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Description of Mecistogaster asticta Selys, 1860 larvae, oviposition and larval behavior 
 

Larval description 
Figures: E1, E2, E3 and E4C 

                                                                     
Material examined. - 18 larvae (and exuviae), several different instars, all collected 

from inside bamboo internodes at Fazenda Santana do Rio Abaixo, Jacareí - São Paulo, 
Brazil, 23º15'00"S & 46º00'15"W, 591 m, F.A.A. Lencioni leg. :  1 ♀, 16.XII.2001; 1 ♀, 
01.I.2002; 2 ♂ and 2 ♀, 26.I.2003; 3 ♀, 01.II.2003 and 3 ♀, 2 ♂, 6 other uncertain, 
12.IV.2003. All specimens and other animals in F.A.A. Lencioni collection. 

Description. - Larvae delicate and slender (Fig. E2); light brown to brown, varying 
mainly due to the different colors of the interior of bamboo internodes. 

Head. - Wider than long (Fig. E2 and E3(10)); occiput small and straight; cephalic 
lobes pronounced and rounded, with clusters of spiniform setae; head almost entirely brown 
with a pale area in front of median ocellus and one joining occipital bar to the two postocular 
areas. Antenna (Fig. E1A) 7-jointed, longer than head, glabrous with very few hair-like setae 
on basal segment, uniformly colored; size of antennomeres, from base to tip (mm):  0.23, 
0.38, 0.58, 0.52, 0.35, 0.23, 0.06. Mandible biramous (Fig. E1C) : L 1234 abc, R 1234 abc’. 
Maxilla (Fig. E1D): galeo-lacinia with four long, curved teeth, apical tooth with two 
supplementary teeth; maxillary palpus covered with numerous long setae. Labium (Fig. E1E) 
light brown, prementum-postmentum articulation reaching distal margin of prothorax; 
prementum pentagonal, glabrous; ligula prominent and triangular. Labial palpus (Fig. E1B) 
with 2 setae,   basal  external  margin  with some setae, internal margin smooth; two palpal 
teeth - lower tooth acute, longer and more curved than upper tooth with apex truncated, 
straight and slightly crenate. 

Thorax. - Pronotum glabrous, posterolateral angle rounded, lateral margin with few 
setae. Pterothorax darker with dark marks (Fig. E2), 2 triangular black markings lateral to 
base of forewings, with small setae laterally. Hind wing pads of final instar covering 85% of 
abdominal segment 4, fore wing pads covering 55% of same segment. Legs light brown, 
femora a little darker; prothoracic legs with only a few setae; coxa, trochanter and femur 
glabrous with few hair-like setae, tibia with distal 0.2 with a group of small and 2 long ventral 
spines; meso- and meta-thoracic legs with coxae and trochanters bearing longer setae, tibiae 
with 2 rows of ventral spines and femora with 1 row. 

Abdomen. - Light brown with 2 dorsal, parallel dark stripes starting on segment 2 
and ending on segment 7 (Fig. E2), completely glabrous, but posterior margin of segments 9 
with a row of small setae; without dorsal or lateral protuberances or spines. Female 
gonopophyses as in Fig. E1F, the inner lobes longer than the external ones. Male 
gonopophyses cone shaped, ending acutely and not reaching the posterior margin of segment 
9 (Fig. E1G-H). Male cerci long and bent down (Fig. E1H); female cerci small and conical. 
Caudal gills much longer than wide, dark brown with the apical 0.2 milky white (Fig. E4C). 

Measurements (♂ last instar larva; mm) - Total length including gills: 28, hind 
femur: 4.2, lateral gill: 5.2. 
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Fig. E1 - Mecistogaster asticta, structural features of the larvae (all bars: 1 mm) : (A) right antenna; (B) left labial 
palp; (C) left mandible, inner side; (D) left maxilla; (E) labium (dorsal view); (F) female abdominal segments IX-
X, left lateral view, showing gonapophyses and cercus; (G) male abdominal segments IX-X, ventral view, showing 
gonapophyses; (H) male abdominal segments VIII-X, lateral view, showing cercus and gonapophyses. 
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Fig. E2 - Mecistogaster asticta, ultimate instar, ♂	(bar: 5 mm). 
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Fig. E3 - Instars by supposition and morphological differences from larvae:  Instar 02 - larva #11; 03 - larva #08; 04 
- larva #10; 05 - larva #09; 06 - larva #12; 07 - larvae #s 13 and 14; 09 - larva #03; 10 - larva #01. Gill marked (1) 
obtained by mean between instar 02 and 04 (larvae without gills). 
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A - Mecistogaster modesta Selys, 1860 (original by Calvert, 1911) 

