
~
dos géneros de Scara­
, 82 pp. 

pecies, especia lJ y Atta 
p. (Hym. Form.) on 
pp. 155-163. 

'cción entomológica de 
fpeciales, SAG. Folleto 

~f the dung beetle of 

t 
Mex. 12-14: 312 pp. 

ópteros de la familia 

s de hormigas (A tia), 

r. 
México 3-4: 307-316. 

s de hormigas (Atta), 
México, tomo V, 3: 

t 
del género A tettch11s 

60: 3-81. 
de un nido de Atta 
Municipio de Fortln, 

Biológicas, Universidad 

tegus julianus Burm. 
. Atttón. México 47. 

ción de Biología Tro­
f. VNAM, México 50, 

ra Madre Oriental de 
s Simposia Nacionales 
H e Instituto de Eco-

the diet of the leaf-
60. 
n en grandes grupos; 

e Atta mexicana (F. 
iatttra, Fac. Ciencias, 

pp. 189-203. 
de Morelos. UNAM, 

s leaf-cuting ant and 
pp. 

Behavior. Columbia 

A REVISION OF THE GENUS OEDICARENA LOEW 
(DIPTERA: TEPHRITIDAE) 

ALLE;\' L. 'ORRBOl\I* 

YuE l\UNG* • and 

VIcENTE HERNANDEZ-OR.Trz••• 

• Systematic Entomology Laboratory 
PSI, ARS, USDA cjo National 
Museum of Natural History, NHB 168 
Washington, D. C. 20560 
U.S.A. 
** lnstitute of Plant Quarantine 
Ministry of Agriculture, 
Animal Husbandry and Fishery 
Liang-l\Ia-Q iao, Bei j ing 
PEOPLE'S REPUBLIC OF CHINA 
u • Instituto de Biología 
Departamento de Zoología 
Universidad Nacional 
Autónoma de México 
Apartado Postal 70-153 
04510 México, D. F. 
MEXICO 

Folia Entomológica Mexicana No. 75: 93-117 (1988) 

Recibido para publicación: 28 oclnhrc J!l87. 
Aceptado para publicación: 21 julio 1988. 

93 



foLIA E.'\ru:-rur. .\lEx. 1 :J ( l ~88) 

. \lls TRACl 

Thc l\'c11· Worltl gcnus Or:rlirrll'f'llll is H'IÍsctl lo indwlc li1c spctit·,: {ntifron, il\'ul]"· 
l>eamni l\'orrbom and ~!ing. 11. sp .. nigl!l Henl<Índc7, n. 'P·· telmzo¡,s (Loe\\). and 
fle!.lllll5ll (Ostcn Satkcn). Prima11 !~pes ot all spccics cxrcpt lf'lallofls wcrc ex:nuincd 
:1111l a kctot1vc is designated for jHT.\Wl.\11. The s~nonymv of SjJi!ographa olljlLirl!/tL 

"'ulp with /ati[wns is confinncd. Descriptiom. illustratiom, :md a key to the spccics 
are presente<!. Hmt information for Ocdicarc11a is ,ummadtcd, the larYa o[ /alijiDIL\ 

is hridh· dccribcd. atHI thc pte,cnn· of four spennathccac in femalc Ocdiwrcna is 
rcported. 

KEY "'ORDS: Díptera, Tcphritidac, T:•xonom\, \!exi((), Lnited ~tales o[ .\mcriu. 

El género Uniirarcna (= Hlwgolctoidcs Footc) de \léxico y el sudoeste de lm bt<Jdos 
nidos incluye cinw especies: latifrons ("'ulp), bcamcri l\'orrhom y \ling. u. sp., ni¡;1a 

Hernándcz, n. sp., letanops (Locw¡, y jJentut,\a (Osten Sacken¡. Hemos examinado los 
tipos de todas las especies con excepción <le lf•/anojJs y designamos un kttolipo por 
flcrsuasa. Se confirma la sinonimia de SpilogmjJha ubfuscala 'Vulp con /atifrons. Se pre­
sentan las descripciones, ton iluslratÍOll!''· ' una da1·c de las especies. Tamhi(:n, se des· 
tribt· la I:Jna dc U. /otifums, registramos la informadón sobre plantas hui-spcdcs de 
Oerliflln:no, y < i tamos la presencia de cuatro esperma tecas en la hembra. 

l' AL\BR.\S CL.\ VE: Díptera, Tepl11 itidac, ·r axonomía, l\léxiw, btadm L nidos de 
América. 

