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Abstract 

 Gauging the extent of host specificity in the fly ectoparasites (Diptera: Streblidae) of bats 

(Mammalia: Chiroptera) in Dominica, W.I. was attempted based upon the host’s sex, age, 

weight, species, and location the parasite was found on the host’s body. After collection and 

identification of Streblidae specimens, it was revealed that the ectoparasites have a high host 

specificity regarding the species of bat it inhabits and appear to have little to no preference in 

inhabiting a host of a specific weight, sex, age, but seem to prefer to inhabit the wings and tail 

region of a bat. 

 

Introduction 

Host specificity is a natural phenomenon in which a parasite is dependent on a host of 

one single species for survival (Dick et al., 2007). The degree of host specificity varies between 

different parasite species and is dependent on various biological factors related to the host 

(Patterson et al., 2008). Further study of a parasite’s host specificity may reveal life features of 

the host and parasite, possible evolutionary relationships, and parasite preferences in host 

habitation. Previous studies indicate that fly ectoparasites (Diptera: Streblidae) of bats 

(Mammalia: Chiroptera) are highly host specific (Hunter et al., 2001), but the extent of 

specificity regarding biological factors of the host in the Streblidae from the island of Dominica 

in the West Indies has been little studied. The purpose of this study was to gauge the extent of 

host specificity in the Streblidae of Dominica based upon the bat host’s species, weight, age, sex, 

and location on the bat’s body where the parasite was found. 
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Materials and Methods 

Collection Methods 

Bats were captured in Dominica from 31 May 2012 to 04 June of 2012 by use of 

polyester mist nets from Avinet Inc. Mist nets were held up using bamboo posts that were cut to 

be around 8 feet long and fastened into the ground using rope, rocks, and stakes. The mist nets 

were placed around dusk at three different locations where bats frequently visit and are spotted: 

Tou Santi in Morne Trois Pitons National Park, and the Bee House and Checkhall River on 

Springfield Station property, Archbold Tropical Research and Education Center (15°34644’N, 

61°36892’ W). A total of seven mist nets were set up during the seven inconsecutive nights of 

collecting—four nets at the Bee House, one net at Tou Santi, one in the Checkhall River and one 

on the Checkhall River trail. The net at Tou Santi was set up for only one night with no other 

nets collecting that night. The Bee House nets were set up for six nights and during three of those 

nights, nets were set up in and around the Bathing Stream. Nets were frequently checked for bats 

after the initial set up and each bat captured was carefully and quickly untangled to reduce stress. 

The bat was then placed into a sock which was clipped closed with a clothes pin. Each bat was 

then weighed inside the sock. Next, the weight of the sock was subtracted from the total weight 

to get true weight of the bat. Each bat was then processed for streblids between two people: one 

was in charge of restraining and rotating the bat while the other used the soft forceps to collect 

the Streblidae located on the bat. Each individual streblid was placed into its own Eppendorf 

alcohol vial and given their own identification number that corresponded to collection data. The 

following data was noted for each bat fly: the location in Dominica where the bat host was 

captured, the species of the bat host, the bat host’s weight and gender, and the part of the bat’s 

body where the bat fly was found. 
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Each bat was then given a number and individualized markings on their hind claws using 

UV pens of the colors blue, red, and yellow for possible future identification purposes, in case 

the bat was caught and used again later in this research. Identification of Streblidae specimens 

collected was completed using Warriner, Dinh, and Woolley’s “Key to genera and species of 

Streblidae (bat flies) known from Dominica.” Identification of bats was done in the field based 

on previous knowledge. 

Photographic Methods 

The photography of collected Streblidae specimens was accomplished using a Nikon 

D300 camera and various Nikon and Nikkor lenses and extension tubes. The lens set up used 

from the camera body out was Nikon’s 36mm, 20mm, 12mm, 14mm, 27.5mm, 25.2mm 

extension tubes, then Carl Zeiss’ Makro-Planar 2/100 ZF lens. Flashes used include the 

Speedlight SB-700, Speedlight SB-900, and three Speedlight SB-R200s. The two Speedlight 

SBR200s were placed on the right and left side, and the other positioned above the specimen. 

The Speedlight SB-900 was positioned to the left of the set up with a soft flash box and the 

Speedlight SB-700 was positioned to the right with the umbrella. Other accessories include the 

LP-Micro-Pro LED focusing light, focusing rail, tripod, and soft-light covers. An Apple 

MacBook Pro was connected to the Nikon D300 with Nikon Camera Capture Pro 2 for instant 

viewing of the images being shot. All the equipment used was the property of Dr. James 

Woolley, Department of Entomology, Texas A&M University and Texas A&M University. 

Specimens were placed in small watch glasses filled with 95% alcohol, positioned, and 

then photographed. Adobe Lightroom was then used to organize and edit the photos. Clarity and 

fill light were adjusted for majority of photos using Adobe Lightroom. Images were initially 

saved as .NEF RAW image files and then were formatted into JPEGs. 
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Results 

The species of bats caught within the duration of this study include Artibeus jamaicensis, 

Tadarida brasiliensis, Molossus molossus, Monophyllus plethodon, and Sturnira lilium. Both 

Monophyllus plethodon and Sturnira lilium were found to contain Streblidae, as discussed below. 

