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CASE  REPORT

Sticky Puparium: A Special Characteristic of Muscid Fly 
Synthesiomyia nudiseta (Wulp) (Diptera: Muscidae) Immature 

Stage

Syamsa Rizal Abdullah1),  Baharudin Omar2),  Santhana Raj Louis3),   
Faridah Mohd Nor4),  Hidayatulfathi Othman2),  Shahrom Abd Wahid4)

ABSTRACT
Introduction: Synthesiomyia nudiseta (Wulp) (Diptera: Muscidae) is a forensically important fly in many countries, and is 

normally associated with corpses found indoors. 
Objective: In this paper, the presence of an adhesive substance produced during prepupal development was reported and 

described. 
Methods: Numerous prepupae and puparia of this species were found adhered side-by-side on a mattress, where a decom-

posed body was discovered inside an apartment in Kuala Lumpur, Malaysia. 
Results: The immature stage, in particular the pupa, displays a special characteristic which may assist early species identifi-

cation for forensic investigation. The surface ultrastructure of the adhesive layer analysed by scanning electron microscopy 
showed a sponge-like appearance. 

Conclusion: We suggest this adhesive substance may be secreted by this species as a protective mechanism to prevent it from 
being predated by other insectivorous predators. Based on the specimens analysed, the post-mortem interval for this case was 
estimated to be between 9 to 13 days.
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INTRODUCTION

Forensic investigators have documented the presence of fly puparia 
during autopsies and/or at death scenes1). Here, we reported the unique 
characteristic of Synthesiomya nudiseta (Wulp) (Diptera: Muscidae) 
puparia. We also displayed the micrograph of a puparium's surface, 
highlighting the ultrastructure of the adhesive substance using scanning 
electron microscopy (SEM).

CASE  STUDY

The body of a 64-year-old male was discovered on 9 March 2012, 
in his apartment in Kuala Lumpur, Malaysia. The presence of numerous 
larvae underneath the pillow was observed. Further examination 
revealed the presence of puparia and prepupae adhered side-by-side on 
mattress and surrounded with some translucent sticky substance (Fig.1). 

MATERIALS  AND  METHODS

Insect evidences were collected from the death scene2). The larvae 
specimens were transferred into container with beef liver as food source 
and sawdust to provide dry environment for pupation (Container A). 
Some prepupae and pupae were reared in separate plastic containers 
(Container B and C, respectively) and kept in a room with a temperature 
of 27.2 ± 0.4℃, RH 65.6 ± 3.1%, photoperiod (L:D)(h) 12:12. The 
development was monitored daily and the adult flies that subsequently 
emerged were later pinned for identification4).

RESULTS

The analysis revealed that the corpse was colonized by 
Synthesiomyia nudiseta. As for Container A, we observed that the saw-
dusts were glued to the puparia by some sort of translucent adhesive 
substance (Fig.2). For Container B, the reared prepupae also developed 
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into the pupal stage with a white substance covering their surface and 
attaching them together to the bottom of the container (Fig.3). We found 
that S. nudiseta managed to emerge from all containers, in which the 
earliest adult emergence was on 20 March 2012.

To examine the ultrastructure of the adhesive substance, puparia 
from Container B were examined using SEM. The micrograph of the 
adhesive layer depicts the branching structures giving a sponge-like 
appearance (Fig.4). 

DISCUSSION

Synthesiomyia nudiseta is a fly of forensic importance and are com-
monly found on corpses in indoor death scenes3,5,6). Even though its lar-
val stages have been the major focus of study as they are regularly 
found on corpses, the pupal stage of this species has also been collected 
from the death scene as is in the current study.

The puparia of this species show an unusual characteristic when 
compared to other fly species. Even though the side-by-side arrange-
ment of the puparia was almost comparable to that of Chrysomya 
nigripes1), the presence of a clearly visible adhesive substance surround-
ing the puparia was unique and remarkable5,6). In this study, even though 
both Container B and C contained reared S. nudiseta pupae, the adhe-
sive substance was visible enclosing the puparia in the former (collected 
at early stage of prepupa) but not on the latter (already in the pupal 
stage during collection). This suggests that the substance was not pro-
duced during the pupal stage, but was secreted at some point during the 
transitional period from late L3 larvae to pupal stage. Fig.1 strengthens 
this observation by showing that the substance was produced even 
before the pupariation process was completed. Further works on insect 
development, particularly for this species, may help us to clarify the 
physiological aspects of this event.

Synthesiomyia nudiseta has the net reproduction rate of 108.6 and 
pre-adult survival rate of 34.5%7). These figures are quite low compared 
to Ch. megacephala, which has the net reproduction rate of 223.7 and 
pre-adult survival rate of 38%8). Therefore, it is important for S. nudiseta 

to maximize the numbers of eggs capable of reaching adult stage to 
ensure its survival. The aggregation of S. nudiseta puparia with sawdust 
was also observed in our previous cases. This condition makes this spe-
cies hidden, thus may protect them against insectivorous predators. This 
could be the strategies adapted by S. nudiseta to survive. 

At 28 ± 1℃, RH 90%, the total time from eggs till adult emergence 
was 17.8 ± 2.1 days9). For this case, egg deposition could have occurred 
between 29 February and 4 March 2012. An additional four days of 
pre-colonization period10) were added into calculation as this species is 
attracted to putrid meat3). Therefore, the estimated PMI was 9 to 13 
days, indicating that the death could have occurred between 25 and 29 
February 2012. This was consistent with the conclusions by forensic 
pathologist, who reported that the PMI was more than 10 days.

CONCLUSION

This study describes special characteristic of S. nudiseta puparia 
that may be useful for early identification in forensic investigations. 
Because of S. nudiseta forensic importance, research on its behaviour 
deserves more attention than it has received so far.
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Figure 1. 
 A: Prepupae and pupae aggregated side by side and surrounded by 

their sticky substance on mattress at the death scene.
 B: Pupae surrounded themselves with sawdust in the reared container.
 C: Close-up photo of pupae with their whitish substance.
 D: SEM micrograph of the adhesive substance shows sponge-like 

structure.


