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Abstract

A key to the six known species of Calliphora Robineau-Desvoidy (Diptera: Calliphoridae) from the Neotropical Region
is given. Species distributions and key characters are discussed. Calliphora irazuana Townsend, 1908 is resurrected as a
valid name for a species found in Central America and Mexico, stat. nov. Calliphora triseta sp. nov. is described from
numerous specimens from Costa Rica, El Salvador and Mexico. Nominal species Calliphora nigra Mello, 1974 and Cal-
liphora antojuanae Mariluis, 1982 are synonymized with Calliphora nigribasis Macquart, 1851, n. syn. An Appendix is
provided that clarifies the status of the names Calliphora peruviana Robineau-Desvoidy, 1830, Lucilia peruviana Robin-
eau-Desvoidy, 1830, and Calliphora peruviana Macquart, 1851.
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Introduction

The first species of Calliphora described from the Neotropical Region was Calliphora peruviana Robineau-Des-
voidy, 1830, but this is now considered a species of Lucilia Robineau-Desvoidy, 1830 (see Appendix). Macquart
(1851) described C. nigribasis from Colombia, which was later treated by Hall (1948) as a synonym of C. peruvi-
ana (herein considered a misidentification, the valid name is C. nigribasis; see Appendix). Townsend (1908)
described C. irazuana from Costa Rica. Shannon (1923) synonymized C. irazuana with what he called a “dark
bearded form” of C. vomitoria (Linnaeus) (a Holarctic species misidentified from the Neotropical Region). Later,
Shannon (1926) treated C. irazuana as a synonym of C. nigribasis. Hall (1948) questionably synonymized C. ira-
zuana with C. terraenovae Macquart (a Nearctic species misidentified from the Neotropical Region) (C. irazuana
is herein considered a valid species). Mello (1962) described C. lopesi from southern Brazil. Mariluis (1978)
described a new species of Calliphora, C. calcedoniae, but later Mariluis and Peris (1985) synonymized it with C.
nigribasis. More recently, C. maestrica was described based on four females from Cuba (Peris et al. 1998). Whit-
worth (2010) redescribed this species (including the male for the first time) and expanded its known range to
include Jamaica and Dominican Republic.

Studies of the Neotropical species of Calliphora have been conducted in Brazil and Argentinawhere the genus
is represented by only two described endemic and one introduced species. The South American Calliphora species
C. lopesi Méllo, C. nigribasis Macquart and the introduced C. vicina Robineau-Desvoidy have been studied by a
variety of authors (Mello 1962; Mariluis 1978; Mariluis & Peris 1985; Baumgartner & Greenberg 1985; Peris &
Gonzales-Mora 1989). No studies have been conducted on the Central American Calliphora, though they were
recently discussed by Vargas & Wood (2010). Those authors suggested that the single Central American Calli-
phora species may be C. irazuana, which | can confirm is the case after having examined Townsend's type of the
species. In addition, this study revealed a previously unknown species of Calliphora that is described herein.
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This study of Neotropical Calliphora wasinitiated to address the following issues: to establish what valid spe-
cies occur in the region; to provide a key to permit identification of the species; to redescribe the known species of
Calliphora; to resurrect a previously described species (C. irazuana); and to describe a new species (C. triseta).

Material and methods

Geography. The Neotropical Region isdefined asincluding South America, Central America, the West Indies, and
portions of southern Mexico along the east and west coasts. See Brown et al. (2009, fig. 1.1) for amap showing the
boundary between the Nearctic and Neotropical Regions. Location coordinates given for many INBIO specimens
use the Lambert Norte system and are expressedasL_N .

Terminology. The terminology primarily follows McAlpine (1981), but see exceptions discussed in Whit-
worth (2006). See Whitworth (2006, 2010), Rognes (1991) and Hall (1948) for further discussion of key characters
and illustrations. Some proportional measures are included, see Whitworth (2006, figs. 23, 24) for measurement of
the frons to head ratio. The expression “frons 0.10 (0.08-0.11/5) of head width at narrowest” means frons averages
one-tenth of head width measured at narrowest point in five specimens. Similar proportions are used for frons/first
flagellomere, parafacial/frons, parafacial/first flagellomere and gena to eye ratios. Measurements were made with
an ocular micrometer.

Abbreviations. For abdominal sclerites, tergites are identified as T and sternites as ST. T1+2 isthefirst appar-
ent abdomina segment, followed by T3-5 in males and T3-8 in females; sternites are ST1-5 in males and ST1-8
in females.

The acronyms of collections cited in thiswork are as follows:

BG Bernard Greenberg Collection, currently in part in TW Collection, ultimately to be permanently
deposited in other institutions.
BMNH Natural History Museum [formerly British Museum (Natural History)], London, United Kingdom.

BYU Brigham Young University, Provo, Utah, USA.

CMNH Carnegie Museum of Natural History, Pittsburgh, Pennsylvania, USA.

CNC Canadian National Collection of Insects, Agriculture and Agri-Food Canada, Ottawa, Ontario, Can-
ada

FIOC Fundacao Instituto Oswaldo Cruz, Rio de Janeiro, Brazil.

FSCA Florida State Collection of Arthropods, Gainesville, Florida, USA.

INBIO Instituto Nacional de Biodiversidad, Santo Domingo de Heredia, Costa Rica.

1IZAC Academia de Ciencias de Cuba, Instituo de Zoologia, Habana, Cuba.

LACM Los Angeles County Museum of Natural History, Los Angeles, California, USA.

MNHN Museum National d’ Histoire Naturelle, Paris, France.
OUMNH  Oxford University Museum of Natural History, Hope Entomological Collections, Oxford, United

Kingdom.

TAMU Texas A&M University, College Station, Texas, USA.

T™W Terry Whitworth Collection, Puyallup, Washington, USA.

UCDC University of California, R.M. Bohart Museum of Entomology, Davis, California, USA.

USNM National Museum of Natural History [formerly United States National Museum], Smithsonian I nsti-
tution, Washington, District of Columbia, USA.

usu Utah State University, Logan, Utah, USA.

WSUP M.T. James Entomological Collection, Washington State University, Pullman, Washington, USA.

Illustrations. Features unique to species of Neotropica Calliphora are illustrated herein or the reader is
referred to illustrations elsewhere. See Hall (1948), Rognes (1991) and Whitworth (2006, 2010) for other calli-
phorid characters.

Dissections. Genitalic dissections were performed by gently prying the abdomen up and down to break it away
from the thorax. The abdomen was placed in a hot solution of 10% potassium hydroxide in a test tube and sus-
pended in abath of boiling water for about two to four minutes to soften and partially clear it. It was next rinsed in
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abath of distilled water for afew minutes, then rinsed in 95% ethyl alcohol and finally placed in glycerin to dissect
the genitalia. When transferring between solutions, the excess fluids were absorbed by touching the parts against a
paper towel. In males, sternites ST1-ST5 were cut out with micro scissors and laid back, then the genitalia capsule
and sternites were removed. The sternites were separated from the genitalia at ST5 and retained for further study;
sternites in females have not yet been used. The remaining abdomen was dehydrated for a few minutes in 95%
ethyl alcohol, soaked in xylene for a few more minutes, then air dried and glued to a card under the specimen or
reattached to the specimen’s thorax with glue. If necessary, the genitalic capsule and sternites were again placed in
potassium hydroxide in a water bath to further clear and macerate soft tissue to complete genitalic dissection. This
was followed by awater bath, treatment in acetic acid to neutralize the potassium hydroxide and finally dehydrat-
ing in 95% ethyl alcohol before transferring to glycerol. Ovipositors and spermathecae were generally mounted on
slides; specimens in glycerol were rinsed in 95% ethyl alcohol, blotted on a tissue and transferred to a drop of
Eupara which was covered with a slide cover. Slides were dried for about two weeks in a warming oven at about
65°C to harden the Euparal.

Dissection tools included fine point tweezers, 2 and 4mm micro scissors, and various fine probes utilizing
tungsten needles and insect pins purchased from BioQuip Products, Rancho Dominguez, CA, and World Precision
Instruments, Sarasota, FL. Dissections were performed primarily with a Bausch and Lomb Stereozoom 7 micro-
scope equipped with 10-20x oculars allowing magnification to 140x. Most photography was done with a Nikon
D90 camera through a Meiji Techno stereomicroscope with afocus range of 7.5-112.5x using 1.0x or 1.5x objec-
tives. To improve depth of field, a series of 5-20 images were taken through the microscope, then Helicon software
(heliconsoft.com) was used to merge the photos. Slides of small specimens were studied with the aid of a CHT
model Olympus compound microscope with 40-400x lenses. Lighting was supplied by dual fiberoptic lights, and a
light ring and dome were used for many photos. See Kerr et. al. (2008) for more information about using a reflec-
tive domefor photography. Additional information on this subject can be found under dome lighting on the Califor-
nia Department of Food and Agriculture website (http://www.cdfa.ca.gov/phpps/ppd/entomol ogy/Dome/kd-
200.html).

Collection areas and collection techniques. Most of the material used for this study was borrowed from the
institutions cited above. Additional specimens were collected by the author during visits to the area around Car-
dona, state of Soriano, Uruguay and various areas around San Jose, Costa Ricain San Jose and Heredia Provinces.
Flies were collected with bait traps baited with fish or chicken flesh and entrails. See Whitworth (2010) for details
about traps and trapping techniques. Since that publication, a very light weight, portable and economical “Pop-up
Butterfly Bait Trap” has become available from BugDorm Store (http://bugdorm.megaview.com.tw/pop-up-butter-
fly-bait-trap-cone-type-pack-of-6-p-143.html). This trap has been tested and found to be as effective as previously
used traps that were bulkier and more expensive.

Specimen counts by sex, collection dates and locations are given for all specimens examined. Most labels are
in Spanish or Portuguese and were sometimes difficult to interpret. In most cases data was recorded exactly as writ-
ten on labels, except for obvious spelling errors.

Subfamily Calliphorinae
Genus Calliphora Robineau-Desvoidy, 1830

Calliphora Robineau-Desvoidy, 1830: 433. Type species. Musca vomitoria Linnaeus, 1758 by original designation, one of a
total of 17 species, including peruviana RD.

Dear (1985) has provided a key to the Neotropical subfamilies of Calliphoridae. The subfamily Calliphorinae is
represented in the Neotropical Region by a single genus, Calliphora. The genus can be distinguished from other
Neotropical calliphorid genera by its bare stem vein, lower calypter setose above, bare suprasquamal ridge, thorax
dull grey with whitish microtomentum, and abdomen subshining metallic blue with more or less whitish micro-
tomentum.

Other characters in common for species of the genus include a robust orange palpus with stout black setae;
parafacial black to brown, lower half sometimes reddish to orange; parafacial with one or two changeable spotsin
both sexes, females also with a changeable spot midway on fronto-orbital plate when viewed from above; gena
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usually brown or black, anterior half may be more or less orangein C. irazuana, whileit isusually bright orangein
C. vicina; genal groove black in C. nigribasis and C. triseta, usually reddish in the other four species; pedicel and
first flagellomere size variable, brown to reddish-brown; single row of strong postocular setae present, usually
some additional irregular rows below; occiput with silky gold or silvery setae. Thorax with typical chaetotaxy; nor-
mally two postsutural intra-alars, but three postsutural intra-alarsin C. triseta; sometimes atiny setain front of the
two usual setaein C. irazuana; setation of humeral callus normally 3+1, in C. maestrica 2+1; lateral scutellar setae
4+4 except in C. maestrica 3+3; katepisternal setal formula normally 2+1, in C. maestrica 1+1; proepisternal
depression dark silvery with brown to black setae; anterior spiracle brown to orange-brown, posterior spiracle usu-
aly darker brown. Base of wing infuscated along costa to apex of costal cell, angling back to anterior edge of basal
medial and posterior cubital cells, intensity and extent of areawith color somewhat variable (Fig. 7), except hyaline
in C. vicina; upper calypter, rim and fringe more or less dark brown; rim and fringe of lower calypter normally
brown to reddish brown in two species, C. irazuana and C. nigribasis (Fig. 4), rim and fringe are usually white or
palein the remaining four species, including C. lopesi, C. maestrica, C. triseta, and C. vicina (Fig. 3); bend in vein
M closer to wing margin than to dm-cu crossvein (as in Whitworth 2006, fig. 42) except equidistant in C. mae-
strica; basicosta and tegula dark brown to black, except basicosta yellow to orange and tegulablack in C. maestrica
and C. vicina.

