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ECOLOGY AND POPULATION BIOLOGY

The Horse and Deer Flies (Diptera: Tabanidae) of Rhode Island

KRISTEN BARTLETT, STEVEN R. ALM,1 ROGER LEBRUN, AND HOWARD GINSBERG2

Department of Plant Sciences, 9 E. Alumni Avenue, Suite 7, University of Rhode Island, Kingston, RI 02881

Ann. Entomol. Soc. Am. 95(5): 547Ð551 (2002)

ABSTRACT The Tabanidae of Rhode Islandwere surveyed using Rhode Island canopy traps placed
at 20 locations in the state during the summers of 1999 and 2000. In total, 5,120 ßies were collected,
which included 55 species in the genera Chrysops, Hybomitra, Tabanus, Merycomyia, and Stonemyia.
Distributional and ecological information is provided for each species in Rhode Island.

KEY WORDS Tabanidae, horse ßies, deer ßies, Rhode Island

HORSE FLIES AND deer ßies (Diptera: Tabanidae) are
recognized throughout the world as serious pests of
humans and livestock. They are potentially mechan-
ical vectors of several pathogens including Francisella
tularensis (McCoy & Chapin), and Bacillus anthracis
Cohn(Krinsky1976).TwentyHybomitra lasiopthalma
Macquart feeding on one cow are capable of consum-
ing �2 ml of blood (Pechuman 1981). Species abun-
dance and distribution of Tabanidae have been re-
ported from Connecticut (Fairchild 1950), New York
(Pechuman 1981), Virginia (Pechuman 1973), Ver-
mont (Pratt and Pratt 1986), Maine (Pechuman and
Dearborn 1996), and Illinois (Pechuman et al. 1983),
but not from Rhode Island. Here we provide a list of
the species ofhorseßies anddeerßies capturedduring
a 2-yr survey in Rhode Island, along with information
on abundance and distribution.

Materials and Methods

Twenty canopy traps were set throughout Rhode
Island in state parks, preserves, salt marshes, and re-
search facilities during 1 June to 16 September 1999
(Fig. 1). Traps in 1999 were set in Clarksville Pond
(Glocester), Elle Pond (Hopkinton), Carolina Man-
agement Area (Richmond), Lincoln Woods (Lin-
coln), Wampanaug Trail (Barrington), JacobÕs Point
Salt Marsh (Warren), Chapman Swamp (Westerly),
Burlingame State Park, Beaver River (Charlestown),
Round Marsh (Jamestown), Fogland Marsh (Little
Compton), Seapowet Marsh (Tiverton), Beach Pond
(Exeter), Larkin Pond, University of Rhode IslandÕs
East Farm (South Kingstown), Buck Hill and Black
Hut Management Areas (Burrillville), and East Road
ÑScituate Reservoir (Scituate). Six traps were set in
selected locations throughout Rhode Island during
1 June to 30 September 2000. Traps in 2000 were set

in Clarksville Pond, Ell Pond, Carolina Management
Area, Chapman Swamp, University of Rhode IslandÕs
East andPeckhamFarmÕs (SouthKingstown) (Fig. 1).
The design for the Rhode Island canopy trap was

modiÞed from previous designs developed by Adkins
(1972), Catts (1970), Thorsteinson et al. (1964) and
Hribar et al. (1991). The Rhode Island canopy trap
design implemented a mosquito breeder (BioQuip,
Gardena,CA)as a collecting chamber. In addition, the
canopy material was made of black Top Gun canvas
(Marchem Coated Fabrics, New Haven, MO), which
is resistant to mildew. Trap collecting chambers were
emptied weekly. Flies were also collected using a
sweep net along ponds, lakes, and dirt roads. Larvae
were collected from the edges of various bodies of
water as described by Freeman and Hansens (1972)
and Teskey (1969). Larvae were reared to adults for
further identiÞcation. Flies were pinned, labeled, and
identiÞed. Additional Tabanidae from the University
of Rhode Island collection were examined. Keys by
Pechuman (1973, 1981) and a catalog of horse and
deer ßies by Burger (1995) were used in the identi-
Þcation of tabanids. JohnF. Burger, University ofNew
Hampshire, veriÞed all identiÞcations. Data, such as
species, number of ßies, locations, and dates, were
recorded and tabulated.

