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ABSTRACT The sarcophagid ßies that breed in North American pitcher plants of the genus
Sarracenia are taxonomically revised and described. The species are as follows: Sarcophaga sarraceniae
Riley, 1874; Fletcherimyia abdita Pape 1990; Fletcherimyia celarata (Aldrich, 1916); Fletcherimyia
fletcheri (Aldrich, 1916);Fletcherimyia folkertsiDahlem & Naczi sp. nov.;Fletcherimyia jonesi (Aldrich,
1916); Fletcherimyia oreophilaeDahlem & Naczi sp. nov.; Fletcherimyia papeiDahlem & Naczi sp. nov.;
and Fletcherimyia rileyi (Aldrich, 1916). Life history information is provided, including host associ-
ations between the ßies and pitcher plant species. MisidentiÞcations and dubious identiÞcations
present in the literature are discussed. Literature reviews are provided for all species. Illustrations of
the male and female genitalia should allow identiÞcation of all the included species. A key is provided
to sort male specimens whose genitalia have not been spread.
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THE IMMATURE STAGES OF several species of Diptera can
be found living within the trapping leaves of the car-
nivorous North American pitcher plants, Sarracenia
spp. This fauna includes the mosquito Wyeomyia
smithii (Coquillett) (Culicidae), the midge Metrioc-
nemus knabiCoquillett (Chironomidae), nine species
of ßesh ßies (Sarcophagidae) (three of which are
newly described in this publication), Bradysia mac-
farlanei (Jones) (Sciaridae), Dohrniphora cornuta
(Bigot) (Phoridae), and an undescribed species of
Aphanotrigonum Duda (Chloropidae) (Folkerts
1999). These ßies, with the exception of the cosmo-
politan D. cornuta, are intimately associated with the
pitcher plants.

Sarcophagid ßies have evolved to use the decaying
insects within the North American Sarraceniapitchers
as a larval food resource on at least two independent
occasions. All eight members of the genus Fletcher-
imyia Townsend breed in Sarracenia L. as well as one
species within the genus SarcophagaMeigen: S. (Ber-
caeopsis) sarraceniae Riley. Two other separate inva-
sions into a similar aquatic environment are seen with
the sarcophagid species Sarcophaga (Pierretia)urceola
(Shinonaga & Beaver) and Sarcophaga (Sarcosolomo-
nia) papuensis (Shinonaga & Kurahashi), both of
which breed in pitcher plants of the genus Nepenthes
L. on the Malayan Peninsula and northern Australia,
respectively (Beaver 1979, Shinonaga and Beaver
1979, Yeates et al. 1989, Pape 2004).

One additional species, Sarcophaga (Wohlfahrtiop-
sis) georgianaDodge, has been reared on one instance
from Sarracenia. This is the species mentioned by
Aldrich (1916) as a variation of S. (W.) utilis Aldrich.
A reference to AldrichÕs citation is made by Yeates et
al. (1989) when they mention Wohlfahrtiopsis utilis
being collected from Sarracenia pitchers. Because the
known range of this species extends into areas beyond
the distribution of Sarracenia, indicating that its life
cycle is not dependent upon pitcher plants, S. georgi-
ana is not included in the following revisionary study.
Other species in the subgenus Wohlfahrtiopsis are
parasitoids, or perhaps scavengers, in adult scarabaeid
beetles, and it is likely that this species also attacks
Scarabaeidae (Dodge 1966). It is possible that the
one rearing from a pitcher plant was the result of a
previously parasitized beetle becoming caught in a
pitcher, or trapped beetles might be especially sus-
ceptible to larviposition by the ßy, as hypothesized by
Dodge (1966). This species does occur in pitcher plant
habitats, and we have collected this species resting on
pitchers of Sarracenia leucophylla RaÞnesque. We
have not, however, obtained any evidence to suggest
that S. georgiana is a true pitcher plant associate.

A variety of Sarcophagidae are found in pitcher
plant habitats, and many of them spend time perching
on the pitcher plants. Most of these are not intimately
associated with the pitcher plants. On a collecting
expedition to pitcher plant sites in Georgia, Florida,
and Alabama during summer 2000, we collected large
numbers of the common, dung-breeding species Ox-
ysarcodexia ventricosa (Wulp) and Ravinia derelicta
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(Walker) on pitcher plants. Smaller numbers of the
following species also were collected on pitchers:
Blaesoxipha (Acanthodotheca) masculina (Aldrich),
Helicobia rapax (Walker), Lepidodexia (Camptops)
unicolor (Aldrich), Ravinia lherminieri (Robineau-
Desvoidy), Sarcophaga (Bercaeopsis) tarsata (Ald-
rich),andTitanogrypa(Titanogrypa)melampyga(Ald-
rich). This list is not meant to be an exhaustive account
of sarcophagids that can be found in these unique
habitats but to serve as an indication of the diversity
of species that exist in conjunction with the true
pitcher plant associates.
Life History. Adults of S. sarraceniae and Fletcher-

imyia spp. are found in pitcher plant habitats and are
sometimes abundant (Rymal and Folkerts 1982; un-
published data). There is no evidence that the ßies
occur outside of these peculiar habitats (Sanjean 1957;
unpublished data). Both males and females are usually
found perching on the pitchers in the sun, but they
often alight on the sides of the pitchers rather than on
the very top. Collection records indicate that late
MayÐearly June and early to mid-August are good
times to search for and collect adults. An unusual
aspect of successfully collecting these ßies is that they
will often ßy down, into the lower vegetation and leaf
litter, rather than up, when a net is placed over them.
Copulation occurs on, or in close association with, the
pitcher plants in all these species (unpublished data).
Adults occasionally become entrapped by the pitcher
plants (Rymal and Folkerts 1982). There is some ev-
idence to suggest that adult ßies may play a role in the

pollination of Sarracenia pitcher plants (Jones 1908,
1935; Swales 1972; Krawchuk and Taylor 1999).

Sarcophagids are ovolarviparous. Through careful
dissection, Þrst instars can be collected from the ab-
domens of gravid females that have been pinned and
dried. Forsyth and Robertson (1975) found that fe-
males of F. fletcheri (Aldrich) mature one clutch of
larvae during their adult lives. They also noted that the
clutch size varies between 8 and 14 in this species. The
largest number of larvae dissected from any species
of Fletcherimyia female examined by us was 36 from
F. jonesi (Aldrich), but this number was signiÞcantly
higher than the number of larvae found in other fe-
males of F. jonesi. The largest larvae were found in a
female of the new species F. oreophilae, and only two
were present. Females of F. jonesi, F. oreophilae, and
Fletcherimyia rileyi (Aldrich) have been found with
fully developed larvae when collected in copula,
which raises the possibility that some species of
Fletcherimyia may mature more than one clutch of
larvae during their lives.

Several of the early reports of these ßiesÕ larvipos-
tion behavior indicate that a female may deposit up
to a dozen Þrst instars into a single pitcher, as she
disperses her offspring (Riley 1874a,b; Higley 1885).
F. fletcheri, however, has been observed to larviposit
single larvae into separate pitchers (Forsyth and Rob-
ertson 1975, Rango 1999a). The note by Fyles (1907)
that females deposit eggs into the pitchers must refer
to a mistaken observation of the larviposition event.
Larvae are aggressive and cannibalistic (Riley 1874a,b;

Fig. 1. Male S. sarraceniae showing placement points of minutens for the spreading of the male genitalia.
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Mellichamp 1875, Higley 1885, Forsyth and Robertson
1975), and as a result usually only one mature larva is
found within a single pitcher (Mellichamp 1875,
Higley 1885, Fish 1976, Fish and Hall 1978, Rymal and
Folkerts 1982, Farkas and Brust 1986, Nastase et al.
1991), although up to four mature larvae in a single
pitcher have occasionally been found (Yanoviak and
Folkerts 1991; unpublished data). High prey density
may allow the development of more than one larva in
a single pitcher (Rango 1999b).

The larvae of these species of pitcher plant associ-
ates are the only known aquatic representatives of the
family Sarcophagidae (Johannsen 1935, Usinger 1956,
Fish 1983, Dahlem 1991, Keiper et al. 2002). One of the
most “aquatic” of these species is F. fletcheri,which lives
in the open pitchers of Sarracenia purpurea L. (Fig. 7).
The larvae of this species possess an unusually large and
cuplikeposteriorspiracularpit(Johannsen1935,Sanjean
1957), which allows them to ßoat at the surface of the
liquid within a pitcher. Larvae of F. fletcheri restrict their
feeding to the water surface and only retreat deep into
the pitcher when disturbed (Fish and Hall 1978, Brad-
shaw and Creelman 1984). The pitchers of S. rosea
Naczi, Soper, Case and Case (Fig. 8) also show this
open pitcher and pool-of-water design. The pitchers of
other species of Sarracenia, however, are hooded (Figs.
2Ð8, 9), and the interior of the pitcher is merely moist,
except for a few milliliters of ßuid at the very base of the
pitcher. A high rate of colonization of available pitchers
has been noted in a variety of studies (Hubbard 1896,
Wray and Brimley 1943, Forsyth and Robertson 1975,
Rymal and Folkerts 1982, Hardwick and Giberson 1996,
Rango 1999a). The larvae of S. sarraceniae have been
shown to contain several enzymes that protect them
from the digestive enzymes of the pitcher plants (Hep-
burn and Jones 1919).

Although it has been assumed that the larvae of
these pitcher plant sarcophagids feed on the remains
of insects captured by the plant, Bledzki and Ellison
(1998) found that the rotiferHabrotrocha rosaDonner
may serve as an important source of food for the larvae
of F. fletcheri that inhabit pitchers of S. purpurea. Ro-
tifers also have been found to inhabit the pitchers of
Sarracenia flava L. (Baldwin and Menhinick 2000).
Bacteria have been found to be an important part of
the diet of the pitcher plant chironomid M. knabi
(Cochran-StaÞra and Von Ende 1998), but their role
as a food resource to sarcophagid larvae has not been
adequately investigated.

In addition to cannibalism, another source of larval
mortality includes the closure of the pitchers of south-
ern Sarracenia species because of feeding by larvae of
the pitcher plant moths of the genus Exyra Grote
(Lepidoptera: Noctuidae) (Folkerts and Folkerts
1996) (Fig. 10). This can lead to the starvation of
already present larvae (Riley 1874b [Exyra as Xan-
thoptera], Jones 1935, Fish 1976). There may be a
negative interaction between sarcophagid larvae and
the larvae ofB.macfarlanei,because these two pitcher
plant associates are rarely found together in a pitcher
(Folkerts 1999). The larvae also may be subject to

predation by birds (Mellichamp 1875, Higley 1885) or
even armadillos (Folkerts and Folkerts 1996).

