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APPENDIX 4. List of 67 morphological characters and chararcter states.
Adult

1.
Forewing shape: (0) widest in the apical third with a broadly rounded apex; (1) widest in the middle third with more acutely rounded apex; (2) margins more or less parallel, apex broadly rounded or more acute.

2.
Forewing costal break: (0) absent; (1) present.

3.
Forewing pterostigma: (0) absent; (1) present.

4.
Forewing vein pigmentation: (0) uniformly coloured; (1) with distinct light and dark banding; (2) with dark patches at the terminal apices.

5.
Termination of vein Rs at the forewing apex: (0) strongly curved towards the wing margin; (1) not, or only weakly curved towards the wing margin.

6.
Surface forewing spinules density: (0) sparse: less than 40 per 0.1 mm2; (1) medium density: 40-60 per 0.1 mm2; (2) dense: 60-100 per 0.1 mm2; (3) very dense: more than 100 per 0.1 mm2.

7.
Shape of hindwing costal margin: (0) straight; (1) slightly concave; (2) markedly concave.

8.
Genal cones position: (0) commencing dorsally from more or less the same level as the vertex; (1) commencing ventrally relative to the vertex, with a distinct depression between the vertex and the genal cones.

9.
Genal cones terminal setae length: (0) as long as, or typically longer than the vertex; (1) typically shorter than the vertex, occasionally as long.

10.
Genal cones terminal setae colour: (0) darkly pigmented; (1) not darkly pigmented.

11.
Metatarsal spur: (0) absent; (1) one; (2) two.

12.
Male paramere shape: (0) with an apically thin neck above a medially positioned blade or ridge produced on the external side and directed anteriorly; (1) apically thin neck typically absent or very short, without a medial blade but with a terminal ridge or blade present laterally exterior to the apex; (2) broad and parallel sided, lacking medial or apical blade; (3) slender, often simple with sides parrallel or tapering towards the apex, lacking medial or apical blade.

13.
Male paramere sclerotized apex in lateral view: (0) rounded with small or more pronounced, anteriorly or interiorly directed hook; (1) flattened or more or less so, with slight or more pronounced anterior projection; (2) either flattened or with a well rounded bulge, and with slight anterior and posterior projections; (3) small, not hooked but sometimes with small anterior projection, and displaced either to the interior or posterior of the top of the paramere.

14.
Male paramere sclerotized apex in dorsal view: (0) contiguous anteriorly; (1) contiguous more or less along entire inner margin; (2) contiguous posteriorly.

15.
Male paramere sclerotized apex inner surface in dorsal view: (0) straight edged; (1) concave; (2) rounded with an acute point.

16.
Male proctiger apex: (0) with pronounced posterior extension apically; (1) without pronounced posterior extension apically.

17.
Male aedeagus distal segment apex: (0) with a well developed, curved hook; (1) with a somewhat flattened, shallow hook; (2) not developed into a hook.

18.
Tip of male aedeagus hook: (0) turning upwards; (1) not turning upwards.

19.
Male subgenital plate dorsal profile: (0) more or less straight and horizontal; (1) raised anteriorly, either with or without a distinct step.

20.
Male subgenital plate dorsal posterior margin: (0) with a pair of long (more than half the length of the paramere) stout setae; (1) without a pair of long stout setae.

21.
Female proctiger dorsal profile: (0) more or less straight from anus to apex; (1) with a post anal depression, and subsequently more or less straight, or slightly concave or convex; (2) without a post anal depression, and concave with an upturned apex.

22.
Female proctiger apex: (0) squarely truncated; (1) bluntly rounded; (2) acute.

23.
Female subgenital plate ventral profile: (0) shallowly curved, without medial bulge but sometimes angled medially; (1) slight, or more pronounced medial bulge; (2) deeply curved, without medial bulge.

24.
Female ovipositor: (0) valvulae ventralis slender, height of valvulae dorsalis typically as great or greater than valvulae ventralis; (1) valvulae ventralis robust, height of valvulae dorsalis less than valvulae ventralis.

25.
Female ovipositor valvulae dorsalis shape: (0) dorsally convex, wedge-shaped and tapering to the apex; (1) dorsally concave, and distinctly inflated anteriorly; (2) more or less straight, with or without dorsal tooth-like processes; (3) triangular, tapering both to the apex and anteriorly.

26.
Female ovipositor valvulae ventralis apex: (0) rounded, often acutely so, lacking any serration; (1) rounded with minute serrations that extend along the ventral margin; (2) stepped with square tip; (3) rounded with two small ventral processes near the tip.

27.
Forewing pterostigma length: (0) short, less than one 20th the wing length (ratio wing length:pterostigma length equal to or more than 20); (1) medium, less than one quarter of the wing length (ratio wing length:pterostigma length 4.5-20); (2) long, about one quarter of the wing length (ratio wing length:pterostigma length equal to or less than 4.5).

28.
Genal cone length: (0) short to very short, 0.15 mm or less (up to half the length of the vertex); (1) long, 0.15 - 0.3 mm (roughly the same length as the vertex); (2) very long, more than 0.3 mm (about 1.5 times the length of the vertex).

29.
Antennal length: (0) very short, less than 1 mm; (1) short, 1 to 1.5 mm; (2) medium, 1.5 - 2 mm; (3) long, more than 2 mm.