Male. Frons narrow, 0.03-0.12 of head width (except for a fronsg/head ratio of 0.29 in male C. maestrica),
without lateroclinate and proclinate orbital setae, except for C. maestrica where these setae are present. In latera
view, C. irazuana and C. lopesi with long slender surstyli curving forward, in the former the surstylus ends in a
sharp point while in the latter it ends bluntly (Figs. 8-11); surstylusin C. nigribasis similar, but shorter and more
robust (Figs. 12, 13); C. triseta (Figs. 14, 15) and C. vicina (cf. Rognes 1991, figs. 140, 141) have broader, digitate
surstyli which are parallel-sided; in C. maestrica surstyli are triangular (Whitworth 2010, fig. 11); from the rear,
five species with surstyli curved more or less inward; in C. maestrica, surstyli forceps-like in posterior view with
cerci embedded in the base of surstyli (Whitworth 2010, fig. 10). The phalli of al 6 Neotropical Calliphora are
similar (Figs. 16-23). For C. maestrica see Whitworth (2010 figs. 12, 13) and for C. vicina see Rognes (1991, figs.
143, 144). The epiphallus is broad and cupped, angling more or less forward, the tip angling more or less sharply
downward; it originates at the posterior end of the basiphallus in two species (C. irazuana, C. lopesi), midway in
three species (C. nigribasis, C. triseta, C. vicina) and near anterior end in one species (C. maestrica); venter of
hypophallus serrated posteriorly; tip of paraphallus foot-like and serrated apically in all but C. maestrica; this spe-
cies has ahook-like tip of paraphallus with no apparent serrations; acrophallus similar in all species, venter of ante-
rior end with posterior pointing denticles, more or less broad in dorsal view; all species appear to have lateral ducts.
The hypandria of the four native Calliphora species in South and Central Americaare al similar (Figs. 24, 27, 30,
33). The distal end varies from broad in C. nigribasis to narrower in C. irazuana; in the West Indies species, C.
maestrica hypandria are much more slender (Whitworth 2010, fig. 14). The hypandrium of C. vicina was not
examined. The pre- and postgonites of all six Calliphora species are also similar. Calliphora irazuana, C. lopesi
(Figs. 25, 28), and C. vicina (Rognes 1991, fig.146) each normally have 4 setae on the pregonite, while in C.
nigribasis and C. triseta (Figs. 31, 34) each has six setae and C. maestrica has about ten setae (Whitworth 2010,
fig.15). The postgonites of all species are similar; each has asingle very fine seta at its inner base. This seta com-
monly breaks off during dissection but the socket is visible in some of the photos. The gjaculatory sclerites are sim-
ilar in each species (Figs. 26, 29, 32, 35) (for C. vicina see Rognes 1991, fig. 145; for C. maestrica see Whitworth
2010, fig. 16). Sternites of C. irazuana, C. lopesi, C. triseta (Figs. 36, 37, 39) and C. vicina are typical of most
other New World species of this genus while in two species, C. nigribasis (Fig. 38) and C. maestrica (Whitworth
2010, fig. 17) ST5 is exceptionally broad.

Female. Frons broad with one lateroclinate seta and two proclinate setae. Ovipositors and spermathecae of
five species are similar (Figs. 40-47), for C. vicina see Rognes 1991 (figs. 147, 148). Calliphora maestrica ovipos-
itor (Whitworth 2010, fig. 18) is much different; anterior portion of T6 in C. irazuana and C. lopesi broader, taper-
ing to a narrower posterior; T6 more oval in C. irazuana, C. nigribasis, and C. triseta; very broad, but short in C.
maestrica; T6 with central areaweak in C. irazuana, C. lopesi, C. nigribasis and C. maestrica, only anterior edge
weak in C. triseta and no weak areas in C. vicina; anterolateral corners of T6 weak in all species except C. mae-
strica. ST6 is more or less oval in C. irazuana, C. lopesi, and C. triseta; while broader in C. nigribasis and nar-
rower in C. vicina (Rognes 1991, fig. 148); in C. maestrica ST6 is broader than long (Whitworth 2010, fig. 18). T7
is almost divided in five species, with only a narrow connection on rear edge; in C. maestrica sclerites are com-
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pletely divided. ST7 islong and parallel-sided in C. irazuana, C. lopesi, and C. nigribasis; while it tapers distally to
anarrow neck and expands at the marginin C. triseta and C. vicina; in C. maestrica ST7 islarge and oval with the
lower portion isolated by a large horizontal weak area (Whitworth 2010, fig. 18). In all species, T8 is divided into
two sclerites by alarge membranous areg; in five species ST8 is slightly longer than T8 with similar shape; poste-
rior margin of C. irazuana and C. lopesi with a bifurcation lacking in others; in C. maestrica ST8 is reduced to two
small triangular sclerites at the posterior margin. The epiproct, hypoproct and spermathecae are similar in all spe-
cies (Figs. 40-47).

Discussion. Twelve specimens of Calliphora coloradensis Hough (FSCA) were examined from southern Mex-
ico near the boundary of the Neotropical Region, State of Puebla near Tehuacan. In addition, seven C. latifrons
Hough (FSCA) were found in the same area, as well asin several other locations in the highlands and further north
in Mexico. A single C. grahami Aldrich(CNC) was examined collected from the mountains north of Mexico City,
however it was not found further south in Mexico or in any of the Neotropical Region. None of these species is
included in the key that follows; specimens suspected to be these species may be keyed using Whitworth (2006).

Key to the species of Neotropical Calliphora

1 BasicoStayellOW 0 OFaNgE . . . . .. ..ottt et e e e e e e 2
- Basicostabrown to DIaCk. . . . . ... 3
2. Genal dilation with black vestiture; katepisternal formula 1+1 (Whitworth, 2010, fig. 9); base of wing dark, infuscated along
costa to apex of costal cell, angling back to anterior edge of basal medial and posterior cubital cells (asin Fig. 7); male frons
broad, averaging 0.29 (0.028-0.30/5) of head width; male and femal e genitalia unique (Whitworth 2010, figs. 10, 11, 18), see
detailed discussion and illustrations in Whitworth (2010); known only from West Indies in Cuba, Dominican Republic, and
JAMBICA . . . oottt e e e C. maestrica
- Genal dilation with reddish vestiture on front half or more; katepisternal formula 2+1 (Whitworth, 2010, fig. 8); base of wing
hyaline; male frons much narrower, averaging 0.075 (0.07-0.08)/4 of head width; charactersillustrated in Rognes (1991, figs.
132, 139-148) and Mello (1962, figs. 1-10); known in the Neotropical Region from Argentina, Chile, Cuba, Falklands, Mex-
1CO, Panama, UTUGQUAY . . . . . .ottt e e e e e et e e e e e e e e e e e C. vicina
3. Three postsutural intra-alar setae; lower calypter, rim and setal fringe whitish, especially near distal end (Fig. 3) (also in C.
lopesi); parafacia uniformly dark brown or black; male frons narrow, less than half the width of the parafacial at widest, 0.031
(0.030-0.031)/5 head width; surstylus broad in lateral view (Fig. 14), from rear, cerci often distinctly y-shaped (Fig. 15, y-
shape not distinct in photo); female, width of parafacia about equal to width of first flagellomere, 1.3 ( 1.1-1.5/5); known only
from CostaRica, El Salvador and Mexico (Fig. 1) . ..ottt e e e et C. triseta
- Two postsutural intra-alar setag; if three, then the first very tiny (sometimes in C. irazuana); lower calypter rim and fringe
brown to reddish brown (except whitein C. lopesi); lower half of parafacial orange color; male frons width variable; surstylus
narrower in lateral view, from rear, parallel or V-shaped; female, parafacial 1.5-2x width of first flagellomere (exceptin C. ira-
zuana); ranges do not overlap except iNC.irazZuaNa . . .. . ..ottt et e e e 4
4, Rim of lower calypter pae with whitish setae; genal groove red (also often red in C. irazuana, but ranges do not overlap);
supravibrissal setae on facial ridge weaker, ascending from the vibrissa about halfway to antenna base (Fig. 5); male frons
broad, about 1.6x width of parafacial, 0.066 (0.06-0.07/5) of head width; male surstylus slender in lateral view, cerci shorter
than surstyli (Figs. 10, 11); female, T5 with no incision; known only from Brazil and Uruguay (Fig. 2)............ C. lopesi
- Rim and fringe of lower calypter usually darker, reddish, brown or black (as in Fig. 4); genal groove usualy dark brown to
black; setae on facial ridge stronger, usually ascending up from the vibrissa two-thirds or more toward antennal base (Fig. 6) ;
other charactersvariable . . .. ... . 5
5. Known only from Central America; gena groove usually reddish like lower parafacial; anterior half of gena often reddish-
brown; setae on occiput yellowish; sometimes a third tiny postsutural intra-alar seta (usually much smaller than in C. triseta);
male frons much narrower than width of first flagellomere, 0.034 (0.03-0.04/5) of head width; width of parafacial about equal
to width of first flagellomere; surstylus slender in lateral view; cerci narrow in posterior view, about aslong as surstylus (Figs.
8, 9); female parafacial 1.4x or less width of first flagellomere; known from higher elevationsin Costa Rica, El Salvador, Gua-
temalaand Mexico (Fig. 1) and islikely present in other Central Americancountries....................... C.irazuana
- Known only from South America; genal groove usually dark brown to black, concolorous with gena color; gena al black to
dark brown; white silky setae on occiput, extending into rear of postgena area; only two postsutural intra-alar setae; male frons
wider than first flagellomere, 0.102 (0.09-0.12/5) of head width; width of parafacial about 1.9x width of first flagellomere;
surstylus broader in lateral view; cerci broad in posterior view, shorter than surstylus (see Figs. 12, 13); female parafacial
broad, about twice the width of first flagellomere, 2.3 (2.1-2.5/5); at high elevationsin Argentina, Bolivia, Colombia, Ecuador,
Peru, Venezuela (Fig. 2) . ..o vttt e e C. nigribasis
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FIGURE 1. Map of Central America and southern Mexico showing the localities of examined specimens of Calliphora ira-
zuana, C. triseta and C. vicina. Map does not show localities in northern Mexico.

Calliphorairazuana Townsend, 1908
Figs. 1,4, 8,9, 16, 17, 24-26, 36, 40, 44, 51

Calliphora irazuana Townsend, 1908: 118; Vargas and Wood, 2010: 1303.
Calliphora vomitoria: Shannon, 1923: 115 (misidentification).

Calliphora nigribasis: Shannon, 1926: 134 (misidentification).
Calliphora terraenovae: Hall, 1948: 303 (misidentification).

Typeinformation. Townsend (1908) described Calliphora irazuana from a single female specimen (USNM, Type
No. 10886). The holotype was collected by Schild and Burgdorf from Irazu, Costa Rica; no date of collection was
given. The holotype was examined and specimen labels are shown in Fig. 51.

The holoypeistypica of the female of this species described below. Itis generally in good condition, though it
ismissing atarsus on right side of midleg, venter of midthorax near pin has heavy white glue, and there are breaks
in cuticle of dorsolateral area at base of abdomen on right side and at rear tip of scutellum. Only two postsutural
intra-alar setae present, the type lacks the tiny extra postsutural intra-alar setafound in some specimens.

