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Egg 

Length 151.2 mm; width 100 mm. Egg ovoid with one polar cap bell-shaped (Figure 
7a), constituted of uncountable filaments slightly spiralised, each one apically 
swelling (Figure 7b). Several lateral attachment structures (LAS) in subpolar areas. 

Figure 7. Teloganopsis puigae n. sp. Egg morphology: (a) whole egg; (b) detail of polar cap 
filaments; (c) packing arrangement of lateral attachment structure; (d) detail of thread 
filaments and chorion joint; (e) detail of thread and pad joint; (f) lateral attachment structure 
uncoiled; (g) micropyle. Abbreviations: cd: chorion depression; j: chorion- thread joint; Ia: 
lateral attachment structure; mo: micropylar opening; mp: micropyle; p; pad of LAS; pc: polar 
cap; ro: rod tubercles; sg: sperm guide; th: thread. 
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LAS made up of a thread and an oval-pad (Figure 7c); thread constituted by 
several fiattish and weakly twisted filaments (Figures 7d-e), oval-pad formed by 
numerous microfilaments (Figures 7c, e); thread and pad joint laterally (Figure 7e); 
LAS coil-arranged on a chorionic circular depression (Figure 7f); thread and chorion 
joint in the margin of chorion circular depression (Figures 7c-d). Micropyles 
tagenoform-type in a variable number on equatorial area (Figures 7a, g). Chorionic 
sculpturing constituted by a geometric macro-relief pattern, with strand raised and 
mesh depressed (Figure 7a); strand surfaces with uncountable hollows and small rod 
protuberances (Figures 7f-g). 

Distribution 

So far known only from the island of Borneo. 

Etymology 

We named this species in honour of the Spanish hydrobiologist Dr Ma Angeles Puig. 

Affinities 

Subimago of T. puigae is distinguished from other Teloganopsis species, except 
T. media, by the characteristics of hind wing. It differs from T. media by the 
pigmentation of body and ventral area of compound eyes. At the larval stage, the 
shape of the apex of the maxilla, especially the canine, separates T. puigae from all 
other Teloganopsis species, except T. media, from which it can be told by the absence 
of broad round tubercles of thorax and the blunt and long setae forming a transverse 
row in distal margin of dorsal surface offorefemur. Eggs ofT. puigae are very similar 
to those ofT. deficiens, T. albai, and T. brocha, but differ from those ofT. hispanica 
in the chorion pattern, and from T. maculocaudata and T. mesoleuca in chorion 
pattern and LAS arrangement. 

Key to mature larvae of Teloganopsis 

lA. Broad and round tubercles on thorax (Figures 4d, g) ........................ T..media 
lB. Thorax without tubercles (Figures 4e, h) ................................................ : ....... 2 
2A. Unpaired projection at posterior margin of abdominal segments (Tshernova 

1952: figure 82) .................................................................................. T. gracilis 
2B. Posterior margin of abdominal segments without projection (Figure 41) ....... 3 
3A. Maxillary palp present (Figure 2i) ................................................................. .4 
3B. Maxillary palp absent (Figures 2c, g) .............................................................. 5 
4A. Maxillary canine without teeth and lateral margin serrate. Macro relief of 

chorion with mesh as circular elevation (Figure 2n) ............. T. maculocaudata 
4B. Maxillary canine with three teeth and lateral margin smooth. Macro relief of 

chorion with mesh as circular depression (Figure 2p) .................. . T. mesoleuca 
SA. Mandible canine elongated (Kang and Yang 1995: figure 5e) ........................ 6 
5B. Mandible canine non elongated (Figures 5c--d) ............................................... 8 
6A. Inner margin of maxilla with a continuous row of setae (Figure 2g) .............. . 

