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ABSTRACT 

 

 

A REVISION OF THE AUSTRALIAN SPECIES OF HOWICKIA RICHARDS 

(DIPTERA: SPHAEROCERIDAE: LIMOSININAE) 

 

Gregory Ken Kuwahara       Advisor(s): 

University of Guelph, 2021      Advisor: Dr. C. Scott-Dupree 

Co-advisor: Dr. S. A. Marshall 

 

Howickia Richards is the largest and most commonly collected genus of sphaerocerid fly in 

Australia, including a total of 44 described and undescribed species. Almost half of these species are 

wingless, with many originally placed in separate, often monotypic genera. However, these genera were 

described based on autapomorphies, which do not provide information regarding their relationships to 

other taxa. Examination of the genitalia of these species shows a unique synapomorphy with the other 

known species of Howickia, and therefore the genera Apterobiroina Papp, Australimosina Papp, 

Bentrovata Richards, Monteithiana Richards, Popondetta Richards, and Otwayia Richards are treated 

here as new synonyms of Howickia. Redescriptions for all 23 described species in Howickia and the 

newly synonymized genera, as well as descriptions of 21 new species are presented. A morphological 

phylogeny for the genus is also provided.



iii 

 

 
 

ACKNOWLEDGEMENTS 

I would like to thank Dr. Steve Marshall, for his overwhelming passion for insects, inspiring and 

supporting me to pursue a career in entomology, and his encyclopaedic knowledge of just about any 

insect you can think of. I’d also like to thank him for all of the patience, advice and financial support he 

provided over the duration of this project. I would like to thank my advisory committee, Dr. Cynthia 

Scott-Dupree, Dr. Jeremy Dewaard, and Dr. Andrew Young for their support and advice.  

Thank you to the members of the Marshall lab, Steve Paiero, Tiffany Yau, and Kate Lindsay for 

your advice and help throughout my thesis, as well as for all the laughs and good times. 

I would like to thank the members of the various museums and institutions who have provided Dr 

Marshall and myself with some of the holotype and paratype photos of the various species of Howickia, 

especially those species which we did not have in the University of Guelph Insect Collection: Geoff 

Thompson of the Queensland Museum, James Lumbers of the Australian National Insect Collection, and 

Russell Cox of the Australian Museum. 

I would like to acknowledge all of the work previously done on this group by Hui Dong and 

Hailey Ashbee during their time spent at the University of Guelph Insect Collection. Without their 

contributions to the ongoing curation of the Howickia collection, my work would have taken far longer 

and have been far less streamlined than it was. 

Finally, I would like to thank my family and friends for supporting me during my time as a 

graduate student and encouraging me to follow my passions in entomology (even if they have to deal with 

kitchen freezers full of insect vials). In particular I’d like to thank my wonderful partner Amy, for always 

encouraging me and providing advice and writing expertise throughout my time as a student. 

 

  



iv 

 

iv 
 

TABLE OF CONTENTS 

Abstract  .......................................................................................................................................................  ii 

Acknowledgements  ....................................................................................................................................  iii 

Table of Contents  .......................................................................................................................................  iv 

List of Tables  ............................................................................................................................................  vii 

List of Figures  ..........................................................................................................................................  viii 

1. CHAPTER 1: INTRODUCTION  .........................................................................................................  1 

1.1. Introduction  ....................................................................................................................................  1 

1.2. History of Howickia  .......................................................................................................................  1 

1.3. Described species of Howickia  ......................................................................................................  4 

1.4. Natural history of Howickia  ...........................................................................................................  4 

1.5. Distribution of Howickia ................................................................................................................  5 

2. CHAPTER 2: MATERIALS AND METHODS  ..................................................................................  6 

2.1. Adult terminology  ...........................................................................................................................  6 

2.2. Specimen preparation  ......................................................................................................................  6 

2.3. Photography & illustrations  .............................................................................................................  7 

2.4. Measurements & ratios  ....................................................................................................................  7 

2.5. Specimen deposition  ........................................................................................................................  7 

2.6. Acronyms of depositories  ................................................................................................................  8 

2.7. Abbreviations of Australian states and territories  ...........................................................................  8 

2.8. TABLES AND FIGURES  ...............................................................................................................  9 

3. CHAPTER 3: RESULTS AND DISCUSSION  ...................................................................................  9 

3.1. Key to Australian genera of Sphaeroceridae  ..................................................................................  9 

3.2. Similar genera ...............................................................................................................................  16 

3.3. Character state matrix ...................................................................................................................  17 

3.4. Genus Howickia Richards, 1951  ..................................................................................................  20 

3.5. Definition and Diagnosis  .............................................................................................................  21 

3.6. Description of the genus  ............................................................................................................... 21  

3.7. Species formerly treated as Biroina/Howickia  .............................................................................  23 

3.7.1.  Pseudopterogramma fenestrata (Richards, 1973)  .................................................................  23 

3.7.2.  Pleuroseta dorrigonis (Richards, 1973)  .................................................................................  24  

3.8. Morphology of the hypandrium ....................................................................................................  25 

3.9. Relationships between the Australian, New Zealand, and Southeast Asian Howickia  ................  26  



v 

 

v 
 

3.10. Key to species of Howickia  ..........................................................................................................  27  

3.11. Species descriptions  .....................................................................................................................  33  

3.11.1. Howickia acicula sp. n.  ......................................................................................................  33 

3.11.2. Howickia biantenna sp. n.  ..................................................................................................  36 

3.11.3. Howickia brevior (Richards, 1973)  ....................................................................................  38 

3.11.4. Howickia capitalis (Richards, 1973)  ..................................................................................  39 

3.11.5. Howickia erythrocephala sp. n.  .........................................................................................  42 

3.11.6. Howickia flaviterga (Richards, 1973) comb. n.  .................................................................  43 

3.11.7. Howickia fuscalis (Richards, 1973)  ...................................................................................  47 

3.11.8. Howickia grandisterna sp. n.  .............................................................................................  49 

3.11.9. Howickia hardyina (Richards, 1973)  .................................................................................  51 

3.11.10. Howickia kurandensis (Richards, 1973) comb. n.  .............................................................  54 

3.11.11. Howickia myrmecophila (Knab & Malloch, 1912)  ............................................................  57 

3.11.12. Howickia nitidipleura (Richards, 1973)  .............................................................................  60 

3.11.13. Howickia percostata (Richards, 1973)  ...............................................................................  63 

3.11.14. Howickia pertusa sp. n.  ......................................................................................................  65 

3.11.15. Howickia pseudovittata sp. n.  ............................................................................................  67 

3.11.16. Howickia subsinuata (Richards, 1973)  ..............................................................................  70 

3.11.17. Howickia symmetrica (Richards, 1973)  .............................................................................  74 

3.11.18. Howickia trivittata (Richards, 1973)  ..................................................................................  75 

3.11.19. Howickia vernalis (Richards, 1973)  ...................................................................................  78 

3.11.20. Howickia wamini sp. n.  ......................................................................................................  80 

3.11.21. Howickia wilsoni (Richards, 1973)  ....................................................................................  82 

3.11.22. Howickia xanthocephala sp. n.  ..........................................................................................  84 

3.11.23. Howickia cruspica sp. n.  ....................................................................................................  86 

3.11.24. Howickia pinnula sp. n.  ......................................................................................................  88 

3.11.25. Howickia sabina (Richards, 1973) comb. n.  ......................................................................  90 

3.11.26. Howickia auricoma sp. n. ...................................................................................................  92 

3.11.27. Howickia australis (Papp, 1979) comb. n.  .........................................................................  93 

3.11.28. Howickia cynthia (Richards, 1973) comb. n.  .....................................................................  95 

3.11.29. Howickia dealata (Richards, 1973) comb. n.  .....................................................................  97 

3.11.30. Howickia dodo (Richards, 1973)  ........................................................................................  99 

3.11.31. Howickia flagella sp. n.  ..................................................................................................... 101 

3.11.32. Howickia flavipes (Papp, 2021) comb. n. .........................................................................  102 



vi 

 

vi 
 

3.11.33. Howickia flavithorax (Papp, 2021) comb. n.  ...................................................................  104 

3.11.34. Howickia glabra sp. n.  .....................................................................................................  106 

3.11.35. Howickia holti sp. n. .........................................................................................................  108 

3.11.36. Howickia howensis sp. n.  .................................................................................................  109 

3.11.37. Howickia irwini sp. n.  ....................................................................................................... 111 

3.11.38. Howickia loligo sp. n. .......................................................................................................  112 

3.11.39. Howickia notechis sp. n. ...................................................................................................  114 

3.11.40. Howickia regalis (Richards, 1973) comb. n.  ....................................................................  116 

3.11.41. Howickia robustaseta sp. n.  .............................................................................................  120 

3.11.42. Howickia truemani sp. n.  .................................................................................................  122 

3.11.43. Howickia truncata (Papp, 2021) comb. n.  .......................................................................  125 

3.11.44. Howickia velutina sp. n.  .................................................................................................... 126 

3.12. TABLES AND FIGURES  .........................................................................................................  128 

4. CHAPTER 4: CONCLUSIONS  .......................................................................................................  208 

4.1. Concluding remarks  ................................................................................................................... 208 

4.2. APPENDIX  ............................................................................................................................... 209 

REFERENCES  .......................................................................................................................................  212 

  



vii 

 

vii 
 

LIST OF TABLES 

Table 3.1. Character state matrix for Australian species of Howickia. The plesiomorphic state is indicated 

by (0) and apomorphic state(s) by (1–2); multistate characters are treated as unordered. The list of 

characters can be found in Chapter 3.3 (pp. 17).  ..................................................................................... 128 

Table 3.2. Hypandrial character state matrix for selected genera of Limosininae. Genera found in 

Australia are in bold; taxa examined firsthand via dissections are indicated with an asterisk. Taxa not 

examined firsthand are based on published descriptions. The five characters and their states are as 

follows: 1. Anteromedial hypandrial apodeme: (0) elongate; (1) short, reduced; 2. Ventral hypandrial 

lobe: (0) absent; (1) present; 3. Posterodorsal hypandrial apodeme: (0) absent; (1) present; 4. Lateral 

hypandrial arms and anteroventral corners of epandrium: (0) articulated but not fused; (1) fused; 5. 

Lateral hypandrial arms and anteromedial hypandrial apodeme: (0) fused; (1) articulated but not fused. 

 .................................................................................................................................................................. 129 

 

  



viii 

 

viii 
 

LIST OF FIGURES 

Fig. 2.1–2.2. Measurements of the head, illustrated on female H. fuscalis. 2.1, anterior; 2.1, lateral. 

Abbreviations: EH – eye height, FH – frontal height, FW – frontal width, GH – genal height. Scale bars 

indicate 0.5 mm.  ..........................................................................................................................................  9 

Fig. 3.1. Phylogeny of Australian species of Howickia based on the morphological character states in 

Table 3.1. The cladogram was rooted by Paralimosina + Eximilimosina as the outgroup. Solid circles 

indicate unique and unreversed synapomorphies, empty circles indicate homoplasies, and crossed circles 

indicate reversals. Numbers above indicate the character number, numbers below the circles indicate 

multistate characters (unordered). Species names highlighted in blue indicate apterous species and names 

highlighted in green indicate brachypterous species. Tree branches highlighted in red indicate tentative 

species placements due to weak morphological support. . .......................................................................  130 

Fig. 3.2. Mid tibial chaetotaxy of macropterous Australian species of Howickia. A, H. acicula sp. n., a) 

dorsal, male, b) lateral male, c) lateral, female; B, H. biantenna sp. n., a) dorsal, male, b) lateral male, c) 

lateral, female; C, H. brevior, a) dorsal, male, b) lateral male, c) lateral, female; D, H. capitalis, a) dorsal, 

male, b) lateral male, c) lateral, female; E, H. erythrocephala sp. n., a) dorsal, female, b) lateral female; F, 

H. flaviterga, a) dorsal, male, b) lateral male, c) lateral, female; G, H. fuscalis, a) dorsal, male, b) lateral 

male, c) lateral, female; H, H. grandisterna sp. n., a) dorsal, male, b) lateral male, c) lateral, female; I, H. 

hardyina, a) dorsal, male, b) lateral male, c) lateral, female; J, H. kurandensis, a) dorsal, male, b) lateral 

male, c) lateral, female; K, H. myrmecophila, a) dorsal, male, b) lateral male, c) lateral, female; L, H. 

nitidipleura, a) dorsal, male, b) lateral male, c) lateral, female; M, H. percostata, a) dorsal, male, b) lateral 

male, c) lateral, female; N, H. pertusa sp. n., a) dorsal, male, b) lateral male, c) lateral, female; O, H. 

pseudovittata sp. n., a) dorsal, male, b) lateral male, c) lateral, female; P, H. subsinuata, a) dorsal, male, 

b) lateral male, c) lateral, female; Q, H. symmetrica, a) dorsal, male, b) lateral male; R, H. trivittata, a) 

dorsal, male, b) lateral male, c) lateral, female; S, H. vernalis, a) dorsal, male, b) lateral male, c) lateral, 

female; T, H. wamini sp. n., a) dorsal, male, b) lateral male, c) lateral, female; U, H. vernalis, a) dorsal, 

male, b) lateral male, c) lateral, female; V, H. xanthocephala sp. n., a) dorsal, male, b) lateral male, c) 

lateral, female. Scale bars indicate 0.25 mm.  ..........................................................................................  132 

Fig 3.3. Diversity of hypandrial structures across the Limosininae. A, Albistyla spatulisterna, lateral; B, 

Albistyla spatulisterna, ventral; C, Coproica hirtula, lateral; D, Coproica hirtula, ventral; E, 

Eximilimosina sp., lateral; F, Eximilimosina sp., ventral; G, Howickia flaviterga, lateral; H, Howickia 

flaviterga, ventral. Abbreviations: aa – anteromedial apodeme, pda – posterodorsal apodeme, pla – 

posterolateral arms, vl – ventral lobe.  .....................................................................................................  133 



ix 

 

ix 
 

Fig 3.4. Diversity of hypandrial structures across the Limosininae. A, Leptocera erythrocera, lateral; B, 

Leptocera erythrocera, ventral; C, Pachytarsella pachypus, lateral; D, Pachytarsella pachypus, ventral; 

E, Parapterogramma sp., lateral; F, Parapterogramma sp., ventral; G, Sclerocoelus sordipes, lateral; H, 

Sclerocoelus sordipes, ventral.  ...............................................................................................................  134 

Fig. 3.5. Howickia acicula sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–

8,ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Abbreviations: bas – 

basiphallus, cer – cercus, dist – distiphallus, epa – epandrium, hyp – hypandrium, phal – phallapodeme, 

post – postgonite, S – sternite, sur – surstylus. Scale bars indicate 0.5 mm.  ..........................................  135 

Fig. 3.6. Howickia acicula sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, ventral; 

D, spermathecae. Abbreviations: Epi – epiproct, Hypo – hypoproct, S – sternite, T – tergite. Scale bar 

indicates 0.5 mm.  ....................................................................................................................................  136 

Fig. 3.7. Howickia biantenna sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; F, left surstylus, posterior; G, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm.  ........................................................................................................  137 

Fig. 3.8. Howickia biantenna sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  ...........................................................................  138 

Fig. 3.9. Howickia brevior Richards, 1973. A, female habitus, lateral; B, female head, anterolateral. Scale 

bars indicate 0.5 mm. ...............................................................................................................................  139 

Fig. 3.10. Howickia brevior Richards, 1973. A, left wing; B, spermathecae; C, hypoproct, ventral; D, 

cerci, dorsal. Scale bar indicates 0.5 mm.  ...............................................................................................  140 

Fig. 3.11. Howickia capitalis Richards, 1973. A, female habitus, lateral; B, female head, anterolateral. 

Scale bars indicate 0.5 mm.  ....................................................................................................................  141 

Fig. 3.12. Howickia capitalis Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm...........................................................  142 

Fig. 3.13. Howickia erythrocephala sp. n. A, male habitus, lateral; B, male head, anterolateral; C, left 

wing; D, male S5–8, ventral; E, male terminalia, lateral; F, aedeagus and associated structures, lateral. 

Scale bars indicate 0.5 mm. .....................................................................................................................  143 



x 

 

x 
 

Fig. 3.14. Howickia flaviterga Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  144 

Fig. 3.15. Howickia flaviterga Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. .........................................................  145 

Fig. 3.16. Howickia fuscalis Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  146 

Fig. 3.17. Howickia fuscalis Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm...........................................................  147 

Fig. 3.18. Howickia grandisterna sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–

8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 

0.5 mm.  ...................................................................................................................................................  148 

Fig. 3.19. Howickia grandisterna sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  ...........................................................................  149 

Fig. 3.20. Howickia hardyina Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; 13.3, 

male S5–8, ventral; 13.4, male terminalia, lateral; 13.5, aedeagus and associated structures, lateral. Scale 

bars indicate 0.5 mm.  ..............................................................................................................................  150 

Fig. 3.21. Howickia hardyina Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm...........................................................  151 

Fig. 3.22. Howickia kurandensis Richards, 1973 comb. n. A, male habitus, lateral; B, male head, 

anterolateral; C, male S5–8, ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus 

and associated structures, lateral. Scale bars indicate 0.5 mm.  ...............................................................  152 

Fig. 3.23. Howickia kurandensis Richards, 1973 comb. n. A, left wing; B, female terminalia, dorsal; C, 

female terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm.  .............................................  153 

Fig. 3.24. Howickia myrmecophila Knab & Malloch, 1912. A, male habitus, lateral; B, male head, 

anterolateral; C, male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, 

lateral; F, apex of distiphallus, anterior. Scale bars indicate 0.5 mm.......................................................  154 



xi 

 

xi 
 

Fig. 3.25. Howickia myrmecophila Knab & Malloch, 1912. A, left wing; B, female terminalia, dorsal; C, 

female terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm.  .............................................  155 

Fig. 3.26. Howickia nitidipleura Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  156 

Fig. 3.27. Howickia nitidipleura Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm...........................................................  157 

Fig. 3.28. Howickia percostata Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  158 

Fig. 3.29 Howickia percostata Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm...........................................................  159 

Fig. 3.30. Howickia pertusa sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  160 

Fig. 3.31. Howickia pertusa sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  ...........................................................................  161 

Fig. 3.32. Howickia pseudovittata sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–

8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 

0.5 mm.  ...................................................................................................................................................  162 

Fig. 3.33. Howickia pseudovittata sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  ...........................................................................  163 

Fig. 3.34. Howickia subsinuata Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  164 

Fig. 3.35. Howickia subsinuata Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm...........................................................  165 



xii 

 

xii 
 

Fig. 3.36. Howickia symmetrica Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

left wing. Body and wing scale bars indicate 0.5 mm, head scale bar indicates 0.2 mm. Photo credit: J. 

Lumbers.  .................................................................................................................................................  166 

Fig. 3.37. Howickia trivittata Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  167 

Fig. 3.38. Howickia trivittata Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. .........................................................  168 

Fig. 3.39. Howickia vernalis Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  169 

Fig. 3.40. Howickia vernalis Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. .........................................................  170 

Fig. 3.41. Howickia wamini sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  171 

Fig. 3.42. Howickia wamini sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, ventral; 

D, spermathecae. Scale bar indicates 0.5 mm.  ........................................................................................  172 

Fig. 3.43. Howickia wilsoni Richards, 1973. A, male habitus, lateral; B, male head, anterolateral, C, left 

wing. Scale bars indicate 0.5 mm. Photo credit: R. Cox.  ........................................................................  173 

Fig. 3.44. Howickia xanthocephala sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  174 

Fig. 3.45. Howickia xanthocephala sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  ...........................................................................  175 

Fig. 3.46. Howickia cruspica sp. n. A, female habitus, lateral; B, female head, anterolateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  176 



xiii 

 

xiii 
 

Fig. 3.47. Howickia cruspica sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral. Scale bar indicates 0.5 mm.  .......................................................................................................  177 

Fig. 3.48. Howickia pinnula sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  178 

Fig. 3.49. Howickia pinnula sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  ...........................................................................  179 

Fig. 3.50. Howickia sabina Richards, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; 

C, right wing; D, male S5–8, ventral; E, male terminalia, lateral; F, aedeagus and associated structures, 

lateral. Body and head scale bars indicate 0.5 mm, wing scale bar indicates 0.2 mm.  ...........................  180 

Fig. 3.51. Howickia auricoma sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm.  ........................................................................................................  181 

 Fig. 3.52. Howickia auricoma sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  ..........................................................................................................................................  182 

Fig. 3.53. Howickia australis Papp, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, left cercus, posterior; G, 

aedeagus and associated structures, lateral. Scale bars indicate 0.5 mm.  ...............................................  183 

 Fig. 3.54. Howickia australis Papp, 1973 comb. n. A, female terminalia, dorsal; B, female terminalia, 

ventral; C, spermathecae.  ........................................................................................................................  184 

Fig. 3.55. Howickia cynthia Richards, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; 

C, male S5–8, ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated 

structures, lateral. Body scale bar indicates 0.25 mm, head bar indicates 0.1 mm. Photo credit: G. 

Thompson.  ..............................................................................................................................................  185 

Fig. 3.56. Howickia dealata Richards, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; 

C, female terminalia, dorsal; D, female terminalia, ventral; E, spermathecae. Body scale bar indicates 0.25 

mm, head bar indicates 0.1 mm. Photo credit: G. Thompson.  ................................................................  186 



xiv 

 

xiv 
 

Fig. 3.57. Howickia dodo Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Body scale bar 

indicates 0.25 mm, head bar indicates 0.1 mm. Photo credit: G. Thompson. . ......................................... 187 

Fig. 3.58. Howickia flagella sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm.  ........................................................................................................  188 

 Fig. 3.59. Howickia flagella sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  ..........................................................................................................................................  189 

Fig. 3.60. Howickia flavithorax Papp, 2021. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  190 

 Fig. 3.61. Howickia flavithorax Papp, 2021. A, female terminalia, dorsal; B, female terminalia, ventral; 

C, spermathecae.  .....................................................................................................................................  191 

Fig. 3.62. Howickia glabra sp. n. A, female habitus, lateral; B, female head, anterolateral. Scale bar 

indicates 0.5 mm. .....................................................................................................................................  192 

Fig. 3.63. Howickia holti sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm.  ........................................................................................................  193 

 Fig. 3.64. Howickia holti sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  ..........................................................................................................................................  194 

Fig. 3.65. Howickia howensis sp. n. A, female habitus, lateral; B, female head, anterolateral. Scale bars 

indicate 0.5 mm.  ......................................................................................................................................  195 

Fig. 3.66. Howickia irwini sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  196 

 Fig. 3.67. Howickia irwini sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  ..........................................................................................................................................  197 



xv 

 

xv 
 

Fig. 3.68. Howickia loligo sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Abbreviations: cer – 

cercus, cer l – cercal lobe, sur – surstylus. Scale bars indicate 0.5 mm.  .................................................  198 

Fig. 3.69. Howickia notechis sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  199 

 Fig. 3.70. Howickia notechis sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  ..........................................................................................................................................  200 

Fig. 3.71. Howickia regalis Richards, 1973 comb. n. A, light morph male habitus, lateral; B, light morph 

male head, anterolateral; C, dark morph male habitus, lateral; D, dark morph male head, anterolateral; E, 

darkest morph male habitus, lateral; F, darkest morph male head, anterolateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  201 

Fig. 3.72. Howickia regalis Richards, 1973 comb. n. A, male S5–8, ventral; B, male terminalia, lateral; C, 

aedeagus and associated structures, lateral; D, female terminalia, dorsal; E, female terminalia, ventral; F, 

spermathecae.  ..........................................................................................................................................  202 

Fig. 3.73. Howickia robustaseta sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  203 

 Fig. 3.74. Howickia robustaseta sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  ..........................................................................................................................................  204 

Fig. 3.75. Howickia truemani sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  .........................................................................................................................................................  205 

 Fig. 3.76. Howickia truemani sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  ..........................................................................................................................................  206 

Fig. 3.77. Howickia velutina sp. n. A, female habitus, lateral; B, female head, anterolateral. Scale bars 

indicate 0.5 mm.  ....................................................................................................................................... 207 



xvi 

 

xvi 
 

Fig 4.2.1. The four equally parsimonious trees of Australian Howickia resulting from the analysis of the 

morphological character states in Table 3.1, including homoplastic characters associated with wing loss. 

Species names highlighted in blue indicate apterous species and names highlighted in green indicate 

brachypterous species. Arrows indicate instances of wing loss.  .............................................................. 209 

Fig 4.2.2. Character mapping of wing development in Figure 3.1 showing the most parsimonious 

interpretation of wing loss and gain in Howickia (four instances of wing loss and one reversal) allowing 

for the reappearance of wings in wingless lineages. Blue circles indicate instances of wing loss and red 

squares indicate instances of wing gain. Species names highlighted in blue indicate apterous species and 

names highlighted in green indicate brachypterous species.  ................................................................... 210 

Fig 4.2.3. Character mapping of wing development in Figure 3.1 showing a less parsimonious 

interpretation of wing loss in Howickia (seven instances of wing loss and no reversals) without allowing 

for the reappearance of wings in wingless lineages. Blue circles indicate instances of wing loss. Species 

names highlighted in blue indicate apterous species and names highlighted in green indicate 

brachypterous species.  ............................................................................................................................. 211 

 



 

 

1 
 

1 CHAPTER 1: INTRODUCTION 

1.1 Introduction 

Sphaeroceridae are small (1–3 mm), typically black or brown flies that can be found just about 

anywhere in the world, except for Antarctica. They are among the most common, yet least noticed, flies, 

having been described as “the most inconspicuously successful of all flies” (Oldroyd, 1964). 

Sphaeroceridae can be easily recognized by the short, thickened basitarsus on the hind leg. Sphaerocerids 

are divided into six subfamilies, the largest one being Limosininae, which contains about 150 genera and 

over 1650 described species and many more undescribed species (Marshall et al., 2011). Thirty-one 

genera and 116 described species of sphaerocerids, including the species newly described in this thesis, 

are found in Australia, where the most species-rich and commonly collected genus is Howickia Richards, 

1951. We also recognize several undescribed species in other limosinine genera not considered in this 

thesis (noted in Chapter 3.1). 

While Howickia is also known in India, Pakistan, and Thailand (Papp, 1995), the greatest 

diversity of species is found in Australia, with 23 described species (several of which were previously 

placed in other genera including Acuminiseta Duda, 1925, Popondetta Richards, 1973, Otwayia Richards, 

1973, Monteithiana Richards, 1973, Bentrovata Richards, 1973, Apterobiroina Papp, 1979 and 

Australimosina Papp, 2008) and 21 additional new species described here. Almost half of the Australian 

species of Howickia are brachypterous or apterous, constituting about 10% of the estimated 225 described 

wingless species of sphaerocerids worldwide (Ashbee, 2019). Four of the species of Howickia with 

reduced wings were described by Richards (1973) in separate genera with only one or two species: 

Otwayia, Monteithiana, and Bentrovata. These genera were erected based on what are now considered to 

be autapomorphic characters without consideration of their relationships to Howickia species; as shown 

below, they belong within Howickia and are treated as newly recognized synonyms of Howickia. Papp 

(2021) described several species in Apterobiroina and Bentrovata, though all five species belong to 

Howickia, and two of them, B. minor Papp, 2021, and B. nigrithorax Papp, 2021, are treated here as 

synonyms of H. regalis Richards, 1973. 

1.2 History of Howickia  

In 1901, Hutton described a wingless New Zealand sphaerocerid as Apterina trilineata, noting the 

placement in Apterina (=Crumomyia) Macquart, 1835 as provisional at the time as the definition of the 

genus was ambiguous. Richards later moved this species into a new genus Howickia. In 1912, Knab & 

Malloch described Limosina myrmecophila from a single female specimen collected in apparent 

association with ants. Duda (1925) described the monobasic subgenus Leptocera (Biroella) based on L. 
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myrmecophila. However, as this subgeneric name was already in use for a genus of grasshopper, Richards 

renamed the subgenus Leptocera (Biroina) in 1973 and described 14 new species from Australia and New 

Zealand, of which two were wingless. In this same paper, Richards described 3 genera based on apterous 

or brachypterous species: Bentrovata, Monteithiana, and Otwayia. Papp (1979) described another 

wingless species as the monotypic Apterobiroina. Marshall raised Biroina to the level of genus in 1989. 

Papp (2008) moved Acuminiseta flaviterga Richards, 1973 to a new monotypic genus, Australimosina. 

Papp described two new species of Apterobiroina and three new species of Bentrovata in 2021, without 

referencing Marshall et al. (2014), in which these wingless genera are treated as probable synonyms of 

Howickia. In their revision of the New Zealand species of Howickia, Marshall et al. (2014) suggested the 

Australian genus Biroina was a junior subjective synonym of Howickia. They also suggested that it was 

likely that all wingless sphaerocerid species described from Australia belonged to the genus, including the 

wingless and short-winged genera described by Richards (1973) and Papp (1979).  

When discussing the relationships between wingless species and winged genera, Richards (1973) 

used the presence of halters as “an indicator of those species which show obvious affinities to some fully 

winged relative”. However, as the halters of Bentrovata, Monteithiana, and Otwayia are highly reduced or 

absent, Richards claimed that he was unable to “[associate them] with any winged ancestral form” 

(Richards, 1973). Richards therefore treated these groups as new genera distinct from all other genera in 

his 1965 key to flightless sphaerocerids, further justifying them as follows: 

• Otwayia is a monotypic genus based on the brachypterous species O. sabina Richards, 1973. 

According to Richards, this species differed from any genus with distinct wings or reduced wings 

(specifically the Archiborborine genera Antrops Enderlein, 1909, Penola Richards, 1941, and 

Frutillaria Richards, 1961) in his 1965 key by having “a single row of adfrontal (interfrontal) 

bristles”, broader wings, “a more transverse scutellum”, one pair of dorsocentrals, and no ocelli. 

The only wingless Limosinine genus to which he compared Otwayia was the African genus 

Ocellipsis, from which it differed in having superior orbitals (orbital setae plus inner occipital 

setae), a large external (outer) vertical bristle, “stronger” mid tibial chaetotaxy, and four long 

scutellar bristles. 

• Monteithiana includes two apterous species (M. cynthia Richards, 1973 and M. dealata Richards, 

1973), that run to couplet 23 in Richards’ (1965) key. Richards stated that “the mid tibia has two 

pairs of dorsal bristles although it is not Aubertinia” Richards, 1951 (=Phthitia Enderlein, 1938), 

without specifying how it otherwise differs from Aubertinia. Richards further stated that 

Monteithiana “[would] not run any further” in the key, as the species have four long scutellar 
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bristles and “the abdomen [is] much less than twice as wide as thorax”, separating it from 

Lobeliomyia Richards, 1951 and Aptilotus Mik, 1898. 

• Bentrovata, a monotypic apterous genus containing B. regalis Richards, 1973, is described by 

Richards (1973) as running to Aubertinia in Richards’ (1965) key but justified as a new genus 

because it differs from Aubertinia (now a junior synonym of Phthitia) in having “a linear 

prosternum, a central pair of enlarged adfrontals (interfrontals) with the tips crossing, and a small 

abdomen”. 

Richards focused on autapomorphies (characters unique to a given taxon but no other related 

taxa) to justify these three monotypic or almost monotypic genera rather than using synapomorphies to 

determine relationships between pre-existing taxa and his newly described species. Autapomorphies 

provide no information regarding the relationships between taxa. Cladistics utilizes the presence of 

synapomorphies (shared, derived characters) to hypothesize relationships about taxa and place them into 

monophyletic groups. External body characters, such as wing venation and body chaetotaxy, are often 

used in dipteran cladistics as synapomorphies to define genera. However, characters may be homoplastic 

(i.e. having convergent origins), with some characters convergently evolving after another trait has 

evolved in response to their environment. For example, compaction of the thorax and loss of body setae 

are often associated with a terricolous lifestyle after the loss of wings and are found in several different 

sphaerocerid genera.  

A reduction in overall body chaetotaxy is an adaptation to living in leaf litter, as setae can easily 

become damaged or limit mobility in small spaces, whereas strengthening of essential sensory setae can 

help protect from abrasive damage while maintaining their roles in mechanoreception. Compaction and 

robustification of the thorax is often seen when the enlarged flight musculature is no longer needed, and a 

strong body cuticle is advantageous to avoid damage; this may also facilitate stronger musculature to the 

legs in order to help traverse their environment more easily. These external characters are subject to 

selective pressures from their microhabitats, and in taxa such as the Australian species previously in 

Otwayia, Monteithiana, and Bentrovata, the Neotropical genera Aptilotella Duda, 1924 and some 

apterous species of Pterogramma Spuler, 1924, and the Afrotropical genera Paraptilotus Richards, 1938, 

Ocellipsis Richards, 1938, and Scutelliseta Richards, 1960, have evolved independently. These characters 

may be useful for diagnosing taxa, but should be used with caution as defining characters since they often 

have independent origins and may not reflect close relationships. 

Conversely, the genitalia are often highly distinctive, with unique, sometimes highly complex 

characters that are often used by taxonomists for species- or genus-level identification. In general, the 

form of the genitalia does not influence an insect’s ability to survive in their microhabitat and genitalic 

characters are therefore not under the same convergent selective pressures as other external characters; 
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instead, the genitalia are strongly influenced by sexual selection, which generally results in divergence of 

sexual characters between closely-related species, rather than convergence (Eberhard, 2010). Therefore, 

any similarities in the genitalia of different taxa are likely to reflect homology (similarities via common 

ancestry) rather than homoplasy (similarities via convergent evolution). For example, all species of 

Howickia possess a tripartite hypandrium that provides strong evidence for the monophyly of this group 

because it is a synapomorphy shared among all species of Howickia and not found in other genera. 

The University of Guelph Insect Collection houses a massive collection of Australian 

sphaerocerid flies, with over 12,000 specimens from across the country; over one third of these are 

specimens of Howickia. Most of this material has been collected by Dr. Stephen Marshall as part of a 

long-term study of the Australian Sphaeroceridae but the material available for the current study also 

includes specimens from trap samples taken by coleopterists and some specimens borrowed from other 

museums. In 2008, Chinese graduate student Hui Dong visited the University of Guelph and assisted in 

the identification and curation of the unsorted Australian Sphaeroceridae. Dong helped to sort many of the 

Howickia specimens, including both previously described and new species, and prepared some 

illustrations of the genitalia. In 2019, Hailey Ashbee completed a M.Sc. thesis at the University of Guelph 

(http://hdl.handle.net/10214/16715) on the evolution of winglessness in Australian sphaerocerids based 

on studying the Howickia collection at the University of Guelph (Advisor: Dr. S.A. Marshall). Partially 

through the work of Dong and Ashbee, several new species of macropterous, brachypterous, and apterous 

Howickia were recognized. During the summer of 2019, Dr. Marshall told me about this unique group of 

flies and their history of study at Guelph. When I took on the project, I initially sorted the remaining 

miscellaneous boxes of Australian sphaerocerids and found several described and undescribed species of 

Howickia still in this material; sorting the miscellaneous material also allowed me to create a key to the 

Australian genera of Sphaeroceridae. 

1.3 Described species of Howickia 

Richards (1973) described 18 Australian species here treated as Howickia: H. brevior (Richards, 

1973), H. capitalis (Richards, 1973), H. cynthia (Richards, 1973), H. dealata (Richards, 1973), H. dodo 

(Richards, 1973), H. fuscalis (Richards, 1973), H. hardyina (Richards, 1973), H. kurandensis (Richards, 

1973), H. myrmecophila (Knab & Malloch, 1912), H. nitidipleura (Richards, 1973), H. percostata 

(Richards, 1973), H. regalis (Richards, 1973), H. sabina (Richards, 1973), H. subsinuata (Richards, 

1973), H. symmetrica (Richards, 1973), H. trivittata (Richards, 1973), H. vernalis (Richards, 1973) and 

H. wilsoni (Richards, 1973). Papp (1979) described 1 further species here treated as Howickia: 

Apterobiroina australis Papp, 1979. Papp (2021) described 3 further species here treated as Howickia:
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*described before the synonymy of Bentrovata with Howickia 
 

 Apterobiroina flavipes Papp, 2021, Apterobiroina truncata Papp, 2021 and Bentrovata flavithorax Papp, 

2021. 

1.4 Natural history of Howickia 

As with many sphaerocerid genera, little is known regarding the natural history of Howickia. 

However, what we do know is largely summarized on the label data of the 6000 specimens available in 

the University of Guelph Insect Collection, of which over 1000 were collected within the past 20 years for 

this project by Dr. Marshall. Sphaerocerids breed in decaying organic matter with high microbial loads 

such as dung, carrion, and dead vegetation (Marshall & Richards, 1987; Marshall & Buck, 2010). The 

majority of available Howickia specimens were collected utilizing traps baited with dung, carrion, fungus, 

or fish, though many specimens have been found in decomposing vegetation. Howickia specimens have 

been collected from sea level to over 1500 metres, though most records are from less than 1000 metres. 

Howickia have been found in a diverse array of habitats, though most species from Australia have been 

collected from leaf litter in a variety of moist forest habitats, notably the Gondwanan rainforests of New 

South Wales, Queensland, and Tasmania. Several species have been collected along dry creek beds and 

lake shores.  

1.5 Distribution of Howickia 

The genus Howickia is known from Southeast Asia (India, Nepal, Pakistan, and Thailand) and 

Australasia (Australia and New Zealand), with the highest diversity found in Australia and New Zealand 

(44 and 18 species, respectively). Three species of Howickia are known from Southeast Asia: H. 

burckhardti Papp, 1995 from Thailand, H. orientalis Papp, 1995 from India, Nepal, and Pakistan, and H. 

topali Papp, 1995 from India. Eighteen species are known from New Zealand: H. bicolor Marshall et al., 

2014, H. cordata Marshall et al., 2014, H. exasperata Marshall et al., 2014, H. harrisoni Marshall et al., 

2014, H. lepidostylus Marshall et al., 2014, H. mercurialis Marshall et al., 2014, H. myersi Richards, 

1973, H. nigrilegula Marshall et al., 2014, H. nigriventer Marshall et al., 2014, H. nudistylus Marshall et 

al., 2014, H. oliveri Marshall et al., 2014, H. omamari Marshall et al., 2014, H. palmai Marshall et al., 

2014, H. regalis* Marshall et al., 2014, H. tangata Marshall et al., 2014, H. trilineata Hutton, 1901, H. 

wahaika Marshall et al., 2014, and H. zonula Marshall et al., 2014. New Zealand species from the H. 

trilineata species group are known only from the North Island (H. regalis* is known from the Three 

Kings Island just north of the North Island), while species from the H. myersi group are known from both 

the North and South Islands. 

New South Wales has the greatest number of Howickia species, with 25 species, of which 11 are 

endemic, and Tasmania has 16 species in total, nine of which are endemic. Queensland has 12 species of
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 Howickia, two of which are endemic, and Victoria has seven species, of which four are endemic. Five 

species of Howickia are known from the Australian Capital Territory, though none are endemic to the 

territory. Three Howickia species, including two new species, are known from Western Australia. No 

species of Howickia are known from South Australia or the Northern Territory, though this may reflect 

limited collecting efforts in these areas. Wingless species show a high degree of endemism, with all but 

one species being restricted to a small area within a single Australian state or territory (H. flagella is 

known from both Queensland and Tasmania); half of the Tasmanian species are apterous or 

brachypterous. Howickia regalis has the largest known range of any wingless Howickia, having been 

collected over a ~300 km area along the southwestern edge of Western Australia. 

 

2 CHAPTER 2: MATERIALS & METHODS 

2.1 Adult terminology 

Morphological terminology follows Cumming and Wood (2017) and Yau & Marshall (2018), 

though terms referring to macrotrichia follow Marshall et al. (2014): bristles (large, named macrotrichia), 

setae (small to large, unnamed but distinct macrotrichia) and setulae (very small macrotrichia). 

Microtomentum refers to delineated, dense patches of minute, unsocketed microtrichia which often form 

patterns. Abbreviations include S: sternite(s); T: tergite(s). Label data are given in a standardized format 

rather than as presented on actual labels, except when given in quotation marks (“”). 

2.2 Specimen preparation 

Male and female terminalia were prepared by soaking entire abdomens in 10% potassium 

hydroxide at room temperature for five minutes prior to heating the potassium hydroxide (KOH) to 

boiling point for 15–30 minutes until abdominal tissue was clear. Cleared abdomens were subsequently 

neutralized in glacial acetic acid for at least 35 minutes at room temperature, then rinsed with deionized 

water and placed in glycerin for examination. All dissected parts of the specimens were stored in glycerin 

in genitalia vials pinned below the specimens.  

An alternative method for specimen clearing includes the use of heated lactic acid for various 

amounts of time (minutes to hours, depending on temperature), and then rinsing in distilled water before 

storing in glycerin. This method is sometimes favoured over the use of KOH due to the dangers of over-

clearing the genitalia during heating and over the course of storage, though specimens cleared using lactic 

acid may become brittle and darker sclerites may remain difficult to see through. The KOH method was 

used over the lactic acid method because, at the time I did most of the dissections for this project, I was 
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unfamiliar with the lactic acid approach and was more comfortable using the KOH method. An additional 

clearing method explored by Yau & Marshall (2015) utilized enzymatic cleaning agents (i.e. contact lens 

cleaner) to digest the soft tissues. While this method may be slower than the other two mentioned above 

(12–16 hours at room temperature), the digestion of material stops when there is no soft tissue remaining, 

meaning that the sclerotized structures are preserved well after the clearing, with no risk of over-clearing. 

Additionally, enzymatic cleaners maintain the elasticity and rigidity of the structures, and do not leave 

them brittle, as can happen with lactic acid, or softened and deformed as can happen when using KOH.  

2.3 Photography & illustrations 

Habitus and head photographs were taken using a Canon 70D camera mounted on a StackShot 

system (Cognisys Inc. Michigan USA) and stacked in HeliconFocus (Helicon Soft Ltd., Kharkiv 

Ukraine). Wing photographs were taken using a Nikon D70 camera mounted on a Nikon Labophot-2 

compound microscope. Genitalia illustrations were made free-hand while viewing specimens through a 

Nikon Labophot compound microscope. Images were compiled and cleaned using Adobe Photoshop 

Elements 9 (Adobe, San Jose, California USA). 

2.4 Measurements & ratios 

Measurements were taken from the largest and smallest specimens available of each species from 

a variety of locations when possible. Measurements are approximate because dried specimens are subject 

to varying degrees of shrinkage and distortion. Body length measurements were taken from the tip of the 

head (lunule) to the tip of the abdomen. Measurements include: 

Body length: distance from the tip of the lunule to the posterior edge of the fifth tergite. 

Frontal height: distance from the dorsal edge of the lunule to the anterior margin of the ocellar 

triangle (Fig. 2.1). 

Frontal width: distance between the eyes at mid frontal height (Fig. 2.1). 

Eye height: distance between the most dorsal and ventral points of the eye when viewed laterally 

(Fig. 2.2). 

Genal height – distance between the most ventral point of the eye and the ventral genal margin 

directly below this when viewed laterally (Fig. 2.2).  

2.5 Specimen deposition 

In addition to the 6,000 Howickia specimens in the U of G Insect Collection (mostly collected by 

S.A. Marshall in Tasmania, Queensland, New South Wales, and Western Australia, and in part deposited 
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in museums in each State according to the terms of State research permits (AMSA, QMBA, TMAG, and 

WAM)), approximately 1,600 Australian sphaerocerid specimens (including 270 Howickia) were 

borrowed from the Australian National Insect Collection, Canberra (ANIC), 9 specimens were borrowed 

from the Centre for Biodiversity Genomics (BIOUG), and 8 specimens were borrowed from the 

Queensland Museum, South Brisbane (QMBA); several further specimens were extracted from dung trap 

samples provided by Geoff Monteith of QMBA. Images of type specimens were provided by James 

Lumbers from the Australian National Insect Collection, Russel Cox from the Australian Museum, Geoff 

Thompson from the Queensland Museum, and Bernard Landry from the Muséum d’Histoire Naturelle, 

Geneva. 

2.6 Acronyms of depositories 

Specimens are deposited in the following institutions. 

AMNH  (American Museum of Natural History, New York City, New York, USA) 

AMSA  (Australian Museum, Sydney, New South Wales, Australia) 

ANIC  (Australian National Insect Collection, Canberra, Australian Capital Territory, Australia) 

BIOUG  (Centre for Biodiversity Genomics, University of Guelph, Guelph, Ontario, Canada) 

BMNH (Natural History Museum, London, United Kingdom) 

DEBU  (School of Environmental Sciences, University of Guelph, Guelph, Ontario, Canada) 

MHNG  (Muséum d’Histoire Naturelle, Genève, Switzerland) 

QMBA  (Queensland Museum, South Brisbane, Queensland, Australia) 

TMAG  (Tasmanian Museum and Art Gallery, Hobart, Tasmania, Australia) 

UQ  (University of Queensland, Brisbane, Queensland, Australia) 

WAM  (Western Australian Museum, Perth, Western Australia, Australia) 

2.7 Abbreviations of Australian States and Territories 

ACT Australian Capital Territory SA South Australia 

NSW New South Wales TAS Tasmania 

NT Northern Territory VIC Victoria 

QLD Queensland WA Western Australia 
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2.8 TABLES AND FIGURES 

 

Fig. 2.1–2.2. Measurements of the head, illustrated on female H. fuscalis. 2.1, anterior; 2.1, lateral. 

Abbreviations: EH – eye height, FH – frontal height, FW – frontal width, GH – genal height. Scale bars 

indicate 0.5 mm. 

 

3 CHAPTER 3: RESULTS AND DISCUSSION 

3.1 Key to the Australian genera of Sphaeroceridae 

This key includes all named sphaerocerid genera found in Australia, as well as two undescribed 

genera. It also lists the Australian species included in each genus by Roháček et al. (2001) and Marshall et 

al. (2011) and includes 11 genera not previously recorded from Australia. Taxa indicated by an asterisk 

are new records, not previously recorded from Australia. 

1. Wing fully developed, extending past apex of abdomen  ..............................................................  2. 

Wing reduced (extending at most to T4) or absent  .....................  Howickia Richards, 1951, in part 

20 spp., H. auricoma sp. n. (VIC), H. australis (Papp) (VIC), H. cruspica sp. n. (VIC), H. cynthia 

(Richards) (TAS), H. dealata (Richards) (TAS), H. dodo (Richards) (TAS), H. flagella sp. n. (QLD), 

H. flavipes Papp (NSW), H. flavithorax (Papp) (WA), H. glabra sp. n. (NSW – Lord Howe Island), 

H. holti sp. n. (NSW), H. howensis sp. n. (NSW – Lord Howe Island), H. irwini sp. n. (NSW), H. 

loligo sp. n. (TAS), H. notechis sp. n. (TAS), H. pinnula sp. n. (TAS), H. regalis (Richards) (WA), H. 

robustaseta sp. n. (NSW – Lord Howe Island), H. sabina (Richards) (VIC), H. truemani sp. n. 

(TAS), H. truncata (Papp) (NSW) & H. velutina sp. n. (QLD). 
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2. Wing cells bm and dm fused; costa extending at most halfway between R4+5 and M; anal cell 

(cua) open (LIMOSININAE)  .......................................................................................................  5. 

Wing cells bm and dm separated by crossvein; costa extending around wing tip, reaching M; anal 

cell (cua) closed  ............................................................................................................................  3. 

3. Scutellum with 4 marginal bristles, without tubercles. Wing vein M4 not reaching wing margin. 

Hind tibia with dorsal bristles. Arista pubescent (COPROMYZINAE)  ...... Norrbomia Papp, 1988 

3 spp., N. marginatis Adams (ACT, NSW, NT, QLD, TAS, WA), N. sordida* Zetterstedt (NSW) & 

N. tropica Duda (QLD) 

Scutellum with stout tubercles (not bristles) along outer margin. Wing vein M4 reaching wing 

margin. Hind tibia with short dorsal setulae. Arista bare (SPHAEROCERINAE) .......................  4. 

4. Scutellum with 6–10 tubercles along posterior margin. Mesonotal setae arising from small 

tubercles; acrostichal setae in 4 rows. Smaller species (2.2–2.4 mm)  .........  Ischiolepta Lioy, 1864 

1 sp., I. pusilla Fallén (QLD,SA) 

Scutellum with 2 posterolateral marginal tubercles. Mesonotal setae not arising from small 

tubercles; acrostichal setae in 2 rows. Larger species (3.5–4.2 mm)  ..  Sphaerocera Latreille, 1804 

1 sp., S. curvipes Latreille (ACT, NSW, TAS) 

5. Scutellum with 6 or more marginal bristles; usually with discal setae or setulae but disc bare in 

some species with a pair of small basal scutellar setae in addition to the 6 marginal bristles  ......  6. 

Scutellum with 4 marginal bristles, disc always without setae or setulae .....................................  9. 

6. Scutum with at least 1 pair of presutural dorsocentral bristles and usually more than 1 pair of 

postsutural dorsocentrals; dorsocentrals separated by 8–10 rows of acrostichal setae. Mid tibia 

with at least 2 pairs of dorsal bristles in proximal half; mid basitarsus with a stout ventral seta; 

mid trochanter with a strong, apical anteroventral seta. Costa ending at apex of R4+5  .................  7. 

Scutum with only 1 pair of dorsocentral bristles, in the prescutellar position; dorsocentrals 

separated by 6–8 rows of acrostichal setae. Mid tibia with at most one pair of dorsal bristles in 

proximal half (the most proximal pair); mid basitarsus without a stout ventral seta; mid trochanter 

without a strong, apical anteroventral seta. Costa extending well beyond apex of R4+5  ...............  8. 

7. Anterior-most pair of dorsocentral bristles reclinate. Lunule at most moderately developed. R4+5 

gently curved up; alula broad. Male cercus free from epandrium  .............  Leptocera Olivier, 1813 

6 spp., L. caenosa Rondani (CT, NSW, TAS, VIC), L. erratica Buck (QLD), L. erythrocera Becker 

(NSW), L. marginata Adams (NSW, QLD), L. nigra Olivier (QLD) & L. salatigae de Meijere (NSW, 

QLD) 
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Anterior-most pair of dorsocentral bristles inclinate. Lunule strongly developed. R4+5 only slightly 

curved; alula narrow. Male cercus fused with epandrium  ..........................  Rachispoda Lioy, 1864 

7 spp., R. australica Duda (ACT, NSW, NT, QLD, VIC), R. filiforceps Duda (territory not given), R. 

fuscipennis Haliday (NSW, NT, QLD, SA, VIC, WA), R. papuana Richards (NSW, NT, QLD), R. 

pseudooctisetosa Duda (NT, QLD, WA), R. territorialis Richards (QLD) & R. trifascigera Malloch 

(QLD) 

8. Scutellum with 2 pairs of strong discal setae. Anal vein sinuate  ......  Philocoprella Richards, 1929 

1 sp., P. quadrispina* Laurence (QLD). A Palaearctic species not previously recorded from Australia.  

Scutellum with many discal setulae. Anal vein angulate  ..........................  Coproica Rondani, 1861 

5 spp., C. ferruginata Stenhammar (ACT, NSW, NT, QLD), C. hirticula Collin (ACT, NSW, QLD, 

VIC), C. hirtula Rondani (NSW, QLD), C. rufifrons Hayashi (NT, QLD, WA) & C. vagans Haliday 

(NSW, QLD) 

9. Scutum with 4–6 pairs of dorsocentral bristles, anterior presutural dorsocentral bristle inclinate. 

Head very broad (frontal width ≥1.5× frontal height) & eyes small (≤2.0× genal height). Body 

heavily microtomentose, appearing dull  ..............................................  Thoracochaeta Duda, 1918 

6 spp., T. brachystoma Stenhammar (NSW, QLD, TAS, VIC), T. hirsutimera Marshall & Roháček 

(SA), T. johnsoni* Spuler (TAS) T. neofucicola Marshall & Roháček (NSW, SA, TAS), T. peculiaris 

Richards (NSW, SA, WA), T. zosterae* Haliday (TAS) & at least one undescribed species in DEBU 

(WA) 

Scutum with 1–4 pairs of dorsocentral bristles, anterior presutural dorsocentral bristle (0–1) 

reclinate or (usually) absent. Head not distinctly broad (frontal width ≤1.4× height) & eyes not 

reduced (eye height ≥1.5× genal height). Body sparsely microtomentose, usually shiny  ..........  10. 