Diagnosis. Known only from higher elevations (900m or more) in Central America and Mexico. To distin-
guish C. irazuana from C. triseta (geographical ranges overlap): C. irazuana normally has only two postsutural
intra-alar setae (some specimens have atiny third seta barely larger than surrounding small setag) while triseta nor-
mally has adistinct third intra-alar seta. Additional character states of irazuanainclude genal groove usually orange
versus brown or black; setae on back of head pale yellow versus whitish; lower calypter rim and setal fringe usually
reddish brown versus pale whitish; anterior third to half of gena often with faint reddish coloration versus all dark;
surstylus in lateral view short and slender versus broad and longer; male frons narrow, 0.034 (0.03-0.04/5) of head
width, similar to C. triseta.
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FIGURE 2. Map of South America showing the localities of examined specimens of Calliphora lopesi, C. nigribasis and C.
vicina.
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FIGURES 3-7. Calliphora character states. 3. C. triseta, pale whitish setae on upper surface, rim and fringe of lower calypter.
4. C. irazuana, brown setae on upper surface, rim and fringe of lower calypter. 5. C. lopesi male, setae extend about halfway up
facia ridge. 6. C. triseta male, setae extend about 80% up facia ridge. 7. C. nigribasis, base of wing infuscated.

Description. Frontal vitta and lower parafacial reddish brown; anterior half of gena often more reddish brown
in contrast to the rear half and postgena which is brown to dark brown; genal groove reddish brown to brown;
upper parafacial and fronto-orbital plate faintly golden color when viewed from above, black to dark brown from
below; occiput with 2—3 rows of stout black setae below the postocular row; center of occiput with silky yellow
setae. Supravibrissal setae on facial ridge ascending about 70% up facial ridge toward antennal base (asin Fig. 6).
Anterior thoracic spiracle brown to orange brown, lighter around opening, posterior spiracle dark brown; normally
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with only two postsutural intra-alar setae, sometimes a third weak seta. Central area of upper calypter brown, outer
margin pale, rim of calypter and fringe dark brown to black; lower caypter, including rim, usually dark brown with
long reddish brown fringe. Males smaller, averaging 9-10mm in length, females larger, averaging 10—-13mm.

M ale. Frons narrow, at narrowest, 0.034 (0.03-0.04/5) of head width; 0.45 (0.39-0.50/5) of first flagellomere;
parafacial wide, at narrowest, 2.4x frons width (1.8-2.8/5); about equal to first flagellomere 1.1 (0.92-1.2/5); gena
to eyeratio 0.44 (0.42-0.46/5). Fronto-orbital plates meet in middle; frontal setae ascend about 2/3 up frons toward
median ocellus. A contrasting changeable spot visible at top of parafacial. Surstyli and cerci in lateral view long
and slender, similar to those in C. lopesi which is known only from southern South America; surstylus ending in
sharp point versus rounded point in C. lopesi. In posterior view, cercus and surstylus equal in length (Fig. 9) versus
cercus longer than surstylusin C. lopesi (Fig. 11). Phallus, hypandrium, pre- and postgonites, gjaculatory sclerites,
and sternites asin Figs. 16, 17, 24-26, 36, respectively.

Female. Frons 0.35 (0.34-0.35/5) of head width at narrowest; 3.9 (3.4—4.4/5) of first flagellomere; parafacial,
at narrowest, 0.36 (0.31-0.39/5) of frons; 1.4 (1.2-1.4/5) of first flagellomere; genato eyeratio 0.58 (0.57—-0.60/5).
Frontal setae long and densely set, ascending to level of rear ocelli; one lateroclinate and two proclinate fronto-
orhital setae present. Two changeable spots visible, one midway on fronto-orbital plate and one on upper parafa-
cial. TS5 with short incision, which can be difficult to see when tip of abdomen is curled under. Ovipositor and sper-
mathecae as in Figs. 40, 44, posterior margin of ST8 bifurcated in this species and C. lopesi.

Specimens examined. 34 males, 122 females. Costa Rica (19 males, 112 females): Alajuela Province: 6
females, Rio Poasito, May 10, 1995, Baumann and Houseman (BYU). Cartago Province: 2 females, Cartago,
9°40'N 83°50'W, May 18-20, 1973, 2610m, J. Helava (CNC); 1 female, Villa Mills, May 2, 1980, T. Laverty,
(CNC); 1 male, 5 females, Hgw. 2 km, 93, 9°36'N 83°45'W, April 7, 1985, H. Goulet, L. Masner (CNC); 1 male, 1
female, PN. Tapanti-Macizo de la Muerte, el Tgjo, 2840m, L_S 329700 593100, Feb. 11, 2002, M. Alfaro
(INBIO); 1 male, Rio Macho, Camino a Torre 46, 2760m, L_S 396700 482550, 12 April, 1997, B. Gamboa
(INBIO); 1 female, 4 km E Tres Rios, EAO, Nov. 11, 1988, F.D. Parker, J.B. Welch, F.R. Ramirez (USNM). Here-
dia Province: 1 female, Volcan Poas, Feb. 21, 1980, T. Laverty (CNC); 4 males, 38 females, Barva Volcano,
10°70'10"N 84°87'50"W Jan. 15, 2011, T.L. Whitworth (TW); 5 females, Barva, Braulio Carrillo PN., 2500m,
L_S 233400 523200, Dec., 1989, A. Fernandez (INBIO); 4 females, Vol. Poas, July 12, 1962, M.T. James
(WSUP); 1 female, Barva Volcano, 2600m, L_S 235200 524600, Jan. 15, 1997, M.A. Zumbado, F.C. Thompson
(INBIO); 1 female, PN. Braulio Carrillo, transecto altitudinal Barva, La Selva, 2000m, L_S 240000 523800, Feb.
13, 2002, M.A. Zumbado (INBIO). Limon Province: 1 male, P. Int. La Amistad, Cerro Hoffman, 2460m,
L_S 340258 577465, March 21, 2003, D. Rubi (INBIO); 1 male, same data, different collector, M. Alfaro; 1 male,
P. Int. La Amistad, PN. Chirripo, Llano Bonito km 7, 900m, L_S 378500_ 593100, March 31, 2007, M. Sobs
(INBIO); 1 female, P. Int. La Amistad, 2450m, L_S 340258 577465, M. Alfaro, R. Delgado (INBIO); 1 female,
Cerros Tararia, 2659m, L_S 344600 576700, April 23, 1997, R. Villalobos (INBIO). Puntarenas Province: 1
male, P. Int. La Amistad, Buenos Aires, Estacion Altamira, Cerro Quemado, 2279m, L_S 336200_575560, Jan. 9,
2002, M. Alfaro (INBIO); 2 males, same as above except Cerro Cabecar, 2900m, L_S 366400_530800, 23 March,
2007, M. Sobs (INBIO); 1 male, Estacion. La Casona, Monteverde, 1520m, L_S 253250 449700, 1520m, April,
1992, K. Flores (INBIO); 1 male, Sendero a Cerro Echandi, 2600m, L_S 329700 593100, April 13, 1998, B.
Gamboa (INBIO). San Jose Province: 1 male, Corralar Arriba, Sta. Ana, 1700m, L_S 207000_516000, April 9,
1994, M.A. Zumbado, F.G. Zumbado, H. Vargas (INBIO); 1 mae5 km E. de Villa Mills, 2700m,
L_S S390100_ 500100, 2700m, April 1, 1996, B. Gamboa (INBIO); 1 male, Escazu, Oct. 22, 1989, F.D. Parker
(USU); 2 females, Cerro delaMuerte Hwy, Aug. 14, 1966, 9500ft, D.F. Veirs (USU); 1 female, Cerro delaMuerte,
Rio Savegre at San Gerardo de Dota, 9°33'N 83°4-8'W, 2200m, Aug. 8-10, 1995, C.R. Nelson #6248, Malaise trap
(BYU); 1 female, 1 mi NW VillaMills (La Georgina) 9°34'N 83°41W, March 23, 1967 (USU); 1 female, Cerro de
la Muerte, cloud forest above Rio Savegre at San Gerardo de Dota, 9°33'N 83°48'W, 2600m, Aug. 9, 1995, C.R.
Nelson (BY U); 2 females, Cerro delaMuerte, Aug. 25, 1970, R.W. Merritt (USU); 2 females, Cerro de la Muerte,
6 km W Villa Mills, Inter-Am Hwy, 3340m, E.R. Heithaus, Oct. 29, 1971 (WSU); 1 male, 35 females, Tres de
Junio, 2675m, 9°39'8"N 83°51'3W, Jan. 16, 2011, T.L. Whitworth. El Salvador: (2 males, 2 females) 2 males, 1
female, Santa Ana, Youcan, Sept. 26, 1956, PA. Berry (USNM); 1 female, same as above except March 5, 1957.
Guatemala (3 males): 1 male, Huehuetenango, 15 km nw Todos Santos Cuch., Aug. 31, 1987, 2500m, M. Wood; 2
males, same data except 10 km nw Todos Santos (CNC). Mexico: (10 males, 8 females) 1 male, La Venta, Aug. 9,
1969, D. Kritsch (CNC); 4 males, 3 females, 10 mi W. El Salto, Dgo, 9000ft, June 2, 1964, J.F. McAlpine (CNC);
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1 mae, Chis., 5 mi W San Cristobal, March 3, 1969, 7500ft, H.J. Teskey (CNC); 1 female, W slope Popocatepetl,
9600ft, July 15, 1951, PD. Hurd (WSU); 1 female, State of Chiapas, 16 mi W San Cristobal de la Casas, July 16,
1967, PD. Hurd (TW); 1 female, State of Mexico, Mt.Tlaloc, Chapingo, Aug. 13, 1974, Mac Tidwell (FSCA); 1
male, State of Chiapas, 42 mi W Cintalpa, March 4, 1985, L. Stange, R. Miller (FSCA)1 male, 1 female, State of
Mexico, 36 mi SE Mexico City, Puebla Turnpike, 9000ft, April, 26, 1965, H.V. Weems (FSCA); 2 males, 1 female,
State of Guerrero, Omilteme, 8000ft, July, year unknown, H.H. Smith (BMNH).

Distribution. Costa Rica, El Salvador, Guatemala, Mexico, higher elevations, 900-3000m (Fig. 1). This spe-
ciesis common in the mountains around San Jose, Costa Rica and likely occurs in mountainous regions throughout
Central America. In Costa Rica it was found in the Cordillera de Talamanca which extends into Panama, the
Coastal Ridge, Cordillera Central and Cordillera de Tilaran. It was not found in the Guanacaste area in the north-
west, but this may reflect lack of collection effort, or lack of suitable habitat.

Discussion. It was difficult to find characters common to both sexes that consistently separate C. irazuana
from C. nigribasis. The male genitaliaof C. irazuana and C. nigribasis are very different and will reliably separate
males, while some females can be more difficult to distinguish. Another difference in the male is the frons is nar-
row in C. irazuana (0.03 of head width) and much wider in C. nigribasis (0.10 of head width). The genal groove
and anterior half of genaarereddishin many C. irazuana, while thisareais usually brown or black in C. nigribasis;
however, the color can be variable. The occiput has yellowish setae in C. irazuana, while the setae are whitish in C.
nigribasis. Range alone will separate these two species, except possibly where they could overlap in southern Cen-
tral Americaor northern South America. About athird of the specimens of C. irazuana examined have aweak third
postsutural intra-alar seta, a condition similar to that sometimes found in the Nearctic C. latifrons Hough. This con-
dition could cause confusion with C. triseta, however other characters are sufficient to distinguish this species
where it occurs.

Calliphoralopesi Méllo, 1962
Figs. 2,5, 10, 11, 18, 19, 27-29, 37, 41, 45

Calliphora lopesi Méello, 1962: 270; James, 1970: 12; Peris and Gonzalez-Mora, 1989: 184; Mello, 2003: 262.

Type information. Holotype male and allotype female (FIOC). Type locality: Brazil, Rio de Janeiro, Teresopolis.
Not examined.

