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ABSTRACT — Over a seven year period from 1991 to 1997, 22 species of tiger beetles, representing nine genera, were recorded near Manaus, Brazil. In the Whitewater floodplains along the 
Rio Solimões-Amazonas (Ilha de Marchantaria), three diurnal species inhabit inundation forests and 
six species (two diurnal, four nocturnal) live in open areas. Data on their natural history and adaptation to living conditions in floodplains are presented. Fifteen species were located on non-flooded 
uplands (Reserva Florestal A. Ducke). Five diurnal species inhabit the forest floor, two species are 
canopy dwellers, and eight species (seven diurnal, one nocturnal) live in open areas on whitesand 
or laterite. Only one species, Pentacomia lacordairei, was found in both floodplain and upland forests. A key to the larvae of tiger beetle genera located near Manaus is presented. 
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Sobre a Ocorrência, Especifidade de Habitat e História Natural de Cicindelídeos (Co-
leoptera: Carabidae: Cicindelidae) Perto de Manaus, Amazônia Central, e Chave para 
Identificação dos Gêneros de Cicindeiídeos. 

RESUMO — Durante um período de sete anos (1991-1997), 22 espécies de cicindelídeos, 
representando 9 gêneros, foram encontradas perto de Manaus, Brasil. Nas várzeas ao longo do 
Rio Solimões-Amazonas (Ilha de Marchantaria), três espécies diurnas habitam as florestas 
inundáveis e seis espécies (duas diurnas, quatro noturnas) vivem nas áreas abertas. Apresenta-
se dados sobre sua história natural e suas adaptações às condições de vida nas áreas alagáveis. 
Quinze espécies foram localizadas na terra firme (Reserva Florestal A. Ducke). Cinco espécies 
diurnas habitam o chão da floresta, duas espécies a copa de árvores, e oito espécies (sete diurnas, 
uma noturna) vivem em áreas abertas sob areia branca ou sob laterita. Somente uma espécie, 
Pentacomia lacordairei, foi encontrada nas florestas inundáveis e da terra firme. Apresenta-se 
uma chave para os gêneros das larvas de cicindelídeos localizadas perto de Manaus. 

Palavras-chave: Cicindelídeos, áreas inundáveis, várzea, terra firme, Amazônia, Neotrópicos. 
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INTRODUCTION 

Since August 1991, we have studied 
the tiger beetles of the Manaus area to 
understand the mechanisms that cause and 
maintain their high diversity in Central 
Amazonia (cf. Linsenmair, 1990). 

Cicindelinae represent an appropiate 
taxon for this purpose. Adults are (1) 
taxonomically known: More than 2000 
species are described worldwide, 184 
from Brazil (Pearson & Cassola, 1992), 
and at least 24 species occur in the 
Manaus area (Tab. 1). (2) The biogeo-
graphical distribution of tiger beetles 
is well known and species specific. 
Thus many species may be appropri
ate indicators that characterize ecosys
tems of open areas and of forests. (3) 
They occur worldwide but specializa
tion as reflected by endemism is high; at 
least 50 % of the Brazilian species are en
demic to Brazil (Pearson & Cassola, 1992). 
Tiger beetles are (4) potential control 
agents of insect pests: species common of 

rice paddies in India and Peru may prove 
to be effective control agents, e.g. of 
mole crickets (Gryllotalpa; Hudson et al, 
1988; Pearson, 1988). 

In this first contr ibut ion we 
present data on occurrence, habitat 
specificity and natural history for the 
cicindelid species from two of our 
main study areas near Manaus, Brazil: 
(1) on Ilha de Marchantaria, an island 
in the Whitewater floodplain (seasonal 
várzea) of the Rio Solimões-Amazonas 
and (2) at Reserva Florestal A. Ducke, 
a forest reserve on non-flooded upland 
(terra firme). (3) In addit ion we 
present compara t ive data on the 
cicindelids inhabiting an inundation 
forest at Lago Janauari , a mixed 
(black-white) water floodplain (sea
sonal igapó & várzea) located between 
the Rio Negro and the Rio Solimões. 

Our study areas near Manaus are 
subject to a rainy season (December-
May: average precipitation 1,550 mm) 
and a period of low precipitation 

Table 1. Species of tiger beetles (Cicindelinae) sampled in Whitewater floodplains (seasonal várzea) of the 
Rio Solimòes-Amazonas and in non-flooded uplands (terra firme) near Manaus, Central Amazonia, Brazil. 