 
B - Mecistogaster ornata Rambur, 1842 (original by Ramírez, 1995) 

 
 

 
 
 

(1) lateral gill 

 

 
 

(2) median gill 
 

C - Mecistogaster asticta Selys, 1860 (original - bar = 1mm) 
 

 
 

D - Megaloprepus caerulatus (Drury, 1782) (original by Ramírez, 1997) 
 

 
 

(1) lateral gill 
 

 
(2) median gill 

 

E - Pseudostigma aberrans Selys, 1860 (original by Novelo-Gutierrez, 1993) 
 
Fig. E4 - Gills of all known Pseudostigmatidae larvae (not to scale). 
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Key to described larvae of Pseudostigmatidae 
 

1 - Caudal gills each with a pale area at apex (E4 C, D and E)  .......  2 
1’ - Caudal gills without a pale area at apex (E4 A and B) ................  3 
2 - Gills slightly petiolate  (Fig. E4 E), with apical pale  area  small  
        (7-8 %); ligula  prominent  and  triangular, labial palp with  7-8  
  setae  ............................................................................................. Pseudostigma aberrans 
2’ -  Gills   strongly   petiolate   (Fig. E4 D),  with  apical   pale  area  
        moderate  (10-11 %);   ligula  prominent  and   rounded,   labial  
        palp with 6-7 setae  ......................................................................  Megaloprepus caerulatus 
2” - Gills  slightly petiolate (Fig. E4C), with pale area large (20 %);  
        ligula prominent and triangular, labial palp with 2 setae  ............  Mecistogaster asticta 
3 - Ligula  prominent  and  rounded, labial palp with 6 setae; gills 
  slightly petiolate (Fig. E4B)  ........................................................  Mecistogaster ornata 
3’ - Ligula  prominent  and  triangular,  labial  palp with 6-7 setae;  
  gills strongly petiolate (Fig. E4A) ...............................................  Mecistogaster modesta 
 

IMAGO BEHAVIOR AND OVIPOSITION BEHAVIOR 
 

Mecistogaster asticta, as well as the other species of Mecistogaster that I have 
observed, fly toward the canopy when they notice any human presence. However, M. asticta 
didn't fly as high as I have observed for M. amalia and M. linearis (8 to 15 m). 

In southeastern Brazil, Mecistogaster amalia is the most frequently observed 
species of the genus, probably because of its habit of flying along trails and open areas inside 
forests. Mecistogaster asticta (♂ 65,5 mm, ♀ 62-69 mm) is much smaller than M. amalia (♂ 
124-132 mm, ♀ 94-115 mm) and flies at a low height (approx. 30 cm) up to about 1.7 m - 4 
m inside the forest making them difficult to see. When perched (even when close to the 
observer), both species are not easily detected. 

 

 
 

Fig. E5 - Oviposition behavior. 
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In the four instances that I observed oviposition of M. asticta, I saw no males. 
The female approached the oviposition site flying close to the ground. She 

continued flying slowly and while rising inspected the whole extension of the bamboo to 
locate a suitable hole (Fig. E5). With a very slow forward flight, she approached the bamboo, 
landed above the hole while maintaining the wings half-open, and curved the abdomen only 
touching the hole with the tip of her abdomen.  

She remained in this position for several seconds, usually walking a little above 
the hole; she then straightened her abdomen and flew to other bamboo stalks looking for new 
holes.  I  observed similar behavior when I revisited the site on November 8, 2001,  December 
1st, 2002 and April 12, 2003. Louton et al. (1996) describe a different behavior in Peru for 
an unidentified species that oviposited in bamboo by “... inserting most of its abdomen into 
the lumen...”. 

On 12.IV.2003 I collected another ovipositing female and bamboo piece (6m - 
divided in two pieces of 3 m so as to safely transport the material) in hopes of observing 
oviposition behavior in my home (which not happens). All larvae (collected 16.XII.2001, 
01.I.2002, 26.I.2003, 01.II.2003 and 12.IV.2003) were of different sizes and instars, possibly 
due to starvation or different intervals of oviposition). 
 

LARVAL ECOLOGY 
 

I collected 18 larvae over 5 days and tried to rear them in the laboratory.  Here I 
describe  the  behavior  of  the first larva (collected 16.XII.2001). I kept the larva for two 
days in a plastic pot to facilitate observation but it did not feed possibly because of 
locomotion difficulties on the flat plastic surface. Therefore I transferred the larva to a 
bamboo stump where it began to feed. 