30.
Distal proboscis segment length: (0) up to 0.14 mm; (1) 0.14 to 0.2 mm; (2) 0.2 to 0.3 mm; (3) 0.3 mm or more.

31.
Ratio forewing length to width: (0) less than 2.2; (1) 2.2-2.6; (2) greater than 2.6.

32.
Ratio hind leg tibia length to femur length: (0) up to 1; (1) 1 to 1.26; (2) 1.26 or more.

33.
Ratio hind leg apical tarsus to tibia length: (0) up to 0.22; (1) 0.22 to 0.33; (2) 0.33 or more.

34.
Male proctiger length: (0) 0.3 mm or less; (1) 0.3-0.4 mm; (2) 0.4-0.5 mm; (3) 0.5 mm or greater.

35.
Male paramere length: (0) very short, less than 0.25 mm; (1) short, 0.25 to 0.4 mm; (2) mid-length, greater than 0.4 but less than 0.55 mm; (3) long, greater than 0.55 mm.

36.
Male aedeagus length: (0) up to 0.26 mm; (1) 0.26 to 0.37 mm; (2) 0.37 to 0.47 mm; (3) 0.47 mm or more.

37.
Male aedeagus hook: (0) small, 0.08 mm or less; (1) medium, 0.08-0.13 mm; (2) large, greater than 0.13 mm.

38.
Ratio male subgenital plate length to height: (0) up to 1.3; (1) 1.3 to 1.55; (2) 1.55 or more.

39.
Ratio male paramere length to subgenital plate height: (0) 1 or less; (1) 1 to 1.4; (2) 1.4 or greater.

40.
Female proctiger length: (0) less than 0.5 mm; (1) 0.5 to 0.85 mm; (2) 0.85 to 1 mm; (3) 1 mm or greater.

41.
Female subgenital plate length: (0) less than 0.35 mm; (1) 0.35 to 0.7 mm; (2) greater than 0.7 mm.

42.
Female ventral ovipositor valve length: (0) up to 0.2 mm; (1) 0.2 to 0.35 mm; (2) 0.35 mm or more.

43.
Ratio female proctiger length to circumanal ring length: (0) 4 or less; (1) greater than 4.

5th instar nymph

44.
Forewing pad and abdomen apically: (0) acute; (1) broadly rounded.

45.
Antennal segments: (0) seven; (1) eight; (2) nine.

46.
Circumanal ring shape: (0) broadly crescent-shaped with well rounded anterior lobes; (1) narrowly crescent-shaped with well rounded anterior lobes, but with lateral margins either straight or slightly concave; (2) narrowly crescent-shaped with acutely rounded anterior lobes.

47.
Body length: (0) up to 2 mm; (1) 2 mm or more.

48.
Antennal length: (0) up to 0.63 mm; (1) 0.63 to 0.88 mm; (2) 0.88 to 1.18 mm; (3) 1.18 mm or more.

49.
Ratio forewing pad length to head width: (0) 1 or less; (1) greater than 1.

50.
Ratio caudal plate width to length: (0) less than 1.2; (1) greater than 1.2.

51.
Ratio caudal plate width to circumanal ring width: (0) up to 4; (1) 4 to 5; (2) 5 or more.

52.
Head setae: (0) simple, occasionally narrowly capitate; (1) simple and distinctly capitate; (2) simple and club-shaped; (3) simple and sectasetae.

53.
Antennal setae: (0) simple; (1) simple and capitate; (2) simple and club-shaped; (3) sectasetae.

54.
Ocular seta: (0) absent; (1) simple, or narrowly capitate or rod; (2) distinctly capitate; (3) sectasetae.

55.
Secondary post-ocular seta: (0) absent or indistinct; (1) prominent, simple, sometimes narrowly capitate; (2) prominent, distinctly capitate, occasionally narrow.

56.
Dorsal thoracic setae: (0) simple only; (1) capitate present; (2) club setae; (3) sectasetae.

57.
Dorsal prominent pre-caudal setae placement: (0) absent or indistinct; (1) prominent, on anterior tergites; (2) prominent, on posterior tergites; (3) prominent, on all tergites.

58.
Forewing pad setae: (0) simple only; (1) capitate only; (2) simple and capitate; (3) club-shaped; (4) sectasetae.

59.
Forewing pad prominent setae: (0) marginal; (1) surface and marginal.

60.
Forewing pad prominent setae: (0) one; (1) two; (2) more than two.

61.
Abdominal sectasetae: (0) absent; (1) present.

62.
Abdominal sectasetae: (0) one pair; (1) two pairs; (2) three pairs; (3) four pairs; (4) more than four pairs.

63.
Marginal abdominal setae (other than sectasetae): (0) absent; (1) one pair; (2) two pairs; (3) three or four pairs; (4) more than four pairs.

64.
Leg setal type: (0) simple setae only; (1) capitate setae present; (2) club-shaped setae present; (3) sectasetae present.

65.
Foreleg tibia number of distinct setal type: (0) one; (1) two; (2) more than two.

66.
Middle leg tibia number of distinct setal type: (0) one; (1) two; (2) more than two.

67.
Hind leg tibia number of distinct setal type: (0) one; (1) two; (2) more than two. 