VÁRZEA FLOODPLAINS TERRA FIRME UPLANDS 

s p e c i e s 9 1 5 
forests (F) 3 7 

- jo int 1 
open areas ( 0 ) 6 8 

- jo int 0 

VÁRZEA FLOODPLAINS TERRA FIRME UPLANDS 

- Cylindera (Plectographa) "suturalis (Fabricius) (0,d) 
- Megacephaia (Tefracha) sobrina punctata Caste lnau (O.n) 
- Megacephaia (Teiracha) spinosa Brullé (0 ,n) 
- Megacephaia (Phaeoxantha) aequinoctialis Dejean (O.n) 
- Megacephaia (Phaeoxantha) klugi Chaudolr (O.n) 
- Odontocheila confusa (Dejean) (F,d) 
- Pentacomia (Mesacanlhina) cribrata (Brullé) (0,d) 
- Pentacomia (Pentacomia) egrégia (Chaudoir) (F,d) 
- Pentacomia (Poecilochila) lacordairei Gory (F.d) 

- Aniara sepulcralis (Fabricius) (O.d) 
- Brasiella (Cicmüela) argeniata Fabricius) (O.d) 
- Brasiella (Cicindela) pretiosa (Dokhtouroff) (O.d) 
- Cenothyla varians (Gory) (F ,d) 
- Ctenostoma (Stenoctenostoma) asperulum Bates (F,?) 
- Ctenostoma formicarium (Fabricius) (F.?) 
- Cylindera (Cylindera) morio (Klug) (0,d) 
- Megacephaia (Tetracha) biiunata Klug (O.n) 
- Odontocheila cayennensis (Fabricius) (F,d) 
- Odontocheila chrysis (Fabricius) (0 ,d ) 
- Odontocheila luridipes (Dejean) (F,d) 
-Odontocheila margineguttata (Dejean) (0 ,d ) 
- Odontocheila nigrotarsalis Horn (F,d) 
- Pentacomia (Poecilochila) lacordairei Gory (F,d) 
- Pentacomia (Poecilochila) centralis (Dejean) (0 ,d) 

F = forests, O = open areas 
d = diurnal , n = nocturnal 



(June-November(= "dry season'): aver
age precipitation 550 mm, but every month 
has some rain; cf. Ribeiro & Adis, 1984). 

STUDY SITES 

Whitewater floodplains (seasonal 
várzea) 

The study sites were located on Ilha 
de Marchantaria (03°15'S, 59°58'W). It is 
the first island in the Rio Solimões up
stream of the confluence with the Rio Ne
gro. It consists of riverborn sediments, 
predominantly montmorillonite, and is 
about 5000 years in age. The main sam
pling site of the inundation forest was 
located at the upper Lago Camaleão 
which was annually inundated 5.6±1.5 
months (24.0m a.s.L; n=95 years) and 
up to a height of about 5.5 m. Trees 
reached 28 m in height and carried few 
epiphytes. Pseudobombax munguba 
(Mart. ; Zucc.) Dugand (Bombacaceae) 
dominated the upper canopy, which was 
relatively open. The very thin litter layer 
on the ground was unfavourable for a rich 
soil fauna (cf. Adis 1997). Most organic 
material and leaves were either glued to
gether by annually deposited river sedi
ments, and/or were partly lost to strong 
currents during inundation. More informa
tion on the study area, the flora and the ter
restrial invertebrates are given by Adis 
(1987, 1992), Irion et al. (1983), Junk 
(1997), Klinge et al. (1995) and Prance 
(1979). 

Mixedwater floodplains (seasonal 
igapó & várzea) 

The sampling site at Lago Janauari 
(03°20'S, (triTW) was situated on a strip 
of land between the Rio Negro and the Rio 

Solimões, about 10 km south of Manaus. 
It has a mean annual inundation period 
(aquatic phase) of 3.1 ±1.6 months 
(26.3m a.s.L; n=95 years) and up to a 
height of about 3 m. The region was 
influenced by blackwater of the Rio 
Negro during low water-level and by 
Whitewater of the Rio Solimões during the 
high water period. The soil consisted of 
clay, predominantly montmorillonite, due 
to alluvial deposits of the Rio Solimões. 
The study site represented an ecotone, i.e. 
the flora and terrestrial invertebrates of the 
seasonal várzea as well as the seasonal 
igapó, and occasional faunal representa
tives of the non-flooded upland forest (cf. 
Adis & Righi 1989, Adis & Schubart 
1984, Adis et al. 1996, Amaral et al. 
1997, Erwin 1983, Morais et al. 1997a,b). 

Non-flooded uplands (terra firme) 

This study site was located at 
Reserva Florestal Adolpho Ducke 
("Reserva Ducke"; 02°55'S, 59°59'W). 
This forest reserve is located 26 km 
northeast of Manaus on the Manaus-
Itacoatiara highway and covered by 90 
km 2 of mostly undisturbed rainforest. It 
belongs to the National Institute for 
Amazonian Research (INPA) at Manaus 
and represents one of the most inten
sively studied upland forest sites in Cen
trai Amazonia (e.g. Harada & Adis, 
1997; Penny & Arias, 1982; Prance, 
1990; Ruokaleinen etal, 1994). The soil 
in the primary forest supported a 2-3 cm 
thick humus layer (A o), interspersed 
with fine roots, and a thin, surface cov
ering of leaf-litter. Around the field sta
tion, bare open areas, either of whitesand 
or laterite (yellow latosol), and grass-grown 
open areas are found (Fig. 2). 



