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Perching behavior and coloration in temperate and tropical Sarcophagidae (Díptera) 
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Abstrad: Nearctic Sarrophagidae often percn 00 licben-covered Iogs or lnIe tnmItsó 00 whlch lIley are chyptically 
c:olored. Costa Rican Sarcophagidae nave lile S&me basic color pallem, but rarely land 00 lnIe trIInJcs. Nevenheless, 
Blaesoziplu:! plinthopyga (Wiedemann) talces sutions on aree trunlcs in Costa Rican uman areal. lt evidently 
immigrated fmm soulllwestem U.S. deseltS, 001 only to Neotropical urban &real where lizard populatiOOI had been 
reduced. The metallic blues or greens of Neotropical sarcophagids are evolutiooary effects of lizard predatioo. It is 
suggeSted lila. lizards torced sarcophagids fmm tnmIcs, sometimes 10 green foliage wnere lIley were selected for 
metallic grecos or b1ues as in Calliphoridae. The tropical aoondance of vertebrate camoo fceders may a1s0 limit lile 
distributioo oí B. plinlhopyga. 

ICey words: Diptera, Sarrophagidae, synanlhropy, cryptic coI.oratioo, Lacertilia, suruúng, statioo-talcing, evolutioo. 

This papee explains many years observations 
by means of a series of hypotheses, mainly as 
they relate lo Blaesoxipha plinthopyga 
(Wiedemann) (Dip� Sarcophagidae) in Costa 
Rica. T his· species causes myasis in roan (James 
1947) and domestic mammals (Laake & Cushing 
1930. as Sarcophaga robusta Aldrich). Gregor 
(1972) said it was synanthropic; Lopes (1988) 
said it occurred mainly in cities in the American 
tropics. 

Normal1y it breeds in vertebrate carrion 
(Den no & Cothran 1975. Hardy 1981, pers. 
obs.). In arigj southwestem North Americ it 
replaces Nearctic carcass-breeding sarcopba­
gids of other areas. Denno & Cothran (1975) 
reported ia Crom rabbit and tal carcasses in 
sollther n California. 'The important point, not 
obviolls in the American tropics. is that in 
sollthwestem North America it consistently 
occurs in non-urban settings. Unpublished. 
non-urbano Nearctic records inelude Arizona. 
California. New Mexico, Oldahoma, Texas and 
Mexico. 

Samples were taken in Costa Rica at seven 
locatities on 20 dates, November 10 April, but 
only in tlle San José urban area. None were 
seen elsewhere. including urban areas oC 
Guapiles, Golfito, Limón and Puntarenas. The 
species was common only near the· University 
of Costa Rica campus ("UCR", San Pedro, 
Montes de Oca, San José), and was seen along 
railroad tracks at the north edge oC me campus 
on almost every visit during the dry seasons 
(many more than 20 visits). 

Males were discovered perching on UCR 
tree trunks less than 0.5m aboye ground,. and 
nine were taken (8:00-9:30 am. 5 Feb. 1988). 
Several chased small objects flipped past their 
perches. A Cew perched on large branches as 
high as 3 meters. probably because my son and 
1 had disturbed them from lower sites. (pers. 
Obs .• 8:00 10 9:30 am). 

Station-taldng i n  Sarcopbagidae: 
Sarcophagids oftem congregare on mountain 
tops (Chapman 1954, Dodge & Seago 1954). al 
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dead animals, marnmalian dung, along streams, 
e tc. (many Pers .  Obs., 1951-1992). 
B laesoxipha impar (Aldli'ich) perched 011 
carcasses (pers. Obs., Sand Rídge State Forest 
& Sto Joseph, IHinois, 1964), but also on tlle 
tenninal twings of a white-flowering plum tree 
(May 1 & 2, 1965, St Joseph, Hlinois), but l"Iot 
on white-flowered Spiraea nearby). Nearly a11 
specimen8 weremales (Dodge & Seago 1954, 
pers. obs.) that persisted for 3·4 hr, rarely fol:' 
fewer (Blaesoxipha angustifrons (Akirich), 1.5 
In in very eady münúng) 0Jr l onger 
(Blaesoxipha excisa (Aldrich), aH day, allnough 
much more common in the moming) (pers. 
Obs., 1964-1992). 

