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A REVISION OF THE GENUS RAVINIA (DIPTERA: SARCOPHAGIDAE)

By

Gregory Alan Dahlem

The gerus Ravinia Robineau-Desvoidy is revised. All available
taxonamic, biological, ard distributional data for the larvae, puparia,
and adults are incorporated. A diagnostic key and illustrations of the
male and female genitalia are presented for the identification of the
thirty-seven species of Ravinia known fram the world. The genera
Chaetoravinja and Andinoravinia are placed as synonyms of Ravinia.
Thirty-three species are redescribed and the following species are
described as new: R. cisselli from Kentucky, R. downesi from Texas, R.
lopesi from Argentina, and R. shewelli from Colorado. R. haematodes is
placed as the senior name of the lone species fram the 0ld World. R.
Jhemminijeri is redefined, removed fram previous synonymy, and placed as
the senior name of R. ochracea. R. anxija is raised to the senior name
for the species which had been under the name R. lherminierj. Sarcophaga



addentata and S. cbscurjpes are placed as synonyms of R. pusiola. S.
rediviva is removed from synonymy with R. lherminierj and is placed as a

synonym of R. querula. R. columbiana is raised fram subspecies to
species status and R. rufipes intermedia is synonymized with R. rufipes.

R. laakei is placed as a synonym of R. vagabunda. The species
Chaetoravinia advena, C. barroj, and C. postnoda are included for the
first time in the gemus Ravinia.
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The gerus Ravinia represents a group of very cammon flies which is
often found in association with man in North America. Those members
whose life histories have been studied are primarily coprophagous in a
wide variety of mammalian dung. The nature of the Neotropical members
awaits further investigation, as very little is known of their biologies
at present. The only species fram the Old World, R. haematodes (Meigen),
has been noted an mumerous occasions as being a very cammon synanthropic
species in the Palearctic and Oriental regions. This revision provides a
key that will separate males and most females of this gemus to species,
new synonymy, and pulls together the widely scattered information on the
gemus, enabling association of much of the past research with current
names.

In recent years there has been much interest in the insect faunas of
dung, especially cow dung. This interest has been spawned by the spread
of the introduced face fly, Musca autumalis De Geer, across continental
North America and by investigations concerning the introduced horn fly,
Haematobia irritans (Limmaeus). Both of these introduced species are
important pests of cattle and dairy operations and both breed in cow



manure. Much of the work currently being done in North America on the
faunas of cow dung involves searching for native parasitoids and
predators that may be useful in the biological control of these pest
species. But these pests are recent invaders of the dung insect camplex.
Studies, such as those by Turner, et al. (1968) and Thamas & Wingo
(1968), indicate that the predator/parasitoid camplex of species found in
cow dung is much more suited and prone to control the native flies found
breeding in the dung, mainly members of the flesh fly genus Ravinia. In
order to better understand the possible predator/parasitoid relationships
vhich may have implications on the control of face fly and horn fly, more
information needs to be accumilated on the natural associations of
predator/parasitoid camplexes with Ravinia, and precise identifications
of the species involved are essential to allow repeatability of the
findings from such studies. One recent study indicates that species
within the Ravinia may be important biological control agents against the
face and horn fly (Pickens, 1981).

Another important area of concern is fly production sources in urban
cammmnities. It has been noted in studies such as those by Schoof et al.
(1954) and Silverly & Schoof (1955a, 1955b, 1955c) that dog dung is one
of the most important production media of muscoid flies in metropolitan
areas. Flesh flies are the most important decomposers of dog dung found
in these enviromments and, although the previously mentioned authors were
unable to identify or find experts to identify the sarcophagids they
collected, species of the genus Ravinia are, most probably, the most



important species involved. Oollecting of Ravinia by myself, and many
years of collecting by Dr. William L. Downes, Jr., has shown that members
of this genus do not normally occur in situations which would make them
pests of humans (such as in houses, on porches, or at picnics). This
camnot be said for other species, such as the house fly, which have been
reared fram dog dung. It is, therefore, important to know more about
these decamposers of dog feces around our hames in order to promote those
species of Ravinia which do the essential service of breaking down this
material and which do not show up as pests around the house. Essential
to such studies is the proper identification of the species involved.
Identifications of undetermined Sarcophagidae from various large,
institutional collections indicate that one-fourth to one-fifth of all
sarcophagids collected in North America belang to the gemus Ravinia. The
last camprehensive revision of this gemus was provided by Hall (1928),
but most of the names used in this revisionary study have subsequently
been placed as synonyms. Seventy-nine species names have been applied to
menbers of this gemus, of which thirty-seven are currently recognized.

NOMENCIATURAL HISTORY

The gerus Ravinia was established by Robineau-Desvoidy (1863) for

his new species, R. aurea, R. hebes, R. sulcata, and Meigen’s (1826)
s with the latter designated as the type species. He




included Myophora limpidipennis Robineau-Desvoidy, M. haemispherica
Robineau-Desvoidy, and M. horticola Robineau-Desvoidy, as synonyms of R.
bhaematodes (Meigen), but did not include Myophora lherminjeri Robineau-
Desvoidy in this new gemus. Bottcher (1913) included Ravinia as a
subgenus of Sarcophaga and included the species S. haematodes Meigen as a
member. No New World species were considered as members of the Ravinia
group until Parker (1914) redescribed the gemus and placed Helicobia
Quadrisetosa Coquillett and his new species R. cammnis, R. latisetosa,
and R, peniculata in the genus. Aldrich (1916) suggested that Ravinia
could be placed as a subgenus of Sarcophaga, included Parker’s (1914)
species, and described Sarcophaga floridensis, S. planifrons, S. ochracea
(as a variant of R. cammmnis Parker), and S. globulus as members of this
subgerus.

While Parker and Aldrich were busy describing the North American
fauna, C. H. T. Townsend was working on the fauna of South America. In
1912, Townsend described the gemus Punasarcophaga and placed the new
species P. auramaculata as the type of the gemnus. In 1917, Townsend
named several genera and species that are arrently considered within
Ravinia. He described the gemus Buravinia with R. camminis Parker as the
type species, Miltoravinia with S. planifrons Aldrich as the type
species, Chaetoravinia with H. quadrisetosa Coquillett as the type
species, Trixosarcophaga with S. aurjgena Townsend as the type species,
and Andinoravinia with his new species A. rufipes as the type species.
In 1927, Townsend described the gemus Catasarcophaga with his new species



Cat. trijvittata as the type species.