The larvae leave the pitchers and pupariate in the
soil or sphagnum moss in the vicinity of the pitchers
(Higley 1885, Jones 1935). Some larvae actually pierce
the pitcher to leave (Riley 1874a,b; Mellichamp 1875,
Fyles 1907), but it is not clear whether this represents
a species-speciÞc behavior, or whether variation exists
within a species in pitcher-leaving behavior. It is as-
sumed that these ßies overwinter (diapause) as pu-
paria, as holds true for many other species of Sarcoph-
agidae. Some evidence to support this idea is
presented by Farkas and Brust (1986). Pupal mortality
because of chalcidoid (?) parasitoids has been noted
(Riley 1874b, Jones 1935), but such parasitoids have
neither been adequately collected nor identiÞed.
Nomenclatural History. Riley (1874a) described
S. sarraceniae and provided descriptions of the larvae
and puparium, in addition to the adult ßy. No notation
is given concerning holotype versus paratypes desig-
nation of specimens in this article, his only note being
“Described from numerous specimens reared from
Sarracenia variolaris and S. flava.” Aldrich (1916) re-
described S. sarraceniae from a variety of newly col-
lected and/or reared specimens and RileyÕs original
series of specimens. Aldrich (1916) also provided de-
scriptions of the new species Sarcophaga celarata,
S. fletcheri, S. jonesi, and S. rileyi. He noted that these
four species, plus S. sarraceniae and a variant form of
S. utilis, had all been reared from pitchers of Sarrace-
nia. He further noted that RileyÕs original type mate-
rial was composed of specimens representing three
species: S. sarraceniae, F. jonesi, and F. rileyi.

Townsend (1917) provided a key to describe a va-
riety of new genera and listed the type species at the
end of his key. He described both Fletcherimyia, with
the type species as S. fletcheri, and Peltopyga,with the
type species as S. celarata. No further information is
given concerning other species that may be included
in these two new genera. Townsend also described the
new genus Sarraceniomyia with the type species as
S. sarraceniae.Townsend (1938) further described the
type species in this generic overview, but lists Sarra-
ceniomyia, Fletcherimyia, and Peltopyga as monotypic
genera. No mention is made of AldrichÕs other species
associated with Sarracenia.

Lopes (1946) redescribed Fletcherimyia and placed
his new species F. speciosa, along with Sarcophaga
cessator Aldrich and F. fletcheri, in this redeÞned ge-
nus. Roback (1954) redeÞned Fletcherimyia on the
basis of the male genitalia, synonymized Peltopyga
with Fletcherimyia, and included AldrichÕs species ce-
larata, fletcheri, jonesi, and rileyiwithin this genus. He
also described the new subgenus Speciosia within the
genus Servaisia and designated LopesÕ F. speciosa as
the type species of this monotypic subgenus, removing
it from Fletcherimyia. He did not, however, mention
the species S. cessator. Roback (1954) included Sar-
raceniomyia as a synonym of Sarcophaga.

Dodge (1956) noted that the genera most closely
allied to his new genus Idoneamima are Sarrace-
niomyiaandBercaeopsis.Although Dodge did not pub-
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lish separately on Sarraceniomyia, he did recognize it as
a separate genus and specimens identiÞed by him may
carry this designation for the species S. sarraceniae.

Downes (1965) placed Fletcherimyia, with the spe-
cies included by Roback, as a subgenus of Blaesoxipha

Loew in his catalog of North American Sarcophagidae.
He included Speciosia as a monotypic subgenus of
Blaesoxipha and included S. cessator within the sub-
genus Kellymyia Townsend of the genus Blaesoxipha.
He included Sarraceniomyia as a synonym of Sar-

Fig. 2–9. Host pitcher plants. (2) S. alata. (3) S. flava. (4) S. leucophylla. (5) S. minor. (6) S. oreophila. (7) S. purpurea.
(8) S. rosea. (9) S. rubra subsp. wherryi. (10) S. flava showing damage to pitcher from a larva of Exyra.
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cophaga. Lopes (1969) raised Speciosia,with its single
species S. speciosa, to full genus status. Lopes (1971)
argued for full generic rank for Fletcherimyia.

Dodge (1966) described the variant form of S. utilis,
noted by Aldrich (1916) to have been reared from
Sarracenia, as the new species Sarcophaga (Scar-
abaeophaga) georgiana. As has been noted above, in-
formation presented by Dodge, and our unpublished
data, lead us to the conclusion that this species is not
a true inquiline of Sarracenia.This species is currently
assigned to the subgenusWohlfahrtiopsisTownsend of
the genus Sarcophaga.

Rohdendorf (1971) described the new species
Fletcherimyia zayasi from Cuba. He included this spe-
cies in Fletcherimyia only provisionally and noted that
it may belong to a different genus. Pape (1990) men-
tioned that zayasi was not a member of Fletcherimyia
and should be placed within Blaesoxipha. Pape (1994)
moved zayasi to the subgenus Abapa Dodge of the
genus Blaesoxipha.

Shewell (1987) considered both Fletcherimyia and
Sarraceniomyia as full genera within his key to the gen-
era of Nearctic Sarcophagidae. He noted that Sarrace-
niomyia included only one Nearctic species (S. sarra-
ceniae) and included four species within Fletcherimyia.

Pape (1990) redeÞned the genus Fletcherimyia, pro-
vided information on its nomenclatural history, and dis-
cussed its placement within the generic framework of
the Sarcophagidae. He described the new species
F. abdita and designated a paratype of F. rileyi as the
holotype of this species. He also assigned Sarcophaga
sarraceniae to the subgenus Liosarcophaga Enderlein of
the genus Sarcophaga. Pape (1996), in his catalog of
world Sarcophagidae, moved sarraceniae to the sub-
genus Bercaeopsis Townsend of the genus Sarcophaga
and treated Sarraceniomyia and Idoneamima as syn-
onyms of Bercaeopsis. Pape (1996) included Þve species
within the genus Fletcherimyia: abdita, celarata, fletcheri,
jonesi, and rileyi.We agree with the placement of Pape
(1996) of the pitcher plant species of Sarcophagidae and
add three new species to the genus Fletcherimyia.
Mistaken Identifications. The description of S. sar-
raceniae by Riley (1874a) represents one of the Þrst
North American species of Sarcophagidae described
by an American author. It was described at a time
before the usefulness of the male genitalia in species
recognition was generally accepted. As such, the
name was quickly applied to a wide variety of different
sarcophagids possessing the general “Sarcophaga”
body form. Osborn (1896) noted that “S. sarraceniae is
probably the most common American species of Sar-
cophagidae.” It is evident from identiÞcations present
in the literature that even Riley himself was unable to
separate S. sarraceniae from other sarcophagid species.
Coquillett (1892), in his discussion of the known hab-
its of Sarcophagidae, mentioned that “In his Seventh
Report on the Insects of Missouri (p. 181), Prof. Riley
states that the larvae of Sarcophaga sarraceniae feed
upon dead insects, and in his Ninth Report (p. 95) he
states that they also feed upon the eggs of locusts.”
These records seem to represent errors in the iden-
tiÞcations of the ßies.

Howard (1900) listed S. sarraceniae as “a common,
widespread and dangerous species” in his investiga-
tion of the insect fauna of human excrement. Howard
(1902) provided the following information: “The com-
mon ßesh-ßy of Europe Sarcophaga carnaria does not
seem to occur in this country but we have a closely
allied species, S. sarraceniae, which has been reared
from larvae found feeding upon dead insects in the
pitchers of the common pitcher plants and which is
often reared from dead insects and from excrement.”
The erroneous association of S. sarraceniaewith dung
and dead insects outside of pitcher plants is found in
the literature as late as 1972 in Swan and PappÕs dis-
cussion of this species.

Comstock (1879) and Riley (1885) reported on the
rearing of S. sarraceniae from the cotton leafworm,
Alabama argillacea (Hübner) (Lepidoptera: Noctu-
idae) (�Aletia argillacea). These rearing records are
undoubtedly based on misidentiÞcations, but this as-
sociation does not persist in subsequent literature.
Callan (1946) incorrectly noted S. sarraceniae as a
synonym of Sarcodexia sternodontis (Townsend) [�S.
lambens (Wiedemann)] when he reported on the
rearing of S. sternodontis from the South American
bollworm Sacadodes pyralis Dyar.

McGillivray and Houghton (1903) noted that S.
sarraceniae was collected in the Adirondack Moun-
tains of New York, but the identiÞcation is highly
questionable because it represents the only described
species of Sarcophagidae listed. Aldrich (1905) cited
several early rearing records and also cited locality
information from Johnson (Florida), Slosson (New
Hampshire), M. and H. (New York), and Fyles (Que-
bec). Herms (1907) provided very interesting biolog-
ical observations and experimentation dealing with
larval development of a species (or several species?)
of Sarcophagidae from organic debris on a Cedar Point
beach in Ohio (at Lake Erie). It is obvious, however,
that his observations do not refer to S. sarraceniae.

Morgan (1901) noted that S. sarraceniaewas reared
fromMelanoplus differentialis (Thomas) (Orthoptera:
Acrididae). Aldrich (1914) mentioned that S. sarra-
ceniae had been reared from grasshoppers from Well-
ington, KS, and Washington, DC. Kelly (1914, 1915)
provided information on S. sarraceniae larvipositing on
adults and nymphs of the grasshopper Chortophaga
viridifasciata (De Geer) and on the larger nymphs
of M. differentialis and Melanoplus bivattatus Say
(Orthoptera: Acrididae). There is also a note that
Chalcis coloradensisCresson was found as a parasitoid
emerging from the puparia of S. sarraceniae that
emerged as parasites of grasshoppers in 1900. The
mistaken association of S. sarraceniae with grass-
hoppers continues to Thompson (1950), who listed
S. sarraceniae as a parasite of C. viridifasciata.

Parker (1915) noted that S. tuberosa sarraceniaewas
bred from Þsh but was not found in excreta. Herms
(1915) noted that “S. sarraceniaeRiley is a typical ßesh
ßy, has the appearance of an overgrown house ßy . . .
The young are deposited on meat, or if extruded in the
vicinity of meat not accessible to the ßy, the larvae
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crawl to the food.” In all likelihood, these observations
do not refer to S. sarraceniae.

Aldrich (1915) mentioned a rearing by Mr. D. E.
Fink in 1914 from a pupa of the green June beetle,
Cotinis nitida (L.) (Coleoptera: Scarabaeidae) (�Al-
lorhina nitida). The rearing from C. nitida persists in
the literature from this point to Davis and Luginbill
(1921, 1922), Thompson (1943), and Roback (1954).

Aldrich (1916) corrected some of these identiÞca-
tion problems with his description of the new species
S. (Liosarcophaga) sarracenioides. He speciÞcally
noted that the information provided by Morgan
(1901), Herms (1907), Banks (1912) (S. sarraceniae?),
Kelly (1914, 1915), Howard (1902), Williston (1908),
and his own papers (1905, 1914, 1915) refers to
S. sarracenioides rather than S. sarraceniae.

Sleesman (1935) reportedly included the “blowßy”
S. sarraceniae as a test animal in his experiments on the
toxicity of lubricating oil emulsions to the eggs of the
onion maggot and other ßies. His use of eggs in his
experiments indicates that he probably was using
some species of Calliphoridae rather than a sarcoph-
agid, let alone S. sarraceniae itself.