At Sana Ridge State Forest , IHinois, 
Metoposarcophaga pachiproctosa Parker, S. 
bullata, Sarcophaga libera Aldrich, aaand a 
few o!hers percheól 011 tree trunks or fallen logs; 
in northern Michigan, Sarcophaga sabroskyi 
(Dodge) perched on Uve, vertical !.mnks. They 
did not often OCCUf together, ahhough S. 
buUata and S. libera di.d. although S. bullata 
was more common about carcasses and S. 
libera, on lags. 

About 40 species perched on a fire tower, 
which could not be easily related to natural 
o bjects because species populations differ 
locaHy. However, a mountain top near Pilot 
Knob, Missouri, attracted sorne species founa 
on the IUinois fire tower. The i ntroduced 
synanthropes, Sarcophaga argyrostoma 
Robineau-Desvoidy. S. craSsipalpis Macqurut 
and S. cruentata Meigell perched 011 !heroof of 
!he tower as wel! as 011 the extreme tüp smface 
oí !he moutain peak:, as did Blaesoxipha rudis 
(Aldrich) ana a sibling spedes. Macronycchia 
aurata  (CoquiHeu) ana M. confundens 
(Townsend) were rafe 00 tlle mmm.tain, out 
occurred on fire towers nearer St. Louis, 
Missol.lri, al1d in Arkansas, sOÚle gem.1S musí 
l10rmally assemble at something o ther than 
mountainlopso 

Males segregate by spedes, and, unless very 
different in size, seldom use the same site 
simultaneouslyo Som� spedes perched on tile 
roof top oi anminois fire tower, oiliers· at !he 
next level down (abollt 22m band), a third 
leve! below !hat, Oil Úle inside framework of 
t�e tower, 011 the outside of Úle framework ¡U 
trae lop height (lower IDan the third leven, in 
themoming, in t¡;e afl.érnool1. lü thewir¡dward 
or toi!he leeward, Oll fue gtol.lndat the base of 

me tower away from the suo's direction, etc. 
AH normaHy pereh in direct sunlight (pers. 
obs., 14 dates, 60+ he 011 the minois fire tower 
more than eight hr, eight additional dates 011 six 
other towers in Indiana, Michigan, Missouri 
ano Texas, 1964-1987). Species perching near 
tower tops tend tú rise to the mof when the 
wind stops, but tile wind raraly ceases at that 
height. 

Costa Rican males perched al earcasses or 
fish head baits (Peckia, Oxysarcodexia, 
Sarcodexia and Tricharaea), at anny ant swarm 
raids (Formicidae) (Dexosarcophaga, 
Nephochaetopteryx. Notochaeta and 
Oxysarcodexia), in sunlit paatches 00 ¡eaves 
along clear streruns oear the ocean (two species 
of Sarcodexia), at duog (Oxysarcodexia, 
Ravinia and Tricharaea), on bace patehes of dirt 
or sand (Blaesoxipha and one Peckia), at tlle 
not ver)' odorous (to us) carapaces ofland crabs 
(Peckia, Sarcodexia and Tricharaea), or at 
crusiled hermit ctabs (Peckia, SarCodexia and 
Trichamea). 

Laboratory females of S. crassipalpis 
normally refuse second matings by bending !he 
tips of theír abdomen s ventrany when 
'assaulted' by males. Multipiy insemínated 
females may never have been obtained. 
Females of about 50 other colonized species 
sirnilarly refused second matings, although two 
would not·mate aL aH in laboratory cages (pers. 
Obs., Ames, Iowa; Urbana & St. Joseph, 
IHinois; Lansíng & Easf Lansing, Michigan; 
and San Ramón de Tres Ríos, Costa Rica). 

S� crassipalpis females require a pm tein 
mea! for egg development, but dried hecf blood 
did not suffice. In nature many sarcophagids 
seem ro oblain protein f rom carcasses 01' 
possibly fmm dung. The delay bel'Neen protein 
feeding and larvipositíon presumably reflects 
egg and larval development 

Asilid mes (pers. Ohs., Sand Ridge State 
Forest frre tower, minois) and bembicid wasps 
(Davis Mountains, Texas) prey on aggregate<i 
males. Aggregalion results in male 
concentraüons, rendering mem vulnerable to 
predation. 