Hall (1928) revised the New World species of Ravinia but considered
Ravinia as a subgenus of Sarcophaga and synonymized Townsend’s genera
Punasarcophaga, Euravinia, Miltoravinia, Trixosarcophaga, Andinoravinia,
and Chaetoravinia with this subgenus. He redescribed Townsend’s species
P. auramaculata, S. aurigena, and A. rufipes. He raised Aldrich’s
Sarcophaga cammunis var. ochracea to species level because Greene (1925)
found the species to be distinct fram R. cammmnis Parker in the immature
stages. He synonymized R. cammunis Parker with S. pallinervis Thamson
because of correspandence with Timberlake. Timberlake found only ane
species of sarcophagid which agreed with Thamson’s description from
Hawaii. Hall did not examine Thamson’s type. He also included his new
species S. minuta, S. cbscuripes, S. orbitalis, S. duplicata, S.
aurecpyoa, S. ollantaytambensis, S. adamsii, and S. rejnhardii in this
subgerus. Hall (1929) changed the name of S. minuta to S. addentata,
since the name S. minuta was preoccupied by an earlier Robineau-Desvoidy
name.

Enderlein (1928) caused many nomenclatural problems throughout the
Sarcophagidae, including the genera and species now considered in the
Ravinia. He considered the gemus Servaisja Robineau-Desvoidy as a
synonym of Ravinia and included the species S. erythrura Meigen, S.
baematodes Meigen, S. amata Wiedemann, Musca tesselata Fabricius, S.
trivialis van der Wulp, S. debilis van der Wulp, and S. plinthopyga
Wiedemarn as members of the gemus. Of these species, only the type



species, R. haematodes, is currently considered in the Ravinia. He also
synonymized the genera Andinoravinia Townsend with Bercacea Robineau-
Desvoidy and Chaetoravinia Townsend with Pierretia Robineau-Desvoidy,
without any discussion. He established the gemus Engelina for S.
xanthopyga van der Wulp. Townsend (1938) later found that Enderlein’s S.
xanthopyga was actually a misidentification of Andinoravinia pufipes.
Enderlein also established the gemus Thyrocnema for Musca striata
Fabricius which was shown by Iundbeck (1927) to be a senior name for S.
haematodes Meigen. Hall (1937) notes that S. aureopyga Hall was placed
in the gerus Dienchaeta by Enderlein (1928) as an undescribed species.

Until 1930, the names applied to New World species of sarcophagids
by the early authors such as Robineau-Desvoidy, Macquart, Walker,
Thamson, and van der Wulp, were ignored for the most part, since their
descriptions were not specific enough to separate one species from
another and the types were generally inaccessable to American authors.
However, in 1929, the United States National Museum sent J. M. Aldrich to
visit several of the important European museums for the purpose of
 examining types of American Diptera. In the course of the work he was
able to see most of the types of American Sarcophaga. He reported his
findings on Sarcophaga in 1930 and established the following synonymy:
Myophora lherminieri Robineau-Desvoidy = R. commmnis Parker; S. amxia
Walker; S. querula Walker; S. avida Walker; S. rediviva Walker; S.
aspersa Walker; S. rabida Walker; S. acerba Walker; S. comes Walker; and
S. pallinervis Thomson. §. stimulans Walker = H. quadrisetosa



Coquillett; S. derelicta Walker; and S. vagabunda van der Wulp. S.
effrenata Walker = S. adamsj Hall; S. xanthopyga van der Wulp; and S.
conjugens van der Wulp. S. sueta van der Wulp, = S. ochracea Aldrich.
S. erxabunda van der Wulp = S. reiphardij Hall. S. pusiola van der Wulp
= R, peniculata Parker. He also found that his 1916 description of S.
assidua Walker corresponded to S. ventricosa van der Wulp. He
redescribed S. assjdua Walker and placed it in the Ravinia group along
with S. quadrivittata Macquart.

Fram the 1930’s to the 1950’s and beyand, there appears to be a
split between the generic namenclature used by North American authors and
South American authors. The North Americans were heavily influenced by
Aldrich’s (1916) major work and thus considered Ravinia as a subgemus of
Sarcophaga. The South Americans were heavily influenced by Townserd,
especially his works included in his Mamuals of Myiology (1934-38), and
utilized many of his smaller genera that are here considered synonymous
with Ravinia.

Hall (1931) described two new species in the North American fauna in
the subgerus Ravinja, S. coachellensis and S. laakei. Engel (1931)
described S, townsendi from Bolivia. Prado & Fonseca (1932) described
Euxavinia belforti fram Brazil. Blanchard (1939) described Andinoravinia
peinckei from Argentina. In the 0Old World, Iundbeck (1927) examined
Fabricius’ (1794) types of Musca striata and placed S.haematodes Meigen
as a synonym of this older name. Seguy (1935) described S. azoa from
Libya and, in 1938, described Gesnerjoides disjuncta from Maroc.



However, in 1939, Seguy placed these two species as synonyms of S.
striata (Fabricius).

Lopes (1941a) placed E. belforti Prado & Fonseca in the gerus
Ravinia when he discussed the female genitalia. Lopes (1946a) considered
Chaetoravinia a valid genus and placed S. effrenata Walker, S. errabunda
Wulp, S. stimilans Walker, and R. latisetosa Parker as members of this
gemus, as well as his new species C. dampfi. He also redescribed S.
vagabunda van der Wulp, removed it from synonymy with S. stimulans
Walker, and placed it in the Chaetoravinia. In this same paper he
considered M. lherminierj Robineau-Desvoidy, S. addentata Hall, S. sueta
van der Wulp, and S. ochracea Aldrich as members of Ravinia, and
redescribed S, sueta van der Wulp, removing it fram synonymy with S.
ochracea. Iopes (1946b) described C. almeidaj as a new species in the
gerus Chaetoravinia.

Roback (1952) described the new species Ravinia tancituro amd, in
1954, considered Ravinja as a valid genus with the following synonymy:
Punasarcophaga Townsend, Andinoravinia Townsend, Chaetoravinja Townsend,
Buravinia Townsend, Miltoravinia Townsend, Trixosarcophaga Townsend,
Catasarcophaga Townsend, and Engelina Enderlein. He redescribed the
gemus and included the following species as members: S. addentata Hall,
C. almeidai Lopes, S. assidua Walker, S. aurecpyga Hall, P. auromaculata
Townsend, S. aurigena Townsend, E. belfortji Prado & Fonseca, S.
cachellensis Hall, C. dawpfi Lopes, S. duplicata Hall, S. effrenata
Walker, S. errabunda van der Wulp, S. floridensis Aldrich, S. globulus
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Aldrich, S. laakei Hall, S. latisetosa Parker, M. lhemminjeri Robineau-
Desvoidy, A. meinckej Blanchard, S. cbscuripes Hall, S. ollantaytambensis
Hall, S. pectinata Aldrich, S. planifrons Aldrich, S. pusiola van der
Wulp, S. querula Walker, A. rufipes Townsend, S. stimilans Walker, S.
sueta van der Wulp, R. tancituro Roback, Cat. trivittata Townsend, and S.
vacabunda van der Wulp.

