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ABSTRACT
Little is known about the oviposition habits and egg structure of Neotropical members of the Simuliidae family. The oviposition 
behavior of Simulium dinellii (Joan) was observed near at Otún Quimbaya, Colombia. Small groups of females hovered about 2 cm 
above the water surface to oviposit. Some of these females had been capture and the eggs were obtained. These eggs were counted, 
measured and processed by scanning electron microscopy.  Subtriangular eggs had a latticework of polygons on the endochorionic 
surface. Chorionic differences between the eggs of S. dinellii and the few previously studied species suggest potential taxonomic value 
of egg microstructure.
Keywords: black flies, insect eggs, Otún Quimbaya, Simuliidae.

RESUMEN
El conocimiento sobre los hábitos de oviposición y estructura de los huevos  de la familia Simuliidae  es muy escaso. En este estudio 
se observó el comportamiento de oviposición  de Simulium dinellii (Joan) en quebradas cercanas al Santuario de fauna y flora Otún 
Quimbaya, Colombia. El cual consistió en la formación de pequeños grupos de hembras que sobrevolaban a 2 cm de la superficie del 
agua para ovipositar, algunas de estas hembras fueron colectadas, obteniendo así los huevos, los cuales fueron contados, medidos 
y procesados por Microscopia Electrónica de Barrido con el fin de caracterizar la estructura endocoriónica.  Los huevos presentaron 
una forma subtriangular, con una entramado poligonal sobre la superficie. Las características morfológicas observadas en los huevos 
de S. dinellii fueron diferentes a las previamente reportadas en otras especies  de la familia Simuliidae, sugiriendo un posible valor 
taxonómico de la microestructura del huevo.
Palabras clave: jejenes, huevos de insectos, Otún Quimbaya, simúlidos.

The females of most species in the family Simuliidae are hematophagous, acquiring nutrients for egg maturation from 
vertebrate blood (Crosskey, 1990). Females use visual and chemical cues to select oviposition sites (Golini and Davies, 
1988). Oviposition strategies include release of eggs while flying above water and placing eggs in groups while crawling on 
wetted substrates (Crosskey, 1990). A single female may use both strategies (McCreadie and Colbo, 1991). An alternative 
classification of oviposition recognizes three categories (Petry  et al., 2006) (1) dispersion of small numbers of eggs with little 
or no gelatinous matrix (Pegoraro, 1993), (2) deposition of eggs in layers within a gelatinous matrix, and (3) oviposition in 
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several layers without clear boundaries, but with thousands 
of eggs in a gelatinous matrix originating from multiple 
females. Pheromones might be involved in mass oviposition 
(McCall et al., 1997).

Eggs are covered by an external filamentous or lamellar 
matrix (exochorion) that promotes adhesion to the 
substrate, protects the eggs, and provides food for newly 
hatched larvae (Goldie, 1982; Crosskey, 1990). Beneath the 
matrix is a waxy layer that prevents desiccation, followed by 
a tough envelope, the endochorion (Goldie, 1982). 

Although 64 species of simuliids have been documented 
in Colombia (Mantilla et al., 2013; Adler and Crosskey, 
2014), little is known about their oviposition habits. We 
describe the oviposition behavior and structure of the eggs 
of S. dinellii.

Samples were collected  from 21 to 29 of December of 
2011, from one stream near the road between the Otún 
Quimbaya wildlife refuge (4°43’N 75°33’W, 1885 m a.s.l.) 
and the El Cedral aquaculture station (4°42’N 75°31’W, 
2119 m a.s.l.) in Risaralda State, Colombia. The region is 
part of the high sub-Andean forest belt (Cuatrecasas, 1958) 
or low humid montane rainforest (Holdridge, 1982); it is 
cold and humid with a mean annual temperature of 16.8°C 
and rainfall of 2638.5 mm. The streams were 30–40 cm wide 
and 10–100 cm deep with temperatures of 11.1–16.8°C 
(15.1±2.21) and pH of 7.06–8.34 (7.55±0.51). 