10. Anepisternum with posterodorsal patch of several setae  .......................  Pleuroseta Richards, 1973 

2 sp., P. wentworthi Richards (NSW, QLD), P. dorrigonis comb. n. Richards (NSW, QLD) & one 

undescribed species in DEBU (WA). 

Anepisternum bare posterodorsally  ............................................................................................  11. 

11. Hind tibia with a large, curved, ventral preapical spur  ........................ Opalimosina Roháček, 1983 

2 spp., O. mirabilis Collin (ACT, NSW, QLD, TAS, WA), O. australis* Hayashi (QLD) & one 

undescribed species in DEBU (WA). 

Hind tibia with only short apicoventral setae, sometimes stout but not long and curved  ...........  12. 

12. Mesonotum with 1 pair of presutural and (1–3) pairs of postsutural dorsocentral bristles; 

presutural dorsocentrals distinctly enlarged, at least three times as long as acrostichal setae  ....  13. 
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All dorsocentral bristles (1–3) postsutural; presutural dorsocentral bristles indistinct from 

acrostichal setae  ..........................................................................................................................  16. 

13. Second costal sector ~0.5× length of the third costal sector  ........  Pseudopterogramma Papp, 2008 

4 spp., P. aestivale comb. n. Richards (NSW, QLD), P. conicum* Richards (QLD), P. fenestrata 

comb. n. Richards (NSW, QLD) & P. siamensis* Papp (QLD).  

Smith & Marshall (2004) treated P. insulare and P. conicum as part of an undescribed genus, 

provisionally referred to as the “conicum group” along with P. deeming, P. brevivenosum, P. 

annectens, and P. aestivale, stating that they were planning to name this genus in a later paper. 

However, Papp (2008) described the genus Pseudopterogramma including the Indonesian species P. 

insulare (Papp) and describing P. siamense without mentioning P. conicum, P. fenestrata or related 

Pacific and Asian species. We here recognize Pseudopterogramma for the “conicum group” of Smith 

& Marshall, and treat the above four Australian species as part of the genus. See also “Species 

formerly treated as Biroina/Howickia” below. 

Second costal sector subequal to or longer than third costal sector  ............................................  14. 

14. Scutum brown to black with silvery microtomentose spots, frons brown to reddish brown with 

silvery spots. Mid tibia with at least 2 pairs of dorsal bristles in proximal half; male mid tibia with 

uniformly short ventral setae and a small apicoventral bristle  .............  Poecilosomella Duda, 1925 

3 spp., P. insularis* Hayashi (NSW), P. pectiniterga Deeming (NT, NSW, QLD), P. punctipennis 

Wiedemann (QLD) 

Body uniformly brown, without silvery microtomentose spots on scutum or head. Mid tibia with 

at most a single pair of dorsal bristles in proximal half; male mid tibia with a row of stout ventral 

setae and a well-developed apicoventral bristle  ..........................................................................  15. 

15. Mid tibia with 1 pair of dorsal bristles in proximal half; mid basitarsus with an enlarged ventral 

seta. Costa extending well beyond R4+5; R2+3 almost straight; alula broad  ....  Undescribed genus A 

One undescribed species in DEBU (QLD) 

Mid tibia with only unpaired dorsal bristles in proximal half; mid basitarsus with uniformly small 

ventral seta. Costa ending at R4+5; R2+3 gently sinuate; alula narrow  ........  Phthitia Enderlein, 1938 

4 spp., P. antipoda* Roháček (ACT, NSW, NT, QLD, TAS, VIC, WA), P. empirica* Hutton (ACT), 

P. popularis* Richards (NSW) & one undescribed species in DEBU (ACT, NSW, QLD, SA, TAS). 

16. One to two pairs of interfrontal bristles  ......................................................................................  17. 

Three to five pairs of interfrontal bristles  ...................................................................................  20. 

17. Large species (2.3–3.5 mm). One pair of interfrontal setae large and cruciate  ..........................  18. 

Small species (1.0–1.8 mm). All interfrontal setae smaller and non-cruciate  ............................  19. 
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18. One pair of interfrontal bristles, inserted close to eye margin. Mid tibia with 4–6 strong proximal 

posterodorsal bristles; all legs thickened, tarsi flattened  ...................  Pachytarsella Richards, 1963 

1 sp., P. pachypus* Richards (QLD). Previously known from Hawaii and Papua New Guinea, newly 

recorded from Australia. 

Two pairs of interfrontal bristles, large cruciate bristle inserted far from eye margin and 

surmounted by a much finer seta. Mid tibia with only a single strong proximal posterodorsal 

bristle; legs and tarsi simple, unmodified  ......................................................  Undescribed genus B 

One undescribed species in DEBU (QLD) 

19. Scutellum covered in dense dark brown microtomentum, giving velvety appearance; head and 

thorax with grey and brown microtomentum, appearing frosted. Postpedicel (apical flagellomere) 

rounded. Wing patterned, broad, all veins present and strong  ..............  Chaetopodella Duda, 1920 

One undescribed species in ANIC (QLD). A widespread genus not previously recorded from Australia. 

Scutellum without velvety microtomentum; head and thorax with indistinct microtomentum, not 

appearing frosted. Postpedicel (apical flagellomere) pointed and conical. Wing clear, elongate, 

veins reduced, R2+3 absent  .................................................................  Pterogrammoides Papp, 1972 

1 sp., P. thaii* Papp (QLD). A southeast Asian species not previously recorded from Australia 

20. Mid basitarsus with an enlarged ventral seta  ..............................................................................  21. 

Mid basitarsus with uniformly small ventral setae  .....................................................................  25. 

21. Acrostichal setae large and sparse, in 5–6 rows at suture. Head with silver microtomentose 

patches on either side of ocellar triangle; anepisternum and katepisternum with silver 

microtomentum. Mid tibia with a single anterodorsal bristle in proximal half, apicoventral bristle 

absent. R4+5 almost straight  .........................................................................  Opacifrons Duda, 1918 

1 sp., O. maculifrons Becker (ACT, NSW, QLD, SA, WA) 

Acrostichal setae smaller and denser, in 8–10 rows at suture. Head brown, body without silver 

microtomentum. Mid tibia with at least 2 anterodorsal bristles (usually more) in the proximal 

half; mid tibia of female and with distinct apicoventral bristle. R4+5 gently curved or sinuate  ..  22. 

22. Two or three pairs of dorsocentral bristles, anterior pair(s) small. Second costal sector longer than 

third (1.4–2.0×)  ............................................................................................................................ 23. 

One pair of dorsocentral bristles. Second costal sector subequal to third (0.9–1.1×)  .................  24.  

23. Male mid tibia without an apicoventral bristle but with a double row of stout ventral setae in 

distal half; hind tibia with small apicoventral bristle  .........................  Pseudocollinella Duda, 1924 

2 spp., P. difficilis Richards (ACT) & P. nasalis Richards (QLD) 
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Male mid tibia with a strong apicoventral bristle in addition to double row of ventral seta in distal 

half; hind tibia with a short but strong apicoventral bristle  ................  Sclerocoelus Marshall, 1995 

One undescribed species in DEBU (QLD). A mostly Neotropical genus not previously recorded from 

Australia. 

24. Mid tibia with 2 anterodorsal and 2 posterodorsal bristles in proximal half; male mid tibia with an 

apicoventral row of stout setae. Costa ending close to the wing tip; M1+2 extending to wing 

margin as a sinuate crease. Female terminalia elongated, telescopic  ....  Eximilimosina Papp, 2008 

One undescribed species in DEBU (QLD). An Asian genus not previously recorded from Australia. 

Mid tibia with only 2 anterodorsal bristles in proximal half; male mid tibia with a strong mid 

ventral seta and a large apicoventral bristle. Costa ending before the wing tip; M1+2 extending 

slightly past dm-cu. Female terminalia stout, non-telescopic  ...........  Spinilimosina Roháček, 1983 

1 sp., S. brevicostata Duda (QLD). A cosmopolitan species not previously recorded from Australia. 

25. Frons with a row of setae between the orbital and interfrontal bristles. Hind tibia with an enlarged 

dorsal preapical seta. Basal half of costa thickened; R4+5 strongly curved up to costa, meeting well 

before wing tip  ......................................................................................... Trachyopella Duda, 1918 

4 spp., T. aposterna Marshall & Montagnes (QLD), T. collinella Richards (QLD, WA), T. luteocera 

Marshall & Montagnes (QLD) & T. pedimera Marshall & Montagnes (QLD) 

Frons with only orbital and interfrontal bristles, never with an additional row of setae between. 

Hind tibia with dorsal setae uniformly short. Costa evenly tapered; R4+5 straight to gently curved, 

meeting costa close to wing tip  .................................................................................................... 26. 

26. Mid tibia with at least 1 pair of dorsal bristles in proximal half  .................................................. 27. 

Mid tibia with no paired dorsal bristles in proximal half  ............................................................  30. 

27. Abdominal tergites greatly reduced, largely membranous; T1+2 with many long marginal setae. 

Wing slightly infuscate ....................................................................................  Piliterga Papp, 2008 

1 sp., P. thaii* Papp (NSW, NT, QLD). A southeast Asian species not previously recorded from 

Australia. 

Abdominal tergites well sclerotized, at most marginally desclerotized; T1+2 with short marginal 

setae. Wing infuscate or patterned  ............................................................................................... 28. 

28. Small species, body length 1.0–1.1 mm. Frons with 1–3 pairs of interfrontal bristles. Head, 

scutum and scutellum with pale microtomentum creating distinct patterns. R2+3 strongly curved. 

Female terminalia stout, non-telescopic............................................  Parapterogramma Papp, 2008 

Five undescribed species in DEBU (QLD) and ANIC (NSW). A southeast Asian genus not previously 

recorded from Australia. 
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Body length 1.3–3.5 mm, usually over 2.0 mm. Frons with 3–5 pairs of interfrontal bristles. Head 

sometimes with 5 silvery microtomentose stripes of the orbital plates, interfrontal plates and 

frontal vitta; other parts of the body without microtomentose patterns. R2+3 sinuate. Female 

terminalia narrow, telescopic  ....................................................................................................... 29. 

29. Mid tibia with 2 unpaired dorsal bristles on distal half. Wing infuscate with pale spots forming 

three distinct bands  ................................................................  Acuminiseta cercalis Richards, 1973 

A. cercalis (NSW). Roháček et al. (2001) note that the genus Acuminiseta “is certainly not 

monophyletic as currently assembled and urgently needs taxonomic revision.” They also note that the 

generic placement of A. cercalis is uncertain. 

Mid tibia with 3 dorsal bristles on distal half, 2 of which are paired. Wing infuscate or tessellated, 

but never with pale spots forming three bands  ...........................  Howickia Richards, 1951, in part 

22 spp., H. acicula sp. n. (TAS), H. biantenna sp. n. (TAS), H. brevior (Richards) (NSW), H. 

capitalis (Richards) (ACT, NSW, TAS), H. erythrocephala sp. n. (NSW), H. flaviterga (Richards) 

(ACT, TAS, VIC), H. fuscalis (Richards) (ACT, NSW), H. grandisternite sp. n. (TAS), H. hardyina 

(Richards) (NSW, VIC), H. kurandensis (Richards) (QLD), H. myrmecophila (Knab & Malloch) 

(NSW, QLD, TAS), H. nitidipleura (Richards) (NSW, QLD), H. percostata (Richards) (NSW, QLD, 

TAS, VIC), H. pertusa sp. n. (TAS), H. pseudovittata sp. n. (NSW, QLD), H. subsinuata (Richards) 

(ACT, NSW, QLD), H. symmetrica (Richards) (NSW), H. trivittata (Richards) (NSW, QLD), H. 

vernalis (Richards) (NSW, QLD, VIC), H. wamini sp. n. (NSW, QLD, TAS, WA), H. wilsoni 

(Richards) (NSW) & H. xanthocephala sp. n. (QLD) 

30. Mid tibia with uniformly short ventral seta along entire length in both sexes  ............................. 31. 

Mid tibia with a distinct midventral seta, at least in female ........................................................  33. 

31. Scutum with 3 pairs of dorsocentral bristles. Second costal sector shorter than third (0.6–0.7×); 

costa ending at R4+5. Mid tibia with 2 dorsal bristles in distal half  ........  Bifronsina Roháček, 1983 

1 sp., B. bifrons (Stenhammer) (ACT, NSW, QLD, TAS, VIC) 

Scutum with 1–2 pairs of dorsocentral bristles. Second costal sector roughly subequal to third 

(0.9–1.1×); costa extending well past R4+5. Mid tibia with 3 dorsal bristles in distal half  ........... 32. 

32. Wing distinctly grey-white; R4+5 almost straight. Mid tibia with only one anterodorsal bristle in 

proximal half. Eye reduced (~1.6× smallest genal height), gena in front of eye setulose; lunule 

broad  .....................................................................................................  Telomerina Roháček, 1983 

1 sp., T. flavipes Meigen (ACT, NSW, SA) 

Wing slightly brown infuscate; R4+5 slightly curved. Mid tibia with one anterodorsal bristle 

surmounted by a small seta in proximal half. Eye not reduced (~3.4× smallest genal height), gena 

in front of eye microtomentose but without setulae; lunule narrow .....  Pullimosina Roháček, 1983 



 

 

16 
 

1 sp., P. heteroneura Haliday (ACT, NSW, QLD, SA, VIC, WA) 

33. Scutum with 2 pairs of dorsocentral bristles, anterior pair large and close to suture. Mid tibia of 

both sexes with distinct mid ventral seta but without row of ventral setae  ...  Spelobia Spuler, 1924 

One undescribed species, probably introduced from the Palaearctic region (ACT). A cosmopolitan 

genus not previously recorded from Australia. 

Scutum with 1 pair of dorsocentral bristles. Male mid tibia with row of stout ventral setae along 

apical half but without distinct midventral seta .............  Parasclerocoelus Marshall & Dong, 2008 

1 sp., P. mediospinosus Duda (ACT, NSW, QLD, TAS, VIC, WA) 

3.2 Similar genera 

Marshall et al. (2014) suggested a relationship between Howickia and Paralimosina Papp, 1973, 

due to their superficially similar habitus as well as the presence of ventral hypandrial lobes. However, 

Paralimosina can be distinguished morphologically from Howickia by the lack of a posterodorsal 

hypandrial apodeme, the structure of the distiphallus, the short female terminalia, the mid tibia without 

strong paired bristles, the straight R2+3 and the sinuate R4+5. The ventral hypandrial lobes in Howickia and 

Paralimosina are very similar in structure, suggesting a homologous origin and a shared common 

ancestor. The phylogenetic analysis of Howickia is therefore rooted with Paralimosina plus 

Eximilimosina Papp, 2008 as the outgroup (see below). 

One undescribed Western Australian species of Pleuroseta Richards, 1973 in the University of 

Guelph Insect Collection superficially resembles macropterous Howickia, with similar mid tibial 

chaetotaxy, a sinuate R2+3 and telescoping female terminalia. However, Pleuroseta can be distinguished 

by the presence of a posterior patch of setae on the anepisternum as well as a large, spherical male 

epandrium, elongate rectangular female S5 and S2–5 covered with long, sparse, spike-like setae. 

Pleuroseta species lack the ventral hypandrial lobe and posterodorsal hypandrial apodeme that define 

Howickia and are therefore not likely to belong in Howickia. 

Similarly, one undescribed Australian species of Eximilimosina is superficially similar to winged 

species of Howickia, with several paired dorsal setae on the mid tibia, slightly infuscate wings, and 

telescoping female terminalia. This species differs from Howickia by an enlarged ventral seta on the mid 

basitarsus, 3–4 postpronotal setae, and a very slightly sinuate R2+3. Eximilimosina has ventral hypandrial 

lobes as in Howickia and Paralimosina, but does not have the posterodorsal hypandrial apodeme that 

defines Howickia. The male genitalia more closely resemble those of Paralimosina than Howickia, 

suggesting it may be the sister taxon to or a synonym of Paralimosina, and it was included in the 

phylogenetic analysis as part of the outgroup, with Paralimosina. 



 

 

17 
 

 Pseudopterogramma Papp, 2008 has a sinuate R2+3 and mid tibial chaetotaxy similar to 

Howickia, but has 2 large subequal pairs of dorsocentral setae, a broad lunule, an enlarged preapical 

dorsal seta on the hind tibia, narrowed abdominal sclerites, characteristic male terminalia (including a 

simple hypandrium without additional lobes) and stout, non-telescoping female terminalia. 

Pseudopterogramma was erected by Papp for P. insulare Papp, 1972 and one new Oriental species 

without consideration of their relationship to named Australian species, even though Smith & Marshall 

(2004) had explicitly recognized P. insulare as part of an unnamed genus including the Australian P. 

aestivale Richards, 1973 and other Pacific species with Pterogramma-like wing venation. P. aestivale, P. 

annectens Richards, 1964, P. brevivenosum Tenorio, 1967, P. conicum Richards, 1946 and P. fenestrata 

Richards, 1973 are here moved to Pseudopterogramma as five new combinations. 

3.3 Character state matrix 

The plesiomorphic state is indicated by (0) and the apomorphic state(s) by (1–2). Multistate 

characters are treated as unordered. Polarity was established using Paralimosina and Eximilimosina as 

outgroups. Characters marked with an asterisk were excluded from the second phylogenetic analysis, as 

they are likely homoplasies associated with wing loss. 

Head 

1. Colour: (0) brown to black; (1) yellow to reddish-orange 

2. Frons: (0) without stripes; (1) with pollinose stripes 

3. Interfrontal bristles: (0) 3; (1) 4–5; (2) 1–2 

4. *Orbital bristles: (0) 2; (1) 1; (2) 0 

5. Compound eye: (0) moderate or small, <2.5x genal height; (1) large, ≥2.5x genal height 

6. *Ocelli: (0) present; (1) absent or significantly reduced 

Thorax 

7. Colour: (0) brown to black; (1) yellow to reddish-orange 

8. Dorsocentral bristles: (0) 2 pairs; (1) 1 pair; (2) 3 pairs 

9. Acrostichal setulae: (0) 8 rows; (1) 10–12 rows; (2) 4–6 rows 

10. *Scutellum: (0) normal, length 0.60–0.70× width; (1) broad, length 0.25–0.50× width 

Legs 

11. Fore tarsomeres 2–5: (0) white, much paler than tarsomere 1; (1) concolourous with tarsomere 1 

12. *Mid tibia: (0) distal half with 3 dorsal bristles; (1) distal half with 2 dorsal bristles 

13. Male mid tibia, apicoventral comb: (0) absent; (1) present 

14. Male mid tibia, stout apicoventral bristle: (0) present; (1) absent 

15. Mid basitarsus, enlarged ventral seta: (0) absent; (1) present 
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Wings 

16. *Forewing: (0) present and normal; (1) present but reduced; (2) absent 

17. *Halters: (0) present, pale/white; (1) present, black/brown; (2) absent 

Abdomen 

18. Abdominal sclerites: (0) all fully sclerotized; (1) at least T2 partially desclerotized in males 

Male postabdomen 

19. Male S5: (0) with only long preapical setae; (1) with dense patch of short, pointed preapical setae; 

(2) with patch or rows of stout, rounded preapical setae 

20. Male S5: (0) without posteromedial row of tooth-like setae; (1) with posteromedial row of 

flattened, tooth-like setae 

21. Male S5: (0) without posteromedial tab-like projection; (1) with posteromedial tab-like projection 

22. Male cercus: (0) without ventral knob; (1) with distinct ventral knob bearing several long setae 

23. Male cercus: (0) small, not conspicuously protruding from epandrium; (1) greatly enlarged, 

distinctly protruding from epandrium 

24. Surstylus, shape: (0) distinctly bilobed; (1) triangular; (2) strongly C-shaped; (3) broadly 

rectangular; (4) bean-shaped or circular 

25. Surstylus, apical setae: (0) without thick thorn-like setae; (1) with one thick thorn-like seta; (2) 

with several thickened thorn-like setae 

26. Surstylus, ventrolateral setae: (0) with dense setae; (1) largely bare, may have a few setae 

27. Dorsal hypandrial lobe: (0) absent; (1) present 

28. Ventral hypandrial lobe: (0) at least partially well-sclerotized; (1) entirely membranous 

29. Postgonite: (0) narrow, length >3× medial width; (1) broad, length <2.5× medial width 

30. Distiphallus: (0) composed of several separate sclerites; (1) simple, most sclerites fused together 

Female postabdomen 

31. Female T8, medial sclerite: (0) absent; (1) short and stout, length ≤2x width; (2) long and narrow, 

length >2x width 

32. Female epiproct: (0) entire; (1) medially split, at least anteriorly 

33. Female cercus: (0) ≤3× as long as wide; (1) >3× as long as wide 

34. Female S8: (0) absent; (1) stout, boxy; (2) elongate, oval 

35. Spermathecae, shape: (0) stout; (1) elongate 

36. Spermathecae, texture: (0) smooth or lightly grooved; (1) deeply grooved 

 

Analysis of the character state matrix (Table 3.1) resulted in four equally parsimonious trees 

(length 235, consistency index 0.20, retention index 0.63). However, these trees treated all apterous 
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species of Howickia as a clade, with a single instance of wing loss in the common ancestor of the clade 

(Figure 4.1). This seems unlikely because small, flightless species usually have limited vagility, as 

reflected in the small geographic ranges of most wingless species. If wing loss was a single occurrence in 

a single common ancestor, it would mean that a wingless ancestor(s) of the wingless species would have 

to disperse across the mainland of Australia and to Tasmania and Lord Howe Island. It is more likely that 

winglessness evolved multiple times independently, with the trait of winglessness itself (and the 

associated changes to an insect's body in response to a terricolous lifestyle) being homoplastic (frequently 

convergent) within the genus. Homoplastic traits can skew the results of a phylogenetic analysis, as can 

correlated sets of characters. In the original character state matrix, characters 4, 6, 10, 12, and 17 are all 

correlated to character 16 (the presence or absence of wings) and are probably homoplasies linked to wing 

loss or reduction. They were subsequently excluded from the analysis. 

The character state matrix, excluding the wing loss characters discussed above, was analyzed for 

all species of Howickia in TNT (Goloboff et al., 2008) using New Technology search (using sectorial 

search, ratchet, drifting, and tree-fusing). This resulted in two equally parsimonious trees (length 206, 

consistency index 0.19, retention index 0.57), which only differ in the relationship between H. sabina, H. 

regalis, and H. velutina. The preferred tree (Figure 3.1a) places H. sabina basal to H. regalis and H. 

velutina because H. sabina has a distiphallus with separate basal and distal sclerites as in most 

Limosininae, similar to Paralimosina and thus the probable ground plan for Howickia, but unlike H. 

regalis and every species placed further in the tree. Reduction or fusion of the distiphallus sclerites (30) is 

treated as a synapomorphy for the latter group. In this tree, wing loss may have occurred as few as four 

times independently with a single reversal of wing loss (Fig 4.2.2) to as many as seven times 

independently with no reversals (Fig 4.2.3). 

Several species were built into the tree based on incomplete data sets, and their placements are 

therefore sometimes weakly supported. Some species (H. cruspica, H. glabra, H. howensis, and H. 

velutina) are known only from one or two female specimens (these type specimens were not dissected), so 

only superficial characters of the body such as colouration and chaetotaxy were available; some 

characters of the female genitalia could be seen without dissection, and these were coded into the matrix. 

Additionally, we did not have specimens for several of Richards’ species (such as H. brevior, H. 

symmetrica and H. wilsoni) and had to rely on his descriptions, illustrations, and type photos, so some 

characters (including critical genitalia characters) could not be reliably coded. Despite these limitations, 

the final tree includes three recognizable clades with strong morphological support: The H. flaviterga 

group, the H. irwini species group, and the H. myrmecophila group. These three groups are distinctive and 

well-supported, and it is convenient to refer to them collectively as species groups. However, not all 
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members of the genus have been placed in species groups. One wingless clade recognized on Figure 3.1 

(including H. dodo, H. flavithorax, H. loligo, H. truemani, H. cynthia, and H. dealata) is only weakly 

supported and does not stand out as an easily recognizable group; it is therefore treated as outside the 

named species groups. 

The H. flaviterga species group (H. acicula, H. biantenna, H. flaviterga, and H. grandisterna, all 

fully winged) is characterized by orange on the lower portion of the frons, desclerotization of the margins 

of the abdominal tergites (18, also found in H. hardyina, H. percostata, and H. pertusa), and surstylus 

with a very large needle- or blade-shaped apical seta. This species group is endemic to Tasmania. 

Howickia brevior (from New South Wales) shares the apicoventral comb of setae on the male mid tibia 

and lack of the enlarged apicoventral bristle of the male tibia with the members of the H. flaviterga 

species group. However, as no male specimens are known, it is not known whether H. brevior shares any 

synapomorphies of the male genitalia with the other members of the H. flaviterga species group, and is 

therefore treated outside of the H. flaviterga species group as the sister taxon to the group. 

The wingless H. irwini species group (H. auricoma, H. australis, H. flagella, and H. irwini) is 

characterized by a tab-like posteromedial lobe on the male fifth sternite (21) with an apical row of 12–14 

broad, flattened, tooth-like setae, and strongly C-shaped surstylus (24). This species group is found in 

New South Wales, Queensland, and Victoria. 

The H. myrmecophila species group (H. erythrocephala, H. myrmecophila, and H. nitidipleura, 

all fully winged) is characterized by large body size (3.1–5.5 mm), reddish head contrasting with a black 

thorax, patterned wings, broadly rectangular surstylus (24) with a slight medial constriction, basiphallus 

with an elongate posterior margin, and broad postgonite. All three species in this group are found in New 

South Wales, though H. myrmecophila and H. nitidipleura are also found in Queensland, and H. 

myrmecophila also occurs in Tasmania. 

3.4 Genus Howickia Richards, 1951 

Howickia Richards 1951: 844. Type species Apterina trilineata Hutton, 1901: 93. 

Biroina Richards 1973: 330. Type species Limosina myrmecophila Knab & Malloch, 1912: 236. 

Synonymized by Marshall et al., 2014: 2. 

Popondetta Richards 1973: 356. Type species Popondetta vittigera Richards 1973: 357. New synonym. 

Otwayia Richards 1973: 390. Type species Otwayia sabina Richards 1973: 390. New synonym. 
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Monteithiana Richards 1973: 391. Type species Monteithiana dealata Richards 1973: 391. New 

synonym. 

Bentrovata Richards 1973: 394. Type species Bentrovata regalis Richards 1973: 395. New synonym. 

Apterobiroina Papp 1979: 370. Type species Apterobiroina australis Papp 1979: 370. New synonym. 

Australimosina Papp 2008: 134. Type species Australimosina flaviterga Papp 2008:135. New synonym. 

3.5 Definition & diagnosis  

Howickia varies considerably in morphological features, with only a single reliable defining 

characteristic: the unique, tripartite hypandrium. The hypandrium has a Y-shaped medial apodeme with 

thick lateral arms fused to the anteroventral corners of the epandrium, a ventral lobe originating from 

between the arms of the medial part, and an elongate Y-shaped posterodorsal lobe. No other character is 

recognized as unique to this genus and consistent among species of Howickia, both winged and wingless 

(though the lobes are reduced in some species). Some other Limosinine genera (Acuminiseta, Coprosylia 

Marshall & Yau, 2019, Eximilimosina, Paralimosina, and Paramera Papp, 2008) have ventral hypandrial 

lobes like Howickia, but lack the posterodorsal hypandrial apodeme. 

This large genus varies significantly in external morphology (especially between winged and 

wingless groups), making it difficult to diagnose based on external characters alone. However, the 

following combination of characters is unique among all Australian sphaerocerids, and can be used to 

diagnose the genus: (1) mid tibia with paired proximal and distal anterodorsal-posterodorsal bristles 

(winged species often have additional proximal pairs), (2) scutellum broad, length 0.3–0.7× width, (3) 

male S5 posteromedially broadly concave but with an additional posteromedial tab-like extension in some 

wingless species, (4) females with elongated, telescoping terminalia (T6–7 and S6–7 often medially 

desclerotized, T8 tripartite), and winged species with (5) at least slightly infuscate wings, (6) R2+3 sinuate, 

and (7) R4+5 straight or slightly upcurved. 

3.6 Description of the genus 

Body length: Males 1.2–5.4 mm, females 1.4–5.5 mm. 

Head: Width variable, frontal width 1.2–2.4× frontal height. Colour dark brown to reddish to 

yellow, several species with stripes of coloured or silver microtomentum. Interfrontal bristles in 2–4 pairs 

(H. kurandensis Richards and H. wamini sp. n. sometimes with a smaller 5th pair); usually 2 large 

lateroclinate orbital bristles (some wingless species have only 1), anterior orbital smaller than posterior; 

ocellar bristles large and diverging; postvertical bristles large; postocellar bristles small; vibrissa large, 
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vibrissal angle with 2–4 subvibrissal setulae; gena with a patch of several setulae in addition to a large, 

upcurved seta on anteroventral corner (some wingless species lack this patch but have several fine setae in 

place of the larger seta). Palpus clavate with 1 or 2 large apical setae in addition to several smaller ventral 

setulae. Antennae divergent; pedicel large, at least 2/3× size of postpedicel and dorsoapically pointed; 

arista long pubescent. Eye with a slight notch at about level of anterior edge of frons, eye height various; 

ocellar triangle slightly raised; ocelli sometimes reduced or absent in wingless species. 

Thorax: Colour yellow to black, concolourous with head or not; scutum usually covered in dense, 

scale-like microtrichia but still shiny (a few species such as H. glabra sp. n. lack these microtrichia 

altogether and several wingless species have a dull integument). Usually 1 or 2 pairs of postsutural 

dorsocentral bristles (H. pseudovittata has 3 pairs), separated by 4–12 rows of acrostichal setae. Two 

postpronotal bristles, outer bristle large and inner bristle smaller; 2 notopleural bristles, anterior 

notopleural slightly larger than posterior; 2 strong supra-alar bristles; postalar and intrapostalar bristles 

strong. Katepisternum with a strong posterior seta and usually a patch of smaller setae below. Scutellum 

usually densely microtomentose, 0.25–0.67× as long as broad with 4 large marginal bristles. 

Legs: Colour highly variable, often following colour of head; fore tarsomeres sometimes coloured 

differently from other tarsi, several species with unique colour combinations. Dorsal mid tibial chaetotaxy 

different in winged and wingless species: macropterous species with 1 pair of larger bristles at about one-

third length, usually with one or more smaller bristles (sometimes paired) above and 1 pair of large 

bristles at about four-fifths surmounted by a small medial bristle just above; apterous species with 2 pairs 

of larger bristles (1 in the proximal half and 1 in the distal half), but without the smaller bristles found in 

winged species; brachypterous species with either of these conformations. Ventral surface of mid tibia 

often with two rows of stout setae in males (absent in H. subsinuata Richards, H. xanthocephala sp. n., 

and all wingless species) and always with a large apical bristle in females; never with a distinct 

midventral bristle. 

Wing: Wing with varying degrees of infuscation, always with hyaline fold starting at base of M4 

and passing through dm-cu. Vein R2+3 weakly to strongly sinuate; R4+5 slightly curved upwards over its 

length, meeting costa before wing tip; costa extending beyond apex of R4+5 in most species but ending at 

the apex of R4+5 in 6 species. Halter present in macropterous species, absent in most brachypterous and 

apterous species (present in 1 brachypterous and 6 apterous species); when present, usually white or pale 

brown, less often dark brown to black. 

Male abdomen: Preabdomen typically brown to black. T2–5 and S2–4 usually well sclerotized 

but sometimes with marginal desclerotization, uniformly long-setose at least in posterior half. S5 usually 
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large with one of three general posteromedial armatures (sometimes with a combination of armatures): i) 

a dense, preapical patch of short setae, often directed posteromedially, ii) a posteromedial row of stout, 

flattened teeth, or iii) a distinct, rectangular posteromedial tab with a row of stout, flattened teeth. 

Synsternite 6+7, S8 and epandrium densely microtomentose. Hypandrium tripartite: typical Y-shaped 

central part extending anteriorly with thick lateral arms fused to anteroventral corners of the epandrium, a 

stout ventral lobe originating from between the arms of the central part, and an elongate Y-shaped 

posterodorsal lobe originating medially on the central part and articulating posteriorly with the base of the 

postgonites, near the basal pair of setae. Surstylus typically large, bilobed with posterior lobe bearing one 

or more distinctly enlarged apical setae. Postgonites typically elongate and sinuate, though some species 

have broader, leaf-like postgonites. Phallapodeme elongate, sinuate or gently curved; basiphallus frame-

like, sometimes with an elongate epiphallus. Distiphallus either mostly membranous and sinuate, or more 

sclerotized with several distinct sclerites forming a tubular basal section and a scoop-like apical section. 

Female abdomen: Preabdomen typically brown to black. T2–5 and S2–5 usually well-sclerotized, 

sometimes marginally desclerotized; uniformly long-setose at least in posterior two-thirds. Postabdomen 

telescoping, fitting into segment 5 at rest; when everted, postabdomen comprising 30–50% of the total 

abdominal length. T6–7 and S6–7 generally reduced to either paired lateral plates or bell-shaped medial 

plates. T8 always divided into 3 pieces, a bare medial plate, and a pair of posteriorly-microtomentose 

lateral plates each with a posterolateral patch of setae. Epiproct usually shield-like with a medial pair of 

setae. Cercus densely microtomentose, typically rounded with several elongate, sinuate setae (always at 

least 1 apical and 1 ventral) and many smaller setulae. S8 usually ovoid, microtomentose with 0–15 (most 

often 4) preapical setae. Hypoproct shield-like, microtomentose with rows of small setulae, and often 

medially desclerotized. Internal vaginal sclerotization weak. Spermathecae (2+1) mushroom-shaped; 

apical part spherical to ovoid and smooth or transversely grooved, apically invaginated in some species, 

basal section forming a conical stem connecting to the long, largely membranous spermathecal ducts. 

3.7 Species formerly treated as Biroina/Howickia 

3.7.1 Pseudopterogramma fenestrata (Richards, 1973) NEW COMBINATION 

Leptocera (Limosina) fenestrata Richards, 1973: 379. 

[As an unplaced species of Limosininae] Marshall, 1989: 607. 

Biroina fenestrata (Richards), Roháček et al., 2001: 125. 

Comments. When Richards (1973) originally described this species in the (then) subgenus Limosina, he 

noted that P. fenestrata resembled Pterogramma, as it has patterned wings with a short R2+3. In the 
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catalog of Australian/Oceanic Sphaeroceridae, Marshall (1989) disagreed with the placement of P. 

fenestrata as a species of Limosina, but was unable to place the species in any of the known genera at that 

time. In the world catalog of Sphaeroceridae, Roháček et al. (2001) moved P. fenestrata into Biroina, 

though they noted that this generic placement was tentative and in need of confirmation. 

 P. fenestrata has many characters that suggests a relationship to Pseudopterogramma, especially 

the two pairs of large dorsocentral setae, the anterior pair located on the transverse suture of the scutum 

and almost as long as the posterior pair. Other characters suggesting a placement in Pseudopterogramma 

include strongly patterned wings, a short sinuate R2+3, costa ending at R4+5, small (1.2–1.4 mm) body size, 

mid tibia with two pairs of dorsal setae (at the basal third and apical quarter), banded legs, and simple 

hypandriums (lacking the ventral and anterodorsal lobes found in Howickia). In Howickia, the 

dorsocentral setae are all postsutural, with the anterior pair always at most half the size of the posterior 

pair. R2+3 can be short in Howickia but in these species the wing is always infuscate but not distinctly 

patterned. Parapterogramma is externally similar to Pseudopterogramma, also with 2 pairs of large 

dorsocentral setae and patterned wings, but both pairs of dorsocentral setae are postsutural, the head and 

body are often patterned with silvery and grey-brown microtomentum, and the costa extends beyond R4+5. 

3.7.2 Pleuroseta dorrigonis (Richards, 1973) NEW COMBINATION 

Leptocera (Biroina) dorrigonis Richards, 1973: 333. 

Biroina dorrigonis (Richards), Marshall, 1989: 602; Roháček et al., 2001: 125. 

Comments. Richards (1973) originally described this species as a species of Biroina (=Howickia). 

However, examination of many specimens of “Howickia dorrigonis” and photos of the holotype revealed 

several characters which set this species apart from Howickia. These include 3 pairs of dorsocentral setae 

(the anterior-most pair presutural), a sinuate R4+5, non-telescopic female terminalia, extremely large male 

genitalia, maculated legs, a distinct patch of setae on the anepisternum, and the male hypandrium lacking 

the ventral and posterodorsal apodemes that define Howickia. In Howickia, all dorsocentral setae are 

postsutural, R4+5 is straight or slightly curved, the female terminalia are elongate and telescoping, the male 

genitalia are not so enlarged, at least the tibiae are not maculated, and the anepisternum is bare.  

Instead, P. dorrigonis shares all of these characters with the type species of Pleuroseta, P. 

wentworthi Richards, 1973. In fact, the original descriptions for both P. wentworthi and P. dorrigonis are 

so similar to each other, P. dorrigonis may be a synonym of P. wentworthi. In his description of P. 

dorrigonis, Richards does not mention how it differs from Pleuroseta, nor did he mention the presence of 

a lateral patch of setae on the anepisternum. However, the type specimen clearly has a patch of setae in 
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this position and is externally identical to the type of P. wentworthi. P. dorrigonis does not belong to 

Howickia and is here treated as a species of Pleuroseta. 

3.8 Morphology of the hypandrium 

In general, the hypandrium of Limosininae is Y-, V-, or ψ-shaped and composed of two main 

sections: a rod-like anteromedial apodeme and two posterolateral arms that articulate with the 

anteroventral corners of the epandrium (Figs. 3.3B, 3.3D, 3.4D); this basic formation is highly variable 

amongst the different genera of the subfamily (see Table 3.2). The anteromedial apodeme is often 

bifurcated posteriorly, forming two smaller arms that articulate with the phallus and postgonites (Figs. 

3.3D, 3.4B). Additionally, the lateral hypandrial arms are often separated from the anteromedial apodeme 

and sometimes fused to the epandrium, though more often they are simply connected via a membrane 

(Figs. 3.3D, 3.4H). The anteromedial apodeme can be highly reduced, leaving thickened lateral arms 

only, as in Paracuminiseta Papp, 2008. Conversely, a few genera have extensions of the anteromedial 

apodeme, most commonly a ventral lobe originating between the lateral arms, as in Acuminiseta, 

Coprosylia, Eximilimosina, Paralimosina, and Paramera (Figs. 3.3E, 3.3G). The hypandrial lobes have 

been reduced to varying degrees in some derived lineages of Howickia. Species of Howickia have a 

further, unique extension of the hypandrium in the form of an elongated, Y-shaped, posteriorly-directed 

(posterodorsal) apodeme originating dorsally from the anteromedial apodeme (Fig. 3.3G); this 

posterodorsal apodeme is a defining character of the genus.  

Character State Matrix for Table 3.2: 

1. Anteromedial hypandrial apodeme: (0) elongate; (1) short, reduced 

2. Ventral hypandrial lobe: (0) absent; (1) present 

3. Posterodorsal hypandrial apodeme: (0) absent; (1) present 

4. Lateral hypandrial arms and anteroventral corners of epandrium: (0) articulated but not fused; (1) 

fused 

5. Lateral hypandrial arms and anteromedial hypandrial apodeme: (0) fused; (1) articulated but not 

fused 

In most species of Howickia, the ventral lobe is well-developed as a dark triangular structure 

close to where the lateral hypandrial arms are fused to the anteromedial apodeme. The posterodorsal 

apodeme is sinuate and typically long, extending posteriorly to the basiphallus, with which it articulates. 

The function of this apodeme is unclear, though Marshall et al. (2015) note that the articulation point with 

the basiphallus may be a used as a fulcrum to manipulate the male genitalia during mating. The ventral 

lobe and posterodorsal apodeme have been reduced in some species, such as in H. irwini, H. subsinuata 
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and H. trivittata, in which the ventral lobe is reduced to a membranous, subtriangular flap, though the 

posterodorsal apodeme remains. Conversely, in H. pertusa, the posterodorsal apodeme is largely reduced 

but the ventral lobe is present.  

3.9 Relationships between the Australian, New Zealand, and Southeast Asian Howickia 

Some of the Australian species of Howickia externally resemble species in both New Zealand 

species groups of Howickia (H. myersi species group and H. trilineata species group), and all species in 

New Zealand have the tripartite hypandrium that defines Howickia. Additionally, many New Zealand 

species of Howickia have a male fifth sternite with a posteromedial row of flattened, tooth-like setae, and 

surstyli with at least one stout apical seta, characters shared with many Australian species. Besides these 

two characters, however, there are no other apparent synapomorphies in the genitalia that would support a 

closer relationship between the Australian and New Zealand Howickia. 

The New Zealand H. myersi species group is characterized by a dark reddish-brown head with no 

distinct markings on the frons, 3 large interfrontal bristles, and 2 orbital bristles. This combination of 

characters is also found in several wingless Australian species (H. auricoma, H. flagella, and H. holti), 

though all of these species lack halters, unlike all members of the H. myersi species group. Additionally, 

the postgonites of these Australian species are broad and leaf-like (narrow and digitiform in the H. myersi 

species group) and the surstyli are strongly curved or ovoid in shape. The data do not suggest a close 

relationship between the New Zealand H. myersi species group and these three Australian species. 

The New Zealand H. trilineata species group is readily distinguished by three parallel, silver 

stripes on the frons, a character which is also found in several Australian species of Howickia (such as H. 

irwini, H. regalis, H. subsinuata, H. trivittata, and H. velutina). However, this character arises several 

times independently in the Australian fauna. Additionally, bright colouration of the frons has evolved 

independently in other limosinine genera, such as Aptilotella and Pterogramma. It has been suggested 

that this has evolved as a form of intraspecific communication (Luk & Marshall, 2014), and so it is likely 

that the silver/gold frontal stripes evolved independently in the Australian and New Zealand species of 

Howickia. The male genitalia (the shape and setation of the surstylus, postgonite, or fifth sternite) do not 

share any apparent synapomorphies between any Australian species and the New Zealand H. trilineata 

species group. 

The tripartite hypandrium, sinuate R2+3, mid tibia with at least 2 pairs of proximal dorsal bristles, 

and telescopic female terminalia with reduced tergites and sternites are consistent with the treatment of 

the three Southeast Asian species (B. burckhardti Papp, 1995 from Thailand, B. orientalis Papp, 1995 

from India, Nepal, and Pakistan, and B. topali Papp, 1995 from India) as Howickia. Male Southeast Asian 
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species have a posteromedially emarginate fifth sternite with medial patches of stouter setae, and very 

narrow, curved postgonites, apparent synapomorphies shared with many Australian species. The surstyli, 

however, are very different from any Australian species, as the Southeast Asian species have a large, 

long-setose posterolateral lobe curving anterolaterally around the medial lobe. This shape is more similar 

to that found in the Southeast Asian species of Paralimosina than to any Australian species of Howickia, 

suggesting that this shape is plesiomorphic of the genus. H. fuscalis has the most similarly shaped 

surstylus, with a large, club-shaped, long-setose posterior lobe to the surstylus, but the Southeast Asian 

species lack the strong, thorn-like apical seta that is found on the surstylus in most Australian and New 

Zealand species.  

3.10 Key to the Australian species of Howickia 

1. Wing extending at least to posterior margin of scutellum (macropterous or brachypterous)  .......  2. 

Wing absent or vestigial with vestige minute and not extending to posterior margin of scutellum 

(apterous or almost so)  ................................................................................................................  26. 

2. Wing fully developed, extending at least to posterior margin of T5  ............................................  3. 

Wing significantly reduced, extending at most to posterior margin of T3  .................................  24. 

3. Head yellow to reddish-orange, different in colour from body .....................................................  4. 

Entire body mostly brown to black, head brown to black with at most the lower frons orange  ...  9. 

4. Second costal sector at most half as long as third costal sector; wings strongly infuscate but not 

patterned. Small species (1.9–3.1 mm) with 6–8 rows of acrostichal setae  ..................................  5. 

Second costal sector subequal to or longer than third costal sector; wings patterned or at least with 

dark spots at crossveins. Large species (2.5–5.5 mm) with 10–12 rows of acrostichal setae  .......  6. 

5. Frons with 4 subequal interfrontal bristles. Thorax with 10 rows of acrostichal setae. Male mid 

tibia without row of stout ventral setae; fore legs yellow, differently coloured from other legs. 

Wing vein R4+5 sharply upcurved basally before running parallel to costa, never with a short 

appendix on the distal curve  ..........................................................  H. xanthocephala sp. n. (QLD) 

Frons with 3 interfrontal bristles (2 subequal and 1 much smaller). Thorax with 6 rows of 

acrostichal setae. Male mid tibia with a double row of stout ventral setae; fore legs brown, 

concolourous with other legs. Wing vein R2+3 roughly symmetrically sinuate, sometimes with a 

short appendix on the distal curve .......................  H. vernalis (Richards, 1973) (NSW, QLD, VIC) 

6. Head orange/caramel brown; femora apically dark, with little to no orange  ................................  7. 
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Head yellow; femora with at least apical fifth orange  ..................................................................  8. 

7. Wing strongly patterned, with many dark spots across the entire wing (Fig. 3.25A). All 

interfrontal bristles long with tips crossing. Apical 3 tarsomeres of fore leg white. Halter pale 

brown with a white apex  ..............  H. myrmecophila (Knab & Malloch, 1912) (NSW, QLD, TAS) 

Wing clear except for dark spots at crossveins and some indistinct spots along the wing margin 

(Fig. 3.13C). All interfrontal bristles short with tips well separated. All tarsomeres of fore leg 

entirely dark brown. Halter entirely dark brown  ...........................  H. erythrocephala sp. n. (NSW) 

8. Second costal sector 2.0× third; wing with 2 dark spots. Legs mostly yellow, with basal 2 

tarsomeres of fore leg brown and remaining tarsomeres white; mid and hind legs with basal half 

of femur brown; basal half of mid tibia with 5 dorsal bristles; hind tibia with a stout apicoventral 

seta. Interfrontal bristles short, with tips well separated  ..  H. kurandensis (Richards, 1973) (QLD) 

Second costal sector 1.5× third; wing with 3 dark spots. Legs mostly dark brown, fore basitarsus 

brown and remaining tarsomeres white; mid and hind legs with apex of femur yellow; basal half 

of mid tibia with 7 dorsal bristles; hind tibia with only weak setulae apicoventrally. Interfrontal 

bristles long, with tips crossing or nearly so  ..........  H. nitidipleura (Richards, 1973) (NSW, QLD) 

9. Costa ending at or extending very slightly past R4+5 (1–2× costal width)  ...................................  10. 

Costa extending well beyond R4+5 (4–7× costal width) ...............................................................  14. 

10. Frons with 5 yellowish stripes: one on each orbital plate, one on each interfrontal plate and one on 

frontal vitta  ..................................................................................................................................  11. 

Frons without yellowish stripes, sometimes with shiny microtomentum on interfrontal and orbital 

plates but otherwise uniformly pigmented  ..................................................................................  12. 

11. Second costal sector 0.30× third; R2+3 very short, asymmetrical, curving up towards costa before 

running parallel to costa from which it is separated by 1.0× costal width. Small species (1.7–2.6 

mm) with 8 rows of acrostichal setae  .........................  H. trivittata (Richards, 1973) (NSW, QLD) 

Second costal sector subequal to third; R2+3 long, evenly sinuate and separated from costa by 3.0× 

costal width, sometimes with a very small appendage on distal curve. Medium-sized species (2.3–

3.7 mm) with 12 rows of acrostichal setae .....  H. subsinuata (Richards, 1973) (ACT, NSW, QLD) 

12. Frons with pale microtomentum along interfrontal plates, giving appearance of stripes; four 

interfrontal bristles (3 large + 1 small). Second costal sector subequal to third. Male mid tibia 

with a double row of ventral setae along apical half only ......  H. pseudovittata sp. n. (NSW, QLD) 
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Frons reddish-brown, without pale microtomentum along interfrontal plates; three interfrontal 

bristles (2 large + 1 smaller). Second costal sector distinctly shorter than third. Male mid tibia 

with double row of ventral setae along entire length  ..................................................................  13. 

13. Second costal sector short, 0.5× third costal sector; R2+3 strongly sinuate with relatively rounded 

curves (Fig 3.10A). Two dorsocentral bristles, anterior about half length of posterior; 6 rows of 

acrostichal setae .......................................................................  H. brevior (Richards, 1973) (NSW) 

Second costal sector longer, 0.7× third costal sector; R2+3 strongly sinuate with curves sharply 

bent, almost at right angles to costa (Fig. 3.36C). One dorsocentral bristle; 8 rows of acrostichal 

setae ...................................................................................  H. symmetrica (Richards, 1973) (NSW) 

14. One dorsocentral bristle  ..............................................................................................................  15. 

Two dorsocentral bristles  ............................................................................................................  18. 

15. Frons largely orange, gradually transitioning from orange on lower portion to dark brown 

dorsally, interfrontal plates indistinctly coloured from surrounding colour. Three stout interfrontal 

bristles  ................................................................  H. hardyina (Richards, 1973) (ACT, NSW, VIC) 

Frons largely black, orange limited to very front of frons but may extend upwards along the sides 

of the interfrontals, interfrontal plates distinctly dark. Four to five long interfrontal bristles .....  16. 

16. Face deeply excavated on either side of midline with a small, flattened ventromedial triangle; five 

interfrontal bristles. Scutellum with width 1.5× its length. Halter brown with apex of the knob 

paler  ..............................................................................  H. wamini sp. n. (NSW, QLD, TAS, VIC) 

Face more evenly rounded, not so excavated on either side of midline with a very small flattened 

ventromedial triangle, if present at all; four interfrontal bristles. Scutellum with width ~2.0× its 

length. Halter largely white with some brown  ............................................................................  17. 

17. Mid tibia with 4 dorsal setae in proximal half (Fig. 3.2M). R2+3 evenly sinuate, distal curve with 

the same curvature as basal curve (Fig. 3.31A). Male preabdominal sclerites with enlarged 

punctures at the base of each seta (as in Fig. 3.30C)  .......................  H. pertusa sp. n. (NSW, TAS) 

Mid tibia with 3 dorsal setae in proximal half (Fig. 3.2B). R2+3 with distal curve much stronger 

than basal curve (Fig. 3.8A). Male preabdominal sclerites with seta arising from small punctures, 

not as in H. pertusa (Fig. 3.7C)  .................................................... H. biantenna sp. n. (NSW, TAS) 

18. Basal half of mid tibia with 4 dorsal bristles (2 anterodorsal, 2 posterodorsal)  ..........................  19. 

Basal half of mid tibia with 3 dorsal bristles (2 anterodorsal, 1 posterodorsal)  ..........................  21. 
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19. Second costal sector 0.7–0.8× third costal sector; R2+3 separated from the costa by 2.0× costal 

width. Frons slightly longer (its width 2.2× its height). Anepisternum with a shining spot on the 

anterior margin. Halter entirely dark brown. Male mid tibia with a double row of stout ventral 

setae along distal two-thirds  ...............................  H. capitalis (Richards, 1973) (ACT, NSW, TAS) 

Second costal sector subequal to or slightly longer than third; R2+3 separated from the costa by 

3.0–5.0× costal width. Frons slightly wider (width 2.5× height). Anepisternum evenly 

microtomentose throughout. Halter pale brown with white apex. Male mid tibia with a double 

row of stout ventral setae along distal half only  .........................................................................  20. 

