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with shiny-black wings in live specimens (Fig. 3) and 
dark-brown wings in those preserved in ethanol (Fig. 4). 
The wing membrane and basal veins of C. testaceus are 
very darkly pigmented, while in C. formosanus and C. 
gestroi, they are, respectively, lighter. The costal margin 
(C), radial sector (RS), and basal veins of C. formosanus 
have a brownish halo; almost absent in C. gestroi (Fig. 4). 
Coptotermes testaceus has the darkest dorsal body col­

oration followed by C. gestroi, and finally C. formosanus 
(Fig. 5). Among these three species, only C. gestroi has 
a clearly discernible “antennal spot” (Su & Scheffrahn 
1998). Harris (1966) reports the body coloration of C. 
sjostedti to be red-brown, which would place this species 
intermediate between C. formosanus and C. gestroi. As 
in all Coptotermes imagos, the bodies are covered with 
medium short to long setae which are densely spaced.

A

B

C

Fig. 4. Proximal and median sections of Coptotermes right forewings. A: C. formosanus; B: C. gestroi; C: C. testaceus. — Abbreviations: 
Co = costal margin, RS = radial sector, M = median vein, Cu = cubitus vein. All images in each column use the same scale bar (= 500 µm).
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	 The wing pilosity is also diagnostic for the three spe­
cies. The wing of Coptotermes testaceus is almost gla­
brous at the basal fourth; with sparse setae near the RS 
and a denser coverage on the middle of the RS and along 
the cubitus (Cu) vein in the second third; the distal third is 
homogeneously pilose. The wing pilosity of C. formosa­
nus and C. gestroi are nearly homogeneous along the en­
tire surface, but C. formosanus has longer and thicker se­
tae than C. gestroi. Harris (1966) reported that the wings 
of C. sjostedti are brown, with the membrane densely 
covered with short bristles with a fore wing length of 
12 – 13 mm (Garamba, Congo) and 10 mm (southern Ni­
geria).
	 Soldiers of the three common species can be separat­
ed by setal patterns around the fontanelle. Compared with 
Coptotermes formosanus (two pairs) and C. gestroi (one 
pair), soldiers of C. testaceus normally have three pairs 
of setae bordering the fontanelle. Coptotermes sjostedti 
has only one pair, like C. gestroi, but the former is con­
siderably smaller than all the other species of the genus in 
the New World and has a more oval head capsule shape. 
In lateral view, the vertex of C. formosanus forms a weak 
even curve before ending in an abrupt slope at the fon­
tanelle, while in C. gestroi, the vertex has a sloping cur­
vature before reaching the fontanelle (Fig. 6). The head 
capsule of C. testaceus has the greatest pilosity followed 
in order by C. formosanus, C. gestroi, and C. sjostedti. 
In dorsal view, the maximum head width of C. testaceus 

occurs proximal the midpoint of the head capsule while 
in the other species the maximum head width is near or 
slightly distal to the midpoint.

4. 	 Discussion 

The imago of Coptotermes testaceus was described from 
“America” by Linnaeus (1758) as Hemerobius testaceus 
and was doubtless part of Daniel Rolander’s 1755 insect 
collection from Suriname (Dobreff 2010). This was one 
of three termite species to be described by Linnaeus from 
Rolander’s Suriname material (Krishna et al. 2013). The 
soldier was later described by Hagen (1858a) as Termes 
Marabitanas (sic) from Brazil. Hagen (1858b) reported 
this species from Brazil, Chile (?), French Guiana, Guy­
ana, Suriname, and Venezuela. Snyder (1922) described 
C. niger from soldiers and imagos collected in Panama. 
His remarks on alate coloration noted that the head, pro­
notum, and dorsal surface of the abdomen were “very 
dark castaneous-brown to black”; and the wings were 
“dark gray-brown”. Snyder (1925) expanded the range 
of C. niger to include Colombia, Costa Rica, and Gua­
temala. Emerson’s (1925) redescription of the C. mara­
bitanas (= testaceus) imago noted that coloration of the 
head and pronotum was “brownish black” and wings, 

Fig. 5. Lateral and dorsal views of head and nota of Coptotermes. A: C. formosanus; B: C. gestroi; C: C. testaceus. All images in each 
column use the same scale bar (= 1 mm).
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Fig. 6. Dorsal view of soldier head and pronotum of Coptotermes. A: C. formosanus; B: C. gestroi; C: C. sjostedti; D: C. testaceus. Scale 
bar same for each image (= 1 mm).
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Fig. 7. Ventral view of soldier head of Coptotermes. A: C. formosanus; B: C. gestroi; C: C. sjostedti; D: C. testaceus. Scale bar same for 
each image (= 1 mm).
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Fig. 9. Anterior view of soldier fontanelle of Coptotermes. A: C. formosanus; B: C. gestroi; C: C. sjostedti; D: C. testaceus. Scale bar same 
for each image (= 0.1 mm).