The strong possibility of mistaken identiÞcation of
S. sarraceniae has important ramiÞcations within the
cytological work that has been done with the Sar-
cophagidae. Stevens (1908) provided information on
chromosomes and meiosis of S. sarraceniae. No infor-
mation is given concerning where his specimens came
from, but his introduction seems to indicate that he
was using this name as a catch-all for sarcophagids.
Metz (1916) provided illustrations and information on
the paired association of chromosomes in S. sarra-
ceniae. Again, no information on where the study ma-
terial came from or who identiÞed it is provided.
Information on S. sarraceniae chromosomes, and re-
lationships with other sarcophagid species provided
by Boyes (1953, 1963, 1967) and Boyes and Wilkes
(1953) is based on the work of Stevens (1908) and
Metz (1916). Boyes and Wilkes (1953) and Boyes
(1963) mentioned that the chromosome complements
differ between Stevens and MetzÕ papers. This indi-
cates that the original authors were probably working
with two very different species, perhaps neither of
which represented S. sarraceniae.

Materials and Methods

This revision is based on an examination of �350
specimens, including the primary types of F. abdita,
F. celarata, F. fletcheri, F. jonesi, and F. rileyi. The termi-
nology follows that of McAlpine et al. (1981) for general
morphology, Sinclair (2000) for terminology of the male
terminalia, and Roback (1954) for details of the phallus.

The following acronyms for specimen depositories
are included in the new species descriptions: CNC,
Canadian National Collection of Insects; FSCA, Flor-
ida State Collection of Arthropods; GD, personal col-
lection of G. A. Dahlem; GWF, personal collection of
George W. Folkerts; NHMD, Natural History Museum
of Denmark; RFCN, personal collection of R.F.C.
Naczi; and USNM, United States National Museum of
Natural History.

Larvae were reared in the following manner. Larvae
collected in the Þeld were removed from pitchers and
placed in individual test tubes with distilled water and
freshly killed insects. Honey bees and bumble bees
served as the majority of food items. Test tubes were
placed in plastic shoeboxes with sand in the bottom
and a damp paper towel. Mature larvae crawled out of
the tubes to pupariate in the sand. Puparia were trans-
ferred to individual rearing cups with dry sand in the
bottom and a cotton ball-capped test tube with sugar
water (for feeding of adult) extending from the side of
the cup. Rearings were conducted at room temperature
in the laboratory; no effort was made to monitor or
modify temperature or humidity levels. Pupariation and
emergence dates were recorded. We suspect that the
pupal mortality we observed may have been because of
insufÞcient humidity in the rearing containers.

Female associations were made possible by our
collecting of mating pairs of the following species:
S. sarraceniae, F. abdita, F. fletcheri, F. jonesi, F.
oreophilae, and F. rileyi. The associations of males and
females of F. folkertsi and F. papeiwere based on series
of specimens collected by us from the same locality at
the same time. Female identiÞcations were based on
examination of the genital sternites 6, 7, and 8. These
sterna are often distorted in dried specimens and/or
partially obscured by the abdominal terga, making
dissection of female specimens necessary for species-
level identiÞcations.

We have provided a key for the sorting of unspread
male specimens of Fletcherimyia. Although this key
works well for the majority of specimens, direct ex-
amination of the phallus remains the preferred and
most accurate means for identifying these species. No
key is provided for the females. Females will generally
have to be dissected to remove their sterna 6, 7, and
8 for identiÞcation. Once dissected, they can be com-
pared with the provided Þgures of the female genitalia
for identiÞcation.

Thegenitaliaofallmalesarcophagidsshouldbespread
when the fresh specimens are pinned, to allow exami-
nationof thephallusandothergenitalic features(Fig.1).
This is easily accomplished by taking the fresh, pinned
specimen and inserting the pin, at an acute angle, into a
piece of ßat Styrofoam, so that the specimen is resting
on its side. Best results are obtained when specimens
are allowed to sit for 10Ð24 h in a cool location before
pinning. Insertoneminutenontopof theÞfthabdominal
tergite, just before the genital capsule. Under the mi-
croscope,use forcepsandanotherminuten to spread the
genitalia by placing the minuten on the anterior surface
of the cerci and gently pushing back until the cerci are
parallel with the main pin. The phallus should extend
down at this point and be clearly visible. Let the speci-
men dry for 2 to 3 d and then remove the minutens. The
genitalia will remain spread for future examination. Al-
cohol preservation of adult specimens is not recom-
mended, unless for DNA analysis or soft tissue studies,
because the specimens often become distorted when
pinned from alcohol and because it is often difÞcult, if
not impossible, to spread the male genitalia. Alcohol
specimens will usually need to be dissected to view the
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male genitalia, resulting in a much higher time commit-
ment to properly determine their identity. When com-
paring dried, spread specimens to the Þgures in this
article, it should be noted that aedeagal structures (es-
pecially membranous structures) may look slightly dif-
ferent,becauseall ofourgenitalicÞguresareof aqueous-
mounted, cleared (in hot KOH solution), dissected
specimens.

We performed an extensive literature search for the
included species. Although we expect that we may
have missed a few references to these species, we feel
that the literature review, which accompanies each spe-
cies, includes all major citations (as well as most minor
citations). All references to the particular species are
included, although some citations may be based on mis-
identiÞcations (see information provided in the “Mis-
taken IdentiÞcations” section) and some may represent
only a very brief mention of the species with no original
information provided. References including signiÞcant
information on pitcher plant sarcophagids are usually
noted in the “Biology” section associated with a partic-
ular species, or elsewhere in this article.

Sarcophaga (Bercaeopsis) sarraceniae Riley
(Figs. 1, 12a,b, 14a,b, 23, 32, 41)

Note: some of the following references represent
misidentiÞcations. See previous section for more in-
formation.
Sarcophaga sarraceniae Riley, 1874a: 238Ð240, Fig. 11;

type locality: South Carolina; male holotype (de-
scription). Riley 1874b: 209Ð214, Fig. 26 (biology).
Riley 1875a: 180Ð181 (biology). Riley 1875b: XIII
(biology). Mellichamp 1875: 117, 130Ð132 (biol-
ogy). Comstock 1879: 205Ð206 (biology). Riley
1885: 101, 107Ð108 (biology). Higley 1885: 53Ð55
(biology, copy of original description). Coquillett
1892: 24 (biology). Hubbard 1896: 315 (biology).
Osborn 1896:122 (biology). Austen 1896: 239 (biol-
ogy). Howard 1900: 548, 565Ð566 (biology). Morgan
1901: 24Ð25. (biology). Howard 1902: 164Ð165, Fig.
92 (biology). McGillivray and Houghton 1903: 13
(distribution). Hine 1904: 92 (distribution). Jones
1904: 15 (biology). Aldrich 1905: 513 (distribution,
rearing records). Fyles 1907: 111 (biology). Herms
1907: 48, 49, 50, 54Ð55, 60, 62, 63, 74, 76, 77 (biology).
Jones 1908: 155, 156 (biology). Williston 1908: 348
(Þgure of adult). Banks 1912: 17 (larval descrip-
tion). Aldrich 1914: 444 (biology). Kelly 1914: 439,
441, 442 (biology). Parker 1914: 28 (distribution).
Herms 1915: 238 (biology). Aldrich 1915: 242, 243,
244 (biology). Parker 1915: 247 (biology). Kelly
1915: 82 (biology). Kelly 1915: 82 (biology). Parker
1916: 440 (morphology). Hepburn and Jones 1919:
460Ð462 (physiology). Davis and Luginbill 1921: 20
(biology). Davis and Luginbill 1922: 164 (biology).
Sleesman 1935: 453, 455Ð456 (biology). Bezzi 1926:
16 (biology). Hallock 1937: 262 (distribution).
Brimley 1938: 371 (distribution). Hallock 1940b:
204, 212 (key). Hallock 1942: 225, Fig. 175 (distri-
bution, male genitalia). Thompson 1943: 10 (biol-
ogy). Callan 1946: 474 (biology, synonymy).

Thompson 1950: 8 (biology). Boyes 1953: 574Ð575
(chromosomes). Boyes and Wilkes 1953: 127, 128
(chromosomes). Roback 1954: 45, 66, 68, 71, Figs.
171Ð173 (systematics, male genitalia). Usinger 1956:
482 (biology). Sanjean 1957: 6, 8 (review of larval
descriptions). Downes 1965: 959 (catalog). Curran
1965: 402 (Þgure of adult). Boyes 1967: 375 (chro-
mosomes). Swan and Papp 1972: 645, Fig. 1389 (bi-
ology). Rymal and Folkerts 1982: 135 (biology).

Fig. 11. Scanning electron micrograph of laterally ex-
tended surstyli of F. oreophilae.

Figs. 12–13. Spermatheca (a) and accessory gland (b).
(12) S. sarraceniae. (13) F. abdita.
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Farkas and Brust 1986: 1307Ð1308 (distribution, biol-
ogy). Juniper et al. 1989: 257 (biology). Folkerts 1999:
257, 262 (biology). Marshall et al. 1999: 394 (biology).
Giberson and Hardwick 1999: 408 (biology).
Sarcophaga sarraceneae (misspelling of sarraceniae);

Lahille 1907: 76.
Sarcophaga sarraciniae (misspelling of sarraceniae):

Stevens 1908: 359, 363, Figs. 25Ð36 (chromosomes).
Sarraceniomyia sarraceniae; Townsend 1917: 192, 195

(generic placement and key). Townsend 1938: 65
(redescription). Shewell 1987: 1168 (key). Yeates et
al. 1989: 38 (biology). Yanoviak and Folkerts 1991:
80 (biology).
Sarcophaga serraceniae (misspelling of sarraceniae);

Mattos 1926: 83.
Sarcophaga tuberosa sarraceniae (Riley): Parker 1914:

30, 36 (morphology). Parker 1915: 247 (biology).
Metz 1916: 218, 234, Figs. 81Ð82 (chromosomes).
Sarcophaga (Liosarcophaga) sarraceniae; Pape 1990: 47

(biology).
Sarcophaga (Bercaeopsis) sarraceniae; Pape 1996: 304,

307 (catalog).

Male. Length 11Ð14 mm. Fronto-orbital plate,
parafacial, and anterior margin of gena yellowish gray
pruinose. Occiput, most of gena, and postgena gray
pruinose. Ocellar triangle with pair of well developed,
divergent, and proclinate setae, along with scattering
of smaller setae. Inner vertical seta large and slightly
reclinate. Upper orbital seta parallel to slightly diver-
gent and reclinate. Postocellar setae parallel and
slightly proclinate. Paravertical setae slightly conver-
gent. Row of postocular setae alternating between
longer and shorter setae, the most dorsal seta longest,
with long set diminishing in size, especially after Þrst
three or four, lateral of vertex. Rows of frontal setae
strongly divergent at level of pedicel, with two to three
setae extending past pedicel. Line of three to Þve
strong setae at ventral margin of parafacial near eye.
Vibrissae strong, convergent, crossing at ca. three-
fourths of length. Yellowish white setae restricted to
postgena.