Diagnosis. Known only from Brazil and Uruguay. Separable from C. nigribasis based on the reddish genal
groove (black in C. nigribasis); on the white rim and fringe of setae on the lower calypter (asin Fig. 3) (dark red-
dish brown in C. nigribasis, asin Fig. 4); male frons narrower, averaging 0.066 (0.06-0.07/5) (whereas averaging
0.102 (0.09-0.12/5) in C. nigribasis); male surstylus and cercus slender (Figs. 10, 11) (whereas shorter and more
stout (Figs 12, 13) in C. nigribasis); ST5 normal (Fig. 37) (exceptionally broad (Fig. 38) in C. nigribasis); female
T5 without incision (T5 with incision in C. nigribasis).

Description. Lower parafacial and genal groove reddish; upper parafacial and fronto-orbital plate with pale
brown microtomentum as seen from above; parafacial darker as seen from below, with two changeable spots, the
lower one faint; fronto-orbital plate black with one changeable spot on lower half in female; frontal vittawith upper
portion black and lower portion reddish; pedicel brown to black, base of first flagellomere reddish, the color
extending toward distal end on posterolateral sides, the remainder brown; genal dilation dark brown to black with
silvery microtomentum; occiput with several rows of long dark occipital setae below postocular row, central
occiput with silky silvery setae, less extensive than in C. nigribasis; ocellar triangle small, anterior ocellus about 2x
the diameter of the posterior ocelli; row of supravibrissal setae on facia ridge ascending about halfway to antennal
base (Fig. 5); only two postsutural intra-alar setae; lower calypter darker brown with pale rim and white fringe.
Body length, males 9-10mm, females 10-11mm.

Male. Frons broad, at narrowest, 0.066 (0.06-0.07/5) of head width; 0.91 (0.91-0.92/5) of first flagellomere;
parafacial at narrowest 1.6 (1.5-1.9/5) of frons; 1.44 (1.1-1.7/5) of first flagellomere; genato eyeratio 0.57; frontal
setae ascend to just below where fronto-orbital plates nearly meet; lateroclinate and proclinate setae absent;
changeable spot on upper parafacial. Surstylus and cercus small and slender, surstylus longer than cercus (Figs. 10,
11). Phallus with acrophallus unusualy broad in dorsal view (Figs. 18, 19); hypandrium, pre- and postgonites, gjac-
ulatory sclerite and sternites asin Figs. 27 —29, 37.
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FIGURES 8-11. L€ft lateral and posterior views of male genitalia of Calliphora spp. epandrium, cerci and surstyli. 8, 9. C.ira-
zuana. 10, 11. C. lopesi.
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Female. Frons 0.32 (0.31-0.33/5) of head width at narrowest; 4.1 (3.7-4.4/5) of first flagellomere; parafacial
at narrowest 0.42 (0.40-0.45/5) of frons; 1.7 (1.5-1.9/5) of first flagellomere; genato eyeratio 0.52 (0.50-0.54/5);
frontal setae ascend to anterior ocellus, proclinate and lateroclinate setae present. A changeable spot midway on
fronto-orbital plate and another on upper parafacial. TS5 without incision, sometimes with a v-shaped notch. Ovi-
positor and spermathecae as in Figs.41, 45, posterior margin of ST8 bifurcated.

Specimens examined. 10 males, 11 females. Brazil (9 males, 4 females): Rio Grande do Sul, Pelotas, 1 male,
Aug. 4, 1956, C. Biezanko (BMNH); 1 female, June 29, 1963, J. Lucia Mantovani-Biezanko (BMNH); 5 males, 3
females, Rio de Janeiro, Alto Itatiaia, 2000m, March, 1941, R.C. Shannon, B.L. Gomes (USNM); 1 male, Nova
Teutonia, 27°11'S 52°23'W, Oct. 1966, Fritz Plaumann (CNC); 1 male, same data, except Sept. 25, 1960; 1 male,
Cruzeiro, Dec., 1962, F. Plaumann (CNC). Uruguay (1 male, 7 females): 1 female, Montevideo, J. Tremoler, Nov.
25, 1924 (USNM); 1 male, 6 females, Soriano, Cardona, 33°52'60"S 57°22'60"W, March 20, 2008, T.L. Whitworth
(TW).

Distribution. Brazil and Uruguay, Fig. 2. Specimens from Uruguay were collected near the Argentinian bor-
der, and it is therefore likely that C. lopesi also occurs in Argentina. The species possibly occurs in nearby Para-
guay, and maybe in other countries in the region. Specimens were found from near sealevel to about 2000m.

Calliphora maestrica Peris, Gonzalez-M or a, Fernandez and Peris, 1998
Seefigs. 918 in Whitworth (2010).

Calliphora maestrica Peris, Gonzalez-Mora, Fernandez and Peris, 1998: 49; Whitworth, 2010:8.

Typeinformation. Holotype female (IZAC). Type locality: Cuba, Santiago, Sierra Maestrica. Not examined.
Diagnosis. Basi costa reddish-orange, a Calliphora character state shared in the New World by only Calliphora vic-
ina; anterior half of genal dilation brown to black, versus reddish to orange in C. vicina; two rather than three
katepisternal setae (the condition in all other New World Calliphora); male frons exceptionally broad, 0.29 of head
width, only slightly narrower than width of eye, almost as broad as female frons which is 0.33 of head width, male
frons much narrower (0.075) in C. vicina. Male surstylus and cercus distinctive, surstylustriangular in shapein lat-
eral view and forceps-like from rear, cerci fused and withdrawn into base of surstyli (Whitworth 2010, figs. 10, 11).
Phallus distinctive, epiphallus originating near anterior end of basiphallus, curving forward at a 45° angle near tip,
paraphallus ending in a curved hook that lacks serration (Whitworth 2010: figs. 12, 13). Hypandrium slender; pre-
gonite unlike other species in region, with about 10 setae; postgonite, and ejaculatory sclerite as in Whitworth
(2010, figs. 14-16). Male sternites unusual, ST5 very broad like in C. nigribasis, but composed of two separate
sclerites rather than one (Whitworth 2010, fig.17). Female ovipositor unlike other Calliphora in the Neotropical
Region (Whitworth 2010, fig. 18).

Description. This species was described in detail by Whitworth (2010).

Specimens examined. See Whitworth (2010) for details on specimens examined.

Distribution. Cuba, Dominican Republic, Jamaica (Whitworth 2010, fig.1).

Discussion. This speciesis known only from the West Indies; see Whitworth (2010) for a discussion of charac-
ter states, distribution, and illustrations.

Calliphora nigribasisM acquart, 1851
Figs. 2,7, 12, 13, 20, 21, 30-32, 38, 42, 46

Calliphora nigribasis Macquart, 1851: 215; Shannon, 1926: 134; Mariluis and Peris, 1985: 82; Peris and Gonzalez-Mora,
1989: 185.

Calliphora peruviana: Hall, 1948: 301, plate 27 (figs. J, K) (in part; description of “peruviana” is that of a Neotropica Calli-
phora species wheresas the figures show the male genitalia of C. loewi; see below under Type information); James, 1970:
12; Baumgartner and Greenberg, 1985: 583. The true C. peruviana Robineau-Desvoidy istreated here as a Lucilia species;
see Appendix for details.

Calliphora peruviana: James, 1970:; 12 (misidentification).

Calliphora nigra Mello, 1974: 59, n. syn.

Calliphora calcedoniae Mariluis, 1978: 51; Mariluis and Peris, 1985: 82 (synonymized with C. nigribasis).

Calliphora antojuanae Mariluis, 1982: 32, n. syn.

12 . Zootaxa 3209 © 2012 Magnolia Press WHITWORTH



FIGURES 12-15. Left lateral and posterior views of male genitalia of Calliphora spp. epandrium, cerci and surstyli. 12, 13. C.
nigribasis. 14, 15. C. triseta.

Type information. Calliphora nigribasis Macquart (1851: 215) was described from one or more males from
“Columbie”. James P. Dear examined the single male in MNHN and recorded the label data as “Colombie Parzu-
dacki 1842" (from Dear’s unpublished notes on the “holotype”; further details are given in Nomenclatural Sum-
mary in Appendix). Type not examined. Hall (1948: 301) erred in citing two syntypes in MNHN, a male and a
female (the nominal species was described from the male sex only) and in reporting Mexico as the type locality
given on the labels. My concept of this species follows that of Shannon (1926), Mariluis and Peris (1985), and
Peris and Gonzalez-Mora (1989).

Calliphora nigra Mello (1974: 59) was described from two males and one female from Sur de Saraguro, Ecua
dor (including the male holotype and female allotype), and two females from a nearby location in Ecuador. Mello
recognized the specimens as close to “C. peruviana R.-D.”, but he did not examine type material. He relied instead
on Hall's (1948) figures (plate 27, figs. J, K) of the genitalia of “C. peruviana” to conclude that his specimens were
adifferent species. Hall’s (1948: 301) description of “C. peruviana” isthat of a Neotropical Calliphora species, but
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his figures are not those of the true C. peruviana (which is a Lucilia species, see Appendix). Neither are they C.
nigribasis, which Hall treated as a synonym of C. peruviana. They appear to be the Holarctic species C. loewi
Enderlein, 1903, which Hall recognized as a valid species under the name C. morticia Shannon, 1923 (misspelled
as “mortica” by Hall). Calliphora morticia was synonymized with C. loewi by Rognes (1991) and the latter was
treated as avalid North American species by Whitworth (2006). The genitaliain Mello’sfigures of C. nigra closely
resemble the genitaliaof C. nigribasisfigured herein (Figs. 12, 13), and on thisbasis| consider C. nigra asynonym
of C. nigribasis, new synonymy.

Calliphora antojuanae Mariluis (1982: 32) was described from a female holotype and two female paratypes
from Pampa de Achala, near Cordoba, Argentina. The ovipositor sclerites of C. antojuanae shown in Mariluis' fig-
ures are very similar to those of C. nigribasisillustrated herein (Figs. 12, 13) and on this basis | consider C. anto-
juanae a synonym of C. nigribasis, new synonymy.

22 23

FIGURES 16-23. Phallus of Calliphora speciesin left lateral and dorsal views. 16, 17. C. irazuana. 18, 19. C. lopesi. 20, 21.
C. nigribasis. 22, 23. C. triseta, guide is damaged on right side (Fig. 23).
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FIGURES 24-35. Hypandria, pre- and postgonites, and ejaculatory sclerites of male Calliphora. 24-26. C. irazuana. 27-29.
C. lopesi. 30-32. C. nigribasis. 33-35. C. triseta.
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FIGURES 36-39. Ventral view of male abdominal sternites of Calliphora. 36. C. irazuana, segments labeled. 37. C. lopesi. 38.
Cnigribasis. 39. C. triseta.

Diagnosis. Known primarily from high elevationsin Argentina, Bolivia, Colombia, Ecuador, and Peru. Baum-
gartner and Greenberg (1985) recorded a specimen from 5008m. A specimen collected in Peru listed as found at
400ft may be an error. Calliphora nigribasis can be separated from C. lopesi, the only similar speciesin the region,
as follows: C. nigribasis usually with black genal groove versus orange in C. lopesi; rim of lower calypter and
fringe reddish brown to brown versus white; male frons 0.102 (0.09-0.12/5) of head width versus 0.066 (0.06—
0.07/5); frons broader than first flagellomere versus narrower; surstylus and cercus shorter and broader versus lon-
ger and more slender; ST5 of male very broad (Fig. 38) versus norma width (Fig. 37).

Description. Lower parafacial usualy reddish; upper parafacial, genal dilation, genal groove and fronto-
orbital plate usually brown to black with silvery microtomentum; upper parafacia with a more or less distinct
changeable spot; frontal vitta reddish to reddish brown; pedicel brown, apical edge orange, first flagellomere
brown, basal portion reddish; occiput with a weak row of dark setae below strong postocular row, remainder of
occiput with pale, silvery setae which can be seen just above the postgena; ocellar triangle medium in size, anterior
ocellus usually dightly larger than posterior ocelli; facial ridge with row of strong supravibrissal setae on facial
ridge ascending about 2/3 of way to antennal base; only two postsutural intra-alar setae; anterior and posterior tho-
racic spiracles brown; upper and lower calypters brown with brown to reddish brown fringe. Body length, males 9—
10mm, females slightly longer, 10-12mm.

