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Diurnal patterns of postfeeding larval dispersal in carrion blowflies
(Diptera: Calliphoridae)
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Abstract. A study of the diurnal rhythms in the postfeeding dispersal of the larvae of two coexisting carrion blowfly species, Calli
phora vomitoria and Lucilia caesar, from corpses was conducted in the field. Larvae of both species dispersed exclusively at night. 
The emigration of white coloured larvae is risky. By dispersing at night the larvae minimise interactions with diurnal and crepuscular 
predators.

INTRODUCTION

Blowflies (Calliphoridae) are the most significant group of 
arthropods in carrion decomposition and form a diverse and spe
cialised community (Hanski, 1987). They are among the first 
insects to arrive at a corpse and their larvae (named maggots) 
make up the dominant part of the biomass.

Holdaway (1930), Fuller (1934) and Cragg (1955) found an 
array of different necrophagous fly species coexploiting mam
malian carrion. These observations suggest an apparent contra
diction to Gause’ theory (Gause, 1964) that two species with 
identical niche requirements cannot coexist indefinitely. The 
various necrophagous species of flies did not treat the carcass as 
a homogeneous resource, but coexist because they were appar
ently able to specialise on different aspects of the food resource 
(Denno & Cothran, 1975). Ives (1991) studied the influence of 
aggregation on the coexistence of carrion fly species and found 
that the intraspecific aggregations increased intraspecific com
petition and reduced interspecific competition. The competition 
between maggots of Calliphora vicina Robineau-Désvoidy, 
1830 and Lucilia sericata (Meigen, 1826) in carrion was studied 
in detail by Smith & Wall (1997).

Before pupation, the majority of blowfly maggots disperse 
from the corpse into the surroundings (Putman, 1983; Bassanezi 
et al., 1997). The maggots move on the soil surface over a dis
tance of a few metres from the corpse and pupate in the soil; 
some maggots may disperse distances of 6-10 m (Green, 1951; 
Tessmer & Meek, 1996). The timing of the larval wandering is 
controlled by a gated circadian rhythm (Richards et al., 1986); 
the response seems to be to light intensity rather than the 
changes in temperature and humidity characteristic of night
time (Smith et al., 1981).

The diurnal patterns in the emigration of maggots from rat 
corpses was investigated in two coexisting blowfly species, Cal
liphora vomitoria (L., 1758) and Lucilia caesar (L., 1758).

MATERIALS AND METHODS

The experiments were conducted in Suché Lazce, Czech 
Republic (49°54"N; 18°00"E). Grey laboratory rats (Rattus nor- 
vegicus Berk), typical of a small mammal, were used as bait. 
The fresh rat carcasses (weight 70-80 g) were put in traps, 
placed in a meadow and monitored during all the stages of 
decomposition in the autumn of 1997 (1st October -  10th 
November). The traps were equipped with an automatic sorting

mechanism with a two hour catch period. Each trap consists of 
three basic parts: (1) an external metal case (20 cm diameter) 
buried in the ground with the lip flush with the soil surface; (2) 
an internal part with 12 collecting vessels (filled with water 
solution of ethylene glycol) supported on a clock mechanism; 
(3) a basin with the bait. The larvae were removed from the col
lecting vessels and stored in alcohol. Some of the live maggots 
were separated and put into breeding vessels with soil to obtain 
adults. These adults were used to determine the species.

RESULTS AND DISCUSSION

During a decomposition a corpse passes through a number of 
distinct phases of decay, which may be distinguished in terms of 
a series of characteristic changes in its outward appearance (Put
man, 1983). The emigration of blowfly maggots from a corpse 
characteristically occurs at the end of the most rapid stage of 
decomposition, named active decay (Reed, 1958) or butyric fer
mentation (Bornemissza,1957). Due to competition for food and 
the influence of predators, blowfly maggots develop very fast 
and synchronously. Most of the maggots leave a corpse within a 
short period of several hours; the few remaining maggots repre
sent the late-comers, and individuals parasitized by Hymenop- 
tera (Peschke et al., 1987). In this study 94.6% of blowfly mag
gots emerged from the rat carcasses totally, the rest were found 
in the soil under the corpse. The process of carcass decomposi
tion is illustrated by the daily loss in biomass in Fig. 1. Emigra
tion of Lucilia caesar maggots from carcasses started on the 7th 
day after the exposure of the rats and lasted for 3 days (Fig. 1); 
the majority of maggots emigrated on the 8th day (79.2 %). 
Emigration of Calliphora vomitoria started on the 9th day, 
lasted for 4 days (Fig. 1) and the majority emigrated on the 10th 
day (72.9 %).

The diurnal incidence of emigration in Calliphora vomitoria 
and Lucilia caesar is illustrated in Fig. 2. Maggots of both spe
cies emigrated exclusively at night. Most maggots were caught 
between 00-02 h in Lucilia caesar and between 04-06 h in Cal
liphora vomitoria. The occurrence of emigration by maggots 
during the day has been recorded by Schoenly (1983) in Texas, 
USA. He recorded small numbers emerging from the carcasses 
at night between 01-07 h, the emergence continued into late 
morning. The species of maggot was not determined, but the 
dominant species caught as imagoes in this study was the calli- 
phorid Cochliomyia macellaria (F.). That maggots disperse
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Fig. 1. Rate of carcass decomposition expressed as percentage 
of initial carcass weight against time (days) for which the car
cass had been exposed. Columns show time and number of mag
gots of Lucilia caesar and Calliphora vomitoria that dispersed 
from the carcass.

from carrion late at night has been recorded for the sheep 
blowfly Lucilia cuprina (Wiedemann) by Smith et al. (1881) 
and the flesh-fly Sarcophaga argyrostoma (Robineau-Desvoidy) 
by Richard et al. (1986).

The emigration of white coloured maggots involves consider
able risk. Once they leave the carrion, the maggots are exposed 
to predation by small insectivorous birds and mammals, and a 
variety of predatory insects (Putman, 1983; Roberts, 1984). 
Emigrating at night appears to be an adaptation to minimise pre
dation by diurnal or crepuscular active predators (insectivorous 
birds, mammals, lizards and amphibians). The majority of insect 
predators show a diurnal or crepuscular activity (Kočárek, 
1998), see Fig. 3.

During decomposition the body fluids from the corpse and the 
excrement (ammonium) from the maggots passes into the soil 
and destroys the underlying plants as well as the soil fauna 
(Bornemissza, 1957). The dispersal of maggots from carrion and 
away from the surrounding contaminated soil also reduces the 
risk of the larvae being adversely affected by toxic during pupas 
development.

A detailed knowledge of the emigration process is important 
for medicolegal forensic entomology (Catts & Goff, 1992).

' ' - — day phase daybreak morning afternoon nightfall night night
species ------- —-  II_________ (to midnight) (to daybreak)
Oiceoptoma thoracica 
Thanatophilus spp.
Nicrophorus vespillo 
Nicrophorus vespilloides 
Nicrophorus humator 
Nicrophorus fossor 
Nicrophorus investigator 
Hister striola 
Ontholestes spp.
Carabus spp._________

peak of blowfly
larval dispersal

Fig. 3. Diurnal activity of some Coleopteran predators of the 
larvae of carrion blowflies recorded in the same locality during 
the decomposition of the rat carcasses (Kočárek, 1998) relative 
to the diurnal dispersal activity of the blowfly maggots.
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Fig. 2. Histogram showing diurnal dispersal activity of larvae
of Lucilia caesar and Calliphora vomitoria from carrion.
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