Uedicarena Luew (l8i3) indudes fiYC :,peLies, two uf which are !IC\Il) 

dc-.cribcd in this papcr. '1 he genus appears tu be rcstricted to the south­
,,·estern United Statcs and the highlamls of central aml northern Mexico, 
and it is poorly repre:,cnted in most tnuseum collections. Almost nuthing 
is knomt about thc biology o!' Ot·dicarena, lmt 011e species has becn bred 
from fruit of a species of Soltlll/1111 (Solanaceae) ;md two others haye been 
collcctcd on So!anwn plants. Therc are considerable differcnce' in thc 
,h;tpe uf the ;tndeus (m ipositor) tip ;unong the specics, suggesting that 

diffen:nt parb of thc pLtnts 111;ty be utilized ur that fruit morphology 
;nnong thc hmh may (liffer comidcrahly. Oedir:arena females are unusual 
:t!IIOII,L\ tcpln itid.-. Í11 pm'e"ing four '>]JCI'Illathecte. 

No 
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l\oRRBO:\J ET AL. REYISIO:\ OF 0f'!licarena 

.\JAILRI\L~ .\:\1> \ILIIIODS 

Thc [ullml'ing imtitutiuns ami indi,idu;d-; kimll) loancd thc :;pecimem 
examined in this study: American .\Imcum of ?\atural History (.\.\11\'H), 
R. T. Srhuh; British .\[w,eum (:\atural llistory) (Bl\INH). :\. P. \Vy<1tt 
and J. M. Whitc: Can;tdian l\'ational Collection (CNC), J. R. \'ockcroth: 
Estación de Biología Chamcla, Jali-;m (EBC.J). T. H .. \tkimon; Kamas 
State UniYcrsit) (KSU), H. D. Blocker; .\Iichigan Statc l'niversity (MSlTL). 
¡R. L. Fisqher; Museum of Comparative Zoology, Harvard L'niversity 
(.\ICZ), .J. ".\1. Carpenter ami S. R. Sh;nr; Snml' Entomological .\luscum. 
l 'nivcrsity uf Kanas (S.\IEK), G. W. Byers aml .J. K. Gclhaus: l'ni\-ersity 
of California, Da\is (UCD). R. Schustcr: llnivcrsity ol .\lichigan (U.\L\.\). 
.\l. O'Brien: Utah S tate llni\ crsity (USU). \\'. J. Hamon. Thc acrom n:-; 

and Ul\'A.\I rcprcsent thc ?\ational .\lmcum ol 1\;ttural Hi,Lory, Slllith­
-;onian Institution, ami the Instituto de Biología, llni,crsidad i\'acional 
.\ut<Ínoma de .\léxico, rcspectivcly. 

i\'c follow thc morphological tcnninology ol Tcskcy (I~)HJ) lor Llt\ae. 
aml of .\lc\lpinc (l9HJ) ami iVhite (I~JHH). cxrept ;¡-, notcd in :\onhom 
ami Kim ( 1 !IHH), for adults. i\'e mcasured the hcight of the gcn:t ;md thc 
width of the parafacial at their narrü\\"Cst poinh, lmt the ,,.itlth of the ;¡n­
tcnn;tl flagcllomcre refers to its hroadesl diametcr. i\'c mc;l'-urcd tite length 
of syntergosternite 7 (ovipositor :.heath, oviscapc) of thc fem;tle along its 
side becausc the irregular shape of thc base of this sclerite pren:ntcd 
consistcnt mca.,urcment in thc usual medial location. The ,,·icltit of the 
apex of segment 7 ,,·as mcasured with it flattcncd complctcly. Tite Icngth 
of thc distiphallus was measurcd from thc hase o[ tite men1hranou., lateral 
lohc or thc corresponding arca ll'hen this lobc "·as ah-.ent. 