Mating times va..ry from 5 min, 5s, average 
for Metoposarcophaga sp. near larga (Aldrich), 
muge, 1 mm, 40s lo 10 mm, 2Os, 0=12, t02 hr, 
13 min, S.crassipalpis, range, 1 he, 30min lO 3 
hr, 15 min, 0",,16. AH three spermatheA,;ae ofilie 
M. ferrwle copuiating for only 1 min, 405 were 



fiHed witn sperm, and single eopulations 
regulad)' fmed aH three spermathecae in S .. 
bulla/a Parker. which eopulates for about as 
long as S. crassipalpis. With mating times of 2 
hr, a longevity of 15 days, copulation foc 4 hr 
and a habit of leaving after mating, less than 
5% of specimens collected at a site should be 
females if the sex ratio is 50:50. 

Station sites are sites at which males peten 
and from which they enase presumed females. 
A station marker is a conspicuous object about 
which the sites occur. Tite mes copulate a! 
mating sites. 

The following boíd face hypothest"..s expIai.n 
observ ations i.ndicat ed immediately 
afterwaaaxds: 

Hypotbesis 1: sarcophagid males wait foI' 
females at specific percn sües. Males 
predominate at tnem, bllt generally do !lOa 
emerge or find food !here. They have no known 
reasan to be on a barren mountain top, for 
example, except mat they chase insects flying 
by and occasiol1aHy capture theif females mere. 

Hypotbesis 2: sarcophagid females ay to 
station siles, are matea, and then leave. 
Fernales are scarce at such siles and, judging 
flom laboratory studies of several species, are 
not normaUy mated more than once. 

Hypothesis 3: markers are long rauge 
signals that bring males an4 fe males within 
visual muge of each other. Markees are always 
very conspicuous, such as mountain tops 01' 
carcasses. CaIyptrates also do oot discnminate 
weU visually (TIlornhill & Alcock 1983). 

Hypotbesis 4: lile use of dífferent sites 
abou! a common marker conserves energy by 
reducing the number of misl.aken pursuits. In 
lacking a high visual acuity Ravinia anxia 
(Wal ter) males pursued almost any object 
between about 4 and 25 mm in size flipped 
appropriateiy past their perches (pers, obs., 
Taum Sauk Mountain, Missouri, and, apart 
from size, hundreds of observations in North 
and Central America, 1951-1992). 

Hypothesis S: Tree trunks bases are a 
normal perch site for B. plinthopyga. Males 
landed !here rather HIlan at other sites on the 
UCR carl}pus. 

Hypothesis 6: sorne species have altemate 
sites. Blaesoxipha impar (Aldrich) perched on 
carcasses and also on a flowering plum troo. 

Hypothesis 7: largely rnale aggregati.ons 
réJlect statiorHaking behavior, which is normal 
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tú sarcophagid mating behvior. Males pursue 
insects or otller passing aenial objects 
propier size and speed. Ser.: also inU'oductory 
paragraphs to Ihis sectiol1. 

Sunning in Sa:rcophagid ae: In t.he Rose 
kue Conservatio!1 AArea sorne 15 km NE of 
Lan sing, Michig an about 3 8  speciesof 
Sarcophagidae perched on certain 10gs or 
newspapers in tlle monüng (personal 
observations, June-September, 1980-1987). 
Fernales were more e ommon than at station 
sites (on July 27,1981, 53 males and 21 
females were ta'ken). Tne species were 
imermixed and the flies generaUy stt1.ed quiei1y 
in creavasses in !he bark. On coo1 days (air 
temperatures from 80 c. ai: 8:00am to 15.50 C. 
at 1O:30)indíviduaIs persisted until I1carly 
11:00 am, EDT, but on warm days (19.50 C. 
n eal 8:00 am E DT 10 210 C .) tlle flies 
disappeare-d from trunl.cs, logs ana. ne.wspaper 
substitutes b y  9:30 am,but h ao become 
infrequent by 9:00 am (July). 

This represents sUfining behaviol. There was 
a lesser eveni.ng sumüng period in Míchigan, 
but not in Costa Rica. Moming sites face east; 
evening sites, west (each toward Ihe sun). 