CICINDELINAE ON ILHA DE 
MARCHANTARIA (SEASONAL 

VÁRZEA) 
Occurrence 

The water level of the Rio 
Solimões-Amazonas near Manaus fluc
tuates 10 m on average throughout the 
year. During high-water, vast areas near 
the river are flooded to a depth of sev
eral meters for five to seven months. 
The seasonal periodicity of this 
monomodal flood pulse (Junk, 1997; Junk 
et al., 1989) causes adaptations in terres
trial invertebrates of the Central Amazo
nian floodplain, referred to as "survival 
strategies". These are of ecoethological, 
ecophysiological and morphological nature 

(Adis, 1997). 
Nine cicindelid species were located 

on Marchantaria Island (Tab. 1). Their 
adult beetles, except Megacephaia spinosa, 
can be identified with the keys provided by 
Pearson (1985) and Rodriguez et al. 
(1994). Three diurnal species inhabit the in
undation forest (Fig. 1: OC, PE, PL). Six 
species, two diurnal (CS, PC) and four noc
turnal (MA, MK, MP, MS), live in open 
areas. Four of them are found on the bare, 
mostly sandy, sometimes clayey, beach 
(CS, PC, MP,MS). The other two species 
(MA, MK) inhabit the ascendig grass-
grown area behind the beach (mainly com
posed of annual and perennial aquatic 
grasses, e.g. Echinochloa polystachia, 
Paspalum repens; cf. Junk & Piedade, 

o p e n a r e a : b a r e s a n d 
a n d / o r c l ay 

agr icu l tura l use 

i.l' ' open area: 
part ia l ly g rass -g rown 

t e m p o r a r y wa te r c h a n n e l 
with m a c r o p h y t e s 

• i nunda t ion forest 

p e r m a n e n t l ake 

Figure 1. Species of tiger beetles (Cicindelinae) found on Ilha de Marchantaria, the first island 
in the Rio Solimões near Manaus, Central Amazonia, Brazil. 
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Figure 2. Species of tiger beetles (Cicindelinae) occurring in the vicinity of the field station at 
the Adolpho Ducke forest reserve (Reserva Ducke) near Manaus, Central Amazonia, Brazil. 



1997) and the more elevated parts of 
the island (mostly used for agricul
tural purposes). The adult beetles for
age on the beach as well (cf. Fig. 1). 

Natural history 

Cylindera suturalis 
This small species (body length 

<10mm) lives along sandy beaches of 
fresh and salt waters. It is widespread 
through South America and recorded 
from the Carribean Islands to southern 
Brazil. Based on differences in its elytral 
pattern, several forms have been described 
(cf. Freitag & Barnes, 1989; Nunez et al., 
1994; Pearson, 1985; Pearson & Huber, 
1985; Rodriguez et al., 1994; Wiesner, 
1992). The form present in Central 
Amazonia seems to be hebraea (Klug). 
The three larval instars have been de
scribed by Arndt et al. (1997). 

Near Manaus, C. suturalis is gen
erally found on sandy beaches and 
banks, often on wet sediments, of the 
Rio Solimões-Amazonas and at the 
mouth of the Rio Negro. Adult beetles 
are diurnal, mostly "running-active" 
(Adis, 1982) and forage at the edge of 
the water. Adult Ephydridae 
(Hydrochasma sp., Discocerini, Diptera; 
det. W. Mathis) represent a favoured 
prey. When being disturbed, however, 
the adult beetles rapidly fly away, often 
towards dryer sand areas several meters 
distant from the river. Here they dig 
themselves into the sand with only the 
abdomen or solely the head being appar
ent. The complex pattern of white macu-
lations on their elytra blends in with dry 
light-coloured sand and represents camou
flage. According to Pearson & Anderson 
(1985) adult beetles roost inside the base 

of leaf sheats of river-edge grass, 25-35 
cm above the ground. C. suturalis can 
easily be bred (Amorim & Adis, unpub
lished). First laboratory data indicate, 
that the development from the egg to the 
emerging beetle is about 4 months. 
Females deposit their eggs in sandy 
and clayey soil, but larvae readily 
move to sandy substrate after hatch
ing. In the field, the diurnal larvae are 
mostly found in moist sand at the bor
der of temporary pools along the 
beach or close to the river, but not in 
clayey sediments. It is unknown in 
which stage of development C. 
suturalis passes the aquatic phase and 
both life cycle and possible adaptations 
deserve further studies. 

Megacephaia aequinoctialis 

This large species (body length 
<20mm) is widespread through South 
America. It is recorded from French 
Guyana, Venezuela, Ecuador, Peru, Co
lombia, Bolivia, Brazil and Argentine 
(Nunes et al, 1994; Pearson, 1985; 
Pearson & Huber, 1985; Rodriguez et 
al., 1994 Wiesner, 1992). In Amazonia, 
M. aequinoctialis is generally found on 
sandy beaches and banks of rivers, of
ten together with M. klugi. Huber (1994) 
suggested to place this species in the ge
nus Phaeoxantha (Tab. 1). 

