
Introduction

Philornis downsi is a species of fly that is invasive to 

the Galapagos Islands. Philornis downsi lay eggs in 

birds’ nests that hatch into parasitic larvae that feed 

on the blood and flesh of the chicks (Bulgarella et al. 

2015) The feeding of the larvae causes deformities of 

the nasal cavities of the chicks which can result in 

lower mating success in male species due to the 

change in size of the nostrils, therefore altering the 

birds mating call. The feeding of the larvae also 

causes a high mortality rate in nestlings, which raises 

concern of population decline in affected species 

(Bulgarella et al. 2015). Philornis downsi persists 

year round in the Galapagos, even during the eight 

month dry season when the birds that are known as 

Philornis downsi hosts are not nesting. Little is 

known about the reproductive biology of Philornis

and  learning how they survive eight months of the 

“dry” season, when known hosts are not breeding, 

may help determine a control method. If they use 

other hosts, we will find wild flies younger than eight 

months old at the beginning of the “rainy” season. 

The pigment pterin is  found in the eyes of Philornis

and accumulates with age. Using the pigment we 

were able to determine the amount of pterin present 

at certain ages in the flies and establish an average 

rate of accumulation. 
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Figure 2. Fluorescence from heads of lab reared (open 

circles) and field reared (filled) male (cyan) and female 

(magenta) Philornis downsi in relation to fly age. 

Curves are lowess smooth (black), Michaelis-Menten 

kinetics (blue), or empirical asymptotic regression with 

intercept greater than zero (orange). The latter two 

functions fit the data equally well, but the asymptotic 

regression makes more sense, because newly emerged 

flies (age = 0) have measurable amounts of pterin in 

their heads.

Methods
�Fly pupa were collected from nests, 

brought to lab, and put in individual 

containers.

�Once flies emerged, half were raised in the 

lab and half were raised in an outdoor 

enclosure. 

�At known ages flies were sacrificed by 

placing them in the freezer for a minute, 

then decapitating them under a microscope 

using a scalpel. 

�Heads were stored in labeled microfuge 

tubes covered with aluminum foil, with 2-3 

pieces of the desiccant drierite inside. 

�The heads were then shipped to 

Minneapolis, MN, for head width 

measurements and pterin quantification. 
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Figure 1. (A) Adult male Philornis downsi (B) 

Philornis larvae of various ages found in a Galapagos 

Flycatcher nest on San Salvador Island (C) Pterin 

quantification being conducted in Minneapolis, MN

Discussion

Pterin quantification allows us to conclude that flies 

raised in lab and flies raised outdoors accumulate 

pterin at the same rate with age, verifying that pterin 

accumulation is not altered due to exposure to 

different light. Determining the amount of pterin 

present at certain ages in flies has allowed us to 

establish an average rate of pterin accumulation. 

Establishing this rate is very useful for future research 

in determining whether flies survive the eight month 

dry season as adults. The process of collecting wild 

Philornis downsi during the dry season for this 

research has already been started on Santa Cruz 

Island in the Galapagos Islands. Flies are captured by 

using plastic traps that have an inverted funnel 

bottom and clear top. These traps are filled with a 

fresh papaya based mixture that baits the flies into 

entering the trap. Traps are then checked every couple 

of hours to help prevent captured Philornis downsi 

from drowning. 

Other future research to be conducted includes the 

comparison of fly age structures among different 

habitats as well as among different islands. 
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