasus absent; legs longandslender. . . ........ ... ... ... ... Dolichopeza Curtis sensu stricto

12. Wing crossvein sc—r opposite or slightly beyond base of short vein Rs; apex of subcostal vein (Sc) usually
weakly-developed; cell m, sessile or short-petiolate; usually vein M, arising at or before base of discal
cell (d); crossvein m—cu commonly before fork of vein M, in rare cases at or beyond fork on M, , (Fig.
3 Nephrotoma Meigen

- Wing crossvein sc—r some distance beyond base of longer Rs, commonly at or near mid length of this
vein; apex of subcostal vein (Sc) atrophied or developed; cell m, usually long-petiolate (absent in Idio-
tipula, some Leptotarsus (Longurio), L. (Xenotipula Alexander) and sessile in Tipula (Afrotipula)); crossvein
m—cu at or close to fork of M, _, rarely at or close to fork of vein M (Goniotipula Alexander, Leptotarsus

(Longurio) and some Tipula (Sjéf{ummelia Edwards)) (e.g., Figs 27, 30, 31, 33-35,38-44) . ... ..... 13
13. Wing vein M, absent; cell m, absent (e.g., Figs 31,35) .. .......... .. ... ... ... ... ....... 14
- Wingvein M, present; cell m, present (e.g., Figs 27, 30, 33,34,38-44). .. ................... 16
14. Wing very long and narrow, ca 7 X as longasbroad .......... Leptotarsus (Longurio Loew) [in part]
—  Wingshorter and broader, ca 4 X as long as broad (e.g., Figs 31,35). ... ....... ... ... .. ..... 15
15. Tibial spursabsent. ... .. ... . . Idiotipula Alexander
—  Tibial spurs present . ... Leptotarsus (Xenotipula Alexander)

16. Wing with anal lobe very narrow, wing appearing petiolate; apex of subcostal vein (Sc) atrophied (Fig.
27); male terminalia with 1 gonostylus; female with short fleshy ovipositor. . . . Goniotipula Alexander

—  Wing with anal lobe distinct, wing base short; apex of subcostal vein (Sc) commonly developed in
Leptotarsus and Hovatipula, atrophied in Tipula (e.g., compare Figs 30, 33, 34 with 38-44); male termi-
nalia with 2 gonostyles (except in rare species of Leptotarsus); female with ovipositor usually elongate,
sclerotised (except in a few Leptotarsus with short fleshy ovipositor). . . ......... .. .. ... ... 17

17. Wing with apex of subcostal vein (Sc) commonly complete and vein Sc ending in costal vein (C) (e.g.,
Figs 33, 34) or developed as a short spur; antenna of males of certain species elongate, almost as long
as body, with inconspicuous verticils; male terminalia of simple structure; gonocoxite developed; inner
gonostylus commonly with rows or groups of modified spinoid setae . . . ..................... 18

- Wing with apex of subcostal vein (Sc) atrophied and vein Sc not ending in costal vein (C) (e.g., Figs
38-44); antenna of male short or only moderately lengthened; flagellomeres usually with long conspic-
uous verticils; male terminalia more complex in structure; gonocoxite commonly fused with sternite
9, often fused with tergite 9 to form continuous ring; inner gonostylus without groups of spinoid setae
............................................................. Tipula L. sensu lato 20

18.  Wing crossvein m—cu positioned close to fork of vein M, well removed from vein M, (Fig. 33) . ... ...
................................................... Leptotarsus (Leptotipula Alexander)

—  Wing crossvein m—cu positioned near mid length of discal or discal medial cell (d or dm), close to or
joiningvein M, (e.g., Figs 30, 34) . .. ... . 19
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Palpus with terminal segment very small, present as small elongate cone, shorter than fourth palpal
segment; head with vertical tubercle forming slender erect lobe (Fig. 135); wing venation as illustrated
INFIg. 30 . .ot Hovatipula Alexander

Palpus with terminal segment longer than fourth palpal segment, usually distinctly longer; head with
vertical tubercle stout, not erect; wing venation as illustrated in Fig. 34 . ........ ... ... ... ...
.................................................. Leptotarsus (Longurio Loew) [in part]