Sunnin g sarcophagids wece less evident in 
Costa Rica. A few were se.en between 7:00 and 
8:00 am near the OoUito city dump (warm, 
tropical lowland). Nights were evidently below 
optiumum foI' egg incubation in sunners. Al. 
San Ramón de Tres Ríos (ca 1500 m) moming 
temperatures ranged from IS.1 lO 16.50 C. 
before 6:30 am in May, bul early appearing 
sarcophagids perched on foliage, as at Goifito, 
not 00 lhroo trunks. 

Males of two Costa Rican Sarcodexia took 
stat.ions 00 green ¡eaves overhaoging smaH, 
clear streams near me sea (Manuel Antonio 
National Parle and Montezuma) only after the 
7:00 t o  8:00 am sunning periodo These 
Sarcodexia occurred on the Pacific coast, but 
not al. Golfito, and sunning was not studied al. 
Manuel Antonio oc Momezuma. 

Sarcophagids normaUy deposit larvae rather 
than eggs. When males were removed from 
cages of S. crassipalpis soon ruter mati.ng and 
females had had a protein m eal, females 
beca me inactive until t heir larvae had 
developed, which was first interpreted ro mean 
that sarcophagid would tlide quietIy in 
nature while i.ncubatin,g. 
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However. egg and larval development 
depends 00 temperatme. Larvae appeared in as 
few as five day!! witb continuously lighted 
electric lamps next lO cage fronts, but al about. 
tbree weeks without lamps (temperatures feH lO 
about 190 C.) More than 30 females from log 
sites (several dates, Michigan. 1980) had 
incompletely developed eggs oc larvae Ol none 
at all, altbough Amobia ocwata (Zetterstedt) 
often had larne, which may have been 
somewhat immature. 

Hypotbesis s: surming accelemtes egg and 
laval development by warming femates. 
Feemales never landed in the shade, and moved 
so as lO remam in direct sunlight Sarcophagids 
visited sunning sites only in the moming and 
evening in Michigan (temperatures are 
normaUy lower tllen). Tbe shortening of 
moming sunoing apparently by higer 
temperatures and oí larval development by 
lighted lamps at cage fronls points to the 
importance oC temperature (Lamps also inhibit 
diapause by providing a 'long dday-length' as 
weU as higher temperatures). 

Hypotbesis 9: Sunning is an adaptatioo Cor 
reducing femate exposure·· to predators. 
Accelerating egg and larval development is 
apparently more important that lhe saCety of 
hiding while incubating. Sunning shortens 
incubation times, so that females wait less 
before depositing larvae. 

H ypotbesis 10: femates select near 
optimum temperatures. Females fly lO sunning 
sites, but leave at varying times according te 

temperature. They sIso perch in circular banas 
at fixed distnaces about lighted lamp bulbs in 
frool of cages. 

A general explanaUon rol' synanthropy: 
Like B. plinthopyga in tbe American tropics. 
Sarcophaga argyrostoma Robil'leau-Desvoidy, 
S. crassipalpis Macquart ana S. cruenlata 
Meigen are urban in North America. S. 
carassipalpis is common in many U.S. cities, 
usuaUy near rivers. Males take stations on 
concrete posts or on higer. conspicuous, non­
foliage objects along nver banks. S. ruflcornis 
(Fabricius), adose relative of S. crassipalpis. 
is  tropical. It has been transported by 
commerce lo tropical countries where it too 
appears to be urban (Lopes 1945). S. 
argyrostoma. S. cruentata and S. ruficornis 
have aH been introduced into tbe Hawaiian 

Islands tbat have no indigenous sarcophagids 
(Hardy 1981). 

Statioo-taking ami sunning sareophagids are 
conspicuous and usuaUy easily coUected. But 
onIy three S. crassiplapis and 000 S. cruentata 
(runoog tboosands oí specimens) were taken in 
the comparatively undisturbed Rose Lake 
Conservation Area mIy 15 km NE of Lansing. 
Michigan. Both were readily recovered from 
Lansing. The synanthropes are often nol 
common in collections. because few collecting 
trips are made to cities. 

Hypotbesis 11: introauced species are 
seldom able 1:0 fmd a 'place' in a well-developed 
exotic fauna. Introduced sarcophagids normaUy 
occur in New World urban arcas, mrely in less 
disturhed habitats (pen. Ob!!. at Urbana, Sto 
Joseph & Mason Co., H1inois; Ames, Iowa; 
Lansing, Clinton Co. & Shiawassee Col, 
Michigan; Woonsocket, Rhode Island, and many 
other urban and non-urban arcas). 