Fig. 8. Lateral view of soldier head and nota of Coptotermes. A: C. formosanus; B: C. gestroi; C: C. sjostedti; D: C. testaceus. Scale bar 
same for each image (= 1 mm).
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“dark smokey”. EmErson (1925) wrote the following: 
“C. marabitanas is distinguished from C. niger Snyder 
in the ocelli being less than their length from the eye” 
and “C. niger Snyder is diffi cult to distinguish from this 
[marabitanas] species”. We found ocellus position to be 
a variable intraspecifi c character. Coptotermes crassus 
was described only from soldiers collected in Hondu­
ras (snYdEr 1922). The imago was later described from 
southern Mexico by liGht (1933) who noted them to be 
“extremely dark”. Our examination now indicates that 
the preceding descriptions of C. niger and C. crassus 
were provincial accounts of a single very dark species, 
C. testaceus, described by Linnaeus nearly two centu­
ries earlier. Coptotermes testaceus appears to be the only 
Coptotermes species worldwide with very dark alates.
 Most, if not all Coptotermes initiate nests in living 
trees worldwide (GrEaVEs 1962; coWiE et al. 1989; os­
BrinK et al. 1999). Coptotermes testaceus is the domi­
nant live tree nester in Amazonia (apolinário & martius 
2004). Infested trees are detected by a patch of feces/soil 
which covers galleries leading from the surface to the 
interior nest (Fig. 11). The lack of nest­site competition 
with other wood­feeding termites to exploit this niche 
along with the stability of heartwood habitats, may have 
allowed this species to occupy a very large range (Fig. 
1). This includes all neotropical habitats with suffi cient 
moisture to support tree growth, including mangrove and 
littoral forests. Coptotermes are among the strongest and 
most distant termite fl iers (mullins et al. 2015) com­
pared to the short fl ights of Cryptotermes brevis (Walker) 
and Nasutitermes corniger (Motschulsky) (GuErrEiro et 
al. 2013 and tonini et al. 2013, respectively). 

 Live tree nesting may account for the commonality 
of C. testaceus foragers in prefossil inclusions of Colom­
bian copal (Woodruff and Scheffrahn pers. obs.; laVEllE 
2012; pEnnEY & prEziosi 2013). Four fossil species are 
known from Mexican and Dominican amber (Oligocene/
Miocene) (EmErson 1971; Krishna & Grimaldi 2009), 
which suggest a transoceanic arrival of one or more an­
cestral Coptotermes to the New World. The lone Mexican 
fossil species, C. sucineus Emerson, compares favorably 
with C. testaceus (EmErson 1971) regarding overall pi­
losity, with the exception of a larger, darker forewing in 
the latter.
 As with other Coptotermes species (chouVEnc et al. 
2015), fl ights of C. testaceus can be massive. During a 
fl ight northeast of Tegucigalpa, Honduras (30 May 2007, 
1700 hrs), net catches from a moving vehicle were used 
to estimate that over 4.3 million alates / km2 were fl ying 
at the moment of sampling (Scheffrahn et al. unpublished 
data). Alates were observed fl ying that day along 200 km 
of highway from Salamá during and after intermittent 
rainfall followed by sunshine. If the totality of fl ight area 
was 2,000 km2 (10­km­wide swath along highway), over 
8 billion C. testaceus fl ew in the area on that day. Alates 
were observed to be strong fl iers but shed wings as soon 
as they alighted on stationary objects.
 Unlike invasive Coptotermes, C. testaceus apparently 
does not have the qualities for dispersal using anthropo­
genic assistance (su 2013). Unlike crepuscular/nocturnal 
fl ights of C. formosanus and C. gestroi, the diurnal dis­
persal fl ights of C. testaceus (e.g., Honduras fl ight record 
above, EmErson 1938) would negate attraction to lights 
of marine vessels where colonization by the former two 

Fig. 10. Live habitus of Coptotermes testaceus foragers in nest carton in Ecuador.
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species is common (schEffrahn & croWE 2011; hoch­
mair & schEffrahn 2010). This is evident by the predom­
inant absence of C. testaceus in the West Indies where C. 
gestroi has been widely introduced (Fig. 1). The origin 
of C. testaceus on Trinidad and Tobago is undoubtedly 
due to the Late Pleistocene emergence of the Venezuelan 

shelf on which both islands sit. The Grenada populations 
of C. testaceus, being the nearest island to Trinidad and 
Tobago, suggest ancient overwater dispersal, as less than 
70 km separated the emergent Venezuelan shelf from the 
Grenada bank (Google Earth) during the Pleistocene sea 
level minimum. 

Fig. 11. Soil/fecal patches of Coptotermes testaceus on live trees. A: A patch 2.5 m above ground in a Panamanian rainforest. B: A patch 
0.5 m above ground in seasonally fl ooded savanna in central Bolivia (inset shows galleries leading into tree where patch was removed). 
Scale bar same for A and B (scale bar = 0.2 m).
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