Wing cell m, sessile (Fig. 39) (calypter bare; claws of male simple) . . . . .. Tipula (Afrotipula Alexander)

Wing cell m, petiolate (e.g., Figs 38, 40—44) (calypter bare or with macrotrichia; claws of male simple
ortoothed) ... .. . . 21

Wing cell m, ca 2 X as wide at base as at apex; crossvein m—cu positioned before or at fork of vein M
(Fig. 40) . o Tipula (Schummelia Edwards)

Wing cell m, not 2 X as wide at base as at apex; crossvein m—cu positioned at fork of vein M., , or
beyond onvein M, (e.g., Figs 38,40, 42—44) . ... ... ... ... 22

Wing vein Rs long, ca 2 X longer than crossvein m—cu (e.g., Figs 43,44) ..................... 23

Wing vein Rs shorter, < 2 X longer than crossvein m-cu, usually subequal to or shorter than crossvein
m—cu (e.g., Figs 38,40, 42) . .. ... 24

Rostrum about as long as remainder of head; nasus distinct; antennal flagellomere 1 not much longer
than flagellomere 2; r cells of wing without macrotrichia (Fig. 43). . .......... Tipula L. sensu stricto

Rostrum distinctly shorter than remainder of head; nasus small to virtually absent; antennal flagellomere
1 distinctly longer than flagellomere 2, especially in male; r cells of wing with scattered macrotrichia
(Fig- 44) . oo Tipula (Yamatotipula Matsumura)

Wing vein R, markedly sinuous; cell m; with width at wing margin similar to that at base of cell (Fig.
40); basal antenna flagellomeres elongate; male terminalia with tergite and sternite separated by pale
membrane. . .. ... ... Tipula (Savtshenkia Alexander)

Wing vein R, less sinuous; cell m, with width at wing margin much broader than that at base of cell (e.g.,
Figs 38, 42); basal antenna flagellomeres not elongate; male terminalia with sclerites fused into virtually
CONLINUOUS FING . .. oottt e 25

Wing with discal medial cell (dm) large, about as long as or longer than vein Rs; anal lobe of wing dis-
tinct, broad (Fig. 38); tibial spur formula 1 : 2 : 2, spurs not accompanied by spinoid setae . . ... . ...
........................................................ Tipula (Acutipula Alexander)

Wing with discal cell (d) small, shorter than vein Rs; anal lobe of wing narrow (Fig. 42); tibial spur for-