Scutum with three dark vittae. Postpronotum with
two anterior and one posterolateral seta. Chaetotaxy:
acrostichals � 0 � 1 (prescutellar); dorsocentrals � 4
(anterior two setae close to anterior margin) � 4
(second seta weak); intra-alars � 1 � 2 (sometimes
three); supra-alars � 2 � 3; postalars � 2. Notopleuron
with four setae, anterior and third seta much weaker
than second and posterior seta. Scutellum with one
basal, one discal (weak), one subapical, and a weak
pair of convergent apical setae. Katepisternum with
three strong dorsal setae. Postalar wall setulate. Wing
with row of dorsal setae on R4�5 from Rs to ca. one-
half to three-fourths distance to r-m crossvein.

Fore tibia with two to three anterodorsal setae at ca.
one-third distance from base and one posteroventral
seta at ca. two-thirds distance from base. Tarsal claws
of fore leg reduced, without pointed claws and shorter
in length than the tarsal claws of the mid and hind legs.
Mid femur with a row of anterior, anteroventral, and
posteroventral setae, posteroventral row with setae

stout, but pointed along apical one-half; three to four
strong posterior setae near apex. Mid tibia with one to
three posterodorsal setae near base; anterior seta ca.
one-third distance from base and an anteroventral,
anterior and one to two posterior setae at ca. two-
thirds distance from base. Tarsal claws of mid leg with
pointed tips. Hind femur with rows of anterodorsal,
anterior, and anteroventral setae; row of long, thin
posteroventral setae on apical one-third; one to three
posterodorsal setae on apical one-third; posterior seta
near apex. Hind tibia with row of anterior setae and
villous row of long thin anteroventral and posterov-
entral setae; posterior seta ca. one-third distance from
base; posterior seta ca. two-thirds distance from base;
strong anterodorsal, posterodorsal, anteroventral, and
posteroventral apical setae. Tarsal claws of hind leg
with pointed tips.

Abdominal terga 1 � 2 with group of lateral mar-
ginal setae. Tergite 3 with one lateral marginal and
zero to one (weak) median marginal. Tergite 4 with
three lateral marginals and one strong median mar-
ginal. Tergite 5 with row of marginal setae; orangish in
ground color along apical margin.

Syntergosternite 7 � 8 without marginal setae
(Fig. 14a). Fifth sternum with long, slender posterior
arms and open medial window. Scattered, thin setae
on posterior arms to medial window area, without
stout spines on inner surface (Fig. 23). Phallus with
vesica projecting anteriorly and with distal pointed
hook; harpes extends anteriorly, about as far as vesica,
about midway between vesica and juxta; lateral Þla-
ment thin and clearly visible between harpes and
juxta; juxta extending anteriorly to approximately the
same length as the vesica and harpes (Fig. 14a,b).
Postgonite bilobed at apex. Pregonite tapering to point
at apex. Surstylus triangular, with thin setae. Cercus
elongate and separated from other cercus in apical
one-Þfth of length with several stout spines laterally
on apical one-half and long thin setae concentrated on
basal one-half; apical points divergent (Fig. 32).
Female. Length 10Ð12 mm. Differs from male as

follows. Two proclinate orbital setae present. Dorso-
centrals � 3 � 4; supra-alars � 1Ð2 (anterior weak or
absent) � 3. Scutellum without apical setae. Fore tibia
with three posterodorsal setae. Tarsal claws of fore leg
with pointed tips. Mid femur without posteroventral
row of setae; two strong posterior setae near apex. Mid
tibia with two anterior setae ca. one-third distance
from base. Hind femur with strong setae along pos-
teroventral row; single posterior and posterodorsal
seta near apex. Hind tibia without villous row of
long thin anteroventral setae; with anterodorsal and
posterodorsal seta ca. one-third distance from base;
anterodorsal and posterodorsal seta ca. two-thirds
distance from base; and two anteroventral setae. Ab-
dominal tergite 4 with two to three lateral marginals,
a median marginal, and a strong marginal seta ap-
proximately midway between lateral marginals and
median marginal seta. Tergite 6 narrowly divided by
membrane in middle; with about eight marginal
setae on each side, evenly spaced and about equal in
size. Sterna 6, 7, and 8 with strong, bristlelike setae
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near posterior margin (Fig. 41). Sternum 9 unsclero-
tized, but with a pair of strong, bristlelike setae pos-
teriorly (Fig. 41). Spermathecae darkly sclerotized
and with conspicuous constrictions; spermathecal
tube abruptly widening at ca. one-Þfths of length from
apex (Fig. 12a). Accessory glands membranous (Fig.
12b).
Immature Stages. The larva and puparium were

described and illustrated by Riley (1874a,b).
TypeMaterial.Lectotype male [USNM]. Labels on

the lectotype specimen: (1) forceps [small piece of
card with part of genitalia glued to it with the word
written on it]; (2) 342.x [small piece of paper with leg
glued on it, somewhat obscuring script]; (3) TD4692
[small pencil label, written by Townsend, refers to his
dissection number]; (4) Type; No. 780; U.S.N.M. [red

label]; (5) Sarcophaga; sarraceniae; [male sign] Ho-
lotype Riley, MS [on this label, the “[male sign] ho-
lotype” is added later in ink]; (6) S. sarraceniae; Riley;
HOLOTYPE [this label is a later addition and is hand-
written]. Locality given in RileyÕs paper seems to be
South Carolina. Aldrich (1916) refers to the “holo-
type” with spread genitalia by Townsend. This is a
lectotype designation by Aldrich, by inference of ho-
lotype.
Distribution. CANADA: British Columbia? (see

Discussion below), Ontario; UNITED STATES: Ala-
bama, Florida, Georgia, Mississippi, New York, North
Carolina, South Carolina.
Biology.Riley (1874a) described S. sarraceniae from

numerous specimens reared from S. flava (Fig. 3) and
S. minor (�variolaris) (Fig. 5). This species seems to

Figs. 14–18. Male genitalia (a) and phallus (b). (14) S. sarraceniae. (15) F. abdita. (16) F. celarata. (17) F. fletcheri. (18)
F. folkertsi. H, harpes; J, juxta; LF, lateral Þlaments; V, vesica.
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be a generalist in a variety of pitcher plant species
(Rymal and Folkerts 1982). It has been reared from
S. flava (Jones 1904, 1908; Aldrich 1916; personal
records), S. leucophylla (Fig. 4) (Aldrich 1916; per-
sonal records), S. minor (Mellichamp 1875, Aldrich
1916), and S. purpurea (Fig. 7) (Higley 1885, Fyles
1907, Farkas and Brust 1986). It is the most common
pitcher plant sarcophagid from sites in the southeast-
ern United States (Yanoviak and Folkerts 1991; un-
published data).

Aldrich (1916) redescribed S. sarraceniae from
some of RileyÕs original type series and additional
specimens reared from pitcher plants. He also noted
that earlier citations of S. sarraceniae as a scavenger or
parasitoid of grasshoppers probably apply to the spe-
cies S. sarracenioides.

We reared two males and one female S. sarraceniae
from pitchers of S. flava and one male from a pitcher
of S. leucophylla. Twenty-three specimens were

reared from Þrst instars obtained from a freshly killed
gravid female from Colquitt County, Georgia. The
larvae were easily reared, but there was a high amount
of mortality during the pupal stage, with 15 of the 23
dying at this time. Six of the eight survivors progressed
through the three instars and pupariated in 13 d. The
other two took 22 and 28 d. An average of 19 d was
spent as puparia in the specimens that we reared (13,
14, 14, 16, 16, 17, 19, 22, 24, 24, 24, and 24 d, respec-
tively).
Discussion. Hine (1904) listed S. sarraceniae from

Vancouver, British Columbia. Although this may be
possible, because S. purpureaÕs range extends into
British Columbia, we consider this identiÞcation to be
highly dubious, because no additional specimens or
records have been noted from this area and be-
cause this citation dates from a time before male gen-
italia were extensively used for species identiÞcation.
S. sarraceniae is probably the species referred to by

Figs. 19–22. Male genitalia (a) and phallus (b). (19) F. jonesi. (20) F. oreophilae. (21) F. papei. (22) F. rileyi.
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Lloyd (1942) as the “Sarcophaga” that produces large
white maggots that feed upon the remains of insects in
pitchers of Sarracenia. Jones (1920) refers to “sarcoph-
agid ßies” and “Sarcophaga” that inhabit a variety of
different species of Sarracenia. Baldwin and Menhin-
ick (2000) refer to “Sarcophaga ßies” living in pitchers
of S. flava.However, these notes by Jones, Lloyd, and
Baldwin and Menhinick could refer to a variety of the
sarcophagid associates of pitcher plants.

Genus Fletcherimyia Townsend

Fletcherimyia Townsend, 1917: 191. Type species: Sar-
cophagafletcheriAldrich,1916,byoriginaldesignation.

Peltopyga Townsend 1917: 191. Type species: Sar-
cophaga celarata Aldrich, 1916, by original designa-
tion.

Male. Fronto-orbital plate, parafacial, and anterior
margin of gena yellowish gray pruinose. Occiput, most
of the gena and postgena gray pruinose. Ocellar tri-
angle with pair of well developed, divergent, and pro-
clinate setae, along with scattering of smaller setae.
Inner vertical seta large and reclinate. Upper orbital
seta reclinate and divergent. Postocellar setae parallel
or convergent and often slightly proclinate. Paraver-
tical setae parallel to convergent. Row of postocular
setae alternating between longer and shorter setae,
the most dorsal seta longest, with long set diminishing
in size, especially after Þrst three or four, lateral of
vertex. Rows of frontal setae strongly divergent at
level of pedicel, with one to two (usually two) setae
extending past pedicel. Row of thin setae on parafacial
extending from end of frontal setae to genal groove
near eye. Vibrissae strong, convergent, crossing at ca.

Figs. 23–31. Male Þfth sternite. (23) S. sarraceniae. (24) F. abdita. (25) F. celarata. (26) F. fletcheri. (27) F. folkertsi. (28)
F. jonesi. (29) F. oreophilae. (30) F. papei. (31) F. rileyi.
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Figs. 32–40. Male cerci. (32) S. sarraceniae. (33) F. abdita. (34) F. celarata. (35) F. fletcheri. (36) F. jonesi. (37) F. folkertsi.
(38) F. oreophilae. (39) F. papei. (40) F. rileyi.
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one-half of length. Yellowish white setae restricted to
postgena.

Scutum with three dark vittae. Presutural acros-
tichals not differentiated; one weak prescutellar post-
sutural acrostichal present. Three postsutural supra-
alars, the middle seta more than 2� length of anterior
and posterior setae. Two postalar setae, the posterior
seta �2� the length of anterior seta. Postpronotum
with anterior and two basal setae. Notopleuron with
four setae, anterior and third seta much weaker than
second and posterior seta. Scutellum with one basal,
one discal (weak), one subapical, and with or without
weak apical seta. Postalar wall setulate. Wing with row

of dorsal setae on R4 � 5 from Rs to ca. one-half to
three-fourths distance to r-m crossvein.