20. Second costal sector subequal to third; M1+2 and M3+4 well separated from wing margin. Male 

preabdominal sclerites heavily sclerotized  .............................. H. wilsoni (Richards, 1973) (NSW) 

Second costal sector 1.3× third; M1+2 and M3+4 extending close to wing margin. Male 

preabdominal sclerites desclerotized  .....  H. percostata (Richards, 1973) (NSW, QLD, TAS, VIC) 

21. Preabdominal sclerites heavily sclerotized. Head with a shining spot on either side of the ocellar 

triangle. Anepisternum, katepisternum and anepimeron largely bare and shiny. R2+3 strongly 

sinuate with the basal half evenly curved before bending upwards towards the costa at a distinct 

angle  ....................................................................  H. fuscalis (Richards, 1973) (ACT, NSW, TAS) 

Preabdominal sclerites (especially tergites) desclerotized/reduced at least marginally, though T1–

2 usually desclerotized medially. Head evenly microtomentose around the ocellar triangle. 

Anepisternum, katepisternum and anepimeron entirely dull. R2+3 more gently sinuate, largely 

running parallel to the costa  ........................................................................................................  22.  

22. Dorsocentral bristles separated by 7–8 rows of acrostichal setae. R2+3 meeting costa at a sharper 

(≤60˚) angle (Fig. 3.15A). Male T2 & T3 largely desclerotized posteromedially, lateral edges 

usually intact. Body often more reddish  ............  H. flaviterga (Richards, 1973) (ACT, TAS, VIC) 

Dorsocentral bristles separated by 4–6 rows of acrostichal setae. R2+3 meeting costa at a softer 

(≥70˚) angle (Figs. 3.6A, 3.19A). Only male T2 desclerotized medially. Body dark brown  ......  23. 

23. Acrostichal setulae long and sparse, in 4 rows; R2+3 separated from costa by 2.5× costal width. 

Hind tarsus usually lighter than tibia  ..........................................................  H. acicula sp. n. (TAS) 

Acrostichal setulae short and dense, in 6 rows; R2+3 separated from costa by 4× costal width. Hind 

tarsus usually concolourous with tibia  ...............................................  H. grandisterna sp. n. (TAS) 
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24. Halter reduced but distinct, pure white; wing extending to posterior margin of T3, all veins 

present. Head yellow, paler than body; all tarsi dirty white. Basal half of mid tibia with 5 dorsal 

bristles (2 pairs); hind tibia with a large preapical ventral spur  ................. H. cruspica sp. n. (VIC) 

Halter absent or minute (brown or white if present); wing very small, extending to just past 

anterior edge of T2, wing veins reduced, at most costa, R1, R2+3, and M1+2 present. Head orange-

brown, not much paler than body; tarsi brownish, at most only fore tarsi whitish. Basal half of 

mid tibia with 2 or 3 dorsal bristles (1 pair); hind tibia without preapical ventral spur  ..............  25. 

25. One orbital bristle; frons with 4 pale yellow stripes; three interfrontal bristles (middle pair largest 

with tips crossing). One dorsocentral bristle. Halter completely absent or present as minute dark 

brown scale  ................................................................................  H. sabina (Richards, 1973) (VIC) 

Two orbital bristles; frons without pale stripes, darkened along interfrontal plates; three 

interfrontal bristles (posterior 2 large but tips separated). Two dorsocentral bristles. Halter present 

as minute white knob  .................................................................................  H. pinnula sp. n. (TAS) 

26. One orbital bristle  .......................................................................................................................  27. 

Two orbital bristles, anterior pair sometimes small or very fine  ................................................  32. 

27. Halter present but small. Interfrontal bristles very fine and clustered towards lower half of frons; 

head shiny yellow and thorax shining reddish-brown  ..................  H. australis (Papp, 1979) (VIC) 

Halter absent. Interfrontal bristles usually larger, if fine then more evenly spaced on frons, not 

clustered towards front; head and thorax usually concolourous or nearly so, but if head yellow 

and thorax brown then both dull with microtrichia  .....................................................................  28. 

28. Thorax dark brown or black, head brown or orange  ...................................................................  29. 

Thorax yellow or orange, concolourous with head  .....................................................................  30. 

29. Frons with 3–4 narrowly separated interfrontal bristles (all subequal); frons reddish-brown, 

darkened apically; frontal vitta shiny .............................................  H. auricoma sp. n. (NSW, VIC) 

Frons with 3 widely separated interfrontal bristles (2 large + 1 small); frons colour various 

(brown or gold) but always with 5 pale yellow stripes; frontal vitta dulled from rugose surface or 

microtomentum  ..............................................................  H. regalis, in part (Richards, 1973) (WA) 

30. Anepisternum yellow with katatergite and lower two-thirds of katepimeron dark brown. 

Interfrontal bristles very fine and subequal in length  ............................  H. flavithorax sp. n. (WA) 
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Anepisternum and katepimeron yellow with dark brown katatergite. Interfrontal bristles with 

anterior-most pair smaller than posterior pairs  ...........................................................................  31. 

31. Frons brownish with 5 pale yellow stripes; eye large, ocelli present; bristles on head narrow. 

Eight rows of acrostichal setae present  ..........................  H. regalis, in part (Richards, 1973) (WA) 

Frons plain yellow; eye reduced, ocelli absent and replaced by diverging setulae; bristles on head 

stout. Ten rows of acrostichal setae present  .......  H. robustaseta sp. n. (NSW – Lord Howe Island) 

32. Frons with stripes contrasting with base colour  ..........................................................................  33. 

Frons without stripes  ...................................................................................................................  35. 

33. Head yellow, thorax black; frons with 4 narrow brown stripes creating an M-shape around 

interfrontal bristles; face with a brown, transverse, medial stripe  ...........  H. truemani sp. n. (TAS) 

Head caramel to dark brown, concolourous with thorax; frons with 4–5 stripes in a different 

conformation; face without stripe  ...............................................................................................  34. 

34. Head caramel brown, frons with 5 golden stripes (orbital stripes narrow and connecting to frontal 

vitta stripe around ocelli); gena pale yellow, often translucent; interfrontal bristles fine, relatively 

small  .............................................................................................................  H. irwini sp. n. (NSW) 

Head dark brown, frons with 4 silvery stripes (interfrontal and orbital stripes); gena dark brown; 

interfrontal bristles not unusually fine, larger  ...........................................  H. velutina sp. n. (QLD) 

35. Halter present at least in a vestigial form, with a knob  ...............................................................  36. 

Halter completely absent  .............................................................................................................  38. 

36. Body dark, head yellow to orange and contrasting with thorax  ..................................................  37. 

Body pale, at most abdomen dark but head and thorax always concolourous  ............................  38. 

37. Large species (2.7–3.8 mm). Palpus greatly swollen and leaf-shaped. Legs entirely dark brown. 

Wing present as a minute knob (smaller than apex of halter)  ...................  H. notechis sp. n. (TAS) 

Small species (1.3–1.8 mm). Palpus elongate, not distinctly swollen. Legs yellow with fore tibia 

darker. Wing entirely absent  .........................................................  H. flavipes (Papp, 2021) (NSW) 

38. Katatergite pale, concolourous with rest of thorax; abdomen pale reddish. Halter noticeably 

reduced, brown  ..............................................................................................  H. loligo sp. n. (TAS) 

Katatergite dark brown, contrasting with orange-brown thorax; abdomen black. Halter normal or 

only slightly reduced, reddish-brown ...........................................  H. dodo (Richards, 1973) (TAS) 
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39. Head and thorax concolourous  ....................................................................................................  39. 

Head and thorax different colours  ...............................................................................................  41. 

40. Head and thorax orange; frons flattened and wedge-shaped. Thorax laterally with a dark brown 

patch split by a silver microtomentose stripe and a small anterior silvery patch just below it. 

Preabdomen covered in sparse golden setae  ..............  H. glabra sp. n. (NSW – Lord Howe Island) 

Head and thorax dark brown; frons not flattened. Thorax laterally solid brown with no distinct 

patterns. Preabdomen covered in dense brown setae  ..................................................................  40. 

41. Fore and hind tibiae largely dark brown. Ocelli present  ................................  H. holti sp. n. (NSW) 

Fore and hind tibiae yellow. Ocelli absent  .............  H. howensis sp. n. (NSW – Lord Howe Island) 

42. Fore tarsi and tarsomeres 3–5 of mid and hind legs (dirty) white  ...  H. flagella sp. n. (QLD, TAS) 

All tarsi reddish-brown to black  .................................................................................................  42. 

43. Female mid tibia with a very small apicoventral seta  ..................  H. truncata (Papp, 2021) (NSW) 

Female mid tibia with a large apicoventral seta  ..........................................................................  43. 

44. Antennae reddish; head uniformly orange with some darkening around and behind ocelli; 

interfrontal bristles subequal. Fore legs reddish-orange, mid and hind legs bicoloured. Abdominal 

setae pale orange-brown  ..........................................................  H. dealata (Richards, 1973) (TAS) 

Antennae dark reddish; head dark reddish-orange with strong darkening around and behind ocelli; 

medial pair of interfrontal bristles slightly larger than others. Legs black with pale knees, tarsi 

brown. Abdominal setae dark brown  ........................................  H. cynthia (Richards, 1973) (TAS) 

3.11 Species descriptions 

Species are arranged into macropterous, brachypterous and apterous groups and are ordered 

alphabetically within these groups. 

Macropterous Species: 

3.11.1  Howickia acicula sp. n. 

(Figs. 3.5–3.6) 

Description. Body length: Males 2.7–3.4 mm, females 2.7–3.1 mm. 

Head: Black, lower margin of frons orange, frontal vitta and orbital plates reddish; frontal vitta, 

interfrontal plates and orbital plates with silver microtomentum; gena reddish anteriorly; antenna brown. 
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Frontal width 2.0× interfrontal height, 2 pairs of large interfrontal bristles preceded by a smaller pair 0.5× 

length of posterior pair; 2 lateroclinate orbital bristles, anterior bristle 0.5× length of posterior bristle. 

Gena with strong upcurved bristle and 5–6 smaller setae, finely and densely striate, shiny, lower third 

microtomentose; vibrissal angle with 3 subvibrissal setae. Face with a slightly flattened triangle along 

ventromedial margin; palpus clavate with 1 large apical and 1 large preapical seta. Eye height 2.5× genal 

height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral edge lighter and 

with pale spots on posterior notopleural lobe; anepimeron with lighter posteroventral spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.5× length of posterior), dorsocentral rows separated by 4–5 rows of 

long, fine acrostichal setae. Katepisternum with several small setulae in addition to large posterior seta. 

Scutellum microtomentose, subtriangular, length 0.7× width; 4 long scutellar bristles, apical pair 2.0× 

length of scutellum. 

Legs: Brown, tibiae proximally pale brown; tarsi pale brown. Male mid tibia with 2 rows of stout 

ventral setae along entire length, mid femur with 2 corresponding rows of strong proximoventral setae; 

mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 3 dorsal bristles (2 

anterodorsal and 1 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal).  

Wing: Strongly infuscate; ventral surface of vein R1 white, other veins light brown. Second costal 

sector subequal to third. R2+3 sinuate, distal curve stronger than basal curve; R4+5 upcurved, meeting costa 

well before wing tip; costa extending well past apex of R4+5 (~5× costal width) Halter yellow-white. 

Male abdomen: Dark brown, almost black, shiny despite microtrichia. T2–5 and S2–4 slightly 

desclerotized along edges, otherwise heavily sclerotized, uniformly long-setose along posterior half with 

large posterolateral setae. S5 large, shiny, broad but short (width 3.0× length), posteromedially 

desclerotized and bulging with dense patch of short setae, laterally with much longer setae. Epandrium 

large, hemispherical, and uniformly long-setose; cercus flattened, rectangular with 2 very long setae. 

Hypandrium medially strongly sinuate; ventral lobe thin, tapered, slightly sinuate with a thin sheet 

connecting to medial part; posterodorsal lobe short. Surstylus tripartite, anterior lobe subquadrate and 

bare, mediolateral lobe triangular and extending over medial part, posterior lobe triangular with an 

extremely large, thickened ventral horn and some smaller lateral setae. Postgonite elongate, sinuate, distal 

third with anterior edge serrate with numerous minute setulae, apex curved forwards into hook. 

Phallapodeme sinuate with large anterodorsal fin; basiphallus with short, rectangular arms. Distiphallus 

divided into two distinct sections: basal half heavily sclerotized with a large saddle-like dorsal sclerite and 

a flattened ventral sclerite articulating to form a tube; distal half with a V-shaped dorsal sclerite and a thin 
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ventral sclerite fused laterally into a tube supporting a membranous apex with numerous dorsoapical rows 

of small spicules. 

Female abdomen: Dark brown, sometimes desclerotized, shiny despite microtrichia. T2–5 

uniformly long-setose in posterior two-thirds with large posterolateral setae, S2–5 uniformly long-setose 

along entire surface. Preabdomen slightly shorter than length of head + thorax. Postabdomen elongate, 

narrow, 2.0× length of T5. T6 and T7 reduced to a pair of L-shaped lateral plates, each bearing a posterior 

row of 4 setae. Epiproct rectangular with a triangular posteromedial point and paired dorsomedial setae. 

Cercus subtriangular with 4 long sinuate setae (1 apical, 2 lateral and 1 dorsal) and several smaller 

setulae. S6-7 relatively well-developed, entirely microtomentose, medially desclerotized, bell-shaped 

plates bearing a posterior row of 10 setae. S8 reduced to an ovoid, microtomentose plate with a preapical 

pair of setae. Hypoproct largely desclerotized, rounded, microtomentose with a patch of setae. 

Spermathecae short, stout, conical and entirely lightly grooved; stem subequal in length to bulb. 

Material examined. Holotype: AUSTRALIA: Tasmania: Cuckoo Falls, 4 km E Scottsdale, along Falls 

Rd., along creek, pans/some dung, 14.xii.2003, S.A. Marshall, debu00248893 (♂, TMAG).  

Paratypes: AUSTRALIA: Tasmania: Mount Williams National Park, Stumpys Bay 

Campground, dry heath, pans, 12–13.xii.2003, S.A. Marshall (1 ♂, DEBU); same data as holotype (9 ♂, 6 

♀, TMAG, DEBU); Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, dung pans, 20–21.xii.2003, 

S.A. Marshall (2 ♀, TMAG, DEBU). 

Other material examined: AUSTRALIA: Tasmania: same data as holotype (1 ♂, 4 ♀, DEBU); 

Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, dung pans, 20–21.xii.2003, S.A. Marshall (1 ♀, 

DEBU). 

Etymology. This name is in reference to the elongate, pin- or needle-like postgonite and surstylar seta 

(Latin acicula: “a needle-like spine or bristle; a hairpin”). 

Comments. Howickia acicula is part of the Tasmania-endemic H. flaviterga species group which also 

includes H. biantenna, H. flaviterga, and H. grandisterna. It differs from H. grandisterna in having 4 

rows of acrostichal setae and vein R2+3 separated from the costa by 2.5× the costal width, and can be 

distinguished from H. biantenna by the presence of 2 pairs of dorsocentral bristles. H. acicula is 

externally very similar to H. flaviterga, though it differs in only having 4 rows of acrostichal setulae and a 

slightly longer scutellum. Male genitalia also differ significantly. H. acicula is sympatric with H. 

biantenna and H. grandisterna, which were also in the same collections from Mount Williams National 

Park. 
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3.11.2  Howickia biantenna sp. n. 

(Figs. 3.7–3.8) 

Description. Body length: Males 2.0–2.5 mm, females 1.8–2.8 mm. 

Head: Dark brown, lower quarter of frons orange (rarely without), frontal vitta reddish; frontal 

vitta, bases of interfrontal bristles and orbital plates with silver microtomentum; gena brown; antennae 

brown above and orange below. Frontal width ~1.8× interfrontal height. 3 pairs of large interfrontal 

bristles preceded by a smaller pair ~0.5× length of posterior pairs; 2 lateroclinate orbital bristles, anterior 

bristle ~0.6× length of posterior bristle. Gena with strong upcurved bristle and 5–6 smaller setae, finely 

and densely striate, shiny, lower third microtomentose; vibrissal angle with 3 subvibrissal setae. Face with 

a slight triangular groove along ventromedial margin; palpus clavate with 2 large apical setae. Compound 

eye small, median height ~1.5× median genal height. 

Thorax: Brown; scutum shiny despite brown microtrichia, posterolateral edge lighter and with 

pale spots on posterior notopleural lobe; anepimeron with lighter posteroventral spot. One pair of 

dorsocentral bristles, dorsocentral rows separated by 6 rows of long, fine acrostichal setae. Katepisternum 

with several small setulae in addition to large posterior seta. Scutellum microtomentose, subtriangular, its 

length ~0.67× its width; 4 scutellar bristles long, apical pair ~2.0× length of basal pair. 

Legs: Brown, tibiae proximally slightly paler; tarsi pale brown. Male mid tibia with 2 rows of 

stout ventral setae, mid femur with 2 corresponding rows of strong proximoventral setae; mid basitarsus 

with a distinctly enlarged ventral seta. Basal half of mid tibia with 3 dorsal bristles (2 anterodorsal and 1 

posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Wing: Lightly infuscate. Second costal sector slightly shorter than third costal sector. R2+3 sinuate, 

distal curve slightly stronger than basal curve; R4+5 rather strongly upcurved, meeting costa well before 

wing tip; costa extending far past R4+5 (~7× costal width). Halter pale: knobs brown, apically white, stems 

pale brown. 

Male abdomen: Brown, dull from dense microtrichia. T2–5 and S2–4 slightly desclerotized 

around edges, medially normally sclerotized, uniformly long-setose along posterior half with large 

posterolateral setae. S5 large, broad but short (width ~3.5× length), desclerotized along right posterior 

edge with a posteromedial patch of short setae anterior to a row of 20 short, flat teeth, laterally with much 

longer setae. Epandrium large, spherical, and uniformly long-setose; cercus flattened, rectangular with 1 

long, sinuate seta. Hypandrium medially gently sinuate; ventral lobe thin, triangular with knob at apex; 

posterodorsal lobe short. Surstylus rectangular, anteroventral corner thin and extending forwards slightly, 
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posteroventral corner bulging outwards with two large, curved apical horns (outer one ~1.5× length and 

~2.0× width of inner one) and two smaller lateral setae. Postgonite elongate, J-shaped, medial third 

bulging slightly, distal third curved forwards. Phallapodeme sinuate, apically broadened; basiphallus long, 

triangular with a slight anteromedial lobe. Distiphallus divided into two distinct sections: basal half 

heavily sclerotized with a large saddle-like dorsal sclerite and a slightly smaller saddle-like ventral 

sclerite articulating to form a tube; distal half with a V-shaped dorsal sclerite and a large saddle-like 

ventral sclerite fused laterally into a tube supporting a membranous apex with numerous dorsoapical rows 

of small spicules. 

Female abdomen: Dark brown, T2–5 sometimes desclerotized along anterior edges, shiny despite 

microtrichia. T2–5 uniformly long-setose in posterior two-thirds with large posterolateral setae, S2–5 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane with setal 

patches. Preabdomen slightly shorter than length of head + thorax. Postabdomen elongate, narrow, ~3.0× 

length of T5. T6 and T7 relatively well-developed, present as broad rectangular plates with some central 

desclerotization and bearing a posterior row of 8 setae. Epiproct rectangular with a triangular 

posteromedial point and dorsomedially bearing a pair of setae. Cercus semicircular with 4 long sinuate 

setae (1 apical, 2 preapical and 1 basolateral) and several smaller setulae. S6 and S7 relatively well-

developed, present as largely microtomentose, rectangular plates with some central desclerotization and 

bearing a posterior row of 10 setae. S8 reduced to an ovoid, posteriorly microtomentose plate with 2 

preapical pairs of setae. Hypoproct largely desclerotized, rounded, microtomentose with a preapical row 

of setae. Spermathecae elongate, clavate and entirely lightly grooved; stem strongly ridged, ~0.25× length 

of bulb. 

Material examined. Holotype: AUSTRALIA: Tasmania: Mount Williams National Park, Stumpys Bay 

Campground, dry heath, pans, 12–13.xii.2003, S.A. Marshall, debu00247613 (♂, TMAG).  

Paratypes: AUSTRALIA: same data as holotype (11 ♂, 22 ♀, TMAG, DEBU).  

Other material examined: AUSTRALIA: New South Wales: Minnamurra Falls, 4.x.1965, D.H. 

Colless (1 ♀, ANIC). Tasmania: same data as holotype (6 ♂, 9 ♀, DEBU); near Weldborough, 

41˚10’00”S 147˚08’00”E, Nothofagus forest, 20–25.ii.1993, J. Trueman et al., Site A (2 ♀, ANIC); 

Scottsdale, 20 km W, dry forest, dung pans, 14.xii.2003, S.A. Marshall (1 ♂, 3 ♀, DEBU). 

Etymology. This name is in reference to the two-toned antennae of the species (dark brown above and 

orange below). 
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Comments. Howickia biantenna is part of the Tasmania-endemic H. flaviterga species group which also 

includes H. acicula, H. flaviterga, and H. grandisterna. H. biantenna differs from H. acicula and H. 

grandisterna in having only one pair of dorsocentral setae, and from H. flaviterga in having 4 interfrontal 

bristles and a slightly longer scutellum. Male genitalia also differ significantly. H. acicula is sympatric 

with H. biantenna and H. grandisterna, which were also in the same collections from Mount Williams 

National Park. 

3.11.3  Howickia brevior (Richards) 

Leptocera (Biroina) brevior Richards, 1973: 339. 

Biroina brevior (Richards), Marshall, 1989: 602; Roháček et al., 2001: 124. 

Howickia brevior (Richards), Marshall et al., 2014. 

(Figs. 3.9–3.10) 

Description. Body length: Male 1.5 mm, female 1.6 mm. 

Head: Dark brown, lower half of frons orange extending upwards beside interfrontal plates to 

level of ocellar triangle; lower half of frontal vitta yellowish, upper half and ocellar triangle dark brown; 

frontal vitta, interfrontal plates and orbital plates with silvery microtomentum; gena brown; antennae 

brown. Frontal width ~2.2× interfrontal height. 2 pairs of large interfrontal bristles preceded by a smaller 

pair ~0.5× length of posterior pairs; 2 lateroclinate orbital bristles plus 2 minute setulae, anterior bristle 

~0.6× length of posterior bristle. Gena with strong upcurved bristle and 3–4 smaller setae, finely and 

densely striate, shiny, lower half microtomentose; vibrissal angle with 2 subvibrissal setae. Face normal, 

palpus clavate with 1 large apical and 1 large subapical setae. Compound eye normal, median height 

~2.0× median genal height. 

Thorax: Dark brown; scutum dull with brown microtomentose, edges narrowly lighter and with 

pale spots on posterior notopleural lobes; anepimeron with lighter posteroventral spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.4× length of posterior pair, not much larger than acrostichals), 

dorsocentral rows separated by 6 rows of long, fine acrostichal setae. Scutellum large, microtomentose, 

semicircular, its length ~0.67× its width; 4 scutellar bristles long, apical pair ~1.5× length of basal pair. 

Legs: Dark brown, tibiae proximally paler; tarsi brown (first 2 hind tarsomeres dark brown), 

basitarsus darkest. Male mid tibia with stout apicoventral seta and 2 rows of stout ventral setae, mid 

femur with 2 corresponding rows of strong proximoventral setae; mid basitarsus without a distinctly 
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enlarged ventral seta. Basal half of mid tibia with 4 dorsal bristles (2 anterodorsal and 2 posterodorsal), 

distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Wing: Strongly infuscate. Second costal sector ~0.5× third costal sector. R2+3 strongly sinuate, 

curves roughly symmetrical rounded right angles, sometimes with a short appendage on distal curve; R4+5 

slightly upcurved, meeting costa just before wing tip; costa extending slightly past R4+5 (~3× costal 

width). Halter pale brown. 

Male abdomen: Dark brown, shiny with microtomentose bands along T2–4 (according to 

Richards). T2–5 and S2–4 heavily sclerotized, uniformly long-setose along posterior half of sclerites. S5 

concealed and undescribed by Richards; S6+7 small and constricting before epandrium. Epandrium (as 

can be seen from holotype photos) rather flattened, sparsely long-setose. Further details of postabdomen 

unavailable. 

Female abdomen: Dark brown, heavily sclerotized. T2–5 uniformly long-setose in posterior two-

thirds with large posterolateral setae, S2–5 uniformly long-setose along entire surface with large 

posterolateral setae; pleural membrane with sparse setae. Preabdomen subequal to length of thorax. 

Postabdomen retracted into preabdomen and hardened, making most of the postabdomen impossible to 

examine. Cercus subtriangular with 4 long sinuate setae (1 apical, 1 preapical, 1 basolateral and 1 ventral) 

and several smaller setulae. Hypoproct rounded, microtomentose with a preapical row of 4 stout setae. 

Spermathecae stout, bulb ovoid and lightly grooved; stem indistinct with a basal ring of small bumps. 

Type material. Holotype: AUSTRALIA: New South Wales: Otford, swept close to surface of rocks and 

water, 31.xii.1962, D.H. Colless (♂, ANIC). Holotype photos provided by James Lumbers. 

Material examined. AUSTRALIA: New South Wales: Upper Allyn River, 22.iv.1970, D.H. Colless (1 

♀, ANIC). 

Comments. The description of male characters is based on holotype photos. The only specimen available 

to us was a female with a collapsed abdomen. Features described above were visible through the 

preabdominal sclerites.  

3.11.4  Howickia capitalis (Richards) 

Leptocera (Biroina) capitalis Richards, 1973: 343. 

Biroina capitalis (Richards), Marshall, 1989: 602; Roháček et al., 2001: 125. 

Howickia capitalis (Richards), Marshall et al., 2014. 
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(Figs. 3.11–3.12) 

Description. Body length: Males 1.5–1.8 mm, females 1.6–1.7 mm. 

Head: Dark brown, lower half of frons orange, darker spots around bases of interfrontal bristles 

and along orbital plate; entire head shiny despite dense microtrichia; gena reddish, lighter anteriorly; 

antennae orange. Frontal width ~1.8× interfrontal height. 2 pairs of large interfrontal bristles preceded by 

a smaller pair ~0.6× length of posterior pairs; 2 lateroclinate orbital bristles, anterior bristle ~0.6× length 

of posterior bristle. Gena with strong upcurved bristle and 2 smaller setae, finely and densely striate, 

shiny, lower half microtomentose; vibrissal angle with 2 subvibrissal setae. Face with small flattened 

triangle along ventromedial margin; palpus clavate with 2 large apical setae. Compound eye large, median 

height ~2.5× median genal height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral edges reddish and 

with pale spots on posterior notopleural lobes. Anepisternum with a shining (bare) spot on the anterior 

margin. One pair of dorsocentral bristles, dorsocentral rows separated by 10 rows of long, fine acrostichal 

setae. Scutellum microtomentose, subtriangular, its length ~0.67× its width; 4 scutellar bristles long, 

apical pair ~1.7× length of basal pair. 

Legs: Dark brown, tibiae proximally paler; tarsi brown. Male mid tibia with a stout apicoventral 

seta and 2 rows of stout ventral setae; mid tibia with 2 corresponding rows of strong proximoventral 

setae; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 4 dorsal bristles 

(2 anterodorsal and 2 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Wing: Moderately infuscate, especially so along anterior half. Second costal sector ~0.75× third 

costal sector. R2+3 sinuate, distal curve stronger than basal curve, meeting costa at an angle of ~60˚; R4+5 

upcurved, meeting costa well before wing tip; costa extending past R4+5 (~5× costal width). Halter dark: 

knob dark brown, stem light brown. 

Male abdomen: Dark brown, heavily sclerotized, shiny despite dense microtrichia. T2–5 and S2–

4 sparsely long-setose along posterior half with large posterolateral setae. S5 broad, broadly desclerotized 

posteromedially with 2 preapical rows of short setae (6 anterior and 10 posterior) anterior to a row of 22 

short, flat teeth, laterally with longer setae. Epandrium small, hemispherical, and uniformly long-setose; 

cercus flattened, apparently with no enlarged setae. Hypandrium medially gently curved; ventral and 

posterodorsal lobes undescribed/unillustrated. Surstylus bilobed: anterior lobe broad, spoon-like; posterior 

lobe also spoon-like, curved inwards and bearing 5–6 long, stout apical setae and an apicolateral patch of 
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setulae. Postgonite elongate, tapered. Phallapodeme gently curved, apically slightly broadened. 

Distiphallus apparently largely desclerotized with apex tapered. 

Female abdomen: Dark brown to almost black, shiny despite microtrichia. T2–5 sparsely long-

setose in posterior two-thirds with large posterolateral setae, S2–5 uniformly long-setose along entire 

surface with large posterolateral setae; pleural membrane with sparse setae. Preabdomen subequal in 

length to thorax. Postabdomen elongate, narrow, ~3.0× length of T5. T6 and T7 relatively well-

developed, present as rectangular plates with some central desclerotization and bearing a posterior row of 

6 setae. Epiproct rectangular, centrally desclerotized and bearing a dorsomedial pair of setae. Cercus 

semicircular with 4 long sinuate setae (1 apical, 2 lateral and 1 dorsal) and several smaller setulae. S6 and 

S7 relatively well-developed, present as microtomentose, rectangular plates with some central 

desclerotization and bearing a posterior row of 10 and 8 setae, respectively. S8 reduced to a rectangular, 

microtomentose plate with medial row of 4 setae. Hypoproct rounded, posteriorly microtomentose with a 

preapical row of setae. Spermathecae stout, bulb ovoid and deeply grooved; stem short, ~0.5× length of 

bulb. 

Type material. Holotype: AUSTRALIA: New South Wales: Boro, 16 km S Lake Bathurst, 27.ii.1966, 

Z. Liepa (♂, ANIC). Holotype photos provided by James Lumbers. 

 Paratypes: AUSTRALIA: Australian Capital Territory: Black Mountain, light trap, 28.x.1964, 

I.F.B. Common (1 ♀, ANIC); Mount Gingera, 3.xii.1964, E.B. Britton (1 ♂, ANIC); Tidbinbilla, Malaise 

trap, 29.xi.–2.xii.1965, D. Havenstein (1 ♀, ANIC); New South Wales: Burke’s Creek, near The Rock, 

6.iv.1963, D.K. Alpine (3 ♀, AMSA). 

Material examined. AUSTRALIA: Australian Capital Territory: Black Mountain, 700 m, carrion trap, 

11–18.iv.1978, S. & J. Peck (1 ♀, DEBU); New South Wales: Kosciuszko National Park, 4 km NNE 

Mount Perisher, 36˚13’12”S 148˚15’00”E, 4.ii.1984, L. Hill (1 ♀, ANIC); Queensland: Carnavaron 

National Park, Mount Moffatt Section, Maranoa River, East branch near Top Moffat Camp, 25˚03’12”S 

148˚03’30”E, Malaise trap, 10–13.x.2002, J.M. Cumming (1 ♂, DEBU). 

Comments. We have seen only photos of the male type material and no further males were available for 

examination. The description of the male abdomen is therefore based on photos and on Richards’ original 

description and figures. 

This species is externally similar to H. fuscalis, which also has a dark brown halter and shining 

anepisternum. H. capitalis can be separated from H. fuscalis by the presence of two posterodorsal setae in 

the proximal half of the mid tibia, and by its unique male and female terminalia. 
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3.11.5  Howickia erythrocephala sp. n. 

(Fig. 3.13) 

Description. Body length: Males 3.5–3.8 mm; females 3.1–4.0 mm. 

Head: Dark orange, frontal vitta yellowish, bases of orbital bristles and behind dark brown, 

ocellar triangle dark brown; gena yellow-orange; antennae orange, apically darkened. Frontal width ~1.6× 

interfrontal height. 4 pairs of small interfrontal bristles; 2 lateroclinate orbital bristles, anterior bristle 

subequal to posterior bristle. Gena with strong upcurved bristle and 8–9 smaller setae, finely and densely 

striate, shiny, lower fifth microtomentose; vibrissal angle with 4 subvibrissal setae. Face with a small 

flattened triangle along ventromedial margin; palpus clavate with 1 large apical and 1 large preapical seta. 

Compound eye small, median height ~1.5× median genal height. 

Thorax: Black; scutum shiny despite brown microtrichia, posterolateral edge thinly lighter and 

with pale spot on posterior notopleural lobe. Two pairs of dorsocentral bristles (anterior pair ~0.5× length 

of posterior pair), dorsocentral rows separated by 12 rows of long, fine acrostichal setae. Scutellum 

microtomentose, large, subrectangular, its length ~0.67× its width; 4 scutellar bristles long, apical pair 

~1.25× length of basal pair. 

Legs: Black, femur distally and tibiae proximally and distally paler reddish-brown; tarsi brown, 

basitarsus darkest. Male mid tibia with a stout apicoventral bristle and 2 rows of stout ventral setae, mid 

femur with 2 corresponding rows of fine proximoventral setae; mid basitarsus with a distinctly enlarged 

ventral seta in both sexes. Basal half of mid tibia with 4 dorsal bristles (2 anterodorsal and 2 

posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Wing: Tessellated. Second costal sector slightly longer than third costal sector. R2+3 strongly 

sinuate, proximal curve straight towards costa (separated by ~2× costal width) before curving away 

slightly, distal curve meeting costa at an angle of ~60˚; R4+5 gently sinuate, meeting costa well before 

wing tip; costa ending at R4+5. Halter dark brown. 

Male abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 uniformly 

long-setose with large posterolateral setae; pleural membrane with sparse setae. S5 broad (width ~2.5× 

length), heavily microtomentose, long-setose along posterolateral corners with posteromedially 

desclerotized triangle with many small stout setae, laterally with much longer setae. Epandrium rather 

small, squarish, and very densely microtomentose and long-setose; cercus slightly expanded, subquadrate 

with 1 very long seta and numerous smaller setae. Hypandrium medially sinuate; ventral lobe highly 

membranous, broad apically; posterodorsal lobe sinuate. Surstylus large, rectangular, ventral edge 
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bisinuate, junction between anterior and posterior lobes very broad: anterior lobe with several stout 

ventral setae; posterior lobe with 2 clusters of stout ventral setae. Postgonite elongate, gradually tapered 

though slightly constricted about midlength, proximally with a pair of anterior setulae just above a small 

triangular lateral lobe, apex bent forwards and rounded. Phallapodeme gently sinuate with a large dorsal 

fin on anterior half; basiphallus elongate, L-shaped, with the apical two-thirds tapered and curved, 

laterally resembling the head of an ibis. Distiphallus tubular, elongate, gently sinuate, moderately 

sclerotized with dorsomedial unsclerotized hole, apex scoop-like and membranous. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 

uniformly long-setose with large posterolateral setae; pleural membrane with sparse setae. Preabdomen 

slightly longer than length of head + thorax. Postabdomen retracted into preabdomen and hardened, 

making most of the postabdomen impossible to examine. Cercus short, subtriangular with several long 

setae. Other details of the terminalia are unavailable. 

Material examined. Holotype: AUSTRALIA: New South Wales: Upper Allyn River, 22.iv.1970, D.H. 

Colless (♂, ANIC). 

Paratypes: AUSTRALIA: New South Wales: Brockelos Creek, 16.5 km S of Bermagui, 24–27.ii.1974, 

Z. Liepa (5 ♂, 1 ♀, ANIC). 

Etymology. This name is in reference to the reddish-orange or rust-coloured head on this species, which 

stands out markedly from the black body (Latin ‘erythrocephalus’: red-headed, having a red head). 

Comments. The postabdomen of the only female specimen is retracted into the preabdomen and firmly 

dried, making it impossible to evert the postabdomen without risking damaging or destroying the 

postabdomen. 

This species is externally very similar to both H. myrmecophila and H. nitidipleura. However, H. 

erythrocephala can be separated from these other two species by the dark fore tarsi and entirely dark 

brown or black halter. Interestingly, the wing pattern of H. erythrocephala more closely resembles that of 

H. nitidipleura than H. myrmecophila, but the male genitalia are more similar to H. myrmecophila than to 

H. nitidipleura. 

3.11.6  Howickia flaviterga (Richards) 

Leptocera (Acuminiseta) flaviterga Richards, 1973: 362. 

Acuminiseta flaviterga (Richards), Marshall, 1989: 602; Roháček et al., 2001: 111. 

Australimosina flaviterga (Richards), Papp, 2008: 134. 
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(Figs. 3.14–3.15) 

Description. Body length: Males 2.0–3.0 mm, females 2.4–3.7 mm. 

Head: Dark brown, lower quarter of frons orange; frontal vitta and orbital plates reddish; 

interfrontal plates and orbital plates with silver microtomentum; gena slightly reddish; antennae brown. 

Frontal width ~1.8× interfrontal height. 2–3 pairs of large interfrontal bristles preceded by a smaller pair 

~0.5× length of posterior pairs; 2 lateroclinate orbital bristles, anterior bristle ~0.6× length of posterior 

bristle. Gena with strong upcurved bristle and 3–4 smaller setae, finely striate, densely microtomentose; 

vibrissal angle with 2 subvibrissal setae. Face normal; palpus clavate with 2 large apical setae. Compound 

eye large, median height ~3.0× median genal height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral edges lighter and 

with pale spots on posterior notopleural lobe; anepimeron with lighter posteroventral spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.6× length of posterior), dorsocentral rows separated by 8 rows of 

long, fine acrostichal setae, acrostichal setae long and dense. Scutellum microtomentose, semicircular, its 

length ~0.67× its width; 4 scutellar bristles long, apical pair ~1.5× length of basal pair. 

Legs: Brown, tibiae proximally paler; tarsi brown. Male mid tibia with 2 rows of stout ventral 

setae, mid femur with 2 corresponding rows of strong proximoventral setae; mid basitarsus without a 

distinctly enlarged ventral seta. Basal half of mid tibia with 3 dorsal bristles (2 anterodorsal and 1 

posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal).  

Wing: Moderately infuscate. Second costal sector subequal to third costal sector. R2+3 sinuate, 

distal curve stronger than basal curve; R4+5 upcurved, meeting costa well before wing tip; costa extending 

past R4+5 (~5× costal width). Halter pure white. 

Male abdomen: Brown, shiny. T2–3 and S2–3 largely desclerotized, T4–5 and S4 desclerotized 

around edges, shiny, medially normally sclerotized, uniformly long-setose along posterior half. S5 large, 

shiny, posteromedially desclerotized and bulging with dense patch of short setae, laterally with much 

longer setae. Epandrium large, spherical, and uniformly long-setose; cercus flattened, rectangular with 3 

very long setae and numerous smaller setae. Hypandrium medially strongly sinuate; ventral lobe broad, 

triangular, and extending from main part at a ~60˚ angle; posterodorsal lobe short. Surstylus triangular 

with an anteroventral row of small setulae, posteroventral apex with a large (~0.75× surstylar length) horn 

and three smaller lateral setae. Postgonite elongate, sinuate, proximally with a pair of anterior setulae, 

distal third with numerous minute anterior setulae, apex curved forwards smoothly. Phallapodeme sinuate 

with constriction along apical eighth and large dorsal fin; basiphallus short, rectangular. Distiphallus 
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divided into two distinct sections: basal half heavily sclerotized with a large saddle-like dorsal sclerite and 

a flattened ventral sclerite articulating to form a tube; distal half with a V-shaped dorsal sclerite and a thin 

ventral sclerite fused laterally into a tube supporting a membranous apex with numerous dorsoapical rows 

of small spicules. 

Female abdomen: Brown, T2–5 usually desclerotized around edges, shiny despite central patch of 

microtrichia. T2–5 sparsely long-setose in posterior two-thirds with large posterolateral setae, S2–5 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane with sparse 

setal bands. Preabdomen slightly shorter than length of head + thorax. Postabdomen elongate, ~3.0× 

length of T5. T6 and T7 reduced to a pair of L-shaped lateral plates, each bearing a posterior row of 3 

setae. Epiproct pentagonal with a short posteromedial split and dorsomedially bearing a pair of setae. 

Cercus subtriangular with 5 long sinuate setae (1 apical, 2 lateral and 2 dorsal) and several smaller 

setulae. S6 and S7 reduced to “hollow” bell-shaped plates a bearing posterior row 8–9 setae. S8 present as 

an ovoid, entirely microtomentose plate with a preapical pair of setae. Hypoproct hexagonal, acorn-

shaped, posteriorly microtomentose with a preapical patch of setae. Spermathecae stout, bulbs conical and 

strongly grooved, neck short, tapered and bearing rows of spicules; stem short, ~0.5× length of bulb. 

Type material. Holotype: AUSTRALIA: Australian Capital Territory: Mount Gingera, 28.i.1952, 

K.R. Norris (♂, ANIC). Examined by Marshall in 1999. 

Paratypes: AUSTRALIA: Australian Capital Territory: same data as holotype (2 ♂, 2 ♀); New 

South Wales: 12 miles south of Deloraine, 220 ft., 5.iii.1963, I.F.B. Common (1 ♀); Fitzroy Falls, 

3.x.1938, A.L. Tonnoir (1 ♀); Mount Wilson, 3.vii.1961, D.H. Colless (1 ♀); all in ANIC except 1 ♂ and 

1 ♀ in BMNH. Paratype photos provided by James Lumbers. 

Material examined. Paratype photos. AUSTRALIA: Victoria: Acheron Gap, 16 km N Warburton, 750 

m, Nothofagus grove, carrion, 28.iv–7.v.1978, S. & J. Peck (3 ♂, DEBU); Tarra-Bulga National Park, 450 

m, Nothofagus ravine, carrion trap, 10–17.v.1978, S. & J. Peck (15 ♂, 7 ♀, DEBU); Wilson Promontory 

National Park, Lilly Pilly trail, 3 m, carrion pitfall trap, 12–16.v.1978, S. & J. Peck (2 ♂, DEBU); Wilson 

Promontory National Park, Lilly Pilly trail, carrion pitfall trap, 12–16.v.1978, S. & J. Peck (3 ♂, 1 ♀, 

DEBU). 

Comments. Acuminiseta Duda, 1925 was erected as a subgenus of Leptocera, based on the species 

Acuminiseta pallidicornis Villeneuve, 1916 from Africa; in this same paper, Duda described 5 other 

species of Acuminiseta from around the world (Duda, 1925). Vanshuytbroek described one species of 

African Acuminiseta in 1950 and Richards described two Australian species in 1973. In his original 

description, Richards stated that his type specimens for Acuminiseta flaviterga varied in external 
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characters, and may have even belonged to multiple species, noting that A. flaviterga “does not run down 

very well to the subgenus Acuminiseta but seems better placed there than in Limosina” (Richards, 1973). 

The poorly supported placement of two Australian species in an otherwise African genus cast doubt on 

the monophyly of Acuminiseta. In their world catalog of Sphaeroceridae, Roháček et al. (2001) noted that 

the genus at that point was certainly paraphyletic and in major need of revision, with Richards’ species in 

particular having uncertain generic placements.  

In 2008, Papp briefly reviewed all known Old World genera of sphaerocerids, and in doing so 

moved most of the species of Acuminiseta into two new genera (Australimosina Papp, 2008 & 

Eximilosina Papp, 2008) and one previously named genus (Spinilimosina Roháček, 1983), leaving only 

the type species and one new species in Acuminiseta (Marshall et al., 2011 suggest this new species might 

be a synonym of the type species) and ignoring the other four species described in Acuminiseta (A. 

cercalis Richards, 1973, A. flavicornis Duda, 1925, A. longiventris Duda, 1925, and A. rugarii 

Vanshuytbroek, 1950). However, Papp never commented on why or how he separated A. flaviterga (the 

type of his new genus Australimosina) from the other species, why he erected the genus Australimosina 

as different from Acuminiseta or why Acuminiseta cercalis (the other Australian species placed in 

Acuminiseta by Richards) was not considered. The true generic placement of Acuminiseta cercalis is 

uncertain, though it is certainly not a species of Howickia, unlike H. flaviterga. Marshall examined the 

type specimen in the Australian National Insect Collection in 1999 and noted the unusual mid tibial dorsal 

chaetotaxy (paired proximal bristles but two unpaired distal bristles) and patterned wings (three pale 

bands on a dark background) which set it apart from Howickia. 

Howickia flaviterga has the standard mid tibial chaetotaxy of winged Howickia (paired bristles at 

one-third and four-fifths with an additional seta just proximal to the lower pair), a sinuate R2+3, the male 

S5 with a posteromedial patch of stout setae present in several species of Howickia, relatively short 

surstyli and (most importantly) the tripartite hypandrium that defines Howickia. Australimosina is 

therefore a junior synonym of Howickia. The holotype of Howickia flaviterga has stronger pigment lines 

along the wing veins than the paratypes, suggesting that Richards illustrated and described one of the 

paratypes rather than the holotype. Papp based his concept of Australimosina on Richards’ description, 

without first-hand examination of the holotype. Our concept of Howickia flaviterga is also based on 

Richards’ paratype description and matches Papp’s illustrations of “Australimosina” flaviterga. Until the 

holotype male is dissected, the possibility will remain that there are two species under this name, and that 

the species treated here as “flaviterga” will require a new name. 

Howickia flaviterga is part of the Tasmania-endemic H. flaviterga species group which also 

includes H. biantenna, H. flaviterga, and H. grandisterna. H. flaviterga differs from H. acicula and H. 
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grandisterna in having 8 rows of acrostichal setulae, and from H. biantenna in having 3 interfrontal 

bristles and slightly shorter scutellum. Male genitalia also differ significantly. 

3.11.7  Howickia fuscalis (Richards) 

Leptocera (Biroina) fuscalis Richards, 1973: 338. 

Biroina fuscalis (Richards), Marshall, 1989: 602; Roháček et al., 2001: 125. 

Howickia fuscalis (Richards), Marshall et al., 2014. 

(Figs. 3.16–3.17) 

Description. Body length: Males 1.4–1.6 mm, females 1.4–1.9 mm. 

Head: Dark brown, shiny despite brown microtomentum, lower quarter of frons reddish 

extending upwards along orbital plates, frontal vitta dark reddish-brown; entire head uniformly 

microtomentose except two shiny spots on either side of ocellar triangle; gena reddish-brown; antennae 

orange. Frontal width ~1.8× interfrontal height. 2 pairs of large interfrontal bristles preceded by a smaller 

pair ~0.5× length of posterior pairs; 2 lateroclinate orbital bristles, anterior bristle ~0.7× length of 

posterior bristle. Gena with strong upcurved bristle and 2–3 smaller setae, finely and densely striate, 

shiny, lower half microtomentose; vibrissal angle with 2 subvibrissal setae. Face normal; palpus clavate 

with 2 large apical setae. Compound eye normal, median height ~2.0× median genal height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral edges lighter and 

with pale spots on posterior notopleural lobe; anepisternum with large shining bare patch. One pair of 

dorsocentral bristles, dorsocentral rows separated by 8 rows of short, somewhat stout acrostichal setae. 

Scutellum microtomentose, distinctly flattened, semicircular, its length ~0.67× its width; 4 scutellar 

bristles long, apical pair ~2.0× length of basal pair. 

Legs: Dark brown, tibiae proximally paler; tarsi brown. Male mid tibia with a moderate 

apicoventral seta and 2 rows of short ventral setae along distal half, mid femur with 2 corresponding rows 

of strong proximoventral setae; mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid 

tibia with 4 dorsal bristles (2 anterodorsal and 2 posterodorsal), distal half with 3 dorsal bristles (2 

anterodorsal and 1 posterodorsal).  

Wing: Strongly infuscate. Second costal sector ~0.75× third costal sector. R2+3 sinuate, distal 

curve slightly stronger than basal curve; R4+5 strongly upcurved, meeting costa well before wing tip; costa 

extending past R4+5 (~5× costal width). Halter dark: knob dark brown, stem brown. 
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Male abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 wide, sparsely long-

setose along posterior two-thirds with large posterolateral setae, S2–4 sparsely long-setose along entire 

surface with large posterolateral setae; pleural membrane bare. S5 large, shiny, laterally sparsely long-

setose, posteromedially with a patch of stout setae below a broad, T-shaped desclerotization with a row of 

~20 stout, flattened teeth along the posterior margin and 2 flanking tab bearing many fine, sinuate setae. 

Epandrium small, wedge-shaped, and sparsely long-setose; cercus flattened, rectangular with 2 long setae 

and numerous smaller setae. Hypandrium medially strongly sinuate; ventral lobe narrow, sinuate, largely 

membranous with many ventral spicules; posterodorsal lobe elongate, slightly sinuate. Surstylus bipartite: 

anterior lobe broad, rectangular with many lateral setulae; posteroventral lobe clavate, densely-setose 

apically with an especially large apicomesial horn. Postgonite elongate, gently tapered, and curved 

forwards in apical half, proximally with a pair of anterior setulae, distal quarter with numerous minute 

anterior setulae, apex curved forwards into a slight hook. Phallapodeme gently curved with anterior apex 

broadened; basiphallus short, arms broadened medially. Distiphallus relatively simple, tubular, largely 

desclerotized and slightly sinuate, apically with a wrinkled membrane covering apex. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 wide, sparsely 

long-setose along posterior two-thirds with large posterolateral setae, T4–5 elongated causing tip to be 

curved downwards, S2–5 uniformly long-setose along entire surface with large posterolateral setae; 

pleural membrane bare. Preabdomen slightly shorter in length to head + thorax. Postabdomen elongate, 

~2.5× length of T5. T6 and T7 reduced to a pair of L-shaped lateral plates, each bearing a posterior row of 

3 setae. Epiproct rectangular with a slight posteromedial tab and dorsomedially bearing a pair of setae. 

Cercus subtriangular with 5 long sinuate setae (2 apical, 2 lateral and 1 dorsal) and several smaller 

setulae. S6 and S7 fairly well-developed, present as rectangular plates with some anteromedial 

desclerotization and bearing posterior rows of 10 and 8 setae, respectively. S8 present as a broad, 

posteriorly microtomentose plate with a preapical row of 5–6 setae. Hypoproct rounded, posteriorly 

microtomentose with a row of 6 stout setae. Spermathecae stout, bulb spherical and strongly grooved; 

stem short, subequal in length to bulb. 

Type material. Holotype: AUSTRALIA: New South Wales: Katoomba, 15.i.1959, G.H. Hardy (♀, 

AMSA). Holotype photos provided by Russell Cox. 

Paratype: AUSTRALIA: New South Wales: Katoomba, 19.xii.1960, G.H. Hardy (1 ♀, AMSA). 

Material examined. AUSTRALIA: Australian Capital Territory: Black Mountain, 700 m, carrion trap, 

11–18.iv.1978, S. & J. Peck (1 ♀, DEBU); Black Mountain, 700 m, dry sclerophyll, carrion trap, 11–

18.iv.1978, S. & J. Peck (3 ♂, 3 ♀, DEBU); Mount Gingera, 19.xi.1968, D.H. Colless (1 ♂, ANIC). 
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Tasmania: near Weldborough, 41˚10’00”S 147˚08’00”E, Nothofagus forest, 20–25.ii.1993, J. Trueman 

et al., Site A: #3.1 (1 ♀, ANIC); Rattray’s Marsh, 41˚12’00”S 148˚09’00”E, buttongrass swamp, 20–

25.ii.1993, J. Trueman et al., Site E: #2.q pit (1 ♀, ANIC); Rattray’s Marsh, 41˚11’50”S 148˚09’30”E, 

buttongrass swamp, 23–28.viii.1993, J. Trueman et al., Site E: #YP2 4 Day (1 ♀, ANIC). 

Comments. This species is externally most similar to H. capitalis, which also has a dark brown halter and 

shining anepisternum. H. fuscalis can be separated from H. capitalis by the presence of a single 

posterodorsal seta in the proximal half of the mid tibia, as well as unique male and female terminalia. 