On Marchantaria Island M. 
aequinoctialis occurs only sporadically 
(= "M sp." in Ribeiro et al, 1996). The 
adult beetles are nocturnal, soil-dwell
ing, mostly "running-active" (Adis, 
1982) despite being fully winged, and of 
solitary behaviour. They are mostly 
found in the higher parts of the island 
(Fig. 1) from where they come when 



foraging on the beach. 
Adult beetles pass the day in in

dividual burrows, like M. klugi. 
The larvae, their habitat and the stage 

of development in which M. aequinoctialis 
passes the aquatic phase are still unknown. 

Megacephaia klugi (Fig. 3c) 

This is one of the largest species 
of tiger beetles in South America (body 
length < 26 mm), generally found on 
sandy beaches and banks of Amazo
nian rivers. It is recorded from Ven
ezuela, Ecuador, Peru, Colombia, Bo
livia and Brazil (Nunes et al, 1994; 
Pearson, 1985; Pearson & Huber, 
1985; Rodr iguez et al, 1994; 
Wiesner, 1992). Huber (1994) sug
gested to place this species in the ge
nus Phaeoxantha (Tab. 1). 

Near Manaus, M. klugi is found 
along the Rio Solimões-Amazonas 
(Ribeiro etal, 1996; Fig. 1). The three 
larval instars have been described by 
Putchkov & Arndt (1997). 

The adult beetles are nocturnal, 
soil-dwelling, mostly "running-active" 
(Adis, 1982), univoltine and of solitary 
behaviour. During the terrestrial phase 
(August/September-March/April), ani
mals pass the day in individual bur
rows up to 50cm in depth and which 
are usually built before dawn. Upon 
exposure to sun light they generally 

retreat to their burrows by running or 
occasionally flying away (M.O. de A. 
Ribeiro & M. Zerm, personal observa
tion). Field studies on Marchantaria 
Island (Adis et al., in preparation) 
showed that adult beetles and larvae of 
M. klugi inhabit the higher parts of the 
open sandy floodplain, regardless if it 
is partially grass-grown or used for ag
riculture (Fig. 1). Larvae and beetles 
frequently feed on nocturnal crickets 
(Hemigryllus sp., Eneopteridae; det. L. 
Dessutter-Grandcolas). The larvae are 
mainly nocturnal and found in clus
ters. The diameter of their tunnel 
opening (Tab. 2) is enlarged to 
accomodate the larger size of the head 
capsule after each moult. Thus the 
numbers of each of the three larval 
stages in species specific colonies can 
be determinded readily. The first lar
val instar lasts about 4 weeks, the sec
ond instar 6-10 weeks. Field observa
tions and flooding experiments in the 
laboratory showed, that larvae of the 
third instar enter a dormancy inside 
their tunnel in up to lm depth prior to 
the aquatic phase. They become active 
and start to open their tunnel entrances 
3-12 weeks after the flood waters have 
receded. The development from the 
egg to the emerging beetle lasts 9-13 
months. No adult beetles are found 
during the aquatic phase, except in 

Table 2. Measurements of larval instars in Megacephaia klugi. 

L I 

Diameter of tunnel open ing (mm) 2.5 - 3.0 4 .5 - 5.7 8.2 - 9.5 

Head width of larvae (mm) 2 . 3 2 - 2 . 4 8 3 . 0 4 - 4 . 1 7 5 . 6 3 - 6 . 5 4 

Body length of larvae (mm) 1 2 - 1 7 19 - 23 2 9 - 3 6 

Number of larvae n = 3 n = 14 n = 30 



years when the higher parts of the is
land are not inundated. First beetles of 
the new generation emerge only few 
weeks after the aquatic phase has 
ended (in August/September), most of 
them, however, with the beginning of 
the rainy season (from December on
wards). At night, the adult beetles fre
quently come to the wet sandbelt 
along the river and hunt for soft-bod
ied ar thropods, together with M. 
aequinoctialis, M. sobrina punctata 
and M. spinosa. Some animals stay at 
the beach up to several days, hiding in 
the individual burrows during the day. 
Their potential predators are nocturnal 
wading birds (see M. s. punctata). 

Megacephaia sobrina punctata (Fig.3b) 

This relatively large species (body 
length <18mm) is generally found on 
sandy beaches and banks of Amazonian 
rivers. It is recorded from Peru, Brazil 
and Bolivia (cf. Pearson, 1985; Pearson 
& Huber, 1985; Rodriguez et al., 1994; 
Wiesner, 1992). Huber (1994) suggested 
to place this species in the genus 
Tetracha (cf. Table 1). 