mula 1: 1 : 2, spurs surrounded by group of spinoid setae .......... Tipula (Spinitipula Alexander)
Wing vein R with 4 branches reaching wing margin (e.g., Figs 45-52, 54-61, 63-67, 70-78, 81-84,
86-89, 9194, 96). . . . ... 27
Wing vein R with at most 3 branches reaching wing margin (e.g., Figs 53, 62, 68, 69, 79, 80, 85, 90, 95,
D7 =120 28
Tibial spurs present; wing usually with 4 M veins in some cases 2 or 3; apical section of vein R, usually
short (e.g., Figs 45-52, 54-61, 63-67) (LIMNOPHILINAE [inpart]) ......................... 33
Tibial spurs absent; wing with 3 M veins; apical section of vein R, usually elongate (e.g., Figs 70-78,
81-84, 86-89, 91-94, 96) (CHIONEINAE [inpart]) . .. ... .. . i 57
Head length, including extended mouthparts, up to 2 body length or more (Elephantomyia, Geran-
omyia, Toxorhina; Figs 11-13) (LIMONIINAE [inpart]) ... ....... ... .. ... .. . .. 88
Head not with extended mouthparts or if produced then notably shorter than %> body length (Helius)
............................................................................ 29
Wing vein R, with free apex absent, at most present as a spur (e.g., Figs 127, 128) or vein R directly
fusing with costal vein (C) (e.g., Fig. 129) (LIMONIINAE [inpart]) . . .. ....... ... ... L., 88
Wing vein R, with free apex present; vein R not directly fusing with costal vein (C) (e.g., Figs 53, 62, 68,
69,79, 80, 85,90,95,97-126). . ... 30
Wing crossvein m—cu basal from fork of vein M, at distance greater than length of crossvein m—cu (e.g.,
Figs 100, 115-117, 120) (LIMONIINAE [inpart]) . . .. ... ... . 88
Wing crossvein m—cu close to fork of vein M (e.g., Figs 53, 62, 68, 69, 79, 80, 85, 90, 95, 97-99,
1012114, 118, 119, 121=126) . .« o e e oo e e e e e e e 31
Antennae 14-segmented (LIMONIINAE [inpart]) . .. ...... ... . . 88
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—  Antennae either 16-segmented or with 12 or fewersegments . ............ ... ... ... .. ..... 32
32. Antennae 12-segmented at most (LIMNOPHILINAE [in part]). . .............. ... .. ......... 33
—  Antennae 16-segmented (CHIONEINAE [inpart]) ........ ... .. .. ... . . ... 57
33. Antennal segments reduced in number, commonly 6 or 7 in male, 9 or 10 in female; antenna of male
in some cases excessively lengthened, exceeding body length .. . . .. Hexatoma Latreille sensu lato 34
- Antennal segments commonly 16 in number, if fewer then reduction resulting from fusion of basal fla-
gellar segments, total apparent numberlessthan 10............ ... .. ... ... ... ... . .... 35
34. Wing with discal medial cell (dm) open by atrophy of vein M,, and crossvein m-m; only 2 medial veins
(interpreted as veins M, and M), reaching wing margin (Fig. 55). . . . Hexatoma (Parahexatoma Alexander)
- Wing with discal medial cell (dm) closed; 4 medial veins or 3 medial veins (interpreted as veins M,, M, and
M,), reaching wing margin (Fig. 54). . ............... ... ... ....... Hexatoma (Eriocera Macquart)
35. Wing with 3 M veins reaching wing margin (e.g., Figs 50, 53,62, 64)........ ... ... ... .... 36
—  Wing with 4 M veins reaching wing margin (e.g., Figs 45-49, 51, 52, 56-61, 63, 65-67) . .. ...... 40
36. Outer cells of wing membrane with macrotrichia; vein R, absent; discal medial cell (dm) closed (Fig.
B4 e Paradelphomyia (Oxyrhiza de Meijere)
- Outer cells of wing membrane without macrotrichia; vein R, present; discal medial cell (dm) closed or
open (e.g., Figs 50, 53, 60, 62). . . ... ... 37
37. Wing with discal medial cell (dm) closed, base of vein M, present; and/or base of vein R, short, perpen-
diculartoveinR,,,,  (e.g., Figs 50, 60). . .. ... ... . 38

- Wing with discal medial cell (dm) open by atrophy of base of vein M_; base of vein R, elongate, forming
sharp angle with vein R e.g., Figs53,62) ... .. 39

38. WingveinR, .., long, ca% length of vein Rs or ca 5 X length of basal section of vein R,; discal medial cell
(dm) elongate, almost as long as distal section of vein M,; crossvein m—cu at or near mid length of discal

2+3+4 (

medial cell (dm) (Fig. 50) ..................... ... ... Ctenolimnophila (Campbellomyia Alexander)
- WingveinR,, ., short, ca /s length of vein Rs or 2 X length of basal section of vein R_; discal medial cell
(dm) shorter than distal section of vein M, , ,, with crossvein m—cu at or near %, its length (discal medial cell
(dm) open in L. (L.) difficilis Alexander, 1920) (Fig. 60) ... ... Limnophila Macquart sensu stricto [in part]
39. Wingvein R, present as spur (Fig. 53). .. ...l Eupilaria Alexander
- Wingvein R absent (Fig. 62) ........... .. ... ... ... ... Medleromyia Alexander
40. Wing with auxiliary crossvein in cell bm (e.g., Figs 51,52) . ... ... i 41
—  Wing without auxiliary crossvein in cell bm (e.g., Figs 45-49, 56-61, 63, 65-67) . . . ............ 42
41. Wing with auxiliary crossvein in cell r, (Fig. 51) ........ Dicranophragma Osten Sacken sensu stricto
- Wing with auxiliary crossvein in cell bm notin cell r, (Fig. 52) . ............... Eloeophila Rondani
42. Wing without arculus; base of vein M removed from wing base (Figs 46, 47); legs often with flattened
elongate scales in addition to normal setae. . . ........... Austrolimnophila Alexander sensu lato 43
—  Wing with arculus; base of vein M close to wing base (e.g., Figs 45, 48, 49, 56-61, 63, 65-67); legs
without flattened elongate scales in addition to normal setae . .. ........... ... ... ... .... 44