3.11.8  Howickia grandisterna, sp. n. 

(Figs. 3.18–3.19) 

Description. Body length: Males 2.8–3.2 mm, females 2.5–3.5 mm. 

Head: Dark brown, lower third of frons orange; frontal vitta and orbital plates reddish; frontal 

vitta, interfrontal plates and orbital plates with silver microtomentum; gena brown, anteriorly reddish; 

antennae orange-brown. Frontal width ~2.0× interfrontal height. 2 pairs of large interfrontal bristles 

preceded by a smaller pair ~0.5× length of posterior pairs; 2 lateroclinate orbital bristles, anterior bristle 

~0.6× length of posterior bristle. Gena with strong upcurved bristle and 3–5 smaller setae, very finely and 

densely striate, shiny, lower half microtomentose; vibrissal angle with 2 subvibrissal setae. Face normal; 

palpus clavate with 1 large apical and 1 large subapical seta. Compound eye large, median height ~3.0× 

median genal height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral corners lighter and 

with pale spot on posterior notopleural lobe; anepimeron with lighter posteroventral spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.5× length of posterior pair), dorsocentral rows separated by 5–6 

rows of long, fine acrostichal setae. Katepisternum with several small setulae in addition to the large 

posterior seta. Scutellum microtomentose, triangular, its length ~0.60× its width; 4 scutellar bristles long, 

apical pair ~1.5× length of basal pair. 

Legs: Brown, tibiae slightly lighter than femora; tarsi brown. Male mid tibia with a stout 

apicoventral bristle and 2 rows of stout ventral setae, mid femur with 2 corresponding rows of strong 

proximoventral setae; mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia 

with 4 dorsal bristles (2 anterodorsal and 2 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal 

and 1 posterodorsal).  

Wing: Strongly infuscate; inner surface of vein R1 white, all others light brown. Second costal 

sector subequal to third costal sector. R2+3 sinuate, distal curve stronger than basal curve, meeting costa at 
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an angle of ~60˚; R4+5 upcurved, meeting costa well before wing tip; costa extending past R4+5 (~5× costal 

width). Halter yellow-white. 

Male abdomen: Dark brown, shiny despite microtrichia. T2 and S2 largely desclerotized 

medially, T4 and S4 desclerotized around edges, medially normally sclerotized, sparsely long-setose with 

large posterolateral setae. S5 large, slightly heart-shaped (anterior edge much broader than posterior 

edge), very strongly convex, setae of main body arranged in ~3 rows, posterior edge flattened inwards to 

create densely-setose ledge. Epandrium very large, hemispherical, and densely long-setose; cercus 

elongate with a small anteroventral knob bearing several large setae. Hypandrium medially sinuate; 

ventral lobe small, triangular, and extending from main part at a ~120˚ angle; posterodorsal lobe gently 

curved. Surstylus bipartite, anterior lobe small, rectangular, directed anteriorly; posterior lobe club-

shaped, directed ventrally, largely bare except for a very large, flattened, blade-like apical horn and 4 

smaller preapical setae. Postgonite extremely elongate, sinuate, proximally with a pair of small anterior 

setulae, gently tapered along entire length, apex curved forwards into a slight hook. Phallapodeme sinuate 

with a very broad dorsal fin along anterior half; basiphallus elongate, apically tapered. Distiphallus 

divided into two distinct sections: basal half heavily sclerotized with a large saddle-like dorsal sclerite and 

a flattened ventral sclerite articulating to form a tube; distal half with a V-shaped dorsal sclerite and a 

large, saddle-like ventral sclerite fused laterally into a tube supporting a large membranous apex with the 

help of a pair of triangular lateral sclerites. 

Female abdomen: Dark brown, shiny despite microtrichia. T2–5 and S2–5 moderately sclerotized 

with edges of T4–5 and sternites slightly desclerotized, uniformly long-setose along entire surface with 

large posterolateral setae; pleural membrane with uniform setation. Preabdomen subequal in length to 

head + thorax. Postabdomen elongate, ~3.0× length of T5. T6 and T7 reduced to a pair of L-shaped lateral 

plates, each bearing a posterior row of 5 setae. Epiproct pentagonal, medially split and bearing a 

dorsomedial pair of setae. Cercus stout, subtriangular with 4 long sinuate setae (1 apical, 1 basolateral and 

2 dorsal) and several smaller setulae. S6 and S7 relatively well-developed, present as a bell-shaped plates 

with some posteromedial desclerotization and bearing posterior rows of 10–11 setae. S8 present as an 

ovoid, microtomentose plate with a preapical pair of setae. Hypoproct rounded, posteriorly 

microtomentose with a row of 4 stout setae. Spermathecae stout, bulb spherical and deeply grooved with a 

deep invagination; stem short, subequal in length to bulb. 

Material examined. Holotype: AUSTRALIA: Tasmania: Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, 

rainforest, pans, 20–21.xii.2003, S.A. Marshall, debu00248436 (♂, TMAG).  
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Paratypes: AUSTRALIA: Tasmania: same data as holotype (15 ♂, TMAG, DEBU); Waratah, 8 

km SW, 41˚29’04”S 145˚27’41”E, pans in tree fern crowns, 21–22.xii.2003, S.A. Marshall (2 ♀, TMAG, 

DEBU); Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, dung pans, 20–21.xii.2003, S.A. 

Marshall (2 ♀, TMAG, DEBU).  

Other material examined: AUSTRALIA: Tasmania: Chauncy Vale, 4 km E Bagdad, creek bed, 

pans, 9–10.xii.2003, S.A. Marshall (1 ♂, DEBU); Cradle Mountain National Park, Dove Lake, 920 m, 

dung pans in button grass, 16–17.xii.2003, S.A. Marshall (1 ♂, DEBU); Cradle Mountain National Park, 

Ronnie Creek, dung pans, 16.xii.2003, S.A. Marshall (1 ♂, DEBU); Cuckoo Falls, ~4 km E Scottsdale, 

along Falls Road, along creek, pans/some dung, 14.xii.2003, S.A. Marshall (56 ♂, 7 ♀, DEBU); Hellyer 

Gorge, 41˚16’24”S 145˚36’55”E, rainforest, pans, 18–20.xii.2003, S.A. Marshall (3 ♂, DEBU); Mount 

Williams National Park, Stumpys Bay Campground, dry heath, pans, 12–13.xii.2003, S.A. Marshall (1 ♂, 

DEBU); Rattray’s Marsh, 41˚11’50”S 148˚09’30”E, buttongrass swamp, 22–27.v.1993, J. Trueman et al., 

Site E: #5.2 (1 ♂, ANIC); Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, pans in tree fern crowns, 21–

22.xii.2003, S.A. Marshall (4 ♂, 2 ♀, DEBU); Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, 

dung pans, 20–21.xii.2003, S.A. Marshall (18 ♂, 4 ♀, DEBU); Weldborough Rainforest, pans, 11–

13.xii.2003, S.A. Marshall (11 ♂, DEBU). 

Etymology. This name is in reference to the large, boxy male sternite 5 (Latin: ‘grandis’: large, great). 

Comments. Howickia grandisterna is part of the Tasmania-endemic H. flaviterga species group which 

also includes H. acicula, H. biantenna, and H. flaviterga. It can be differentiated from H. acicula by the 

presence of 5–6 rows of acrostichal setae and vein R2+3 separated from the costa by ~4.0× the costa l 

width, and from H. biantenna and H. pertusa by the presence of 6 rows of acrostichal setulae and a 

slightly longer scutellum. Male genitalia also differ significantly. H. grandisterna is sympatric with H. 

acicula and H. biantenna, all were collected together in the same series from Mount Williams National 

Park. 

3.11.9  Howickia hardyina (Richards) 

Leptocera (Biroina) hardyina Richards, 1973: 347. 

Biroina hardyina (Richards), Marshall, 1989: 602; Roháček et al., 2001: 125. 

Howickia hardyina (Richards), Marshall et al., 2014. 

(Figs. 3.20–3.21) 

Description. Body length: Males 2.3–3.1 mm, females 2.2–3.2 mm. 
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Head: Brown, dull except frontal vitta, lower third of frons orange extending upwards along 

orbital plates, dark brown at level of ocelli and slightly on top of orbital plates, frontal vitta reddish; 

frontal vitta and orbital plates with slight silvery microtomentum; gena caramel brown; antennae orange. 

Frontal width ~2.1× interfrontal height. 2 pairs of moderately large interfrontal bristles preceded by a 

smaller pair ~0.5× length of posterior pairs; 2 lateroclinate orbital bristles, anterior bristle ~0.6× length of 

posterior bristles. Gena with strong upcurved bristle and 1–2 slightly smaller setae, finely and densely 

striate, shiny, lower half densely microtomentose; vibrissal angle with 2 subvibrissal setae. Face with 

small flattened triangle along ventromedial margin; palpus clavate with 1 large apical and 1 larger 

preapical seta. Compound eye normal, median height ~2.0× median genal height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral edge thinly lighter 

and with pale spot on posterior notopleural lobe; anepimeron with lighter ventral spot. One pair of 

dorsocentral bristles separated by 8 rows of short, rather stout acrostichal setae. Scutellum 

microtomentose, semicircular, its length ~0.67× its width; 4 scutellar bristles long, apical pair ~2.0× 

length of basal pair. 

Legs: Brown, tibiae proximally paler; tarsi brown. Male mid tibia with a small apicoventral 

bristles and 2 rows of stout ventral setae, mid femur with 2 corresponding rows of strong proximoventral 

setae; mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 3 dorsal 

bristles (2 anterodorsal and 1 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 

posterodorsal).  

Wing: Weakly infuscate, darkest along anterior half. Second costal sector slightly shorter than 

third costal sector. R2+3 sinuate, distal curve stronger than basal curve, meeting costa at an angle of ~70˚; 

R4+5 upcurved, meeting costa well before wing tip; costa extending far past R4+5 (~7× costal width). Halter 

pale: knobs white, stem pale brown. 

Male abdomen: Brown, lighter and slightly desclerotized along anterior edge, shiny despite 

medial patch of microtrichia, uniformly long-setose along entire surface with large posterolateral setae. 

S5 broad (width ~2.0× length), heavily microtomentose, long-setose along posterolateral corners with 

large, densely setulose, posteromedial desclerotized emargination with many stout setae medially and a 

row of 17–18 short, flat teeth flanked on either side by patches of incurved setae. Epandrium large, 

bulging and uniformly long-setose; cercus slightly expanded, subrectangular with 1 long sinuate seta and 

numerous smaller setae. Hypandrium medially strongly sinuate; ventral lobe small, elongate, largely 

desclerotized and extending from main part at a ~120˚ angle; posterodorsal lobe sinuate. Surstylus club-

shaped, laterally very densely long-setose with several enlarged setae along ventral margin and a large, 
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incurved posteroventral horn. Postgonite elongate, curved forward, proximally with a pair of small 

anterior setulae, constricted rather strongly about midlength and very gradually expanding towards apex 

with numerous minute anterior setulae, apex truncate. Phallapodeme strongly downcurved anteriorly with 

a slight posteroventral lobe; basiphallus short, sinuate, and truncate. Distiphallus largely tubular, tapered, 

basal two-thirds sclerotized with apical third membranous, 2 triangular dorsal lobes about midlength, 

apex split into 2 diverging, whip-like membranous filaments. 

Female abdomen: Brown, margins often desclerotized, shiny despite microtrichia. T2–5 large, 

uniformly long-setose along entire surface with large posterolateral setae, S2–5 relatively small, square, 

uniformly long-setose along entire surface with large posterolateral setae. Preabdomen subequal in length 

to thorax. Postabdomen long, slender, ~3.0× length of T5. T6 reduced to large, L-shaped plates, each 

bearing 4 apical setae and a small dorsomesial seta; T7 reduced to narrow, L-shaped plates each bearing 5 

apical setae. Epiproct rounded with a small posteromedial emargination and bearing a dorsomedial pair of 

setae. Cercus elongate with 5 long sinuate setae (1 apical, 3 lateral and 1 dorsal) and several smaller 

setulae. S6 and S7 reduced to “hollow” bell-shaped plates, anteriorly bare and shining, posteriorly 

microtomentose and bearing a row of 10 setae. S8 a large plate with a slight anteromedial emargination, 

anteromedially shining and bare, posteriorly microtomentose with a patch of larger setae. Hypoproct 

rectangular and posteriorly microtomentose with a row of setae. Spermathecae stout, egg-shaped and 

entirely lightly grooved; stem rather elongate, ~0.75× length of bulb. 

Type material. Holotype: AUSTRALIA: New South Wales: Blue Mountains, Mount Wilson, emerged 

from agaric, 29.vi.1957, D.K. McAlpine (♂, AMSA). Holotype photos provided by Russell Cox. 

Paratypes: AUSTRALIA: New South Wales: Blue Mountains, Mount Wilson, emerged from 

agaric, 14.iv.1959, D.K. McAlpine (1 ♀, AMSA); Katoomba, 31.xii.1957, G.H. Hardy (1 ♀, AMSA). 

Paratype photos provided by Russell Cox. 

Material examined. AUSTRALIA: Australian Capital Territory: Gibraltar Creek, 18.x.1967, Z. Liepa 

(1 ♀, ANIC); Mount Gingera, 19.xi.1969, D.H. Colless (1 ♀, ANIC); Pearce’s Creek, 900m, at light, 

12.xii.1966, I.F.B. Common (1 ♀, ANIC). New South Wales: Bruxner Park, 8 km N Coffs Harbour, 140 

m, rainforest, flight-intercept trap, 12.vi–25.viii.1982, S. Peck (3 ♂, DEBU); 8’ ton top, 8’ton House, 

1250 ft, 16.vii.1978, S. & J. Peck (19 ♂, 35 ♀, DEBU); 16 km NW of Milton, Porter’s Dam Road, 

9.ii.1974, Z. Liepa (1 ♀, ANIC); Bateman’s Bay, carrion trap, 28.v–3.vi.1978, S. & J. Peck (6 ♀, DEBU); 

Bruxner National Park, N Coffs Harbour, 200 m, rainforest, 9–15.vii.1978, S. & J. Peck (7 ♂, 16 ♀, 

DEBU); Conargo, Billabong Creek, 23–30.iv.1978, Z. Liepa (1 ♀, ANIC); Kyogle, 1000 m, Nothofagus 

forest, 9.vii.1978, S. & J. Peck (2 ♂, 1 ♀, DEBU); Macquarie Pass, light trap, 9.x.1969, Common & 
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Upton (1 ♀, ANIC); Royal National Park, Sydney, rainforest, carrion traps, 5–14.vi.1978, S. & J. Peck (7 

♂, 4 ♀ DEBU); Victoria: Acheron Gap, 16 km N Warburton, 750 m, Nothofagus grove, carrion, 28.iv–

7.v.1978, S. & J. Peck (1 ♂, 1 ♀, DEBU); Lind National Park, 21 km W Cann River, 500 m, carrion trap, 

18–25.v.1978, S. & J. Peck (1 ♂, 2 ♀, DEBU); Mallacoola National Park, temperate rainforest “cal.”, 21–

26.v.1978, S. & J. Peck (1 ♂, DEBU); Warburton, Cement Creek, 200 m, 28.iv–7.v.1978, S. Peck (3 ♂, 1 

♀, DEBU). 

Comments. Howickia hardyina is externally similar to the sympatric H. percostata, with both species 

having been collected from the similar localities in New South Wales and Victoria. H. hardyina can be 

differentiated from H. percostata by the presence of a single pair of dorsocentral setae, three pairs of 

interfrontal setae, and the unique male and female terminalia. 

3.11.10  Howickia kurandensis (Richards) 

Leptocera (Popondetta) kurandensis Richards, 1973: 358. 

Popondetta kurandensis (Richards), Marshall, 1989: 605; Roháček et al., 2001: 206. 

(Figs. 3.22–3.23) 

Description. Body length: Males 2.5–4.9 mm, females 3.5–4.7 mm. 

Head: Yellow, dull except frontal vitta, darker at level of ocelli, ocelli thinly bordered by black, 

area around bases of orbital bristles brownish; orbital plate with thin band of silvery microtomentum; 

gena yellow; antennae yellow. Frontal width ~1.7× interfrontal height; frontal vitta slightly impressed and 

narrow. 3–4 pairs of moderate interfrontal bristles preceded by a slightly smaller pair ~0.8× length of 

posterior pairs; 2 lateroclinate orbital bristles, anterior bristle ~0.6× length of posterior bristle. Gena with 

strong upcurved bristle and 10 smaller setulae, finely and densely striate, shiny; vibrissal angle with 3 

subvibrissal setae. Face centrally protruding with an impressed triangular groove along ventromedial 

margin; palpus clavate with 1 large apical and 1 larger preapical seta. Compound eye small, median 

height ~1.5× median genal height. 

Thorax: Black; scutum shiny despite brown microtrichia, posterolateral edge thinly lighter and 

with pale spot on posterior notopleural lobe; anepimeron with lighter posteroventral spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.5× length of posterior pair), dorsocentral rows separated by 12 rows 

of long, fine acrostichal setae. Scutellum microtomentose, semicircular, its length ~0.67× its width; 4 

scutellar bristles long, apical pair ~2.0× length of basal pair. 
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Legs: Orange, mid and hind femora dark brown proximally; first 2 tarsomeres of fore leg brown, 

distal 3 white, tarsi of other legs orange. Male mid tibia with 2 rows of stout ventral setae, mid femur with 

2 corresponding rows of strong proximoventral setae; mid basitarsus with a distinctly enlarged ventral 

seta. Basal half of mid tibia with 5 dorsal bristles (3 anterodorsal and 2 posterodorsal), distal half with 3 

dorsal bristles (2 anterodorsal and 1 posterodorsal).  

Wing: Entirely infuscate with dark spots at crossveins. Second costal sector ~2.0× third costal 

sector. R2+3 sinuate, curves roughly symmetrical, distal curve meeting costa at an angle of ~50˚; R4+5 

sinuate, meeting costa well before wing tip; costa ending at R4+5. Halter pale: knobs white, stems pale 

brown. 

Male abdomen: Black, heavily microtomentose and sclerotized. T2–3 rugose, uniformly long-

setose in posterior two-third with large posterolateral setae. S5 broad (width ~3.0× length), heavily 

microtomentose, densely setose along posterior edge with small, densely setulose, posteromedial 

desclerotized triangle with many small setae laterally. Epandrium large, bulging and densely long-setose; 

cercus slightly expanded, subtriangular with 1 long seta and numerous smaller setae. Hypandrium 

medially strongly sinuate; ventral lobe broad, triangular, and extending from main part at a ~80˚ angle 

with an additional elongate lobe just anterior; posterodorsal lobe sinuate, slightly expanded 

posteroventrally. Surstylus bipartite: anterior lobe rectangular with numerous lateral setulae; posterior 

lobe triangular with many sinuate setae along ventrolateral edge, anteriorly with a large ventral horn and 

posteroapically with a large curved horn. Postgonite elongate, sinuate, proximally with a pair of anterior 

setulae, middle third with a rounded emargination, distal third tapered with numerous minute anterior 

setulae, apex curved forwards into a rounded knob. Phallapodeme gently sinuate; basiphallus short, 

sinuate, and truncate. Distiphallus divided into two distinct sections, largely sclerotized: basal two-thirds 

heavily sclerotized with a large, triangular, saddle-like dorsal sclerite and a large, sinuate ventral sclerite 

articulating to form a tube; distal third with a Y-shaped, tapered anterodorsal sclerite bent into a ~60˚ 

angle and a flattened ventral sclerite fused laterally into a tube supporting a membranous apex. 

Female abdomen: Black, heavily microtomentose and sclerotized. T2–5 uniformly long-setose in 

posterior two-thirds with large posterolateral setae, S2–5 uniformly long-setose along entire surface with 

large posterolateral setae; pleural membrane with setal patches. Preabdomen subequal to length of head + 

thorax. Postabdomen elongate, narrow, ~3.0× length of T5. T6 relatively well-developed, present as a 

“hollow” rectangular plate and bearing a posterior row of 5–6 setulae; T7 reduced to a pair of elongate, 

curved plates, each bearing a pair of apical setae. Epiproct reduced to a pair of narrow, shiny, medially 

broadened, heavily sclerotized plates, each bearing a dorsomedial seta. Cercus elongate with 3 long 

sinuate setae (1 apical, 1 basolateral and 1 dorsal) and several smaller setulae. S6 a well-developed 
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rectangular plate bearing a posterior row of 8 setae; S7 separated medially into 2 lateral plates, each 

bearing a single anteromesial seta and a posterior row of 3 setae. S8 an ovoid, posteriorly microtomentose 

plate with a deep anteromedial emargination and a patch of setae. Hypoproct largely desclerotized, 

rounded, microtomentose with a 2 lateral patches of setae. Spermathecae short, stout, spherical and 

entirely smooth; stem slightly shorter than length of bulb. 

Type material. Holotype: AUSTRALIA: Queensland: Kuranda, 21.v.1958, D.K. McAlpine (♀, 

AMSA). 

 Paratypes: AUSTRALIA: Queensland: Kuranda, 17,20.v.1958, D.K. McAlpine (3 ♀, AMSA; 2 

♀ BMNH). 

Material examined. AUSTRALIA: Queensland: Kauri Creek, 1 km SW, 17˚09’S 145˚35’E, 700 m, 

rainforest, dung pitfall, 10–11.ii.1999, D.J. Cook (4 ♂, 1 ♀, DEBU); Kauri Creek, 1 km SW, 17˚09’S 

145˚35’E, 700 m, rainforest, dung pitfall, 10–11.ii.1999, Monteith & Cook (1 ♂, 1 ♀, QMBA); Kjellberg 

Road, Malaan National Park (formerly Dirran State Forest) boundary, 920 m, 17˚32’00.0”S 

145˚35’00.0”E, rainforest, fungus pitfall, 6–9.ii.1999, Monteith & Cook (6 ♂, 1 ♀, QMBA); Lake Barrine 

National Park, Crater Lake, sweeping, 10.iv.1999, S.A. Marshall (4 ♂, DEBU); Lake Eacham, Chamber’s 

Lodge, 19˚35’S 142˚19’E, pan traps, 6–8.iv.1999, S.A. Marshall (1 ♂, 1 ♀, DEBU); Lake Eacham, 

Chamber’s Lodge, pan traps, 6–8.iv.1999, S.A. Marshall (6 ♂, 1 ♀, DEBU); Millaa Millaa Falls, 

17˚30’00.0”S 145˚37’00.0”E, 800 m, rainforest, dung pitfall, 6–9.ii.1999, G.B. Monteith (3 ♀, QMBA); 

Mount Hugh Nelson, south base, 17˚31’S 143˚33’E, 1080 m, rainforest, rotten bait, 7–9.ii.1999, Monteith 

& Cook (5 ♂, QMBA); Mount Hypipamee National Park, 19˚43’S 143˚11’E, dung, 11.iv.1999, S.A. 

Marshall (2 ♀, DEBU); Mount Hypipamee National Park, dung, 11.iv.1999, S.A. Marshall (1 ♂, 2 ♀, 

DEBU); Mount Murray Prior, 16˚56’S 145˚51’E, dung traps, 7–8.xii.1998, G. Monteith (7 ♂, 4 ♀, 

QMBA). 

Comments. Richards (1973) described Popondetta (as a subgenus of Leptocera) largely on the basis of 

its “broadly rectangular” (as in P. vittigera Richards, 1973) or “more triangular” (as in P. kurandensis 

Richards, 1973) prosternum, which is a poor defining character because of its homoplastic nature 

(rectangular and triangular prosterna are described by Richards in Biroina, Monteithiana, and Howickia) 

and the variability of the trait itself in the genus (rectangular and triangular are quite different from each 

other). In the same paper he described Biroina as also characterized by a broad prosternum, but did not 

provide any features that can be used to distinguish it from Popondetta. Additionally, in his key to genera, 

Richards’ couplet separates Biroina from the following genera (including Popondetta) as having “Vein 

R2+3 usually strongly bisinuate”, while others are “rarely so strongly bisinuate”. However, in his generic 
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description of Popondetta, Richards describes R2+3 as “weakly or rather strongly sinuate”, directly 

contradicting his key. We have examined both species of Popondetta, and dissected P. kurandensis to 

confirm that it has the defining features of Howickia.  

3.11.11  Howickia myrmecophila (Knab & Malloch) 

Limosina myrmecophila Knab & Malloch, 1912: 236. 

Limosina (Biroella) myrmecophila (Knab & Malloch), Duda, 1925: 76. 

Leptocera (Biroina) myrmecophila (Knab & Malloch), Richards, 1973: 330. 

Biroina myrmecophila (Knab & Malloch), Marshall, 1989: 602; Papp, 1995: 543–546; Roháček et al., 

2001: 125. 

Howickia myrmecophila (Knab & Malloch), Marshall et al., 2014. 

(Figs. 3.24–3.25) 

Description. Body length: Males 3.2–5.4 mm, females 3.7–5.5 mm. 

Head: Dark orange, dark reddish from back of head to around ocellar triangle and around bases 

of orbital bristles, bases of interfrontal bristles narrowly darkened, lower portion of frontal vitta yellow; 

gena orange; antennae orange-yellow. Frontal width ~1.7× interfrontal height; frontal vitta slightly 

impressed centrally. 3 pairs of moderate interfrontal bristles preceded by a slightly smaller pair (~0.7× 

length of posterior); 2 lateroclinate orbital bristles, anterior bristle ~0.7× length of posterior bristle. Gena 

with strong upcurved bristle and 7–8 smaller setae, finely and densely striate, shiny, lower third 

microtomentose; vibrissal angle with 4 subvibrissal setae. Face with a small impressed triangular groove 

along ventromedial margin; palpus clavate with 1 large apical and 1 larger preapical seta. Compound eye 

small, median height ~1.3× median genal height. 

Thorax: Black; scutum shiny despite brown microtrichia, posterolateral edge thinly lighter and 

with pale spot on posterior notopleural lobe; katepisternum with lighter posterior spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.6× length of posterior pair), dorsocentral rows separated by 10 rows 

of long, fine acrostichal setae. Scutellum microtomentose, large, subquadrate, its length ~0.70× its width; 

4 scutellar bristles long, apical pair ~1.25× length of basal pair. 

Legs: Dark brown, tibiae brown, proximally and distally pale brown; first 2 tarsomeres of fore leg 

brown, distal 3 yellowish white, tarsi of other legs pale brown. Male mid tibia with a stout apicoventral 

bristle and 2 rows of stout ventral setae, mid femur with 2 corresponding rows of strong proximoventral 
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setae; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 7 dorsal bristles 

(4 anterodorsal and 3 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Hind tibia with stout apicoventral seta. 

Wing: Tessellated. Second costal sector slightly longer than third costal sector. R2+3 strongly 

sinuate, proximal curve occurring over a greater length than distal and almost reaching costa before 

curving away, distal curve meeting costa at an angle of ~80˚; R4+5 upcurved, meeting costa well before 

wing tip; costa ending at R4+5. Halter pale: knobs brown and apically white, stems pale brown. 

Male abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–4 uniformly 

long-setose in posterior half with large posterolateral setae. S5 broad (width ~3.0× length), heavily 

microtomentose, densely setose with posteromedially desclerotized triangle with many small stout setae, 

laterally with much longer setae. Epandrium large, squarish, and very densely long-setose; cercus slightly 

expanded, subquadrate with 2 very long setae and numerous smaller setae. Hypandrium medially 

upcurved apically; ventral lobe thin, sinuate, and extending from main part at a ~110˚ angle, connected to 

main part at anterior edge; posterodorsal lobe sinuate with a rounded preapical ventral lobe. Surstylus 

bipartite: anterior lobe rectangular with numerous ventrolateral setulae and a larger lateral seta; posterior 

lobe subtriangular with 3 large curved setae along ventral edge and 3 very large, slightly sinuate lateral 

horns. Postgonite elongate, slightly sinuate, proximally with a pair of anterior setulae, middle third 

broadened posteriorly, apex curved forwards into a rounded knob. Phallapodeme gently curved; 

basiphallus elongate, constricted apically into a rounded “head” and a downcurved, tapered “tail” region. 

Distiphallus tubular, elongate, moderately sclerotized, apically with 2 lateral, largely membranous 

downturned “wings”. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane with small 

setal patch. Preabdomen subequal in length to head + thorax. Postabdomen elongate, ~3.5× length of T5. 

T6 and T7 fairly well-developed, present as elongate rectangular plates with some medial desclerotization 

that may extend to the posterior margin, each half bearing 2 apical setae. Epiproct rectangular with a 

broad medial emargination and dorsomedially bearing a pair of setae. Cercus subtriangular with 5 long 

sinuate setae (1 apical, 2 lateral and 2 dorsal) and several smaller setulae. S6 and S7 fairly well-

developed, present as elongate rectangular plates with some medial desclerotization that extends to the 

posterior margin, each half bearing 2 apical setae. S8 reduced to an elongate, posteriorly bare medial 

plate. Hypoproct rounded, posteriorly microtomentose with a row of 6 stout setae. Spermathecae 

elongate, bulb hemispherical and deeply grooved, neck gradually tapering and finely grooved; stem short, 

~0.5× length of bulb; paired spermathecae attached closely at stem. 
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Type material. Holotype: AUSTRALIA: New South Wales: Otford, with the ant Ectatamma 

metallicum, A.M. Lea (♀, USNM). 

Material examined. AUSTRALIA: New South Wales: Darkwood Road, near New England National 

Park, ex. small carcass, 21.iii.2019, S.A. Marshall (1 ♂, 3 ♀, DEBU); Gibraltar Range, 29˚31’S 

152˚22’E, 950 m, volcanic, pitfall trap 23.ix.1999, J. Holt (1 ♀, DEBU); Mount Kaputar National Park, 

1200 m, dung, 29–30.iii.1999, S.A. Marshall (8 ♂, 5 ♀, DEBU); Mount Kaputar National Park, 30˚12’S 

150˚09’E, 1200 m, dung, 28–30.iii.1999, S.A. Marshall (3 ♂, 4 ♀, DEBU); Mount Kaputar National 

Park, 30˚12’S 150˚09’E, 1500 m, dung/pans, 29–30.iii.1999, S.A. Marshall (1 ♂, 1 ♀, DEBU); Mount 

Kaputar National Park, 30˚12’S 159˚09’E, 1300 m, dung, 28–30.iii.1999, S.A. Marshall (15 ♂, 9 ♀, 

DEBU); Mount Kaputar National Park, 30˚12’S 159˚09’E, 1500 m, dung in litter, 24–30.iii.1999, S.A. 

Marshall (10 ♂, 7 ♀, DEBU); Mount Kaputar National Park, 800 m, dung, 24–30.iii.1999, S.A. Marshall 

(3 ♂, 1 ♀, DEBU); Ulong, Ashton’s Eco Retreat, 30˚13’47”S 152˚55’12”E, dung, 22.iii.2019, S.A. 

Marshall (7 ♂, 9 ♀, DEBU); Warrumbungle National Park, 31˚14’S 149˚01’E, dry forest, dung traps, 25–

27.iii.1999, S.A. Marshall (1 ♂, 1 ♀, DEBU); Warrumbungle National Park, lookout, sweeping, 

26.iii.1999, S.A. Marshall (2 ♀, DEBU); Queensland: Bunya Mountains National Park, 1000 m, dung, 

28.iv.1999, S.A. Marshall (1 ♀, DEBU); Bunya Mountains National Park, 26˚51’S 151˚31’E, 1000 m, 

dung, 28.iv.1999, S.A. Marshall (7 ♂, 4 ♀, DEBU); Bunya Mountains National Park, 26˚51’S 151˚31’E, 

1000 m, pan trap & dung, 28.iv.1999, S.A. Marshall (3 ♂, 5 ♀, DEBU); Bunya Mountains National Park, 

26˚52’S 151˚34’E, dung pans, 8.x.2002, S.A. Marshall (2 ♂, 2 ♀, DEBU); Bunya Mountains National 

Park, Westcott Camp, 26˚51’51.0”S 151˚34’18.0”E, dung pans, 12–13.x.2002, S.A. Marshall (6 ♂, 

DEBU); Lamington National Park, Binna Burra, creek bed, pans/dung, 7.x.2002, S.A. Marshall (19 ♂, 7 

♀, DEBU); Springbrook, 30˚30’S 150˚59’E, pan traps, 9–10.iii.1999, S.A. Marshall (3 ♂, 2 ♀, DEBU); 

Springbrook, pan traps, 9–10.iii.1999, S.A. Marshall (17 ♂, 12 ♀, DEBU); Station Creek, upper, 16˚37’S 

145˚14’E, 370 m, open forest, fish pitfall, 3–11.ii.1999, Monteith & Cook (1 ♂, QMBA); Tasmania: 

Chauncy Vale, 4 km E Bagdad, creek bed, pans, 9–10.xii.2003, S.A. Marshall (1 ♂, 2 ♀, DEBU); Cradle 

Mountain National Park, Dove Lake, 920 m, dung pans in button grass, 16–17.xii.2003, S.A. Marshall (7 

♂, 2 ♀, DEBU); Mount Williams National Park, Stumpys Bay Campground, dry heath, pans, 12–

13.xii.2003, S.A. Marshall (13 ♂, 6 ♀, DEBU); Scottsdale, 20 km W, dry forest, dung pans, 14.xii.2003, 

S.A. Marshall (3 ♂, 3 ♀, DEBU); Scottsdale, 20 km W, near creek, dung pans, 13–14.xii.2003, S.A. 

Marshall (1 ♂, DEBU); Waratah, 8 km SW, 41˚29’04.0”S 145˚27’41.0”E, rainforest, dung pans, 20–

21.xii.2003, S.A. Marshall (1 ♂, DEBU). 

Comments. Howickia myrmecophila is externally similar to both H. nitidipleura and H. erythrocephala, 

but can be separated from both by the intricately patterned wings (patterning in H. nitidipleura and H. 
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erythrocephala is limited to dark spots largely on the crossveins). The original observation of Howickia 

myrmecophila associated with ants likely reflected a casual association. No observations of associations 

between this species and ants have been published since the original description and none of the 221 

specimens of H. myrmecophila collected during the current study indicate any association with ants. H. 

myrmecophila is one of the largest species of Howickia (along with H. nitidipleura) with both males and 

females reaching up to 5.4 mm in length. 

3.11.12  Howickia nitidipleura (Richards) 

Leptocera (Biroina) nitidipleura Richards, 1973: 336. 

Biroina nitidipleura (Richards), Marshall, 1989: 602; Roháček et al., 2001: 126. 

Howickia nitidipleura (Richards), Marshall et al., 2014. 

(Figs. 3.26–3.27) 

Description. Body length: Males 3.1–4.3 mm, females 3.3–5.5 mm. 

Head: Gold-orange, frontal vitta and areas below orbital bristles yellow, interfrontal plates 

slightly darkened; gena yellow; antennae yellow. Frontal width ~1.8 × interfrontal height. 3 pairs of 

moderate interfrontal bristles preceded by a slightly smaller pair (~0.7× length of posterior); 2 

lateroclinate orbital bristles, anterior bristle ~0.8× length of posterior bristle. Gena with strong upcurved 

bristle and 7–8 smaller setae, finely and densely striate, shiny, lower quarter microtomentose; vibrissal 

angle with 3 subvibrissal setae. Face with a small flattened triangle along ventromedial third; palpus 

clavate with 1 large apical and 1 large preapical seta. Compound eye normal, median height ~2.0× 

median genal height. 

Thorax: Black; scutum shiny despite brown microtrichia, posterolateral edge thinly lighter and 

with pale spot on posterior notopleural lobe; katepisternum with lighter posterior spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.5× length of posterior pair), dorsocentral rows separated by 10 rows 

of long, fine acrostichal setae. Scutellum microtomentose, large, semicircular, its length ~0.67× its width; 

4 scutellar bristles long, apical pair ~1.3× length of basal pair. 

Legs: Dark brown, femur distally and tibiae proximally and distally pale brown; basitarsus of fore 

leg brown, distal 4 white, tarsi of other legs pale brown. Male mid tibia with a stout apicoventral bristle 

and 2 rows of fine ventral setae, mid femur with 2 corresponding rows of fine proximoventral setae; mid 

basitarsus with a distinctly enlarged ventral seta in both sexes. Basal half of mid tibia with 7 dorsal 



 

 

61 
 

bristles (4 anterodorsal and 3 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 

posterodorsal). 

Wing: Tessellated. Second costal sector slightly longer than third costal sector. R2+3 strongly 

sinuate, proximal curve straight towards costa before curving away slightly, distal curve meeting costa at 

an angle of ~80˚; R4+5 upcurved, meeting costa well before wing tip; costa ending at R4+5. Halter pale: 

knobs brown and apically white, stems pale brown. 

Male abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–4 uniformly 

long-setose in posterior half with very long posterolateral setae. S5 broad (width ~2.5× length), heavily 

microtomentose, long-setose along posterolateral corners with posteromedially desclerotized triangle with 

many small stout setae, laterally with much longer setae. Epandrium rather small, squarish, and very 

densely microtomentose and long-setose; cercus slightly expanded, subquadrate with 1 very long seta and 

numerous smaller setae. Hypandrium medially sinuate; ventral lobe broad apically, curved and extending 

from main part from the back edge causing it to extend posteriorly rather than ventrally; posterodorsal 

lobe sinuate apically narrowed. Surstylus large, bipartite: anterior lobe rectangular with many ventral 

setulae and several larger ventral setae; posterior lobe subrectangular with 5 large curved setae along 

anteroventral edge and 1 large, isolated medioventral seta. Postgonite elongate, slightly sinuate, 

proximally with a pair of anterior setulae just above a small triangular lateral lobe, apical two-third 

broadened, apex rounded. Phallapodeme gently curved with a large dorsal fin on anterior half; basiphallus 

elongate, L-shaped, with a shorter horizontal proximal third and apical two-thirds tapered. Distiphallus 

tubular, elongate, sinuate, moderately sclerotized, apically scoop-like with a small dorsal extension. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 uniformly long-

setose in posterior two-thirds with large posterolateral setae, S2–5 uniformly long-setose along entire 

surface with large posterolateral setae. Preabdomen subequal in length to head + thorax. Postabdomen 

elongate, ~4.5× length of T5. T6 relatively well-developed, present as a shining, M-shaped plate with 4 

apical setae; T7 reduced to a pair of shining, elongate plates, each bearing 2 apical setae. Epiproct 

rectangular, medially split into 2 pieces and dorsomedially bearing a pair of setae. Cercus subtriangular 

with 5 long sinuate setae (1 apical, 2 lateral and 2 dorsal) and several smaller setulae. S6 relatively well-

developed, present as a shining, M-shaped plate with 4 apical setae; S7 reduced to a pair of shining, 

elongate plates joined anteriorly, each bearing 2 apical setae. S8 reduced to a large triangular plate, 

anteromedially shining and bare, laterally highly desclerotized and posteriorly microtomentose. 

Hypoproct small, subrectangular, posteriorly microtomentose with a row of setae. Spermathecae stout, 

bulb spherical but somewhat compressed and lightly grooved, neck tapered with many small, evenly 

distributed bumps; stem elongate, ~2.0–3.0× length of bulb. 
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Type material. Holotype: AUSTRALIA: New South Wales: National Park, 14.x.1956, D.K. McAlpine 

(♂, AMSA).  

 Paratypes: AUSTRALIA: New South Wales: Blue Mountains, Mount Wilson, 2.iii.1957, D.K. 

McAlpine (1 ♂); Blue Mountains, Mount Wilson, 23.ix.1961, D.K. McAlpine (1 ♂); Blue Mountains, 

Wentworth Falls, 20.ii.1959, D.K. McAlpine (1 ♀); Minnamurra Falls, 23.x.1962, D.K. McAlpine (1 ♀); 

National Park, 10.ix.1955, D.K. McAlpine (1 ♀); National Park, 13.iv.1957, D.K. McAlpine (1 ♀); 

National Park, 3.xi.1956, D.K. McAlpine (1 ♀); National Park, 30.viii.1957, D.K. McAlpine (1 ♂); 

National Park, 31.viii.1957, D.K. McAlpine (1 ♂); near Gosford, Mooney Mooney Creek, 9.xi.1957, 

D.K. McAlpine (1 ♀); Otford, 10.ii.1962, D.K. McAlpine (1 ♂, 1 ♀); Otford, 3.ii.1962, D.K. McAlpine 

(1 ♀); Otford, 3.iii.1962, D.K. McAlpine (1 ♀); Otford, 4.iv.1954, D.K. McAlpine (1 ♂); Otford, 

4.iv.1958, D.K. McAlpine (1 ♀); Otford, 8.xii.1958, D.K. McAlpine (2 ♂); same data as holotype (1 ♀). 

All in AMSA except 1 ♂ and 1 ♀ now in BMNH. Paratype photos provided by Russell Cox. 

Material examined. Paratype photos. AUSTRALIA: Queensland: Bartle Frere, 17˚23’S 145˚48’E, 1000 

m, boulder cave, dung trap, 29–30.xi.1998, G.B. Monteith (2 ♂, 7 ♀, QMBA); Bellenden Ker, top station, 

17˚16’S 145˚51’E, 1500 m, automatic dung trap, 5:30am–6:15pm, 30.xi–2.xii.1998, Monteith & Cook (6 

♂, 13 ♀, QMBA); Bellenden Ker, top station, 17˚16’S 145˚51’E, 1500 m, automatic dung trap, 6:15–7:15 

pm, 30.xi–2.xii.1998, Monteith & Cook (1 ♂, 4 ♀, QMBA); Bellenden Ker, top station, 17˚16’S 

145˚51’E, 1500 m, automatic dung trap, 7:15 pm–4:30am, 30.xi–2.xii.1998, Monteith & Cook (2 ♂, 5 ♀, 

QMBA); Bellenden Ker, top station, 17˚16’S 145˚51’E, 1500 m, dung traps, 30.xi–2.xii.1998, Monteith 

& Cook (4 ♂, 4 ♀, QMBA); Mount Kooroomool, 7 km S summit, 17˚54’S 145˚41’E, 1050 m, dung trap 

(dusk), 4.xii.1998, G.B. Monteith (12 ♂, 5 ♀, QMBA); Mount Kooroomool, 7 km S summit, 17˚54’S 

145˚41’E, 1050 m, dung trap (night/dawn), 3–4.xii.1998, G.B. Monteith (1 ♀, QMBA); Sluice Creek, 

17˚32’S 145˚32’E, 1100 m, rainforest, dung trap, 14–17.iv.1999, G.B. & S.R. Monteith (1 ♂, 1 ♀, 

QMBA); The Millstream, 10 km NNE Ravenshoe, 17˚32’S 145˚31’E, 1040 m, rainforest, fish pitfall, 3–

5.ii.1999, Monteith & Cook (4 ♂, 2 ♀, QMBA). 

Comments. Howickia nitidipleura is externally very similar to both H. myrmecophila and H. 

erythrocephala, as all three species are large with red-orange heads and patterned wings. It can be 

differentiated from H. myrmecophila by the white apical fore tarsomeres, weakly patterned wings (having 

spots largely restricted to the crossveins), shining anepisternum, and male mid tibia without a row of 

apicoventral setae. H. nitidipleura can be separated from H. erythrocephala by the white fore tarsus 

(completely dark in H. erythrocephala) and pale halter. H. nitidipleura is one of the largest species of 

Howickia (along with H. myrmecophila), with females reaching up to 5.5 mm in length. 
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3.11.13  Howickia percostata (Richards) 

Leptocera (Biroina) percostata Richards, 1973: 342. 

Biroina percostata (Richards), Marshall, 1989: 602; Roháček et al., 2001: 126. 

Howickia percostata (Richards), Marshall et al., 2014. 

(Figs. 3.28–3.29) 

Description. Body length: Males 2.9–4.3 mm, females 2.4–4.3 mm. 

Head: Dark brown, lower third of frons orange, frontal vitta orange, orbital plate lighter; frontal 

vitta, interfrontal plates and orbital plates with silver microtomentum; gena brown; antennae brown. 

Frontal width ~2.1× interfrontal height. 2 pairs of large interfrontal bristles preceded by a smaller pair 

~0.5× length of posterior pairs; 2 lateroclinate orbital bristles, anterior bristle ~0.6× length of posterior 

bristle. Gena with strong upcurved bristle and 5–6 smaller setae, finely and densely striate, shiny, lower 

third microtomentose; vibrissal angle with 2–3 subvibrissal setae. Face with small flattened triangle along 

ventromedial margin; palpus triangular with 2 large apical setae. Compound eye normal, median height 

~2.0× median genal height. 

Thorax: Dark brown; scutum microtomentose but shiny, posterolateral edge lighter and with pale 

spot on posterior notopleural lobe; anepimeron with lighter posteroventral spot. Two pairs of dorsocentral 

bristles (anterior pair ~0.5× length of posterior pair), dorsocentral rows separated by 8 rows of long, fine 

acrostichal setae. Scutellum microtomentose, triangular, its length ~0.67× its width; 4 scutellar bristles 

long, apical pair ~2.0× length of basal pair. 

Legs: Brown, tibiae slightly lighter than femora; tarsi beige. Male mid tibia with a stout 

apicoventral bristle and 2 short rows of stout ventral setae, mid femur with 2 corresponding rows of 

strong proximoventral setae; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia 

with 5 dorsal bristles (3 anterodorsal and 2 posterodorsal), distal half with 4 dorsal bristles (3 anterodorsal 

and 1 posterodorsal).  

Wing: Entirely infuscate. Second costal sector ~1.3× third costal sector. R2+3 sinuate, distal curve 

stronger than basal curve, meeting costa at an angle of ~70˚; R4+5 upcurved, meeting costa well before 

wing tip; costa extending past R4+5 (~6× costal width). Halter pale: knobs white, stems pale brown. 

Male abdomen: Brown, shiny despite microtrichia. T2–3 and S2–3 largely desclerotized, T4 and 

S4 desclerotized around edges, medially normally sclerotized, uniformly long-setose along posterior half 

with large posterolateral setae. S5 large, shiny, densely setose, posteromedially desclerotized and bulging 
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with patch of short setae, laterally with much longer setae. Epandrium large, flattened and uniformly 

long-setose; cercus slightly expanded, subtriangular with 1 very long sinuate seta and numerous smaller 

setae. Hypandrium medially strongly upcurved; ventral lobe narrow, triangular, and extending from main 

part at a ~80˚ angle; posterodorsal lobe strongly curved down posteriorly and originating form the 

posterior edge of the medial part, apex flattened and diamond-shaped. Surstylus bean-shaped with an 

anteroventral row of small setulae, posteroventral apex with a large horn and several fine lateral setae. 

Postgonite very elongate, proximally with a pair of anterior setulae, distal third tapered with numerous 

minute anterior setulae, apex curved forwards smoothly. Phallapodeme sinuate with small dorsal fin along 

anterior third; basiphallus short, slightly sinuate. Distiphallus divided into two distinct sections: basal half 

heavily sclerotized with a large saddle-like dorsal sclerite and a flattened ventral sclerite articulating to 

form a tube; distal half with a Y-shaped dorsal sclerite and a thin ventral sclerite fused laterally into a tube 

supporting a membranous apex with numerous dorsoapical rows of small spicules. 

Female abdomen: Brown, T2–4 often desclerotized along edges (especially anterior), heavily 

microtomentose. T2–5 uniformly long-setose in posterior two-thirds with large posterolateral setae, S2–5 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane with setal 

patches. Preabdomen subequal to length of head + thorax. Postabdomen elongate, narrow, ~3.0× length of 

T5. T6 relatively well-developed, present as a microtomentose, “hollow” rectangular plate and bearing a 

posterior row of 8 setae; T7 reduced to a microtomentose, “hollow” bell-shaped plate bearing a posterior 

row of 6 setae. Epiproct subrectangular and bearing a pair of dorsomedial setae. Cercus subtriangular with 

4 long sinuate setae (1 apical, 2 lateral and 1 dorsal) and several smaller setulae. S6 and S7 relatively 

well-developed, present as microtomentose, rectangular plates with some central desclerotization and 

bearing a posterior row of 8–10 setae. S8 an ovoid, entirely microtomentose plate with a patch of setae. 

Hypoproct rounded, microtomentose with a patch of larger setae. Spermathecae stout, bulb spherical and 

deeply grooved, neck short and smooth; stem ~0.33× length of bulb. 

Type material. Holotype: AUSTRALIA: New South Wales: Monga, 19.vii.1962, D.H. Colless (♂, 

ANIC). Holotype photos provided by James Lumbers. 

 Paratypes: AUSTRALIA: New South Wales: Brown Mountain, Bega district, 8.iii.1963, D.H. 

Colless (1 ♀, ANIC); Clyde Mountain, near Braidwood, 730 m, 25.ii.1961, D.K. McAlpine (1 ♀, 

AMSA); same data as holotype (1 ♀, ANIC). 

Material examined. AUSTRALIA: New South Wales: Bruxner Park, N of Coffs Harbour, 200 m, 

rainforest, 9–13.vii.1978, S. & J. Peck (1 ♂ DEBU); Queensland: Mount Carbine, dry gum forest, dung, 

12.iv.1999, S.A. Marshall (1 ♀, DEBU); Tasmania: Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, 
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rainforest, dung pans, 20–21.xii.2003, S.A. Marshall (2 ♂, DEBU) ; Victoria: Acheron Gap, 16 km N 

Warburton, 750 m, Nothofagus grove, carrion, 28.iv–7.v.1978, S. & J. Peck (1 ♂, DEBU); Bright 

Mountain Buffalo National Park, carrion trap, 22–27.iv.1978, S. & J. Peck (1 ♂, DEBU); Mount Donna 

Buang, 1200 m, 28.iv–7.v.1978, S. & J. Peck (14 ♂, 15 ♀, DEBU); Tarra-Bulga National Park, 450 m, 

Nothofagus ravine, carrion trap, 10–17.v.1978, S. & J. Peck (18 ♂, 17 ♀, DEBU); Wilsons Promontory 

National Park, Lilly Pilly trail, 3 m, carrion pitfall trap, 12–16.v.1978, S. & J. Peck (5 ♀, DEBU). 

Comments. Howickia percostata is externally similar to the sympatric H. hardyina, with both species 

having been collected from similar localities in New South Wales and Victoria. H. percostata can be 

separated from H. hardyina by the presence of two pairs of dorsocentral setae, four pairs of interfrontal 

setae, and the unique male and female terminalia. 

3.11.14  Howickia pertusa, sp. n. 

(Figs. 3.30–3.31) 

Description. Body length: Males 2.2–3.5 mm, females 3.0–3.9 mm. 

Head: Dark brown, lower third of frontal vitta and area between interfrontal plates and orbital 

plates orange, ocellar triangle slightly reddish, orbital plate narrowly reddish; frontal vitta, interfrontal 

plates and orbital plates with silvery microtomentum; gena reddish-brown; antennae brown. Frontal width 

~2.2× interfrontal height, frontal vitta rather broad. 2–3 pairs of large interfrontal bristles, preceded by a 

smaller pair (~0.7× length of posterior pairs); 2 lateroclinate orbital bristles, anterior bristle ~0.7× length 

of posterior bristles. Gena with strong upcurved bristle and 5–6 smaller setae, finely and densely striate, 

shiny, lower half microtomentose; vibrissal angle with 2 subvibrissal setae. Face shiny with a very small 

flattened triangle along ventromedial margin; palpus clavate with 1 large apical and 1 larger preapical 

seta. Compound eye large, median height ~2.5× median genal height. 

Thorax: Dark brown; scutum shiny despite microtrichia, lateral edge reddish and with pale spot 

on posterior notopleural lobe; katepisternum with lighter posterior spot, anepimeron with lighter ventral 

spot. One pair of dorsocentral bristles, dorsocentral rows separated by 8 rows of long, fine acrostichal 

setae. Scutellum microtomentose, subtriangular, its length ~0.60× its width; 4 scutellar bristles long, 

apical pair ~1.5× length of basal pair. 