Hypothesis 12: Sarcophagids allocate 
resources differently in different· faunal arcas. 
See preceding hypotbesis. If different faunas 
are differently specialized, tben !he ruches will 
alos be different and an introduced species is 
unlikely to be precisely preadapted for the 
niches of a foreign fauna. 

Symmtbropy in Bla.esoxipha plinthopyga: 

Hypotesis 13: B. plinthopyga is synanthropic 
in the American tropics because it survives 
ooly where man has nearly exterminatd lizards, 
that ¡S7 in urban areas. Lizards catch ano eat 
sarcophagids and calliphorids (pers. ohs., Nortb 
America and Costa Rka), and are abundat in 
the American tropics except in cities. They 
rreadily climb tree trunles, but foliage is too 
wealc lO suport larger inruviudlas. No !izaras 
were seen in !he San José urban area or 00 the 
UCRcampus. 

Hypothesis 14: The apparent ahsence of B. 
plinthopyga from urban areas away from San 
José indicates that its occurrence in Costa Rica 
depends on another factor besides lizard 
predation. B. plinthopyga does not survive well 
in lowland, humid areas for unlmown reasoos. 
The urban areas from which it was Dol 
recovered. were aH lowland areas; !he sites near 
San José are at lOOOm or higher. 

One important maltee can nOl be ruled out. 
Gregor (1972) reported thatB. plinthopyga was 
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unexpectedly rare (for a synanthrope) in Cuba 
becau�e he folund only two in 35,500 
sspecimens. But B. plinthopyga could be 
eXPected witbin reasonable distnaces of .souree 
populations, because of reseedings fromit. 
Cuba may have h ad large but o\!erlooked 
source populations. This menas tbat tbe species 
may be found anywhere in Costa Rica, but 
would not persist Coi' long al any distance from 
the high UCR population. 

Hypothesis lS:1J.plinthopyga persists in 
PenPheral San José areas �ªuse of continual 
reseedings from the higher populations at or 
nearthe UCR campus, i.e., tbe species is truly 
permanent only at or near tbe UCR campus, but 
is continually reseeded to"3Jld recovered from 
nearby areas where it probably breeds and 
persists for shoitperiods on its own. This 
would explain higher populations near the UCR 
campus and lower populations in adjacent 
areas. This is almost a truism, because 
cond.itions will be less favorable on the 
periphery of the optimum habitat for the 
species. Species ranges expandand contracto 
The extent 10 which sarcopllagids �ove beyond 
or within territories is nOl known, however. 

Neotr opical Uzards a nd sarcophag id 
coloration: Since flowers became abundant in 
the Cretaceous, calyptrates could'choose' to 
rsemble: .1) bárk or dirt, 2) flowers or 3) green 
leaves. The flies could not mimic a11 three 
sim u ltaneoQslyhecause' the patterns a re 
incOlppatible. Ordinary environments do not 
provide enough otber altematives, but a few 
sarcophagids rese,mble sand backgrouods. 

Although Ne,iu'ctic observations suggest tbat 
sarcophagids should perch on Costa �ican IrOO 
trunks. tbey nu.-ely do. Those tbal do me usually 
extiemely restless and leave quickly. OL140 
Costa Rican species only occasional males of 
PecHa hirsuta (Háll) andtho�e of three 
undescribed Sarcodexia took stations on Iree 
ttuJlk$. M�es of tbe Sarcodexia took stations 
00 logs embedded in the bare sand of sea 
beaches, and (one occasion) a few P. hi,.rsuta. 
took statiODS on a tree trunk Iying across·a 
sandy páth through tbe woo,ds al Manuel 
Antonio National Park near. Quepos. Most 
males of tbe last took stations on tbe baare sand 
on patbs or around dead Geocarcinusor 
unidentified land crabs (Montezuma, Manuel 
Antonio National Park, CailUita. National Park). 

Only three undescribed Sarcodexia consistently 
perched on logs. 

Hypothesis 16: the typicáladult sarcophagid 
color .patero is ccyptic coloration�especially on 
lichen-covered tree trunks. Motionle� male of 
M. pachyproclOsa are virtllally invisible on tbeir 
lichen-covered tree-truru,: stations. 