Results

A total of 55 species in Þve genera was collected
during the summers of 1999 and 2000. Each species is
listed below alongwith information on collection sites
and dates. Abundance was rated based on the total
number of ßies collected throughout both 1999 and
2000. Abundancewas considered sparse if the number
of ßies collected ranged from 1 to 10, low (11Ð30),
moderate (31Ð60), heavy (61Ð100), and very heavy
(�100 ßies) (Table 1). Sites with fewer species had
greater average numbers of individuals per species
than did sites with many species (Fig. 2). Tabanids

1 E-mail: stevealm@uri.edu.
2 USGS Patuxent Wildlife Research Center, Woodward HallÐPLS,

University of Rhode Island, Kingston, RI 02881.
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were present fromMay to September, and were most
abundant during the early summer months (Fig. 3).

Species Collected

Chrysops aberrans Philip
Collection sites: Larkin Pond, Chapman Swamp, and
Clarksville Pond.

Collection dates: 25 June 1999; 2, 16, 21, and 26 July
1999; 4 August 1999; and 2 September 1999.

Chrysops atlanticus Pechuman
Collection site: Seapowet Salt Marsh.
Collection date: 9 August 1999.
Chrysops callidus Osten Sacken
Collection site: Great Swamp.
Collection date: 1 June 1999.
Chrysops carbonarius Walker
Collection site: Peckham Farm.
Collection date: 21 June 2000.
Chrysops celatus Pechuman
Collection site: Round Marsh.
Collection date: 9 August 1999.
Chrysops cincticornis Walker
Collection sites: Larkin Pond and Chapman Swamp.
Collection dates: 14 and 15 June 1999; 2 and 13 June
2000; and 20 July 2000.

Chrysops cuclux Whitney
Collection site: Peckham Farm.
Collection date: 15 June 2000.
Chrysops delicatulus Osten Sacken
Collection site: Clarksville Pond.
Collection date: 20 July 2000.
Chrysops dimmocki Hine
Collection sites: Chapman Swamp, Ell Pond, East
Farm, and Larkin Pond.

Collection dates: 14, 15, 19, and 25 June 1999; 2, 6, and
16 July 1999; 16 August 1999; 10, 11, 21, and 25 July
2000; and 9 August 2000.

Chrysops excitans Walker
Collection site: Peckham Farm.

Fig. 1. Horse and deer ßy trap locations in Rhode Island.
Trap sites: Black Hut (1), Buck Hill (2), LincolnWoods (3),
Scituate Reservoir (4), Clarksville Pond (5), Wampanaug
Trail (6), JacobÕs Point (7), Beach Pond (8), Round Marsh
(9 and 10), Seapowet Salt Marsh (11), Fogland Marsh (12),
Ell Pond (13), CarolinaManagementArea (14), Larkin Pond
(15 and 16), East Farm (17), Beaver River (18), Burlingame
(19), and Chapman Swamp (20).

Table 1. Species abundance in Rhode Island

Abundance ratinga Species

Sparse (�11) C. aberrans, C. atlanticus, C. callidus, C.
carbonarius, C. celatus, C. cuclux, C.
delicatulus, C. excitans, C. flavidus, C.
fuliginosus, C. lateralis, C. moechus, C.
montanus, C. niger, C. shermani, H. cincta,
H. difficilis, H. pechumani, H. trispila, H.
zonalis, M. whitneyi, S. rasa, T.
americanus, T. atratus, T. catenatus, T.
novascotiae, T. sackeni, T. sparus, T.
stygius, T. sulcifrons, T. trimaculatus

Low (11Ð30) C. cincticornis, C. geminatus, C. macquarti,
C. pudicus, C. sackeni, H. aurilimba, H.
epistates, T. quinquivittatus

Moderate (31Ð60) C. dimmocki, T. marginalis, T. nigripes, T.
superjumentarius

Heavy (61Ð100) C. frigidus, C. univittatus, C. vittatus, H.
sodalis

Very heavy (�100) H. hinei, H. lasiopthalma, T. conterminus, T.
hinellus, T. lineola, T. nigrovittatus, T.
pumilus

a Total number of ßies collected, 1999 and 2000.

Fig. 2. Relative abundance of Tabanidae captured in
canopy traps.

Fig. 3. Comparison of total number of Tabanidae col-
lected in 1999 and 2000.
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Collection date: 15 June 2000.
Chrysops flavidus Wiedemann
Collection sites: East Farm, Clarksville Pond, and Ell
Pond.