43. Wing with auxiliary crossvein in basal /> of cell sc (Fig. 47). . ........ ... ... ... ... ... ...
............................................ Austrolimnophila (Phragmocrypta Alexander)

- Wing without auxiliary crossvein in basal /; of cell sc (Fig. 46) . ..............................

44. Wing with discal medial cell (dm) open by atrophy of crossvein m-m (e.g., Figs 58, 59) . ......... 45
- Wing with discal medial cell (dm) closed, crossvein m—m present (e.g., Figs 45, 48, 49, 56, 57, 60, 61,
63, 6507 ). . o o 46

45. WingveinR, .  aboutaslongasvein R, (Fig.58) ....... ... ... ... ... L.
.................. Limnophila (Elporiomyia Alexander) [in part] (L. (E.) woodiana Alexander, 1964)
- WingveinR, .. much longer than vein R, (Fig. 59)......... Limnophila (Hovalimnophila Alexander)
46. Pronotum narrow, margins produced anteriorly into lateral lobes (Fig. 14) .. ....................
............................................. Pseudolimnophila Alexander sensu lato 47

- Pronotum broad, margins not produced anteriorly into lateral lobes (e.g., Figs 15, 16) .. ... ... ... 48
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Wing with auxiliary crossvein in cell r, (Fig. 66) ....... Pseudolimnophila (Calolimnophila Alexander)
Wing without auxiliary crossvein in cell r, (Fig. 67)...... .. Pseudolimnophila Alexander sensu stricto
Antenna with basal 3-5 flagellomeres developed ventrally, without ventral verticils; male terminalia

with outer gonostylus not bidentate at apex in most species. . ............... ... .. ... 49

Antenna with basal 3-5 flagellomeres not developed ventrally, all with ventral verticils; male terminalia
with outer gonostylus bidentate at apex . . . ... ...t 50

Male terminalia with outer gonostylus in form of slender glabrous rod, terminating in single acute spine;
gonapophyses in form of paddle-like blades; aedeagus elongate with apex narrowed and strongly re-
curved; female terminalia elongate and heavily sclerotised at apices . . .. .. Afrolimnophila Alexander

Male terminalia with outer gonostylus setiferous; gonapophyses in form of flattened blades that extend
into acute spines; aedeagus short and stout, apex blunt or membranous; female terminalia short and
fleshy. ..o o Limnophila (Elporiomyia Alexander) [in part]

Wing with apex of subcostal vein (Sc) positioned well before apex of vein R;; base of vein R, short,

almost perpendicular to vein R, .., (e.g., Figs 57, 60, 61, 63, 65); tibial spurs well-developed . . . .. 51
Wing with apex of subcostal vein (Sc) ending close to apex of vein R;; base of vein R, elongate, forming
sharp angle with vein R, ., and/or vein R, (e.g., Figs 48, 49, 56); tibial spurs absent . ........... 55
Head not narrowed posteriorly, not produced into slender neck (Fig. 16)............ Pilaria Sintenis
Head narrowed posteriorly, produced into slender neck (e.g., Fig. 15) . . ... ... ... ... . ... 52
Wing membrane with strong macrotrichia at apex (Fig. 57). . . . Limnophila (Dasylimnophila Alexander)
Wing membrane without strong macrotrichia at apex (e.g., Figs 60, 61,63) ................... 53
Male terminalia with outer gonostylus setiferous. . .. ........ ... ... ... .. Neolimnomyia Séguy
Male terminalia with outer gonostylus bare . ....... ... .. ... .. . i 54

Wing membrane with distinct heavily maculate brown pattern. .. ......... ... ... ... . .

