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Reemergence of New World Screwworm in Endangered 
Florida Key Deer

Within the neotropical realm in the western hemisphere, 
there are four known endemic species of Cochliomyia, 
commonly referred to as the New World screwworm fly. Of 
particular interest is the species Cochliomyia hominivorax, or 
the primary screwworm fly1. In early literature regarding 
dispersal within the United States, C. hominivorax was also 
known as Cochliomyia americana2. For the scope of this paper 
we will focus on the larval stage of C. hominivorax and refer to 
it as such.

The primary screwworm is the obligate parasitic larvae, or 
maggot, of the primary screwworm fly. Unlike the larvae of 
closely related species within the Cochliomyia genus that 
feed on carrion, C. hominivorax feed on the living tissue of 
warm-blooded animals causing pocket-like lesions and wound 
myiasis3. In addition, infestation can occur within orifices 
lined with mucous membranes, i.e., nasopharyngeal, 
intestinal, and urogenital regions4. Literally, hominivorax 
means “man-eater”35. Named for its wood-screw-like 
appearance, C. hominivorax larvae are tapered on their 
anterior and posterior ends with pronounced rings of spines 
that encircle the body. As this is the typical body shape for all 
screwworm, it is easily confused with less detrimental 
Cochliomyia species5. Moreover, while feeding on its living 
host, if disturbed, larvae burrow or “screw” their way further 
into flesh. The distinguishing feature of the C. hominivorax 
larvae is the dark pigmented bands of the dorsal tracheal 
trunk on the posterior section after the second moult, during 
their second instar. However, prior to and post second instar, 
C. hominivorax larvae look the same as other Cochliomyia 
species5. Genetic analyses are now available for positive 
identification6.

Female C. hominivorax flies are reproductively viable just two 
to three days after pupation is complete. Mating with a single 
male, for only one insemination, sperm is stored within the 
female reproductive tract and used for multiple ovum 
fertilisations5. During her 30-day lifespan, a gravid female can 
lay upwards of 2500 eggs, expelling 250 to 400 eggs per 
oviposition at four- to six-day intervals5, 11. Fertile eggs are 
arranged around the edges of the exposed flesh of open 
wounds or the mucous membranes found in the nose, mouth, 
urogenital, and anal regions4. After 12-24 hours, depending 
on environmental conditions, larvae hatch and burrow their 
way into living tissue7. While undergoing three larval stages 
including three moults and their associated instars, larvae 
continue to feed on the tissue of the living host for five to 
seven days. At the appropriate time in their development, 
larvae leave their host by travelling to the open surface of the 
wound and drop to the ground to pupate within the soil5. C. 
hominivorax infestations can be quite devastating, as feeding 
larvae can cause irreversible damage to muscle, and 
connective and nervous tissue, leading to secondary bacterial 
infections and severely compromising the host immune 
system.

During myiasis the wound begins to release a characteristic 
odour that, although it is not unique to human olfaction, 
attracts additional gravid female flies8, 18. As such, it is not 
uncommon that a single wound contains the larvae of 
multiple flies. In fact, the only time C. hominivorax is usually 
observed in its adult form is during oviposition8. Unfortunately, 
the C. hominivorax fly share similar body characteristics, 
stereotypical orange head and bluish-green body, with other 
blow flies in the Calliphoridae family; the exception being 
that C. hominivorax is larger3. As such, to the untrained eye, 
they are commonly mistaken for the relatively harmless 
housefly.

Home Range and Migration Route
Once found throughout the neotropics, C. hominivorax has 
slowly been eradicated from the majority of the United States 
(US), Mexico, Central America, South America, and certain 
Caribbean islands3, 13. In 1958, before eradication in North 
America, the United States agricultural industry lost 20 
million dollars (USD) annually in the southeast and nearly 
100 million dollars (USD) in the southwest due to daily 
examination, treatment, and loss of infested animals9. The 
development of the Sterile Fly Technique was instrumental in 
the eradication and control of such a voracious pest. 
Entomologists working with the United States Department of 
Agriculture (USDA) developed a method to expose male flies 
in the pupal stage to gamma rays of Cobalt 60 for 11 minutes, 
resulting in sexually sterile males10. The idea was to flood an 
infested area with infertile males. As female flies mate with a 
single male, an overabundance of sterile males would 
outcompete fertile males for breeding rights. As a result, 
females would oviposit unfertilised eggs; thus disrupting the 
reproductive cycle11. By 1966, C. hominivorax were completely 
eradicated from the United States, albeit there were localised 
outbreaks that remained in the southwest along the US-
Mexico border9. As of 2016, outside of the US, C. hominivorax 
is still commonly found in South America and five island 
countries within the Caribbean13. In the United States, there 
has not been a major outbreak since 1982. In 2007 and 2010, 
screwworm larvae were found on domestic dogs travelling to 
the US from Trinidad and Tobago and from Venezuela. 
However, these were both isolated cases with no additional 
related infestations found in other individuals12.