Dodge (1956a) considered Chaetoravinija as a valid gernus and included
the following U.S. species as members: Sarcophaga derelicta wWalker, S.
exrabunda van der Wulp, S. effrenata Walker, S. assidua Walker, R.
latisetosa Parker, S. coachellensis Hall, S. laakei Hall, and his new
species C. anandra. Fram correspondance with Dr. van Emden at the
British Museum of Natural History, Dodge found that the type of S.
stimilans more closely resembled the species R. latisetosa Parker ard S.
vagabunda van der Wulp than H. guadrisetosa Coquillett, and, therefore,
removed the name stimulans from use until such time that characters could
be found in the females that would separate R. latisetosa and S.
vagabunda from one ancther. He placed S. derelicta Walker as the senior
name for H. quadrisetosa Coquillett. In the genus Ravinia, Dodge
separated what had been known as M. lhemminjeri Robineau-Desvoidy into
three species, R. guerula (Walker), R. lhemminierj (Robineau-Desvoidy)
and R. acerba (Walker) with the following synomymy: R. querula = S.
avida Walker; S. aspersa Walker; S. rabida Walker; and R. commmnis
Parker. R. lhemminieri = S. anxia Walker; S. rediviva Walker; S. cames
Walker; and S. pallinervis Thomson. R. acerba = R. peniculata Parker.
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In this separation he mentions that the species R. lherminieri appeared
to be a complex of species. He also synonymized S. orbitalis Hall with
S. pectinata Aldrich and placed S. pectinata as a member of the Ravinia.
Dodge (1956b) described the new species C. barroi from Cuba and provided
a description of the female of C. glahulus.
ILopes (1962) reviewed the gemus Andinoravinia and described A.

rufipes intermedja and A. rufipes columbjana as two new subspecies of A.
nufipes Townsend fram Columbia.

Downes (1965) placed Chaetoravinia as a subgemus of Ravinia. He
mentions that R. latisetosa Parker prabably = R. assidua Walker and that

R. floridensis (Aldrich) probably = R. ochracea (Aldrich). He also placed S.
@uplicata Hall as a synonym of R. planifrons (Aldrich).

Dodge (1968) described the new species C. postnoda from Central
America.

Lopes (1969) separated the genus Ravinia into the following three
genera, with indicated synonymy: Ravinia = Punasarcophaga Townsend,
Bxavinia Townsend, Miltoravinia Townsend, and Trixosarcophaga Townsend;
Andinoravinia = Engelina Enderlein; Chaetoravinia = Catasarcophaga
Townsend. He considered PBoettia covaj Dodge and S. quadrivittata
Macquart as members of the gemus Ravinja and mentions that the use of M.
tessellata by Mattos (1919) was a misidentification of the species R.
belforti (Prado & Fonseca). In the Chaetoravinia he placed S. townsendi
Engel as a synonym of Cat. trivittata Townsend.

Lopes (1975a) described the species R. heithausi fram Costa Rica.
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Lopes (1976) redescribed S. advena Walker, placed it in the Chaetoravinia
and placed S. contermina Walker and Cat. trivittata Townsend as synonyms.
Iopes (1977) examined the holotype of S. derelicta Walker, redescribed
the species and placed it in the Chaetoravinja. He also examined the
holotypes of §. stimulans Walker, S. fulvipes Walker and S. assidua
Walker. He raised S. stimilans to species status within the
Chaetoravinia and placed S. assidua, S. fulvipes, and R. latisetosa
Parker as synonyms. However, he did not discuss the relationship between
C. vagabunda (van der Wulp) and C. stimilans. Lopes (1978b) removed
Boettja covaj from the Ravinia and synonymized it with B. fuscipennis
Dodge. He notes that he originally placed this species in the Ravinia on
the basis of Dodge’s (1965a) figures of the female genitalia.

The placement of Musca pernix Harris as the senior name over the
lone Palearctic species Ravinia strjata (Fabricius), slowly worked its
way into the literature. Dodge & Seago (1954) refer to pernix as the
senior name as does Downes (1965). Lopes, et al. (1977), however, lists
pemix as a questionable synonym of striata. The name Musca strjata
Fabricius is preocaupied by Gmelin, 1790. No Harris types have survived
to the present, yet authors had interpreted the original description as
that of lone Palearctic Ravinia. Pape (1986) examined the type material
of Fallen and found that Musca haemorrhoidalis Fallen was a junior
synonym of R. pernix. M. haemorrhoidalis Fallen is preoccupied by
villers (1789).

In this revision of the Ravinia, Chaetoravinia and Andinoravinia
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are placed as synonyms of Ravinja. Thirty-three species are redescribed
and the following species are described as new: R. cissellj from
Rentucky, R. downesi from Texas, R. lopesi from Argentina, and R.
shewelli from Colorado. R. haematodes is placed as the senior name of
the lone species fram the 0ld World. R. lhemrminierj is redefined,
removed fram previous synonymy, and placed as the senior name of R.
ochracea after examination of the holotype in the Musee National
D’Histoire Naturelle in Paris. R. anxia is raised to the senior name for
the species which had been under the name R. lherminijerji after study of
the Walker and van der Wulp types at the British Museum of Natural
History. Sarcophaga addentata and S. cbscuripes are placed as synonyms
of R. pusiola. $. rediviva is removed from synonymy with R. lhemminieri
and is placed as a synonym of R, querula. R. columbjana is raised from
subspecies to species status and R. rufipes intermedia is synonymized
with R. rufipes. R. laakei is placed as a synonym of R. vagabunda. The
species Chaetoravinia advena, C. barroj, and C. postnoda are included for
the first time in the genus Ravinia. The holotype of Sarcophaga
- quadrivittata Macquart was also studied and it was found to be not a
member of Ravinia.

Appendix A provides a catalog-style listing of namenclature and
synonymy adopted for this revision.

BIOLOGICAL REVIEW
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Much of the biological information recorded in the literature deals
with rearing species of the Ravinia from various media. Rearing data
described in the literature may be divided into two categories, rearings
fram natural media taken in from the field and rearings accamplished in
the laboratory by placing the first-instars on a chosen media. Both
types of investigations can provide valuable information on the life
histories of these flies. The following biological review uses the
namenclature adopted in this study. To associate literature references
with the names given below, consult the individual species descriptions.