Fore tibia with two to three anterodorsal setae at ca.
one-third distance from base and one posteroventral
seta at ca. two-thirds distance from base. Tarsal claws
of fore leg reduced, without pointed claws and shorter
in length than the tarsal claws of the mid and hind legs.
Tarsal claws of mid leg without pointed apices. Mid
femur with anterior row, anteroventral row; single
posterior and posterodorsal setae near apex; and pos-
teroventral row of setae, with stubby “comb” of setae
along apical one-third. Mid tibia with differentiated
anterodorsal seta and posterodorsal seta ca. one-third

Figs. 41–50. Female genital sternites 6, 7, and 8. (41) S. sarraceniae. (42) F. abdita (morphological variation 1, most
common). (43) F. abdita (morphological variation 2). (44) F. fletcheri. (45) F. folkertsi. (46) F. jonesi. (47) F. oreophilae. (48)
F. papei. (49) F. rileyi. (50) F. celarata.
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distance from base; with anterodorsal seta, anteroven-
tral seta, posterior seta, and posterodorsal seta ca.
two-thirds distance from base. Hind femur with an-
terodorsal row of setae, anterior row in basal one-half,
anteroventral row, and single posterior seta near apex.
Hind tibia with an anterodorsal and posterodorsal seta
ca. one-third distance from base; with an anterior,
anterodorsal, and posterodorsal seta ca. two-thirds
distance from base.

Abdominal terga 1 � 2 with group of lateral mar-
ginal setae. Tergite 5 with row of marginal setae. Syn-
tergosternite 7 � 8 with marginal bristles.
Female. Differs from male by the following char-

acters: Head with well developed outer vertical seta
and two proclinate orbital setae. Scutellum without
apical setae. Mid femur with three to Þve anterior
setae, two anteroventral setae, two posterodorsal se-
tae, two to four posteroventral setae, and lacking row
of stubby posteroventral setae near apex. Mid femur
with small posterior “modiÞed area” (reddish area
bare of pruinosity). Mid tibia with two to Þve (usually
two) anterodorsal setae, one anteroventral seta, two to
four (usually two) posterodorsal setae and one pos-
terior seta. Hind femur without distinct anteroventral
row (usually two to four setae present), usually with
a single posterior and posterodorsal seta present near
apex, and two posteroventral setae. Hind tibia with
two to Þve anterodorsal setae, one anteroventral seta,
and two posterodorsal setae.

Sterna 6, 7, and 8 without strong, bristlelike setae.
Accessory gland long and tubular, the distal two-thirds
of length ribbonlike (Fig. 13b). Distinctly different
from the usual Sarcophaga-like shape (Fig. 12b).

Key to species (for use with unspread male
specimens)

1. Three postsutural dorsocentrals; abdomen dis-
tinctly reddish or pale to base . . . . . . . . . . 2

1� Four postsutural dorsocentrals; abdomen mainly
gray with normal tessellation pattern . . . . . . 4

2. Surstyli, when viewed from the rear, distinctly
projecting laterally from the body (as in
Fig. 11); small body size, 6Ð9 mm F. papein. sp.

2� Surstyli, when viewed from the rear, projecting
ventrally . . . . . . . . . . . . . . . . . . . . . . . 4

3. Cerci curved inward so that the tips nearly touch
one another (Fig. 37) . . . . . . F. folkertsi n. sp.

3� Tips of cerci convergent, but widely separated
(Fig. 35) . . . . . . . . . . . F. fletcheri (Aldrich)

4. Two katepisternal setae . . . . . . . . . . . . . . 5
4� Three katepisternal setae . . . . . . . . . . . . . 6
5. Surstyli, when viewed from the rear, distinctly

projecting laterally from the body (Fig. 11);
cerci strongly curved inward (Fig. 38); apical
mesal projections of Þfth sternite not distinctly
darker in pigmentation than the surrounding
cuticle (Fig. 29) . . . . . . . F. oreophilae n. sp.

5�. Surstyli, when viewed from the rear, projecting
ventrally; cerci not strongly curved inward

(Fig. 36); apicalmesalprojectionsofÞfth ster-
nite darkly pigmented (Fig. 28) . . . . . . . .
. . . . . . . . . . . . . . . . . . F. jonesi (Aldrich)

6. Tips of cerci parallel (Fig. 34) . . . . . . . . . . .
. . . . . . . . . . . . . . . . . F. celarata (Aldrich)

6�. Tips of cerci convergent (Fig. 33 and 40) . . 8
7. Cerci long and thin (Fig. 40) . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . F. rileyi (Aldrich)
7�. Cerci shorter and thicker basally (Fig. 33) . .

. . . . . . . . . . . . . . . . . . . . F. abdita Pape

Fletcherimyia abdita Pape
(Figs. 13a,b, 15a,b, 24, 33, 42Ð43)

Fletcherimyia abdita Pape, 1990: 48, Figs. 13 and 19, 24;
type locality: Theodore, AL; male holotype (de-
scription). Pape 1996: 224 (catalog).

Male. Length 8Ð14 mm. Postpronotal lobe with one
anterolateral seta and one posterolateral seta; one
weak anteromedial seta present or absent. Chaetotaxy:
dorsocentrals � 3Ð4 � 4 (anterior two weak); intra-
alars � 1 � 2 (anterior seta weak); supra-alars � 2
(anterior seta �one-half length of posterior seta) �3
(middle seta over 2� length of anterior and posterior
seta).Katepisternumwith twoto three(usually three)
dorsal setae. Abdominal tergite 3 with 0Ð1 lateral mar-
ginal andzero toonemedianmarginal seta.Abdominal
tergite 3 with or without one lateral marginal and one
median marginal seta. Abdominal tergite 4 with 1Ð2
lateral marginal and one median marginal seta.

Fifth sternum with short posterior arms; posterior
medial lobes broadly rounded and darkly sclerotized
apically. Scattered, thin setae on posterior arms and
medial area, with a few longer, stout setae on posterior
arms (Fig. 24). Phallus with vesica rounded anteriorly
and narrowing to a blunt point dorsally and with a
spinelike process near middle; juxta more darkly scle-
rotized basally (Fig. 15a,b). Pregonite tapering to
point at apex. Surstylus with oval lobe and one to two
long, thin setae. Cercus elongate and separated from
other cercus in apical one-half of length; with only the
apical tips convergent (Fig. 33).
Female. Sternum 8 with deep, U-shaped, slightly

irregular apical invagination along midline and with
depressed lateral lobes (Figs. 42 and 43). This apical
invagination is often asymmetrical. The posterior mar-
gin of sternum 7 usually has a slight indentation or
notch at the midline. Spermathecae darkly sclerotized
and without conspicuous lobes; spermathecal tube
abruptly widening at ca. one-half of length from apex
(Fig. 13a). Accessory glands membranous, long and
thin, looking very ßat in distal two-thirds (Fig. 13b).
Diagnosis. The phallus of the male is similar to that

of F. rileyi. F. abdita can be separated from F. rileyi by
the difference in the shape of the phallus, Þfth sternite,
and cerci. The deep U-shaped apical invagination of
the sternum 8 separates the females from the similar
F. jonesi, whose apical invagination is more V-shaped
in appearance. The apical invagination is often asym-
metrical and the base of the eighth sternite is more
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evenly expanded than that seen in F. rileyi females.
The genital sterna most closely resemble that of F.
celarata. Most females of F. abdita can be separated
from F. celarata by the presence of a notch or slight
indentation at the posterior midpoint of the seventh
sternite. The male and female genitalia of this species
tend to show more variation than other species within
this genus.
Type.Holotype male [USNM]. Labels on holotype:

(1) Theodore, Ala.; F.M. Jones; drummondi, VI-10;
(2) Collection; J. M. Aldrich; (3) SARCOPHAGA;
rileyi; Ald. Paratype. [yellow Aldrich paratype label];
(4) HOLOTYPE; Fletcherimyia [�]; abdita; T. Pape
det.
Distribution. UNITED STATES: Alabama, Florida,

Georgia, Mississippi.
Biology. Pape (1990) described this species from

four males from Theodore, AL, reared by F. M. Jones
from pitchers of S. leucophylla (�drummondi) (two of
these specimens were paratypes of F. rileyi); two
males from Freeport, FL, reared from S. leucophylla
(�drummondi); andÞvemales fromBiloxi,MS, reared
by F. M. Jones from S. alata (�sledgei) (Fig. 2). Adults
have been collected on Sarracenia flava (Fig. 3),
S. leucophylla (Fig. 4), and Sarracenia rubra wherryi
(Fig. 9) in Alabama and on S.minor (Fig. 5) in Georgia
by R.F.C.N.

Dissections of female specimens for this revision
yielded seven gravid females. These females con-
tained 2, 7, 7, 8, 10, 13, and 18 Þrst instars.

Fletcherimyia celarata (Aldrich)
(Figs. 16a,b, 25, 34, 50)

Sarcophaga celarata Aldrich, 1916: 242Ð243, pl. 13,
Fig. 115; type locality: Theodore, AL; male holotype
(description). Brimley 1938: 370 (distribution). Us-
inger 1956: 482 (biology).
Peltopyga celarata; Townsend, 1917: 191, 194, 195 (ge-

neric placement and key).
Fletcherimyia celarata; Roback, 1954: 31, 40, 84, Figs.

375Ð376 (systematics, male genitalia). Yeates et al.
1989: 38 (biology). Pape 1990: 48, Figs. 14 and 21, 26
(male genitalia). Yanoviak and Folkerts 1991: 80
(biology). Pape 1996: 224 (catalog).
Blaesoxipha (Fletcherimyia) celarata; Downes 1965:

945 (catalog, distribution).
Blaesoxipha celarata; Rymal and Folkerts 1982: 134

(biology).
Fletcherimyia celerata (misspelling of celarata); Folk-

erts 1999: 257, 262.

Male.Length 10 mm. Row of setae on parafacial thin
but distinct and evenly spaced. Chaetotaxy: dorsocen-
trals � 4 (weak, strong, weak, strong) � 4 (anterior
two weak); intra-alars � 2 (weak seta near suture line)
� 2 (anterior seta weak); supra-alars � 2 (anterior seta
�one-half length of posterior seta) � 3 (middle seta
�2� length of anterior and posterior seta). Katepis-
ternum with two to three (usually three) dorsal setae.

Abdominal tergite 3 with one lateral marginal and one
median marginal seta. Abdominal tergite 4 with 1Ð3
lateral marginals and one median marginal seta.