............................................................................................................ T. brocha 
6B. Inner margin of maxilla with two groups of setae (Figure 2i) ........................ 7 
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7 A. Antero-lateral angle of pro thorax expanded (Gose 1980: figure 25) ............... . 
............................................................................................................ T. chinoi 

7B. Antero-lateral angle of prothorax not expanded (Figure 4h) .... . T. punctisetae 
SA. Body pigmentation with light longitudinal bands (Tong and Dudgeon 2000: 

figure 1) .................................................................................... T. jinghongensis 
8B. Body pigmentation uniform (Figure 4b) ......................................................... 9 
9A. Whole posterior margin of forefemur with setae (Jacob 1993: figure 2b) ... . 

............................................................................................................. T. oriens 
9B. Setae at posterior margin offorefemur from middle-length to distal end (Figure 

6q) .................................................................................................................. 10 
lOA. Setae on dorsal surface of forefemur acuminate (Figure 5r). Glossae 

longer than broad (Gonzalez del Tanago and Garcia de Jalon 1983: figure 
2e) .................................................................................................... T. hispanica 

I OB. Setae on dorsal surface of forefemur spatulate (Figure 6r). Glossae of different 
ratios .............................................................................................................. 11 

llA. Teeth of maxillary canine oriented upwards (Figure 2d). Glossae broader than 
long (Figure 6o) ......................................................................... T. puigae n. sp. 

liB. Teeth of maxillary canine oriented downwards (Figure 21). Glossae as long as 
broad (Gonzalez del Tanago and Garcia de Jalon 1983: figure 3g) .............. 12 

12A. Denticle-shape of lateral margin of canine blunt. Body pigmentation yellowish 
or light-brown without any kinds of banding ....................................... T. albai 

12B. Denticle-shape of lateral margin of canine acuminated. Body pigmentation 
brown, with dark bands on legs and caudal filaments ................... T. dejiciens 
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Appendix 1. Morphological characters used in the phylogenetic reconstruction 

A. Larva 
1. General pigmentation: uniform (Figures 4a: b) = 0; with light longitudinal bands = 1. 
2. Occipital tubercles absent (Figures 4e, f)= 0; present (Gonzalez del Tanago and Garcia 

de Jal6n 1983: figures 3b, f)= 1. 
3. Labrum: rectanglar with round distal margin= 0 (Figure Sa); trapezoidal (Kang and 

Yang 1995: figure 5g) = 1. . 
4. Canine of mandible: normal (Figures 5c, d)= 0; elongated (Kang and Yang 1995: figure 

5e) = 1. 
5. Outer margin of mandible: rounded= 0 (Figures 5c, d); angular (Kang and Yang 1995: 

figure 5e) = 1. 
6. Shape of maxilla: falciform (Figure 2i) = 0; quadrangular (Figures 2a, g) = 1. 
7. Apex of maxilla: pointed (Figure 2k) = 0; truncated (Figure 2c, g) = 1. 
8. Teeth in maxillary canine: wide (Figure 2j) = 0; small and thin, visible by light 

microscopy (Figures 2b, d) = 1; tiny and thin, not visible by light microscopy (Figure 
2h) = 2; without teeth = 3. 

9. Teeth number in maxillary canine: three= 0; two = 1; none= 2. 
10. Teeth orientation in maxillary canine: downwards (Figure 2i) = 0; upwards (Figure 

2d) = 1. 
11. Crown of setae in maxillary apex: reduced (Figure 2i) = 0; on the whole apex (Figures 

2a, f)= 1. 
12. Crown of setae in maxillary apex extended to the ventral side: yes (Figures 2a, i) = 0; not 

extended (Figures 2e, f) = 1. 
13. Crown of setae delimited partially by the lateral margin of maxillary canine on ventral 

surface: yes (Figures 2a, i) = 0; no (Figures 2e, f) = 1. 
14. Inner margin of maxillary canine: concave (Figures 2i, j) = 0; convex (Figures 2a, b) = 1. 
15. Denticles of lateral margin of maxillary canine: serrate= 0; denticulate (Figure 2b) "'= 1; 

absent or smooth (Figure 2i) = 2. 
16. Maxillary dentisetae: present (Figures 2b, 1) = 0; absent (Figures 2e, f) = 1. 
17. Setae at inner margin of maxilla: forming two groups (Figures 2c, k) = 0; forming a 

continuous row (Figures 2f, g) = 1. 
18. Number and arrangement of setae at base of maxilla on ventral surface: one (Figure 