Male. Frons broad, 0.102 (0.09-0.12/5) of head width at narrowest, clearly broader than width of first
flagellomere; 1.5 (1.4-1.8/5) of first flagellomere; parafacia at narrowest 1.2 (1.0-1.3/5) of frons; 1.9 (1.7-1.9/5)
of first flagellomere; gena to eye ratio 0.55 (0.50-0.58); frontal setae long and dark, ascending to just below
median ocellus; fronto-orbital plates broad, almost meeting just anterior to ocellar triangle; upper parafacial with a
changeable spot. Surstylus in lateral view short and relatively broad (Fig. 12), cercus in posterior view broad and
slightly shorter than surstylus (Fig. 13). Phallus, hypandrium, pre- and postgonite, and €aculatory sclerite as in
Figs. 20, 21, 30-32. Sternites 3 and 4 dlightly expanded, ST5 (Fig. 38) about twice the width of other species,
except for C. maestrica (Whitworth 2010, fig. 16).
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Female. Frons 0.34 (0.32-0.36/5) of head width at narrowest; 5.4 (4.8-5.8/5) of first flagellomere; parafacial
at narrowest 0.44 (0.40-.47/5) of frons; 2.3 (2.1-2.5/5) of first flagellomere; genato eyeratio 0.65 (0.62—-0.68/5). A
changeable spot midway on fronto-orbital plate and another on upper parafacial. T5 sometimes with a notch on the
rear margin, but no incision. Ovipositor and spermathecae asin Figs. 42, 46.

ST7

ST8

40 41

FIGURES 40-41. Ovipositors of Calliphora. 40. C. irazuana, scleriteslabeled. 41. C. lopesi.

Specimens examined. 60 males, 25 females. Argentina (3 males): 1 male, Catamarca Province, Sierra de
Ambro, 13 km nw Chumbica, 28°50'00"S66°24'46"W, 700m, June 15, 1999, M.E. Erwin, F.D. Parker (USU); 1
male, Catamarca, Cuesta Totoral, 1300m, Nov. 27, 1968, L.E. Pefia (CNC); 1 male, same data, except 6 km N.
Aconquija, 1700m, Oct. 2, 1968. Bolivia (35 males): 2 males, El Limbo, Chapare Province, 65°36'W17°07'S,
2200m, Nov. 1963, F. Steinbach (CNC); 1 male, same data, except Nov.—Dec., 1964; 2 males, same data, except
Jan., 1964; 1 male, Chipiriri, Sept., 1962, T. Steinback (CNC); 1 male, Chapare Yungas, Feb. 1-3, 1976, 2200m,
L.E. Pefia (CNC); 1 male, Sillutincata, Yungas de La Paz, Jan. 20, 21, 1976, 2200-3000m, L.E. Pefia (CNC); 1
male, SiberiaW. Comarapa,. Coch., Feb. 18, 19, 1976, 2500-2900m, L E. Pefia (CNC); 1 male Crystal Mayo, May,
1963, no collector (CNC); 3 males, Paracti, Chapare, 2200m, Feb. 14, 1976, L.E. Pefia (CNC) 1 male, Chapare
Province, M. Grunbaum, purchased 1966 (NHMLA); 1 male, 50 km w Chuliman, Nov. 26, 1951, Ross and Michel-
bacher (WSU); 1 male, Cochabamaba Department, El Limbo, Nov.,1962, FH. Walz (WSUP); 4 males, La Paz
Department, La Paz, Oct. 4, 1972, GE. Bohart (USU); 1 male, Cochabamba Chapare, Villa Tunari; Cochabama
Road, km 365, Dec. 9, 1996, 1800m, G. & M. Wood; 1 male, same data except km 396, Dec. 10, 1996, 2750m
(CNC). Colombia (4 males, 3 females): 1 male, Bogota, B. Guevara Coll. (USNM); 2 males, Bogota, Feb.-Apr.,
1915, Dr. A. Balfour, 1915-298; 1 male, 2 females, Villavicencio, Guatiquia Riv., 400ft, Nov-Dec., 1914 (BMNH);
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1 female, D. Bafour, ex. Wellcome Coll., B.M. 1990-107 (BMNH). Ecuador (7 maes, 13 females): 1 male, 1
female, Napo, 43 km, W. Baeza, 3500m, March 4-7, 1976, GE. Shewell (CNC); 2 males, Tarqui, Azuay, 2800m,
March 16, 1965, L. Pefia (CNC); 1 female, Pichincha, 0°26'S70°40'W, April 4, 1976, G&M. Wood (CNC); 1
female, km 52, S. of Cuenca, 3250m, March 21, 1965, L. Pefia (CNC); 3 females, San Isidro, Carchi, 2500m, June
23,1965, L. Pefia (CNC); 4 females, Cerro Tingjillas, Azuay, March 18-21, 1965, 1965, 3100m, L. Pefia (CNC);1
female, Pichincha province, Latacunga, Machachi, 3400m, May 12, 1976, flight trap, G.B. Fairchild (FSCA); 3
males, 2 females, Napo, 8.5 km E. Papallacta, March 29, 1983, G.& M. Wood; 1 male, same data except March 26,
1983, 8.7 km E. of Papallacta (CNC). Peru (10 maes, 9 females): 1 male, Acolla District, cerca Jauja, 3460m,
June, 1948, F. Blancas (WSUP); 1 male, Arequipa Department, Arequipa, 2500m, July 17, 1980, M. Szyska, B.
Greenberg (BG); 1 male, Huanuco Department, 10 miles sw Las Palmas, 1000m, Sept, 17, 1954, E.I. Schlinger,
E.S. Ross (WSUP); 1 female, Huarochiri Province, Chicla, March 9, 1977, B. Greenberg (BG); Junin Department;
1 male, Chuquisaca, June 21, 1980, D. Baumgartner, B. Greenberg (BG); 1 female, Huasahuasi, June 16, 1980,
2750m, fish and liver bait, B. Greenberg (BG); 2 males, 2 females, Junin Department, La Oroya, Dec. 12, 1979, M.
Szyska (GB); 2 females, Palca, 2739m, June 17, 1980, D. Goodwin, B. Greenberg (BG); 2 males, 1 female, Quero-
puquio, 4177m, June 20, 1980, M. Szyska (BG); 1 female, Lima Department, Tambo de Viso, 2652m, Dec., 1981,
D. Baumgartner (TAMU); 1 mae, Lima Department, Matucana, June-July, 1913, 7300ft, C.T. Brues (USNM); 1
male, Tarma Province, Dec. 14, 1977 (BG), 1 female, Tincocha, Aug., 1911, Yale Peruvian Expedition (USNM).
Venezuela: 1 male, Caracas, Sheraton Humboldt Hotel, Dec. 9, 1970, J.W. Boyes (CNC).

Distribution. Argentina, Bolivia, Colombia, Ecuador, Peru. Baumgartner and Greenberg (1985) listed this
species from these countries (as C. peruviana) aswell asfrom Mexico and Costa Rica (Fig. 2). Calliphora nigriba-
sisdoes not occur in the latter two countries; records of this species from those areas are likely based on misidenti-
fied C. irazuana or C. triseta. Baumgartner and Greenberg (1985) commented that in Peru C. nigribasis is
eurythermal, occurring over a wide range of habitats from low montane to snowy upper areas above 1300m on
eastern slopes and above 2650m on western slopes. They also reported a specimen taken at 5008m. They consid-
ered C. nigribasis hemisynanthropic, and found it around man as well asin remote undeveloped areas.

Discussion. The external features of this species can overlap with those of C. irazuana in the key, see discus-
sion under C. irazuana. Normally the strong third postsutural intra-alar setaiin C. triseta and distinct male genitalia
will readily separate them.

Hall (1948) used C. peruviana Robineau-Desvoidy as the valid name for this species. Later, Mariluis and Peris
(1985: 82) used C. nigribasis as the valid name, rejecting the former use of Robineau-Desvoidy’s name C. peruvi-
ana. The identity of C. peruviana is discussed in detail in the Appendix. Macquart (1851: 216) also described a
Calliphora peruviana. It is not a Calliphora, it is Neta chilensis (Walker, 1837) (see Appendix).

Calliphora triseta sp. nov.
Figs. 1, 3, 6, 14, 15, 22, 23, 33-35, 39, 43, 47, 48-50

Diagnosis. See diagnosis of C. irazuana for comparison of characters. Three postsutural intra-alar setae, the one
closest to the suture (Fig. 50, arrow) strong; lower calypter usually with rim and setal fringe whitish, especially on
proximal end (rarely tan in color), also whitish in C. lopesi, but geographical ranges do not overlap; genal dilation
wholly black to dark brown. Male frons narrow, 0.035 head width; surstylus broad in lateral view (Fig. 14), cerci
often Y-shaped in posterior view (Fig. 15, Y-shape not prominent in this photo). T5 of female abdomen lacks inci-
sion. Known only from Costa Rica, El Salvador, and Mexico, likely found in other Central American countries at
higher elevations.

Description. Parafacial, fronto-orbital plate, genal dilation, and frontal vitta all black to dark brown or rarely
reddish brown when viewed from below; from above, parafacial, fronto-orbital plate and genal dilation with silvery
microtomentum; upper parafacial and lower fronto-orbital plate each with a changeable spot; pedicel brown but
apical rim usually orange; basal portion of first flagellomere orange, the remainder brown to orange-brown; occiput
below postocular setae with 3—4 irregular rows of dark setae, the remainder of occiput with long whitish setae;
ocellar triangle small, anterior ocellus and posterior ocelli about equal in size; facial ridge with row of strong
supravibrissal setae ascending about 80% of way to antennal base. Thorax normally with three prominent postsu-
tural intra-alar setae, the anteriormost seta sometimes reduced, rarely absent. Anterior spiracle dull orange to light
brown, posterior spiracle sooty black. Upper calypter brown in center, lighter near edges, rim and fringe brown;
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lower calypter al brown, rim and fringe usually pale, more whitish at distal end (Fig. 3); about 10% of specimens
examined with rim and fringe tan in color. Normal body length of males 9-10mm, females 9-12mm.

Male. Frons narrow 0.031 (0.030-0.035/5) head width at narrowest; 0.42 (0.38-0.46/5) of first flagellomere;
parafacial at narrowest almost 3x frons width, 2.7 (2.5-3.0/5); 1.18 (1.0-1.36/5) of first flagellomere; gena to eye
ratio 0.42 (0.40-0.42/5). Two changeable spots on parafacial, one at upper end, one about midway. Surstylus broad
and digitate in lateral view (Fig. 14); in posterior view, base of cerci broad, tapering to narrower distally, the distal
third of cerci often meeting in a y-shape; cerci and surstyli about equal length (Figs. 15). Phallus with epiphallus
angling downward more sharply than in other species (Fig. 22, 23). Hypandrium, pre- and postgonite, ejaculatory
sclerite and sternites as in Figs. 33-35, 39.

Female. Frons 0.33 (0.31-0.34/5) of head width at narrowest; 3.36 (2.9-4.2/5) of first flagellomere; parafacial
at narrowest 0.39 (0.36-42/5) of frons; 1.32 (1.1-1.6/5) of first flagellomere; genato eye ratio 0.57 (0.54-58/5).
Two changeable spots on parafacial like male, one midway on fronto-orbital plate not present in males. Ovipositor
and spermathecae asin Figs. 43, 47; posterior end of ST7 with anarrow neck-like constriction similar to C. vicina.
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FIGURES 42-47. Ovipositors and spermathecae of Calliphora. 42, 43. Ovipositors. 42. C. nigribasis. 43. C. triseta. 44-47.
Spermathecae. 44. C. irazuana. 45. C. lopesi. 46. C. nigribasis. 47. C. triseta.
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San Gerardo deDota,2000
-2500m, Prov.San Jose,
Costa Rlca. Curso
Tachinidae v Syrphidae
22-26 feb 1992
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FIGURES 48-51. 48. Holotype male of C. triseta. 49. Holotype labels for C. triseta. 50. Dorsal view of left portion of thorax
(anterior to right), arrow points to the first of three postsutural intra-alar setae in C. triseta. This seta is normally lacking in
other Neotropical Calliphora species. 51. Labels associated with the holotype female of C. irazuana.