Carnivore, amivore, and herbivore dung is routinely utilized by
members of the gerus Ravinia. R. acerba, R. anandra, and R. stimulans
have been reared from dog feces (Dodge, 1956a; Wilton, 1962; Coffey,
1966; personal cbservations). R. stimuilans has been reared from wolf
dung collected at a zoo in lansing, Michigan (personal adbservations). R.
acerba, R. almeidai, R. anandra, R. anxia, R. belforti, R. derelicta, and
R._haematodes have been reared on human excrement (Howard, 1900; Aldrich,
1916; Kirchberg, 1954; Dodge, 1956a; Mihalyi, 1965; Coffey, 1966; Kano,
Field and Shinonaga, 1967; Lopes and Kano, 1968; Sychevskaya, 1970;
ILopes, 1974). Cow manure is the most cammonly studied breeding media,
and the species R. anxia, R. derelicta, R. lhemminieri, R. pectinata, R.
planifrons, R. pusiola, R. querula, and R. stimilans have been reared
fram it (Howard, 1901; Greene, 1925; Knipling, 1936; Mohr, 1943; Coffey,
1966; Sanders and Dobson, 1966; Turner, et al., 1968; Thamas and Wingo,
1968; Valiela, 1969; Blume, 1970; Thamas and Morgan, 1972; Valiela, 1974;
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Merritt and Anderson, 1977; Davis and Turner, 1978; Wharton and Moon,
1979; Pickens, 1981). R. anxia and R. planifrons have been reared from
sheep dung (Wilson, 1932; Coffey, 1966). R. amxia and R. querula have
been reared fram horse mamure (Coffey, 1966). R. anxia has also been
reared on pig feces (Coffey, 1966).

Same species of Ravinia have been reported as parasitoids of other
insects and other invertebrates. While same of these records are
probably based on misidentifications, others appear to have same
validity. R. errabunda has been reared from the Mexican bean beetle,
Epilachna varjvestis Mulsant (Coleoptera: Coccinellidae) (van Emden,
1950) . R. anxia has been reared fram Lachnosterna horni Smith
(Coleoptera: Scarabaeidae) (van Emden, 1950) and has been found to be a
predator of eggs or larvae of the face fly, Musca autumalis De Geer
(Pickens, 1981). R. haematodes has been reared from Oryctes nasicornis
L. (Colecptera: Scarabaeidae) (Thampson, 1943; van Emden, 1950), as well
as fram grasshoppers and snails (Seguy, 1932, 1941; Rodendorf and Verves,
1978).

Several species have been reared in the laboratory by various
researchers. R. anandra has been reared fram meat (Dodge, 1956a). R.
anxia has been reared on decamposing hamburger (Knipling, 1936). R.
anxia, R. pusjola, and R. stimilans have been reared on pork liver
(Sanjean, 1957). R. haematodes has been implicated in uman wound and
intestinal myiasis (James, 1947; Trofimov et al., 1958; Zumpt, 1965;
Rohdendorf and Verves, 1978).
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Same of the data on collection of species of Ravinia also provides
valuable information on the life histories of these species. R.
coachellensis (Hall) was collected in traps which were baited with
decaying liver, urea, and water (Hall, 1931). R. derelicta, R.
stimulans, R. lherminjeri, R. pusiola, and R. sueta (probably = R.
Querula) are recorded as scavenger species on pig carion by Payne & King
(1972). R._vagabunda has been collected in traps baited with decaying
beef (Hall, 1931). R. heithausi lopes was collected on various flowers
in Costa Rica (Lopes, 1975a). R. anxia is noted from onion fields
(Merrill & Hutson, 1953), as being attracted to dog dung (Coffey, 1966),
ard collected fram a trap baited with a hare carcass in Alaska (Gill,
1955). R. acerba is noted as being attracted to pig dung (Coffey, 1966).
R. derelicta, R. stimilans, R. lhemminierj, R. pusiola, and R. querula were
collected in traps baited with chicken entrails and, sametimes, human
feces (Dodge & Seago, 1954). R. stimulans is noted as being attracted to
human dung (Coffey, 1966). Iundbeck (1927) notes that R. haematodes is
camon in sandy places and is often seen on human excrement. R.
haematodes has been reported to be attracted to feces, meat and fruits
(Eberhardt, 1955; Gregor and Povolny, 1961) and has been captured in
food markets in Budapest, Hungary (Aradi and Mihalyi, 1971). R. querula
is attracted to human, sheep, pig and dog dung (Coffey, 1966).

Same information on female fecundity is present in the literature.
Knipling (1936) found that four females of R. derelicta yielded 20, 24,
28, and 30 larvae, respectively. He notes that 18, 32, and 40 larvae
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were squeezed from three females of R. stimilans. For R. anxia he found
20, 27, 29, 32, and 40 larvae in five gravid females. He collected 15

larvae from a female of R. lherminierji. He also found that five females
of R. pusiola produced 21, 24, 25, 40, and 44 larvae. Zakharova (1966)
dissected 34 females of R. haematodes and notes the minimum fecundity to
be 16 larvae and the maximm fecundity to be 52 larvae. larval counts
can be misleading if obtained fram pinned specimens, as the females of
Ravinia tend to expell many of their larvae as they die (personal
cbservations) .

Information on the length of the life-cyles of species of this genus
is limited. Knipling (1936) notes that the life cycle, from first-instar
to adult, may be less than 11 days for R. derelicta. He also notes the
developmental period of R. stimulans as being 16 days and R. anxia as
being 13 days. Thamas & Morgan (1972) fourd that the time of pupation of
the horn fly, H. irritans, coincided with the time of pupation of R.
@erula and used R. querula as an indicator species to tell when the horn
flies were pupating.

A mumber of insect parasitoids have been reared fram the puparia of
bovine dung-breeding Ravinia (Blickle, 1961; Turner, et al., 1968; Thomas
and Wingo, 1968; Hayes and Turnmer, 1971; Moore and Legner, 1973; Watts
and Cambs, 1975; Wharton, 1979; Figg, et al., 1983a; Figg, et al.,
1983b). These include: Aleochara bimaculata Gravenhorst; A. bipustulata
(L.), and Aleochara sp. (Colecptera: Staphylinidae); Alysia ridibunda
Say, Aphaereta pallipes (Say), and Phaenocarpa sp. (Hymenoptera:
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Braconidae) ; Xyalophora quincuelinata (Say) and Figites sp. (Hymenoptera:
Cynipidae) ; Eucoila impatiens and Eucoila sp. (Hymenoptera: Bucoilidae):;
Trichopria sp. (Hymenoptera: Diapridae); Trichamalopsis dubia (Ashmead),
Muscidifurax raptor Girault and Sanders, Muscidifurax sp., Spalangia
haematobjae Ashmead, S. nigra Iatreille, and S. nigroaenea Curtis
(Hymenoptera: Pteramalidae). In addition to insect parasitoids, R. anxia
is also known to be attacked by the nematode Heterotylenchus autumnalis
Nickle (Stoffolano and Streams, 1971; Stoffolano, 1973).

Peckham, et al. (1973) found that Oxybelus uniglumis quadrinotatus
(Hymenoptera: Sphecidae) provisioned its nests with R. acerba and R.
anxia adults, alang with a variety of other cyclorrhaphan flies. Only
males were used as provisions. Wharton (1979) noted that Philonthus sp.
(Coleoptera: Staphylinidae) adults captured early instars of R. guerula.
Ants are important natural enemies of dung-breeding Diptera, although
published studies have not dealt with Ravinia specifically (Pimental,
1955; Wingo, et al., 1974; Wharton, 1979).