Legs: Brown, tibiae proximally pale brown; tarsi brown. Male mid tibia with a large apicoventral 

bristle and 2 rows of stout ventral setae, mid femur with 2 corresponding rows of strong proximoventral 

setae; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 4 dorsal bristles 

(2 anterodorsal and 2 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 
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Wing: Strongly infuscate; inner surface of vein R1 white, all others light brown. Second costal 

sector about equal to third costal sector. R2+3 sinuate, curves roughly symmetrical, distal curve meeting 

costa at an angle of ~50˚; R4+5 gently upcurved, meeting costa well before wing tip; costa extending past 

R4+5 (~4× costal width). Halter pale: knobs brown and apically white, stems pale brown. 

Male abdomen: Brown, heavily sclerotized, shiny. T2–5 and S2–4 uniformly long-setose with 

setae socketed along posterior edge of greatly enlarged punctures, giving a dimpled appearance; S2 

slightly desclerotized around the edges. S5 broad (width ~1.8× length), shiny, very densely long-setose 

with characteristic enlarged punctures with posteromedial desclerotized strip anterior to several small 

setulae without large punctures and a row of 14 short, flat, uneven teeth. Epandrium rather small, 

compressed and sparsely long-setose; cercus bulging, subquadrate with 1 very long sinuate seta and 

numerous smaller setae. Hypandrium medially rather short, stout and curved apically; ventral lobe stout, 

projecting from main part at an angle of ~90˚; posterodorsal lobe evenly curved and originating from just 

anterior to connection with arms to medial part. Surstylus subquadrate, rather thick with many long lateral 

setae, several enlarged ventrolateral setae and 2 large ventromesial horns. Postgonite broad, L-shaped, 

tapered with flattened ventral portion bifurcated apically. Phallapodeme very strongly sinuate, apical half 

curved into almost a half circle resembling a question mark, apex truncate; basiphallus stout, rectangular. 

Distiphallus simple, tubular, slightly sinuate. 

Female abdomen: Brown to dark brown, shiny despite microtrichia. T2–5 uniformly long-setose 

along entire length with slightly larger posterolateral setae, S2–5 uniformly long-setose along entire 

surface; pleural membrane with small setal patch. Preabdomen subequal to length of head + thorax. 

Postabdomen elongate, narrow, ~4.0× length of T5. T6 and T7 reduced to paired, elongate plates which 

may be joined posteriorly and each bearing a posterior row of 3–4 setae. Epiproct rounded with a slight 

central constriction and bearing 3 unpaired dorsomedial setae. Cercus rectangular with 3 long sinuate 

setae (1 apical, 1 lateral and 1 dorsal) and several smaller setulae. S6 and S7 reduced to paired elongate 

plates which may be joined posteriorly and each bearing a posterior row of 5–6 setae. S8 an ovoid, 

entirely microtomentose plate with a dense, posterior patch of setae. Hypoproct rounded, posteriorly 

microtomentose with a patch of setae. Spermathecae stout, bulb spherical and finely grooved, neck short 

and smooth; stem subequal in length to bulb. 

Material examined. Holotype: AUSTRALIA: Tasmania: Weldborough Rainforest, pans, 11–

13.xii.2003, S.A. Marshall, debu00246936 (♂, TMAG).  

Paratypes: AUSTRALIA: Tasmania: Cuckoo Falls, ~4 km E Scottsdale, along Falls Road, along 

creek, pans/some dung, 14.xii.2003, S.A. Marshall (9 ♀, TMAG, DEBU); Hellyer Gorge, 41˚16’24”S 
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145˚36’55”E, rainforest, pans, 18–20.xii.2003, S.A. Marshall (8 ♂, TMAG, DEBU); same data as 

holotype (2 ♂, TMAG); Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, dung pans, 20–

21.xii.2003, S.A. Marshall (4 ♂, TMAG, DEBU); Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, 

rainforest, pans, 20–21.xii.2003, S.A. Marshall (2 ♂, TMAG, DEBU).  

Other material examined: AUSTRALIA: New South Wales: Araluen, Sheepstation Creek, 

24.xi.1973, Kelsey & Liepa (1 ♀, ANIC); Clyde Mountain, 730 m, 21.ix.1960, I,F,B, Common & M.S. 

Upton (1 ♀, ANIC). Tasmania: Cuckoo Falls, ~4 km E Scottsdale, along Falls Road, 14.xii.2003, S.A. 

Marshall (3 ♂, DEBU); Cuckoo Falls, ~4 km E Scottsdale, along Falls Road, along creek, pans/some 

dung, 14.xii.2003, S.A. Marshall (135 ♂, 31 ♀, DEBU); Scottsdale, 20 km W, near creek, dung pans, 13–

14.xii.2003, S.A. Marshall (20 ♂, DEBU). 

Etymology. This name is in reference to the enlarged punctures surrounding the setae on the male sternite 

5, causing it to appear perforated (Latin ‘pertusa’: leaky, perforated). 

Comments. Howickia pertusa is part of a group of superficially similar species including H. acicula, H. 

biantenna, and H. grandisterna. However, it can be easily differentiated from H. acicula and H. 

grandisterna by the presence of a single pair of dorsocentral bristles and 8 rows of acrostichal setae, and 

from H. biantenna in having 4 dorsal setae in the proximal half of the mid tibia. Male genitalia also differ 

significantly. 

3.11.15  Howickia pseudovittata, sp. n. 

(Figs. 3.32–3.33) 

Description. Body length: Males 1.8–3.5 mm, females 2.5–3.9 mm. 

Head: Dark brown, lower third of frons orange extending upwards along and around interfrontal 

plates, frontal vitta and orbital plates dark reddish-brown; interfrontal plates with yellowish 

microtomentum, frontal vitta and orbital plates with silvery microtomentum, microtomentum extends 

from orbital plates to meet top of frontal vitta (M-shape); gena dark brown, anterior edge reddish; 

antennae orange. Frontal width ~2.0× interfrontal height. 3 pairs of large interfrontal bristles, preceded by 

a slightly smaller pair (~0.7× length of posterior pairs); 2 lateroclinate orbital bristles, anterior bristle 

~0.7× length of posterior bristles. Gena with very strong upcurved bristle and 7–8 smaller setae, finely 

and densely striate, shiny, lower half microtomentose; vibrissal angle with 3 subvibrissal setae. Face with 

a small flattened triangular groove along ventromedial margin; palpus clavate with 1 large apical and 1 

larger preapical seta. Compound eye large, median height ~2.5× median genal height. 
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Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral edge thinly lighter 

and with pale spot on posterior notopleural lobe; katepisternum with lighter posterior spot, anepimeron 

with lighter ventral spot. Three pairs of dorsocentral bristles (anterior 2 pairs ~0.3–0.4× length of 

posterior pair), dorsocentral rows separated by 12 rows of long, fine acrostichal setae. Scutellum 

microtomentose, large, subtriangular, its length ~0.70× its width; 4 scutellar bristles long, apical pair 

~1.5× length of basal pair. 

Legs: Brown, tibiae proximally pale brown; tarsi brown. Male mid tibia with 2 rows of stout 

ventral setae along apical half, mid femur with 2 corresponding rows of strong proximoventral setae; mid 

basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 6 dorsal bristles (3 

anterodorsal and 3 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Wing: Weakly infuscate, darkest along anterior third. Second costal sector subequal to third costal 

sector. R2+3 gently sinuate, distal and basal curves roughly equal, distal curve meeting costa at an angle of 

~60˚; R4+5 gently upcurved, meeting costa well before wing tip; costa ending at R4+5. Halter pale: knobs 

brown and apically white, stems pale brown. 

Male abdomen: Dark brown, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–4 

uniformly long-setose with large posterolateral setae. S5 broad (width ~3.0× length), heavily 

microtomentose, densely long-setose along posterior half, posteromedially largely desclerotized with 

many stout, rounded medial setulae above a row of 19–20 short, flat teeth. Epandrium large, wedge-

shaped, and densely long-setose; cercus small, condensed into a subquadrate bulge with 2 very long 

sinuate setae and numerous smaller setae. Hypandrium medially sinuate with broad truncate dorsal fin; 

ventral lobe small, triangular, projecting from main part at an angle of ~70˚; posterodorsal lobe evenly 

curved and originating from the posterior edge of the medial part. Surstylus large, bipartite: anterior lobe 

subrectangular with numerous ventrolateral setulae and several larger mesial setulae; posterior lobe 

subrectangular and slightly angled outwards from posterior lobe with a broad ventral brush of large stout 

setae. Postgonite elongate, slightly sinuate, proximally with a pair of anterior setulae, apically truncate 

and curved forwards with a small ventrolateral tab. Phallapodeme gently curved downwards, anterior half 

with a moderate dorsal fin; basiphallus elongate, gently curved with an arrow-shaped posterior edge. 

Distiphallus relatively simple, tubular, well-sclerotized with apex highly membranous and reticulated. 

Female abdomen: Dark brown, heavily sclerotized, shiny despite microtrichia. T2–5 uniformly 

long-setose in posterior two-thirds with large posterolateral setae, S2–5 uniformly long-setose along 

entire surface with large posterolateral setae. Preabdomen subequal in length to thorax. Postabdomen 

elongate but stout, ~2.5× length of T5. T6 and T7 reduced to stout, lateral plates, each bearing 3 apical 
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setae. Epiproct rounded with a deep anteromedial emargination and dorsomedially bearing a pair of setae. 

Cercus subtriangular with 3 long sinuate setae (2 apical and 1 basolateral) and several smaller setulae. S6 

and S7 reduced to “hollow” bell-shaped plates, anteriorly bare and shining, posteriorly microtomentose 

and bearing rows of 10 setae. S8 reduced to a subtriangular plate, anteromedially shining and bare, 

laterally highly desclerotized and posteriorly microtomentose with a patch of larger setae. Hypoproct 

deeply emarginated anteromedially, posteriorly microtomentose with a row of stout setae. Spermathecae 

elongate, curved and pickle-shaped with light indentations across entire surface; stem short, ~0.5× length 

of bulb; paired spermathecae attached very close at stem branch so they are touching basally and apically. 

Material examined. Holotype: AUSTRALIA: Queensland: Carnarvon National Park, Mount Moffat 

Section, base camp, dung pans, 11–12.x.2002, S.A. Marshall, debu00210998 (♂, QMBA).  

Paratypes: AUSTRALIA: same data as holotype (11 ♂, 9 ♀, QMBA, DEBU).  

Other material examined: AUSTRALIA: New South Wales: Blackheath, Hat Hill, 42˚30’S 

141˚24’E, pans, 15–20.ii.1999, S.A. Marshall (1 ♂, DEBU); Blue Mountains (National Park), Blackheath, 

Hat Hill, 42˚30’S 141˚24’E, pans, 18–22.iii.1999, S.A. Marshall (1 ♀, DEBU); Queensland: Brisbane 

Forest Park, 27˚25’04”S 152˚49’48”E, Malaise in dry sclerophyll, 29.xi–5.xii.1997, N. Power (2 ♀, 

DEBU); Brisbane Forest Park, 27˚25’05”S 152˚50’13”E, Malaise over creek, 13–19.xii.1997, N. Power 

(1 ♀, DEBU); Carnarvon National Park, Mount Moffat Section, Maranoa River, east branch near Top 

Moffat Camp, 10–13.x.2002, J.M. Cumming (2 ♀, DEBU); Carnarvon National Park, Mount Moffat 

Section, One Mile Creek, dung pans, 9–10.x.2002, S.A. Marshall (1 ♂, 9 ♀, DEBU); Carnarvon National 

Park, Mount Moffat Section, top camp, dung traps, 11.x.2002, S.A. Marshall (3 ♀, DEBU); Carnarvon 

National Park, Mount Moffat, Angelina Creek, 25˚03’58”S 148˚03’09”E, 675 m, Malaise over creek, 9–

10.x.2002, S.A. Marshall (1 ♂, 7 ♀, DEBU); Mareeba, 8 km N Mareeba, 17˚00’00”S 145˚15’36”E, 

flight-intercept trap Q, 6.ii.1997 (1 ♂, DEBU); 3 km NE of Mount Webb, 15˚01’48”S 145˚05’24”E, 

Malaise trap, 2.x.1980, D.H. Colless (2 ♀, ANIC); Nipping Gully, site 4, 25˚40’S 151˚26’E, 200 m, open 

forest, dung trap, 18–19.xii.1998, G.B. Monteith (5 ♀, QMBA); Tumoulin, 2.5 km NW, 17˚33’S 

145˚26’E, 980 m, open forest, dung trap, 15–17.iv.1999, G.B. & S.R. Monteith (1 ♂, 1 ♀, QMBA).  

Etymology. This name is in reference to the microtomentum on the frons that gives the appearance of 

shining stripes in some lights although the frons is not striped with colour as in Howickia subsinuata 

(Greek ‘pseudes’: lying, false; Latin ‘vittatus’: banded, striped). 

Comments. Howickia pseudovittata resembles H. subsinuata due to the presence of shining stripes on the 

frons, causing the frons to appear pale-striped as in H. subsinuata (stripes in H. subsinuata caused by 

colouration of the frons rather than microtomentum). H. pseudovittata can be further separated from H. 
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subsinuata by the presence of four pairs of dorsocentral setae (the anterior three pairs small but distinct 

from the surrounding acrostichals), very lightly infuscate wing, gently sinuate R2+3, and the male tibia 

with a double row of stout apicoventral setae. 

3.11.16  Howickia subsinuata (Richards) 

Leptocera (Biroina) subsinuata Richards, 1973: 331. 

Biroina subsinuata (Richards), Marshall, 1989: 602; Roháček et al., 2001: 126. 

Howickia subsinuata (Richards), Marshall et al., 2014. 

(Figs. 3.34–3.35) 

Description. Body length: Males 2.3–3.5 mm, females 2.4–3.7 mm. 

Head: Brown, dark brown from back of head to around ocellar triangle and around bases of 

orbital bristles; frontal vitta, interfrontal plates and orbital plates with golden microtomentose stripes (5 

total), microtomentum extends from orbital plates to meet top of frontal vitta (M-shape); gena reddish; 

antennae yellow. Frontal width ~1.7× interfrontal height. 3 pairs of large interfrontal bristles, preceded by 

a smaller pair (~0.7× length of posterior pairs); 2 lateroclinate orbital bristles, anterior bristle ~0.8× length 

of posterior bristle. Gena with very strong upcurved bristle and 7–8 smaller setae, finely and densely 

striate, shiny, lower half microtomentose; vibrissal angle with 4 subvibrissal setae. Face with a small 

flattened triangle along ventromedial margin; palpus clavate with 1 large apical and 1 larger preapical 

seta. Compound eye large, median height ~2.5× median genal height. 

Thorax: Brown; scutum shiny despite microtrichia, posterolateral edge thinly lighter and with 

pale spot on posterior notopleural lobe; katepisternum with lighter posterior spot, anepimeron with lighter 

ventral spot. Two pairs of dorsocentral bristles (anterior pair ~0.6× length of posterior pair), dorsocentral 

rows separated by 12 rows of long, fine acrostichal setae. Scutellum microtomentose, large, semicircular, 

its length ~0.50× its width; 4 scutellar bristles long, apical pair ~1.5× length of basal pair. 

Legs: Brown, tibiae proximally and distally pale brown; first 2 tarsomeres of fore leg brown, 

distal 3 yellowish white, tarsi of other legs pale brown. Male mid tibia with a large apicoventral bristle; 

mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 6 dorsal bristles (3 

anterodorsal and 3 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Wing: Weakly infuscate, darkest around R2+3. Second costal sector about equal to third costal 

sector. R2+3 sinuate, distal curve sharper than basal curve and meeting costa at an angle of ~60˚ and 
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sometimes with a very small appendage; R4+5 gently upcurved, meeting costa well before wing tip; costa 

ending at R4+5. Halter pale: knobs brown and apically white, stems pale brown. 

Male abdomen: Dark brown, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–4 

uniformly long-setose in posterior half with large posterolateral setae. S5 broad (width ~4.0× length), 

heavily microtomentose, densely, posteromedially desclerotized with many small setulae above a row of 

21–22 short, flat teeth. Epandrium large, wedge-shaped, and densely long-setose; cercus bulging, 

subquadrate with 2 very long seta and numerous smaller setae. Hypandrium medially upcurved apically; 

ventral lobe absent; posterodorsal lobe evenly curved and originating from just anterior to connection 

with arms to medial part. Surstylus bipartite and complex: anterior lobe somewhat triangular with 

numerous ventrolateral setulae on a slightly outwardly-projecting tab and several larger seta on a medial 

tab; posterior lobe petiolate and subrectangular with a ventral patch of large stout setae and numerous 

smaller lateral setulae. Postgonite broad, boot-shaped, proximally with a pair of anterior setulae, middle 

part sinuate, posteroventral corner serrate. Phallapodeme gently sinuate, apex curved downwards into a 

slight hook; basiphallus elongate, sinuate, gradually tapered toward apex which is abruptly curved 

upwards. Distiphallus odd and complex, tubular, elongate, moderately sclerotized, V-shaped when viewed 

from below, apically with 2 large, diverging lobes, each anteroventrally notched with the dorsal part 

larger than the ventral part, posteriorly connected via a wedge-shaped rectangular lobe extending 

distinctly from the basal part of the phallus. 

Female abdomen: Dark brown, heavily sclerotized, shiny despite microtrichia. T2–5 uniformly 

long-setose in posterior half with large posterolateral setae, S2–5 uniformly long-setose along entire 

surface with large posterolateral setae. Preabdomen subequal in length to thorax. Postabdomen long, 

slender, ~2.0× length of T5. T6 and T7 reduced to thin lateral plates, each bearing 3 apical setae. Epiproct 

rounded with a small posteromedial emargination, posterolaterally darkened and bearing a dorsomedial 

pair of setae. Cercus ovoid with 3 long sinuate setae (2 apical and 1 dorsal) and several smaller setulae. 

S6 and S7 reduced to “hollow” bell-shaped plates, anteriorly bare and shining, posteriorly 

microtomentose and bearing a row of 10 setae. S8 reduced to a triangular plate, medially shining and 

bare, laterally highly desclerotized and posteriorly microtomentose with a patch of larger setae. 

Hypoproct anteromedially deeply emarginated, posteriorly microtomentose with a row of setae. 

Spermathecae elongate, bulb peanut-shaped and lightly grooved, neck smooth; stem rather short, ~0.50× 

length of bulb. 

Type material. Holotype. AUSTRALIA: Australian Capital Territory: Black Mountain, Malaise trap, 

10.v.1963, I.F.B. Common (♂, ANIC). Holotype photos provided by James Lumbers. 
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 Paratypes: AUSTRALIA: Australian Capital Territory: Black Mountain, light-trap, 

19.xii.1962, I.F.B. Common (1 ♀, ANIC); Ginninderra Falls, 28.ii.1962, D.H. Colless (1 ♀, ANIC); 

Mount Gingera, 3.xii.1964, E.B. Britton (1 ♀, ANIC); Mount Majura, 2.iv.1963, D.H. Colless (1 ♂, 1 ♀, 

ANIC); same data as holotype (2 ♀, ANIC); New South Wales: Blue Mountains, Mount Wilson, 

11.xii.1959, D.K. McAlpine (1 ♂); Blue Mountains, Mount Wilson, 17.iii.1961, D.K. McAlpine (1 ♀); 

Minnamurra Falls, 31.i.1962, D.H. Colless (1 ♀, ANIC); National Park, 15.xi.1955, D.K. McAlpine (1 

♂); National Park, 19.iii.1957, D.K. McAlpine (1 ♀); Northmead, at light, 10.ii.1962, M. & V. Gregg (1 

♂); Otford, 12.x.1957, D.K. McAlpine (1 ♂); Otford, 7.iii.1958, D.K. McAlpine (1 ♂); Queensland: 

Eungella, Broken River, 9.xii.1961, McAlpine & Lossin (1 ♀, AMSA); Kuranda, 23.xii.1958, D.K. 

McAlpine (1 ♀, AMSA). NSW paratypes deposited in AMSA and BMNH. 

Material examined. AUSTRALIA: New South Wales: Crescent Head, Delicate Knobby, ForRest 

Cottage, 31˚15’53”S 152˚57’43”E, lower forest, dung, 25.iii.2019, S.A. Marshall (60 ♂, 56 ♀, DEBU); 

Crescent Head, Delicate Knobby, ForRest Cottage, 31˚15’53”S 152˚57’43”E, upper forest, dung, 

25.iii.2019, S.A. Marshall (26 ♂, 23 ♀, DEBU); Darkwood Road, near New England National Park, ex. 

small carcass, 21.iii.2019, S.A. Marshall (1 ♂, DEBU); Limpinwood Gardens, 28˚18’23”S 153˚12’22”E, 

1.iv.2019, S.A. Marshall (5 ♂, 1 ♀, DEBU); Quorrobolong, Cessnock Farm study site, 32˚55’38”S 

151˚23’35”E, ex. large carrion, 10.i.2010, S.A. Marshall (5 ♂, 3 ♀, DEBU); Quorrobolong, Cessnock 

Farm study site, 32˚55’38”S 151˚23’53”E, ex. carrion trap (day 6), 14.i.2010, S.A. Marshall (2 ♂, 5 ♀, 

DEBU); Quorrobolong, Cessnock Farm study site, Heaton Road, 32˚55’38”S 151˚23’35”E, ex. large 

carrion, 11–14.i.2010, S.A. Marshall (19 ♂, 19 ♀, DEBU); Quorrobolong, Cessnock Farm study site, 

Heaton Road, 32˚55’38”S 151˚23’35”E, small carrion, 11–14.i.2010, S.A. Marshall (4 ♂, 5 ♀, DEBU); 

Warrumbungle National Park, 500 m, near creek, dung traps, 26–27.iii.1999, S.A. Marshall (1 ♀, DEBU); 

Watagans National Park, Georges Road S, 32˚58’11”S 151˚24’01”E, RET, carrion (stolen during 

interval), 11–14.i.2010, S.A. Marshall (1 ♂, 1 ♀, DEBU); Queensland: Baldy Mountain Road, start, 

17˚21’S 145˚25’E, 860 m, open forest, fish pitfall, 3–6.ii.1999, Monteith & Cook (3 ♂, QMBA); Bartle 

Frere, 17˚23’S 145˚48’E, 1000 m, boulder cave, dung trap, 29–30.xi.1998, G.B. Monteith (2 ♂, 7 ♀, 

QMBA); Bellenden Ker, top station, 17˚16’S 145˚51’E, 1500 m, automatic dung trap, 6:15–7:15 pm, 

30.xi–2xii.1998, Monteith & Cook (1 ♂, 2 ♀, QMBA); Buchan Point, 1 km NW, 16˚44’S 145˚39’E, 10 

m, open forest, fish pitfall, 3–11.ii.1999, Monteith & Cook (1 ♂, QMBA); Carnarvon National Park, 

Mount Moffatt Section, Maranoa River, east branch, near Top Moffatt Camp, 10–13.x.2002, J.M. 

Cumming (1 ♀, DEBU); Conway National Park, Arlie Beach, Mount Rooper Trail, pans & dung, 2–

3.iv.1999, S.A. Marshall (1 ♂, 1 ♀, DEBU); East Woodmillar, 25˚40’S 151˚35’E, red soil, wallaby dung, 

8–11.x.1998, G.B. Monteith (2 ♀ QMBA); Flaggy Creek, 4 km S, 17˚29’S 145˚23’E, 930 m, dry open 

forest, dung trap, 17–18.iv.1999, G.B. & S.R. Monteith (1 ♂, QMBA); Hann Tbid Radar Station, 16˚55’S 
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145˚15’E, 950 m, dung trap, 2:00–6:00 pm, 26.xi.1998, G.B. Monteith (1 ♀, QMBA); Kjellberg Road, 

Malaan National Park (formerly Dirran State Forest) boundary, 17˚32’S 145˚35’E, 920 m, rainforest, 

dung pitfall, 6–9.ii.1999, G.B. Monteith (1 ♀, QMBA); Longlands Gap, three-ways road junction, 

17˚28’S 145˚29’E, 1060 m, wet sclerophyll., fungus pitfall, 6.ii.1999, Monteith & Cook (2 ♂, 1 ♀, 

QMBA); Mill Creek, 17˚30’S 145˚27’E, 1000 m, open forest, fungus pitfall, 5–9.ii.1999, G.B. Monteith 

(3 ♂, 1 ♀, QMBA); Mill Creek, 17˚30’S 145˚27’E, 940 m, open forest, dung pitfall, 5–9.ii.1999, G.B. 

Monteith (4 ♂, 3 ♀, QMBA); Mount Glorious, 27˚19’54”S 152˚45’29”E, Malaise, 3–9.i.1998, T. Hiller 

(1 ♂, 1 ♀, DEBU); Mount Glorious, Malaise trap, 26.x–5.xi.1989, A. Hiller (1 ♂, DEBU); Mount 

Glorious, Malaise trap, 27.iv–26.x.1989, A. Hiller (1 ♂, DEBU); Mount Kooroomool, 7 km S summit, 

17˚54’S 145˚41’E, 1050 m, dung trap (dusk), 4.xii.1998, G.B. Monteith (12 ♂, 5 ♀, QMBA); Ravenshoe, 

16 km NW on road, 17˚30’S 145˚23’E, 940 m, open forest, dung trap, 17–18.iv.1999, G.B. Monteith (1 

♀, QMBA); Ravenshoe, 2 km SW, 17˚37’S 145˚28’E, 880 m, open forest, automatic dung trap night, 8–

9.ii.1999, G.B. Monteith (1 ♂, QMBA); Ravenshoe, 2 km SW, 17˚37’S 145˚28’E, 880 m, open forest, 

automatic dung trap (dawn), 9.ii.1999, G.B. Monteith (3 ♀, QMBA); Ravenshoe, 3 km SE, 17˚38’S 

145˚30’E, 960 m, open forest, dung pitfall, 4–6.ii.1999, G.B. Monteith (1 ♀, QMBA); Ravenshoe, 3 km 

SE, 17˚38’S 145˚30’E, 960 m, open forest, dung trap, 4–6.ii.1999, Monteith & Cook (1 ♂, QMBA); 

Ravenshoe, 3 km SW, 17˚38’S 145˚28’E, 860 m, open forest, automatic dung trap (night), 5–6.ii.1999, 

G.B. Monteith (6 ♂, 7 ♀, QMBA); Ravenshoe, 3 km SW, 17˚38’S 145˚28’E, 860 m, open forest, fungus 

pitfall, 3–5.ii.1999, Monteith & Cook (2 ♂, 1 ♀, QMBA); Sluice Creek, 17˚32’S 145˚32’E, 1100 m, 

rainforest, dung trap, 14–17.iv.1999, G.B. & S.R. Monteith (1 ♂, 1 ♀, QMBA); The Millstream, 10 km 

NNE Ravenshoe, 17˚32’S 145˚31’E, 1040 m, rainforest, fish pitfall, 3–5.ii.1999, Monteith & Cook (5 ♂, 

2 ♀, QMBA); Tumoulin, 2.5 km NW, 17˚33’S 145˚26’E, 980 m, open forest, dung pitfall, 4–5.ii.1999, 

D.J. Cook (1 ♀, DEBU); Tumoulin, 2.5 km NW, 17˚33’S 145˚26’E, 980 m, open forest, fungus trap, 15–

17.iv.1999, G.B. & S.R. Monteith (1 ♀, QMBA); Wonga Beach, 10 km S Daintree, low forest, dung, 15–

16.iv.1999, S.A. Marshall (1 ♀, DEBU); Tasmania: Scottsdale, 20 km W, near creek, dung pans, 13–

14.xii.2003, S.A. Marshall (4 ♂, DEBU). 

Comments. Howickia subsinuata resembles H. pseudovittata or H. trivittata due to the yellow stripes on 

the frons (though the stripes in H. pseudovittata are caused by microtomentum rather than the colouration 

of the cuticle as in H. subsinuata). H. subsinuata can easily separated from H. pseudovittata by the 

presence of two pairs of dorsocentral setae (four pairs in H. pseudovittata), lightly infuscate wing, more 

angulate R2+3, and the male tibia with only a single enlarged apicoventral setae. It can be separated from 

H. trivittata by the larger body size (2.3–3.7 mm vs. 1.7–2.6 mm), the second costal sector subequal to the 

third, and longer R2+3. 
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3.11.17  Howickia symmetrica (Richards) 

Leptocera (Biroina) symmetrica Richards, 1973: 335. 

Biroina symmetrica (Richards), Marshall, 1989: 602; Roháček et al., 2001: 126. 

Howickia symmetrica (Richards), Marshall et al., 2014. 

(Fig. 3.36) 

Description. Body length: Male 1.8 mm. 

Head: Brown, dark brown around ocelli and behind and extending onto orbital plates, bases of 

interfrontal bristles dark brown; lower half of frons orange extending upwards along orbital plates; orbital 

plates microtomentose, microtomentum extending across top of head to surround ocellar triangle; gena 

reddish-brown; antennae brown. Frontal width ~2.4× interfrontal height. 3 pairs of large interfrontal 

bristles, middle pair largest; 2 lateroclinate orbital bristles, anterior bristle ~0.5× length of posterior 

bristle. Gena with very strong upcurved bristle and 2–3 smaller setae, finely and densely striate, shiny, 

lower half microtomentose; vibrissal angle with 2 subvibrissal setae. Face with a small flattened triangle 

along ventromedial margin; palpus clavate with 1 large apical and 1 larger preapical seta. Compound eye 

large, median height ~2.5× median genal height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, posterolateral edge thinly lighter 

and with pale spot on posterior notopleural lobe; katepisternum with lighter posterior spot, anepimeron 

with lighter ventral spot. One pair of dorsocentral bristles, dorsocentral rows separated by 8 rows of long, 

fine acrostichal setae. Scutellum large, microtomentose, subtriangular, its length ~0.67× its width; 4 

scutellar bristles long, apical pair ~1.5× length of basal pair. 

Legs: Dark brown, tibiae proximally and distally pale brown; tarsi orange-brown, basal 2 

tarsomeres of hind leg dark brown. Male mid tibia with a moderate apicoventral bristle and 2 rows of 

short apicoventral setae, mid femur with 4 corresponding proximoventral setae; mid basitarsus without a 

distinctly enlarged ventral seta. Basal half of mid tibia with 4 dorsal bristles (2 anterodorsal and 2 

posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 

Wing: Rather weakly infuscate, darkest anteriorly. Second costal sector ~0.6× third costal sector. 

R2+3 strongly sinuate, curves roughly symmetrical (more angulate than curved), proximal curve straight 

towards costa before bending away slightly, distal curve meeting costa at an angle of ~60˚; R4+5 rather 

strongly upcurved, meeting costa before wing tip; costa barely extending past R4+5. Halter pale: knobs 

brown and apically white, stems pale brown. 
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Male abdomen: Dark brown, microtomentose. T2–5 and S2–4 heavily sclerotized, uniformly 

long-setose along posterior half with large posterolateral setae. S5 concealed but (according to Richards) 

with a posteromedial row of stout, flat teeth; Epandrium (as can be seen from holotype photos) rather 

large, somewhat flattened, uniformly long-setose. Apex of surstylus apparently tapered and curved. 

Further details of postabdomen unavailable. 

Female abdomen: Female unknown. 

Type material. Holotype: AUSTRALIA: New South Wales: Clyde Mountain, landslip, 22.ii.1965, D.H. 

Colless (♂, ANIC). Holotype photos provided by James Lumbers. 

Material examined: Holotype photos only. 

Comments. The above redescription is based entirely on holotype photos, as no specimens were available 

to us during this study. 

3.11.18  Howickia trivittata (Richards) 

Leptocera (Biroina) trivittata Richards, 1973: 340. 

Biroina trivittata (Richards), Marshall, 1989: 602; Roháček et al., 2001: 126. 

Howickia trivittata (Richards), Marshall et al., 2014. 

(Figs. 3.37–3.38) 

Description. Body length: Males 1.7–1.9 mm, females 1.7–2.6 mm. 

Head: Dark brown, paler brown along lateral edges of orbital plates; frontal vitta and area just 

beside interfrontal plates with golden microtomentose stripes (3 total), microtomentum from frontal vitta 

extending around ocellar triangle; orbital plates with yellow-brown microtomentose stripes expanded to 

surround vertical bristles; gena golden; antennae brownish-yellow. Frontal width ~2.0× interfrontal 

height. 2 pairs of large interfrontal bristles, preceded by a smaller pair (~0.5× length of posterior pairs); 2 

lateroclinate orbital bristles, anterior bristle ~0.7× length of posterior bristle. Gena with strong upcurved 

bristle and 3–4 smaller setae, finely and densely striate, shiny, lower half microtomentose; vibrissal angle 

with 2 subvibrissal setae. Face with a small flattened triangle along ventromedial margin; palpus clavate 

with 1 large apical and 1 larger preapical seta. Compound eye large, median height ~2.5× median genal 

height. 

Thorax: Dark brown; scutum shiny despite microtrichia, posterolateral edge lighter and with pale 

spot on posterior notopleural lobe; katepisternum with lighter posterior spot, anepimeron with lighter 
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ventral spot. Two pairs of dorsocentral bristles (anterior pair ~0.6× length of posterior pair), dorsocentral 

rows separated by 8 rows of long, fine acrostichal setae. Scutellum microtomentose, semicircular, its 

length ~0.70× its width; 4 scutellar bristles long, apical pair ~1.5× length of basal pair. 

Legs: Brown, tibiae proximally and distally pale brown; tarsi yellow-brown. Male mid tibia with 

a large apicoventral bristle and 2 rows of stout ventral setae, mid femur with 2 corresponding rows of 

strong proximoventral setae; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia 

with 4 dorsal bristles (2 anterodorsal and 2 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal 

and 1 posterodorsal). 

Wing: Moderately infuscate. Second costal sector ~0.3× third costal sector. R2+3 sinuate, curving 

strongly towards costa at base then continuing parallel to costa to above crossvein i-m, distal curve 

meeting costa at an angle of ~30˚; R4+5 rather strongly upcurved, meeting costa well before wing tip; costa 

extending slightly past R4+5 (~2× costal width). Halter pale: knobs brown and apically pale, stems pale 

brown. 

Male abdomen: Dark brown with reddish synsternite 6+7 and S8, heavily sclerotized and 

microtomentose. T2–5 and S2–4 uniformly long-setose in posterior half with large posterolateral setae. S5 

broad (width ~2.5× length), microtomentose, especially so medially, largely desclerotized 

posteromedially with many small lateral setulae and 6 stout setae above a row of 14 short, flat teeth 

flanked by large patches of dense setulae. Epandrium small, wedge-shaped, and sparsely long-setose; 

cercus large, bulging and out-curved posteriorly with few long setae and dense setulae along flange. 

Hypandrium medially upcurved and flattened apically with a small apicoventral hook; ventral lobe largely 

membranous; posterodorsal lobe sinuate at base, straight posteriorly and originating from the posterior 

edge of the medial part. Surstylus bipartite: anterior lobe somewhat small, subrectangular with a single 

apicomesial seta; posterior lobe large, curved, triangular with a small rounded inner tab posteriorly, 1 very 

large apical horn, several large apical setae and 1 large seta along anterior margin. Postgonite elongate, 

slightly constricted about proximal third, apically tapered, apex rounded into a slight club. Phallapodeme 

gently sinuate, apex curved downwards into a slight hook with small dorsal fin along anterior third; 

basiphallus short, triangular with a slight dorsoapical lobe. Distiphallus simple, tubular, tapered apically 

with 2 triangular, highly membranous apicolateral flaps. 

Female abdomen: Dark brown, heavily sclerotized, shiny despite microtrichia. T2–5 uniformly 

long-setose in posterior two-thirds with large posterolateral setae, S2–5 uniformly long-setose along 

entire surface with large posterolateral setae. Preabdomen subequal in length to head + thorax. 

Postabdomen elongate, stout, ~1.6× length of T5. T6 and T7 reduced to stout, lateral L-shaped plates, 
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each bearing 3 apical setae. Epiproct rounded with a small posteromedial emargination, anteromedially 

desclerotized and bearing a dorsomedial pair of setae. Cercus subtriangular with 3 long sinuate setae (2 

apical and 1 dorsal) and several smaller setulae. S6 a broad plate bearing a posterior row of 8 setulae; S7 

reduced to a bell-shaped plate, anteriorly bare and shining, posteriorly microtomentose and bearing a row 

of 8 setae. S8 reduced to a stout subtriangular plate, its anterior half bare, its posterior half 

microtomentose and bearing a row of 4 setae. Hypoproct broadly emarginated anteromedially, posteriorly 

microtomentose with a row of setae. Spermathecae stout, somewhat compressed at midpoint of each side 

resulting in a slight X-shape, entirely lightly grooved; stem more elongate, ~2.0× length of bulb. 

Type material. Holotype: AUSTRALIA: New South Wales: Otford, 34˚12’29”S 151˚00’10”E, 

3.iii.1962, D.K. McAlpine, K.70463 (♂, AMSA). Holotype photos provided by Russell Cox. 

 Paratypes: New South Wales: Blue Mountains, below Govett’s Leap, 7.xii.1956, D.K. McAlpine 

(headless) (1 ♀); Blue Mountains, Springwood, 30.i.1956, D.K. McAlpine (1 ♀); Katoomba, 27.ix.1959, 

G.H. Hardy (1 ♀); Queensland: Lamington National Park, Binna Burra, 31.i.1961, D.K. McAlpine 

(headless) (1 ♂, AMSA). All paratypes in AMSA except one female in BMNH. 

Material examined: AUSTRALIA: New South Wales: Crescent Head, Delicate Knobby, ForRest 

Cottage, 31˚15’53”S 152˚57’43”E, lower forest, dung, 25.iii.2019, S.A. Marshall (5 ♂, DEBU); Crescent 

Head, Delicate Knobby, ForRest Cottage, 31˚15’53”S 152˚57’43”E, upper forest, dung, 25.iii.2019, S.A. 

Marshall (2 ♂, DEBU); Limpinwood Gardens, 28˚18’23”S 153˚12’22”E, 1.iv.2019, S.A. Marshall (3 ♂, 

DEBU); lower Gibraltar Range, 29˚31’S 152˚22’E, 800 m, rainforest, pitfall trap, 23.ix.1999, J. Holt (13 

♂, 11 ♀, DEBU); Quorrobolong, Cessnock Farm study site, 32˚55’38”S 151˚23’35”E, ex. large carrion, 

10.i.2010, S.A. Marshall (1 ♂, DEBU); Quorrobolong, Cessnock Farm study site, Heaton Road, 

32˚55’38”S 151˚23’35”E, ex. large carrion, 11–14.i.2010, S.A. Marshall (1 ♂, DEBU); Quorrobolong, 

Cessnock Farm study site, Heaton Road, 32˚55’38”S 151˚23’35”E, small carrion, 11–14.i.2010, S.A. 

Marshall (2 ♀, DEBU); Sydney, Royal National Park, rainforest, carrion trap, 5–14.vi.1978, S. & J. Peck 

(6 ♂, 4 ♀, DEBU); Ulong, Ashton’s Eco Retreat, 30˚13’47”S 152˚55’12”E, dung, 22.iii.2019, S.A. 

Marshall (1 ♀, DEBU); Queensland: Brisbane Forest Park, Scrub Creek Road, 27˚25’41”S 152˚50’15”E, 

yellow pans, 29.ix.2002, C.R. Nelson (2 ♀, DEBU); Kjellberg Road, Malaan National Park (formerly 

Dirran State Forest) boundary, 17˚32’S 145˚35’E, 920 m, rainforest, fungus pitfall, 6–9.ii.1999, Monteith 

& Cook (1 ♂, 1 ♀,  ); Longlands Gap, three-ways road junction, 17˚28’S 145˚29’E, 1060 m, wet 

sclerophyll, fungus pitfall, 3–6.ii.1999, Monteith & Cook (3 ♂, QMBA); Longlands Gap, three-ways road 

junction, 17˚28’S 145˚29’E, 1060 m, wet sclerophyll, rotten bait, 3–6.ii.1999, Monteith & Cook (4 ♀, 

QMBA); Ravenshoe, 3 km SE, 17˚38’S 145˚30’E, 960 m, open forest, fungus trap, 15–18.iv.1999, G.B. 

& S.R. Monteith (1 ♂, QMBA). 
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Comments. Howickia trivittata is externally similar to H. subsinuata but can easily be separated by the 

smaller body size (1.7–2.6 mm vs. 2.3–3.7 mm), very short second costal sector and very short R2+3. 

Externally, H. trivittata does not closely resemble H. vernalis, but the male terminalia of these two 

species are very similar, with enlarged cerci and similar S5 morphology. Both species have been collected 

from some of the same localities in New South Wales and Queensland. 

3.11.19  Howickia vernalis (Richards) 

Leptocera (Biroina) vernalis Richards, 1973: 346. 

Biroina vernalis (Richards), Marshall, 1989: 602; Roháček et al., 2001: 126. 

Howickia vernalis (Richards), Marshall et al., 2014. 

(Figs. 3.39–3.40) 

Description. Body length: Males 2.3–2.7 mm, females 2.9–3.1 mm. 

Head: Orange-brown, darkest just behind ocellar triangle; lower half of frontal vitta yellow, 

upper half brownish; strips between interfrontal plates and orbital plates orange; frontal vitta, interfrontal 

plates and orbital plates microtomentose; gena orange-yellow; antennae orange. Frontal width ~2.1× 

interfrontal height. 2 pairs of large interfrontal bristles, preceded by a smaller pair (~0.5× length of 

posterior pairs); 2 lateroclinate orbital bristles, anterior bristle ~0.5× length of posterior bristle. Gena with 

strong upcurved bristle and 2–3 smaller setae, finely and densely striate, shiny, lower half 

microtomentose; vibrissal angle with 2 subvibrissal setae. Face with a small flattened triangle along 

ventromedial margin; palpus clavate with 1 large apical and 1 large preapical seta. Compound eye 

normal, median height ~2.0× median genal height. 

Thorax: Dark brown; scutum shiny despite brown microtrichia, lateral edges broadly brown and 

with pale spot on posterior notopleural lobe. One pair of dorsocentral bristles, dorsocentral rows separated 

by 6 rows of short, rather stout acrostichal setae. Scutellum large, microtomentose, semicircular, its length 

~0.67× its width; 4 scutellar bristles long, apical pair ~2.0× length of basal pair. 

Legs: Brown, tibiae proximally (especially so in hind tibia) and distally pale brown; tarsi brown, 

basal 2 tarsomeres of hind leg dark brown. Male mid tibia with a moderate apicoventral bristle and 2 rows 

of stout ventral setae, mid femur with 2 corresponding rows of strong proximoventral setae; mid 

basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 4 dorsal bristles (2 

anterodorsal and 2 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 
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Wing: Strongly infuscate. Second costal sector ~0.4× third costal sector. R2+3 very strongly 

sinuate, curves roughly symmetrical rounded right angled, distal curve meeting costa at an angle of ~80˚ 

above crossvein i-m, sometimes with a short appendage on distal curve; R4+5 rather strongly upcurved, 

meeting costa well before wing tip; costa extending past R4+5 (~3× costal width). Halter pale: knobs 

brown and apically pale, stems pale brown. 

Male abdomen: Dark reddish-brown with reddish synsternite 6+7 and S8, heavily sclerotized, 

shiny despite microtrichia. T2–5 and S2–4 sparsely long-setose with large posterolateral setae. S5 broad 

(width ~2.5× length), sparsely long-setose, broadly posteromedially desclerotized with dense microtrichia 

and several small stout setae anterior to a row of 15–16 stout, flattened teeth along the posteromedial 

margin. Epandrium small, wedge-shaped, and sparsely long-setose; cercus very large, bulging and out-

curved posteriorly with few long setae and dense upcurved setulae along flattened posterior face. 

Hypandrium medially upcurved and flattened; ventral lobe large, elongate and apicoventrally tapered; 

posterodorsal lobe elongate, sinuate. Surstylus bipartite: broad inner lobe rounded and flattened; outer 

lobe triangular, slightly curved inwards with many apicomesial setae. Postgonite elongate, proximally 

with a pair of anterior setulae, gently tapered and curved forwards along apical half, apex rounded into a 

slight club. Phallapodeme gently sinuate, apex curved downwards into a broad hook; basiphallus 

elongate, arms gently curved forwards and broadened distally. Distiphallus simple, tubular, sinuate, 

tapered apically with 2 triangular, highly membranous apicolateral flaps. 

Female abdomen: Dark brown, heavily sclerotized, shiny despite microtrichia. T2–5 sparsely 

long-setose in posterior two-thirds with large posterolateral setae, S2–5 uniformly long-setose along 

entire surface with large posterolateral setae; pleural membrane with very sparse setae. Preabdomen 

slightly shorter than length of head + thorax. Postabdomen elongate, narrow, ~3.0× length of T5. T6 and 

T7 reduced to paired lateral plates which may be narrowly joined posteriorly, each bearing 3 and 2 apical 

setae, respectively. Epiproct rectangular with a slight posteromedial emargination and bearing a 

dorsomedial pair of setae. Cercus triangular and apically diverging with 3 long sinuate setae (1 apical, 1 

basolateral and 1 dorsal) and several smaller setulae. S6 and S7 relatively well-developed, present as 

microtomentose, trapezoidal plates with some anteromedial desclerotization and bearing a posterior row 

of 8 setae. S8 reduced to an ovoid, microtomentose plate with medial row of 4 setae. Hypoproct largely 

desclerotized, rounded, microtomentose with a preapical row of setae. Spermathecae stout, bulb ovoid 

and deeply grooved; stem short, ~0.5× length of bulb. 

Type material. Holotype: AUSTRALIA: New South Wales: Dorrigo National Park, 12.x.1962, D.H. 

Colless (♂, ANIC). Holotype photos provided by James Lumbers. 
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Material examined. AUSTRALIA: New South Wales: 33 km NE Wiangaree, near Tweed Valley 

Lookout, 1000 m, rainforest, flight-intercept trap, 13.vi–24.viii.1982, S. & J. Peck (1 ♂, DEBU); lower 

Gibraltar Range, 29˚13’S 152˚22’E, 800 m, rainforest, pitfall trap, 23.ix.1999, J. Holt (1 ♂, DEBU); 

Queensland: Lamington National Park, Binna Burma, 900 m, Nothofagus grove, carrion, 23.vi–

7.vii.1978, S. & J. Peck (5 ♂, 2 ♀, DEBU); Mount Glorious, Malaise trap, 27.iv–26.x.1989, A. Hiller (2 

♂, DEBU); Springbrook, pan traps, 9–10.iii.1999, S.A. Marshall (1 ♂, DEBU); Victoria: Mallacoota 

National Park, temperate rainforest “Cal.”, 21–26.v.1978, S. & J. Peck (1 ♂, DEBU). 

Comments. Howickia vernalis has male terminalia which closely resemble those of H. trivittata, with 

enlarged cerci and similar S5 morphology, but external features of these species are dissimilar. Both 

species have been collected from some of the same type localities in New South Wales and Queensland. 

H. vernalis is externally similar to H. xanthocephala, from which it can be readily distinguished by the 

strongly S-shaped R2+3 (straighter in H. xanthocephala), mid tibia with four dorsal setae in the proximal 

half (compared to five), and brown fore tarsi (the apical four are white in H. xanthocephala). 

3.11.20  Howickia wamini, sp. n. 

(Figs. 3.41–3.42) 

Description. Body length: Males 1.9–2.5 mm, females 1.9–2.5 mm. 

Head: Dark brown, lower margin of frons orange to about edge of frontal vitta; frontal vitta 

reddish; frontal vitta and orbital plates with silver microtomentum; gena brown; antennae brown. Frontal 

width ~1.7× interfrontal height. 4–5 pairs of moderate interfrontal bristles; 2 lateroclinate orbital bristles, 

anterior bristle ~0.8× length of posterior bristle. Gena with strong upcurved bristle and 7–8 smaller setae, 

finely and densely striate, shiny, lower half pale brown microtomentose; vibrissal angle with 3 

subvibrissal setae. Face with a small triangular groove along ventral margin; palpus clavate with 1 large 

apical and 1 larger preapical seta. Compound eye normal, median height ~1.8× median genal height. 

Thorax: Dark brown; scutum shiny despite microtrichia, lateral edge lighter and with pale spot on 

posterior notopleural lobe. One pair of dorsocentral bristles, dorsocentral rows separated by 8 rows of 

long, fine acrostichal setae. Scutellum microtomentose, subtriangular, its length ~0.67× its width; 4 

scutellar bristles long, apical pair ~1.3× length of basal pair. 

Legs: Brown, tibiae proximally slightly paler; tarsi brown. Male mid tibia with a small 

apicoventral bristle and 2 rows of stout ventral setae, mid femur with 2 corresponding rows of strong 

proximoventral setae; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 3 
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dorsal bristles (1 anterodorsal and 2 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 

posterodorsal). 

Wing: Weakly infuscate. Second costal sector subequal to third costal sector. R2+3 sinuate, curves 

roughly symmetrical, distal curve meeting costa at an angle of ~40˚; R4+5 upcurved, meeting costa before 

wing tip; costa extending well past R4+5 (~5× costal width). Halter pale: knobs brown and apically pale, 

stems pale brown. 

Male abdomen: Brown, relatively dull from dense microtrichia. T2–5 and S2–4 moderately 

sclerotized with edges of tergites slightly desclerotized, sparsely long-setose with large posterolateral 

setae. S5 subrectangular (width ~1.5× length), microtomentose, sparsely long-setose along posterior edge, 

medially with a mushroom-shaped desclerotized patch above 1 or 2 rows of stout setae and a 

posteromedial row of 10–13 stout, flat teeth. Epandrium small, slightly flattened and uniformly long-

setose; cercus slightly bulging, subrectangular with a few long setae. Hypandrium medially upcurved and 

relatively small; ventral lobe stout, triangular and slightly curved forwards; posterodorsal lobe strongly 

sinuate with a small apical knob. Surstylus bulbous, pear-shaped with many long, sinuate, apicolateral 

setae and a stout mesial horn. Postgonite elongate, broadest around proximal third before tapering 

gradually, apical third with several minute setulae along anterior edge, apex curved forwards into slight 

hook. Phallapodeme gently sinuate, simple; basiphallus elongate, arms broadened but truncate apically 

and angled downwards. Distiphallus rather simple, tubular with a large dorsal cup about midlength, apex 

split into 2 apically emarginated arms which each support a membranous apex. 

Female abdomen: Brown, relatively dull from dense microtrichia. T2–5 and S2–5 moderately 

sclerotized with edges of tergite slightly desclerotized, uniformly long-setose in posterior two-thirds with 

large posterolateral setae; pleural membrane with uniform setation. Preabdomen subequal in length to 

head + thorax. Postabdomen elongate, narrow, ~3.0× length of T5. T6 and T7 reduced to thin, elongate, 

paired plates, each bearing 3 apical setae. Epiproct rectangular with a small posteromedial emargination 

and bearing a dorsomedial pair of setae. Cercus subtriangular with 4 long sinuate setae (1 apical, 2 lateral 

and 1 dorsal) and several smaller setulae. S6 and S7 relatively well-developed, present as 

microtomentose, trapezoidal plates with some anteromedial desclerotization and bearing a posterior row 

of 8 setae. S8 reduced to a trapezoidal, posteriorly microtomentose plate with medial patch of setae. 

Hypoproct pentagonal, microtomentose with a small anteromedial tab and an apical row of setae. 

Spermathecae stout, bulb ovoid and finely grooved, neck stout, gently tapered and smooth; stem elongate, 

~2.0× length of bulb. 
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Material examined. Holotype: AUSTRALIA: Western Australia: Wrenwood Cottages, 10 km N 

Augusta, 34˚15’S 115˚01’E, paperbark grove, pans, 20–23.xi.2003, S.A. Marshall, debu00245864 (♂, 

WAM).  