Type material. Holotype male from Costa Rica, San Jose Province, San Gerardo de Dota,
L_S 387400 _482700, 2000-2500m, Curso Tachinidae y Syrphidae, Feb. 22, 1992, no collector given (Figs. 48,
49). Allotype female, Costa Rica, San Jose Province, Llano Bonito, 44 km S del Cerro Ventisguero,
L_S 378500 513200, 2450m, April 9, 1996, M. Segura. Paratypes from Costa Rica, El Salvador and Mexico are
listed below. Holotype and alotype will be deposited in INBIO. Paratypes will be deposited at BMNH, BY U,
CNC, TW, USNM, and USU.

Par atypes. 55 males, 78 females. Costa Rica (50 males, 74 females). Alajuela Province: 1 female, Rio Poa-
sito at Poasito, May 10, 1995, Baumann and Houseman (BY U). Cartago Province: 2 males, 1 female, El Guarco,
P.N. Tapanti, Estacion La Esperanza, 2800m, L_S 186143 531307, Jan. 13, 2005, A. Martinez (INBIO); 2
females, Estacion Ojo de Aqua, L_S 396800_482400, 2980m, Dec. 9, 1997, E. Alfaro (INBI0O); 1 female, Cartago
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Province, Cerro de la Muerte, Paramo, L_S 395114 488901, 3100m, May 20, 1997, F.A. Quesada (INBIO); 2
females, PN. Volcan Irazu, 3400m, L_S 218500 552200, Jan.-Feb, 1993, G. Maass (INBIO); 1 female, Finca
Genesis I, Area de Conservacion Amistad, 2300m, L_S 188600 545900; June 9-10, 1994, M.A. Zumbado
(INBIO); 1 female, 20 km SE Empalme, 2800m, Oct.—Nov., 1988, Hanson (INBIO); 1 female, Cerro de la Muerte,
VillaMills, 3000m, Jan—March, 1990, Hanson (INBIO). Heredia Province: 5 females, Estacion Barva, PN. Brau-
lio Carrillo, 2500m, L_S 233400 523200, Nov., 1989, G. Fernandez (INBIO); 2 females, same as previous, except
April, 1989, M. Zumbado, A. Fernandez; 1 female, same as previous, except G. Rivera collector; 4 females, same
as above except March, 1990; 4 females, same as above except March, 1990; 1 female, same as above except April,
1990; 2 females, same as above, except Feb., 1990, G. Rivera; 5 males, same as above, except Jan.; 1 male, same as
above, except Oct. 1989, G. Rivera, G Fernandez; 1 female, Barva Volcano, 2900m, 10°70'10"N84°87'50"W, Jan.
15, 2011, T.L. Whitworth (TW). Limon Province: 1 male, Sendero Valle del Silencio a Jardin Botanico o Natural,
2400m, L_S 342300_577200; April17-20, 1996, M. Moraga (INBIO); 1 male, P. Int. La Amistad Sendero Circu-
lar, 2406m, L_S 340258 577465, June 20, 2003, D. Rubi (INBIO); 1 male, P. Int., La Amistad Send. Circular,
2450m, L_S 340258 577465, June 23, 2003, R. Gonzales (INBIO); 1 male, Valle del Silencio, Zona de Acampar,
2450m, L_S 341250 577200, April 16, 1996, A.M. Maroto (INBIO); 1 female, Valle del Silencio, a Jardin Botan-
ico o Natural, 2480m, L_S 342300_577200, April 17-20, 1996, M. Moraga; 1 female, P. Int. La Amistad, 2500m,
L_S-340258 577465, June 27, 2003, D. Rubi (INBIO); 1 female, P. Int. La Amistad, 1 km de Cerro Kamuk,
3583m, L_S 357800 569681, April 15, 2002, M. Alfaro (INBIO); 1 female, PN. La Amistad Bratsi, Cerro Nai,
3129m, L_S 352300 564950, July 20, 2000, M. Alfaro (INBIO). Puntarenas Province: 1 male, Quijadadel Dia-
blo, 3.1 km NE de Méllizas, 1800m, L_S 316900 _600600 Sept.14-23, 1996, E. Navarro (INBIO); 1 male, Tres
Calinas, Potrero Gde., Buenos Aires, 1850m, L_S 340700_566400, July 22, 1992, M.A. Zumbado (INBIO); 2
males, PInt. La Amistad, Buenos Aires, 1700m, L_S 331750 574400, April 27, 2001, O. Aleman (INBIO); 1
female, Sendero a Cerro Echandi, 2600m, L_S 329700 593100, April 12-14, 1998, M.M. Moraga, (INBIO); 1
female, La Amistad Send. hacia Cerro Hoffman, 2450m, L_S 337931 575490, June 24, 2003, R. Gonzales
(INBIO); 1 femae, La Amistad, Buenos Aires, Sendero a Cerro Cabecar, 2400M, L_S 365750 532600, M.
Alfaro. San Jose Province: 24 males, San Gerardo de Dota, 2000-2500m, L_S 387400 482700, Feb. 22-26,
1992, no collector (INBIO); 4 males, Estacion Cuerici, Sendero €l Carbon, 5 km a E de Villa Mills,
L_S390100_500100, Jan. 8-13, 1996, A. Picado (INBIO); 1 male, same data as above except collector, B. Gamboa
(INBIO); 3 males, Llano Bonita, 4.4m s, del Cerro Ventisquero, 2450m, L_S 378500 513200, April 19, 1996, A.
Picado (INBIO); 1 male, 4.6 km Villa Mills, Estacion Cuerici, Sendero a Mirador, 2700m, L_S 389700 499600,
Oct. 25, 1995, A. Picado (INBIO); 1 male, Estacion Cuerici, 4.6 km a E de Villa Mills, 2700m,
L_S 389700 499600, Nov. 28, 1995, A.M. Maroto (INBIO); 1 female, S Herradura-Uran, 3000m,
L_S 387832 509027, April 8, 1995, R. Aquilar, O. Esquivel (INBIO); 1 female, Sendero Vale Los Leones, 1.6
km N del Cerro Lohmann, 3180m, L_S 374700 517500, April 13, 1996, M. Segura (INBIO); 1 female, Perez
Zeledon, PN. Chirripo, Llano Bonito, 2450m, Feb. 3, 2001, M. Alfaro, (INBIO); 1 female, alrededor base Cres-
tones, 3200m, L_S 378300_517200, July 17, 1998, M.A. Zumbado, F.G Zumbado, H. Vargas (INBIO); 1 female,
Estacion Ojo de Aqua. Camino a Providencia, 2900m, L_S 394400 482300, June 24, 1998, E. Alfaro; 2 females,
Estacion Cuerici, Sendero €l Carbon, 5 km a E de VillaMills, 2700m, L_S 390100 500100, Jan. 8-13, 1996, A.
Picado (INBIO); 1 female, Llano Bonito, 4.4 km S del Cerro Ventisquero, 2450m, L_S 378500 513200, April 9,
1996, E. Alfaro (INBIO); 1 female, Estacion Cuerici, arededores de la Estacion, 2600m, L_S 389400 499600,
Aug, 20-28, 1995, A. Picado (INBIO); 1 female, Estacion. Cuerici, Limite de la Finca Cuerici, 3 km E VillaMills,
2800m, L_S 389500 498600, Jan. 4, 1996, B. Gamboa (INBIO), 1 female, Estacion Cuerici, Camino ala Auxilla-
dora, 4.5 km E de VillaMills, 2600m, L_S 389400 499600, Jan. 6-12, 1996, A. Picado (INBIO); 1 female, Send-
ero el Carbon Camino Quebrada Los Leones, 5 km a E de Villa Mills, 2600m, L_S 389500_500050, Aug. 22,
1996, A. Picado (INBIO); 1 female, Gerardo de Dota, 2000-2500m, L_S 387400_482700, 22-28 Feb., 1992, no
collector (INBIO); 1 femae, Estacion Cuerici, Sendero € Carbon, 5 km a E de Villa Mills, 2700m,
L_S 390100 500100, Feb. 17-19, 1996, B. Gamboa (INBIO); 1 femae, Finca. Zacatales, 2100m,
L_S 389000_484300, Aug. 8-10, 1995, M.A. Zumbado (INBIO); 1 female, Estacion Cuerici, el Mirador 4.6 km al
E de Villa Mills, 2640M, L_S 389700 499600, Jan. 19, 1996, A. Picado (INBIO); 1 female, same as previous
except 2600m, L_S 389400 499600, Sept. 21-26, 1995, B. Gamboa; 1 female, same as previous except 2700m,
Oct. 25, 1995, B. Gamboa; 1 female, same as previous except 4 km, 2900m, March 17, 1996; 1 female, same as
previous except 4.5 km, L_S 390345 500100, Dec. 7, 1995, A. M. Maroto; 3 females, Cerro Muerte, 20 km S
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Empalme, 2800m, Nov.-Dec., 1989, Hanson (INBIO); 1 female, Cerro de la Muerte, Hy, Aug. 14, 1966, 9500ft,
D.F. Veirs (USU); 1 femde, Estacion Cuerici, Sendero € Carbon 5 km a E de Villa Mills, 2600m,
L_S 390100 500100, Oct. 26, 1995, B. Gamba (INBIO); 1 female, Tres de Junio, 9°39'80"N83°51'30", 2675m,
Jan. 16, 2011, T.L. Whitworth (TW); 1 female, Estacion Cuerici, El Mirador en Subparamo, 4 km a E VillaMills,
2900m, L_S 390450 500100, Jan. 12, 1996, A. Picado (INBIO); 1 female, Cerro Cuerici, 8 km a NE de Villa
Mills, 3345m, L_S 392300 503200, Sept. 19, 1995, A. Picado (INBIO); 1 female, same as above except,
L_S 392300 503300, Jan. 7, 1996, B. Gamboa (INBIO); 1 female, 20 km SE Empalme, 2800m, Aug. 1988, Han-
son (INBIO); 2 females, Estacion Cuerici, Sendero e Carbon 5 km a E de Villa Mills, 2700m,
L_S 390100 500100, Feh. 17-19, 1996, B. Gamboa (INBIO); 1 female, Estacion Cuerici (Alrededor) 4.6 km a E
de Villa Mills, 2600m, L_S 389400 499600, A.M. Maroto; 2 females, Cuerici, Sendero a Cerro Cuerici, 4 km al
E de VillaMills, L_S 389700 499800, Oct. 27, 1995, A. Picado (INBIO); 1 female, Estacion Cuerici, Sendero a
Mirador, 4.6 km a E de Villa Mills, 2700m, A. Picado (INBIO); 1 female, same as previous except
L_S 389700_499600, Oct. 25, 1995; 1 female, same as previous except L_S 399400 499600, 2600m, Jan. 6-12,
1996, B. Gamboa; 1 female, same as previous except L_S 390450 500100, Oct. 26, 1996; 1 female, Estacion
Cuerici, Limite de la Finca. Cuerici, 3 km E Villa Mills, 2800m, L_S 389500 498600, Jan. 4, 1996, A. Picado
(INBIO); 1 female, Corraar Arriba, Sta. Ana, 1700m-1850, L_S 207000_516000, April 9, 1994, M.A. and F.G
Zumbado, H. Vargas (INBIO). El Salvador: 1 male, 2 females, Santa Ana, Aug. 16, 1956, PAB, collector
(USNM). Mexico: (4 males, 2 females): 1 male, Oax., 32 mi S. Valle Nacional, 7000ft, May 21, 1971, H.F. How-
den (CNC); 1 mae, Chiapas, Mt Tzontehuitz, May 27, 1969, H.J. Teskey (CNC); 1 male, Chiapas, Mt. Tzontehu-
itz, 9400ft, 12 mi NE San Cristobal, May 27, 1969, B.V. Peterson (CNC); 1 maleand 1 female, May 7 and June 25,
1969, respectively , Chiapas, 10km, NE San Cristobal, Mt Tzontehuitz, 2910m, Sept. 16, 1991, D.M. Wood
(CNC); 1 female, 10 W El Salto, Dgo., 9000ft, June 5, 1964, J.F. McAlpine (CNC); 1 female, Chiapas, Mt. Tzonte-
huitz, 12 mi NE San Cristobal, 9400ft, June 25, 1969, B.V. Peterson (CNC).