Near Manaus, M. s. punctata is 
found along the Rio Solimões-
Amazonas (Ribeiro et ai, 1996; cf. Fig. 
1) and at the mouth of the Rio Negro. 
The three larval instars have been de

scribed by Putchkov & Aradt (1997). 
The adult beetles are nocturnal, soil-

dwelling, mostly "running-active" (cf. 
Adis, 1982), and univoltine. During the 
terrestrial phase (August/September-
March/April), they hide aggregated during 
the day in dry cracks of desiccated lakes 
as well as under flotsam washed ashore 
(esp. driftwood, aquatic macrophytes) on 
the river- and sandbanks. At night they fre
quently hunt, together with Megacephaia 
spinosa, Megacephaia klugi and M. 
aequinoctialis, for soft-bodied terrestrial 
arthropods on the wet sandbelt along the 
river. The numerous aquatic insects which 
occasionally emerge from the river and fly 
ashore (e.g. Ephemeroptera) are readily fed 
as well. Potential predators of the three 
cicindelid species are nocturnal wading 
birds (probably Bartramia longicauda, 
Tringa macularia; Petermann, personal 
communication), and their remains (elytra 
and head capsules) are frequently found 
together with fire ants and sand material 
in the bird pellets on the beach. When dis
turbed during the day near the water's 
edge, adult beetles of M. s. punctata run 
into the water where they may hide sub
merged for several hours (see below). Oc
casionally they use flight to escape when 
exposed to the sun on land or when put on 
the surface of the water. A quiescence of 
adult beetles in individual burrows along 

Table 3. Measurements of larval instars in Megacephaia sobrina punctata. 

LI Lll 

Diameter of tunnel opening (mm) 1.4-3.7 3.8-5.3 5.4-7.4 

Head width of larvae (mm) 1.60-2.70 2.78-3.15 3.75-4.35 

Body length of larvae (mm) 9-11 15-21 25-31 

Number of larvae n = 31 n = 31 n = 14 



vertical river banks, reported for "M. 
sobrina" from Costa Rica during the rainy 
season (Wille & Michener, 1962), was not 
observed. Larval period of M. s. punctata 
is from September to March. At the mouth 
of the Rio Negro, up to 20 ind./m2 were 
found on the bare beach 4-14m from the 
water margin. The diameter of the tunnel 
opening (Table 3) in the diurnal larvae 
corresponds with the larger size of the 
head capsule after each moult and al
lows an assignment to the three larval 
stages in species specific colonies in 
the field. Crumbs of sand, indicating 
the burrowing activities of larvae in
side their tunnel, are found up to lm 
distant from the openings. The larvae 
are generalists, and they prey on soft-
bodied ar thropods and small 
Oligochaeta. Large Mutillidae, how
ever, can sting them to death. In case 
of food shortage, some larvae leave 
their tunnels at night and forage in 
close vicinity on the beach surface. 
During rain events the tunnel openings 
are closed. Larvae and pupae are not 
flood tolerant as are Megacephaia (P.) 
klugi. Thus, in low riverine areas the 
development of larvae is threatened in 
years with a fast rising water level. In 
many cases they try to escape to 
higher situated beach areas. In the 
laboratory (27-30 °C), the time of de
velopment "egg to beetle" took about 
100 days, with 8.2±2.6 days observed 
for the egg stage, 77.5±10.5 days for 
the larval stage and 14.3±2.9 days for 
the pupal stage (Ribeiro et al., 1996). 
Adult beetles emerge from January 
onwards. Longevity of adults in the 
laboratory was up to 14 months. Dur
ing the period of rising water, they 

migrate to the higher elevated flood-
plain forest, move into the trunk and 
canopy region, or inhabit driftwood, 
where they hide or live submerged 
during the day (ecoethological adap
tation). In order to renew the air, div
ing animals walk backwards along the 
driftwood towards the water surface 
until the tip of the abdomen is above 
the water's surface. The respiration 
procedure only takes a few seconds. 
The new air is stored in the subelytral 
cavity under the elytra and serves as 
a physical gill under water. It is ac
tively ventilated by vertical up and 
down movements of the abdomen 
(plastron respiration) and enables ex
tension of the diving time under wa
ter (ecophysiological adaptation). 
Maximum time per diving event is 2 
hrs. Frequency and duration of diving 
varies from animal to animal, in
creases during starvation but decreases 
with rising water temperature. The 
semiaquatic life of adult beetles is 
favoured by (1) bulgy uprising spi
racles with reticulate, microtrichia-
covered lateral areas, (2) a high den
sity of hair on the hind wings which 
face the abdomen and cover the spi
racles and (3) elevated lateral margins 
of the abdomen (morphological adapta
tion). First data also suggest a gonad 
dormancy in females during the aquatic 
phase (see Adis (1982), Adis et al. 
(1993), Adis & Messner (1997), Ribeiro 
etal. (1996) for further information). 

Megacephaia spinosa 

This medium-sized species (body 
length < 14mm) is found on sandy beaches 
and banks of Amazonian rivers. It is 



recorded from Peru, Ecuador, Brazil 
and Bolivia (cf. Nunes et al, 1994; 
Wiesner, 1992). Huber (1994) sug
gested to place this species in the ge
nus Tetracha (cf. Table 1). 

Near Manaus , M. spinosa is 
found along the Rio Sol imões-
Amazonas (Ribeiro et al, 1996; cf. 
Fig. 1) and along the Rio Negro. The 
three larval instars have been de
scribed by Putchkov & Arndt (1997). 

