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Wings and wing-microsculpturing in the termite family Indotermitidae
tLndotermes, Isoptera), and their bearing on phylogeny
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MS received 9 September 1985
Abstract. The wings and wing-microsculpturing, hitherto either unknown or poorly known,
in the small, rare family Indotermitidae, is described here in imagoes of lndotermes ronqrensis.
Wings are transparent, colourless and weakly hairy; wing venation is described.
Microsculpturing on wings consists of a row of smail, pointed papillae at the anterior margin
and a dense carpet (3100--3800/mm2 ) of minute (1-6 JlIII) simple, nonasteroid micrasters on
both the membranes. The phylogeny of the Indotermitidae is discussed. It arose as a lone
branch (with 3-segmented tarsi) from the initially 4-segmented ancient Termitidae stock.
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1. Introduction
Wing-microsculpturing in termites has recently been extensively studied by Roonwal
and co-workers (1967-1983, summary in Roonwal1983) in all the families except two
small ones. A dense carpeting (densities up to over 12500/mm 2 ) of minute, cuticular
structures of at least 8 different types have been found on both the upper and lower
wing surfaces. The two exceptional, rare and single-genus families are the
Serritermitidae (Serritermes) from South America and the Indotermitidae (I ndotermes)
from South-East Asia. The former has recently been studied (Roonwal and Rathore
1985) and results on the latter are presented here.

2.

Results

Winged imagoes of a single species were available.
Indotermes rongrensis (Roonwal and Chhotani 1962)
[Speculitermes cyclops rongrensis Roonwal and Chhotani 1962, p. 314; S. rongrensis,
Roonwal and Chhotani, 1977, p. 50; Indotermes pakistanicus Chaudhry and Ahmad
1972, p. 42, nom. nudum; Indotermes bangladeshiensis Akhtar 1975, p. 116.]
Material Imagoes from the Dawki Road from Pynursila to Pomshutia,ca. 25-15 N
lat., 9-50 E long. (Meghalaya, NE India).

2.1

Wings (figure 1)

Wings of the family Indotermitidae are poorly known and have never been
illustrated except for a sketchy figure (Tsai and Chen 1963) of a Chinese species, I.
isodentatus. The wings of I. rongrensis are, therefore, described below in some detail.
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Wings transparent and colourless, scale and base dark brown; veins faint except the
two long anterior ones. Hairs on membrane few, colourless and small (length
40-80 J.LII1), longer (90-210 J.LII1) on the scales; 3-4 rows on the anterior margin (costa), a
row on the radius, 1-2 rows on the posterior margin; and sparse or almost absent on the
membrane except on the distal fifth where they are more numerous (figure 5).
Forewing: Length with scale 13-16 mm, maximum width 3·3 mm; forewing scale ca.
1,0-1'1 mm long. Of the veins, C long, thick, well chitinised; Sc short, joining C just
outside the scale; R long, thick, running close to and parallel to C; M arising
independently and with 3-4 branches; Cu with 8-12 branches. Hindwing: Length with
scale 12,0-14,5 mm, maximum width 3·5 mm; scale (}7-(}8 mm long. C and R as in
forewing; Sc absent; M arising from R and with 3-4 branches; Cu with 10-12 branches.
In an earlier account, Roonwal and Chhotani (1977),the short subcosta was regarded as
the radius and the present radius as the radial sector. We believe that the present
interpretation is the more appropriate one and is in consonance with the comparative
condition in other termites.

2.2

Winq-microsculpturinq (figures 2-5)

Microsculpturing consists of papillae and micrasters on both wing surfaces, as
follows:

Papillae: A row of minute (1-3 J-Lm long) papillae on the anterior margin; none on the
posterior.
Micrasters: Minute (1~ J.LII1), simple and nonasteroid, with 1-3 arms (rods, length
~ J.LII1, width 1 J.LII1; V-shaped, 2--4 x 2-3 J-Lm; V-shaped, 3--4 x 2-3 J-Lm). Rods are the
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Figure I. I ndotermes ronqrensis. Wings of right side to show the veins and the distribution
of hairs. A. Forewing. 8. Hindwing. C. Costa.; Cu, cubitus; M. media; R, radius; Sc,
subcosta.
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Figure 2. lndotermes ronqrensis. Outlines of right wings, to show the patchy distribution
(stippling) of micrasters on the membrane. A. Forewing. 8. Hindwing.

most numerous, the proportions being: rods 61 %, V-shaped 29 %, Y-shaped 10%.
Widely distributed all over membrane, especially in the distal half, but few or absent in
some patches. Density ca. 3100-3800/mrn 2 , higher in the distal half than elsewhere. In
the earlier accounts of Roonwal and Chhotani (1977) and Roonwal and Verma (1980)
(under "Speculitermes ronqrensis'Y, the V-shaped micrasters and the patchy distribution were not mentioned.