Paratypes: AUSTRALIA: Tasmania: Mount Williams National Park, Stumpys Bay 

Campground, dry heath, pans, 12–13.xii.2003, S.A. Marshall (1 ♂, DEBU); Western Australia: Peaceful 

Bay, Ficifolia Road & Nut Road, dry heath, pans, 28–30.xi.2003, S.A. Marshall (1 ♂, 1 ♀, WAM, 

DEBU); same data as holotype (13 ♂, 22 ♀, WAM, DEBU); Walpole-Nornalup National Park, Nornalup 

Beech Road, sand heath, flight-intercept trap, 29.vii.1980, S. & J. Peck (5 ♂, 7 ♀, WAM, DEBU).  

Other material examined: AUSTRALIA: New South Wales: Warrumbungle National Park, 500 

m, near creek, dung traps, 26–27.iii.1999, S.A. Marshall (20 ♂, 11 ♀, DEBU); Queensland: 

Springbrook, pan traps, 9–10.iii.1999, S.A. Marshall (1 ♂, DEBU); Mount Glorious, Malaise trap, 27.iv–

26.x.1989, A. Hiller (1 ♂, 1 ♀, DEBU); Western Australia: Augusta, Leeuwin-Naturaliste National 

Park, The Spring Trail, forest, dung traps, 19–22.vii.1980, S. & J. Peck (8 ♂, 26 ♀, DEBU); Fernhook 

Falls, ~30 km N Walpole, Deep River shoreline, dung pans, 26–27.xi.2003, S.A. Marshall (1 ♀, DEBU); 

Pemberton, Gloucester Tree, karri, dung cup traps, 5–9.vii.1980, S. & J. Peck (1 ♂, 2 ♀, DEBU); 

Porongurup National Park, Bolganup Creek, karri, dung trap, 8–16.vi.1980, S. & J. Peck (21 ♂, 40 ♀, 

DEBU); same data as holotype (2 ♂, 10 ♀, DEBU); Walpole-Nornalup National Park, tingle tree forest, 

dung cup traps, 21.vi.1980, S.& J. Peck (2 ♂, 4 ♀, DEBU). 

Etymology. This name has been used as a manuscript name for many years at the University of Guelph 

Insect Collection, as the species was initially discovered in Western Australia and externally resembled a 

species of Minilimosina. This led to many specimens labeled as “W.A. Mini”, and then “wamini”. While 

many specimens of this species have been found outside of Western Australia, the name has been in use 

for so long we find it useful to retain it as a random collection of letters treated as a noun in apposition. 

Comments. Howickia wamini has the largest known range of any species of Howickia, with specimens 

collected from Western Australia to New South Wales, and southern Queensland to Tasmania. H. wamini 

is also the only winged species of Howickia known from Western Australia, and may be the most 

commonly collected species of sphaerocerid in the state (with 2,200 specimens from WA in DEBU 

alone). 

3.11.21  Howickia wilsoni (Richards) 

Leptocera (Biroina) wilsoni Richards, 1973: 343. 

Biroina wilsoni (Richards), Marshall, 1989: 602; Roháček et al., 2001: 126. 



 

 

83 
 

Howickia wilsoni (Richards), Marshall et al., 2014. 

(Fig. 3.43) 

Description. Body length: Females 1.8–2.0 mm (based on holotype photo and Richards’ description). 

Head: Black, lower third of frons orange, orbital plates, interfrontal plates and upper half of 

frontal vitta black; frontal vitta and orbital plates microtomentose, interfrontal plates with silver 

microtomentum; gena black; antennae brown. Frontal width ~2.2× interfrontal height. 3 pairs of moderate 

interfrontal bristles; 2 lateroclinate orbital bristles, anterior bristle ~0.7× length of posterior bristle. Gena 

with strong upcurved bristle and 4–5 smaller setae, finely striate, shiny, lower half microtomentose; 

vibrissal angle with 2 subvibrissal setae. Face normal; palpus triangular with 2 large apical setae. 

Compound eye large, median height ~2.5× median genal height. 

Thorax: Black; scutum shiny despite brown microtrichia, posterolateral edge brownish and with 

pale spot on posterior notopleural lobe; anepimeron with lighter posteroventral spot. Two pairs of 

dorsocentral bristles (anterior pair ~0.5× length of posterior pair), dorsocentral rows separated by 8 rows 

of short, stout acrostichal setae. Scutellum microtomentose, subtriangular, its length ~0.67× its width; 4 

scutellar bristles long, apical pair ~2.0× length of basal pair. 

Legs: Dark brown, tibiae lighter than femora, proximally and distally pale; tarsi brownish. Male 

mid tibia with a stout apicoventral bristle and 2 short rows of stout ventral setae, mid femur with 2 

corresponding rows of strong proximoventral setae; mid basitarsus with a distinctly enlarged ventral seta. 

Basal half of mid tibia with 4 dorsal bristles (2 anterodorsal and 2 posterodorsal), distal half with 3 dorsal 

bristles (2 anterodorsal and 1 posterodorsal).  

Wing: Strongly infuscate. Second costal sector subequal to third costal sector. R2+3 strongly 

sinuate, distal curve stronger than basal curve, meeting costa at an angle of ~80˚; R4+5 upcurved, meeting 

costa well before wing tip; costa extending far past R4+5 (~6× costal width). Halter pale: knobs white, 

stems pale brown. 

Male abdomen: Male abdomen unknown (male type only a leg and wing). 

Female abdomen: Black, shiny despite brown microtrichia. T2–5 and S2–5 heavily sclerotized, 

uniformly long-setose with longer setae along posterolateral corners; pleural membrane with sparse setae. 

Cercus black, subtriangular with 1 long sinuate apical seta and 3–4 shorter setae. Other details regarding 

the female terminalia are unavailable. 
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Type material. Holotype: AUSTRALIA: New South Wales: Blue Mountains, Mount Wilson, 

3.vii.1961, D.K. McAlpine (♀, AMSA). Holotype photos provided by Russell Cox. 

Paratype: AUSTRALIA: New South Wales: Blue Mountains, Mount Wilson, 2.viii.1958, D.K. 

McAlpine (1 ♂ fragment, AMSA). Paratype photos provided by Russell Cox. 

Material examined. Holotype and paratype photos only. 

Comments. The redescription here is based on Richards’ original description supplemented with 

examination of type photos provided by Russell Cox from the Australian Museum. Only a wing and 2 

legs remain of the male type. According to Richards, this species is externally similar to H. percostata but 

R2+3 is more strongly sinuate, R4+5 is more strongly upcurved and meets the costa well before the wing tip, 

and veins M1+2 and M3+4 are more widely separated from the wing margin. 

3.11.22  Howickia xanthocephala sp. n. 

(Figs. 3.44–3.45) 

Description. Body length: Males 1.9–2.6 mm, females 2.2–2.7 mm. 

Head: Golden-yellow, darkened at level of ocelli and behind; areas between frontal vitta and 

interfrontal bristles and orbital plates with orange rugose strips; orbital plates and frontal vitta 

microtomentose; gena yellow; antennae yellow. Frontal width ~2.0× interfrontal height. 4 pairs of 

moderate interfrontal bristles, preceded by a slightly smaller pair (~0.7× length of posterior pairs); 2 

lateroclinate orbital bristles, anterior bristle ~0.8× length of posterior bristle. Gena with strong upcurved 

bristle and 4–5 smaller setae, finely and densely striate, shiny, lower third microtomentose; vibrissal angle 

with 2 subvibrissal setae. Face with a small flattened triangle along ventromedial margin; palpus clavate 

with 1 large apical and 1 large preapical seta. Compound eye normal, median height ~2.0× median genal 

height. 

Thorax: Black; scutum shiny despite brown microtrichia, lateral edges lighter and with pale spot 

on posterior notopleural lobe; katepisternum with lighter posterior spot. One pair of dorsocentral bristles, 

dorsocentral rows separated by 10 rows of long, fine acrostichal setae. Scutellum microtomentose, 

subtriangular, its length ~0.67× its width; 4 scutellar bristles long, apical pair ~1.8× length of basal pair. 

Legs: Dark brown, femur distally and tibiae proximally and distally pale brown; basitarsus of fore 

leg brown, distal 4 white, tarsi of other legs pale brown. Male mid tibia with a stout apicoventral bristle; 

mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 5 dorsal bristles (2 

anterodorsal and 3 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal). 
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Wing: Strongly infuscate. Second costal sector ~0.5× third costal sector. R2+3 very shallowly 

sinuate, very close to costa, almost parallel to costa for most of its length, distal curve meeting costa at an 

angle of ~30˚; R4+5 upcurved, meeting costa well before wing tip; costa extends slightly beyond R4+5. 

Halter pale: knobs brown and apically white, stems pale brown. 

Male abdomen: Black, heavily sclerotized, shiny despite microtrichia, postabdomen slightly 

reddish. T2–5 and S2–4 heavily sclerotized, uniformly long-setose medially with larger posterolateral 

setae. S5 broad but short (width ~4.0× length), asymmetrical (right side ~1.5× wider than left), heavily 

microtomentose, long-setose along posterior half with fewer, shorter setae posteromedially. Epandrium 

rather small, hemispherical, and very long-setose; cercus rather small, subtriangular with several very 

long seta and numerous smaller setae. Hypandrium medially slightly sinuate, relatively short; ventral lobe 

sinuate, narrow; posterodorsal lobe sinuate, short. Surstylus elongate with a bare anteromedial lobe and a 

longer slightly bent posteroventral lobe bearing several preapical setulae and a stout apical horn. 

Postgonite elongate, sinuate, slightly broadened posteriorly about medial third, apex truncate. 

Phallapodeme slightly curved, broadened anteriorly; basiphallus small, arms greatly broadened and 

truncate. Distiphallus tubular, simple, sinuate, moderately sclerotized with a membranous apex. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane with many 

setae. Preabdomen slightly shorter in length to head + thorax. Postabdomen elongate, narrow, ~2.5× 

length of T5. T6 reduced to a U-shaped plate bearing a posterior row of 7–8 setae; T7 fairly well-

developed, present as an elongate plate with some central desclerotization and bearing a posterior row of 

6 setae. Epiproct pentagonal and bearing a dorsomedial pair of setulae. Cercus subrectangular with 5 long 

sinuate setae (1 apical, 1 preapical, 2 lateral and 1 dorsal) and several smaller setulae. S6 and S7 fairly 

well-developed, present as rectangular plates with some central desclerotization and bearing posterior 

rows of 10 setae. S8 present as a broad, microtomentose plate with a preapical row of 6 setae. Hypoproct 

broad, rounded, posteriorly microtomentose with a row of 8 stout setae. Spermathecae stout, bulb 

spherical and smooth; stem short, subequal in length to bulb. 

Material examined. Holotype: AUSTRALIA: Queensland: The Millstream, 10 km NNE Ravenshoe, 

17˚32’S 145˚31’E, 1050 m, wet sclerophyll, dung trap, 14–17.iv.1999, G.B. & S.R. Monteith, 

debu00162271 (♂, QMBA).  

Paratypes: AUSTRALIA: Queensland: Arthur Baillie Road, 17˚41’S 145˚31’E, 1000 m, 

rainforest, automatic dung trap (dawn), 7–8.ii.1999, D.J. Cook (1 ♀, QMBA); Bartle Frere, 17˚23’S 

145˚48’E, 1000 m, boulder cave, dung trap, 29–30.xi.1998, G.B. Monteith (6 ♂, 7 ♀, QMBA); Bartle 
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Frere, west base, 17˚23’S 145˚46’E, automatic dung trap (day), 28–30.xi.1998, Monteith & Cook (1 ♀, 

QMBA); Lake Eacham, Chamber’s Lodge, 19˚35’S 142˚19’E, pan traps, 6–8.iv.1999, S.A. Marshall (1 

♂, DEBU); Longlands Gap, three-ways road junction, 17˚28’S 145˚29’E, 1060 m, wet sclerophyll, 

fungus pitfall, 3–6.ii.1999, Monteith & Cook (2 ♂, 2 ♀, QMBA); Millaa Millaa Falls, 17˚30’S 145˚37’E, 

800 m, rainforest, fungus pitfall, 6–9.ii.1999, Monteith & Cook (1 ♀, QMBA); Mount Hugh Nelson, 

south base, 17˚31’S 145˚33’E, 1080 m, rainforest, dung pitfall, 7–9.ii.1999, G.B. Monteith (1 ♀, QMBA); 

Mount Kooroomool, 7 km S summit, 17˚54’S 145˚41’E, 1050 m, dung trap (dusk), 4.xii.1998, G.B. 

Monteith (1 ♀, QMBA); Nipping Gully, site 5, 25˚42’S 151˚26’E, 200 m, rainforest, dung trap, 18–

19.1998, G.B. Monteith (1 ♀, QMBA); Ravenshoe, 3 km SW, 17˚38’S 145˚28’E, 860 m, open forest, 

automatic dung trap (night), 5–6.ii.1999, G.B. Monteith (2 ♀, QMBA); Ravenshoe, 9 km N, 17˚32’S 

145˚29’E, 1060 m, wet sclerophyll, fungus pitfall, 3–5.ii.1999, Monteith & Cook (1 ♀, QMBA); 

Ravenshoe, 9.5 km N, 17˚32’S 145˚29’E, 1060 m, wet sclerophyll, fungus trap, 14–17.iv.1999, G. B. & 

S.R. Monteith (1 ♀, QMBA); Malanda, 3.5 km S, 17˚23’S 145˚36’E, 760 m, rainforest, fungus pitfall, 6–

9.ii.1999, Monteith & Cook (4 ♂, QMBA); Sluice Creek, 17˚32;S 145˚32’E, 1100 m, rainforest, dung 

trap, 14–17.iv.1999, G.B. & S.R. Monteith (9 ♂, 3 ♀, QMBA). 

Etymology. This name is in reference to the bright yellow head of this species (Greek ‘xanthos’: yellow; 

‘cephalon’: head). 

Comments. Howickia xanthocephala externally resembles H. vernalis, but differs by the straighter R2+3 

(much more S-shaped in H. vernalis and sometimes with an appendage on the apical curve), mid tibia 

with five dorsal setae in the proximal half (only four in H. vernalis), and white apical fore tarsi (brown in 

H. vernalis). 

Brachypterous Species: 

3.11.23  Howickia cruspica, sp. n. 

(Figs. 3.46–3.47) 

Description. Body length: Female 1.8 mm. 

Head: Yellow, areas between frontal vitta and orbital plates orange-yellow; frontal vitta striate 

and shiny, orbital plates microtomentose; gena yellow; antennae yellow, apically pale. Frontal width 

~1.6× interfrontal height, frontal vitta narrow. 2 pairs of large interfrontal bristles preceded by a smaller 

pair (~0.6× length of posterior pairs); 2 lateroclinate orbital bristles, anterior bristle ~0.6× length of 

posterior bristle. Gena with large upcurved bristle and 2 smaller setae, finely and densely striate, shiny, 

lower third microtomentose; vibrissal angle with 2 very fine subvibrissal setae. Face shiny with a very 
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small flattened triangle along ventral margin; palpus clavate with 1 large apical and 1 large preapical seta. 

Compound eye small, median height ~1.5× median genal height. 

Thorax: Dark brown; scutum shiny despite microtrichia, posterolateral corners yellow-brown and 

with pale spot on posterior notopleural lobe; posterodorsal corners of anepisternum and katepisternum 

lighter brown, katatergite black. Two pairs of dorsocentral bristles (anterior pair ~0.6× length of posterior 

pair), dorsocentral rows separated by 6 rows of long, fine acrostichal setae. Scutellum microtomentose, 

subquadrate, its length ~0.50× its width; 4 scutellar bristles long, apical pair ~1.5× length of basal pair. 

Legs: Brown, fore and mid femora caramel-brown and distally paler, hind femur dark brown, 

tibiae paler than femora; tarsi dirty-white. Mid basitarsus with a distinctly enlarged ventral seta; hind 

femur with a large curved apicoventral spur. Basal half of mid tibia with 5 dorsal bristles (3 anterodorsal 

and 2 posterodorsal), distal half with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal).  

Wing: Wings significantly reduced, extending to about midpoint of T4; veins reduced but all 

identifiable: second costal sector ~0.5× third costal sector; R2+3 sinuate, meeting costa above crossvein i-

m; R4+5 strongly upcurved, meeting costa well before wing tip; costa slightly overpassing R4+5. Halter 

reduced and pure white. 

Male abdomen: Male unknown. 

Female abdomen: Black, shiny despite dense microtrichia. T2–5 and S2–5 heavily sclerotized, 

sparsely long-setose; pleural membrane with sparse setae. Preabdomen slightly shorter than length of 

head + thorax. Postabdomen largely retracted into preabdomen, with only last few segments exposed, 

broad as far as can be seen and likely ~3.0× length of T5. T6 and S6 hidden; T7 and S7 reduced to pairs 

of L-shaped plates, each bearing a posterior row of 2–3 setae. Medial plate of T8 appears to be absent or 

greatly reduced. Epiproct elongate, rhombic, centrally split into two equal lateral halves, each bearing a 

dorsal seta. Cercus elongate rectangular with 3–4 long sinuate setae (2 apical, 1 lateral and 1 dorsal) and 

several smaller setulae. S8 a broad, rectangular, posteriorly microtomentose plate with a posterior row of 

setae. Hypoproct broad but short, posteriorly microtomentose with a row of setae. 

Material examined. Holotype: AUSTRALIA: Victoria: Warburton, Cement Creek, 200 m, 28.iv–

7.v.1978, S. Peck (♀, ANIC). 

Etymology. This name is in reference to the enlarged ventral spur on the apex of the hind tibia (Latin 

‘crus’: leg; Latin ‘spica’: spike, dart, spear). 

Comments. Howickia cruspica has the largest wing of the three brachypterous species of Howickia, and 

is the only species of Howickia to have an enlarged apicoventral spur on the hind tibia. It is known only 
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from a single female specimen but is easily distinguishable from all other species of Howickia. The only 

other brachypterous species known from Victoria, H. sabina, has a striped frons, a shorter gena, smaller 

wings, lacks the apicoventral spur on the hind tibia, and only has 2 dorsal setae on the basal half of the 

mid tibia. 

3.11.24  Howickia pinnula, sp. n. 

(Figs. 3.48–3.49) 

Description. Body length: Males 2.2–3.0 mm, females 2.2–3.3 mm. 

Head: Dark brown, frontal vitta orange-brown, area between interfrontal plates and orbital plate 

orange; frontal vitta, bases of interfrontal bristles and orbital plates with silver microtomentum; gena dark 

brown, lighter along anterior edge; antennae yellow-brown. Frontal width ~1.8× interfrontal height, 

frontal vitta broad and slightly convex. 2 pairs of large interfrontal bristles preceded by a smaller pair 

(~0.3× length of posterior pairs); 2 lateroclinate orbital bristles, anterior bristle ~0.6× length of posterior 

bristle. Gena with large upcurved bristle and 3 smaller setae, finely and densely striate, shiny, lower half 

microtomentose; vibrissal angle with 2 very fine subvibrissal setae. Face shiny with a very small flattened 

triangle along ventral margin; palpus elongate, clavate with 1 large apical and 1 large preapical seta. 

Compound eye large, median height ~3.0× median genal height. 

Thorax: Dark brown; scutum shiny despite microtrichia, posterolateral edges narrowly reddish 

and with pale spot on posterior notopleural lobe. Two pairs of dorsocentral bristles (anterior pair just 

behind suture and ~0.6× length of posterior pair), dorsocentral rows separated by 6 rows of long, fine 

acrostichal setae. Scutellum microtomentose, subtriangular, its length ~0.50× its width; 4 scutellar bristles 

long, apical pair ~1.1× length of basal pair. 

Legs: Brown, femur distally and tibiae proximally light brown; tarsi brown. Male mid tibia with a 

large apicoventral bristle; mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia 

with 3 dorsal bristles (2 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal 

and 1 posterodorsal).  

Wing: Wings significantly reduced, extending to anterior margin of T2; veins significantly 

reduced: costa, R1, R2+3, discal cell and M1+2 somewhat identifiable. Halter present as minute white scales. 

Male abdomen: Dark brown, normally sclerotized, shiny despite microtrichia. T2–5 and S2–4 

uniformly but sparsely long-setose along entire surface with large posterolateral setae. S5 broad (width 

~2.5× length), densely long-setose posterolaterally, posteromedially desclerotized triangle large with 

many small setae medially and larger setae laterally. Epandrium large, ovoid, and uniformly long-setose; 
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cercus subquadrate, bulging into a knob medially with 1 extremely large sinuate seta and several other 

large setae all situated on the knob. Hypandrium medially large, dark, sinuate apically; ventral lobe stout, 

main part bulbous with a smaller triangular projection at an angle of ~70˚; posterodorsal lobe extending 

horizontally from posterior end of main part, sinuate to articulation with phallus. Surstylus subquadrate, 

rather thick a lateral flange, several fine ventral setulae and an extremely large posteroventral horn. 

Postgonite elongate, bent forwards at about half length, proximally with a pair of anterior setulae, apically 

curved forwards into a slight knob. Phallapodeme gently sinuate, apical half with a large dorsal fin; 

basiphallus blade-like, tapered apically. Distiphallus divided into two distinct sections, largely sclerotized: 

basal half heavily sclerotized with a large, triangular, saddle-like dorsal sclerite and a triangular ventral 

sclerite articulating to form a tube; distal half with a W-shaped, anterodorsal sclerite and a flattened 

ventral sclerite fused laterally into a tube supporting a membranous apex. 

Female abdomen: Dark brown, shiny despite microtrichia. T2–5 and S2–5 uniformly but sparsely 

long-setose along entire surface with larger posterolateral setae; pleural membrane with small setal 

patches. Preabdomen subequal to length of head + thorax. Postabdomen elongate, narrow, ~4.0× length of 

T5. T6 reduced to a pair of broad plates, each bearing a posterior row of 3 setae and a preapical mesial 

seta; T7 reduced to a pair of elongate, L-shaped plates which may be joined posteriorly and each bearing 

a posterior row of 3 setae. Epiproct elongate, subtriangular, medially desclerotized and bearing a pair of 

dorsomedial setae. Cercus subtriangular with 3 long sinuate setae (1 apical, 1 lateral and 1 dorsal) and 

several smaller setulae. S6 and S7 relatively well-developed, present as microtomentose, rectangular 

plates bearing a posterior row of 8 and 10 setae, respectively. S8 a subtriangular, posteriorly 

microtomentose plate with a posterior pair of setae. Hypoproct rounded, posteriorly microtomentose with 

a patch of setae. Spermathecae stout, bulb cylindrical and finely grooved with a large apical invagination, 

neck short, tapered and finely grooved; stem ~0.5× length of bulb. 

Material examined. Holotype: AUSTRALIA: Tasmania: Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, 

rainforest, pans, 20–21.xii.2003, S.A. Marshall, debu00248431 (♂, TMAG).  

Paratypes: AUSTRALIA: Tasmania: same data as holotype (6 ♂, 7 ♀, TMAG, DEBU); 

Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, pans in tree fern crowns, 21–22.xii.2003, S.A. Marshall (1 

♀, DEBU); Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, dung pans, 20–21.xii.2003, S.A. 

Marshall (4 ♂, 9 ♀, TMAG, DEBU).  

Etymology. This name is in reference to this species’ reduced wings (Latin ‘pinnula: small wing, plume 

of feathers) 
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Comments. Howickia pinnula is the most commonly collected brachypterous species of Howickia and 

can be easily distinguished from the other brachypterous species of Howickia by the plain, dark brown 

head, less sclerotized abdomen similar to most winged species (very strongly sclerotized in H. cruspica 

and H. sabina) and the small, white remains of the halter. 

3.11.25  Howickia sabina (Richards) 

Otwayia sabina Richards, 1973: 390; Marshall, 1989: 605; Roháček et al., 2001: 183. 

(Fig. 3.50) 

Description. Body length: 1.3–1.7 mm, males smaller than females. 

Head: Orange-brown, lower third of frons orange; ocellar triangle, frontal vitta (narrowly), 

interfrontal plates and orbital plates with pale yellow microtomentose stripes; lunule with silvery 

microtomentum; face with two patches of silvery microtomentum; gena yellow-brown with diagonal 

silvery microtomentose stripe; antennae orange. Frontal width ~1.5× interfrontal height. 3 pairs of 

interfrontal bristles, middle pair largest with tips crossing; 1 lateroclinate orbital bristle. Ocelli absent. 

Gena with strong upcurved bristle and 3–4 finer seta, finely rugose, shiny, lower third microtomentose; 

vibrissal angle with 1 smaller seta. Face normal; palpus clavate with 1 large apical seta. Compound eye 

large, median height ~2.5× median genal height. 

Thorax: Dark brown, lateral edges lighter; scutum shiny despite grey microtrichia; katatergite 

black. One pair of dorsocentral bristles, dorsocentral rows separated by 6 rows of short, relatively stout 

acrostichal setae. Scutellum shiny but heavily microtomentose, semicircular, its length ~0.33× its width; 4 

scutellar bristles long, basal pair ~1.3× length of apical pair. 

Legs: Yellow-brown, fore and mid tibiae dark brown, hind tibia yellow-brown; tarsi brown, fore 

tarsi paler. Mid tibia of both sexes with a large apicoventral bristle; mid basitarsus without a distinctly 

enlarged ventral seta. Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), 

distal half with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Highly reduced, no identifiable veins, extend to end of scutellum. Halter absent. 

Male abdomen: Black, shiny, postabdomen paler. T2–5 and S2–4 heavily sclerotized, uniformly 

long-setose with large posterolateral setae, setae dark brown. S5 broad but short (width ~3.0× length), 

asymmetrical (right side ~1.3× wider than left), rather sparsely long-setose, broadly posteromedially 

desclerotized with many short, stout setae throughout and a posteromedial row of 19–20 stout, flattened 

teeth. Epandrium large, hemispherical, and sparsely long-setose; cercus slightly protruding, 
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subrectangular with several moderate setae. Hypandrium medially tapered, sinuate; ventral lobe stout, 

triangular and curved forwards slightly; posterodorsal lobe elongate, originating from the posterior edge 

of the medial part. Surstylus subrectangular with a lateral patch of long setae, a brush of 4–5 enlarged 

apical setae and 2 stout mesial horns. Postgonite elongate, gently tapered, and angled forwards about 

midlength, apical half with several setulae along anterior edge. Phallapodeme elongate, slightly sinuate 

with a moderate dorsal fin along anterior half; basiphallus elongate, arms tapered and gently curved 

apically. Distiphallus divided into two distinct sections: basal half with a large, saddle-like dorsal sclerite 

connected to an elongate, ventral sclerite which broadens and curls upwards apically to fit into distal half; 

distal half with a small, triangular dorsal sclerite and a large, shoe-like ventral lobe supporting a 

membranous apex. 

Female abdomen: Black, sternites shinier than tergites, S6-7 covered in silver-greyish 

microtrichia (according to Richards). Cercus very small, pale with small setulae. 

Type material. Holotype: AUSTRALIA: Victoria: Otway Ranges, Grey River crossing, 26.i.1967, G. 

Monteith, T.7129 (♂, QMBA). 

Paratypes: AUSTRALIA: Victoria: Otway Ranges, Mount Sabine, 26.i.1967, G. Monteith (2 ♂, 

1 ♀, UQ & BMNH); same data as holotype (5 ♂, 4 ♀, QMBA). 

Material examined. Paratypes: AUSTRALIA: Victoria: Otway Ranges, Grey River crossing, 26.i.1967, 

G. Monteith (2 ♂, QMBA). 

Comments. Only male specimens were examined during this study, so the redescription of female 

terminalia is based on Richards’ original description. 

Otwayia was described by Richards in 1973, and justified as a separate genus by its lack of ocelli, 

lack of halters, broader wing stub (which he compared to the South American Archiborborine genus 

Penola) and broad scutellum (compared to the South American Archiborborine genus Frutillaria), a 

combination of characters that he believed separated it from other brachypterous genera recognized in his 

1956 key to flightless genera. In a remark, he described the genitalia as “somewhat like those of 

Leptocera (Biroina)”, a point that was confirmed by examining Richards’ holotype dissections of O. 

sabina. O. sabina has the tripartite hypandrium which defines Howickia and appears deep within 

Howickia in Fig. 3.1; Otwayia is therefore treated as a synonym of Howickia.  
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Apterous Species: 

3.11.26  Howickia auricoma sp. n. 

(Figs. 3.51–3.52) 

Description. Body length: Males 2.0–3.1 mm, females 2.5–3.3 mm. 

Head: Reddish-brown, darkened at level of ocelli and behind, dull and microtomentose except 

frontal vitta (shiny despite some microtomentum); gena reddish; antennae brown. Frontal width ~1.5× 

interfrontal height, frontal vitta broad. 3 pairs of fine, medium-large interfrontal bristles; 2 lateroclinate 

orbital bristles, anterior bristle ~0.7× length of posterior bristle. Gena with 3–4 strong but fine upcurved 

setae, finely striate, shiny, lower half microtomentose; vibrissal angle with 1 subvibrissal seta. Face with a 

broad, flattened, microtomentose triangle along ventral margin; palpus clavate with 2 large apical setae. 

Compound eye small, median height ~1.5× median genal height. 

Thorax: Black; scutum shiny despite fine brown microtrichia, posterior edge reddish. One pair of 

dorsocentral bristles, dorsocentral rows separated by 8 rows of long, fine acrostichal setae. Scutellum 

shiny but heavily microtomentose, black, rectangular, its length ~0.33× its width; 4 scutellar bristles long, 

basal pair ~1.1× length of apical pair. 

Legs: Dark brown, tibiae proximally lighter; tarsi yellow-brown. Male mid tibia with a stout 

apicoventral bristle; mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 

2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 

1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen slightly lighter. T2–5 and S2–4 

uniformly long-setose along entire surface with large posterolateral setae. S5 broad but short (width ~4.5× 

length), asymmetrical (right side ~1.5× wider than left), uniformly long-setose with a posteromedial 

desclerotized lobe bearing 8 large anterior setae, 6 short medial setae and a posterior row of 12 short, flat 

teeth. Epandrium large, flattened, angled posteroventrally and uniformly long-setose; cercus slightly 

protruding, rounded with a very large, curved dorsal horn, 1 long medial seta and a dense patch of fine 

golden setae. Hypandrium medially gently sinuate; ventral lobe elongate, largely reduced medially into a 

whip-like sclerite with a thin central membrane; posterodorsal lobe sinuate, broadly attached anteriorly 

and tapered posteriorly. Surstylus bilobed: anterior lobe elongate with a dorsal hook and a few short 

ventral setae; posterior lobe elongate, projecting anteroventrally with a large blade-like inner seta, 

numerous long ventral setae, and many short setae along posterior edge. Postgonite almost rhomboid with 
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a small apicolateral tab. Phallapodeme curved, constricted at anterior third with large dorsal fin along 

entire length; basiphallus short, capitate. Distiphallus rather simple, largely desclerotized with basal half 

tubular and apical half leaf-shaped and angled ventrally. 

Female abdomen: Black, heavily sclerotized, shiny. T2–5 and S2–5 wide, uniformly long-setose 

along entire surface with large posterolateral setae; pleural membrane bare. Preabdomen subequal in 

length to head + thorax. Postabdomen short, stout, ~2.0× length of T5. T6 and T7 reduced to L-shaped 

plates, each bearing 3 apical setae. Epiproct rectangular and bearing a dorsomedial pair of setae. Cercus 

elongate, subtriangular with 3 long sinuate setae (1 apical, 1 lateral and 1 dorsal) and several smaller 

setulae. S6 and S7 reduced to short, broad plates bearing a posterior row of 8 setae. S8 a broad 

microtomentose plate with a patch of 4 setae. Hypoproct rectangular, microtomentose with a posterior 

row of 6 setae. Spermathecae elongate, cylindrical, and strongly grooved with a shallow apical 

invagination; stem short, ~0.25× length of bulb. 

Material examined. Holotype: AUSTRALIA: Victoria: Mount Donna Buang, 1200 m, 28.iv.–7.v.1978, 

S.& J. Peck (♂, ANIC).  

Paratypes: same data as holotype (24 ♂, 24 ♀, ANIC). 

Etymology. This name is in reference to the dense patch of golden setae on the male cercus (Latin 

‘auricomus’: with golden hair, golden-haired). 

Comments. Howickia auricoma is the only species of wingless Howickia with a dark reddish to dark 

brown-black body, similar to the macropterous species H. capitalis and H. fuscalis. Other all-dark 

wingless species of Howickia, such as H. holti and H. velutina, have a dark brown head and small outer 

vertical setae (entirely absent in H. auricoma). 

3.11.27  Howickia australis (Papp) 

Apterobiroina australis Papp, 1979: 370–372; Roháček et al., 2001: 117; Papp, 2021: 105. 

(Figs. 3.53–3.54) 

Description. Body length: Males 1.8–2.2 mm, females 2.0–2.5 mm. 

Head: Yellow-orange and shiny except strips between orbital plate and interfrontal stripe darker 

orange and rugose; gena pale yellow; antennae yellow. Frontal width ~1.5× interfrontal height, frontal 

vitta broad. 3 pairs of small, fine interfrontal setae; 1 lateroclinate orbital seta. Gena with strong but fine 

upcurved bristle and 2–3 smaller setae, finely rugose, shiny, lower half microtomentose; vibrissal angle 
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with 1 smaller seta. Palpus clavate with 2 large apical setae. Compound eye small, median height ~1.5× 

median genal height. 

Thorax: Dark reddish-brown; scutum shiny despite fine brown microtrichia, posterolateral edges 

reddish. One pair of dorsocentral bristles, dorsocentral rows separated by 6 rows long, fine of acrostichal 

setae. Scutellum shiny but heavily microtomentose, reddish, rectangular, its length ~0.33× its width; 4 

scutellar bristles long and all along posterior edge, basal pair ~1.2× length of apical pair. 

Legs: Dark brown, femora distally and tibiae both proximally and distally yellow; tarsi yellow. 

Male mid tibia with a stout apicoventral bristle; mid basitarsus without a distinctly enlarged ventral seta. 

Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal 

bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter present, small, entirely dark brown. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen reddish-brown. T2–5 and S2–4 

uniformly long-setose along entire surface with large posterolateral setae. S5 broad but short (width ~5.0× 

length), asymmetrical (right side ~1.5× wider than left), sparsely setose with a posteromedial 

desclerotized lobe bearing 6 large anterior setae, 3 short medial setae and a posterior row of 12 short, flat 

teeth. Epandrium large, flattened, angled posteroventrally and uniformly long-setose; cercus enlarged, 

rectangular with 3 enlarged inner setae (ventral one largest) and a lateral patch of fine setae. Hypandrium 

gently sinuate medially; ventral lobe small, triangular; posterodorsal lobe elongate. Surstylus bilobed: 

anterior lobe rectangular with a few ventrolateral setae; posterior lobe on a slight stalk, apically expanded 

into a rectangle with many stout ventrolateral setae and 2 very large inner horns. Postgonite broad, 

subtriangular, proximally with a pair of anterior setulae, apex gently tapered to a point. Phallapodeme 

elongate, gently curved with a large dorsal fin along anterior half; basiphallus elongate, arms slightly 

broadened and rounded. Distiphallus simple, sinuate, sharply constricted at midlength when angled 

downwards, apex bifurcated. 

Female abdomen: Black, heavily sclerotized, shiny. T2–5 and S2–5 uniformly long-setose along 

entire surface with large posterolateral setae. Preabdomen subequal in length to head + thorax. 

Postabdomen short, stout, ~2.0× length of T5. T6 and T7 reduced to small, L-shaped plates, each bearing 

3 apical setae. Epiproct rectangular with all corners emarginated and bearing a dorsomedial pair of setae. 

Cercus elongate, triangular with 2 long sinuate setae (1 apical and 1 dorsal) and several smaller setulae. 

S6 and S7 reduced to “hollow” bell-shaped plates, anteriorly bare and shining, posteriorly 

microtomentose with rows of 6–8 setae. S8 a broad microtomentose plate with a very deep anteromedial 

emargination and bearing a preapical pair of setae. Hypoproct semicircular, microtomentose with a 
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posterior row of setae. Spermathecae elongate, egg-shaped, and strongly grooved; stem short, ~0.3× 

length of bulb. 

Type material. Holotype: AUSTRALIA: Victoria: Mount Buller, Mirimbah, 10.viii.1972, P. Zwick (♂, 

MHNG). Holotype photos provided by Bernard Landry. 

 Paratypes: AUSTRALIA: Victoria: near Warburton, Mount Donna Buang, Cement Creek, 

4.vii.1972, P. Zwick (2 ♂, 1 ♀); same data as holotype (2 ♂). All paratypes are deposited in MHNG 

except two males in HNHM. 

Material examined. AUSTRALIA: Victoria: Acheron Gap, 16 km NE Warburton, 750 m, carrion trap, 

28.iv–7.v.1978, S. Peck (5 ♂, 4 ♀, DEBU); Warburton, Cement Creek, 200 m, 28.iv–7.v.1978, S. Peck (2 

♂, 1 ♀, DEBU). 

Comments. Apterobiroina was erected as a genus by Papp (1979) and described as generally similar to 

“Biroina” (=Howickia), from which it was distinguished by the presence of 2 orbital setae, small ocelli, 

and an absence of frontal stripes. Papp described this genus as probably “a derivative of the hypothetical 

common ancestor of Biroina Richards and Apterobiroina gen. n.”. In other words, he believed this genus 

to be the sister group of Biroina, from which it could be distinguished by the shape of the prosternum 

(wide in Apterobiroina and more linear in Biroina). However, all features that Papp considered as 

differentiating Apterobiroina from Howickia are common features of wingless Howickia; Marshall et al. 

(2014) suggested the synonymy of this genus with Howickia but delayed formally synonymizing 

Apterobiroina under Howickia pending a revision of the Australian species of Howickia. Examination of 

the male terminalia of the type species (A. australis) shows a tab-like posteromedial lobe on S5 found in 

the other species in the H. irwini species group and the tripartite hypandrium which defines all Howickia. 

A. australis is thus confirmed to belong to Howickia, as suggested by Marshall et al. (2014). 

3.11.28  Howickia cynthia (Richards) 

Monteithiana cynthia Richards, 1973: 394; Marshall, 1989: 604; Roháček et al., 2001: 172. 

(Fig. 3.55) 

Description. Body length: Males 1.6–1.8 mm, female 1.8 mm. 

Head: Reddish-brown, dull except frontal vitta (shiny despite some microtomentum); gena 

reddish and rugose; antennae brown. Frontal width ~1.8× interfrontal height, frontal vitta broad. 4 pairs of 

medium-large interfrontal bristles; 2 lateroclinate orbital bristles, anterior bristle ~0.7× length of posterior 

bristle. Gena with 3 strong but fine upcurved setae, finely striate, shiny despite entire surface 
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microtrichose; vibrissal angle with 2 subvibrissal setae. Palpus clavate with 2 large apical setae. 

Compound eye small, median height ~1.5× median genal height. 

Thorax: Black; scutum shiny despite fine brown microtrichia, posterior edge reddish. One pair of 

dorsocentral bristles, dorsocentral rows separated by 8 rows of long, fine acrostichal setae. Scutellum 

shiny but heavily microtomentose, black, rectangular, its length ~0.33× its width; 4 scutellar bristles long, 

basal pair ~1.1× length of apical pair. 

Legs: Dark brown, tibiae proximally lighter; tarsi yellow-brown. Male mid tibia with a stout 

apicoventral bristle; mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 

2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 

1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen slightly lighter. T2–5 and S2–4 

uniformly long-setose along entire surface. S5 broad but short (width ~3.5× length), asymmetrical (right 

side ~1.3× wider than left), uniformly long-setose along posterior half with smaller setae within 

desclerotized posteromedial area. Epandrium large, flattened and uniformly long-setose; cercus slightly 

protruding, rounded with a very large sinuate seta, several smaller setae, and a dense ventral patch of fine 

setae. Hypandrium medially sinuate; ventral lobe at a ~75˚ angle, apical half curved upwards into a J-

shape; posterodorsal lobe elongate and sinuate. Surstylus densely long-setose, triangular with small 

triangular anteroventral lobe and longer posteroventral lobe bearing a stout, curved apical horn. 

Postgonite elongate, tapered and angled anteriorly in distal half. Phallapodeme curved, simple; 

basiphallus short, slightly broadened apically. Distiphallus divided into two distinct sections: basal half 

with a curved, triangular dorsal sclerite connected to a broad, sinuate ventral sclerite via a pair of large 

lateral sclerites; distal half with an M-shaped dorsal sclerite (medially bulbous with thinner arms) and an 

elongate sinuate ventral sclerite articulating ventrally to support a two membranous apical lobes with 

numerous dorsoapical rows of small spicules. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 wide, 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane bare. 

Preabdomen subequal in length to head + thorax. Female postabdomen unknown (see comments). 

Type material. Holotype: AUSTRALIA: Tasmania: Lake St. Clair, Cynthia Bay, 7–8.ii.1967, G. 

Monteith, T.7125 (♂, QMBA). Holotype photos provided by Geoff Thompson. 

Paratypes: same data as holotype (1 ♂, QMBA).  
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Material examined. AUSTRALIA: Tasmania: 0–10 km W Strathgordon, just N Mount Sprent, 290 m, 

26.iv.1987, N.I. Platnick et al. (1 ♂, AMNH); 5 km NW Renison Bell, 180 m, rainforest litter, Berlese 

trap, 1.v.1987, N.I. Platnick et al. (1 ♂, AMNH); 6 km SE Strahan, litter from king fern rainforest, 

Berlese trap, 30.iv.1987, N.I. Platnick et al. (3 ♂, AMNH); Lake Saint Clair National Park, Mount Rufus, 

litter from beech eucalyptus forest, Berlese trap, 29.iv.1987, N.I. Platnick et al. (1 ♂, AMNH); Waratah, 8 

km SW, 41˚29’04”S 145˚27’41”E, rainforest, dung pans, 20–21.xii.2003, S.A. Marshall (1 ♀, DEBU); 

Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, pans, 20–21.xii.2003, S.A. Marshall (1 ♂, 

DEBU). 

Comments. The only available female specimen was damaged and the terminalia could not be examined. 

Monteithiana was described by Richards in 1973 and justified as a genus on the basis of its 

rectangular scutellum with four long bristles and its wide abdomen, characters that separate it from other 

apterous genera in his 1956 key to flightless genera. However, examination of both species of 

Monteithiana show that they have the defining tripartite hypandrium of Howickia, in addition to the two 

pairs of dorsal mid tibial setae and bipartite surstyli with stout apicoventral setae that are found in most 

species of wingless Howickia. Monteithiana is therefore treated as a synonym of Howickia (see comments 

on H. dealata).  

3.11.29  Howickia dealata (Richards) 

Monteithiana dealata Richards, 1973: 393; Marshall, 1989: 604; Roháček et al., 2001: 172. 

(Fig. 3.56) 

Description. Body length: 1.6–1.7 mm, males smaller than females. 

Head: Golden-yellow, upper half of frontal vitta, orbital plates and behind dark brown, lower half 

of frontal vitta pale yellow; orbital plates and ocellar triangle microtomentose; gena brownish-yellow; 

antennae yellow, apically darkened. Frontal width ~1.6× interfrontal height, frontal vitta narrow. 2 pairs 

of large interfrontal bristles preceded by a smaller pair of setae; 2 lateroclinate orbital bristles, anterior 

bristle ~0.7× length of posterior bristle. Gena with strong but fine upcurved bristle and 4–5 fine upcurved 

setae, finely striate, shiny, lower third microtomentose; vibrissal angle with 1 subvibrissal seta. Palpus 

clavate with 2 large apical setae. Compound eye normal, median height ~2.0× median genal height. 

Thorax: Black; scutum shiny despite fine brown microtrichia, posterior edge slightly reddish. One 

pair of dorsocentral bristles, dorsocentral rows separated by 8 rows of short, stout acrostichal setae. 

Scutellum shiny but heavily microtomentose, black, semicircular, its length ~0.33× its width; 4 scutellar 

bristles long, basal pair ~1.3× length of apical pair. 
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Legs: Dark brown, femora proximally and tibiae proximally and distally lighter; tarsi yellow-

brown. Male mid tibia with a moderate apicoventral bristle; mid basitarsus without a distinctly enlarged 

ventral seta. Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half 

with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen slightly paler. T2–5 and S2–4 

uniformly long-setose along entire surface. S5 broad but short, densely long-setose with posteromedial 

margin broadly desclerotized and bearing a row of 6 short, flattened teeth. Epandrium large, 

hemispherical, and densely long-setose; cercus semicircular with a large sinuate seta and several smaller 

setae. Hypandrium medially strongly curved; ventral and posterodorsal lobes undescribed/unillustrated. 

Surstylus subtriangular with dense setation along posterior surface and a stout apicoventral horn. 

Postgonite elongate, tapered and slightly curved. Phallapodeme slightly curved. Distiphallus apparently 

largely membranous with two lateral, well-sclerotized plates. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 wide, 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane bare. 

Preabdomen subequal in length to head + thorax. Postabdomen retracted into preabdomen and hardened, 

making most of the postabdomen impossible to examine. Epiproct shield-like, medially split into 2 halves 

and dorsomedially bearing a pair of setae. Cercus short, subtriangular with 5 long sinuate setae (2 apical, 

2 basolateral, 1 dorsal and 1 mesial) and several smaller setulae. S6 and S7 (as could be seen) relatively 

well-developed, present as broad, rectangular, microtomentose plates bearing a posterior row of setae. S8 

elongate, ovoid with a preapical pair of setae surrounded by a patch of microtrichia. Hypoproct broad, 

shield-like, posteriorly microtomentose with a preapical row of setae. Spermathecae stout, bulb 

cylindrical and strongly grooved, stem stout, ~0.2× length of bulb and connected to a bulbous basal 

expansion (appearing as a swollen disk with a sphere within the center); paired spermathecae both 

connected to the apical portion of the basal expansion. 

Type material. Holotype: AUSTRALIA: Tasmania: Hellyer Gorge, 24.1 km N Waratah, 2–4.ii.1967, G. 

Monteith, T.7126 (♂, QMBA). Holotype photos provided by Geoff Thompson. 

Paratypes: AUSTRALIA: same data as holotype (5 ♂, 6 ♀, UQ & BMNH).  

Material examined. AUSTRALIA: Tasmania: Mount Field National Park, near Lake Fenton, 42˚41’S 

146˚37’E, 1000 m, ANIC Berlesate No. 667, litter under Nothofagus gunnii & Athrotaxis selaginoides, 

31.i.1980, Lawrence & Weir (1 ♀, DEBU). 
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Comments. The redescription of male terminalia is based largely on Richards’ original description and 

illustrations. The only apparent male specimen (identified previously) available for this work was missing 

its abdomen. The only female specimen available for examination had its postabdomen retracted, making 

it impossible to evert the postabdomen without risking damaging or destroying the postabdomen. Some 

features were visible through the preabdominal sclerites and are described above. 

Originally one of two described species of Monteithiana, H. dealata has mid tibial chaetotaxy 

similar to other wingless Howickia (paired bristles at one-third and four-fifths length), stout apical seta on 

the surstylus, male S5 with a posteromedial row of flattened teeth and the tripartite hypandrium that 

defines Howickia. I here treat Monteithiana as a synonym of Howickia (see comments on H. cynthia). 

3.11.30  Howickia dodo (Richards) 

Leptocera (Biroina) dodo Richards, 1973: 348. 

Biroina dodo (Richards), Marshall, 1989: 602; Roháček et al., 2001: 125. 

Howickia dodo (Richards), Marshall et al., 2014. 

(Fig. 3.57) 

Description. Body length: 1.9–2.5 mm, males smaller than females. 

Head: Reddish-orange, frontal vitta, bases of interfrontal bristles and orbital plates paler orange, 

frontal vitta and orbital plates connecting on either side of ocelli (M-shaped); gena orange; antennae 

yellow-orange. Frontal width ~1.8× interfrontal height, frontal vitta normal. 2 pairs of large interfrontal 

bristles preceded by a smaller pair; 2 lateroclinate orbital bristles, anterior bristle ~0.5× length of posterior 

bristle. Gena with strong upcurved bristle and 6–7 strong but fine upcurved seta, finely and densely 

striate, shiny, lower half microtomentose; vibrissal angle with 2 very fine setae. Face with small flattened 

triangle along ventral margin; palpus clavate with 2 large apical setae. Compound eye large, median 

height ~2.5× median genal height. 

Thorax: Reddish-orange; scutum shiny despite dense microtrichia; katatergite dark brown. One 

pair of dorsocentral bristles, dorsocentral rows separated by 6 rows of long, fine acrostichal setae. 

Scutellum shiny but heavily microtomentose, black, semicircular, its length ~0.50× its width; 4 scutellar 

bristles long, basal pair ~1.1× length of apical pair. 

Legs: Orange-brown, tibiae distally darkened; tarsi orange-brown. Male mid tibia with a short 

row of stout apicoventral setae; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid 
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tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 

anterodorsal and 1 posterodorsal).  

Wing: Halter present, normal-sized, reddish-orange. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen slightly reddish. T2–5 and S2–4 

uniformly long-setose along entire surface with large posterolateral setae. S5 broad but short (width ~4.0× 

length), asymmetrical (right side ~1.5× wider than left), uniformly long-setose along posterior two-thirds 

with large patch of smaller, stout setae within desclerotized posteromedial area and a small posteromedial 

row of 12–13 flattened teeth (sometimes hidden beneath other setae). Epandrium large, hemispherical, 

and long-setose along posterior and anterior faces (anterolateral corners bare); cercus large, 

microtomentose, slightly protruding, triangular with several large setae and many smaller setae. 

Hypandrium medially sinuate with an enlarged anterior lobe; ventral lobe stout, anteriorly spotted and 

triangular; posterodorsal lobe elongate, posteriorly clubbed and strongly sinuate. Surstylus somewhat 

boot-shaped, with a small, bare, triangular anterior lobe and an elongate long-setulose posterior lobe with 

a stout posteroventral horn. Postgonite elongate, gently sinuate and tapered with an anterobasal pair of 

setulae and several minute anterior setulae in apical half. Phallapodeme slightly curved with large dorsal 

fin along anterior half; basiphallus elongate, arms slightly broadened about midlength. Distiphallus 

divided into two distinct sections: basal half with a large, saddle-like dorsal sclerite connected to a broad, 

triangular ventral sclerite; distal half with a small V-shaped dorsal sclerite and a large, slightly sinuate, 

tubular sclerite supporting a large membranous apex bearing many apical spicules. 

Female abdomen: Not examined (see below). 

Type material. Holotype: AUSTRALIA: Tasmania: Hellyer Gorge, 24.1 km N Waratah, 2–4.ii.1967, G. 

Monteith, T.7128 (♂, QMBA). Holotype photos provided by Geoff Thompson. 

 Paratypes: same data as holotype (2 ♂, 2 ♀, UQ & BMNH). 

Material examined. AUSTRALIA: Tasmania: Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, rainforest, 

pans, 20–21.xii.2003, S.A. Marshall (1 ♂, DEBU). 

Comments. The redescription here is based on a single male specimen in the University of Guelph Insect 

Collection, supplemented with examination of type photos. While Richards (1973) listed two female 

specimens as paratypes, no descriptions of the female abdomen were provided and no female specimens 

were available for examination during this study.  
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3.11.31  Howickia flagella, sp. n. 

(Figs. 3.58–3.59) 

Description. Body length: Males 1.4–2.1 mm, females 1.7–2.3 mm. 

Head: Pale yellow, shiny except strips between orbital plate and interfrontal stripe (orange and 

rugose); gena yellow; antennae yellow-brown. Frontal width ~1.6× interfrontal height, frontal vitta 

narrow. 3 pairs of medium interfrontal bristles; 2 lateroclinate orbital bristles, anterior bristle ~0.6× length 

of posterior bristle. Gena with large upcurved bristle and 2 smaller setae, finely striate, shiny, lower half 

microtomentose; vibrissal angle with 1 subvibrissal seta. Palpus clavate with large apical seta. Compound 

eye small, median height ~1.5× median genal height. 