Fifth sternum with short posterior arms; anterior
medial window small, medial lobes broadly rounded
and with a small, darkly sclerotized areas near tip.
Scattered, thin setae on posterior arms and medial
area, with a few longer, stout setae on posterior arms
(Fig. 25). Phallus with vesica separated into a large
dorsal and ventral lobe, in lateral view, and with a
spinelike process near base of dorsal lobe; juxta more
darkly sclerotized basally (Fig. 16a,b). Pregonite ta-
pering to point at apex. Surstylus nearly cylindrical
with one to two long, thin setae. Cercus elongate and
separated from other cercus in apical two-thirds of
length; dorsal humps broadly rounded; the inner mar-
gins of the separated cerci nearly straight, with the tips
not distinctly convergent (Fig. 34).
Female. Sternum 8 with deep, U-shaped, apical in-

vagination that is sometimes slightly irregular along
midline, and with depressed lateral lobes (Fig. 50).
Posterior margin of sternum 7 without notch or in-
dentation at midpoint.
Diagnosis. The shape of the phallus, with its large,

forward-extending ventral lobe of the vesica, and the
straight apical tips of the cerci, easily separate males of
this species from all others. The female genitalia are
most similar to that of F. abdita, but no midline in-
dentation or notch is present on the posterior margin
of sternum 7. The genital sterna are also similar to
F. jonesi and F. rileyi. For characters useful to separate
the female, see the diagnosis under F. jonesi.
Type.Holotype male [USNM]. Labels on holotype:

(1) Theodore, Ala.; F. M. Jones; VI-9Ð16; (2) gen dr
[red typewriter print]; (3) Type No.; 20555; U.S.N.M.
[red label]; (4) Sarcophaga; celerata; Ald..
Distribution. UNITED STATES: Alabama, Florida,

Mississippi, (North Carolina?), Texas.
Biology. Aldrich (1916) described F. celarata from

seven males reared by F. M. Jones from cups of
S. leucophylla (�drummondi) (Fig. 4), 4Ð22 June 1916,
fromTheodore,AL.YanoviakandFolkerts(1991) found
that F. celaratawas the third most collected sarcophagid
from various pitcher plant sites in coastal Mississippi,
Alabama, and the Florida panhandle.
Discussion. Aldrich (1916) noted that he could not

distinguish the females of celarata from rileyi and
jonesi but also noted that four females in the same lot
were probably celarata. These four females were
found labeled as paratypes of F. celarata in USNM and
one of these has been identiÞed as F. abdita.

Brimley (1938) noted that F. celaratawas collected
in May in Havelock, NC. This is the only record of
celarata from North Carolina. This species seems to be
associated with S. leucophylla, which is not found in
North Carolina. This leads us to conclude that this
record is based on a misidentiÞcation.

A series of specimens from Warren, TX, was exam-
ined from the CNC, but no host information was given
on the specimensÕ labels.
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Fletcherimyia fletcheri (Aldrich)
(Figs. 17a,b, 26, 35, 44)

Sarcophaga fletcheriAldrich, 1916: 96Ð98, pl. 4, Fig. 38;
type locality: Tuckerton, NJ; male holotype (de-
scription). Brimley 1938: 370 (distribution). Hal-
lock 1937: 261 (biology, distribution). Hallock
1940a: 130, Figs. 59Ð61 (biology, male genitalia).
Hallock 1940b: 204, 210, 213 (key). Hallock 1942:
219Ð220, Figs. 149Ð151 (distribution, male genita-
lia). Usinger 1956: 482 (biology). Sanjean 1957: 11,
17, 18, 20, 21, 33, 34, 35, 37, 38, 39, 40, 41, 60Ð61, Figs.
141Ð149 (biology, larval descriptions, key to larvae).
Fletcherimyia fletcheri; Townsend 1917: 191, 193, 195

(generic placement and key). Roback 1954: 31, 40,
83, 84, Figs. 366Ð369 (systematics, male genitalia).
Judd 1959: 175, 176, 177 (biology). Farkas and Brust
1986: 1307Ð1308 (distribution, biology). Fairchild et
al. 1987: 648, 651 (biology). Shewell 1987: Fig. 31
(wing). Yeates et al. 1989: 38 (biology). Pape 1990:
47, Figs. 15 and 21, 27 (distribution, male genitalia).
Pape 1996: 224 (catalog). Rango 1999b: 82Ð85 (bi-
ology). Folkerts 1999: 257, 262. Marshall, et al. 1999:
394. Buckley et al. 2003: 826 (biology). Krawchuk
and Taylor 2003: 153, 154Ð158, 160 (biology). Buck-
ley et al. 2004: 182 (biology). Butler et al. 2005: 7
(biology).
Sarcophaga dux sarracenioides (?), nec Aldrich; Jo-

hannsen 1935: 38, Figs. 79Ð84 (second, third instar,
and puparium). Sanjean 1957: 7 (review of larval
descriptions).
Sarcophaga (Fletcherimyia) fletcheri; Spencer and

Buckell 1957 (distribution).
Blaesoxipha (Fletcherimyia) fletcheri; Downes 1965:

945 (catalog, distribution).
Blaesoxipha fletcheri; Swales 1969: 762 (biology).

Swales 1972: 41, 45Ð46 (biology). Forsyth and Rob-
ertson 1975: 174Ð178 (biology). Fish and Hall 1978:
172, 173, 178, 179, 181 (biology). Beaver 1979: 13
(biology). Rymal and Folkerts 1982: 134Ð135 (bi-
ology). Larson and Colbo 1983: 661Ð662. Fish 1983:
Fig. 25 (larva). Bradshaw and Creelman 1984: 294,
300Ð301 (biology). de la Rosa and Nastase 1987: 339
(biology). Borkent 1987: 267 (biology). Wood 1987:
190 (biology). Givnish 1989: 263 (biology). Juniper
et al. 1989: 254, 256Ð257, 263 (biology). Nastase et
al. 1991: 356 (biology). Heard 1994a: 494 (biology).
Heard 1994b:1648, 1650 (biology). Hardwick and
Giberson 1996: 1956, 1959Ð1962. Petersen et al.
1997: 63 (biology). Heard 1998: 80 (biology).
Bledzki and Ellison 1998: 193, 195Ð198 (biology).
Cochran-StaÞra and Von Ende 1998: 882 (biology).
Rango 1999a: 19, 20, 24, 27, 28 (biology). Giberson
and Hardwick 1999: 404, 407, 408, 410, 414, 418.
Blaseoxiphia fletcheri (misspelling of Blaesoxipha);

Southwood 1976: 45 (biology).
Fletcheromyia fletcheri (misspelling of Fletcherimyia);

Krawchuk and Taylor 1999: 829Ð830 (biology).
Fletcherimyia (Blaesoxipha) fletcheri; Hamilton and

DufÞeld 2002: 191Ð192, 193, Table 1 (biology)

Male. Length 9Ð12 mm. Chaetotaxy: dorsocen-
trals � 4 (weak, strong, weak, strong) or three (weak,
strong, strong) � 3; intra-alars � 1 � 2 (anterior seta
weak); supra-alars � 1 � 3 (middle seta over 2�
length of anterior and posterior seta). Katepisternum
with three dorsal setae, middle seta weak. Abdominal
tergite 3 with one lateral marginal and one median
marginal seta. Abdominal tergite 4 with one to two
(usually two) lateral marginals and one median mar-
ginal seta.

Fifth sternum with very short posterior arms; ante-
rior medial window small, medial lobes not strongly
produced, with only a small, projection extending past
distal margin. Scattered, thin setae on posterior arms
and medial area (Fig. 26). Phallus with vesica nearly
triangular with outer margin, in lateral view, nearly
parallel with corpus, and with a spinelike process
near base; juxta more darkly sclerotized basally
(Fig. 17a,b). Pregonite tapering to point at apex. Sur-
stylus only slightly lobed apically. Cercus elongate and
separated from other cercus in apical three-Þfths of
length; dorsal humps broadly rounded and small; the
inner margins of the separated cerci curve out then
in at the apex, with the tips distinctly convergent
(Fig. 35).
Female. Length 7Ð8 mm. Abdominal tergite 3

with or without lateral marginal and with a weak
median marginal seta. Sternites 6 and 7 subequal in
size and shape. Sternum 8 with a shallow and rounded
apical invagination. Depressed lateral lobes of ster-
num 8 basal, not extending up lateral margin to apex
(Fig. 44).
Immature Stages. Johannsen (1935) and Sanjean

(1957) provided descriptions and Þgures of the in-
stars. The Þgures in Sanjean are preferred to those of
Johannsen, whose Þgures overemphasize the size of
the posterior cavity. JohannsenÕs Þgures are reprinted
in Usinger (1956). Johannsen (1935) also provided a
description of the puparium.
Diagnosis. This is the most common species col-

lected from northern pitcher plant localities associ-
ated with S. purpurea.The phallus is somewhat similar
to that of F. folkertsi, but the shape of the Þfth sternite
and the cerci allows easy separation. The Þfth sternite
and cerci are similar in shape to those of F. papei, but
the surstyli do not project laterally and the shape of
the phallus is very different. The basally located, de-
pressed lateral lobes, and the shape of the apical in-
vagination of sternum 8, separate females of F. fletcheri
from F. folkertsi and F. papei.
Type.Holotype male [USNM]. Labels on holotype:

(1) Tuckerton, N. J.; F. M. Jones; purpurea VIII-20;
(2) Type No. 20505; U.S.N.M. [red label]; (3) Sar-
cophaga; ßetcheri Ald.; Type [pink label].
Distribution. CANADA: British Columbia, Mani-

toba, New Brunswick, Newfoundland, Nova Scotia,
Ontario, Quebec, Prince Edward Island; UNITED
STATES: Maine, Michigan, New Jersey, New York,
North Carolina, Ohio, Pennsylvania, Vermont.
Biology.Aldrich (1916) described this species from

eight male and 11 female specimens. He noted that
most of these specimens were reared by F. M. Jones
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fromS.minor(Fig. 5),S. rubra(Fig. 9), andS. purpurea
(Fig. 7), but several of these are misidentiÞcations
(see below).

Female F. fletcheri deposit one larva per pitcher
(Forsyth and Robertson 1975, Rango 1999a) and nor-
mally select young pitchers that have recently opened
(Forsyth and Robertson 1975, Fish and Hall 1978,
Farkas and Brust 1986). Forsyth and Robertson (1975)
noted that females of F. fletcheri mature only one
clutch of larvae, but they did not provide information
on how this determination was made. The total num-
ber of larvae present within an individual female is
relatively small when compared with other species of
Sarcophagidae, ranging from eight to 14 (Sanjean
1957, Forsyth and Robertson 1975, Farkas and Brust
1986; unpublished data).

In northern latitudes, peak larval density occurs in
late July to early August (Judd 1959, Forsyth and
Robertson 1975, Rango 1999a). Usually only one larva
will mature within a pitcher (Hallock 1942, Forsyth
and Robertson 1975, Farkas and Brust 1986). The larva
is aggressive and cannibalistic. Forsyth and Robertson
(1975) gave an excellent account of the aggressive
behavior of the larval F. fletcheri. Although the larvae
are aggressive predators of conspeciÞc larvae, they do
not show this same tendency to the other two dipter-
ans,W. smithii andM. knabi,which are often found as
coinhabitants of the pitchers (Fish and Hall 1978).
High prey density may allow more than one larva to
develop within a pitcher (Rango 1999b).