2.3

Phylogeny (figure 6)

The family Indotermitidae had been regarded by Roonwal and Sen-Sarma (1960) as
being close to the Terrnitidae, but differing in the following important respects in the
soldier caste: (i) Pronotum strongly saddle-shaped (versus either flat or only moderately saddle-shaped); and (ii) tarsi 3-jointed (versus 4-jointed). Initially, only the
soldiers were found but now the other two castes (workers and imagoes) are also
available. We are thus able to examine the family's status and phylogeny with greater
certainty.
The contention of Ahmad (1963) and Krishna (1965) that Indotermitidae cannot be
separated, in family status, from the primitive Terrnitidae (e.g., Speculitermes,
Arnitermitinae) merely on the basis of 3-segmented tarsi, is untenable. Both these
authors fell into the curious error of regarding the Speculitermes tarsi also as 3segmented, whereas in all the known species of this genus they are 4-segmented (vide
also Roonwal and Chhotani 1966). There are many other points of difference (listed by
Roonwal 1975) to which we may now add the characters from wings and their
microsculpturing as given in the present account. In the Indotermitidae the wings have
few hairs on the membrane and microscuipturing consists of minute, simple micrasters;
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Figure 3. lndotermes ronqrensis. Dorsal surface of right forewing, to show microsculpturing. A. Middle of anterior margin. B. Middle of posterior margin. h., hairs; m., micrasters; p.,
papillae.

in Speculitermes (and other primitive Amitermitinae) the wings are more hairy; and the
micrasters are much larger, and, though nonasteroid, they have a much greater range of
variation (table 1).
The Indotermitidae may thus be visualised as having arisen as a lone subranch (with
3-segmented tarsi) from one of the two principal branches (with 4-segmented tarsi)
which arose from the Ancient Termitidae stock (also initially 4-segmented) in the
manner depicted in figure 6.
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Figure 4. lndotermes ronqrensis. Dorsal surface of right wing membrane to •how microsculpturing (simple micrasters). A. Forewing, middle portion. B. Same, distal end.
C. Hindwing, middle part. D. Same, distal end. E. Types of micrasters, more magnified
and rearranged.
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Figure S. 1ndotermes ronqrensis. Hairs on forewing surface. A. On membrane (very small.,
length 40--50 Iffil). B. On distal margin (70-80 Iffil). C. Middle of anterior margin
(70-110 Iffil). D. On wing scale (90-210 Iffil).

196

M L Roonwal and N S Rathore
Termitidae
J..
Q)
Q)

o

~

"E....

Q)

Q)

o

"E...

~

C

«

H

c

o
".§

"0

-0

o

Q)

"E
c

E

Q)

o

+=

:§

"~
"S

e

"E....

o
'"
~ Z

"E...
Q)

u

o

~

Ancestral
termitidae
(4)

Figure 6. Chart to depict the phylogeny of the lndotermitidae.

Table 1. Comparison of imagoes of lndotermes and Speculitermes.
lndotermes
(lndotermitidae)

Characters

Speculitermes
(Termitidae, Amitermitinae)

Head

Hypognathus

Not hypognathus

Antennae

With 15 segments

With 15-16 segments
(mostly 15)

Pronotum

Weakly saddle-shaped;
sides strongly narrowing
posteriorly

Almost flat; sides
subparallel

Wings

With few hairs on
membrane

With numerous small
hairs on membrane

Wing microsculpturing

Wings covered with
small papillae (at
the margins) and
simple, nonasteroid
micrasters (with
1-3 arms, mostly 1)
which are minute

Wings covered with
small papillae (at the
margins) and simple,
nonasteroid micrasters
(with up to 4 arms)
which are thick and
large (5-12 J.LIIl)

Legs

Tarsi 3-segmented
Apical tibial spur
formula 2:2:2
(the third or dorsal
spur on foreleg absent)

(I~J.LIIl)

Tarsi 4-segmented"
Apical tibial spur
formula 3: 2: 2 (the
third or dorsal spur
on foreleg present)
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