The adult beetles are nocturnal, 
soil-dwelling, mostly "running-active" 
(cf. Adis, 1982), univoltine, and of 
solitary behaviour. During the terres
trial phase (August/September-March/ 
April), single specimens are found, some
times together with Megacephaia sobrina 
punctata, hiding during the day in dry 
cracks of dessicated lakes as well as 
under flotsam washed ashore (esp. 
driftwood, aquatic macrophytes) and 
in individual burrows built before 
dawn on the river- and sandbanks. 
When disturbed during the day near 
the water's edge, adult beetles of M. 
spinosa run inland but never into the 
water, l ike M. s. punctata, even 
though their spiracles are morphologi
cally similar and would suggest an 
ability for diving (cf. Adis & Messner, 
1997). At night they frequently hunt, 
together with thcother Megacephaia 
species, for soft-bodied terrestrial 
arthropods on the wet sandbelt along the 
river (see above). The larvae are diurnal 
and mostly found in moist sand along the 
beach. It is unknown in which stage of de
velopment C. spinosa passes the aquatic 
phase, and both life cycle and possible 
adaptations need to be studied. 

Odontocheila confusa 

This is the largest species (body 
length <13mm) inhabiting primary and 
secondary floodplain forests of Amazonia. 
It is recorded from Venezuela, Ecua
dor, Peru, Colombia, Bolivia and Brazil. 
Adult beetles are found occurring regularly 
together with Pentacomia egpegia and P. 
lacordairei (cf. Nunes et al, 1994; Pearson, 
1985; Pearson & Anderson, 1985; Pearson 
& Huber, 1995; Rodriguez et al, 1984; 
Wiesner, 1992). 

Near Manaus, O. confusa inhabits 
seasonal white- and mixedwater inunda
tion forests (cf. Fig. 1). The second and 
third larval instars have been described 
by Arndt et al (1996). The adults are 
diurnal, soil-dwelling, but also "flying-
active" (cf. Adis, 1982), and univoltine. 

First data show (Amorim & Adis, 
unpublished), that adult beetles pass the 
aquatic phase of 5-7 months duration 
in the lower region of tree trunks. 
During the day, they are observed sit
ting on leaves of branches close to the 
water level and flying between them. 
At night, they frequently come to light 
sources inside and in front of the in
undated forest. A total of 146 adult 
beetles were caught in March 1990 at 
the forest fringe of the central lake on 
Marchantaria Island (cf. Fig. 1) at a 
white light mounted in a canoe to cap
ture insects (Fonseca & Vieira, unpub
lished). Females return to the forest 
floor to lay their eggs as soon as 
higher situated areas emerge from the 
receding flood waters (August /Sep
tember). The first larval instar is found 
only four weeks thereafter, all instars 
are diurnal. Adult beetles of the new 
generation emerge with the beginning 
rainy season (from December on-



wards). During the terrestrial phase 
(until March/April), adults are best 
caught by sweeping the low vegetation 
(e.g. seedlings of trees, herbs) at sunny 
places on the forest floor. This is where 
they fly when being disturbed. After heavy 
rainfalls, adult beetles of Odontocheila 
confusa are observed, together with P. 
egrégia, hunting for adult Diptera, particu
larly Culicidae (Culex spp., Anopheles 
spp.) at the edge of temporary water 
puddles inside the forest. During using and 
receding flood waters, both cicindelid spe
cies forage for emerging Ephydridae 
(Discocerina (Lamproclasiopa) nitida 
Cresson, Discocerini, Diptera; det. W. 
Mathis) in sunny places close to the water 
margin at the forest fringe (Adis & 
Amorim, personal observation). Pearson 
& Anderson (1985) observed that O. 
confusa forms communal nocturnal roosts 
of up to 175 indiviuals on bushes in flood-
plain forests of Peru, sometimes at the 
same place night after night. Individuals sit 
on the leaf surface with the heads usually 
up and facing the leaf petiole. 

First experiments under simulated 
flood conditions with young beetles in 
climate-controlled chambers at Manaus 
(Amorim & Adis, unpublished) indicate, 
that steady temperatures of the air (con
stant 24 °C) favour maturing of gonads in 
females, compared to alternating air tem
peratures (day/night: 27/21 or 29/24 °C). 
Like in P. egrégia, gonad development in 
males is not influenced by air temperatures. 

Pentacomia cribrata (Fig. 3a) 

This small species (body lenght 
<8mm) is found on sandy and clayey 
beaches. It is recorded from French 
Guyana, Venezuela, Peru, Ecuador, Bo

livia, and from northern to southern Bra
zil (cf. Nunes et al, 1994; Pearson, 1985; 
Pearson & Huber, 1995; Wiesner, 1992). 