Other material examined. Some specimens were discolored, distorted or damaged and were not treated as
paratypes, these included 21 specimens (3 males and 18 females) from Costa Rica (INBIO).

Distribution. Costa Rica, El Salvador, and Mexico, and likely in mountainous areas throughout Central Amer-
ica and southern Mexico (Fig. 1). This species occurs in some of the same areas where C. irazuana is found; see
discussion under that species. Most specimens were collected from 2000-3300m. Based on humerous Calliphora
that have been collected in Costa Rica and deposited at INBIO, it isless common than C. irazuana.

Discussion. This speciesis normally easily separated from C. irazuana because of its black genal groove and
parafacial in addition to the extra postsutural intra-alar. However, afew specimens may have the extra seta reduced
or rarely absent. In one specimen the head had an orange genal groove and lower parafacial, but pale setae on the
occiput and thorax with adistinct third postsutural intra-alar. It is possible this reflects hybridization. Male genitalia
readily separate this species from C. irazuana.

Etymology. The species name was chosen due to the presence of apronounced third postsutural intra-alar seta,
a condition unique to this species of Calliphora in the Neotropical Region.

Calliphora vicina Robineau-Desvoidy, 1830
SeeFigs. 1, 2 and figs. 132, 139-148 in Rognes (1991)

Calliphora vicina Robineau-Desvoidy, 1830: 435; Hall, 1948: 307; Méllo, 1962: 264; James, 1970: 102; Vargas and Wood,
2010: 1303; Whitworth, 2010: 10.

Typeinformation. Holotype female (OUMNH). Type locality: USA, Pennsylvania, Philadel phia. Not examined.

Diagnosis. Basicosta yellow to orange; anterior half of genal dilation reddish; frons narrow, averaging 0.075
head width; see discussion under C. maestrica for other distinctions. Surstylus in lateral view, parallel-sided; in
posterior view cercus tapering gradually to distal end (Rognes 1991, figs. 140, 141); surstylus and cercus about
equal length. See figures of phallus, pre- and postgonite, ejaculatory sclerite, and sternites in Rognes 1991, figs.
143, 144, 145, 146. Ovipositor illustrated in Rognes 1991, fig. 148, ST8 with narrow neck similar to C. triseta.

Description. For a detailed description of this species, see Hall (1948) or Rognes (1991).

Specimens examined. 21 males, 32 females. Panama: 1 female, Panama Province, Panama City, Hato Pin-
tado, Dec. 1994, D.J. Cavan (BY U). South America. Argentina: (9 males, 15 females): 2 females, El Bolson, Rio

22 . Zootaxa 3209 © 2012 Magnolia Press WHITWORTH



Negro, Nov. 1-18, 1955, Andor Kovacs (LACM); 1 femae, same data, except Oct. 10-15, 1956; 1 female, same
data, except Jan. 10-13, 1957; 1 male, same data, except Oct. 1957; 5 females, same data, except Dec., 1957; 1
female, same data, except April, 1958; 1 female, same data, except Dec. 29, 1957; 1 male, Tucuman, San Miguel
de Tucuman, IML Gardens, Dec. 18, 1979, L. Stange (FSCA); 1 male, Santa Catalina, near Buenos Aires, Nov. 10,
1970, Boyes (CNC); 1 male, Buenos Aires, Rio Lujan, Jan. 1977, S. Bolle (CNC); 1 female, same data, except Oli-
vos, Nov, 1977; 1 male, same data, except Dec., 1977; 2 males, 1 female, same except Rio Lujan, Jan., 1977; 1
male, 1 female, Estancia Julia, Rio Chico, 69°30'W 49°40'S, Dec. 22, 1960, L Pefia (CNC). Chile: (9 males, 13
females): 1 female, Lago Amarga, Puerto Natales, E. of Mt. Payne, Magallanes, 200m, Dec. 14-20, 1960, Pefia
(CNC); 1 male, 1 female, Chile Chico, Lago Buenos Aires, Aysen, Dec. 24-31, 1960, Pefia (CNC); 1 female, same
data, except Puerto Cristal, Jan. 9-10, 1961; 1 female, Coihaique, Rio Simpson, Aysen, March 7-9, 1961, Pefia; 1
male Ensenada, Llanquihue, Jan. 13-15, 1962, Pefia (CNC); 1 female, Bahia Municiones, Magellan Strait, Tierra
del Fuego, Dec. 10, 1960, L. Pefia (CNC); 3 males, 3 females, Cameron, S. Bahia Inutil. Tierra del Fuego, Magal-
lanes, Nov. 23, 1960, Pefia (CNC); 1 female, Puerto Cisnes, Aysen, 72°40'W44°45'S, Feb. 1-15, 1961, Pefia; 2
females, Concepcion, Concep., Nov. 22, 1970, JW. Boyes (CNC); 1 male, same data, except Nov. 23, 1970. 2
males, Quillota Province, Parque Nac. Campanas, Palma de Ocoa, 32°93'24"S 71°07'81"W 215 m, Oct. 31, 1997,
M. Irwin, E. Schlinger (USU); 1 female, Cauitin, Villarica, March 5-15, 1995, G. Bohart, G. Aldrich (USU); 1 male,
1 female, Llanquihue, Mehuin, 39°26'20"S73°12'90"W, 5m, pantrap, F.D. Parker (USU); 1female, Llanquihue,
Nilque, 40°42'9"S72°24'40"W, Nov. 17, 2003, pantrap, F.D. Parker (USU). Falkland Islands: 1 male, 1 female,
Port Stanley, Dec. 17, 1981, D. Hunt (UCDC). Uruguay: 3 males, 3 females, Soriano, Cardona,
33°52'60"S57°22'60"W, May 20, 2008, T.L. Whitworth (TW).

Distribution. Widespread throughout the world, including the Neotropical Region. Central America: Panama.
South America: Argentina, Chile, Falkland Islands, Uruguay. West Indies: Cuba (Peris and Gonzales-Mora, 1989).
Hall (1948) commented that C. vicina is fairly common around Mexico City. This species likely occurs in the
vicinity of many larger cities not listed here. The localities of examined specimens are shown in Figs. 1 and 2.

Acknowledgements

This study was possible thanks to humerous museum curators and entomologists who loaned me material and
freely offered advice. | am indebted to the following people for loans: Bernard Greenberg (BG), Nigel Wyatt
(BMNH), Shawn Clark (BY U), Jim O'Hara (CNC), Chen Young (CMNH), Gary Steck (FSCA), Manuel Zumbado
(INBIO), Brian Brown (LACM), Ed Riley (TAMU), Lynn Kimsey (UCDC),Norm Woodley (USNM), Wilford
Hanson, (USU), and Richard Zack (WSUP).

Specia thanks to Manuel Zumbado for facilitating my work at INBIO and to Chris Thompson (USNM) and
Monty Wood (CNC) who shared their taxonomic expertise during my stay. Thanks also to John Vargas (INBIO) for
assistance collecting specimensin Costa Rica. Also thanks to Knut Rognes, University of Stavanger, Norway, and
Jim O’ Harawho freely offered advice throughout this study. Additionally, | am appreciative of the helpful sugges-
tions received from Knut Rognes and Monty Wood as reviewers of the submitted manuscript. | am aso grateful to
WSU and Richard Zack for providing library access and facilitating loans. Finally, thanks to my wife Faye who
assisted with translations and research.

Literaturecited

Baumgartner, D.L. & Greenberg, B. (1985) Distribution and medical ecology of the blow flies (Diptera: Calliphoridae) of Peru.
Annals of the Entomological Society of America, 78, 565-587.

Brown, B.V., Borkent, A., Cumming, JM., Wood, D.M., Woodley, N.E. & Zumbado, M.A. (eds.) (2010) Manual of Central
American Diptera. Volume 1. NRC Research Press, Ottawa. xi + 714 pp.

Dear, J.P. (1985) A revision of the New World Chrysomyini (Diptera: Calliphoridae). Revista Brasileira de Zoologia, 3, 109—
169.

Hall, D.J. (1948) The blowflies of North America. Thomas Say Foundation. Lafayette, Indiana. 477 pp.

Hough, G. de N. (1899) Synopsis of the Calliphorinae of the United States. Zoological Bulletin, 2, 283—290.

James, M.T. (1970) A catalogue of the Diptera of the Americas south of the United States: family Calliphoridae. Museu de Zoo-
logica, Universidade de So Paulo, 102, 1-28.

IDENTIFICATION OF NEOTROPICAL CALLIPHORA Zootaxa 3209 © 2012 Magnolia Press - 23



Kerr, PH., Fisher, E.M. & Buffington, M.L. (2008) Dome lighting for insect imaging under a microscope. American Entomol o-
gist, 54, 198-200.

Macquart, J. (1851) Diptéres exotiques nouveaux ou peu connus. Suite du 4.° supplément publié dans les Mémoires de 1849.
Mémoires de la Société Royale des Sciences, de I’ Agriculture et des Arts de Lille, 1850, 134-294 + pls. 15-28.

Mariluis, J.C. (1978) Una nueva especie de Calliphoridae del Ecuador (Diptera). Revista de la Sociedad Entomol égica Argen-
tina, 37, 51-54.

Mariluis, J.C. (1982) Contribucion a conocimiento de las Calliphoridae de la Argentina (I nsecta, Diptera). Opera Lilloana, 33,
5-59.

Mariluis, J.C. & Mulieri, PR. (2003) The distribution of the Calliphoridae in Argentina (Diptera). Revista de la Sociedad Ento-
mologica Argentina, 62, 1-25.

Mariluis, J.C. & Peris, S.V. (1985) Datos para una sinopsis de |os Calliphoridae neotropicales. Eos, 60 [1984], 67—86.

McAlpine, J.F. (1981) Morphology and terminology—adults. In: McAlpine, J.F, Peterson, B.V., Shewell, GE., Teskey, H.J.,
Vockeroth, JR. & Wood, D.M. (eds.), Manual of Nearctic Diptera. Volume 1. Agriculture Canada Monograph, 27, 9-63

Méello, R.P. de (1962) Contribuicdo ao estudo do género Calliphora R.-D., 1830 (Diptera: Calliphoridae). Memoérias do Insti-
tuto Oswaldo Cruz, 60, 263-274.

Mello, R.P. de (1974) Nova espécie do género Calliphora Robineau-Desvoidy, 1830. (Diptera, Calliphoridag). Arquivos da
Universidade Federal Rural do Rio de Janeiro, 4, 59-63.

Mello, R.P. de (2003) Chave para identificagdo das formas adultas das espécies da familia Calliphoridae (Diptera, Brachycera,
Cyclorrhapha) encontradas no Brasil. Entomologia y Vectores, 10, 255-268.

Peris, S.V., Gonzalez-Mora, D., Fernandez, A.M. & Peris, S.J. (1998) A new species of Calliphora Robineau-Desvoidy, J.B.
(1830) (Diptera: Calliphoridae) from Sierra Maestra, Cuba. Boletin de la Real Sociedad Espanola de Historia Natural,
Seccion Biologica, 94, 49-52.

Robineau-Desvoidy, J.B. (1830) Essai sur les myodaires. Mémoires présentés par divers savans a |’ Académie Royale des Sci-
ences de I’ Institut de France (Sciences Mathématiques et Physiques), (2) 2, 813 pp.

Rognes, K. (1991) Blowflies (Diptera, Calliphoridae) of Fennoscandia and Denmark. Fauna Entomologica Scandinavica, 24,
272 pp.

Shannon, R.C. (1923) Genera of Nearctic Calliphoridae, blow-flies with revision of Calliphorini. Insecutor Inscitiae Men-
struus, 11, 101-119.