Wing membrane without distinct heavily maculate brown pattern . . ....... ... ... ... ... ...
............................................. Limnophila Macquart sensu stricto [in part]

Wing vein Rs close to and parallel with vein R, (in direct longitudinal alignment with vein R, ); vein
R, strongly curved (upturned), cephalad near apex (Fig. 56); palpus 5-segmented ................
................................................... Lecteria Osten Sacken sensu stricto

Wing vein Rs not close to and parallel with vein R,; vein R, not strongly curved (upturned) at apex (e.g.,

Figs 48, 49); palpus 2-segmented. . .. ... .. ... ... 56
Wing cell ¢ with series of weak crossveins; crossvein r-m positioned far distad to or beyond outer end
of discal medial cell (dm) (Fig. 49) .. ... ... o Conosia Wulp
Wing cell c without series of weak crossveins; crossvein r-m more basal in position at or before mid
length of discal medial cell (dm) (e.g., Fig.48) ........................ Clydonodozus Enderlein
Wing vein R, ending at or near mid length of wing; anterior branch of vein Rs short, erect or suberect,
ending before ¥, length of wing (Fig. 90) ......... ... ... ... . ... Styringomyia Loew
Wing vein R, ending at or beyond %; length of wing; anterior branch of vein Rs long, elongate, ending
beyond %, length of wing (e.g., Figs 68-89, 91-96). . . . . ... ... ... .. . .. 58
Mid and hind coxae closely approximated; thorax with meron not larger than mid coxa (e.g., Figs 17,
1) e 59
Mid and hind coxae more separated; thorax with meron larger than mid coxa (producing “pot-bellied”
appearance) (e.g., Figs 18, 20, 27) . .. ... . . 71
Wing with 2 branches of vein Rs reaching wing margin (e.g., Figs 79, 80, 85,95) .. ............... 60
Wing with 3 branches of vein Rs reaching wing margin (e.g., Figs 73, 77, 78, 81, 83, 84, 86, 94) . . . .. 63
Wing vein Rs in direct longitudinal alignment with vein R,; subcostal vein (Sc) long, terminating at level
of fork of vein Rs (Fig. 85) . ..................... Limnophilomyia (Eulimnophilomyia Alexander)
Wing vein Rs not in longitudinal alignment with vein R_; subcostal vein (Sc) short, terminating well be-
fore level of fork of vein Rs (e.g., Figs 79, 80, 95) . . . ..ottt 61
Wing vein R, and arculus absent (Fig. 79). . ........... ... .. CGonomyia (Leiponeura Skuse) [in part]
Wing vein R, and arculus present (e.g., Figs 80,95) . .............. .. ... ... 62

LIMONIIDAE AND TIPULIDAE (CRANE FLIES)

439

14



440 SURICATA 5 (2017)

62. Wing with crossvein r-m positioned beyond fork of vein Rs (Fig. 95); legs with normal setation only,
without flattened scales . . . ........... . ... . o oL Teucholabis Osten Sacken sensu stricto

- Wing with crossvein r—-m positioned before fork of vein Rs (Fig. 80); legs with abundant flattened
SCales. .. Gymnastes Brunetti sensu stricto

63. Wing veins R, and R, at base of cell r, subparallel, gradually diverging near wing margin; cell r, deep,
longer than its petiole; discal medial cell (dm) closed (e.g., Figs 77, 84,86) ................... 64

- Wingveins R, and R, strongly diverging from base of cell r, onwards; cell r, often shorter than its petiole;
discal medial cell (dm) often open (e.g., Figs 73,78, 81,83,94). . . ... ... .. ... .. ... ....... 66

64. Wing vein Rs not in direct longitudinal alignment with vein R,; wing membrane with pattern (Fig. 77)
.......................................................... Eugnophomyia Alexander

-  Wingvein Rs in direct longitudinal alignment with vein R; wing membrane without pattern (except for
pterostigma) (e.g., Figs 84, 86) . . .. .. ... 65

65. Wing with crossvein sc—r positioned well before apex of subcostal vein (Sc); crossvein r—m positioned
close to fork of vein Rs; vein A, straight or gently sinuate (Fig. 84); legs with abundant scales additional
to normal setation; claws simple ......... ... .o il Idiognophomyia Alexander