Thorax: Black; scutum shiny despite microtrichia, posterolateral edges reddish. One pair of 

dorsocentral bristles, dorsocentral rows separated by 6 rows of long, fine acrostichal setae. Scutellum 

shiny but heavily microtomentose, black, semicircular, its length ~0.33× its width; 4 scutellar bristles 

long, basal pair ~1.1× length of apical pair. 

Legs: Dark brown, femur distally and tibiae proximally lighter; fore tarsi white, hind tarsi yellow-

brown. Male mid tibia with a stout apicoventral bristle; mid basitarsus without a distinctly enlarged 

ventral seta. Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half 

with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen slightly orange-brown. T2–5 and 

S2–4 uniformly long-setose along entire surface. S5 broad but short (width ~4.0× length), asymmetrical 

(right side ~1.3× wider than left), uniformly long-setose with a posteromedial row of 6 setae and a small 

tab-like posteromedial lobe above a slightly deflexed, rectangular, desclerotized posteromedial lobe 

bearing a posterior row of 14 short, flat teeth. Epandrium large, flattened, angled posteroventrally and 

uniformly long-setose; cercus slightly protruding, rounded with 1 long medial seta and a dense patch of 

fine setulae. Hypandrium medially thin, elongate, sinuate; ventral lobe small, triangular; posterodorsal 

lobe short, originating from posterior edge of medial part. Surstylus bilobed: anterior lobe C-shaped with 

a large apicolateral seta and several smaller setulae; posterior lobe elongate, angled ventrally, curved 

inwards with two large apicomedial horns and two smaller apical setae. Postgonite broad, slightly sinuate 

with a very slight apicolateral ridge. Phallapodeme curved, slightly sinuate apically; basiphallus short, 

capitate. Distiphallus rather simple, S-shaped, slightly desclerotized with basal two-thirds tubular and 

apical third scoop-like. 



 

 

102 
 

Female abdomen: Black, heavily sclerotized, shiny despite some microtrichia. T2–5 and S2–5 

uniformly long-setose along entire surface. Preabdomen subequal in length to head + thorax. 

Postabdomen short, stout, ~2.5× length of T5. T6 and T7 reduced to short, lateral L-shaped plates, each 

bearing 3 apical setae. Epiproct subquadrate with a small posteromedial tab and dorsomedially bearing a 

pair of setae. Cercus short, subtriangular, apically diverging with 3 long sinuate setae (1 lateral, 1 apical 

and 1 dorsal) and several smaller setulae. S6 and S7 reduced to broad but short, microtomentose plates 

bearing a posterior row of 12 and 9–10 setae, respectively. S8 reduced to a stout, trapezoidal, 

microtomentose plate bearing a posterior row of 4 setae. Hypoproct broad, rounded, posteriorly 

microtomentose with a row of setae. Spermathecae stout, bulb ovoid and deeply grooved; single 

spermatheca stem short, ~0.3× length of bulb, paired spermathecae joined basally so stem is virtually non-

existent. 

Material examined. Holotype: AUSTRALIA: Queensland: Lamington National Park, Binna Burma, 

900 m, Nothofagus grove, carrion trap, 23.v–7.viii.1978, S. & J. Peck (♂, QMBA).  

Paratypes: AUSTRALIA: Queensland: same data as holotype (18 ♂, 15 ♀, QMBA, DEBU); 

Springbrook, 30˚18’00.0”S 150˚35’24.0”E, pans, 9–10.iii.1999, S.A. Marshall (1 ♀, DEBU). 

Other material examined: AUSTRALIA: Queensland: same data as holotype (15 ♂, 15 ♀, 

QMBA, DEBU); Springbrook, 30˚18’00.0”S 150˚35’24.0”E, pans, 9–10.iii.1999, S.A. Marshall (1 ♀, 

DEBU); Tasmania: 29.2 km WNW Maydena, Florentine Valley, on Eleven Road, 460 m, Nothafagus, 

1–6.ii.1980, A. Newton & M. Thayer (1 ♀, ANIC). 

Etymology. This name refers to the thin, coiled male surstylus that resembles a tentacle (Latin 

‘flagellum’: arm, tentacle). 

Comments. The apparent disjunct distribution of H. flagella is unique among the wingless species of 

Howickia but needs confirmation as it is based on a single specimen and may have incorrect label data 

associated with it. 

3.11.32  Howickia flavipes (Papp) 

Apterobiroina flavipes Papp, 2021: 105. 

Description. Body length: Males 1.3–1.6 mm, females 1.6–1.8 mm. 

Head: Yellow; gena pale yellow; antennae yellow. 2 pairs of strong interfrontal bristles, tips of 

anterior pair crossing; 2 lateroclinate orbital bristles, anterior bristle ~0.6× length of posterior bristle. 
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Gena with strong but fine upcurved bristle and 3–4 smaller setulae, gena broadened posteriorly. 

Compound eye normal, median height ~2.0× median genal height. 

Thorax: Brown(?). One pair of dorsocentral bristles. Scutellum short, rectangular, its length 

~0.33× its width; 4 scutellar bristles long and all along posterior edge. 

Legs: Yellow, fore tibiae dark; tarsi yellow. Mid basitarsus without a distinctly enlarged ventral 

seta. Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 

dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter present, small, entirely brown. 

Male abdomen: Black, heavily sclerotized, S1 strongly reduced. T2–5 and S2–4 uniformly long-

setose. S5 broad but short (width ~5.0× length), asymmetrical (right side ~1.5× wider than left), 

posteromedially desclerotized with some long posterolateral setae, a row of 8–9 stout medial setae, and a 

posteromedial comb of 16 flattened, tooth-like setae. Hypandrium V-shaped, hypandrial arms thickened; 

ventral and posterodorsal lobes (if present) not described. Surstylus tri-lobed, mushroom-shaped; anterior 

lobe with many long setae, medial lobe with a few long setae, and posterior lobe sparsely-setose. 

Postgonite broad and triangular, gently tapered to a rounded tip. Phallapodeme slightly curved, apex 

broadened; basiphallus short, narrow. Distiphallus simple, tubular, largely desclerotized, apical membrane 

truncate. 

Female abdomen: Black, heavily sclerotized. T2–5 and S2–5 uniformly long-setose. Preabdomen 

subequal in length to head + thorax. T6–7 entirely membranous. Epiproct more sclerotized, rectangular 

with a pair of dorsomedial setulae. Cercus long, triangular with 3 long sinuate setae (1 apical, 1 

basolateral and 1 dorsal) and several smaller setulae. S6–7 also membranous. S8 sclerotized, rectangular 

with 5–6 preapical setae. Hypoproct U-shaped, desclerotized and setulose. Spermathecae stout, spherical, 

and gently ridged; stem short, ~0.2× length of bulb with an enlarged “bulb” below the stem. 

Type material. Holotype: AUSTRALIA: New South Wales: Kioloa State Forest, pitfall traps, 4.i.1979, 

no collector given (♂, HNHM).  

Paratypes: AUSTRALIA: Western Australia: Middle Brothers State Forest, 4.i.1979, no 

collector given (1 ♂); same data as holotype (2 ♂, 5 ♀). All paratype specimens in HNHM except 1 ♂ 

and 1 ♀ in AMSA. 

Comments. The above redescription is based entirely on Papp’s original description and illustrations, as 

no specimens were available to us during this study.  
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The current placement of H. flavipes in Howickia is tentative, as this species was not described to 

possess the tripartite hypandrium which defines Howickia. However, H. flavipes does have other 

characters of the genitalia which are very similar to those of other species of Howickia: male fifth sternite 

with posterior rows of stout, tooth-like setae, bi- or trilobed surstylus with several long setae, simple, 

membranous distiphallus, and desclerotized, telescoping female terminalia with the female T8 split into 

two lateral plates (though usually also with a third medial plate) and a shield-like S8. The ventral lobe and 

posterodorsal apodeme may have been overlooked in the original description, or are membranous and 

were damaged/destroyed during the clearing process, which may be why they are missing/not described 

in this species; this could be confirmed via a thorough examination of the type material. For now, due to 

these other shared synapomorphies with other species of wingless Howickia, Apterobiroina flavipes is 

tentatively treated as a species of Howickia. 

The male genitalia (S5, surstylus, postgonites and distiphallus) of Howickia flavipes very closely 

resemble those of H. holti. However, the rest of the body of H. flavipes differs significantly from H. holti, 

as follows: head entirely yellow (as opposed to dark brown/black in H. holti), 2 pairs of interfrontal 

bristles (3 pairs in H. holti), hypandrium without a ventral lobe or posterodorsal appendage, and halters 

present (absent in H. holti).  

3.11.33  Howickia flavithorax (Papp) 

Bentrovata flavithorax Papp, 2021: 110. 

(Figs. 3.60–3.61) 

Description. Body length: Males 1.9–2.5 mm, females 1.7–2.5 mm. 

Head: Yellow and shiny except strips between orbital plate and interfrontal stripe darker gold and 

rugose; gena pale yellow; antennae slightly darker. Frontal width ~1.5× interfrontal height, frontal vitta 

broad. 3–4 pairs of very fine interfrontal bristles, medial pairs slightly longer than others; 1 lateroclinate 

orbital bristle. Gena with strong but fine upcurved bristle and 7–8 smaller setae, finely rugose, shiny, 

lower half microtomentose; vibrissal angle with 2 smaller setae. Palpus clavate with 1 large apical seta. 

Compound eye large, median height ~2.5× median genal height. 

Thorax: Yellow; scutum shiny and often transparent; anepimeron darkened posteroventrally; 

lower two-thirds of katepimeron dark brown; katatergite dark brown. One pair of dorsocentral bristles, 

dorsocentral rows separated by 8 rows of long, fine acrostichal setae. Scutellum shiny, orange, 

rectangular, its length ~0.33× its width; 4 scutellar bristles long and all along posterior edge, basal pair 

~1.2× length of apical pair. 



 

 

105 
 

Legs: Yellow, fore tibiae brown; tarsi beige. Male mid tibia with a large apicoventral bristle; mid 

basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 2 dorsal bristles (1 

anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–4 uniformly 

long-setose. S5 broad but short (width ~5.0× length), asymmetrical (right side ~2.0× wider than left), 

posteromedially desclerotized with dense patch of short stout setae, otherwise sparsely long-setose. 

Epandrium large, spherical, and uniformly long-setose; cercus enlarged, subquadrate with very dense fine 

setae. Hypandrium medially slightly sinuate; ventral lobe broad, dark, triangular; posterodorsal lobe 

elongate. Surstylus bean-shaped, with a thick, posteroventral, anteroventrally-directed horn and a lateral 

patch of fine setae. Postgonite elongate, curved apically, ventral edge serrate with numerous minute 

setulae. Phallapodeme sinuate; basiphallus short, boot-shaped. Distiphallus divided into two distinct 

sections: basal half heavily sclerotized with a large saddle-like dorsal sclerite and a flattened ventral 

sclerite articulating to form a tube; distal half with a V-shaped dorsal sclerite and a long, thin ventral 

sclerite supporting a membranous apical tube. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 

uniformly long-setose. Preabdomen subequal in length to head + thorax. Postabdomen short, stout, ~1.5× 

length of T5. T6 and T7 relatively well-developed, present as broad plates, each bearing 5–6 apicolateral 

setae. Epiproct triangular with a deep anteromedial emargination and bearing a pair of dorsomedial 

setulae. Cercus short, triangular with 3 long sinuate setae (1 preapical, 1 lateral and 1 dorsal) and several 

smaller setulae. S6 and S7 also relatively well-developed, present as broad, microtomentose plates 

bearing posterior rows of 12–13 setae. S8 a broad posteriorly microtomentose plate with a broad 

anteromedial emargination, a small posteromedial tab and bearing a posterior row of 8 setae. Hypoproct 

broadly and deeply emarginated anteromedially with a posterior row of setae. Spermathecae elongate, 

balloon-shaped, and entirely smooth; stem short, ~0.2× length of bulb. 

Type material. Holotype: AUSTRALIA: Western Australia: Nornalup-Walpole National Park, Gully 

Road, pitfall traps, 25.i–6.iii.1979, no collector given (♂, HNHM).  

Paratypes: AUSTRALIA: Western Australia: Nornalup-Walpole National Park, 25.i–6.iii.1979, 

no collector given (3 ♂, 6 ♀); same data as holotype (5 ♂, 8 ♀); Treen Brook State Forest, 25.i–

6.iii.1979, no collector given (1 ♀). All paratype specimens in HNHM except 2 ♂ and 3 ♀ in AMSA. 
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Material examined. AUSTRALIA: Western Australia: 1 km E Northcliffe Park, karri forest, dung 

traps, 13–16.vii.1980, S. & J. Peck (1 ♂, 1 ♀, DEBU); 50 km SW Nannup, Sues Bridge, karri forest, 

dung cup traps, 24–26.vii.1980, S. & J. Peck (1 ♂, 1 ♀, DEBU); Mount Frankland, ~30 km N Walpole, 

pans, 26.xi.2003, S.A. Marshall (1 ♂, DEBU); Pemberton, Gloucester Tree, karri forest, dung cup traps, 

5–9.vii.1980, S. & P. Peck (1 ♂, 2 ♀, DEBU); Pemberton, Warren National Park, karri forest, dung cup 

traps, 5–9.vii.1980, S. & J. Peck (2 ♀, DEBU); Walpole, 15 km E, tingle tree forest, dung pans in leaf 

litter, 28–30.xi.2003, S.A. Marshall (1 ♂, 1 ♀, DEBU); Walpole-Nornalup National Park, tingle tree 

forest, “mini” carrion traps, 19.vi.–4.vii.1980, S. &. J. Peck (7 ♂, 21 ♀, DEBU); Walpole-Nornalup 

National Park, tingle tree forest, dung cup traps, 4.vii.1980, S. & J. Peck (6 ♂, 13 ♀, DEBU); Walpole-

Nornalup National Park, tingle tree forest, dung cup traps, 18.vi–29.vii.1980, S. & J. Peck (4 ♂, 8 ♀, 

DEBU); Walpole-Nornalup National Park, tingle tree forest, dung cup traps, 21.vi.1980, S. & J. Peck (1 

♂, 2 ♀, DEBU); Wrenwood Cottages, 10 km NW Augusta, 34˚15’S 115˚01’E, paperbark grove, pans, 

20–23.xi.2003, S.A. Marshall (2 ♀, DEBU). 

Comments. Howickia flavithorax resembles the yellow morph of H. regalis (see below), also known 

from the same areas of Western Australia. H. flavithorax can be easily distinguished by its smooth, plain 

frons (microtomentose striped in H. regalis), 4 pairs of fine interfrontal setae (3 stout pairs in H. regalis), 

a lack of outer vertical setae, and the dark brown lower portion of the katepimeron. 

 This species was originally described as a species of Bentrovata. However, H. flavithorax has the 

tripartite hypandrium which defines Howickia, in addition to the two pairs of dorsal mid tibial setae, male 

S5 with a posteromedial patch of stout setae, and bilobed surstylus with a stout apicoventral seta that are 

found in most species of wingless Howickia. Bentrovata is here treated as a synonym of Howickia (see 

comments below H. regalis).  

3.11.34  Howickia glabra, sp. n. 

(Fig. 3.62) 

Description. Body length: Female 1.7 mm. 

Head: Orange, smooth and shiny except for thin, golden, striate strip along outer margins of 

interfrontal plates; gena orange; antennae dark orange. Frontal width ~1.5× interfrontal height, frontal 

vitta wide, frons flattened (head wedge-shaped). 1 pair of moderate interfrontal bristles at level of eye 

emargination preceded by a pair of minute setulae; 2 very fine lateroclinate orbital bristles, anterior bristle 

~0.7× length of posterior bristle. Gena with 3 fine setulae, finely and densely striate, shiny; vibrissal angle 
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bare. Face normal; palpus clavate with 1 large apical seta. Compound eye normal, median height ~2.0× 

median genal height. 

Thorax: Orange, posterolateral corners with black spots; scutum shiny, lacking microtrichia; 

anepisternum and anepimeron with 2 dark brown stripes separated by a white microtomentose stripe, 

posteroventral corner of anepimeron with a black spot; katatergite black. One pair of dorsocentral bristles, 

dorsocentral rows separated by 4 rows of long, very fine acrostichal setae. Scutellum shiny, bare, slightly 

darkened, rectangular (posterior edge only slightly curved), its length ~0.30× its width; 4 scutellar bristles 

long, basal pair ~1.3× length of apical pair. 

Legs: Orange, femora distally and tibiae proximally darkened; fore tibia brown, broadened with 

apicoventral patch of dense golden setulae; fore tarsi brown, other tarsi orange. Mid basitarsus without a 

distinctly enlarged ventral seta. Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 

posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Male unknown. 

Female abdomen: Black, heavily sclerotized, shiny, and lacking microtrichia. T2–5 and S2–5 

uniformly but sparsely long-setose along entire surface, setae golden. Preabdomen slightly longer than 

length of head + thorax. Postabdomen retracted into end of preabdomen but posterior edges of sclerites 

can be seen. T6, T7, S6 and S7 well developed, heavily sclerotized broad plates with similar setation to 

T2–5 and S2–5. Lateral plates of T8 broadened posteriorly. Epiproct hidden. Cercus short but narrow, 

orange and bearing 2 enlarged apical setae and several smaller setulae. S8 stout, rectangular and bearing a 

posterior row of 4 setae. Hypoproct broad, rounded and heavily sclerotized. 

Material examined. Holotype: AUSTRALIA: New South Wales: Lord Howe Island, Mount Gower, 850 

m, Ex. leaf mould, 27–28.xi.1966, E. Britton (1 ♀, ANIC). 

Etymology. This name is in reference to the complete lack of microtrichia on the dorsal surface of the 

body, giving the species a smooth, shining appearance (Latin ‘glabra’: hairless, smooth, bald). 

Comments. H. glabra is one of the three species of Howickia found on Lord Howe Island. All three 

species are wingless, but the other two differ as follows: H. howensis has a dark brown head and thorax, 3 

pairs of interfrontal setae (of which the middle pair are cruciate), and a uniformly brown anepisternum 

and anepimeron (without a silver stripe); H. robustaseta has much stouter, dark orange cephalic, thoracic, 

and tibial chaetotaxy, 1 orbital setae, reddish-brown abdominal setae, and the anepisternum and 

anepimeron are uniformly yellow. 
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3.11.35  Howickia holti sp. n. 

(Figs. 3.63–3.64) 

Description. Body length: Males 1.2–1.3 mm, female 1.4 mm. 

Head: Black, heavily microtomentose, lower third of frons reddish; gena black with anterior 

corner reddish; antennae brown. Frontal width ~1.9× interfrontal height, frontal vitta narrow. 3 pairs of 

large interfrontal bristles; 2 lateroclinate orbital bristles, anterior bristle ~0.5× length of posterior bristle. 

Gena with 3 strong but fine upcurved setae, finely striate, some shine visible through dense 

microtomentum; vibrissal angle with 1 subvibrissal seta. Palpus clavate with 2 large apical setae. 

Compound eye normal, median height ~2.0× median genal height. 

Thorax: Black; scutum dull, posterolateral edges reddish. One pair of dorsocentral bristles, 

dorsocentral rows separated by 6 rows of long, fine acrostichal setae. Scutellum shiny but heavily 

microtomentose, reddish, semicircular, its length ~0.33× its width; 4 scutellar bristles long, basal pair 

~1.1× length of apical pair. 

Legs: Black, tibiae proximally and distally lighter; tarsi yellow-brown. Male mid tibia with a 

stout apicoventral bristle; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia 

with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal 

and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen slightly reddish. T2–5 and S2–4 

uniformly long-setose along entire surface. S5 broad but short (width ~3.0× length), symmetrical (right 

side equal to left), sparsely long-setose, broadly posteromedially desclerotized with 8 stout medial setae 

and a posterior row of 16 short, flat teeth. Epandrium small, uniformly long-setose; cercus small, rounded 

with numerous long setae. Hypandrium medially sinuate; ventral lobe small, rounded and broadly joined 

to main part via a broad sclerotized sheet; posterodorsal lobe small. Surstylus trilobed, mushroom-shaped: 

anterior lobe rounded with numerous fine setulae; ventromedial lobe rectangular with two large mesial 

horns; posterior lobe rounded with several stout mesial horns, including 2 distinctly enlarged horns; outer 

surface of surstylus with sparse setulae. Postgonite broad, proximally with a pair of anterior setulae, 

anterior edge broad about midlength and constricted apically with a small apical notch. Phallapodeme 

sinuate, constricted at anterior tenth with small dorsal fin along entire length; basiphallus elongate, arms 

broadened and truncate apically. Distiphallus simple, tubular, less sclerotized, very gently tapered along 

entire length, apex membranous with indistinct separation of membrane and sclerites. 
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Female abdomen: Black, heavily sclerotized, shiny. T2–5 and S2–5 uniformly long-setose along 

entire surface. Preabdomen subequal in length to head + thorax. Postabdomen short, stout, ~2.0× length 

of T5. T6 and T7 reduced to stout, lateral L-shaped plates, each bearing 3–4 apical setae. Epiproct 

pentagonal with a small posteromedial tab, medially desclerotized and dorsomedially bearing a pair of 

sinuate setae. Cercus short, rhombic with 3 long sinuate setae (1 preapical, 1 apical and 1 dorsal) and 

several smaller setulae. S6 a broad, microtomentose plate bearing a posterior row of 9–10 setae; S7 

reduced to a broad, microtomentose plate bearing a posterior row of 8 setae. S8 reduced to a stout, 

subtriangular, microtomentose plate bearing a posterior row of 4 setae. Hypoproct broadly emarginated 

anteromedially, posteriorly microtomentose with a row of setae. Spermathecae stout, spherical, entirely 

lightly grooved; stem more elongate, ~1.5–2.0× length of bulb. 

Material examined. Holotype: AUSTRALIA: New South Wales: lower Gibraltar Range, 29˚31’S 

152˚22’E, 800 m, rainforest, pitfall trap, 23.ix.1999, J. Holt, debu00160466 (♂, AMSA).  

Paratypes: same data as holotype (3 ♂, 1 ♀, AMSA, DEBU). 

Etymology. This name is a patronym recognizing J.A. Holt, the collector of the type series. 

Comments. Howickia holti externally resembles H. velutina, from which it can be readily separated by 

the plain frons (striped with pale microtomentum in H. velutina) and mid basitarsus with a distinct 

enlarged ventral seta. H. auricoma also resembles H. holti, but has a reddish head and lacks the outer 

vertical setae which are present (though small) in H. holti. 

The male genitalia (S5, surstylus, postgonites and distiphallus) of Howickia holti very closely 

resemble those of H. flavipes. However, the rest of the body of H. holti differs significantly from H. 

flavipes, as follows: head dark brown to black (as opposed to yellow in H. flavipes), 3 pairs of interfrontal 

bristles (2 pairs in H. flavipes), hypandrium with a ventral lobe or posterodorsal appendage, and halters 

absent (present in H. flavipes).  

3.11.36  Howickia howensis, sp. n. 

(Fig. 3.65) 

Description. Body length: Female 1.8 mm. 

Head: Dark brown, lower half of frons reddish; entire head shiny despite microtomentum along 

orbital plates, interfrontal plates and ocellar triangle; frontal vitta centrally rugose; gena dark reddish; 

antennae orange. Frontal width ~1.8× interfrontal height. 3 pairs of interfrontal bristles, middle pair 

largest with tips crossing; 2 lateroclinate orbital bristles, anterior bristle ~0.6× posterior bristle, preceded 
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by several smaller setulae. Ocelli absent and replaced by fine bristles. Gena with 2–3 fine setae, finely 

rugose, shiny, lower third microtomentose; vibrissal angle with 1 smaller seta. Face normal; palpus 

clavate with 2 large preapical seta. Compound eye normal, median height ~2.0× median genal height. 

Thorax: Black; scutum shiny (microtrichia may have been removed), lateral edges very slightly 

lighter; thorax laterally entirely black. One pair of dorsocentral bristles, dorsocentral rows separated by 6 

rows of long, fine acrostichal setae. Scutellum shiny (microtrichia may have been removed), 

subrectangular, posterior edge gently curved, almost straight, its length ~0.33× its width; 4 scutellar 

bristles long, basal pair ~1.3× length of apical pair. 

Legs: Black, femora apically orange, fore and hind tibiae orange, mid tibia reddish-brown and 

apically orange; tarsi orange-brown, apical 3 tarsomeres of fore leg paler. Mid tibia of female with a large 

apicoventral seta; mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 2 

dorsal setae (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal setae (1 anterodorsal and 1 

posterodorsal).  

Wing: Forewing a tiny, brown, setulose knob. Halter absent. 

Male abdomen: Male unknown. 

Female abdomen: Black, heavily sclerotized, covered in residue (hiding overall vestiture). T2–5 

and S2–5 uniformly long-setose along entire surface; pleural membrane hidden. Preabdomen subequal in 

length to head + thorax. Postabdomen (as far as can be seen) short, stout. T6 and T7 well-developed, 

present as broad plates bearing a posterior row of setae. T8 hidden, Epiproct small, shield-like and 

dorsomedially bearing a pair of setae. Cercus hidden but several sinuate apical setae can be seen. S6 and 

S7 well-developed, present as broad plates bearing a posterior row of setae. S8 and hypoproct hidden. 

Material examined. Holotype: AUSTRALIA: New South Wales: Lord Howe Island, Mount Gower, 

summit, 850 m, on dead spathes of palms, 27–29.xi.1966, E. Britton (♀, ANIC). 

Etymology. This name refers to the type locality, although two other species of Howickia are also 

endemic to Lord Howe Island. 

Comments. All three of the Howickia found on Lord Howe Island are wingless, but the other two differ 

from H. howensis as follows: H. glabra has 2 pairs of very fine interfrontal setae, golden abdominal 

tomentum, and a silver microtomentose stripe on the anepisternum and anepimeron; H. robustaseta has 

much stouter overall chaetotaxy, 1 orbital setae, and the thorax and legs are yellow (dark brown in H. 

howensis). 
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3.11.37  Howickia irwini, sp. n. 

(Figs. 3.66–3.67) 

Description. Body length: Males 1.7–1.9 mm, females 1.8–2.3 mm. 

Head: Caramel-brown; frontal vitta and orbital plates with microtomentose silvery stripes, 

extending laterally at level of ocellar triangle to almost touch and create an M-shaped mark; interfrontal 

plates with microtomentose yellow stripes, well separated from silvery stripes; gena pale yellow, often 

translucent; antennae yellow. Frontal width ~1.4× interfrontal height, frontal vitta narrow. 2 pairs of fine, 

moderate interfrontal bristles preceded by a smaller pair (~0.5× length of posterior pairs); 2 lateroclinate 

orbital bristles, anterior bristle ~0.4× posterior bristle. Gena with strong but fine upcurved bristle and 1–2 

smaller setae, finely rugose and microtomentose along ventral quarter; vibrissal angle with 1 smaller 

setae. Face shiny with ventromedial margin slightly flattened; palpus clavate with 1 large apical and 1 

large preapical setae. Compound eye large, median height ~2.5× median genal height. 

Thorax: Dark reddish-brown; scutum shiny despite brown microtrichia, lateral edges broadly 

reddish; katatergite black. One pair of dorsocentral bristles, dorsocentral rows separated by 6 rows of 

long, fine acrostichal setae. Scutellum heavily microtomentose, reddish, semicircular, its length ~0.40× its 

width; 4 scutellar bristles long, basal pair ~1.5× length of apical pair. 

Legs: Brown, mid and hind legs with femur distally and tibiae proximally and distally yellow; 

fore tarsi white, other tarsi golden-brown. Both male and female mid tibiae with a large apicoventral 

bristle; mid basitarsus with a distinctly enlarged ventral seta. Basal half of mid tibia with 2 dorsal bristles 

(1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen reddish. T2–5 and S2–4 broad, 

uniformly long-setose along entire surface. S5 broad but short (width ~4.0× length), asymmetrical (left 

side longer and narrower than right), sparsely long-setose with a slightly deflexed, rectangular 

posteromedial lobe bearing a posterior row of 14 short, flat teeth with posterior corners tipped with small 

knobs bearing tufts of setulae. Epandrium small, flattened, densely long-setose along posterior face (bare 

anterolateral corners); cercus white, flattened and ventromesially cleft, resembling a horse head 

(combined cerci M-shaped) with a single sinuate medial seta. Hypandrium medially sinuate, rather short; 

ventral lobe absent; posterodorsal lobe elongate and strongly bisinuate. Surstylus bipartite: anteroventral 

lobe broad, subrectangular with a row of discal setae; posterior lobe triangular, curved and originating 

from posterodorsal edge of anterior lobe, apically with a large blade-like seta and anteromesial edge with 
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another strong blade-like seta. Postgonite rather simple, elongate, rectangular, and slightly sinuate. 

Phallapodeme slightly sinuate, apex gently broadened; basiphallus with triangular arms, anterior edges 

sinuate. Distiphallus simple, strongly sinuate, tubular in basal half, largely desclerotized, especially so 

apically, apex membranous and scoop-like. 

Female abdomen: Black, heavily sclerotized, shiny despite some microtrichia. T2–5 and S2–5 

uniformly long-setose along entire surface. Preabdomen subequal in length to head + thorax. 

Postabdomen short, stout, ~2.5× length of T5. T6 and T7 reduced to short, lateral L-shaped plates which 

may be joined posteriorly, each bearing 3 apical setae. Epiproct pentagonal and dorsomedially bearing a 

pair of setae. Cercus short, subtriangular, apically diverging with 3 long sinuate setae (1 lateral, 1 apical 

and 1 dorsal) and several smaller setulae. S6 and S7 small but relatively well-developed, present as 

microtomentose, rectangular plates bearing a posterior row of 6 setae. S8 reduced to a broad, ovoid, 

microtomentose plate bearing a posterior row of 4 setae. Hypoproct broad, rounded, posteriorly 

microtomentose with a row of setae. Spermathecae stout, bulb ovoid and deeply grooved; stem short, 

~0.3–0.5× length of bulb. 

Material examined. Holotype: AUSTRALIA: New South Wales: Kyogle, 1000 m, Nothofagus forest, 

9.vii.1980, S. & J. Peck (♂, AMSA).  

Paratypes: AUSTRALIA: New South Wales: 32 km NE Wiangaree, Wiangaree State Forest, 

1000 m, Nothofagus litter, 24.viii.1982, S. & J. Peck (2 ♂, 1 ♀, AMSA, DEBU); 33 km NE Wiangaree, 

near Tweed Valley Lookout, rainforest, flight-intercept trap, 13.vi–24.viii.1982, S. & J, Peck (1 ♂, 

DEBU); Gibraltar Range, 29˚31’S 152˚22’E, 950 m, volcanic, pitfall trap, 23.ix.1999, J. Holt (2 ♂, 2 ♀, 

AMSA, DEBU); same data as holotype (14 ♂, 22 ♀, AMSA, DEBU). 

Etymology. This name is in honour of the late Steve Irwin, whose passion for wildlife and conservation 

in Australia and around the world helped spark the first author’s interest in nature, wildlife, and 

biodiversity. 

Comments. Howickia irwini externally resembles H. sabina and the yellow-headed, black-bodied morph 

of H. regalis which also have a frons with golden stripes. H. irwini can be distinguished from H. sabina 

by the complete absence of wings and the dark legs with apically pale femora, and from H. regalis by the 

two pairs of orbital setae and the white fore tarsi.  

3.11.38  Howickia loligo, sp. n. 

(Fig. 3.68) 

Description. Body length: Males 2.1–3.5 mm. 
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Head: Orange-yellow, dark brown at level of ocelli and behind, extending onto orbital plates and 

bases of posterior interfrontal bristles; gena dirty yellow; antennae yellow. Frontal width ~1.7× 

interfrontal height, frontal vitta normal. 3 pairs of large interfrontal bristles, middle pair largest with tips 

crossing; 2 lateroclinate orbital bristles plus anterior row of 6-7 small setulae, anterior bristle ~0.6× length 

of posterior bristle. Gena with large upcurved bristle and 5 smaller upcurved setae, rather coarsely striate, 

dull, lower third microtomentose; vibrissal angle with 2 subvibrissal setae. Face normal; palpus clavate 

with 1 large apical and 1 smaller preapical seta. Compound eye large, median height ~2.5× median genal 

height. 

Thorax: Orange-brown, darkest medially and along posterior edge of postpronotal lobe; scutum 

shiny despite microtrichia; posterior edge of mesepisternum dark brown, katatergite dark brown. One pair 

of dorsocentral bristles, dorsocentral rows separated by 8 rows of short, fine acrostichal setae. Scutellum 

heavily microtomentose, darker brown, semicircular, its length ~0.40× its width; 4 scutellar bristles long, 

anterior pair ~1.1× length of anterior pair. 

Legs: Yellow-brown, tibiae proximally darkened; tarsi slightly darker. Male mid trochanter with a 

ventral patch of very stout setae; mid tibia with 2 short rows of stout ventral setae, mid femur with 2 short 

corresponding rows of proximoventral setae; mid basitarsus with a distinctly enlarged ventral seta. Basal 

half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal 

bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter present, small, brown. 

Male abdomen: Reddish-brown, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–4 

densely long-setose along entire surface. S5 large, broad but short (width ~5.0× length), asymmetrical 

(right side ~1.2× wider than left), uniformly long-setose, posteromedially desclerotized with a dense patch 

of short setae becoming longer laterally. Epandrium very large, elongate, densely long-setose; cercus 

bulging, subrectangular with a very large (about equal in length to surstylus), elongate, sinuate ventral 

extension with 3 posterior preapical setae, apex curved up into hook. Hypandrium medially sinuate; 

ventral lobe short, triangular; posterodorsal lobe elongate, posteriorly tapered with a kink about posterior 

third. Surstylus bipartite: anterior lobe triangular, curved posteriorly with several long, fine, sinuate 

posteromedial setae; posterior lobe very large, elongate, sinuate, setulose with 3 large preapical setae and 

a stout apical horn. Postgonite large, elongate, sinuate, tapered gradually around midlength, apex truncate. 

Phallapodeme elongate, broadly curved with a large dorsal fin along anterior half; basiphallus elongate, 

arms slightly constricted basally. Distiphallus divided into two distinct sections: basal half with a large, 

curved, triangular dorsal sclerite posteriorly connected to a flattened ventral sclerite via a pair of thin 
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lateral sclerites; distal half with a V-shaped dorsal sclerite supporting a large, tubular membranous apex 

with anterodorsal surface reticulate. 

Female abdomen: Female unknown. 

Material examined. Holotype: AUSTRALIA: Tasmania: Frodshams Pass, 2 km S, 42˚30’00.0”S 

146˚13’48.0”E, ex yellow tray, 24.i.1983, I.D. Naumann & J.C. Cardale (♂, ANIC).  

Paratypes: AUSTRALIA: Tasmania: Mount Field National Park, near Lake Fenton, 42˚41’S 

146˚37’E, 1000 m, ANIC Berlesate No. 667, litter under Nothofagus gunnii & Athrotaxis selaginoides, 

31.i.1980, Lawrence & Weir (2 ♂, ANIC, DEBU) 

Etymology. This name refers to the six tentacle-like extensions on the cerci, surstyli and postgonites 

which resemble the tentacles of a squid (Latin ‘loligo’: squid). 

Comments. H. loligo sp. n. is the only species of Howickia to have such enlarged male genitalia. No 

female specimens are known. 

3.11.39  Howickia notechis sp. n. 

(Figs. 3.69–3.70) 

Description. Body length: Male 2.7 mm, females 2.9–3.8 mm. 

Head: Orange-brown, dull, orbital plate, interfrontal stripe and ocellar triangle brown, front of 

frontal vitta yellow; gena orange; antennae orange. Frontal width ~1.8× interfrontal height, frontal vitta 

narrow. 2 pairs of large interfrontal bristles preceded by a pair of smaller setae; 2 lateroclinate orbital 

bristles plus anterior row of 6-7 small setulae, anterior bristle ~0.7× length of posterior bristle. Gena with 

large upcurved bristle and 3 smaller upcurved setae, finely striate, shiny, lower third microtomentose; 

vibrissal angle with 2 subvibrissal setae. Palpus leaf-shaped and flattened with 1 large apical and 1 large 

preapical setae. Compound eye large, median height ~2.5× median genal height. 

Thorax: Black; scutum dull, posterolateral edges reddish-brown. One pair of dorsocentral bristles, 

dorsocentral rows separated by 6 rows of long, fine acrostichal setae. Scutellum heavily microtomentose, 

black with paler edges, rectangular, its length ~0.50× its width; 4 scutellar bristles long, basal pair ~1.2× 

length of apical pair. 

Legs: Dark brown, femora distally and tibiae both proximally and distally lighter; tarsi orange. 

Male mid tibia with a stout apicoventral bristle; mid basitarsus with a distinctly enlarged ventral seta. 
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Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal 

bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter present, small, entirely dark brown. 

Male abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–4 uniformly 

long-setose along entire surface with large posterolateral setae. S5 broad but short (width ~4.0× length), 

asymmetrical (right side ~1.3× wider than left), uniformly long-setose, posteromedially desclerotized with 

a dense patch of short setae anterior to a posterior row of 22 short, flat teeth. Epandrium large, 

hemispherical, and uniformly long-setose; cercus broad, rounded, microtomentose with several larger 

setae. Hypandrium medially upcurved; ventral lobe at a ~75˚ angle, anterior (dorsal) edge sinuate; 

posterodorsal lobe elongate and apically bifurcated. Surstylus subquadrate, rather bulbous with a large, 

fang-like posteroventral horn and a dense posterolateral patch of fine setae. Postgonite elongate, tapered 

gradually around midlength, curved forwards with a small apical setula. Phallapodeme elongate, arrow-

shaped (anterior apex broadened and abruptly constricted); basiphallus short, sinuate. Distiphallus divided 

into two distinct sections: basal half with a large, curved, triangular dorsal sclerite posteriorly connected 

to a flattened ventral sclerite via a pair of thin lateral sclerites; distal half with a V-shaped dorsal sclerite 

and a large upside-down-saddle-shaped ventral sclerite articulating dorsally to support a two membranous 

apical lobes with numerous dorsoapical rows of small spicules. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia. T2–5 and S2–5 wide, 

uniformly long-setose along entire surface with large posterolateral setae; pleural membrane bare. 

Preabdomen subequal in length to head + thorax. Postabdomen elongate, ~3.0× length of T5. T6 and T7 

reduced to U-shaped plates, sometimes further desclerotized posteromedially, bearing a posterior row of 8 

setae. Epiproct pentagonal and bearing a dorsomedial pair of setae. Cercus elongate, subtriangular with 5 

long sinuate setae (1 apical, 2 preapical, 1 dorsolateral and 1 mesial) and several smaller setulae. S6 and 

S7 reduced to broad U-shaped plates bearing a posterior row of 10 setae. S8 a broad microtomentose plate 

with a medial row of 4 setae. Hypoproct rounded microtomentose with a rounded posteromedial tab and a 

medial patch of 6 setae. Spermathecae elongate, bulb bean-shaped and finely grooved, neck short, gently 

tapered and finely grooved; stem short, ~0.5× length of bulb. 

Material examined. Holotype: AUSTRALIA: Tasmania: Waratah, 8 km SW, 41˚29’04”S 145˚27’41”E, 

rainforest, dung pans, 20–21.xii.2003, S.A. Marshall, debu00248207 (♂, TMAG).  

Paratypes: AUSTRALIA: Tasmania: 8 km SW Waratah, 41˚29’04”S 145˚27’41”E, pans in tree 

fern crowns, 21–22.xii.2003, S.A. Marshall (1 ♀, TMAG); 8 km SW Waratah, 41˚29’04”S 145˚27’41”E, 
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rainforest, pans, 20–21.xii.2003, S.A. Marshall (2 ♀, TMAG, DEBU); same data as holotype (1 ♀, 

DEBU). 

Etymology. This name is in reference to the male surstylus which resembles the fangs of the Tasmanian 

tiger snake, Notechis scutatus (Latin ‘notos’: south; Latin ‘echis’: viper). 

Comments. H. notechis sp. n. is the largest wingless species of Howickia, rivaling many winged species 

of Howickia at 2.8-3.0 mm in body length. The presence of halters also distinguishes this species from 

most other wingless species, on other wingless species with halters (H. australis, H. dodo, and H. loligo 

sp. n.) they are paler, at least apically. 

3.11.40  Howickia regalis (Richards) 

Bentrovata regalis Richards, 1973: 394; Marshall, 1989: 602; Roháček et al., 2001: 124; Papp, 2021: 114. 

Bentrovata minor Papp, 2021: 110. 

Bentrovata nigrithorax Papp, 2021: 112. 

(Figs. 3.71–3.72) 

Description. Body length: Males 1.5–2.9 mm, females 1.7–2.8 mm. 

Head: Golden yellow to orange-brown, area surrounding ocellar triangle and behind dark brown, 

sometimes darkened centrally; frontal vitta, interfrontal plates and orbital plates with pale yellow, 

microtomentose stripes (5 total), stripes on orbital plates extending inwards to above interfrontal plates; 

gena yellow; antennae yellow. Frontal width ~1.7× interfrontal height, frontal vitta narrow. 2 pairs of 

large interfrontal bristles preceded by a much smaller pair (~0.3× length of posterior pairs); 1 lateroclinate 

orbital bristle. Gena with strong but fine upcurved bristle and 2 smaller setae, finely rugose and 

microtomentose; vibrissal angle with 1 smaller seta. Face shiny with broad flattened triangle along ventral 

margin; palpus clavate with 2 large apical setae. Compound eye large, median height ~2.5× median genal 

height. 

Thorax: Black to reddish-brown or yellow (dark and light morphs); scutum dull, lateral edges 

reddish; katatergite dark brown in light morph. One pair of dorsocentral bristles, dorsocentral rows 

separated by 8 rows of fine acrostichal setae. Scutellum heavily microtomentose, reddish, semicircular, its 

length ~0.33× its width; 4 scutellar bristles long, basal pair ~1.3× length of apical pair. 

Legs: Brown or yellow, tibiae proximally and distally lighter in darker morphs; tarsi brown or 

yellow. Both male and female mid tibiae with a large apicoventral bristle; mid basitarsus without a 
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distinctly enlarged ventral seta. Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 

posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black to reddish-brown, heavily sclerotized, shiny, postabdomen slightly reddish. 

T2–5 and S2–4 uniformly long-setose along entire surface. S5 broad but short (width ~4.0× length), 

asymmetrical (right side longer than left), sparsely long-setose, broadly posteromedially emarginated, 

posteromedially desclerotized section with 14 stout medial setae and paired, curved rows of 10 short, flat 

teeth. Epandrium small, broad, sparsely long-setose; cercus large, subtriangular with 1 long sinuate seta 

and several smaller setae. Hypandrium medially sinuate; ventral lobe narrow, curved and projecting from 

main part at an angle of ~70˚; posterodorsal lobe slightly curved, apically rounded, extending from 

posterior edge of main part. Surstylus small, bean-shaped with many small lateral setulae and a large, 

stout posteroventral horn. Postgonite narrow, elongate, sinuate, proximally with a pair of anterior setulae, 

apical half with serrate posteroventral edge, apex a rounded knob. Phallapodeme slightly sinuate, 

constricted at anterior tenth, apically expanded; basiphallus bent about half length, resembling a horse 

head, base narrow and rounded, apex broad and truncate. Distiphallus simple, sinuate, tubular, largely 

desclerotized, especially so apically, apex pointed. 

Female abdomen: Black to reddish-brown, heavily sclerotized, shiny. T2–5 and S2–5 uniformly 

long-setose along entire surface; pleural membrane with small setal patch. Preabdomen subequal in length 

to head + thorax. Postabdomen short, stout, ~2.0× length of T5. T6 and T7 relatively well-developed, 

present as broad, U-shaped plates bearing a posterior row of 8 setae. Epiproct small, broad and 

dorsomedially bearing a pair of widely-separated setae. Cercus short and rounded with 2 long sinuate 

setae (1 apical and 1 dorsal) and several smaller setulae. S6 and S7 broad, well-developed, 

microtomentose plates bearing a posterior row of 12 setae. S8 a broad, microtomentose, hemispherical 

plate with a small anteromedial emargination and several posterior setae. Hypoproct broad, 

anteromedially emarginate, centrally desclerotized and posteriorly microtomentose with a row of stout 

setulae. Spermathecae stout, bulb spherical and entirely lightly grooved, neck short and tapered; stem 

short, ~0.3–0.5× length of bulb. 

Type material. Holotype: AUSTRALIA: Western Australia: Perth, King’s Park, in alcohol ex leaf 

litter, ix.1957, G. Bornemissza (ANIC).  

Paratypes: AUSTRALIA: Western Australia: Perth, King’s Park, 9.vi.1952 (1 ♀, ANIC); Perth, 

King’s Park, 1952–57 (1 ♂, ANIC), same data as holotype (2 ♂, 1 ♀, ANIC). 
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Material examined. AUSTRALIA: Western Australia: Albany, Two People’s Bay Nature Reserve, 

heath, dung cup traps, 9–14.vi.1980, S. & J. Peck (3 ♂, 1 ♀, DEBU); Albany, Two People’s Bay Nature 

Reserve, heath, mini carrion trap, 9–14.vi.1980, S. & J. Peck (2 ♂, 6 ♀, DEBU); Augusta, Boranup State 

Forest, ~25 km N Augusta, 34˚09’52”S 115˚04’34”E, karri forest, pans, 20–23.xi.1980, S.A. Marshall (1 

♂, 1 ♀, DEBU); Augusta, Boranup State Forest, karri forest, dung cup traps, 19–22.vii.1980, S. & J. Peck 

(7 ♂, 16 ♀, DEBU); Augusta, Leeuwin-Naturaliste National Park, The Spring Trail, forest, dung traps, 

19–22.vii.1980, S. & J. Peck (6 ♂, 10 ♀, DEBU); Augusta, Port Leeuwin, pans in heath, 20–22.xi.2003, 

S.A. Marshall (1 ♀, DEBU); Coronation Road, 35 km SW Manjimup, jarrah forest, dung traps, 14–

17.vii.1980, S. & J. Peck (9 ♂, 12 ♀, DEBU); Fernhook Falls, ~30 km N Walpole, Deep River shoreline, 

dung pans, 26–27.xi.2003, S.A. Marshall (8 ♂, 11 ♀, DEBU); Forth River, 45 km SE Northcliffe, 

Chesapeake Road, forest to heath, dung cups, 11–16.vii.1980, S. & J. Peck (1 ♂, DEBU); Margaret River, 

Rosa Brook Road, forest, dung cup traps, 22–26.vii.1980, S. & J. Peck (1 ♂, 1 ♀, DEBU); Mount 

Frankland, ~30 km N Walpole, pans, 26.xi.2003, S.A. Marshall (1 ♀, DEBU); Nannup, Barrabup Pool, 

marri forest, dung cup traps, 23–26.vii.1980, S. & J. Peck (2 ♂, DEBU); near Quininup, 29 km SSE 

Manjimup, karri forest, dung traps, 13–16.vii.1980, S. & J. Peck (9 ♂, 10 ♀, DEBU); Northcliffe Park, 1 

km E, karri forest, dung traps, 13–16.vii.1980, S. & J. Peck (4 ♂, 6 ♀, DEBU); Pemberton, Gloucester 

Tree, karri forest, dung cup traps, 5–9.vii.1980, S. & J. Peck (3 ♂, DEBU); Pemberton, The Cascades, 

jarrah forest, dung cup traps, 7–13.vii.1980, S. & J. Peck (1 ♂, DEBU); Porongurup National Park, 

Bolganup Creek, karri, dung trap, 8–16.vi.1980, S. & J. Peck (1 ♀, DEBU); Sterling Range National 

Park, Gold Holes, heath, carrion traps, 8–15.vi.1980, S. & J. Peck (6 ♂, 7 ♀, DEBU); Sterling Range 

National Park, Toolbrunup Trail, dung cup traps, 10.vi.1980, S. & J. Peck (7 ♂, 3 ♀, DEBU); Sterling 

Range National Park, Toolbrunup Trail, mini carrion traps, 10.vi.1980, S. & J. Peck (9 ♂, 1 ♀, DEBU); 

Sues Bridge, 50 km SW Nannup, marri forest, dung cup traps, 24–26.vii.1980, S. & J. Peck (2 ♂, 3 ♀, 

DEBU); 6.5 km W of Walpole, karri forest, leafmould, 70m, 22.x.1969, R.W. Taylor (1 ♂, ANIC); 

Walpole National Park, Peaceful Bay, coast sand heath, pan trap, 17.vi–11.vii.1980, S. & J. Peck (1 ♀, 

DEBU); Walpole National Park, tingle tree forest, “aini” carrion traps, 19.vi–4.vii.1980, S. & J. Peck (1 

♂, DEBU); Walpole National Park, tingle tree forest, dung cup traps, 21.vi.1980, S. & J. Peck (31 ♂, 28 

♀, DEBU); Walpole National Park, tingle tree forest, dung cup traps, 4.vii.1980, S. & J. Peck (23 ♂, 62 

♀, DEBU); Walpole National Park, tingle tree, forest dung cup traps, 18.vi–29.vii.1980, S. & J. Peck (43 

♂, 57 ♀, DEBU); Walpole, 15 km E, tingle tree forest, dung pans in leaf litter, 28–30.xi.2003, S.A. 

Marshall (1 ♀, DEBU); Windy Harbour, 27 km S Northcliffe, coast heath, dung cup traps, 8–12.vii.1980, 

S. & J. Peck (2 ♂, 1 ♀, DEBU); Wrenwood Cottages, 10 km N Augusta, 34˚15’S 115˚01’E, paperbark 

grove, pans, 20–23.xi.2003, S.A. Marshall (1 ♂, 3 ♀, DEBU). 
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Comments. The types for Howickia regalis could not be located, but this species is readily distinguished 

from almost all other wingless species of Howickia by the five microtomentose stripes on the frons. The 

only other wingless species with similar pigmentation is H. irwini sp. n., which has two orbital bristles in 

contrast to the single orbital bristle of H. regalis. Richards’ original description of external characters 

matches the yellow thorax morph of the species, though there are two other morphs (one with a yellow 

head and black thorax and one with a dark brown head and black thorax). Richards’ illustrations of the 

male surstyli and S5 are not a perfect match to the specimens described above, as he depicts the surstylus 

are more triangular and S5 without posteromedial teeth). However, his illustrations are often 

oversimplified and inaccurate (compare the illustrations of male genitalia of any of his species of Biroina 

with the illustrations provided here). Howickia regalis is known only from Western Australia. 

The yellow morph of H. regalis externally similar to H. flavithorax (see above), and both species 

are known from the same areas of Western Australia. However, the yellow morph of H. regalis can be 

easily distinguished by its striped, microtomentose frons (entirely smooth in H. flavithorax), 3 pairs of 

stout interfrontal setae (4 very fine pairs in H. flavithorax), the presence of outer vertical setae, and a pure 

yellow katepimeron. 

The descriptions of Papp’s (2021) “Bentrovata minor” Papp, 2021 and “B. nigrithorax” Papp, 

2021 both match up exactly to two of the darker colour morphs of H. regalis, the morph with a dark head 

and thorax and the morph with a yellow head and dark thorax, respectively. The illustrations of the male 

genitalia of “B. minor” also match up almost exactly with genitalia of H. regalis. Examining the hundreds 

of specimens in the University of Guelph Insect Collection revealed an array of variation in the 

posteromedial row of teeth on the male fifth sternite which corresponds to the differences between Papp’s 

illustrations of “B. minor” and H. regalis in his 2021 paper. No males of “B. nigrithorax” were found, but 

the description of the female and the female genitalia describe those of H. regalis. The distribution of 

both “B. minor” and “B. nigrithorax” both overlap the distribution of H. regalis. These two species are 

therefore treated here as synonyms of Howickia regalis.  