Coock and Gerhardt (1977) looked at selective mortality of insects in
manure from cattle fed Rabon” and Dimilin® and found that
population levels of members of the gerus Ravinia were significantly
reduced fram Rabon, but not Dimilin.

Very little has been written on male station taking and mating
behavior of the Ravinia. Dodge & Seago (1954) found unusually high
ratios of males to females in R. lhemminjeri and R. guerula in their
collections of sarcophagids from mountain sumits in Georgia. They were
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unable to explain this phenamena as a mating behavior, since they only
collected one mating pair of R. querula and none of R. lhemminierji during
their entire study. Chapman (1954) collected 41 males and only 1 female
of R. querula in his study of sumit-frequenting insects in Montana.
Mating behavior of R. haematodes (as striata) is described by Hammer
(1942) with the mere statement that the couples pursue each other into
the air before tumbling to the ground. Lopes and Kano (1968) provide an
examination of the relationships of the various parts of the male and
female genitalia of R. belforti which were killed during copulation. A
detailed account of the mating behavior of R. stimlans is presented
later, under the biology section of this species’ description.
Cbservations of potential station—site locations are given in the species
description, when available.

IARVAL MORPHOLOGY

The Sarcophagidae are normally ovoviviparous, that is, the eggs are
" retained within the bipouched uterus for development and first instars
are deposited. The larvae are still enclosed in their chorionic
membranes when deposited and release themselves by clawing vigorously
with their mouth hooks (Sanjean, 1957). This important facet of the life
history of sarcophagids allows the opportunity to study the first instars
of these flies by dissecting a dead, pinned specimen of a female and
abtaining the larvae held within the uterus. The larvae pass through
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three instars before pupariation. First instars do not have developed
anterior spiracles, second instars have only two slits in the posterior
spiracles while third instars have three slits.

A detailed study of the larvae of Ravinia was outside the scope
of this revision, but published accounts of the larvae have been
incorporated. Knipling (1936) studied the first instar of R. pusiola, R.
anxia, R. sueta (probably = R. querula or R. lhemminieri), R. stimulans
ard R. derelicta. Sanjean (1957) studied the first, secornd, and third
instars of R. pusiola, R. anxia and R. stimilans. The larvae of R.
haematodes has been described by Kano & Sato (1951). Lopes (1982)
described R. belfordi and R. almeidaj first instars. Greene (1925)
described the puparia of R. querula, R. lherminieri, and R. derelicta.
Wharton and Moon (1979) described the puparia of R. stimulans, R.
pusiola, R. planifrons, R. anxia, R. derelicta, and R. guerula.

In the Ravinia and Oxysarcodexia the first instars exhibit an
extreme state of the labrum in which it appears wholly membranous and
have very well developed pseudotrachea, which are often darkly pigmented
(Downes, 1955; personal cbservations). The well developed pseudotrachea
also ocaurs in several coprophagous species of the gemus Sarcophaga and
may be related to the dung-feeding mode of life. Their function is
unknown at the present time.

ADULT MORPHOLOGY
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The genus Ravinia was described by Robineau-Desvoidy (1863) and was
separated fram other genera by the character of the frontal bristles
diverging very little anteriorly. This character is generally true in
the Ravinia, but it cannot be used to separate the gerus fraom other
sarcophagid genera recognized today. Adults of the genus Ravinja are
separated fram all others by the presence of the following characters:
postalar wall setulate; tegulae orangish in ground color, sametimes
partly infuscated; male without apical sautellar bristles and with
reddish-orange genital capsule; female with frontal vitta at midpoint
twice or more width of parafrontal plate at that level. R. shewelli
n.sp. is the only species that does not conform to all of these external
characters, having a black tegula and black genitalia. The form of the
male and female genitalia, however, definitely associate this species
with others in the gerus Ravinia.

The terminology used in this revision is that of McAlpine, et al.
(1981) except for characters of the aedeagus, where the terminology of
Roback (1954) has been used. The male aedeagus has proven to be the
single most important tool used to most separate species in this gernus
(and nearly all other genera of Sarcophaginae as well). I have
aggressively searched for non-genitalic features of the adults that are
useful in the separation of species and are mentioned where applicable.

METHODS AND MATERTALS
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Nearly 12,000 specimens were examined fram mumerous localities in
North, South, and Central America. The specimens were from various
institutions, the collection of Dr. W. L. Downes, Jr. (WLD), and my
personal collection (GAD). Examinations and dissectiaons of specimens
were normally undertaken at a magnification of 50 X with the use of a
leitz Wetzlar dissecting microscope. Illustrations of the genitalia were
accamplished with the aid of a Bausch and Lamb Microprojector.

Dissections of the male and female genitalia were accamplished
using the following technique:

Stepl:HeatupasolutimoflGl(7pe11etsm-lt0100cH20):'m
a water bath kept just below boiling. This usually takes about 2 hours.

Step 2: Carefully remove the entire abdamen of the specimen to be
studied by grasping it gently with forceps and rocking the abdamen up and
down until it breaks off fram the thorax.

Step 3: Place the abdamen in the KOH solution for 5 minutes.
While the abdamen is in the solution, placedistilledl-lzoin3
depressions in a culture plate.

Step 4: Remove the abdamen fram the KOH solution and place it in
ane of the depressions filled with distilled H20. Under the scope, make
an incision between the 4 and 5 sternites (males) or 5™ and 6
sternites (females). The cuticle should be very pliable at this point,
ifmt,thelﬂisolutimslmldbelefttoheatm;pforanoﬂaermor
80 (gravid females may need to soak a bit longer than other specimens).

Step 5: Dissect off the genitalia and place in adjacent fresthO.
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Step 6: Using an eyedropper or pipette, rinse the abdaomen’s
interior and exterior until free of trachea and other ursanted remains.
Dismrdoldarﬂmmlyfredmﬂfatleast3tims. Be sure to check
for larvae when dissecting females.

Step 7: Place abdamen in adjacent fresh water. Return to work on
genitalia and dissect out parts that need detailed examination.

Step 8: Place abdamen in a vial of glacial acetic acid for ca. 1
mimite. Remove abdamen and place on a paper towel, with the basal
opening of the abdamen down, to dry. This will restore the abdamen’s
pruinosity and tessellation pattern. If it does not restore, it may be
time to change the KOH and/or acetic acid solutions.

Step 9: Place a small amount of glue an the thorax where the
abdamen is to be replaced, using a mimuten mounted on a matchstick.
Under the scope, replace the abdamen to its original position.

Step 10: Place genitalia in a depression filled with glycerine.
Swirl around until most of the water is removed. Place genitalia in a
microvial and attach to pin of specimen to which they belong.