Near Manaus, P. cribrata is found, 
sometimes together with C. suturalis, on 
sandy or clayey beaches and banks of the 
Rio Solimões-Amazonas, often on wet 
sediments. Adult beetles are diurnal, 
mostly "flying-active" (cf. Adis, 1982) 
and they forage and copulate at the 
edge of the water. According to 
Pearson & Anderson (1985) adults 
roost inside the base of leaf sheats of 
river-edge grass, 25-35 cm above the 
ground. On Marchantaria Island the 
diurnal la rvae , still undescr ibed 
(Arndt, in preparation), are mainly 
found in moist, clayey sediments 
along the beach. First laboratory data 
indicate, that the development from 
the egg to the emerging beetle takes 
only about 2 months, thus might represent 
an adaptation to rapidly changing condi
tions at the river edge (Zerm & Adis, un
published). It is not known in which stage 
of development P. cribrata passes the 
aquatic phase and further data on life 
cycle and adaptations are not available 
at this time. Possibly two (or more) gen
erations of adult beet les , having 
emerged during the terrestrial phase, 
pass the period of inundation. This 
pattern is observed in a carabid beetle 
which inhabits mixed- and blackwa-
ter inundation forests near Manaus 
(Adis et ai, 1997). 

Pentacomia egrégia (Fig. 3d,e) 

This small species (body length 
<9mm) inhabits floodplain forests, 
mostly along Whitewater r ivers , 
throughout Amazonia. It is recorded 



Figure 3. Habitus of selected tiger beetles (Cicindelinae) inhabiting várzea floodpains near Manaus: 
a) Pentacomia cribrata: female & male; b) Megacephaia sobrina punctata: females and males 
foraging on floating log at night; c) Megacephaia klugi: male; d) Pentacomia egrégia: 3rd larval 
instar; e) Pentacomia egrégia: female. Photos: J. Adis (a,b,d,e) & M. Zerm (c). 



from southern Venezuela, Ecuador, 
Peru, northern Bolivia and Brazil. 
Adult beetles are found occurring 
regularly with Odontocheila confusa 
and Pentacomia lacordairei (cf. 
Pearson, 1985; Pearson & Anderson, 
1985; Pearson & Huber, 1995; 
Rodriguez et al., 1994; Wiesner, 1992). 

Near Manaus, P. egrégia inhabits 
seasonal white- and mixedwater inunda
tion forests (cf. Fig. 1). The three larval 
instars have been described by Arndt et 
al. (1996). The adults are diurnal, soil-
dwelling, but also "flying-active" (cf. 
Adis, 1982), and univoltine. 

Adult beetles pass the aquatic 
phase of 5-7 months duration (March/ 
April- August/September) in groups, 
mainly on the lower, shady area of 
(buttressed) tree trunks above the wa
ter level. If put on the water surface, 
they show a positive scototactic reac
tion towards broad black areas, corre
sponding with large tree trunks in the 
flooded forest. At night, the adults 
sometimes roost in groups on top of leaves 
on tree branches extending low over the 
water surface. Some come to light sources, 
e.g. of flight traps installed in the lower tree 
canopy or on boats and houses in front of 
the inundated forests. Some are obtained 
by fogging the lower canopy at dawn with 
aerosol insecticide (cf. Adis, 1997; Erwin, 
1983). Males attain gonad maturity earlier 
than females, copulate with the still imma
ture females and die in the trunk region be
fore the flood water has left the forest. Fe
males store the received spermatophores in 
their bursa copulatrix and ovaries become 
mature only when the forest floor begins 
to dry. Then females return to the ground, 
deposit their eggs and die. No beetles are 

active throughout the following 3-4 months 
of the terrestrial phase (low-water, dry 
season), only larvae. The diurnal lar
vae are generalists and their period of 
development depends on the amount 
of available food (cf. Amorim et al., 
1997a). Their tunnels are often found 
on slopes close to the forest fringe 
where light is more abundant and there 
is little litter on the ground. They are 
frequently found clustered at the base 
of tree trunks. Leaves which occasion
ally fall on top of the tunnel are per
forated and used as a tunnel opening. 
In the field, adult beetles emerge from 
January onwards (rainy season), 1-3 
months before forest inundation. After 
heavy rainfalls, adult beetles of P. 
egrégia and Odontocheila confusa are 
observed hunting for adult Diptera, in 
part icular Culicidae (Culex spp. , 
Anopheles spp.) at the edge of tempo
rary water puddles inside the forest. 
During rising and receding flood wa
ters, both cicindelid species forage for 
emerging Ephydridae (Discocerina 
(Lamproclasiopa) nitida Cresson, 
Discocerini, Diptera; det. W. Mathis) 
in sunny places close to the water 
margin at the forest fringe (Adis & 
Amorim, personal observation). 

P. egrégia has excellent flight ca
pacity: adult females with mature go
nads were spotted during receding wa
ters (September, 1994) on top of a steep 
river slope on Marchantaria Island. They 
most likely crossed the Rio Solimões to 
oviposit. The first larval stage was lo
cated in vertical tunnels built in the 
clayey soil facing the river, just below 
the grass cover of the surface. 

Experiments under simulated 



caudal part of frontale U-shaped, separate 
from the ridge of vertex (Fig. 7). Gular 
suture T-shaped (Fig. 8). Median hooks of 
abdominal tergite V slender, ±arched (Figs. 
11-20). Pronotum with more or less distinct 
elevations and often with flattened setae 
(Figs. 25-34) Antennomeres I and II not 
obviously wide, less than 2 times wider 
than antennomere HI (Cicindelini) 

4 (5) All setae on median hooks are 
stout bristles; apical spine of inner hooks 
comparably long (Figs. 11-18). Labial 
palpomere II with 1 seta in basal half of 
the segment Odontocheila 
Castelnau, Cenothyla Rival ier and 
Pentacomia Bates (Larvae of these genera 
are not to distinguish doubtless at generic 
level, see Arndt et al, 1996.) 