Female simuliids flying over the streams were captured 
with a mouth aspirator and individually transferred to 15-
mL plastic Falcon tubes moistened with water from the 
same stream. Oviposition was induced by shaking the tubes. 
Eggs were stored on damp towels in ambient conditions 
for 1–2 days to promote maturation. Females and eggs 
then were fixed in 80% ethanol along with pupae from the 
same streams. Female flies were dissected and identified 
using the keys of Coscarón and Coscarón-Arias (2007). 
Ten eggs were dehydrated in an ethanol series followed by 
hexamethyldisilazane (Brown, 1993), mounted on a metal 
stub with double-sided adhesive tape, coated with gold, 
and imaged with an Hitachi scanning electron microscope 
Model TM-3000 at 15kV in a vacuum.

All ovipositing females were S. dinelliii, despite pupae of S. 
dinellii, S. ignescens Roubaud, and S. roquemayu was observed 
in the same stream. Oviposition behavior at one site, a 
30-cm waterfall with no direct sunlight, began with slow 
circular flight of four–seven females above the waterfall. All 
females approached the water to drop their eggs while in 
flight. Similar oviposition behavior occurs in the related S. 
ochraceum complex (Rodríguez-Pérez, 2003). 

The process took several seconds, with multiple iterations, 
and was observed for 3 days from 11:00 to 15:00; females 
did not oviposit before or after this window. The timing 
of oviposition typically is guided by light intensity, at least 
in some Nearctic species, occurring predominantly in the 
evening or morning (Corbet, 1967; Imhoff and Smith, 

Fig 1. Stereomicroscope images. a. Gravid female; b. Dried eggs 
and c. Eggs in alcohol. 
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1979). According to Rodríguez-Pérez et al.,(2003), some 
species of Neotropical black flies, such as members of the 
S. ochraceum complexand S. dinellii, deposit eggs in midday.

Females (n =13) (figure 1a) collected in flight immediately 
oviposited on the wet sides of the plastic tubes in which they 
were placed. Each female deposited 1 or 2 eggs per minute, 
pausing for about 2 minutes each time before repeating the 
process. The eggs were covered in a gelatinous matrix. The 
number of eggs produced in the tubes per female was 127–
140, with an average of 129 (n = 12). The number of eggs 
produced by simuliids varies from 20 to more than 1100, 
depending on the species, larval nutrition, water temperature 
during larval development, size of the female, and quantity 
and quality of blood consumed (Crosskey, 1990; Adler et 
al., 2004). The total number of eggs produced by females 

of S. dinellii is still unknown. Although the number of eggs 
deposited in the plastic tubes is within the range of that 
recorded by Takaoka (1981) for the S. ochraceum complex 
captured while ovipositing, we assume that the females 
might have deposited some eggs before they were captured, 
so that we do not have the information on the total number 
of eggs produced.

Freshly laid eggs were creamy yellow, darkening as they 
matured (figure 1b; 1c). The eggs (n = 13) were subtriangular, 
more so than for S. cormonsi  (Moncada et al., 2013), and were 
181–193 µm (188±7.5) long and 98–131 µm (108±13.9) 
wide. The chorionic surface was marked by a latticework of 
polygonal cellular imprints with salient borders and a slight 
indentation in the middle of each imprint. The shape and 
size of the imprints varied, with those nearest the poles larger 
and better defined, and those in the middle third of the egg 
becoming imperceptible so that the surface appeared nearly 
smooth (Fig. 2a; 2b). 

The microstructure of the endochorion of S. dinellii 
contrasts with that of Simulium vittatum (Goldie, 1982), which 
has smoother eggs with imperceptible microsculpture and 
a well-developed micropyle. Thus, surface patterns of the 
endochorion might be characteristic at certain taxonomic 
levels. The absence of a micropyle is not unique to S. dinellii. 
The European S. posticatum Meigen also lacks a micropyle, the 
sperm presumably entering the egg enzymatically (Crosskey, 
1990). Egg structure is a diagnostic feature among species 
of other dipteran families, such as the Culicidae (Estrada 
et al., 2003), but its potential for distinguishing species of 
simuliids is unexplored.
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