Collection dates: 19 and 25 June 1999; and
3 August 2000.

Chrysops frigidus Osten Sacken
Collection sites: WakeÞeld, Ell Pond, Chapman
Swamp, Great Swamp, Larkin Pond, East Farm, and
Burlingame State Park.

Collection dates: 14, 15, 25, and 28 June 1999; 2 and 6
July 1999; 4, 5, 11, and 17 July 2000; and 2 September
1999.

Chrysops fuliginosus Wiedemann
Collection site: Great Swamp.
Collection date: 1 June 1999.
Chrysops geminatus Wiedemann
Collection sites: Clarksville Pond, Black Hut Manage-
mentArea,LarkinPond,BurlingameStatePark, and
East Farm.

Collection dates: 28 June 1999; 2, 6, 12, 16, and 21 July
1999; 11, 13, 19, 21, and 25 July 2000; and 9 August
2000.

Chrysops indus Osten Sacken
Collection site: Kingston.
Collection date: One specimen from URI collection
from 1 July 1952.

Chrysops lateralis Wiedemann
Collection site: Peckham Farm.
Collection date: 21 July 2000.
Chrysops macquarti Philip
Collection sites: Larkin Pond, East Farm, andCarolina
Management Area.

Collection dates: 25 June 1999; and 10, 12, 13, 14, 24,
25, and 28, July 2000.

Chrysops moechus Osten Sacken
Collection site: Kingston.
Collection date: One specimen from the URI collec-
tion from July of 1913.

Chrysops montanus Osten Sacken
Collection site: Clarksville Pond.
Collection date: 3 August 2000.
Chrysops niger Macquart
Collection site: Larkin Pond.
Collection date: 15 June 1999.
Chrysops pudicus Osten Sacken
Collection sites: Ell Pond,Clarksville Pond,East Farm,
and Larkin Pond.

Collection dates: 19 and 25 June 1999; 12, 20, 24, and
25, July 2000.

Chrysops sackeni Hine
Collection sites: Peckham Farm, East Farm, Clarks-
ville Pond, Larkin Pond, Ell Pond, and Chapman
Swamp.

Collection dates: 15, 19, 25, and 28 June 1999; 2 July
1999; and 5, 14, and 20, July 2000.

Chrysops shermani Hine
Collection site: East Farm.
Collection date: 28 July 2000.
Chrysops univittatus Macquart
Collection sites: LarkinPond,BlackHutManagement,
East Farm, and Carolina Management.

Collection dates: 25 June 1999; 2, 16, and 21 July 1999;
10, 11, 12, 13, 14, 19, 20, 21, 24, 25, and 28 July 2000;
2, 4, 6, 8, and 9 August 2000; and 2 September 1999.

Chrysops vittatus Wiedemann
Collection sites:RoundMarsh,ChapmanSwamp,Bea-
ver River, Clarksville Pond, BlackHutManagement
Area, East Farm, and Larkin Pond.

Collection dates: 15 and 25 June 1999; 2, 6, 16, 19, 21,
and 26 July 1999; 20, 21, 25, and 28 July 2000; 2 and
16 August 1999; 4, 6, and 8 August 2000.

Hybomitra aurilimba Stone
Collection sites: Peckham Farm, Larkin Pond, Chap-
man Swamp, Burlingame State Park, and Seapowet
Salt Marsh.

Collection dates: 2, 6, 12, 16, and 21 July 1999; and 24
July 2000.

Hybomitra cincta F.
Collection sites: Carolina Management Area, East
Farm, and Clarksville Pond.

Collection dates: 21 July 1999; and 5, 10, 20, and 25 July
2000.

Hybomitra difficilis Wiedemann
Collection site: Ell Pond.
Collection date: 6 June 2000.
Hybomitra epistates Osten Sacken
Collection sites: East Farm, Chapman Swamp, Larkin
Pond, Burlingame State Park, and Beaver River.

Collection dates: 13, 15, 25, and 28 June 2000; 2, 6, and
12 July 1999; 5 July 2000; and 10 and 11 July 2000.

Hybomitra hinei Johnson
Collection sites: East Farm, Chapman Swamp, Caro-
lina Management, Burlingame State Park, and Bea-
ver River.