Shannon, R.C. (1926) Synopsis of the American Calliphoridae (Diptera). Proceedings of the Entomological Society of Wash-
ington, 28, 115-139.

Townsend, C.H.T. (1908) The taxonomy of the muscoidean flies, including descriptions of new genera and species. Smithso-
nian Miscellaneous Collections, 51 (No. 1803): 1-138.

Vargas, J. & Wood, D.M. (2010) Caliphoridae. In: Brown, B.V., Borkent, A., Cumming, JM., Wood, D.M., Woodley, N.E. &
Zumbado, M. (eds.), Manual of Central American Diptera. Volume 2. National Research Council Press, Ottawa, Canada,
1297-1304.

Whitworth, T.L. (2006) Keysto the genera and species of blow flies (Diptera: Calliphoridae) of America north of Mexico. Pro-
ceedings of the Entomological Society of Washington, 108, 689-725. (Available from: http://www.birdblowfly.com/
images/Publications/K eys.pdf.)

Whitworth, T.L. (2010) Keys to the genera and species of blow flies (Diptera: Caliphoridae) of the West Indies and description
of anew species of Lucilia Robineau-Desvoidy. Zootaxa, 2663, 1-35. (Available from: http://www.mapress.com/zootaxa/
list/2010/2663.html.)

APPENDI X. Notes on Calliphora peruviana Robineau-Desvoidy, Lucilia peruviana Robineau-Desvoidy,
Calliphora peruviana M acquart and Calliphora nigribasis Macquart

by KNUT ROGNES & TERRY WHITWORTH

I ntroduction

The specific name peruviana has been created for three different nominal speciesin the Calliphoridae and assigned
to two different nominal genera (Calliphora Robineau-Desvoidy and Lucilia Robineau-Desvoidy) by two different
authors in two different years, i.e., by Robineau-Desvoidy in 1830 and Macquart in 1851. In addition the name
peruviana has been misapplied by authors to the species Calliphora nigribasis Macquart, 1851. Below, the identity
and status of the three problematical names, all based on material from Peru, are discussed and confusion regarding
all areresolved.
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Abbreviations of collections

OUMNH  Oxford University Museum of Natural History, Oxford, UK
MNHN Muséum national d'Histoire naturelle, Paris, France

Calliphora peruviana Robineau-Desvoidy, 1830: 438

Robineau-Desvoidy gave a short description, but the sex was not given. He stated that “[c] ette belle espece, orgin-
aire du Pérou, fait partie de la collection du comte Dejean [this beautiful specimen, collected in Peru, belongsin
the collection of Count Dejean]”. Parts of Dejean’s collection were bought by Bigot, whaose collection was obtained
by Verral and is now in OUMNH (Pont, pers. comm.). Macquart (1844 288) observed that “[I]’individu que M.
Robineau-Desvoidy a décrit sans distinction de sexe, et que nous avons vu, est une femelle...[the specimen which
Mr. Robineau-Desvoidy described without indicating its sex, and which we have seen, is afemale ...]". Further-
more he illustrated the wing (Macquart 1844: Plate 16, fig. 9). Hall (1948: 301), citing the name as a senior syn-
onym of and the valid name for Calliphora nigribasis Macquart, 1851, claimed that the type “male from Peru, ...”
is“in the Bigot collection, Newmarket, England [= OUMNH]”. James (1970: 12) followed Hall and cited peruvi-
ana as the senior synonym of Calliphora nigribasis Macquart, 1851. However, it seems that neither Hall nor James
had actually studied the OUMNH specimen or its labels.

According to Pont (pers.comm, and unpublished notes on the Bigot collection of Calliphoridae in Oxford, in
KR’s possession) there are two specimens, one male and one female, under the drawer label reading “S. [= Somo-
myia, where Bigot placed all the Robineau-Desvoidy and Macquart Lucilia and Calliphora names] Peruviana 3 /
Calliphora. id. R.D. / Peruvi. Rob.Desv.”. The male, not atype, is Calliphora nigribasis Macquart. The female, the
type, carries alabel in Robineau-Desvoidy’s own handwriting reading “ Calliphora peru / viana RD”. James Dear
has labelled this specimen with (1) a holotype label reading: “HOLOTYPE / Calliphora / peruviana R-D / 1830:
438. / det. J.P.Dear 1977"; and (2) an identification label reading “= Lucilia/ peruvianaR-D / J.PDear 1977". Dear
thus considered the holotype to belong in the genus Lucilia, and not in Calliphora, as assumed by Robineau-Des-
voidy himself. Thisinterpretation of the specimen has not been published, neither the details of the drawer or spec-
imens |abels.

It is not known which Neotropical Lucilia species the name peruviana Robineau-Desvoidy (1830: 438) should
be applied to. The type was not studied by Whitworth (2010). However, the problem of itsidentity is of academic
interest only. Since there is another nominal species with an identical name, i.e., Lucilia peruviana Robineau-Des-
voidy (1830: 455) (treated below), the former becomes a secondary homonym of the latter, and cannot be used.
Although the identity of the latter is not known, it serves no purpose to resurrect this name by designation of a neo-
type to resolve its identity.

Mariluis & Peris (1985: 82) removed Calliphora peruviana Robineau-Desvoidy (1830: 438) from its position
as asenior synonym of Calliphora nigribasis Macquart, 1851, on the basis of information given to them from Pont
(citing Dear in litt.) to the effect that the holotype of Calliphora peruviana Robineau-Desvoidy, 1830: 438 is a
Lucilia species.

In Systema Dipterorum (Pape & Thompson 2010) this nominal species is erroneously listed under the entry
“Aldrichina peruviana Robineau-Desvoidy, 1830: 438", and the type erroneously listed as being present in MNHN
(Warning Work Record, Record # 38 329).

Lucilia peruviana Robineau-Desvoidy, 1830: 455

Robineau-Desvoidy gave a short description, but again the sex was not given. He stated that “[c]ette belle espéce,
orginaire du Pérou, fait partie de la collection du comte Dejean [this beautiful specimen, collected in Peru, belongs
in the collection of Count Dejean]”. James (1970: 15) in the Neotropical catalogue, cited the name among unplaced
species. The name has apparently since been unused. No material remains, as far as is known. Its identity is not
known, and it serves no purpose to resurrect the name by designation of a neotype.

In Systema Dipterorum (Pape & Thompson 2010) this nominal speciesis correctly listed under “Lucilia peru-
viana Robineau-Desvoidy, 1830: 455", but erroneously given the valid name “ Calliphora peruviana”, and the type
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is erroneously listed as being present in MNHN (Warning Work Record, Record #38 381). It is also given a sepa-
rate entry in the database under “Calliphora peruviana (Robineau-Desvoidy, 1830: 455)" (same Record # 38 381),
also the result of confusion.

Calliphora peruviana Macquart, 1851: 216

This nominal species was obviously presented as a new species, and not just arecord or citation of Robineau-Des-
voidy’s species with the same name from 1830, since the entry reads: “Calliphora peruviana Nob.”. “Nob” is short
for “nobis’, dative plural of “nos’ (= “us’), and thus means “to us’, i.e., “our [thus Macquart’s] species’. Macquart
gave a short description, including “... Thorax a ... reflets verts, ainsi qu’a I’abdomen ... Cuillerons bruns... Ailes
assez claire... [...Thorax with green reflections, like the abdomen, ... calypters brown ... wings rather clear]”, stated
that the specimen was a female and cited other data as follows: “Pérou. Payta. M. Eydoux. Muséum.”. The last
word indicates that the specimen was housed in the Paris Museum.

In MNHN there is a female specimen with dark calypteres which is labelled: (1) “Calliphora/ peruviana/ ¢
Macg. n. sp.” [in Macquart’s hand]; (2) “Phryssopoda/ splendens/ Macq” [in Seguy’s hand]; (3) “HOLOTY PE /
Calliphora peruviana Macquart / det. J.P.Dear 1977 [Dear’s red handwriting, except last line which is printed in
black]; (4) “120/58” [old handwritten ink label]; (5) “Holotype” [printed on red-rimmed white circular labdl].

One of us (TW) received from MNHN three digital color images of the holotype including an image of all its
labels. To judge from the strong vitta of white pollinosity on each side of the presutural part of the thorax, widening
out in front (where there is a very narrow dark line medialy within the confines of the vitta) when seen from
behind; the clear wing base; the bend of vein M forming a pronounced angle less than aright angle; dark calypteres
with a narrow white rim; and the concave T5 in profile view, it is a female Neta chilensis (Walker), athough the
hind femur is less swollen than usual. This identity of the type is in accordance with current understanding (Shan-
non 1926: 123, as Neta splendens; Hall 1948: 301; James 1970: 13 (entry listed as “peruviana Robineau-Desvoidy
of Macquart, 1851: 216 ... (Calliphora)”); and Dear 1979: 150). Both Shannon and Dear had examined the type.
The name Calliphora peruviana Macquart (1851: 216) isajunior primary homonym of Calliphora peruviana Rob-
ineau-Desvoidy (1830: 438) and thus permanently invalid. This fact was observed by Townsend (1892: 36) who
proposed the replacement name Calliphora paytensis for the preoccupied name Calliphora peruviana Macquart.
Thus Townsend's name aso falls into the synonymy of Neta chilensis (Walker) listed by Shannon (1926) and
James (1970).

In Systema Dipterorum (Pape & Thompson 2010) the type of Calliphora peruviana Macquart (1851: 216) is
listed correctly as being present in MNHN, and its valid name cited correctly as Neta chilensis (Warning Work
Record, record #38 341). Calliphora paytensis Townsend, 1892 is not listed at all in Systema Dipterorum.

Nomenclatural summary

Calliphora peruviana Robineau-Desvoidy, 1830: 438.

Holotype, female: OUMNH.

Identity: Lucilia peruviana (Robineau-Desvoidy, 1830: 438).

Status: Invalid name. Secondary homonym of Lucilia peruviana Robineau-Desvoidy, 1830: 455.

Lucilia peruviana Robineau-Desvoidy, 1830: 455.
Holotype, sex unknown: Lost.

Identity: Lucilia peruviana Robineau-Desvoidy, 1830: 455.
Status: Nomen dubium.

Calliphora peruviana Macquart, 1851: 216.

Holotype, female: MNHN.

Identity: Neta chilensis (Walker, 1837: 354).

Status: Objectively invaid name. Junior primary homonym of Calliphora peruviana Robineau-Desvoidy, 1830:
438. Replaced by Calliphora paytensis Townsend, 1892: 36.
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Calliphora nigribasis Macquart, 1851: 215.

Holotype, male: MNHN. Described from the male sex from an unstated number of specimens (here presumed to be
only one) from “Ameérique. Colombie.” in the possession of the “Muséum” [= MNHN]. According to unpub-
lished notes by James Dear (now in KR’s possession) the labels read (1) “Calliphora nigribasis Macg. n.sp.”;
(2) “34.42"; (3) “Museum Paris Colombie Parzudacki 1842 .

Identity: Calliphora nigribasis Macquart, 1851: 215.

Status: Valid name.

Synonymy:

Calliphora nigribasis: Mariluis & Peris, 1985: 82 (as“ Calliphora nigribasis Macq., 1851").

Calliphora peruviana: Hall, 1948: 301 (as “Calliphora peruviana Robineau-Desvoidy”). Misidentification, not
Calliphora peruviana Macquart (1851 215) and not Calliphora peruviana Robineau-Desvoidy (1830: 438).
Calliphora peruviana: James, 1970: 12 (as “peruviana Robineau-Desvoidy, 1830: 438"). Misidentification, not
Calliphora peruviana Macquart (1851: 215) and not Calliphora peruviana Robineau-Desvoidy (1830: 438).
Calliphora peruviana: Baumgartner & Greenberg, 1985: 583 (as “ Calliphora peruviana R.-D.”). Misidentification,
not Calliphora peruviana Macquart (1851: 215) and not Calliphora peruviana Robineau-Desvoidy (1830:

438).
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