Bentrovata was described by Richards in 1973, and justified as a distinct genus by the differences 

(size of the interfrontal setae, the shape of the prosternum and the size of the abdomen) between the type 

species (B. regalis) and “Aubertinia” (= Phthitia) in his 1956 key to flightless genera. However, the type 

species has the two pairs of dorsal mid tibial setae, striped frons, male S5 with a posteromedial row of 

stout, tooth-like setae and the tripartite hypandrium which defines Howickia. Bentrovata is therefore 

treated as a synonym of Howickia. The synonymy of Bentrovata with Howickia creates a homonym of the 

New Zealand H. regalis, which could be renamed as H. neoregalis or H. australoregalis. 
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3.11.41  Howickia robustaseta, sp. n. 

(Figs. 3.73–3.74) 

Description. Body length: Males 1.2–1.4 mm, females 1.3–1.5 mm. 

Head: Orange-yellow, microtomentose except for thin, shiny, golden rugose strips along either 

side of interfrontal plates; gena golden-yellow; antennae yellow-orange. Frontal width ~2.3× interfrontal 

height, frontal vitta wide, frons bulging. 2 pairs of very stout interfrontal bristles preceded by a smaller 

pair (~0.6× length of posterior pairs); 1 lateroclinate orbital bristle and 3 minute anterior setulae. Ocelli 

absent and replaced by diverging bristles. Gena with strong upcurved bristle and 2 finer setae, finely and 

densely striate, shiny, lower third microtomentose; vibrissa very thick, vibrissal angle with 2 smaller 

setae. Face slightly flattened along ventral margin; palpus capitate with 1 large apical seta. Compound eye 

small, median height ~1.2× median genal height. 

Thorax: Orange-yellow, lateral edges lighter; scutum shiny despite microtrichia; katatergite dark 

brown. One pair of dorsocentral bristles, dorsocentral rows separated by 10 rows of short, stout 

acrostichal setae. Scutellum shiny but heavily microtomentose, reddish, semicircular, its length ~0.33× its 

width; 4 scutellar bristles long, basal pair ~1.2× length of apical pair. 

Legs: Orange-yellow, tibiae proximally and distally lighter; tarsi dirty white. Mid tibia of both 

sexes with a large apicoventral bristle; mid basitarsus with a distinctly enlarged ventral seta. Basal half of 

mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 

anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Reddish-brown, heavily sclerotized, shining black along posterior edges, 

postabdomen orange-brown. T2–5 and S2–4 uniformly long-setose along entire surface with large 

posterolateral setae. S5 broad but short (width ~4.0× length), asymmetrical (right side ~1.3× wider than 

left), uniformly long-setose with a posteromedial patch of short setae. Epandrium large, hemispherical, 

and densely long-setose; cercus slightly protruding, subtriangular with 3 long medial setae and several 

smaller setae. Hypandrium medially tapered, slightly sinuate; ventral lobe stout, apex curved 

posteroventrally; posterodorsal lobe elongate, originating from the posterior edge of the medial part. 

Surstylus subrectangular with an apically-broadened posteroventral lobe bearing 3 stout apical horns and 

several fine preapical setulae. Postgonite blade-like, angled forwards slightly at around midlength, 

anterior edge with several minute setulae. Phallapodeme elongate, slightly sinuate with a moderate dorsal 

fin along anterior half; basiphallus elongate, arms broadened apically with a small dorsoapical point. 
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Distiphallus divided into two distinct sections: basal half with a large, saddle-like dorsal sclerite 

connected to a broad, triangular ventral sclerite; distal half with a broad, rectangular dorsal sclerite and a 

large, posteriorly constricted, saddle-like ventral lobe supporting a membranous apical flap. 

Female abdomen: Reddish-brown, heavily sclerotized, shining black along posterior edges, T4–5 

orangish. T2–5 and S2–5 uniformly long-setose along entire surface with large posterolateral setae; 

pleural membrane with small setal patch. Preabdomen slightly shorter in length to head + thorax. 

Postabdomen stout, ~2.0× length of T5. T6 and T7 well-developed, present as broad rectangular plates 

bearing a posterior row of 6 setae. Epiproct rectangular with a small, triangular posteromedial tab and 

dorsomedially bearing a pair of setae. Cercus subtriangular with 4 long sinuate setae (1 apical, 2 lateral 

and 1 dorsal) and several smaller setulae. S6 and S7 well-developed, present as broad rectangular plates 

bearing posterior rows of 12 and 8 setae, respectively. S8 reduced to a broad, posteriorly microtomentose 

plate with 2 anterolateral tabs and a dorsomedial row of 6 setae. Hypoproct rounded, posteriorly 

microtomentose with a row of 4 stout setae. Spermathecae stout, bulb hemispherical and deeply grooved, 

neck short, gently tapering, and smooth; stem elongate, subequal in length to bulb. 

Material examined. Holotype: AUSTRALIA: New South Wales: Lord Howe Island, Mount Gower, 100 

m, leaf litter, no date given, T. Kingston (♂, AMSA).  

Paratypes: AUSTRALIA: New South Wales: same data as holotype (3 ♂, 3 ♀, AMSA, DEBU); 

Lord Howe Island, 15–60 m, Intermediate Hill, carrion trap, 19–30.iv.1980, S. & J. Peck (1 ♂, 1 ♀, 

AMSA).  

Other material examined: AUSTRALIA: New South Wales: Lord Howe Island, Mount Gower, 

850 m, summit, 27–28.xi.1966, E. Britton (1 ♂, ANIC). 

Etymology. This name is in reference to the thickened chaetotaxy of the head and thorax in this species, a 

trait common to many flightless species of sphaerocerid, but not seen to such an extent in any other 

wingless species of Howickia (Latin ‘robustus’: strong, stout, robust; Latin ‘seta’: bristle, hair). 

Comments. All three species of Howickia found on Lord Howe Island are wingless, but the other species 

differ from H. robustaseta as follows: H. glabra has finer overall chaetotaxy, large eyes, 2 orbital setae, 

golden abdominal tomentum, and a silver microtomentose stripe on the anepisternum and anepimeron; H. 

howensis has finer overall chaetotaxy, 2 orbital setae, and the thorax and legs are dark brown (yellow in 

H. robustaseta). Of the three Lord Howe Island Howickia, H. robustaseta is the only one known from 

males. Each species is distinctive in external morphology, so male characters are not needed to confirm 

that they are separate species. 
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3.11.42  Howickia truemani, sp. n. 

(Figs. 3.75–3.76) 

Description. Body length: Males 1.6–2.6 mm, females 1.9–2.8 mm. 

Head: Yellow, inner margin of interfrontal plates and orbital plates with thin brown stripes 

connected via a rounded brown spot on either side of ocellar triangle (M-shaped); face yellow with brown 

medial stripe; gena yellow with ventral two-thirds brown; antennae orange-brown. Frontal width ~1.2× 

interfrontal height, frontal vitta narrow. 3 pairs of fine, medium-large interfrontal bristles; 2 lateroclinate 

orbital bristles, anterior bristle ~0.5× length of posterior bristle. Gena with 3 strong but fine upcurved 

setae, finely and densely striate, shiny, lower quarter microtomentose; vibrissal angle with 2 very fine 

setae. Face with small flattened triangle along ventral margin; palpus clavate with 2 large apical setae. 

Compound eye normal, median height ~2.0× median genal height. 

Thorax: Black; scutum shiny despite dense microtrichia, posterior edge reddish; upper half of 

mesepisternum with grey-brown microtomentum. One pair of dorsocentral bristles, dorsocentral rows 

separated by 10 rows of short, fine acrostichal setae. Scutellum shiny but heavily microtomentose, black, 

rectangular, its length ~0.33× its width; 4 scutellar bristles long, basal pair ~1.1× length of apical pair. 

Legs: Dark brown, fore coxa orange, fore femur reddish-brown, femora distally and tibiae 

proximally and distally lighter; fore basitarsus light brown, apical tarsomeres dirty white, mid and hind 

tarsi brown. Male mid tibia with a stout apicoventral bristle; mid basitarsus without a distinctly enlarged 

ventral seta. Basal half of mid tibia with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half 

with 2 dorsal bristles (1 anterodorsal and 1 posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny, postabdomen black, cercus orange. T2–5 and 

S2–4 uniformly long-setose along entire surface. S5 broad but short (width ~4.0× length), asymmetrical 

(right side ~1.2× wider than left), uniformly long-setose along posterior two-thirds with smaller, stout 

setae within desclerotized posteromedial area, smallest setae along posterior edge sharp. Epandrium large, 

hemispherical, and uniformly long-setose; cercus large, slightly protruding, rounded with 4 large setae 

and several smaller setae. Hypandrium medially sinuate; ventral lobe stout, triangular; posterodorsal lobe 

elongate, tapered and gently sinuate. Surstylus inverse L-shaped, with a small, triangular anterior lobe and 

an elongate posterior lobe bearing many fine setulae, 2 larger anterior setae and a stout apical horn. 

Postgonite elongate, gently sinuate, tapered and angled anteriorly in distal half. Phallapodeme slightly 

curved with large dorsal fin along anterior half; basiphallus elongate, arms slightly constricted basally. 
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Distiphallus divided into two distinct sections: basal half with a large, saddle-like dorsal sclerite 

connected to a broad, triangular ventral sclerite; distal half with a V-shaped dorsal sclerite and 2 large, 

dorsally-emarginate lateral sclerites supporting a large membranous apex. 

Female abdomen: Black, heavily sclerotized, shiny despite some microtrichia. T2–5 and S2–5 

uniformly long-setose along entire surface. Preabdomen subequal in length to head + thorax. 

Postabdomen short, stout, ~2.5× length of T5. T6 and T7 reduced to short, widely-spaced lateral plates, 

each bearing 3–4 apical setae. Epiproct subquadrate with an elongate posteromedial tab and 

dorsomedially bearing a pair of setae. Cercus short, subtriangular with 4 long sinuate setae (1 apical, 2 

lateral and 1 dorsal) and several smaller setulae. S6 and S7 relatively well-developed, present as broad, 

rectangular, microtomentose plates bearing a posterior row of 7–8 setae. S8 reduced to a small, 

subquadrate, largely bare plate bearing a medial pair of setae surrounded by a patch of microtrichia. 

Hypoproct broad, shield-like, posteriorly microtomentose with a row of setae. Spermathecae stout, bulb 

spherical and finely grooved; single spermatheca stem short, ~0.25× length of bulb, paired spermathecae 

stem shorter, ~0.2× length of bulb and closely associated. 

Material examined. Holotype: AUSTRALIA: Tasmania: Peters Link Road, 41˚08’S 148˚07’E, Site B: 

#2.1, dry sclerophyll, 20–25.ii.1993, J. Trueman et al. (♂, ANIC).  

Paratypes: AUSTRALIA: Tasmania: near Weldborough, 41˚10’S 147˚08’E, Site A: #1.1, 

Nothofagus forest, 20–25.ii.1993, J. Trueman et al. (1 ♂, 1 ♀, ANIC); near Weldborough, 41˚10’S 

147˚08’E, Site A: #1.2, Nothofagus forest, 20–25.ii.1993, J. Trueman et al. (1 ♂, ANIC); near 

Weldborough, 41˚10’S 147˚08’E, Site A: #1.a litter, Nothofagus forest, 20–25.ii.1993, J. Trueman et al. 

(1 ♀, ANIC); near Weldborough, 41˚10’S 147˚08’E, Site A: #1.p pit, Nothofagus forest, 20–25.ii.1993, J. 

Trueman et al. (1 ♀, ANIC); near Weldborough, 41˚10’S 147˚08’E, Site A: #2.1, Nothofagus forest, 20–

25.ii.1993, J. Trueman et al. (1 ♂, ANIC); near Weldborough, 41˚10’S 147˚08’E, Site A: #2.p pit, 

Nothofagus forest, 20–25.ii.1993, J. Trueman et al. (1 ♂, ANIC); near Weldborough, 41˚10’S 147˚08’E, 

Site A: #2.s pit, Nothofagus forest, 20–25.ii.1993, J. Trueman et al. (1 ♀, ANIC); near Weldborough, 

41˚10’S 147˚08’E, Site A: #2.t pit, Nothofagus forest, 20–25.ii.1993, J. Trueman et al. (1 ♀, ANIC); near 

Weldborough, 41˚10’S 147˚08’E, Site A: #3.2, Nothofagus forest, 20–25.ii.1993, J. Trueman et al. (1 ♂, 

ANIC); Peters Link Road, 41˚08’S 148˚07’E, Site B: #3.1, dry sclerophyll, 20–25.ii.1993, J. Trueman et 

al. (1 ♂, 1 ♀, ANIC); Peters Link Road, 41˚08’S 148˚07’E, Site B: #3.2, dry sclerophyll, 20–25.ii.1993, 

J. Trueman et al. (1 ♂, 2 ♀, ANIC); Peters Link Road, 41˚08’S 148˚07’E, Site B: #5.2, dry sclerophyll, 

20–25.ii.1993, J. Trueman et al. (1 ♂, ANIC).  
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Other material examined: AUSTRALIA: Tasmania: near Weldborough, 41˚09’50”S 

147˚53’51”E, Site A: #1.2, Nothofagus forest, 22–27.v.1993, J. Trueman et al. (1 ♂, ANIC); near 

Weldborough, 41˚09’50”S 147˚53’51”E, Site A: #1.b litter, Nothofagus forest, 23–28.viii.1993, J. 

Trueman et al. (1 ♂, ANIC); near Weldborough, 41˚09’50”S 147˚53’51”E, Site A: #2.1, Nothofagus 

forest, 23–28.viii.1993, J. Trueman et al. (1 ♂, ANIC); near Weldborough, 41˚09’50”S 147˚53’51”E, Site 

A: #2.2, Nothofagus forest, 22–27.v.1993, J. Trueman et al. (1 ♀, ANIC); near Weldborough, 41˚09’50”S 

147˚53’51”E, Site A: #2.a litter, Nothofagus forest, 22–27.v.1993, J. Trueman et al. (1 ♂, 1 ♀, ANIC); 

near Weldborough, 41˚09’50”S 147˚53’51”E, Site A: #2.a litter, Nothofagus forest, 23–28.viii.1993, J. 

Trueman et al. (1 ♂, 2 ♀, ANIC); near Weldborough, 41˚09’50”S 147˚53’51”E, Site A: #2.b litter, 

Nothofagus forest, 22–27.v.1993, J. Trueman et al. (2 ♀, ANIC); near Weldborough, 41˚09’50”S 

147˚53’51”E, Site A: #2.b litter, Nothofagus forest, 23–28.viii.1993, J. Trueman et al. (7 ♂, ANIC); near 

Weldborough, 41˚09’50”S 147˚53’51”E, Site A: #3.1, Nothofagus forest, 22–27.v.1993, J. Trueman et al. 

(1 ♀, ANIC); near Weldborough, 41˚09’50”S 147˚53’51”E, Site A: #4.1, Nothofagus forest, 22–

27.v.1993, J. Trueman et al. (3 ♀, ANIC); near Weldborough, 41˚09’50”S 147˚53’51”E, Site A: #4.2, 

Nothofagus forest, 23–28.viii.1993, J. Trueman et al. (1 ♂, ANIC); near Weldborough, 41˚09’50”S 

147˚53’51”E, Site A: #5.1, Nothofagus forest, 23–28.viii.1993, J. Trueman et al. (1 ♂, ANIC); Peters 

Link Road, 41˚08’30”S 148˚07’24”E, Site B: #1.1, dry sclerophyll, 23–28.viii.1993, J. Trueman et al. (1 

♂, ANIC); Peters Link Road, 41˚08’30”S 148˚07’24”E, Site B: #1.2, dry sclerophyll, 22–27.v.1993, J. 

Trueman et al. (1 ♀, ANIC); Peters Link Road, 41˚08’30”S 148˚07’24”E, Site B: #1.b litter, dry 

sclerophyll, 23–28.viii.1993, J. Trueman et al. (1 ♂, ANIC); Peters Link Road, 41˚08’30”S 148˚07’24”E, 

Site B: #2.1, dry sclerophyll, 23–28.viii.1993, J. Trueman et al. (1 ♂, ANIC); Peters Link Road, 

41˚08’30”S 148˚07’24”E, Site B: #2.b litter, dry sclerophyll, 23–28.viii.1993, J. Trueman et al. (1 ♂, 

ANIC); Peters Link Road, 41˚08’30”S 148˚07’24”E, Site B: #3.1, dry sclerophyll, 23–28.viii.1993, J. 

Trueman et al. (1 ♂, ANIC); Peters Link Road, 41˚08’30”S 148˚07’24”E, Site B: #3.2, dry sclerophyll, 

23–28.v.1993, J. Trueman et al. (1 ♀, ANIC); Peters Link Road, 41˚08’30”S 148˚07’24”E, Site B: #5.2, 

dry sclerophyll, 23–28.viii.1993, J. Trueman et al. (1 ♂, ANIC). 

Etymology. This name is a patronym recognizing J.W.H. Trueman, the collector of the type series. 

Comments. Howickia truemani is uniquely coloured and easily separated from all other wingless species 

of Howickia by the dark brown stripes along the frons, gena, and face, and from other wingless 

Tasmanian species by the lack of outer vertical setae. 
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3.11.43  Howickia truncata (Papp) 

Apterobiroina truncata Papp, 2021: 107. 

Description. Body length: Females 2.1–2.2 mm. 

Head: Yellow; gena yellow; antennae yellow. 3 pairs of medium-large interfrontal bristles; 2 

lateroclinate orbital bristles, anterior bristle ~0.6× length of posterior bristle. Gena broad and strongly 

broadened posteriorly; palpus clavate with a small apical seta. 

Thorax: Black. One pair of dorsocentral bristles. Scutellum black, semicircular, its length ~0.5× 

its width; 4 scutellar bristles long. 

Legs: Black. Female mid tibia with a minute apicoventral bristle. Basal half of mid tibia with 2 

dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 1 

posterodorsal).  

Wing: Halter absent. 

Male abdomen: Male unknown. 

Female abdomen: Black, heavily sclerotized, heavily microtomentose. Preabdomen subequal in 

length to head + thorax. Epiproct pentagonal dorsomedially bearing a pair of setae. Cercus long, 

subtriangular with several long sinuate setae and several smaller setulae. Hypoproct (as can be seen in 

Papp’s illustration) broad, moderately sclerotized, posteriorly microtomentose with a row of setae. 

Spermathecae stout, bulb spherical and finely grooved; single spermatheca stem short, ~0.25× length of 

bulb, paired spermathecae stem shorter, ~0.2× length of bulb and closely associated, both with an 

enlarged “bulb” just below the stems. 

Type material. Holotype: AUSTRALIA: New South Wales: Mount Wilson, pitfall traps, No.1179, 

24.vii.1978, no collector given (♀, HNHM).  

Paratypes: AUSTRALIA: New South Wales: same data as holotype (1 ♀, HNHM). 

Comments. The above redescription of H. truncata is based entirely on Papp’s (2021) description and 

illustrations of this species, as no specimens of this species were available to us in this study.  

The generic placement of H. truncata is tentative, as only female specimens are known of this 

species and so it is unknown if males of H. truncata has the tripartite hypandrium which defines 

Howickia. However, the descriptions and illustrations of the female terminalia do appear to show many 

synapomorphies with other species of Howickia, such as telescopic genitalia, a pentagonal epiproct 
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bearing two dorsal setae, and stout spermathecae which are very similar in structure to those of H. 

truemani (though this similarity likely does not reflect a close relationship). 

3.11.44  Howickia velutina sp. n. 

(Fig. 3.77) 

Description. Body length: Female 1.5 mm. 

Head: Dark brown/black, lower portion of frons reddish; frontal vitta, interfrontal plates and 

orbital plates with golden, microtomentose stripes (5 total), stripes on frontal vitta and interfrontal bristles 

joining anteriorly, creating a stout, M-shaped patch of gold; gena dark brown; antennae dark brown. 

Frontal width ~1.7× interfrontal height, frontal vitta narrow. 2 pairs of large interfrontal bristles preceded 

by a smaller pair (~0.5× length of posterior pairs); 2 lateroclinate orbital bristles, anterior bristle ~0.5× 

posterior bristle. Gena with strong but fine upcurved bristle and several smaller but indistinct setae, 

largely covered in dense, brownish microtomentum; vibrissal angle with 1 smaller seta. Face shiny 

despite microtomentum with small flattened triangle along ventral margin; palpus clavate with 1 large 

apical and 1 large preapical setae. Compound eye large, median height ~2.5× median genal height. 

Thorax: Black; scutum dull, very densely microtomentose, posterolateral edges slightly reddish; 

entire lateral surface of thorax densely microtomentose, especially anepisternum. One pair of dorsocentral 

bristles, dorsocentral rows separated by 8 rows of fine acrostichal setae. Scutellum heavily 

microtomentose, reddish-brown, semicircular, its length ~0.30× its width; 4 scutellar bristles long, basal 

pair ~1.3× length of apical pair. 

Legs: Dark brown; fore tarsi dirty white, other tarsi reddish-brown; coxae, tibiae, and femora 

microtomentose. Mid basitarsus without a distinctly enlarged ventral seta. Basal half of mid tibia with 2 

dorsal bristles (1 anterodorsal and 1 posterodorsal), distal half with 2 dorsal bristles (1 anterodorsal and 1 

posterodorsal).  

Wing: Halter absent. 

Male abdomen: Black, heavily sclerotized, shiny despite microtrichia, sternites more densely 

microtomentose than tergites. T2–5 and S2–4 uniformly long-setose along entire surface; pleural 

membrane with sparse setae. Preabdomen slightly longer than length of head + thorax. S5broad but short 

(width ~5.0× length), asymmetrical (right side slightly wider than left), uniformly long-setose along 

posterior two-thirds with a row of six stout, preapical setae within the desclerotized posteromedial area, as 

well as a posteromedial row of 14 flat teeth. Epandrium large, wedge-shaped, and uniformly long-setose; 

cercus moderate, rectangular with pointed ventral margins and bearing several longer setae. Hypandrium 
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medially sinuate; ventral lobe sinuate, triangular, and largely membranous; posterodorsal lobe relatively 

short, gently sinuate and posteriorly truncate. Surstylus constricted medially, appearing bilobed: anterior 

lobe rounded, circular; posterior lobe rounded rectangular with several large ventral setae and many 

smaller posterior setae, all setae curving medially. Postgonite elongate, gently curved and constricted 

about midlength, apex broadly rounded, almost truncate. Phallapodeme elongate, sinuate and constricted 

preapically; basiphallus elongate, arms tapered dorsally. Distiphallus divided into two distinct sections: 

basal half sclerotized and tubular; distal half largely membranous with three sinuate sclerites supporting 

the apex. 

Female abdomen: Black, heavily sclerotized, shiny despite microtrichia, sternites more densely 

microtomentose than tergites. T2–5 and S2–5 uniformly long-setose along entire surface; pleural 

membrane with sparse setae. Preabdomen slightly longer than length of head + thorax. Postabdomen 

retracted into preabdomen and so details of the postabdomen are unavailable. 

Material examined. Holotype: AUSTRALIA: Queensland: Bare Rock, 2 km N Mount Cordeaux, 

28˚2’S 152˚23’E, 1100 m, pitfall traps, 31.xii.1993–20.ii.1994, G.B. Monteith, debu00160062 (♀, 

QMBA).  

Paratypes: same data as holotype (1 ♂, 1 ♀, QMBA). 

Etymology. This name references the dense microtrichia covering almost the entire body of this species, 

giving it a velvety appearance (Latin ‘velutina’: velvety). 

Comments. The postabdomens of both intact female type specimens are retracted into the preabdomen 

and firmly dried, making them impossible to examine. The only male specimen available to us (identified 

previously) was missing its abdomen. Photographs of the male genitalia were taken previously by 

Ashbee; the description of the male terminalia are based on these photos.  
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3.12 Tables and Figures 

Table 3.1. Character state matrix for Australian species of Howickia. The plesiomorphic state is indicated 

by (0) and apomorphic state(s) by (1–2); multistate characters are treated as unordered. The list of 

characters can be found in Chapter 3.3 (pp. 17). 

Taxon 

Characters   

         1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 

Paralimosina + 

Eximilimosina 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

H. acicula 0 0 0 0 1 0 0 0 2 0 1 0 1 1 0 0 0 1 1 0 0 0 0 1 1 1 1 0 0 0 2 0 0 2 0 0 

H. auricoma 1 0 0 0 0 0 0 1 0 1 1 1 0 0 0 2 2 0 2 1 1 0 1 2 1 1 1 0 1 1 2 0 0 1 1 1 

H. australis 1 0 0 1 0 0 0 1 2 1 1 1 0 0 0 2 1 0 2 1 1 0 1 2 1 1 1 0 1 1 2 0 1 1 0 1 

H. biantenna 0 0 1 0 0 0 0 1 2 0 1 0 1 1 1 0 0 1 1 1 0 0 0 1 2 1 1 0 0 0 1 1 0 1 1 0 

H. brevior 1 0 0 0 0 0 0 0 2 0 1 0 1 1 0 0 0 0 ? ? ? ? ? ? ? ? ? ? ? ? ? ? 0 ? 0 0 

H. capitalis 0 0 0 0 1 0 0 1 1 0 1 0 1 0 1 0 1 0 2 1 0 0 0 0 0 0 1 ? 0 1 1 2 1 1 0 1 

H. cruspica 1 0 0 0 0 0 0 0 2 1 1 0 ? ? 1 1 0 0 ? ? ? ? ? ? ? ? ? ? ? ? 2 2 0 1 ? ? 

H. cynthia 1 0 1 0 0 0 0 1 0 1 1 1 0 0 0 2 2 0 0 0 0 0 0 1 1 0 1 1 0 0 1 2 0 1 1 0 

H. dealata 1 0 1 0 0 0 0 1 0 1 1 1 0 0 0 2 2 0 0 1 0 0 0 1 1 0 1 ? 0 1 ? 2 0 2 0 1 

H. dodo 1 0 0 0 1 0 1 1 2 1 1 1 0 0 1 2 0 0 1 1 0 0 0 1 1 0 1 1 0 0 ? ? ? ? ? ? 

H. erythrocephala 1 0 1 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 2 0 0 0 0 3 0 0 1 0 1 1 2 2 0 2 ? ? 

H. flagella 1 0 0 0 0 0 0 1 2 1 1 1 0 0 0 2 2 0 0 1 1 0 0 2 2 1 1 0 1 1 2 0 0 1 0 1 

H. flavipes 1 0 2 0 0 0 0 1 ? 1 1 1 ? ? 0 2 2 0 2 1 0 0 0 0 1 1 1 ? 1 1 0 0 0 1 0 0 

H. flaviterga 0 0 0 0 1 0 0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 0 0 1 1 1 1 0 0 0 2 1 0 2 0 1 

H. flavithorax 1 0 1 1 1 0 1 1 0 1 1 1 0 0 0 2 2 0 2 0 0 0 1 4 1 0 1 1 0 1 1 1 0 1 1 0 

H. fuscalis 0 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0 1 0 2 1 0 0 0 0 1 0 1 1 0 1 2 0 1 1 0 1 

H. glabra 1 0 2 0 0 0 1 1 2 1 1 1 ? ? 0 2 2 0 ? ? ? ? ? ? ? ? ? ? ? ? 2 ? 1 1 ? ? 

H. grandisterna 0 0 0 0 1 0 0 0 2 0 1 0 1 0 0 0 0 1 1 0 0 1 0 1 1 1 1 0 0 0 2 2 0 2 0 1 

H. hardyina 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 2 1 0 0 0 1 1 0 1 1 0 1 2 1 1 2 0 0 

H. holti 0 0 0 0 0 0 0 1 2 1 1 1 0 0 1 2 2 0 2 1 0 0 0 4 1 1 1 0 1 1 1 0 0 1 0 0 

H. howensis 0 0 0 0 0 1 0 1 2 1 1 1 ? ? 0 2 2 0 ? ? ? ? ? ? ? ? ? ? ? ? ? 0 ? ? ? ? 

H. irwini 1 1 0 0 1 0 0 1 2 1 1 1 0 0 1 2 2 0 0 1 1 0 0 2 2 1 1 1 0 1 1 0 0 1 0 1 

H. kurandensis 1 0 1 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 1 2 1 1 0 0 

H. loligo 1 0 0 0 1 0 1 1 0 1 1 1 1 0 1 2 0 0 0 0 0 0 0 2 1 0 1 0 0 1 ? ? ? ? ? ? 

H. myrmecophila 1 0 1 0 0 0 0 0 1 0 1 0 1 0 1 0 0 0 2 0 0 0 0 3 2 0 1 0 1 1 2 2 1 2 0 1 

H. nitidipleura 1 0 1 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 2 0 0 0 0 3 0 0 1 0 1 1 2 2 1 2 0 0 

H. notechis 1 0 0 0 1 0 0 1 2 1 1 1 0 0 1 2 1 0 1 1 0 0 0 4 1 0 1 0 0 0 2 0 0 1 1 0 

H. pinnula 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 0 0 1 1 1 1 0 0 0 2 0 1 1 0 1 

H. percostata 0 0 0 0 1 0 0 1 0 0 1 0 1 0 1 0 0 1 1 1 0 0 0 4 2 0 1 1 1 1 2 1 1 2 0 0 

H. pertusa 1 0 0 0 1 0 0 0 2 1 1 1 0 0 0 1 2 0 0 0 0 1 0 4 1 1 1 0 0 0 2 1 1 1 0 0 

H. pseudovittata 0 1 1 0 1 0 0 2 1 0 1 0 1 1 1 0 0 0 2 1 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1 0 

H. regalis 0/1 1 0 1 1 0 0/1 1 0 1 1 1 0 0 0 2 2 0 1 1 0 0 0 4 1 1 1 0 0 1 1 0 0 1 0 0 

H. robustaseta 1 0 0 1 0 1 1 1 1 1 1 1 0 0 1 2 2 0 1 0 0 0 0 1 2 1 1 0 0 0 2 0 0 1 0 1 

H. sabina 0 1 0 1 1 1 0 1 2 1 1 1 0 0 0 1 2 0 0 1 0 0 0 4 1 0 1 0 0 0 ? ? 0 ? ? ? 

H. subsinuata 0 1 1 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 1 1 1 1 1 2 1 1 1 1 0 

H. symmetrica 0 0 0 0 1 0 0 1 0 0 1 0 1 0 0 0 0 0 ? 1 0 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 

H. trivittata 0 1 0 0 1 0 0 0 0 0 1 0 1 0 1 0 1 0 2 1 0 0 1 2 1 0 1 1 0 1 1 1 1 1 0 1 

H. truemani 1 0 0 0 0 0 0 1 1 1 1 1 0 0 0 2 2 0 1 0 0 0 0 2 1 0 1 1 0 0 1 1 0 1 0 0 

H. velutina 0 1 0 0 1 0 0 1 0 1 1 1 ? ? 0 2 2 0 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 

H. vernalis 1 0 0 0 0 0 0 1 2 0 1 0 1 0 0 0 0 0 2 1 0 0 1 2 0 0 1 0 0 1 2 0 0 1 0 1 

H. wamini 0 0 1 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 2 1 0 0 0 4 1 0 1 0 0 1 2 1 1 0 0 0 

H. wilsoni 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 0 0 0 ? ? ? ? ? ? ? ? ? ? ? ? ? ? 0 ? ? ? 

H. xanthocephala 1 0 1 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 1 0 1 0 0 
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Table 3.2. Hypandrial character state matrix for selected genera of Limosininae. Genera found in 

Australia are in bold; taxa examined firsthand via dissections are indicated with an asterisk. Taxa not 

examined firsthand are based on published descriptions. The five characters and their states are as 

follows: 1. Anteromedial hypandrial apodeme: (0) elongate; (1) short, reduced; 2. Ventral hypandrial 

lobe: (0) absent; (1) present; 3. Posterodorsal hypandrial apodeme: (0) absent; (1) present; 4. Lateral 

hypandrial arms and anteroventral corners of epandrium: (0) articulated but not fused; (1) fused; 5. 

Lateral hypandrial arms and anteromedial hypandrial apodeme: (0) fused; (1) articulated but not fused. 

Genus 

Character State 

Genus 

Character State 

Genus 

Character State 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

Acuminiseta 0 1 0 0 0 Giraffimyiella* 1 0 0 1 0 Philocoprella* 0 0 0 0 0 

Afrolimosina 0 0 0 1 1 Gonioneura* 0 0 0 0 0 Phthitia* 0 0 0 1 0 

Afropterogramma 0 0 0 0 1 Gonitella 1 0 0 1 0 Piliterga* 1 0 0 1 1 

Albistyla* 0 0 0 0 0 Gyretria* 1 0 0 1 0 Pleuroseta* 1 0 0 1 0 

Anatalanta* 0 0 0 1 0 Herniosina* 0 0 0 1 0 Poecilosomella* 0 0 0 0 0 

Anomioptera* 0 0 0  1 0 Howickia* 0 1 1 1 0 Preepiphallus 1 0 0 1 0 

Anommonia 0 0 0 1 1 Lepidosina* 0 0 0 0 0 Pseudacuminiseta 0 0 0 ? ? 

Apteromyia*  0 0 0 0 1 Leptocera* 0 0 0 1 0 Pseudaspinilimosina 0 0 0 1 0 

Aptilotella*  0 0 0 0 0 Limomyza* 0 0 0 0 0 Pseudocollinella* 0 0 0 1 0 

Aptilotus* 0 0 0 1 0 Limosina*  0 0 0 1 0 Pseudopterogramma* 0 0 0 0 1 

Archiceroptera* 0 0 0 1 1 Mesaptilotus 0 0 0 0 0 Pteremis* 1 0 0 1 0 

Archicollinella* 0 0 0 0 0 Minialula 0 0 0 1 0 Pterogrammoides* 0 0 0 0 0 

Archileptocera* 0 0 0 0 0 Minilimosina* 0 0 0 1 0 Pullimosina* 0 0 0 0 0 

Archipterogrammoides 1 0 0 1 0 Mixolimosina 0 0 0 1 1 Puncticorpus 1 0 0 1 0 

Aspinilimosina 0 0 0 ? ? Monorbiseta 0 0 0 0 0 Rachispoda* 0 0 0 1 0 

Biconnecta 0 0 0 1 1 Myrmolimosina* 1 0 0 1 0 Robustagramma* 0 0 0 1 0 

Bifronsina 1 0 0 ? ? Nearcticorpus 0 0 0 0 0 Rohacekia 0 0 0 1 1 

Bitheca* 1 0 0 1 0 Oligochaetosella 0 0 0 ? ? Rudolfina* 0 0 0 0 1 

Bregmosina* 0 0 0 0 1 Opacifrons* 1 0 0 1 0 Sclerocoelus* 0 0 0 0 1 

Bromeoloecia* 0 0 0 0 0 Opalimosina* 0 0 0 0 0 Scutelliseta 0 0 0 0 0 

Cephalimosina 0 0 0 0 0 Pachytarsella* 0 0 0 0 1 Setositibiella 1 0 0 0 0 

Ceroptera* 1 0 0 0 0 Palaeocoprina* 0 0 0 1 0 Siphlopteryx* 0 0 0 0 0 

Chaetopodella* 0 0 0 1 1 Paracuminiseta 1 0 0 0 ? Spelobia* 0 0 0 0 1 

Chaetosifemur 0 0 0 0 0 Paralimosina* 0 1 0 0 0 Spinilimosina* 1 0 0 0 1 

Chelilimosina 0 0 0 0 1 Paramera 0 1 0 1 1 Subacuminiseta 1 0 0 1 ? 

Chespiritos* 0 0 0 1 0 Paraminilimosina 0 0 0 1 0 Telomerina* 0 0 0 0 1 

Coproica* 0 0 0 1 0 Paramosina*  0 0 0 0 1 Terrilimosina* 0 0 0 0 1 

Coprosylia* 0 1 0 1 0 Parapoecilosomella 0 0 0 0 1 Thailimosina 1 0 0 0 0 

Druciatus* 0 0 0 0 0 Parapterogramma* 0 0 0 1 0 Thoracochaeta* 1 0 0 0 0 

Eulimosina 0 0 0 0 0 Parasclerocoelus* 0 0 0 0 1 Trachyopella* 1 0 0 0 0 

Eximilimosina* 1 1 0 1 0 Pectinosina 0 0 0 0 0 Trilobitella 1 0 0 1 0 

Elachisoma* 0 0 0 1 0 Pellucialula 0 0 0 1 1 Volumosina 1 0 0 0 0 

Gigalimosina* 0 0 0 1 0 Permixtolimosina 0 0 0 0 0 Xenolimosina* 0 0 0 0 0 
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Fig. 3.1. Phylogeny of Australian species of Howickia based on the morphological character states in Table 3.1. The cladogram was rooted by 

Paralimosina + Eximilimosina as the outgroup. Solid circles indicate unique and unreversed synapomorphies, empty circles indicate homoplasies, 

and crossed circles indicate reversals. Numbers above indicate the character number, numbers below the circles indicate multistate characters 

(unordered). Species names highlighted in blue indicate apterous species and names highlighted in green indicate brachypterous species. Tree 

branches highlighted in red indicate tentative species placements due to weak morphological support.
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Fig. 3.2. Mid tibial chaetotaxy of macropterous Australian species of Howickia. A, H. acicula sp. n., a) 

dorsal, male, b) lateral male, c) lateral, female; B, H. biantenna sp. n., a) dorsal, male, b) lateral male, c) 

lateral, female; C, H. brevior, a) dorsal, male, b) lateral male, c) lateral, female; D, H. capitalis, a) dorsal, 

male, b) lateral male, c) lateral, female; E, H. erythrocephala sp. n., a) dorsal, female, b) lateral female; F, 

H. flaviterga, a) dorsal, male, b) lateral male, c) lateral, female; G, H. fuscalis, a) dorsal, male, b) lateral 

male, c) lateral, female; H, H. grandisterna sp. n., a) dorsal, male, b) lateral male, c) lateral, female; I, H. 

hardyina, a) dorsal, male, b) lateral male, c) lateral, female; J, H. kurandensis, a) dorsal, male, b) lateral 

male, c) lateral, female; K, H. myrmecophila, a) dorsal, male, b) lateral male, c) lateral, female; L, H. 

nitidipleura, a) dorsal, male, b) lateral male, c) lateral, female; M, H. percostata, a) dorsal, male, b) lateral 

male, c) lateral, female; N, H. pertusa sp. n., a) dorsal, male, b) lateral male, c) lateral, female; O, H. 

pseudovittata sp. n., a) dorsal, male, b) lateral male, c) lateral, female; P, H. subsinuata, a) dorsal, male, 

b) lateral male, c) lateral, female; Q, H. symmetrica, a) dorsal, male, b) lateral male; R, H. trivittata, a) 

dorsal, male, b) lateral male, c) lateral, female; S, H. vernalis, a) dorsal, male, b) lateral male, c) lateral, 

female; T, H. wamini sp. n., a) dorsal, male, b) lateral male, c) lateral, female; U, H. vernalis, a) dorsal, 

male, b) lateral male, c) lateral, female; V, H. xanthocephala sp. n., a) dorsal, male, b) lateral male, c) 

lateral, female. Scale bars indicate 0.25 mm. 
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Fig 3.3. Diversity of hypandrial structures across the Limosininae. A, Albistyla spatulisterna, lateral; B, 

Albistyla spatulisterna, ventral; C, Coproica hirtula, lateral; D, Coproica hirtula, ventral; E, 

Eximilimosina sp., lateral; F, Eximilimosina sp., ventral; G, Howickia flaviterga, lateral; H, Howickia 

flaviterga, ventral. Abbreviations: aa – anteromedial apodeme, pda – posterodorsal apodeme, pla – 

posterolateral arms, vl – ventral lobe. 
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Fig 3.4. Diversity of hypandrial structures across the Limosininae. A, Leptocera erythrocera, lateral; B, 

Leptocera erythrocera, ventral; C, Pachytarsella pachypus, lateral; D, Pachytarsella pachypus, ventral; 

E, Parapterogramma sp., lateral; F, Parapterogramma sp., ventral; G, Sclerocoelus sordipes, lateral; H, 

Sclerocoelus sordipes, ventral.  
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Fig. 3.5. Howickia acicula sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Abbreviations: bas – 

basiphallus, cer – cercus, dist – distiphallus, epa – epandrium, hyp – hypandrium, phal – phallapodeme, 

post – postgonite, S – sternite, sur – surstylus. Scale bars indicate 0.5 mm. 
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Fig. 3.6. Howickia acicula sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, ventral; 

D, spermathecae. Abbreviations: epi – epiproct, hypo – hypoproct, S – sternite, T – tergite. Scale bar 

indicates 0.5 mm. 
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Fig. 3.7. Howickia biantenna sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; F, left surstylus, posterior; G, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm.  
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Fig. 3.8. Howickia biantenna sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.9. Howickia brevior Richards, 1973. A, female habitus, lateral; B, female head, anterolateral. Scale 

bars indicate 0.5 mm. 
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Fig. 3.10. Howickia brevior Richards, 1973. A, left wing; B, spermathecae; C, hypoproct, ventral; D, 

cerci, dorsal. Scale bar indicates 0.5 mm.  
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Fig. 3.11. Howickia capitalis Richards, 1973. A, female habitus, lateral; B, female head, anterolateral. 

Scale bars indicate 0.5 mm.  
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Fig. 3.12. Howickia capitalis Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. 
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Fig. 3.13. Howickia erythrocephala sp. n. A, male habitus, lateral; B, male head, anterolateral; C, left 

wing; D, male S5–8, ventral; E, male terminalia, lateral; F, aedeagus and associated structures, lateral. 

Scale bars indicate 0.5 mm. 
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Fig. 3.14. Howickia flaviterga Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  
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Fig. 3.15. Howickia flaviterga Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. 



 

 

146 
 

 

Fig. 3.16. Howickia fuscalis Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm. 
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Fig. 3.17. Howickia fuscalis Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.18. Howickia grandisterna sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–

8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 

0.5 mm.  
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Fig. 3.19. Howickia grandisterna sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.20. Howickia hardyina Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; 13.3, 

male S5–8, ventral; 13.4, male terminalia, lateral; 13.5, aedeagus and associated structures, lateral. Scale 

bars indicate 0.5 mm.  
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Fig. 3.21. Howickia hardyina Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.22. Howickia kurandensis Richards, 1973 comb. n. A, male habitus, lateral; B, male head, 

anterolateral; C, male S5–8, ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus 

and associated structures, lateral. Scale bars indicate 0.5 mm.  
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Fig. 3.23. Howickia kurandensis Richards, 1973 comb. n. A, left wing; B, female terminalia, dorsal; C, 

female terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. 
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Fig. 3.24. Howickia myrmecophila Knab & Malloch, 1912. A, male habitus, lateral; B, male head, 

anterolateral; C, male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, 

lateral; F, apex of distiphallus, anterior. Scale bars indicate 0.5 mm. 
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Fig. 3.25. Howickia myrmecophila Knab & Malloch, 1912. A, left wing; B, female terminalia, dorsal; C, 

female terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. 
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Fig. 3.26. Howickia nitidipleura Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  
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Fig. 3.27. Howickia nitidipleura Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. 
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Fig. 3.28. Howickia percostata Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  
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Fig. 3.29 Howickia percostata Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.30. Howickia pertusa sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm.  
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Fig. 3.31. Howickia pertusa sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm. 
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Fig. 3.32. Howickia pseudovittata sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–

8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 

0.5 mm.  
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Fig. 3.33. Howickia pseudovittata sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.34. Howickia subsinuata Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  
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Fig. 3.35. Howickia subsinuata Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.36. Howickia symmetrica Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

left wing. Body and wing scale bars indicate 0.5 mm, head scale bar indicates 0.2 mm. Photo credit: J. 

Lumbers. 
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Fig. 3.37. Howickia trivittata Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm. 
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Fig. 3.38. Howickia trivittata Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm. 
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Fig. 3.39. Howickia vernalis Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm.  
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Fig. 3.40. Howickia vernalis Richards, 1973. A, left wing; B, female terminalia, dorsal; C, female 

terminalia, ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.41. Howickia wamini sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm. 
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Fig. 3.42. Howickia wamini sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, ventral; 

D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.43. Howickia wilsoni Richards, 1973. A, male habitus, lateral; B, male head, anterolateral, C, left 

wing. Scale bars indicate 0.5 mm. Photo credit: R. Cox. 
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Fig. 3.44. Howickia xanthocephala sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm. 
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Fig. 3.45. Howickia xanthocephala sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.46. Howickia cruspica sp. n. A, female habitus, lateral; B, female head, anterolateral. Scale bars 

indicate 0.5 mm. 
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Fig. 3.47. Howickia cruspica sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral. Scale bar indicates 0.5 mm. 
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Fig. 3.48. Howickia pinnula sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm. 
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Fig. 3.49. Howickia pinnula sp. n. A, left wing; B, female terminalia, dorsal; C, female terminalia, 

ventral; D, spermathecae. Scale bar indicates 0.5 mm.  
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Fig. 3.50. Howickia sabina Richards, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; 

C, right wing; D, male S5–8, ventral; E, male terminalia, lateral; F, aedeagus and associated structures, 

lateral. Body and head scale bars indicate 0.5 mm, wing scale bar indicates 0.2 mm. 
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Fig. 3.51. Howickia auricoma sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm. 
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 Fig. 3.52. Howickia auricoma sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae. 
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Fig. 3.53. Howickia australis Papp, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; C, 

male S5–8, ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, left cercus, posterior; G, 

aedeagus and associated structures, lateral. Scale bars indicate 0.5 mm. 
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 Fig. 3.54. Howickia australis Papp, 1973 comb. n. A, female terminalia, dorsal; B, female terminalia, 

ventral; C, spermathecae.  
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Fig. 3.55. Howickia cynthia Richards, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; 

C, male S5–8, ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated 

structures, lateral. Body scale bar indicates 0.25 mm, head bar indicates 0.1 mm. Photo credit: G. 

Thompson. 
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Fig. 3.56. Howickia dealata Richards, 1973 comb. n. A, male habitus, lateral; B, male head, anterolateral; 

C, female terminalia, dorsal; D, female terminalia, ventral; E, spermathecae. Body scale bar indicates 0.25 

mm, head bar indicates 0.1 mm. Photo credit: G. Thompson. 
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Fig. 3.57. Howickia dodo Richards, 1973. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Body scale bar 

indicates 0.25 mm, head bar indicates 0.1 mm. Photo credit: G. Thompson. 
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Fig. 3.58. Howickia flagella sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm.  
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 Fig. 3.59. Howickia flagella sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae. 
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Fig. 3.60. Howickia flavithorax Papp, 2021. A, male habitus, lateral; B, male head, anterolateral; C, male 

S5–8, ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars 

indicate 0.5 mm. 
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 Fig. 3.61. Howickia flavithorax Papp, 2021. A, female terminalia, dorsal; B, female terminalia, ventral; 

C, spermathecae. 
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Fig. 3.62. Howickia glabra sp. n. A, female habitus, lateral; B, female head, anterolateral. 
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Fig. 3.63. Howickia holti sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, left surstylus, posterior; F, aedeagus and associated structures, 

lateral. Scale bars indicate 0.5 mm. 
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 Fig. 3.64. Howickia holti sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae. 
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Fig. 3.65. Howickia howensis sp. n. A, female habitus, lateral; B, female head, anterolateral. Scale bars 

indicate 0.5 mm. 
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Fig. 3.66. Howickia irwini sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm. 
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 Fig. 3.67. Howickia irwini sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae. 
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Fig. 3.68. Howickia loligo sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Abbreviations: cer – 

cercus, cer l – cercal lobe, sur – surstylus. Scale bars indicate 0.5 mm. 
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Fig. 3.69. Howickia notechis sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm. 
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 Fig. 3.70. Howickia notechis sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae.  
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Fig. 3.71. Howickia regalis Richards, 1973 comb. n. A, light morph male habitus, lateral; B, light morph 

male head, anterolateral; C, dark morph male habitus, lateral; D, dark morph male head, anterolateral; E, 

darkest morph male habitus, lateral; F, darkest morph male head, anterolateral. Scale bars indicate 0.5 

mm.  
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Fig. 3.72. Howickia regalis Richards, 1973 comb. n. A, male S5–8, ventral; B, male terminalia, lateral; C, 

aedeagus and associated structures, lateral; D, female terminalia, dorsal; E, female terminalia, ventral; F, 

spermathecae.  



 

 

203 
 

 

Fig. 3.73. Howickia robustaseta sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm. 



 

 

204 
 

 

 Fig. 3.74. Howickia robustaseta sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae. 
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Fig. 3.75. Howickia truemani sp. n. A, male habitus, lateral; B, male head, anterolateral; C, male S5–8, 

ventral; D, male terminalia, lateral; E, aedeagus and associated structures, lateral. Scale bars indicate 0.5 

mm. 
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 Fig. 3.76. Howickia truemani sp. n. A, female terminalia, dorsal; B, female terminalia, ventral; C, 

spermathecae. 
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Fig. 3.77. Howickia velutina sp. n. A, female habitus, lateral; B, female head, anterolateral. Scale bars 

indicate 0.5 mm. 
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4 CHAPTER 4: CONCLUSIONS 

4.1.1  Concluding remarks 

Over the course of this project, almost 4,400 specimens of Howickia were examined, most from 

the University of Guelph Insect Collection, but also including specimens from the Australian National 

Insect Collection, Queensland Museum, and the Centre for Biodiversity Genomics. Forty-four species are 

recognized  ̧including 10 species formerly placed in other genera and 21 newly described species. The 

genera Australimosina, Popondetta, Otwayia, Monteithiana, Bentrovata, and Apterobiroina are here 

synonymized with Howickia. Howickia species are known from throughout Australia except for South 

Australia and the Northern Territory, however we have seen relatively few sphaerocerid specimens from 

the latter two areas. 

The genus Howickia is very morphologically diverse, and we still recognize only one strong 

synapomorphy shared by all species of Howickia: the unique tripartite male hypandrium. Unfortunately, 

this means that the placement of species known only from female specimens (such as H. glabra and H. 

velutina) is difficult. However, the female genitalia of these species share synapomorphies with 

subgroups of Howickia, and so these species have been included in the genus. Further material, especially 

of species presently known only from females, is needed to test the phylogenetic hypothesis presented 

here. Barcode data is available for some of the common species of Howickia, however too few species 

have been barcoded to use molecular data to examine the relationships within Howickia as a whole. 

Newer material would increase the likelihood of obtaining high quality DNA sequences which could be 

used in a larger molecular analysis of the whole genus.
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4.2 APPENDIX 

 

Fig 4.2.1. The four equally parsimonious trees of Australian Howickia resulting from the analysis of the morphological character states in Table 

3.1, including homoplastic characters associated with wing loss. Species names highlighted in blue indicate apterous species and names 

highlighted in green indicate brachypterous species. Arrows indicate instances of wing loss. 
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Fig 4.2.2. Character mapping of wing development in Figure 3.1 showing the most parsimonious 

interpretation of wing loss and gain in Howickia (four instances of wing loss and one reversal) allowing 

for the reappearance of wings in wingless lineages. Blue circles indicate instances of wing loss and red 

squares indicate instances of wing gain. Species names highlighted in blue indicate apterous species and 

names highlighted in green indicate brachypterous species. 
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Fig 4.2.3. Character mapping of wing development in Figure 3.1 showing a less parsimonious 

interpretation of wing loss in Howickia (seven instances of wing loss and no reversals) without allowing 

for the reappearance of wings in wingless lineages. Blue circles indicate instances of wing loss. Species 

names highlighted in blue indicate apterous species and names highlighted in green indicate 

brachypterous species. 
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