Within their normal range, C. hominivorax infestations 
occur via migration of adult flies. Individuals normally travel 
200 km (120 miles) in search of a mate; however, migrations 
as far as 300 miles have been documented14, 37. Interstate 
travel or import/export of animals harbouring an early stage 
of infestation are familiar paths of contamination to healthy 
animals. In addition, adult flies stowed away in cargo are 
possible routes of infestation into non-infested areas15. It is 
important to note that infestations of unknown origin do 
occur, albeit they are uncommon, outside of the historical C. 
hominivorax range. In 1989, an infestation of epidemic 
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proportions occurred in domestic sheep in the North African 
country of Libya. Within just a few months, myiasis spread 
rapidly from one herd to another, infecting approximately 2.5 
million animals from the Saharan desert to as far north as the 
Mediterranean Sea16, 17. Although treatment was expensive, 
costing in excess of 100 million USD, C. hominivorax 
infestations were controlled by 199218. Unfortunately, it 
appears that since its introduction, C. hominivorax has 
become firmly established in the Old World16, 17.

History of Key Deer
Key deer, Odocoileus virginianus clavium, are a small 
subspecies of the North American white-tailed deer, 
Odocoileus virginianus. Dwarfed by their larger cousins, Key 
deer average a shoulder height of 66 cm (26 in), with mature 
adult males weighing 25-34 kg (55-75 lbs) and females 20-29 
kg (44-64 lbs)19. Documented by Spanish explorers as early as 
the 1500s, the historical range of the deer extended 
throughout the lower islands of the Florida Keys38, 39. Currently, 
in part due to loss of habitat, Key deer are mainly found on 
just two large islands, Big Pine Key and No-Name Key, and 
smaller neighbouring uninhabited islands. In the early 1900s, 
uncontrolled hunting and habitat loss decimated the deer 
population to only 25 individuals. Thanks to staunch 
conservation efforts by local, state, and federally funded 
organisations, as well as protection from a federal endangered 
species listing, the population rebounded and is currently 

estimated at 800 to 1000 deer19. Since the deer live in an 
isolated habitat, it has been feared that a prolific disease 
could easily result in high morbidity and mortality.

Key Deer Infestation
In late July 2016, sightings of injured Key deer were being 
reported to personnel of the National Key Deer Refuge. Within 
a few weeks, by mid-August 2016, it was confirmed that C. 
hominivorax was the cause of the sickness20. This is the first 
time screwworm has ever been documented in Key deer. 
Affected individuals were described as disorientated with 
large festering wounds and myiasis found mainly on the head 
and neck21. The C. hominivorax emergence has coincided with 
male Key deer entering into their state of rut; a physiological 
manifestation that precedes yearly mating22. In response to 
seasonal cues from decreasing daylight, males become 
sexually active. An increase in endogenous androgens elicits 
a change in behaviour causing males to spare over 
reproductive privileges to fertile females23, 24. Superficial 
injuries to the head and face from pointed antlers are a 
common site during this time of year23, 25. Unfortunately, 
open wounds are the most common necessary routes of 
infection for C. hominivorax. By late November 2016, just 
three months after the first reported case, 132 individuals 
(121 males and 11 females), approximately 13% of the total 
population, had died33. 

1. Primary screwworm larvae, Cochliomyia 

hominivorax. Photograph by Heather 

Stockdale Walden, University of Florida.

6. Key deer (Odocoileus virginianus clavium) 

visiting a medication station. Photograph by 

U.S. Fish & Wildlife Service.

2. Adult Primary screwworm fly, Cochliomyia 

hominivorax. Photograph by Lyle J. Buss, 

University of Florida.

3. Primary screwworm, Cochliomyia 

hominivorax, lesions and adult blow flies on a 

deceased Key deer (Odocoileus virginianus 

clavium). Photograph by Samantha Gibbs, U.S. 

Fish & Wildlife Service.

4. Primary screwworm, Cochliomyia 

hominivorax, myiasis on a Key deer carcass 

(Odocoileus virginianus clavium). Photograph 

by Samantha Gibbs, U.S. Fish & Wildlife 

Service.

5. Key deer (Odocoileus virginianus clavium) in 

their natural habitat within the Key Deer 

National Refuge. Photograph by U.S. Fish & 

Wildlife Service.
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Current Treatment and Eradication Measures
From a clinical standpoint, deer infected with C. hominivorax 
are difficult to treat. Optimally, a topical organophosphate 
insecticide is used to kill larvae immediately26. However, this 
process may take several days of reapplication. Dead larvae 
should be surgically removed and good wound hygiene 
maintained post-operatively. Oral antibiotics are administered 
to prevent secondary infections, along with oral ivermectin to 
prevent reinfestation during wound healing (26). 
Unfortunately, treatment protocol is hard to implement in 
wild animals. To date, all but two cases of live animals infested 
with screwworm have been found deceased or euthanised 
soon after. At the time authorities are notified regarding a 
sick deer, animal health is too far compromised for 
rehabilitation21. 