2a) = 0; in a row (Figures 2i, 5v) = 1; in a group= 2. 
19. Shape of setae at base of maxilla on ventral surface: thick (Figure 2a) = 0; thin = 1. 
20. Setae arrangement at base of maxilla in dorsal surface: a row (Figure 2c) = 0; a group 

(Figure 2k) = 1. 
21. Maxillary palp: absent (Figures 2a, g) = 0; present (Figure 2i) = 1. 
22. Hypopharynx apex: convex (Studemann and Tomka 1997: figure 22e) = 0; concave 

(Figure 5b) = 1. 
23. First segment oClabial palp: wider than second segment (Studemann and Tomka 1997: 

figure 22a) = 0; as wide as second segment (Figure 5m) = 1. 
24. Proximal margin of third segment of labial palp: narrowest than distal margin of second 

segment (Gonzalez del Tanago and Garcia de Jal6n 1983: figure 3g) = 0; as wide as distal 
margin of second segment (Figure 5n) = 1. 
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25. Ratio of glossae: longer than broad (Gonzalez del Tanago and Garcia de Jal6n 1983: 
figures 2e, 3g) = 0; as long as broad (Gonzalez del Tanago and Garcia de Ja16n 1983: 
figure le) = 1; broader than long (Figure 6o) = 2. 

26. Antero-lateral angle of prothorax: not expanded (Jacobus and McCafferty 2006: figure 
1) = 0; expanded (Figure 4g) = 1. 

27. Prothorax as wide as pterothorax (Ishiwata 1987: figure 11a) = 0; narrower than 
pterothorax (Figure 4h) = 1. 

28. Setae at posterior margin of forefemur: on the whole margin (Jacob 1993: figure 2b) = 0; 
from middle-length to distal margin (Figure 6q) = 1. 

29. Setae on dorsal surface of distal margin of forefemur: if present, do not form a 
perpendicular row to longitudinal axis (Jacob 1993: figures 2a, b) = 0; form a row of 2-5 
units perpendicularly to longitudinal axis (Figure 6q) = 1. 

30. Shape of setae on dorsal surface of forefemur: spatulate (Figure 6r) = 0; acuminate 
(Figure 5r) = 1. 

31. Subapical denticle of claw: smaller than apical denticle (Studemann and Tomka 1987: 
figure 4) = 0; as long as apical denticle (Figure 6t) = 1. 

32. First denticle of claws: as broad as others (Figure 6t) = 0; broader than the others, but 
smaller than sub-apical one (Tshernova 1954: figure 86) = 1. 

33. Posterior margin of abdominal tergites: with projection and/or longitudinal aristas 
(Jacob 1993: figure 2a) = 0; without projection (Figure 41) = 1; with projection and 
protuberances (Studemann and Tomka 1987: figure 2) = 2. 

34. Setae on abdominal tergites: form a wide group to each side of medial area 
(Figure 6w) = 0; setae sparse in medial area= 1; without this type of setae (Figure 
4j) = 2. 

35. Setae at distal margin of abdominal tergites: without setae in a medial line (Jacob 1993: 
figures 2a, b) = 0; a uniform row (Figure 41) = 1. 

36. Setae on head: absent = 0; with microtrichia-like setae = I; with star-like setae 
(Studemann and Tomka 1987: figure 3) = 2. 

37. Postero-lateral margins of abdominal segments: prolonged and expanded (Studemann 
and Tomka 1987: figure 19) = 0; expanded but not prolonged (Studemann and Tomka 
1987: figure 2) = 1; prolonged but not expanded (Jacob 1993: figure 2b-left) = 2; not 
prolonged and not expanded (Figures 4j, k) = 3. 