- Wing with crossvein sc—r positioned near apex of subcostal vein (Sc); crossvein r—-m positioned far
beyond fork of vein Rs; vein A, convexly arched (Fig. 86); legs with normal setation; claws with micro-

scopicteeth. .. ... . Limnophilomyia Alexander sensu stricto
66. Wingvein R, present (e.g., Figs 73,94). . .. ... ... ... 67
- Wingvein R, absent (e.g., Figs 78, 81,83) .. ... ... ... 68
67. Wing cell r, shorter than its petiole (Fig. 94)............... Teucholabis (Euparatropesa Alexander)
- Wingcell r, longer than its petiole (Fig. 73) ................ Ellipteroides (Progonomyia Alexander)
68. Wing crossvein m—cu at least its own length before fork of vein M; discal medial cell (dm) open; arculus
present (Fig. 83). .. ... Idiocera Dale sensu stricto
—  Wing crossvein m—cu at or close to fork vein M; discal medial cell (dm) open or closed; arculus present,
orabsent (e.g., Figs 78, 81) ... ..o i 69
69. Subcostal wing vein (Sc) ending opposite base of vein Rs or virtually so; cell r, narrowed towards wing
margin; arculus absent (Fig. 78); legs without scales. .. ........... Gonomyia Meigen sensu lato 70
- Subcostal wing vein (Sc) ending opposite or beyond mid length of vein Rs; cell r, virtually parallel-sided;

arculus present (Fig. 81); legs with abundant flattened scales . . . ............. Hovamyia Alexander

70. Wing cell r, large; vein R, , , subequal to or shorter than vein R, (Fig. 78) . .. ...................
...................................................... Gonomyia Meigen sensu stricto

- Wingcell r, small to minute; vein R longer than vein R,. . . .Gonomyia (Leiponeura Skuse) [in part]

2+3+4

71. Wing with 2 branches of vein Rs reaching wing margin (Figs 68, 69). ... ....... ... ... ... .....

- Wing with 3 branches of vein Rs reaching wing margin (e.g., Figs 70-72, 74-76, 82, 87-89, 91-93,

00, 73
72. Tibial spurspresent .. ...... ... ... .. Atarba Osten Sacken sensu stricto
— Tibialspursabsent. ... ... ... .. .. Atarba (Atarbodes Alexander)

73. Wingwith veins R, and R, . developed and vein Rs ending in cell r, or in direct longitudinal alignment
with vein R,, or vein R, not developed and vein Rs in direct alignment with vein R, (e.g., Figs 87, 93)
............................................................................ 74

- Wingvein Rs either ending in cell r, or in direct alignment with vein R, ., (e.g., Figs 70-72, 74-76, 82,
88,89,91,92,906). ... 75
74. Wing with veins R,, - and R, . developed and vein Rs ending in cell r, or in direct longitudinal alignment

with vein R ; veins R, and R; not perpendicular (Fig. 87); male terminalia with gonostylus bipartite
....................................................... Molophilus Curtis sensu stricto

- Wing vein Rs in direct alignment with vein R ; veins R, , and R, perpendicular at base (Fig. 93); male

terminalia with gonostylussingle .. ................... Tasiocera (Dasylimnophilus Goetghebuer)
75. Wing cells with macrotrichia or flattened scales . . .. ....... .. ... .. ... ... .. . . 76
- Wing cells bare without macrotrichia or flattened scales. . . .. .......... ... ... .. ... ... ... 78

MANUAL OF AFROTROPICAL DIPTERA — VOLUME 2



SURICATA 5 (2017)

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Wing vein A, long and sinuous not divergent from vein CuP (e.g., Fig. 74) . .....................
................................................ Erioptera Meigen sensu stricto [in part]

Wing vein A, short and rather straight divergent from vein CuP (e.g., Figs 88,96) ............ ... 77

Wing cell r, shorter than its petiole; discal medial cell (dm) open (Fig. 88) ......................
.................................................... Ormosia (Neserioptera Alexander)

Wing cell r, longer than its petiole; discal medial cell (dm) closed (Fig. 96). . . Trichotrimicra Alexander