The usual panem conceals sarcophagids .1ess 
effectively on bare tree bark, dirt or roeks, but, 
is ineffective on flowers (thal many visit for 
nectar), g reen leaves (that many visit for 
Homoptera honeydew, Downes & Dahlem 
1987) or stems (visited for extrafloral 
nectaries). Cryptic coloration is adap�ive 
because sarcophagids l ack sting s  (like 
Apocrita), armor (like sorne beet1es). chemical 
defenses (like sorne ,beetles or hemipierans), 
ánd D'!ost cannot bite (likesome beetlesand 
herpipterans). 

Hypothesis 17: sarcophagids are typically 
adapted for. more aridcpnditions than 
Calliphoridae. Sarcophagids lack unusualy lage 
Iroracic spiracles common in Cálliphorids. 

The water molecule is abaul tbe sme size as 
the 9xygen molecule. so admitting more oxygen 
automatically results in higher water 1088 (Hinton 
1971; Downes & Dahlem 1987). The smaller 
average spiracle size of sarcophagids adapts tbem 
for arid conditions, but reduces oxygen intáke 
and flight power. Calliphorids inhabilvery humid 
environments and can afford larger spiracles and 
geater flight power. . 

H.ypothesis 18: sarcophagids are not 
ordinarily green or blue because tbey typically 
inhabit arid environments whel'C green foliage 
is uncommon. A higher average rainfall is more 
l ikely to. produce abundant foliage (and a 
higher humidity), buy sarcophagids were nOl 
selected to resemble it because they normally 
perch�on non-green objects, almost tbe ooly 
kirid available inarid environments. 

. 

Hypoth�sis 19: Lizards caused the metaUic 
greens or blues of Neotropical sarcophagids. 
Metallic. green and blue sarcophagids occur 
only in ,tbe Neotropical Region, and tbey rarely 
perch on' tree trunks tbal are commonly used 
elsewhere. Lizards presumábly excluded most 
species from trunk perches, so that sorne chose 
foliage perches as an altemative. 

Leaf green is evidently difficult for insects 
to imitate, and metallic greens or blues are 
approximations Which .are e ivdently most 
effective in shade. Metallic-blue or green 
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calliphorids, unlike black-and-gray sarcopha­
gids, often peICh on shaded foliage. 

Hypotbesis 20: Neotropical Sarcopbaginae 
must often have perched originalIy on thee 
trunks. Most Neotropical San:ophaginae retain 
the typical black-and-gray, color paterno 
Lizards (especially anoles) sometimes forced 
them w green foliage where they were subject 
to selection for metallic blues or greens, as in 
Calliphoridae. 

Hypotbesis 2 1: metallic blue and green 
satcophagids are recenL Few are· as extensively 
metallic blue or green as calliphorids. Most ar 
black-and-gray. 

. Hypotbesis 22: the use of tree trunks as 
station sites is relict behavior. The three 
Sarcodexia could persist on tree-trunk sites 
because the trunks were out on bare-sarid, sea� 
beaches between low and extremely higb tidal 
lines where lizards are scarce ar absen't. 'No 
other sarcophagids consistently used trunks as 
stations sites in Costa Rica. " 

Furtber comments on sarcopbagid 
coloration: Although sarcophagids ate 'often 
said  to h ave three to f ive stripes, most 
consistently have three or five if ilIuminated 
from the rear al about 300 and viewed from 
aboye. Five-stripe species may apperar 
atypical, if otherwise illtiminated or viewed. 
Indigenous Costa Rican San:ophaginae usually 
have a bold three-stripe pattemunder a ny 
illumination or viewpoint, whereas Nearctic 
species ofteo bave five stripes. 

The three dark stripes include a median 
acrostichal stripe and twodórsocentral stirpes 
just outside the dorsocentral bristlerows. Tbese 
are common 10 all striped Sarcophaginae. Tbe 
extra stripes of the fivé'-'stripe apttetn are 
paracostrichal stripes between actrostichal and 
dorsocentral stripes. Often they are pres�ural 
oóly or continued only briefly past · tbe lhe 
transverse suture. If five stripes ar visible, the 
pattem is five-'striped, but five-strijle'species 
sometimes haveonly three. If the stripe� are 
sperated by dense pollen the specimen USually 
belongsto the three-stripegroup. 