The larvae can be successfully reared in the labo-
ratory in small containers of water provided with
freshly killed insects (Hallock 1942, Forsyth and Rob-
ertson 1975, Farkas and Brust 1986). Although dead
insects make up the bulk of food eaten by larvae of
F. fletcheri,Bledzki and Ellison (1998) showed that the
larvae also feed on the rotiferH. rosa occurring within
the pitchers.

Swales (1972) noted that adults of F. fletcheri were
found resting within the ßowers when S. purpureawas
in bloom. Because the bodies of the sarcophagids were
dusted with pollen, she noted that they were probably
pollinators. Krawchuk and Taylor (1999) observed
adults of F. fletcheri using the ßower heads of S. pur-
purea as overnight roosting sites. They found ßies
landing on the sepals of the ßower shortly before dusk
and then noted the ßies moving into the ßower head
for the night. Several mating pairs were found within
the ßower heads, although most heads contained one
or two single ßies. Feeding behavior on pitcher plant
pollen was only observed once. Adults of F. fletcheri
continued to use the ßower heads as roosting sites
even after the plants lost petals and stamens.

Hardwick and Giberson (1996) looked at the effects
of transplantation of S. purpurea on the insect inqui-
lines. This study took place between 1991 and 1993 on
Prince Edward Island. No transplant effect was noted
on sarcophagid populations. By summer 1993,F. fletch-
eriÕs abundance in all transplant bogs was similar to
that in other bogs in the region.

Krawchuk and Taylor (2003) investigated the rela-
tionship between patch size and relative isolation of

patches of S. purpurea and the density of F. fletcheri.
Their research was undertaken in peatland habitats in
western Newfoundland. Their research suggests that
larger pitchers are preferable larviposition sites within
pitcher plant patches. However, larvae of F. fletcheri
were only detected in 5% of the leaf samples. A markÐ
recapture experiment found that F. fletcheri showed a
mean movement distance of 34 m, with a maximum
recorded distance of 184 m. They did not include a
parameter of time with these distance measurements.
The effective mobility of adult F. fletcheri may allow
much more cross-peatland movement than seen with
smaller dipteran inquilines.
Discussion. Examination of the allotype and other

female paratypes has revealed that the rearing records
associated with S. rubra are in error, because these
specimens are actually members of our newly de-
scribed species F. papei.We have not seen the para-
type(s) associating F. fletcheri with S. minor, but we
feel that this association is also based on a misidenti-
Þcation. F. fletcheri seems to be solely associated with
the pitcher plant S. purpurea.

The description of immature stages and Þgures pro-
vided by Johannsen (1935) are mistakenly identiÞed
as “Sarcophaga dux sarracenioides (?)”.

Fletcherimyia folkertsi n. sp.
(Figs. 18a,b, 27, 36, 45)

Male. Length 9Ð12 mm. Chaetotaxy: dorsocen-
trals � 4 (weak, strong, weak, strong) � 3; intra-
alars � 1 � 2 (anterior seta weak); supra-alars � 2
(anterior seta �one-half length of posterior seta) � 3
(middle seta �2� length of anterior and posterior
seta). Katepisternum with two dorsal setae. Abdomi-
nal tergite 3 with one to two lateral marginals and one
median marginal seta. Abdominal tergite 4 with two
lateral marginals and one median marginal seta.

Fifth sternum with thin posterior arms; anterior
medial window large, medial lobes strongly produced,
with broad apical projections. Scattered, thin setae on
posterior arms and medial area, with a few longer,
stout setae on posterior arms (Fig. 27). Phallus with
vesica rounded anteriorly and narrowing to a long
point dorsally and with a spinelike process near middle
of anterior edge; juxta more darkly sclerotized basally
(Fig. 18a,b). Pregonite tapering to point at apex. Sur-
stylus broadly rounded at apex with one to two long,
thin setae. Cercus elongate and separated from other
cercus in apical one-half of length; dorsal humps dis-
tinctly projecting dorsally; the separated cerci taper-
ing, with inner margins curved and with the tips dis-
tinctly convergent (Fig. 36).
Female. Length 8Ð10 mm. Sternum 8 as broad or

slightly broader that sternites 6 and 7, with small and
rounded apical invagination, and with depressed lat-
eral lobes extending laterally from base to near apex
(Fig. 45).
Diagnosis.Males and females most closely resemble
F. fletcheri and F. papei.

See diagnosis under F. fletcheri for details of char-
acters to use for separation.
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Type. Holotype male [FSCA]. Labels on holotype:
(1) FLORIDA: Escambia; Co., Pensacola; 20-V-1993;
R.F.C. Naczi; (2) HOLOTYPE; Fletcherimyia; folk-
ertsi;Dahlem & Naczi [red label]. Allotype with same
locality information [FSCA]. Total of 13 paratypes.
Seven males with the same locality information as
the holotype [USNM, CNC, NHMD, GWF, RFCN,
(2) GD]. One male [GD]: Florida: Okaloosa Co.; S of
Crestview; 29-IV-1991; R.F.C. Naczi. One female
[GD]: Florida: Okaloosa Co.; 3 miles NW of Val-
paraiso; Elgin Air Force Base; 3-VIII-1994; R.F.C.
Naczi. One female [GD]: Florida: Liberty Co.; �6
miles SW of Telogia; 1-VI-2000; Collectors: G.A.
Dahlem; M.C. Earley; K.M. Flerlage; T.M. Foree; J.L.
Gabbard; R.F.C. Naczi; P. Valentine; reared from Sar-
racenia rosea.One female [USNM]: Alabama: Geneva
Co.; �4 miles S of Hacoda; 3-VI-2000; Collectors: M.C.
Earley; K.M. Flerlage; T.M. Foree; J.L. Gabbard;
R.F.C. Naczi; P. Valentine; reared from S. rosea. One
male [GD] and one female [CNC]: Alabama: Mobile
Co.; W of Citronelle; 22-V-1993; R.F.C. Naczi.
Distribution. UNITED STATES: Alabama, Florida.
Biology. F. folkertsi seems to be associated solely

with the pitcher plant S. rosea (Fig. 8). We have reared
two females from pitchers of S. rosea. One specimen
took 15 d to pass through the pupal stage and the other
took 20 d.
Etymology. This species is named in honor of

George W. Folkerts for his passion for American
pitcher plants and the animals associated with them.

Fletcherimyia jonesi (Aldrich)
(Figs. 19a,b, 28, 37, 46)

Sarcophaga jonesi Aldrich, 1916: 241Ð242, pl. 13,
Fig. 114; type locality: Summerville, SC; male holo-
type (description). Hepburn and Jones 1919: 460
(biology). Brimley (1942): 27 (distribution). Wray
1967: 92 (distribution). Usinger 1956: 482 (biology).
Fletcherimyia jonesi; Roback 1954: 31, 40, 84, Figs. 370Ð

372 (systematics, male genitalia). Yeates et al. 1989:
38 (biology). Pape 1990: Figs. 16 and 22, 25 (male
genitalia). Pape 1996: 224 (catalog). Folkerts 1999:
257, 262.
Blaesoxipha (Fletcherimyia) jonesi; Downes 1965: 945

(catalog, distribution). Fish 1976: 201, 202 (biol-
ogy).
Blaesoxipha jonesi; Rymal and Folkerts 1982: 134 (bi-

ology).

Male. Length 10 mm. Row of setae along parafacial
thin, evenly spaced and distinct. Chaetotaxy: dorso-
centrals � 4 (anterior seta weak) � 4 (anterior two
weak); intra-alars � 2 (weak seta near suture line) �
2 (anterior seta weak; supra-alars � 2 (anterior seta
�one-half length of posterior seta) � 3 (middle seta
�2� length of anterior and posterior seta). Katepis-
ternum with two dorsal setae. Abdominal tergite 3
usually without lateral marginal and median marginal
setae. Abdominal tergite 4 with one lateral marginal
and one median marginal seta.

Fifth sternum with distinct posterior arms; anterior
medial window fairly large, medial lobes broadly
rounded and darkly sclerotized near tip. Scattered,
thin setae on posterior arms and medial area, with a
few longer, stout setae on posterior arms (Fig. 28).
Phallus with vesica separated into a dorsal and a pro-
truding ventral lobe, in lateral view, and without a
spinelike process near base of dorsal lobe; juxta more
darkly sclerotized basally (Fig. 19a,b). Pregonite ta-
pering to point at apex. Surstylus only slightly lobed
apically with one to two long, thin setae. Cercus elon-
gate and separated from other cercus in apical two-
thirds of length; dorsal humps broadly rounded; the
inner margins of the separated cerci nearly parallel for
a short distance at base, then divergent, with the tips
not distinctly convergent (Fig. 37).
Female. Length 8Ð9 mm. Sternum 7 with little seta-

tion. Sternum 8 with deep V-shaped apical invagina-
tion and with lateral depressed lobes mainly basal
(Fig. 46).
Diagnosis. The distinctive shape of the phallus will

easily separate males of F. jonesi from the other spe-
cies. The femaleÕs genitalia are similar to those of
F. abdita, F. celarata, and F. rileyi. The female can be
separated from F. abdita and F. celarata by the V-
shaped, rather than U-shaped, apical invagination of
sternum 8. It can be separated from F. rileyi by the
thinner apical points and the lack of basal lateral ex-
pansion of sternum 8.
Type.Holotype male [USNM]. Labels on holotype:

(1) Summerville, S.C.; F. M. Jones; minor, VII-18-15;
(2) F. M. Jones; coll; (3) gen dr [red typewriter print];
(4) Type No.; 20564; U.S.N.M. [red label]; Sar-
cophaga; jonesi; Ald.
Distribution. UNITED STATES: Alabama, Florida,

Georgia, North Carolina, South Carolina.
Biology. Aldrich (1916) described F. jonesi from

seven males from Summerville, SC, reared from
S. minor and S. flava by F. M. Jones; three males that
were part of the type series of Sarcophaga sarraceniae
Riley; and one male from Tifton, GA.
F. jonesi has been associated with both S. flava

(Fig. 3) (Aldrich 1916, Hepburn and Jones 1919) and
S. minor (Fig. 5) (Aldrich 1916, Fish 1976).

Fish (1976) examined the relationship between the
pitcher plantS.minorandF. jonesiat a site near Orange
Heights in Alachua County, Florida, in mid-August
1974. Single larvae ofF. jonesiwere found in 64% of the
pitchers examined, and all three larval stages were
represented. F. jonesi does not damage the leaves in
any way but it does consume substantial amounts of
insect material captured by the plant.

Dissections of female specimens for this revision
yielded six gravid females. These contained 2, 7, 12, 21,
and 36 Þrst instars. The 36 larvae obtained from one of
these females represent the highest number of larvae
observed in a gravid female of all the Fletcherimyia
species.