Wing cell r, short, about as long as or shorter than its petiole (e.g., Figs 71,72, 89).............. 79
Wing cell r, longer than its petiole (e.g., Figs 70, 74-76,82,91,92). .. ................ ... .. 81
Wing vein R, absent (Fig. 89) .............................. Rhabdomastix Skuse sensu stricto
Wing vein R, present (e.g., Figs 71,72). . ...................... Cheilotrichia Rossi sensu lato 80
Wing with discal medial cell (dm) closed (Fig. 71) ................ Cheilotrichia Rossi sensu stricto

Wing with discal medial cell (dm) open by atrophy of crossvein m-m (Fig. 72) . ... ...............
.................................................. Cheilotrichia (Empeda Osten Sacken)

Wing with crossvein sc—r positioned near apex of subcostal vein (Sc) (Fig. 82); antenna of male elon-
Gate. . .. Hoverioptera Alexander sensu stricto

Wing with crossvein sc—r removed from apex of subcostal vein (Sc) (e.g., Figs 70, 74-76, 91, 92); anten-
nashort in both SeXes . . ... . 82

Wing vein Rs long and straight, usually subequal in length to outer radial branches; crossvein sc-r
positioned almost opposite outer end of vein Rs, well removed from base of vein Rs; crossvein m—cu
positioned beyond fork of vein M, at or near mid length of vein M, (Fig. 70); male terminalia with
single gonostylus; female terminalia with blunt, fleshy ovipositor . ............. Baeoura Alexander

Wing vein Rs usually short, commonly less than length of outer radial branches; crossvein sc—r usually
positioned just beyond base of vein Rs, in some cases opposite mid length; crossvein m—cu positioned
at or shortly before fork of vein M (e.g., Figs 74-76, 91, 92); male terminalia with gonostylus bipartite;

female terminalia with elongate, sclerotised ovipositor. ... ........... ... ... ... ... . .... 83
Wing with discal medial cell (dm) closed (Figs 91,92) ............ Symplecta Meigen sensu lato 84
Wing with discal medial cell (dm) open (Figs 74-76) .............. Erioptera Meigen sensu lato 86
Wing vein A, forked at apex (Fig. 91)............... ... ... .. Symplecta (Podoneura Bergroth)
Wing vein A, unforked atapex (e.g., Fig. 92) ........ ... .. ... . ... L 85

Wing membrane unpatterned; antenna with apical 3 flagellomeres abruptly smaller than preceding
flagellomeres . . ... .. ... Symplecta (Trimicra Osten Sacken)

Wing membrane patterned; antenna with apical 3 flagellomeres gradually reduced insize. ... ... ...
................................................... Symplecta (Psiloconopa Zetterstedt)

Wing membrane unpatterned; antenna with basal flagellomeres more or less fused; male terminalia
with inner gonostylus simple, near mid length bent at right angle into aspine. . ..................
................................................... Erioptera (Meterioptera Alexander)

Wing membrane pale, dark patterned; antenna with basal flagellomeres distinct; male terminalia with
inner gonostylus more complex, not bent at right angle intoaspine. . ....................... 87

Wing vein A, long and sinuous, apical part subparallel to wing margin (Fig. 74) .............. .. ..
................................................ Erioptera Meigen sensu stricto [in part]

Wing vein A, short, not sinuous, apical part not subparallel to wing margin (Fig. 75). . .............
................................................ Erioptera (Mesocyphona Osten Sacken)

Wing vein R, absent (veins R, and R, well separated) (e.g., Figs 106, 108-110, 122, 123); rostrum more
or less developed, at least as long as remainder of head in Helius, much longer in Elephantomyia (Fig.
11) and Toxorhina (Fig. 13). . ... oo 89

Wing vein R, present (obscured in certain Trichoneura Loew and in Xenolimnobia Alexander; e.g., Figs
97-105, 107, 111-116, 118-121, 124-129); rostrum undeveloped, except in Geranomyia, in which
rostrum plus labial palpus and hypopharynx are greatly lengthened, to approximately '/, body length or
more (Fig. 12) ... 95