Only Blaesoxipha (Kellymyia) (three 
species, including B. plinthopyga) and·some 
Peckia óf about 140 Costa Rica species,have a 
five stripe pattem. Tbe five-stripe pattern may 
occur in sorne Peckia because of the wide 
ránge of the speeies, but more data are needed.. 

However, the f i ve-stripe pattern oC B. 
plinthopyga and other sometimes placed in 
Acanthodotheca, and its rarity in Costa Rica 
otherwise, is consistent with a comparatiyely 
recent imniigrationfrom North America. 

Tbe Nearctic Blaeso:tipha(Servaisia), 
except for B.setigera (Aldrich), which may 
have originated recently from souther stock, 
have a five-stripe pattem, aIthough the two 
Costa Rican representatives do noto This 
subgenus occurs in both niid Chileand the Old 
World, so it maybe an ancient gropu that has 
had time to spread widely aód adapt Iocally. 
However, only nine specimens were available 
from Costa Rica, and the pollen between the 
stripes was not dense, so the thoraci�'color 
patern is not well-established� 

Most derivatives of Neotropical soruces 
have evidentIy been in the Nearctic Regíon 
long enough to have developed a five-stripe 
pattern, such as.theÍJoettcheria species. 
However� the few Nearctic Oxysarcodexia 
retain the shree-stripe pattem of their much 
more numerous Neotropical relalives, 
suggesting a, more recenl immigration for thal 
genus. 

Vultures and sarcopbagids: VuIlures may 
aIso limitthe distibution of B. plinthopyga in 
Costa Rica by removingcarrion daily. Tbey are 
ubiquitous there, but therrttals are not large 
enough 10 support their soaring uotil aboul mid 
moming, and road kills conspicuous before mid 
moming virtually disappear by aftemoon. For 
this reason the Nearctic can:ass-breeding niche 
for f1ies hardly exists io Costa Rica 

In earIy morngin vullures walk thestreéts of 
Limón, and presumably remove much 
pótentianl fly-breeding material, wruch m�y 
�xplain why B . plinthopyga does nOl survive 
there. Vultures do not patrol the streets near the 
UCR campus, and so presumably leave more 
breeding material there, bUl vultw:es also, were 
nol observed p alroliog streeli in' Golfito, 
Puntarenas, o r  Guápiles from whicb' B. 
plintliopyga was nol r ecovered. :rhe 
pbservations 81. Puntárerías may havé been too 
18te for vúltureSthere. 

líowever, the maller may 001 be simple, 
Vultures were common at .lhe Golfito cilY 
dump, and although they were Ilot obseived to 
patrol cily streets, they· may remoVc· eno�gh 
breemog material al the dump to'prevenf the 
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establishment of permanent breeding 
populations in too area. Information about what 
larval food natural sarcophagid populations 
may requiere fo! their continuance i8 not 
available. 

Too lizara and vulture hipotheses may boih 
be n eeded t o  explain ahe fail ure of B. 
plinthopyuga to become established in sorne 
areas. Either or both !izards afid a vulture­
induced scarcity of carrion may prevent B. 
plinthopyga from becoming established in most 
of Costa Rica. 118 presence may requiere Ll1at 
lizards be absent and sufficient larval food be 
present, and the lauer may t'(".quire IDat vulture. 
foraging be Hmited. 

The apparent absense of carcasses suitable 
for fly breeding and their use as Sl:ation site8 by 
many indigenous Costa Rican sarcophagids 
may seem contrdictory, but most sarcophagids 
take stations mainly in fue morning (excepting 
only Ravinia). But morning is precisely the 
time thermal s  have nOl yet become large 
enough lO support vulcute soaring. So carcasses 
are available for statiOIl takers in fue moming, 
but may not last long enough to support fly 

"!arvae. 

ACKNQWLEDGMENTS 

1 thank Fernando Cortez of the Costa Rican 
National  Park Service fOl permissiol1 te 
observe and collectsamples of sarcophagids, 
and my son David, lor muen data on which this 
papee is based, particularly tne abs�nce of {j. 
plinthopyga in non-uman meas. 