We reared one female from a pitcher of S. flava. It
passed through the pupal stage in 20 d.
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Fletcherimyia oreophilae n. sp.
(Figs. 11, 20a,b, 29, 38, 47)

Male. Length 10Ð13 mm. Chaetotaxy: dorsocen-
trals � 4 (anterior seta weak) � 4; intra-alars � 2
(weak seta near suture line) � 2 (anterior seta weak);
supra-alars � 1 � 3 (middle seta �2� length of an-
terior and posterior seta). Katepisternum with two
dorsal setae. Abdominal tergite 3 with zero to one
lateral marginal and without median marginal seta.
Abdominal tergite 4 with one lateral marginal and one
median marginal seta.

Fifth sternum with short posterior arms; anterior
medial window large, medial lobes broadly rounded.
Scattered, thin setae on posterior arms and medial
area, with a few longer, stout setae on posterior arms
(Fig. 29). Phallus with vesica projecting to a large
dorsal lobe, in lateral view, and with a spinelike pro-
cess near apex; juxta more darkly sclerotized basally
(Fig. 20a,b). Pregonite tapering to point at apex. Sur-
stylus very broad with a scattering of thin setae, dis-
tinctly projecting laterally from the body (Fig. 11).
Cercus elongate and separated from other cercus in
apical two-thirds of length; dorsal humps strongly pro-
duced; the inner margins of the separated cerci are
curved, with the tips distinctly convergent (Fig. 38).
Female. Length 11 mm. Sternum 8 rounded api-

cally, without apical invagination (Fig. 47).
Diagnosis. Both the phallus of the male and the

shape of sternum 8 of the female are very distinctive
and easily separate this species from all others.
Type. Holotype male [FSCA]. Labels on holotype:

(1) ALABAMA: Cherokee Co.; W of Jamestown; 31-
V-1990; R.F.C. Naczi; (2) Collected; in-copuli; #6;
(3) HOLOTYPE; Fletcherimyia; oreophilae;Dahlem &
Naczi [red label]. Allotype [FSCA] collected in cop-
ula with the holotype, but on a separate pin. Total of
14 paratypes. One male with same locality information
as holotype [USNM]. Two males [CNC, GD]: Ala-
bama: Cherokee Co.; W of Jamestown; 7-V-1991;
R.F.C. Naczi. Four males [(2) CNC, RFCN, GD]:
Alabama: DeKalb Co.; SE of Fort Payne, “right site”;
7-V-1991; R.F.C. Naczi. One male [USNM]: Alabama:
DeKalb Co.; SE of Fort Payne; 31-V-1990; R.F.C.
Naczi. Five males [USNM, NHMD, (3) GD] and one
female [GD]: Alabama: DeKalb Co.; SE of Fort Payne,
“right site”; 5-VI-2000; on pitchers of Sarracenia
oreophila; collectors: M.C. Earley; K.M. Flerlage;
T.M. Foree; J.L. Gabbard; R.F.C. Naczi; P. Valentine.
Distribution. UNITED STATES: Alabama.
Biology. F. oreophilae seems to be solely associated

with the pitcher plant S. oreophila (Fig. 6). This
pitcher plant is currently federally listed as an endan-
gered species.

Dissections of female specimens for this revision
yielded one gravid female. This female contained two
Þrst instars. These larvae were exceptionally large,
measuring �7 mm in length.
Etymology. This species is named after its only

known host plant, the endangered S. oreophila.

Fletcherimyia papei n. sp.
(Figs. 21a,b, 30, 39, 48)

Male.Length 6Ð9 mm. Chaetotaxy: dorsocentrals �
3 or four (anterior one or two weak) � 3; intra-alars �
1 � 2 (anterior seta weak); supra-alars � 1 � 3 (middle
seta �2� length of anterior and posterior seta).
Katepisternum with two dorsal setae. Abdominal ter-
gite 3 with one lateral marginal and one median mar-
ginal seta. Abdominal tergite 4 with two lateral mar-
ginals and one median marginal seta.

Fifth sternum with thin posterior arms; anterior
medial window large, medial lobes produced but with-
out apical projections. Scattered, thin setae on poste-
rior arms and medial area, with a few longer, stout
setae on posterior arms (Fig. 30). Phallus with vesica
rounded anteriorly and narrowing to a long point
dorsally and with a spinelike process near bottom of
anterior edge; juxta expanded anteriorly and more
darkly sclerotized basally (Fig. 21a,b). Pregonite ta-
pering to point at apex. Surstylus broadly rounded at
apex with one to two long, thin setae, distinctly pro-
jecting laterally from the body. Cercus elongate and
separated from other cercus in apical two-thirds of
length; dorsal humps only slightly projecting dorsally;
the separated cerci with the tips not distinctly con-
vergent (Fig. 39).
Female.Length 6Ð9 mm. Sterna 6 and 7 subequal in

size. Sternum 8 with shallow apical invagination and
small lateral depressions located basally (Fig. 48).
Diagnosis. This is generally the smallest member of
Fletcherimyia.

It most closely resembles F. fletcheri and F. folkertsi;
see diagnosis under F. fletcheri for details of characters
to use for separation.
Type. Holotype male [FSCA]. Labels on holotype:

(1) ALABAMA: Washington Co.; 4.2 miles. S of Cha-
tom, Route 17; 3-VIII-1994; R.F.C. Naczi; ex: Sarrace-
nia rubra subsp. wherryi; (2) HOLOTYPE; Fletcher-
imyia; papei; Dahlem & Naczi [red label]. Allotype
[FSCA]: Alabama: Washington Co.; 4.2 miles S of
Chatom, Route 17; 2-VIII-1994; R.F.C. Naczi. Total of
14 paratypes. Six males with the same locality infor-
mation as the holotype [USNM, CNC, NHMD, RFCN,
(2) GD]. One female [GD]: Alabama: Washington
Co.; 12.8 miles SSW of Chatom; 3-VIII-1994; R.F.C.
Naczi. Six females [USNM]: Southern Pines, NC; F.M.
Jones; rubra; collected on the following dates: VIII-4;
VIII-24; VIII-25; VIII-25 (a paratype of S. fletcheri);
VIII-26 (allotype of S. fletcheri); and VIII-31. One male
[CNC]: Warren, TX; 7-I-1950; F. A. Cowan Collector.
Distribution. UNITED STATES: Alabama, North

Carolina, Texas.
Biology. F. papei seems to be associated with the

pitcher plant species S. rubra (including the subspe-
cies wherryi) (Fig. 9). Rearing records of F. fletcheri
from S. rubra, noted in Aldrich (1916), are the result
of misidentiÞed females of F. papei.

Dissections of female specimens for this revision
yielded one gravid female, which contained 13 Þrst
instars.
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Etymology. This species is named in honor of
Thomas Pape for his work on North American Fletch-
erimyia and his great accomplishments with the Sar-
cophagidae.

Fletcherimyia rileyi (Aldrich)
(Figs. 22a,b, 31, 40, 49)

Sarcophaga rileyi Aldrich, 1916: 239Ð241, pl. 13,
Fig. 113; type locality: Summerville, SC; male holo-
type (description). Hepburn and Jones 1919: 460
(biology). Brimley 1938: 371 (distribution). Usinger
1956: 482 (biology).
Fletcherimyia rileyi; Roback 1954: 40, 84, Figs. 373Ð374

(systematics, male genitalia). Yeates et al. 1989: 38
(biology). Pape 1990: 48, Figs. 17 and 18, 23, 28
(paratypes, male genitalia). Pape 1996: 224 (cata-
log). Yanoviak and Folkerts 1991: 80 (biology).
Folkerts 1999: 257, 262.
Blaesoxipha (Fletcherimyia) rileyi; Downes 1965: 945

(distribution).
Blaesoxipha rileyi; Rymal and Folkerts 1982: 134 (bi-

ology).

Male. Length 11Ð13 mm. Chaetotaxy: dorsocen-
trals � 4 � 4 (anterior two weak); intra-alars � 2
(weak seta near suture line) � 2 (anterior seta weak).
Katepisternum with three dorsal setae, middle seta
weak. Abdominal tergite 3 with one lateral marginal
and without median marginal setae. Abdominal tergite
4 with one to two lateral marginals and one median
marginal seta.

Fifth sternum with short posterior arms; anterior
medial window large, medial lobes not strongly pro-
duced, with only a small, projection extending past
distal margin. Scattered, thin setae on posterior arms
and medial area, with a few longer, stout setae on
posterior arms (Fig. 31). Phallus with vesica rounded
anteriorly and narrowing to a blunt point dorsally and
with a spinelike process near middle; juxta more
darkly sclerotized basally (Fig. 22a,b). Pregonite ta-
pering to point at apex. Surstylus broadly oval at apex
with several long, thin setae. Cercus elongate and
separated from other cercus in apical three-fourths of
length; dorsal humps broadly rounded; the separated
cerci fairly thin, with the tips distinctly convergent
(Fig. 40).
Female. Length 7Ð13 mm (most 10Ð13 mm). Ster-

nites 6 and 7 with fairly dense setation. Sternum 8 with
deep, V-shaped apical invagination and with well de-
veloped lateral depressions extending apically to near
tip(Fig. 49).Thebaseof sternum8withdistinct lateral
extensions.
Diagnosis. The phallus is similar to that of F. abdita

but the spinelike process near the middle of the vesica
and the shape of the cerci will separate this species.
The female genitalia are similar to those of F. abdita,
F. celarata, and F. jonesi. For characters useful to sep-
arate the female, see the diagnosis under F. jonesi.
Type.Holotype male [USNM]. Labels on holotype:

(1) Summerville, S.C.; F.M. Jones; minor, VIII-9-15;

(2) F. M. Jones; coll; (3) Type No.; 20554; U.S.N.M.
[red label]; (4) Sarcophaga; rileyii Ald. [pink label].
Distribution. UNITED STATES: Alabama, Florida,

Georgia, Mississippi, North Carolina, South Carolina.
Biology.Aldrich (1916) described this species from

seven males and one female that were a part of the
material described by Riley as S. sarraceniae, all spec-
imens reared by F. M. Jones from pitchers of S. minor
and S. flava; and two males [misidentiÞed, see below]
from Theodore, AL, reared by F.M. Jones from pitch-
ers of S. leucophylla (�drummondi).
F. rileyi is associated with S. flava (Fig. 3) (Aldrich

1916, Hepburn and Jones 1919) and S. minor (Fig. 5)
(Aldrich 1916). Yanoviak and Folkerts (1991) found
that F. rileyiwas the second most commonly collected
sarcophagid from various pitcher plant sites in coastal
Mississippi, Alabama, and the Florida panhandle.

We collected F. rileyi on pitchers of S. flava in
Alabama and Florida. Two males and two females
were reared from S. flava. The larvae pupariated 13 d
after collection. The females emerged 17 and 21 d
later, whereas the males emerged after 21 and 24 d.

Dissections of female specimens for this revision
yielded two gravid females. These contained 31 and 32
Þrst instars.
Discussion. The allotype female dissected and ex-

amined by us seems to be F. rileyi, although the spec-
imen is smaller than most females of this species. The
two male paratypes reared from S. leucophylla were
discovered by Pape (1990) to be a different species,
which he described as F. abdita.
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