5 (4) Most or all setae of median 
hooks thin and long; apical spine of inner-
hooks usually shorter than lateral setae 
(Figs. 19,20). Labial palpomere II with 1 
seta near the middle of the segment 

Cylindera Westwood and 
Brasiella Rivalier (Larvae of both genera 
can not be distinguished with present 
knowledge, see Arndt et al, 1996.) 

6 (3) Ventral double sclerite on 
prementum lacking (Fig. 6). Ridge on the 
caudal part of frontale transverse and join
ing the ridge of vertex (Fig. 9). Gular su
ture Y-shaped (Fig. 10). Median hoots of 
abdominal tergite V straight or only slightly 
arched, often spine-shaped on the top (Figs. 
21-24). Pronotum without distinct eleva
tions and without flattened setae (Figs. 35-
40) Antennomeres I and II very thick, 3-5 
times wider than antennomere HI 

(Megacephalini) 
7 (8) Pronotum bicolored, medial 

and anterior parts dark brown with bronze 
lustre, lateral and posterior margin pearl-

white. Setae on pronotum not pale or flat
tened (Figs. 35, 36). Spine on outer side 
of maxillary palpomere I lacking 

Aniara Hope 
8 (7) Pronotum unicolored, dark, in 

part with metallic lustre or covered with 
numerous white and flattened setae (Figs. 
37-40). Maxillary palpomere I with strong 
spine on outer side 

Megacephaia Latreille 
9 (10) Anterior margin of nasale 

waved; inner margin of stipes basally with 
5-6 spines in third instar larvae and 3-4 
spines in second instar larvae; pronotum 
per half with about 15 long setae and 40-
50 fine setae in third instar larvae and 
20-25 fine setae in second instar lar
vae (Fig. 37); first instar larvae with 
3 setae on antennomere II 

subgenus Phaeoxantha Chaudoir 
10 (9) Anterior margin of nasale 

smooth; in third and second instar larvae 
inner margin of stipes with 2-4 spines ba
sally, and pronotum with less setae per 
half, these long and black (e.g. Tetracha 
bilunata, see Fig. 39) OR with more 
than 100 setae, most of them short and 
white (e.g. Tetracha spinosa, T. 
sobrina, see Fig. 40); first instar larvae 
with 2 setae on antennomere D 

subgenus Tetracha Hope 
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Figure 4. Cicindela spec., first instar, maxilie, ventral aspect; ga - galea, mp - maxillary palpus 
(redrawn from Arndt, 1993). 



Figures 5, 6. Labium, ventral aspect, instar III. Fig. 5. Cenothyla varians; vs - ventral double 
sclerite; Fig. 6. Aniara sepulcralis (redrawn from Arndt et al, 1996). 



Figures 7, 8. Head of Cicindela spec., instar III, dorsal and ventral aspect; fr - frontal ridge, vr 
- ridge of posterior part of vertex (redrawn from Putchov ; Arndt, 1994). 



Figures 11-18. Abdominal tergite V, right side (redrawn from Arndt et ai, 1996). Figs. 11, 12. 
Odontocheila cayennensis, instars III and I; ih-inner hook, mh-median hook; Figs. 13, 14. 
Cenothyla variam, instars III and I; Figs. 15, 16. Pentacomia egregria, instars III and I; Figs. 
17, 18. Pentacomiaventralis, instars III and I. 
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Figures 19-22. Abdominal tergite V, right side (redrawn from Arndt et al., 1996). Figs. 19, 20 
Cylindera suturalis, instars III and I; Figs. 21 , 22 Aniara sepulcralis, instars III and I; ih-inner 
hook, mh-median hook. 

Figures 23 , 24. Abdominal tergite V, third instar, left side (redrawn from Putchkov & Arndt, 
1997). Fig. •2^. Megacephaia (Phaeoxantha) klugi; Fig. 24. Megacephaia {Tetracha) bilunata. 



Figures 25-32. Pronotum (redrawn from Arndt et ai, 1996). Figs. 25,26. Odontocheila cayennensis 
instars III and I; Fig. 27,28. Cenothyla varians, instars III and I; Fig. 29,30. Pentacomia egregria, 
instars III and I; Fig. 31, 32. Pentacomia ventralis, instars III and 1. 



Figures 33-36. Pronotum (redrawn from Amdt et al., 1996). Figs. 33,34. Cylindera suturalis, instars III 
and I; Fig. 35, 36. Aniara sepulcralis, instars III and I. 

Figures 37-40. Pronotum, left side (redrawn from Putchkov & Arndt, 1997). Figs. 37, 38. 
Megacephala (Phaeoxan(ha) klugi, instars III and I; Fig. 39. Megacephala (Tetracha) bilunata, 
instar III; Fig. 40. Megacephala (Tetracha) sobrina, instar III. 