When  placed  in a Petri-dish, plastic pot or in the bamboo stump the larva 
maintained the gills open with the tips at the water's surface as similarly described by De La 
Rosa & Ramirez (1995) for the larva of M. ornata. However, I saw no algal growth on the 
gills nor on the body surface of the M. asticta larva and I believe that the growth of algae is 
virtually impossible inside bamboo because the amount of light that enters the small holes is 
insufficient for photosynthesis to occur. It is possible that the gill posture described by La 
Rosa & Ramirez is a characteristic behavior of Mecistogaster independent of algal growth 
on gill surfaces. As gas exchange  (in a liquid/gas complex)  occurs  only in the fine 
superficial contact layer, the larvae may try to position their gills as close to the water's 
surface to take advantage of the microhabitat with the highest concentration of oxygen (Fig. 
E6). 

 

 
 

Fig. E6 - Larva with gills opened in the water surface. 
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The first molt (penultimate instar) occurred on December 28, 2001 and the last 
(ultimate instar) on January 11, 2002. I removed the remaining gills on January 13, 2002 (the 
left lateral gill was lost inside the exuvia during the second molt) and it continued to exhibit 
similar behavior. 

The larva ate an average of 5 mosquito larvae per day, totaling approximately 200 
to 230 prey larvae. Several times I observed (and videotaped) the larva cleaning its gills and 
abdomen by curving the abdomen cleaning the abdomen with its legs (Fig. E7B). It 
positioned the gills in an almost vertical plane and with fast movements “swept" the gills 
with the legs (Fig. E7C). After finishing cleaning the gills, it rubbed its legs together to clean 
them (Fig. E7D). Even with gills removed, the larva performed the same movements to clean 
the side of the abdomen. The larva took refuge in the bottom of the bamboo whenever it was 
disturbed by light or when the bamboo stump was touched. 

On January 29, 2002 the wing-sheaths became glossy white. On January 30, the eyes 
began to turn whitish, indicating proximity of emergence. An emergence attempt began on 
February 3, but it died during transformation. 

 

 
 

Fig. E7 - Mecistogaster asticta larva - cleaning abdomen, gills and legs. 
 

I tested the starvation time with two larvae (male and female) to see how long they 
could go without food, they survived for 67 and 66 days, respectively. 

Six larvae were killed to preserve earliest instars (Fig. E3). 
All larvae collected later were kept in PVC pipes to facilitate cleaning and 

maintenance. 
Similar behavior was observed for remaining larvae and nearly all larvae failed to 

emerge because they had problems with the emergence substrate. I tried plastic, bamboo, 
pipe cleaners, sand paper, etc as attachment substrates for larvae but no larva successfully 
transformed to adult (one female larva emerged almost completely except for the wings tips). 
One last instar larva (male) ready to emerge was dissected to remove the genital ligula which 
was visible through the cuticle in the sternum of segment 2 to compare with an adult M. 
asticta; both adult and larvae are conespecific. 
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Fig. E8 - Ecological inter-relations in the “bamboo ecosystem” - on left herbivorous and on right carnivores.  
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As described by Louton et al. (1996), a community of phytophagous and predacious 
animals is associated with the larval habitat of M. asticta. These include : Curculionidae (Fig. 
E8C) which, most probably, “start” the holes in the bamboo internodes; Heteroptera 
(Pentatomidae - Fig. E8B); Tingidae (Fig. E8F); Coleoptera larvae (Fig. E8E); Diplopoda 
(Cambalida - Fig. E8A [head and segments 1-7]); Aranea (Fig. E8G); ants (Fig. E8K); 
pseudoscorpion (Fig. E8L); Diptera larvae (Fig. E8D); Hyla elegans (Fig. E8H); 
Hydrophilidae larvae (Fig. E8I) which probably shares, with earliest instars of M. asticta 
larvae, the position of “top predator” in this aquatic food web. 
 The presence of the Curculionidae larvae, ants and other coleopteran larvae attracts 
three species of birds : two species of woodpeckers (Veniliornis spilogaster and Picumnus 
cirratus) which certainly increase the diameter of the holes while searching for food, and the 
Black-billed scythebill (Campylorhamphus falcularius), I believe that some Mecistogaster 
larvae are eaten by the later. 

CONCLUSIONS. 1) Full grown larvae of M. asticta are the top predators in this 
aquatic bamboo food web. 2) Oviposition of M. asticta into available bamboo internodes 
provides larvae with a steady supply of food (primarily Diptera larvae) and offers protection 
from predators. 3) Due to their cannibalistic activities, I consistently observed only one large 
larva in any one internode, similar to the report by Finke (1994) for Megaloprepus caerulatus, 
Mecistogaster linearis and M. ornata. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