38. Setae on caudal filament: form a whorl on each segment and/or a lateral row at full 
length of caudal filaments (Jacob 1993: figure 2a) = 0; form a whorl at distal margin of 
each segment and a lateral row from the middle of caudal filament to the tip (Ikonomov 
1961: figure I)= 1; form a whorl at the apical margin of each segment, without lateral 
rows (Figure 6v) = 2. 

39. Gill VI: ventral lobe not bifurcate (Kluge 2004: figure 91c) = 0; ventral lobe bifurcate 
(Kluge 2004: figure 91d) = 1. 

40. Shape of gills: not acuminate (Jacob 1993: figure 2a-left) = 0; acuminate (Ikonomov 
1961: figure 4.1) = 1. 

B. Imagojsubimago 
41. Forewing shape: triangular (Kluge 2004: figure 95a) = 0; elliptic (figure 6a) = 1. 
42. Intercalary veins of forewing: not attached to principal veins (Figure 6a) = 0; attached to 

principal veins (Kluge 2004: figure 95a) = 1. 
43. Hind wing costal projection: not developed (Zhou et al. 2006: figure 1) = 0; well­

developed (Figures 3c, f) = 1. 
44. Hind wing area between Sc and RA: several slight cross-veins (Zhou et al. 2006: figure 

1) = 0; a single strong cross-vein connecting (Figures 3c, f) = 1. 
45. Hind wing subcosta-vein length: reaches the apex of foremargin (Zhou et al. 2006: figure 

1) = 0; terminates close the strong cross-vein (Figures 3c, f) = 1. 
46. Penis lobes: separated at base and very divergent at tip (Jacob 1993: figure !-upper 

row) = 0; separared at middle-length and divergent at tip (Figure 3e) = 1; not divergent 
at tip and with a notch of variable size (Studemann and Tomka 1987: figures 26a, 
28a) = 2. 

47. Second segment of forceps: broad at base and apex (Studemann and Tomka 1987: figure 
24) = 0; broad at base but decreasing in width towards apex (Figure 3e) = 1. 
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48. Third segment of forceps: large (as least twice as long as broad), oval or elliptic 
(Studemann and Tomka 1987: figures 26a, 28a) = 0; small, spherical or ovoid (Figure 
3e) = 1. 

49. Tip of penis lobes: not dorsally curved (Studemann and Tomka 1987: figure 28b) = 0; 
dorsally curved (Studemann and Tomka 1987: figure 26b) = 1. 

C. Eggs 
50. Arrangement of threads in LAS: folded (Ubero-Pascal and Puig 2009: figures 1-2) = 0; 

coiled = 1 (Figure 7f). 
51. Joint of thread and terminal pad in LAS: in the centre of pad (Ubero-Pascal and Puig 

2009: figure ld) = 0; in one side of pad (Figure 7e) = 1. 
52. Arrangement of LAS on chorion depression: yes (Figure 7f) = 0; not (Figure 2m) = 1. 
53. Number of micropyles: < 3 units = 0; 2: 3 units = I. 
54. Rod protuberances on chorion surface: present (Figures 7a, c, f) = 0; absent (Figures 2n, 

p) = 1. 
55. Furrow demarcating the mesh-units: present (Ubero-Pascal and Puig 2009: figure 

7b) = 0; absent (Figure 7a) = 1. 
56. Type of geometric macro relief: strand as depression and mesh elevated (Figure 2n) = 0; 

strand as ridge and mesh as depression (Figure 7a) = 1. 
57. Mesh shape: polygonal (Figure 7a) = 0; rounded (Figures 2n, p) = 1. 
58. Mesh surface: smooth (Figure 7a) = 0; punctuate (Figures 2n, p) = 1. 
59. Strand surface: smooth (Figure 2n) = 0; with hollows and protuberances (Figures 7f, 

g)= 1. 
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