Rostrum about as long as remainder of head or slightly longer; antenna with apical flagellomeres with
short verticils, at most about length of flagellomeres, usually shorter. . ... ... .. .. .. .. .. .. ..
.............................................. Helius Le Peletier & Serville sensu lato 90
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—  Rostrum much longer than remainder of head, about as long as ', body length, or more (e.g., Figs 11,
13); antenna with apical flagellomeres with long verticils . . ........ ... ... ... ... L. 93

90. Wing with discal medial cell (dm) open; crossvein m—cu positioned before fork of vein M . ... ... ...
..................................................... Helius (Rhamphidina Alexander)

- Wing with discal medial cell (dm) closed or open, if open then crossvein m—cu positioned beyond fork
of vein M(e.g., Figs TO8—TT0). . . . ..ottt e e e e e 91

91. Wing veins Sc and R, apices close to each other, distance between them approximately as long as
crossvein m—cu; crossvein sc—r positioned before apex of subcostal vein (Sc); crossvein r—m present;
crossvein m—cu positioned before fork of vein M (Fig. 110) ... ... Helius (Rhamphidioides Alexander)

- Wingveins Sc and R, widely separated at apices, distance between them greater than length of crossvein
m—cu; crossvein sc—r close to apex of subcostal vein (Sc); r-m present or absent; crossvein m—cu posi-
tioned at or beyond fork of vein M (e.g., Figs 108, 109) . .. ...... ... ... . ... ... 92

92. Wing vein Rs short compared to vein R, (Fig. 108) or longer; male terminalia with gonostylus bifid . . .
............................................... Helius Le Peletier & Serville sensu stricto

- Wing vein Rs slightly or distinctly longer than vein R, (Fig. 109); male terminalia with gonostylus single
........................................................ Helius (Prohelius Alexander)
93. Wing veins R, and R, elongate, terminating near wing apex (Fig. 106); palpus 5-segmented; legs with
setaesimple. .. ... L Elephantomyia Osten Sacken sensu stricto

- Wing veins R, and R, short, terminating in anterior margin of wing or R, short and R, absent (Figs 122,
123); palpus 2-segmented; legs with setae deeply forked. ... ........ Toxorhina Loew sensu lato 94

94. Wing vein Rs unbranched: vein R, absent and only vein R, reaching wing margin (Fig. 123).........
........................................................ Toxorhina Loew sensu stricto

- Wingvein Rs with 2 branches: veins R, and R reaching wing margin (Fig. 122) ..................
.................................................... Toxorhina (Ceratocheilus Wesché)

95. Wing with crossvein m—cu basal to fork of vein M, distance greater than length of crossvein m—cu; discal
medial cell (dm) open (e.g., Figs 100, 115, 116, 120). . ... ... oii i 96

- Wing with crossvein m—cu close to or apical to fork of vein M, or if basal then distance not or scarcely
as long as crossvein m—cu; discal medial cell (dm) open or closed (e.g., Figs 97-99, 101-105, 107,

111114, 118, 119, 1271, 124-129). © o . oo oo e e e e e 99
96. Wing with discal medial cell (dm) open by atrophy of base of vein M_; crossvein m—cu basal to fork of
vein M, by several times its length; anal lobe distinct (Fig. 120) . ... Thaumastoptera Mik sensu stricto

—  Wing with discal medial cell (dm) open by atrophy of crossvein m-m; crossvein m—cu basal to fork of
vein M, by approximately its length or by several times its length; anal lobe distinct or narrow (e.g., Figs
TOO0, TT5, TT0). o oot 97

97. Wing crossvein m—cu approximately its own length before fork of vein M, positioned near level of fork
of vein Rs; vein Rs straight, to slightly concave; anal lobe distinct (Fig. 100) .....................

—  Wing crossvein m—cu ca 4 or 5 X its length before fork of vein M, positioned near base of vein Rs; vein
Rs curved, convex near its base; anal lobe relatively narrow (e.g., Figs 115, 116) . ................
................................................. Orimarga Osten Sacken sensu lato 98

98. Wing broad, approximately 3 X as long as wide, conspicuously patterned with dark brown; auxiliary
crossveins in cells ¢, r, and br (Fig. 