Collection dates: 15, 25, and 28 June 1999; 2, 6, 16, 19,
and 28 July 1999; 5, 11, 12, 13, 14, 21, 24, and 25 July
2000; and 16 August 1999.

Hybomitra lasiopthalma Macquart
Collection sites: East Farm, Carolina Management
Area, Peckham Farm, Ell Pond, Chapman Swamp,
Clarksville Pond, Great Swamp, Larkin Pond, Bur-
lingame State Park, and Beaver River.

Collection dates: 1, 14, 16, 21, 25, and 28 June 1999; 2,
6, 9, 13, and 14 June 2000; 2, 6, and 16 July 1999; and
5, 10, 11, and 20 July 2000.

Hybomitra pechumani Teskey & Thomas
Collection site: Larkin Pond.
Collection dates: 25 June 1999 and 16 July 1999.
Hybomitra sodalis Williston
Collection sites: East Farm,Clarksville Pond,Ell Pond,
CarolinaManagementArea,ChapmanSwamp,Bur-
lingame State Park, Seapowet Salt Marsh.

Collection dates: 28 June 1999; 2, 6, 12, 16, 19, 21, and
26 July 1999; 10, 11, 12, 13, 14, 20, 21, 24, and 25 July
2000; 4 August 1999; and 2, 3, 6, and 9 August 2000

Hybomitra trispila Wiedemann
Collection site: East Farm.
Collection dates: 10, 11, and 13 July 2000.
Hybomitra zonalis Kirby
Collection site: Ell Pond.
Collection date: 5 July 2000.
Merycomyia whitneyi Johnson
Collection site: Glocester.
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Collectiondates: Larvae collectedon2Mayandadults
emerged 7 July 2000. An additional specimen was
collected in canopy trap on 3 August 2000.

Stonemyia rasa Loew
Collection site: Glocester.
Collection date: 18 August 1999.
Tabanus americanus Forster
Collection sites: Chapman Swamp, and Larkin Pond.
Collection dates: 6 and 16 July 1999.
Tabanus atratus F.
Collection sites: WakeÞeld and East Farm.
Collection dates: 21 July 1999; and 25 July 2000.
Tabanus catenatus Walker
Collection site: East Farm.
Collection date: 25 July 2000.
Tabanus conterminus Walker
Collection sites: Seapowet Salt Marsh, Round Marsh,
FoglandMarsh, JacobÕs Point SaltMarsh, andWam-
panaug Trail.

Collection dates: 11, 19, 24, and 29 June 1999; 2, 6, 7,
12, 14, 16, 19, 21, and 26 July 1999; 4, 9, 16, 23, and
29 August 1999; and 1 and 9 September 1999.

Tabanus hinellus F.
Collection sites: Chapman Swamp, JacobÕs Point Salt
Marsh, East Farm, Burlingame State Park, Beaver
River, Clarksville Pond, Black Hut Management
Area, Buck Hill Management Area, and Larkin
Pond.

Collection dates: 25 June 1999; 2, 6, 12, 16, 19, 21, and
26 July 1999; 5, 10, 11, 12, 13, 14, 19, 20, 21, 25, and
28 July 2000; 2 and 16 August 1999; and 2, 4, 6, 8, and
9 August 2000.

Tabanus lineola F.
Collection sites: Chapman Swamp, JacobÕs Point Salt
Marsh, East Farm, Burlingame State Park, Beaver
River, Clarksville Pond, Black Hut Management
Area, Buck Hill Management Area, and Larkin
Pond.

Collection dates: 25 June 1999; 2, 6, 12, 16, 19, and 26
July 1999; 5, 10, 11, 12, 13, 14, 19, 20, 21, 25, and 28
July 2000; 2 and 16 August 1999; 2, 4, 6, 8, and 9
August 2000.

Tabanus marginalis F.
Collection sites: Peckham Farm, East Farm, Clarks-
ville Pond, and Larkin Pond.

Collectiondates: 15, 16, and 25 June 1999; 2 and 16 July
1999; 5, 7, and 24 July 2000; and 3 August 2000.

Tabanus nigripes Wiedemann
Collection sites: Chapman Swamp, East Farm, and
Larkin Pond.

Collectiondates: 25 and 28 June 1999; 2, 12, and 16 July
1999; 10, 11, 12, 13, 14, 25, and 28 July 2000; 2 August
1999; 2 and 8 August 2000.