Geruus RAVINIA Robineau-Desvoidy

RAVINIA Robineau-Desvoidy, 1863: 434. Type species: Sarcophaga
haematodes Meigen (orig. des.).

Punasarcophaga Townsend, 1915: 408-409. Type species: Punasarcophaga
auramaculata Townsend (orig. des.).

Andinoravinia Townsend, 1917: 190, 193, 195, 196. Type species:
Andinoravinia rufipes Townsend (orig. des.).

Chaetoravinia Townsend, 1917: 190, 193, 195. Type species: Helicobia
Quadrisetosa Coquillett (orig. des.) = derelicta (Walker).

Buravinia Townsend, 1917: 191, 194, 195. Type species: Ravinia commnis
Parker (orig. des.) = guerula (Walker).

Miltoravinia Townsend, 1917: 191, 194, 195. Type species: Sarcophaga
planifrons Aldrich (orig. des.).

Trixosarcophaga Townsend, 1917: 191, 194, 195. Type species: Sarcophaga
aurigena Townsend (orig. des.).

Catasarcophaga Townsend, 1927: 220, 295. Type species: Catasarcophaga
trivittata Townsend (orig. des.) = advena (Walker).

Engelina Enderlein, 1928: 16. Type species: Sarcophaga xanthopyga
Enderlein, nec. van der Wulp (orig. des.) = misidentification of
Iufipes (Townsend).

Thyrsocnema Enderlein, 1928: 42-43. Type species: Musca striata
Fabricius (orig. des.).

23
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ADULT: Frontal setae diverging very little. Male usually without
proclinate orbital setae, female usually with two. Female with well
developed outer vertical setae. Female with frontal vitta at midpoint
twice or more width of fronto-orbital plates at that level. Postalar
wall setulate. Tegulae orangish in ground color, sametimes partly
infuscated (with the exception of R. shewelli n.sp. where the tegulae is
blackish). Male without apical scutellar bristles. Mesofemur of male
with postero-ventral, apical camb of short, stout, setae. Metatibia with
apical posteroventral bristle not differentiated or but slightly so.
Presutural acrostichal setae differentiated. R s
with or without dorsal setae. Genital capsule orangish (with the
exception of R. shewelli where the genital capsule is blackish). Male
aedeagus with basiphallus and distiphallus fused. Juxta absent (with the

exception of R. effrenata (Walker)).

with dorsal setae, Rl

KEY TO SPECIES OF RAVINIA

1 leithd:rsal setae ...ccceceee cesesscescsnenen cecvcce cecsccsee oo 2
2 (1) Costa with ventral setl.llaeextaﬁlrgpastSctoRl cocesccscces 3
2’ Costa with ventral setulae ending at SC .ccceceecvescecccccecccees 8
3 (2)R1withdorsalsetaee)¢exﬁirgpastbendof80, male with simuous
3'R1wiﬂxdorsa1setaeemirgatbaﬂof8c Ceerecescescenssennonnns 4
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4 (3) Male with bifid cerci (figures 2b-c), female with sternites 6, 7,
and 8 with nearly parallel margins (figure 2e) ........... R. advena
4’ Cerci of male not bifid, female with sternites 6 and 7 much wider

than sternite 8 (figures 13d, 25d, 32d) ..cccoesese T
5 (4) Palpus orange .....c.c... cesessessesssscsscsscssesssss R, Xufipes

57 Palpus DlaCK «eeeeeecececncaceececsescscacssssasssascassassssssass 6
6 (5) Cerci of male with long, thin, parallel apices (figure 25b);
hillae aedeagus with distinctly darkened base (figure 25c); sternite
8 of female with lang, basal projections (figure 25d) ... R. meinkei
6’ Cerci of male with stouter and more divergent apices (figure 13b);
hillae not distinctly darkened basally, not darker than adjacent
distiphallus (figure 13c); sternite 8 of female without long, basal
projections (figure 13d) ...cccce.. cecscessescsascans . R. columbiana
7 (3) Sternite 5 of male with large mesal window and multilobed
appearance along mesal convexity (figure 3a); sternite 8 of female
with a flat, apical lip (figure 3d) ...ccccceceeeeeccse. R, almeidai
7’ Sternite 5 of male with mesal margins nearly parallel (figure 29a):
sternite 8 of female uniformly convex, without apical lip (figure
P ) I . R. postnoda
8 (2) MALES cevvereerecnreanacsccasasancnsennssnnans Y -
9 (8) Cerci with apices strongly convergent (figures Sb, 15b) ...... 10
9’ Cerci with apices slightly convergent or parallel .....ccceeeeees 11
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11 (9) Vesica lang, extending much past hillae in lateral view, may be

bent upwards against basiphallus ...ccccececcccecccccncccscsccces 14
11’ Vesica short, shorter or slightly longer than hillae in lateral

Viw ® © 0 0000000000000 000000000 PSOOOOSSNONSIOLILIOSIOSIOSLOLIOSEOSTPODS e 900000 12

12 (11) Proclinate upper orbital setae present ............ . R. downesii
12’ Proclinate upper orbital setae absent ......ccccececececceccsccess 13

13 (12) Fifth sternite with a pair of large, ventrally produced labes
and several strong setae (figure 18a) ....cceceeeeee... R. €rrabunda
13’ Fifth sternite produced medially, appearing as parallel brushes
(FIQUIE 14@) +veveererereeneeecescssoccscssensnsssonsnsses Re dampfi
14 (11) Distiphallus rounded, vesica strongly bent upwards against
basiphalus in lateral view (figure 20C) .....cecs0ce.... R. globulus
14’ Vesica not strongly bent upwards against basiphalus in lateral
15 (14) Cerci with long, thin apices (figure 17b) ......... R. effrenata
15’ Cerci with rather short, thick apices (figures 34b, 37b) ........ 16
16 (15) Hillae rounded dorsally in lateral view (figure 37c)R. vagabunda
16’ Hillae pointed dorsally in lateral view (figure 34c) .. R. stimilans
R. coachellensis
17 (8) Sternites 7 and 8 at least partially fused (figures 9d, 20d).. 18
17’ Sternites 7 and 8 not fused ......... cecesssscccccscscccssssscsss 19
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19 (17) Sternite 7 campletely divided into two separate plates (figure
15d) cccecccccccccccccenanenan ceeecscenas cesesessensens R. derelicta
19’ Sternite 7 entire .....cccciceecetecctctesestcscsccscscsssscscass 20
20 (19) Sternite 8 much smaller in width than sternite 7 and situated in
apical indentation of sternite 7 (figures 17d, 344, 37d) ........ 21
20’ Sternite 8 nearly as wide as sternite 7 (figures 4, 16d, 18d) ... 23
21 (20) Sternite 7 with a nearly straight anterior margin, not bi-lobed
(FIQUEE 17A) vevveveeeeeencencssccscecessessesassesssss Re_effrenata
21’ Sternite 7 incised anteriorly, appearing bi-labed ...ccccececeee. 22
22 (21) Sternite 7 with rounded anterior lobes (figure 34d) R. stimulans
22’ Sternite 7 with pointed anterior lobes (figure 37d) ... R. vagabunda
R. coachellensis
23 (20) Sternite 7 long, wide and conspicuous (figure 18d) R. errabunda
23’ Sternite 7 not much different is size from sternites 6 and 8 .... 24
24 (23) Sternite 8 with lateral, oval depressions (figure 16d)R. downesi
24’ Sternite 8 without such depressions (figure 4) .......... R. anapdra
25 (1) With 3 postsutural dorsocentral setae .......ccccecceececcccecs 26
25’ With 4 postsutural Gorsocentral SEtAE ........ceeeeeeeeseeceesons .3