RESUMEN 

Los Sarcophagiade neárticos a menudo se 
posan en troncos erectos o caídos cubiertos con 
líquenes. sobre los cuales tienen una coloración 
críptica. Los sarcofágidos de Costa Rica sin 
embargo. aunque tienen el mismo patrón de 
color básico, casi nunca se posan en troncos. 
Sin embargo, Blaesoxipha plinthopyga 
(Widermann) s e  posa en troncos en áreas 
urbanas de! país. Evidentemen te es un 
inmigrante de los  desiertos ubicados en el 
suroeste de los Estados Undíso, pero solo ha 
logrado establecerse en áreas urbanas donde las 
lagartijas son escasas. Los azules y verdes 
metálicos de los saroofágidos nootropic?les son 
aparefltemente el resuhado evolutivo de la 

depredación por parte de lagartijas. Se sugiere 
que las lagartijas han expulsad.os a los 
sarcofágidos de los troncos, a veces al follaje 
verde donde sufrieron selección hada el color 
verde o azul, en convergencia con los Callipho­
ridae. La abundancia de otros organismos que en 
eA trópico !'¡(¡ alimentan de carroña puede ser otra 
"-:;lusa de b. limitada distribución de B. 
plinthopyga. 

REFERENCES 

Cllmpbell, J. A. 1954. Stl!di.e� 00 slmlmit-freeeql.lenüng 
mseClS in Í>¡estem MooIAOII. Erology 35: 41-49. 

DefinQ, R. F. &. W. R. Cothran. 1916. Nicne relatiooships oí. 
1I gl!ild of necrophagol1s flies. Alln. Entomo!. Soco 
Amer. 6l!: 141-754. 

D<r..dge, H. R. & J. M. Seago. 1954. Sarcophagidae ano 
other Dipterl2 taken by trap ana net on G eo rgi:.¡ 
rnol1!ltam sumrnits in 1952. Ecology 35: 52-61. 

Downes, W. L. Jr. & G. A .  Dahlem. 1981. Keys to fue 
evolutio!l of Diptera: role oC HOlnoptera. Environ. 
Entomol. 16: 847 �954. 

Ferreira. M. J. de Mello. 1919. Sinantropia de dipteros 
muscoideos de Curitiha. n. Sarcopilllgidae. Rev. Brasil. 
Biol. 39: 173-181. 

Gregor, F. 1912. Synaniliropy oí SarcopbagIDae (Diptera) 
frcm Cuba. Foli& Parasit. 19: 155-163. 

Hardy. D. E. 1981. IlIsects ol Hawllii. Vol. 14. Diptera: 
CyelormaplMl. Iv. Univeníty of Hawaii, Honoluiu. vii + 

491 p. 

Hinton, H. E. 1971. EnabXing rnechanisms, p. 71-82. Proc. 
XVIh I!Jternad. Coogr. Entornol., WashIDgtoo, D. C. 

James, M. T. 1941 . The mes ihal cause rny iasis in mar¡. 
Mise. Pub. U. S. DepL Agríe. 63 i: 1-175. 

!...ruIke, E. W. &. E. C. Cushing. 1930. Fly trapping 011 ihe 
rnngen of fue soulhwest. J. &OO. Entornol. 23: 966·972. 

Li\1hares, A. X. 1981. Synanthropy of Calliphoridae ana 
Sarcophagidae (Diptera) ill the city oi Campinas. Sao 
Paulo, Bravl Re ... Brasil Enl 25: 189-215. 

Lepes, H. de Sooza. 1945. Sobre a presenca, no Rio de 
Janeiro, de ·Parasarcophaga ruficomis· Faoricius, 
1194) e spécie oriental e a pos sibilidade de seu 
transport.e por IIviao (Dipte�a. Safc.�h¡¡gidae). Re ... 
Bmsil. Bio!.. 5: 401-405. 

Lopes, H. de Souza. 1988. Notes on Neotropical 
&rcopI!9.gidae (Dipoora) wilh descriptiCJl1lll oí a new gem.lS 
Md five 0011'1 species. Rev. Bl1Isil. Bial. 43: 127-137. 

Thoml1ill, R. &. J. Al.cook, 1983. The evolutloo of insect 
mating �y$tenlls. Hal"fa.d Umven;il.y., Mas!. 