Tabanus nigrovittatus Macquart
Collection sites: Seapowet Salt Marsh, Round Marsh,
Fogland Marsh, JacobÕs Point Salt Marsh, Wam-
panaug Trail, Ell Pond, and Chapman Swamp.

Collection dates: 11, 19, 24, and 29 June 1999; 2, 6, 7,
12, 14, 16, 19, 21, and 26 July 1999; 4, 9, 16, 23, and
29 August 1999; and 1 and 9 September 1999.

Tabanus novaescotiae Macquart
Collection site: East Farm.

Collection date: 22 August 2000.
Tabanus pumilus Macquart
Collection sites: Carolina Management Area, Peck-
ham Farm, East Farm, Clarksville Pond, Chapman
Swamp, Larkin Pond, Ell Pond, and Burlingame
State Park.

Collection dates: 14, 15, 19, and 25 June 1999; 2, 6, 12,
16, and 26 July 1999; 5, 10, 11, 12, 13, 14, 19, 20, 21,
24, 25, and 28 July 2000; 2 and 16 August 1999; and
2, 4, and 8 August 2000.

Tabanus quinguivittatus Weidemann
Collection site: East Farm.
Collection dates: 10, 14, and 21 July 2000; and 2 and 8
August 2000.

Tabanus sackeni Fairchild
Collection site: Carolina Management Area.
Collection date: 16 August 1999.
Tabanus sparus Whitney
Collection site: East Farm.
Collection date: 28 July 2000.
Tabanus stygius Say
Collection site: Great Swamp.
Collection date: 4 July 2000.
Tabanus sulcifrons Macquart
Collection site: East Farm.
Collection dates: 6 and 8 September 2000.
Tabanus superjumentarius Whitney
Collection sites: EastFarm,Ell Pond, andLarkinPond.
Collection dates: 25 June 1999; 2 and 16 July 1999; 10,
11, 12, 13, 14, 20, 21, 24, and 25 July 2000; 2, 4, 8, and
9 August 2000.

Tabanus trimaculatus Palisot de Beauvois
Collection site: East Farm.
Collection date: 2 August 2000.

Discussion

This is a comprehensive survey of the tabanids of
Rhode Island. A total of 5,305 ßies was collected the
summers of 1999 and 2000 including 55 species in Þve
genera. Of these species, only a few were heavy in
abundance. Also, sites with fewer species had greater
average numbers of individuals per species than did
sites with many species. Salt marshes had fewer spe-
cies with high abundance, while forested sites near
swamps or lakes had many more species but fewer
numbers of ßies. The majority of tabanids collected
(71%) were from the genus Tabanus. Chrysops made
up 7% of the trap catch, Hybomitra 22%. Only one
specimen of Stonemyia and two of Merycomyia were
collected. The majority of species collected in this
study were of sparse or low abundance. Among the
heavy to very heavily abundant species are Chrysops
frigidus, C. univittatus, C. vittatus, Hybomitra hinei, H.
lasiopthalma, H. sodalis, Tabanus hinellus, T. lineola, T.
nigrovittatus, T. conterminus, and T. pumilus. Tabanus
nigrovittatus and T. conterminus (57% of all ßies col-
lected) were consistently abundant throughout the
summer collecting season.

Hybomitra lasiopthalma, a severe pest of livestock,
was found in several trap sites andhabitats throughout
Rhode Island at the beginning of the summer. This
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species isoneof theearliest toemerge inRhode Island,
peaks at very high numbers, and completely disap-
pears toward the second week of July. Other early
season species include Chrysops cincticornis, C. car-
bonarius, and C. niger. These early season species of
Chrysops are some of the Þrst species to emerge, and
share unique taxonomic characteristics. They are each
dark species, and have no apical spot on the wing.
The northern and southern locations in Rhode Is-

land showed similar species distribution and abun-
dance. There was no difference in trap dates for spe-
cies collected in the northern and southern parts of
Rhode Island. Heavy and very heavily abundant spe-
cies were abundant in all counties regardless of trap
location.
Species phylogenies in this survey suggest that

abundance peaks at the end of June and the beginning
of July. By understanding tabanid population dynam-
ics, as indicated by the number of host seeking taban-
ids trapped in host-mimicking traps, better protective
measures can be implemented at times when aggres-
sive human or livestock biters are most abundant.
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