26 (25) Tegulae and genitalia Orange .....cccececeecscccccccccscccces 27

zs’mmmmiablm ......0......0...........’..mu
27 (26) Male with hillae broad dorsally and much narrowed ventrally

(figure 21c); female with sternite 7 long and rectangular (figure
21d) (oldmld) ® 0 0000000000000 0000000000000000000000 M
27’ Hillae of male not drastically narrowed ventrally; sternite 7 of
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famale often triangular, if rectangular then not longer than wide
(New World) ..ccceeeecccceces cocctecsscccccsecssscstcscsncescsces 28
28 (27) Hillae broad dorsally with a distinct notch, giving the aedeagus
an ax-like appearance (figures 22c, 36c); sternite 7 of female more
rectangular than triangular in general appearance (figures 22d, 36d)
eeeecccsccccccccecsenscsssccccoessssssssccccsssssssssscsccscccccs 29
28’ Hillae without a distinct notch and not broad dorsally (figures ic,
30c) ; stermite 7 of female triangular (figures 14, 30d) ......... 30
29 (28) Hillae with broad, conspicucus notch (figure 36c); sternite 7 of
female with nearly straight apical margin ............. R. tancituro
29’ Hillae with small notch (figure 22c); apical margin of sternite 7 of
female with triangular mesal projection (figure 22d) .. R. heithausi
30 (28) Hillae much thimner dorsally than ventrally (figure 1c);
sternite 7 of female broadly triangular (figure 1d) ...... R. acerba
30’ Hillae nearly equally thick dorsally and ventrally (figure 30c):;
sternite 7 of female not as broad as above (figure 30d) . R. pusiola
31 (25) Palpus ard 1egs Orange ...ccocececssssssssssssess R. floridensis
317 Palpus DlacK ccccceccecccccccccccscccsccsscsnssccccsnsccscssssene 32
32 (31) Meso and metathoracic coxae and trochanters orange ... R. lopesi
32’ Omae and trochanters black ....... esecevcssresccerecssnsocs ceeee 33
33 (32) MALES cceveecccncccccccsccncccccccscsscacsccnccccscacscencess 34
33’ FAMAlES cccececococccccsccccscscscsovssssssccscsssccccscscscccscsese 45
34 (33) Gena golden PruiNOBe ..c.ceecosescccssccscscsssssssssssssscsse 35
34’ Gena grey pruinose, with at most yellow pruinosity restricted to
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edge of gena at genal GrooVe ...cccecccccccccscccscscssscscscsccs 41
35 (34) Corpus abrubtly expanded dorsally, posterior margin of aedeagus
in lateral view distinctly notched (figure 6c) ........ R. aureopyga
35’ Posterior margin of aedeagus in lateral view smoothly rounded ... 36
36 (35) Aedeagus with a distinct plate between hillae, extending
36’ Aedeagus without a distinct plate between hillae .......cccc00ees 37
37 (36) Fifth sternite with long lateral arms (figure 23a)R. lherminieri
37’ Fifth sternite longer than wide (e.g., figure 8a) ......ece0000.. 38
38 (37) Frontal vitta distinctly narrowed posteriorly ...... R. aurigena
38’ Frontal vitta with parallel margins or slightly narrowed
POStEriorlY ceceeccecsececccsecsccscscssssssscscscsccsscscscsssscs 39
39 (38) Hillae rounded and bulbous at tip (figure 10c) ..... R. belforti
39’ Hillae not bulbous, rather triangular in appearance ......ccec... 40
40 (39) Corpus smoothly rounded posteroventrally (figure 26C) .......
ceesssssesecssssscsssssasssessscssesscssessssse R. Ollantaytambensis
40’ Corpus with distinct medial expansion posteroventrally (figure 8c)
cececcssesssrescscsscssssssessnnescsscsssserena ...+« R. auragmaculata
41 (34) Corpus much reduced and thimned at apex (figure 28c) ........

cececccescsescesscsscesstescssnane ceceesesssssssssss R plannifrons
41’ Corpus broadly rounded at APeX cceccceccrcccccsccsccscaccsscccasee 42
42 (41) Ground color of posteroventral area of tergum 5 arangish, hillae

appearing rather triangular (figure 11C) .ececeecceecsecse.. Ry Cissilli
42’ Ground color of tergum 5 grey throughout, hillae not distinctly
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NAXYoOWing AOrsSally .cceccececcccccccscsccccccccccscccccccccscnsacsas 43
43 (42) Hillae clear membranous dorsally, corpus not extending much past

ventral margin of hillae ..... cecsessesessssesssscsesss R. pectinata
43’ Hillae at most with thin clear membranous strip dorsally, corpus

appearing rather bulbous below ventral margin of hillae ......... 44
44 (43) Aedeagus with distinct anteriorly produced median plate between
44’ Aedeagus without such a plate between hillae .............. R. anxia

45 (33) Sternite 7 without dense golden pruinosity ....cceceeeeeceses 46
45’ Sternite 7 with dense golden pruinosity .cccceececccccccss cecenes 49

46 (45) Sternite 7 very broad, not distinctly narrowing posteriorly
(FIQUEE 31d) vevevereeneenconsencessesanscocasasnccnnnnas R._querula
46’ Sternite 7 narrowing posteriorly ..cccccececescccccscscsccssseses 47
47 (46) lateral margins of sternite 7 convergent, nearly from basal
margin (figure 5d) ..cccccececccccccans cescscesscsccscsacns R. anxia
47’ lateral margins of sternite 7 nearly parallel over basal half ... 48
48 (47) Sternite 6 with medial invagination on anterior margin (figure
27d) cecccecccces cesesesesssesssessssssssssssssssssssses Ro pectinata
48’ Sternite 6 with a straight anterior margin (figure 28d) .........
49 (45) Sternite 7 with basal lobes (figure 6d) ........... R. aureopyga
49’ Sternite 7 with lateral margins smoothly rounded .cccececececccss 50
50 (49) Sternite 7 nearly equal in size to sternite 6, sternites 6 and 7

together appearing as a broad oval (figure 35d) ........... R. sueta
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50’ Sternite 7 langer than sternite 6, sternites 6 and 7 not forming a
51 (50) Gena grey pruinose, at most with tinge of yellow at margin with

Ravinia acerba (Walker)
(Figures. 1a - d)

Sarcophaga acerba Walker, 1849: 824-825. Type-locality: Nova Scotia
(female). Aldrich, 1930: 15 (synonymy).