In hopes of containing the outbreak, the Florida State 
Commissioner of Agriculture declared an agricultural state of 
emergency for the affected areas in early October 2016. In 
addition, the state of Florida issued a quarantine order for all 
domestic livestock and pets from Key Largo to the 
southernmost boundary of Key West. Mandatory checkpoints 
were established along a 100-mile stretch on Highway A1A, 
the main roadway through the island chain. As a sign of hope, 
after several thousand roadside inspections, no additional 
animals were found positive for C. hominivorax larvae28.  

Working quickly to mitigate further loss of life, US Fish & 
Wildlife Service (USFWS), USDA, Florida Department of 
Agriculture and Consumer Services, and the Florida Fish and 
Wildlife Conservation Commission formulated a two-part 
plan. Relying on the proven eradication method of the past, 
Florida Wildlife officials decided on the use of the sterile male 
technique for their primary eradication plan27. Because of the 
single insemination reproductive strategy of the female C. 
hominivorax fly, biologists and entomologists have released 
2.5 million sterile male flies per week into the population27, 29. 
The current protocol is to release sterile males twice weekly 
for 25 weeks29. This is an important regimen as Southern 
Florida, including the Keys, is considered a subtropical 
environment with mild winter temperatures capable of 
sustaining a large population of C. hominivorax flies until the 
spring7, 8, 34. This would be devastating for the Key deer, as this 
would correspond with fawning season, leaving doe vulva and 
perianal regions and newborn umbilicus susceptible to 
infestation4, 26.

In addition to the release of sterile male flies, USFWS 
biologists and veterinarians, along with local community 
members, began the oral administration of anti-parasitic 
drug, doramectin, as a prophylactic treatment30, 31. Doramectin 
is an ivermectin derivative used to treat domestic livestock 
from internal and external parasites by killing larvae26, 30, 31. 
Like similar species of ungulates, Key deer stress very easy 
and are susceptible to capture myopathy if restrained32. 
However, Key deer have become habituated to being fed by 
tourists; a practice not condoned by refuge officials. Using 
this unfortunate trained behaviour in their favour, biologists, 
veterinarians, and volunteers began to mix doramectin with 
honey and spread it on bread for easy administration. Deer 

on populated islands were medicated following a weekly 
regimen. On the more remote areas on the uninhabited 
neighbouring islands, deer were treated with a topical anti-
parasitic medication. In these areas, self-medication stations 
were erected using a mixture of oats, various grains, and 
cracked corn to entice deer. Using a self-application roller 
system lining the rim of a trough, the anti-parasitic drug 
makes contact with visiting individuals. Medication would 
make contact with the animal under the chin and neck, being 
absorbed into the skin and thus treating the animal for 
approximately 30 days33. Certainly the diverse habitat of 
wetlands, mangrove, and dense pine has been challenging for 
identification of diseased animals and treatment.

Disappointingly, the recent screwworm emergence 
occurred directly prior to super storm Hurricane Matthew. 
How the high winds associated with the storm may have 
contributed to the further dispersal of the parasite is as yet 
unknown. Previous research investigating distribution of 
laboratory-reared screwworm flies concluded wind was a 
significant factor in facilitating movement from one habitat 
to another34, 37. To date, there have been no other species 
documented with C. hominivorax larvae infestation in the 
state of Florida or surrounding areas.

Future of the Key Deer
As of December 2016, the future of the Key deer remains 
precarious. Due to swift action, deaths associated with C. 
hominivorax infestation appear to have slowed. Only time will 
tell if a complete eradication has been successful. Sadly, the 
recent assault by the New World screwworm has only added 
to the current threats to the longevity of this unique species. 
Key deer continue to struggle under the pressures of habitat 
loss. Due to their small size, they are easy targets of domestic 
dog attacks. In addition, collisions with motor vehicles kill a 
significant number annually19, 38.

Ramifications for Human Health and Livestock
As a warm-blooded animal, humans are potentially at risk 
from screwworm36. The name hominivorax refers to “man-
eater”35. Within the neotropics, new cases of traumatic 
myiasis in humans due to C. hominivorax are reported 
annually36. It is thought that a significant number of cases go 
unreported, underestimating the problem. In areas where 
medical care is readily available, New World screwworm 
infestations are easy to detect and treat, thereby not posing 
a significant health risk. However, throughout the C. 
hominivorax range, healthcare is a luxury not afforded by 
most. 

Screwworm infestations can be devastating to domestic 
livestock. It is estimated that previous loss of livestock due to 
screwworm infestation costs farmers hundreds of millions of 
dollars (USD). As the US livestock industry is the largest it has 
ever been, a reintroduction of the New World screwworm in 
domestic cattle, sheep, and swine could cost producers over 
750 million dollars (USD)39. The USDA continues to work with 
state and local governments, as well as livestock producers, in 
the southwestern US to prevent the reemergence of C. 
hominivorax in domestic species close to the US-Mexico 
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border9, 29. At present, no emergence of screwworm in livestock 
in the United States has been documented.
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