On 31 May 2012, one post-lactating female adult Sturnira lilium bat weighing 21 grams 

was caught by the Bee House on the Springfield Estate property. Upon inspection, she had seven 

Streblids on her. Six of the seven were picked from the wing and the seventh was picked from 

the neck. The Streblids were observed crawling anywhere they could to avoid capture. These 

Streblids were later identified as Aspidoptera spp (figures 1 and 2). 

 On 4 June 2012, 19 adult Monophyllus plethodon bats were caught at Tou Santi. Of these, 

16 had Streblids on them. Of the 16, seven were males and nine were females. Two out of the 

nine females were post-lactating. The bats ranged in weight from 12 to 17 grams. The average 

was 14.44 grams. 39 Streblids were collected in all from these 16 bats with distribution ranging 

from 1 fly per bat to 4 flies per bat. The Streblids on these bats had a variety of different locality 

spots. Approximately 38% were found on the posterior tail fur, 18% on the wing, 13% on the 

anterior inferior fur, 10% on the back towards the tail, 8% on the stomach, 5% on the ear, 3% on 

the back, 3% on either foot, and 3% crawled on the glove and was not collect off the body of the 

bat (chart 1). The Streblids appeared as though they were fleeing to other parts of the bat body 

when in distress. All of these Streblids were later identified as Trichobius intermedius (figures 3 

and 4). 

All (100%) Aspidoptera spp. of Streblidae were found on Sturnira lilium bats and all 

(100%) Trichobius intermedius species of Streblidae were found on Monophyllus plethodon 
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species of bat. The bat species that were caught without Streblidae were Artibeus jamaicensis, 

Tadarida brasiliensis and Molossus molossus. 

 
Chart 1. Parts of the host’s body Streblidae were found on bat hosts at Tou Santi, 4 June 2012. 
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Fig.1 (top left): Ventral view of Aspidoptera sp. Fig. 2 (top right): Dorsal view of Aspidoptera sp.  

Fig. 3 (bottom left): Ventral view of Trichobius intermedius. Fig. 4 (bottom right): Dorsal view of Trichobius 

intermedius. 

 

Discussion 

The results of this study confirm previous findings (Hunter et al., 2001) on streblids that 

these ectoparasites are indeed host species specific and that they seem to favor inhabiting a 

specific part of a host’s body—the wings in Aspidoptera spp. and the tail region in Trichobius 

intermedius. Although a smaller sample size of Chiroptera was collected in comparison to the 

study of Streblidae in Dominica by Hunter, et. al. in 2001, the species of bats collected during 

this study yielded the expected species of Streblidae. In both this study and in 2001, Aspidoptera 

sp. were harvested from Sturnira lilium and Trichobius intermedius specimens were harvested 

from Monophyllus plethodon bats. It was expected that Megistopoda proxima complex 
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specimens were not collected from Sturnira lilium bats because the parasites tend to be less 

abundant and only one Sturnira lilium bat was caught with streblids during this study. This 

experiment utilized more mist nets than in 2001 (Hunter, et. al., 2001), but fewer bats were 

captured in fewer locations than in 2001. The occurrence of an almost non-existent dry season 

may partially account for the lower number of bats captured. 

According to the key created by Warriner and Dr. James Woolley of Texas A&M 

University in 2001, revised in June 2012, both Aspidoptera spp. known to be in Dominica have 

three rows of setae located dorsally on the mesepisternum, reduced wings, lack a ctenidium, and 

lack legs that are greatly elongated. The differences between the species within Aspidoptera 

include a difference in length between the three rows of setae, and the arrangement of setae 

dorsally on the supra-anal plate of female specimens. The species A. delatorrei is currently 

differentiated from A. phyllostomatis by all three rows of setae being of equal length, and if 

female, the four to six elongate setae are arranged into two rows on the supra-anal plate. The 

species A. phyllostomatis is currently defined as having mesepisternal setae of differing length, 

particularly shorter hairs ventrally and longer dorsally, and female specimens with small setae on 

the supra-anal plate arranged into pairs laterally only (Wenzel, 1966). However, when analyzing 

collected specimens, it was found that these features used to key Aspidoptera to species were 

difficult to see with the equipment available. Therefore, Aspidoptera specimens are pending 

further confirmation in College Station at Texas A&M University. Some previous studies 

(Hunter et al., 2001 and Genoways et. al., 2001) found only A. phyllostomatis on the Chiroptera 

species Sturnira lilium, but both species of Aspidoptera were collected in a Texas A&M 

University study abroad project in 1998. 
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In addition, only one bat was marked with UV ink. Since the majority bats captured and 

Streblidae collected for this study was completed on the last day of field work, UV markings 

became unnecessary. Lastly, while collecting Streblids, the parasites appeared as though they 

were crawling anywhere they could to escape capture, indicating that they may not be locality 

specific on the bat. 
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