Ravinia peniculata Parker, 1914: 58-59, figure 45. Type-locality:
?Massachusetts (male). Metz, 1916: 218, 235, figures 98, 99
(description of chramosames). Greene, 1925: 6, 21, figure 39
(description of puparium). Aldrich, 1930: 33 (synonymy).

Sarcophaga penjculata (Parker). Aldrich, 1916: 114, 121-123, figure 49
(key, redescription). Hall, 1928: 334, 336, figure 3 (key,
redescription). Wimn and Beaulieu, 1932: 81 (locality records).
Brown, 1934: 250 (biology).

Sarcophaga pusjola authors, nec. van der Wulp. Sanjean, 1957: 55-56,
figures 114A-122 (description of larva).
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Ravinia lhemminierji authors, nec. Robineau-Desvoidy. Gill, 1955: 651
(biology) .

Ravinia acerba (Walker). Dodge, 1956a: 188, 189 (synonymy,
redescription). Coffey, 1966: 214, 217 (biology). Peckham, et al.,
1973: 652 (biology).

ADULT: Length: 6 - 10 mn. Fronto-orbital plate gray pruinose,
often with copperish tinge ventrally. Gena gray pruinose with a bit of a
yellowish tinge at border with genal groove. Two to three well developed
presutural acrostichal setae; 3 postsutural dorsocentrals. Thoracic
pleurae gray pruinose.

MAIE: Cerci of moderate size with apices parallel to slightly
convergent (figure 1b). Fifth sternite as in figure la. Hillae of the
aedeagus well developed, noticably narrowing toward apex (figure 1ic).

FEMALIE: Sternite 7 much larger than sternites 6 and 8 and rather
triangular in shape (figure 1d). Sternite 6 with same basal, dark,
infuscation.

IARVAE: The larvae may have been described by Sanjean (1957).

PUPARTIUM: A description of the puparium may be provided by Greene

(1925) .

DIAGNOSIS: This species may be separated fram R. anxja and R.
Q@erula by the presence of 3 strong postsuteral dorsocentral setae. It
is easily separated from R. shewelli by its orange tegulae and orange
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Figure 1: Genitalia of Ravinia acerba. (a) Male fifth sternite; (b) Male
cerci; (c) Aedeagus; (d) Female sternites 6, 7 ard 8.
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genitalia. It can usually be separated fram the species R. pusjola and
R. tancituro by the presence of at least 2 strong presutural acrostichals
and dark grey color. The genitalia are diagnostic (especially the male’s
aedeagus) and will separate this species fram other species with 3
postsuteral dorsocentrals.

TYPES: Female holotype, Nova Scotia (BMNH). Examined in 1986, in
good condition.

MATERIAL EXAMINED: 88 males and 87 females (BRC, BMNH, CAS, CSU,
FMNH, MCZ, MSU, OSU, SUNY, WLD), including 5 paratypes of peniculata
(MCZ). MICH. Charning, Dickinson Co., 4 June 1983, M. Arduser (male-MSU;
used for figures la-c). MICH. Channing, Dickinson Co., 12 Aug. 1987,
R.L. Fischer (female-MSU, used for figure 1d).

DISTRIBUTION: Canada (Alberta, British Columbia, New Brunswick,
Northwest Territory, Nova Scotia, Ontario, Quebec), northern United
States (Alaska, California, Colorado, Maine, Massachusetts, Michigan,
Mimnesota, New Hampshire, New Jersey, New York, Chio, Oregon,
Pemnsylvania, Vermont, Washington). Distribution from material examined.
The species appears to be relatively uncammonly collected but widely
distributed.

BIOIOGY: Little is known of the biology. Coffey (1966) may have
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reared acerba from human and dog feces and collected it on swine dung.
It has been collected in an open white pine stand and on flowers in
Timagami, Ontario (Brown, 1934). It may have been collected in a trap
baited with a hare carcass in Circle, Alaska (Gill, 1955). A series of 4
males and 2 females was collected in New Brunswick on Chamcook Hill
sumit, 637’ by G.E. Shewell (BRC). One female was collected in New
Brunswick on flowers of Solidago sempervirens by G.E. Shewell (BRC). R.
acerba has been collected in Malaise traps fram the localities of
Gatineau Co., Quebec (BMNH: 1 male); Dickenson Co., Michigan (MSU: 8
males, 1 female); and Kenora Co., Ontario (CAS: 3 females). A
description and notes an the behavior of chramosames may be given by Metz
(1916) . This species may have been found as prey/provision of larvae in
the nest of the wasp Oxybelus uniglumis quadrinotatus Say (Hymenoptera:
Sphecidae) by Peckham, Kurczewski, and Peckham (1973) in New York.

REMARKS: This species may be fourd in collections under the names
acerba, lherminjeri, peniculata and pusiola. In each of these cases,
specimens may be mixed with those of pusijola, tancituro, as well as
several other species. Determinations of acerba by Dodge after 1960 seem
to be reliable, others should be regarded as questionable.

Aldrich (1930) erronecusly placed acerba as synonym of lhemminieri
and placed peniculata as synonym of pusiola. This has caused some
problems with information about this species in the literature. Although

Boyes (1963) states the synonymy of peniculata with pusjola when



36

discussing the work of Metz (1916), I believe that the species in
question may be acerba since the initial identifications were performed
by Parker and I have seen a specimen of pusiola determined by Parker as
peniculata, but the determination also included a statement that this may
be a geographical race. Twelve specimens of acerba were studied that
were identified as peniculata by Parker, including 5 paratypes. It can
not be ruled out, however, that the species in question was actually
pusiola. Six specimens of pusijola were studied that were identified as
peniculata by Parker. Although Gill (1955) lists a record of lhemminieri
(this species is now placed under the name anxja), I believe this to be a
record of acerba due to the more northern range of this species and
because a specimen of acerba has been seen by myself, collected in
Alaska, but no Alaskan specimens of anxia were included in material
examined. The listing of acerba as a prey species by Peckham, et al.
(1973) is considered to be guestionable and may apply to acerba or
pusiola, as both species are found in New York. Specimens borrowed from
the State University of New York collection did not include Ravinia
specimens attributable to this study. The figure of the male genitalia
of pusiola by Hallock (1940a, 1940b) matches that of pusjola, rather than
acerba, even though he notes synonymy with penjculata. The de<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>