RELATlOI\SH!PS 

Ocdicarcna dcarly hclongs to tite subfamily Tqpetinac a:, evidcnccd l1; 
the prescnce of well-developed scapular setac and slemler, unicolorom 
postocular setac. Thc information known ahout its host plants aml mode 
of breeding is limited (one spcries breeds in thc fruit of a Solanwn 
specics), but also corroborates this classification. The rclatiomhip of Oerli­

carena to other Trypetinae is not well resoh·ed. 'Vithin the suhfamily. it 
bclongs to thc tribe Trypetini, hut both thc Trypetini alHl the Trypctinac 
are poorly dcfincd at pre.,cnt (thcy are JJOl ddined on the h:~sis of :.;n;¡po­
morphies). 

Thc wing pattcrn in Oerlirarcna, with tramn:rsc h<~nds, induding ;m 
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accesory costal or intercalary baml (Hush, 1966; Foote, 1981), suggests that 
it might be rclated to a group uf taxa including Rhagolctis Loew and 
severa! other genera (Norrbom, in prep.), allhough the accessor;· baml 
is only intermittently present in these taxa. Many species "·ithin this 
group, Iikc Ocd icarcna, also hreed in Solanaceae. Based primarily on elec­
trophoretic data, Berlocher ami Bu-;h ( 1982) suggested that Zunoscmata 
Uenj;tmin am11Uwguletis slliatclla \\'ulp are more closcly relatccl to Ocdi­
carcna than to other Rlwgoletis . . \lthough the~c taxa (aml perhaps sume 
of the other Solanaceae-feeding Ncotropical Rlwgoletis) may form a 
tnonophyletic group, their relatiomhip to Ocdicarena is probably more 
distant, hcctusc Oedicarcna Ltcks threc probable s;napomorphies o[ the 
l:txa most clmely related to Rliagulctis: 1) syntcrgosternite 7 of the 
fcnt:tle cloes not have a wcakly sclcroti1cd vcntroapical arca; 2) the surstyli 
are not of the Rlwguletis lype, i.e. longer than the inner surtyli and with 
a mesa! lobe at abotlt the leve! of the prensisetae (not present in Zono­
sclllata, probably because of seco!lll:try modification); ancl 3) the antennal 
flagellomcre lacks a small dorsoapical acute lobe. Oedicarena coulcl possibly 
he the sister group of all of thc taxa relatcd to Rhagoletis, but it is more likc­
lv lhe sisrer taxon of Paratercllia Foolc. Thcse two genera have very similar 
malc terminalia in which the cpanclrium is elongate, vl'ith the surstyli 
:tri-;ing far from ih posterior margin, thcrc are not anteriorly directetllobcs 
on the intcrparameral sclcrite, and the hypandrial apodeme is "-cll devel­
opcd. The Ltst charactcr is probably plcsiomorphic, but may be significmt 
hccause the apoclcme is weak or absent in Rhagoletis ami related taxa 
ami in many other trypctine laxa (e.g. Trypeta l\Ieigcn). Rhagolctis ami 
related taxa haw a short epanclrium ami ha,·e strong anteriorly projecting 
lobes on the intcrpar:1tneral scleritc. Furlher analysis of the relationships 
u[ thc: rcst of the Trypctini is nccded to rcsohc the polarity of thcse 
char:1ctcrs ami lhe rel:ttionships of Oedicarena. 

Synapomorphics for Ocdicarcna iHclnde the following: l) female \l·ith 
four spermathecae; 2) scutum \I'Ílh distincti,·e microtrichial pattcrn, with 
IJare spots at lhe inner cnds of lhc parb of the transverse suture ancl al 
thc bases of lhc clorsocentral setae; and 3) postocular setae poorly dif­
fcrentiated. To our kncmledge, the first two characters are uniquc lo 
Ocdicarcna \l'ithin the TcphriticLtc. Other tcphritids have two or therc 
spcrmathecac ami a variety of microtrichial patterns on the scutum, lmt 
nonc as in Ocdicarcna. The postocubrs are poorly developed in soJnc 
species of Dacus Fabricius ami in sume Adramini (Hanly, l~l/,1), but this 
similarity is almost c:ertainly duc to convergcnce. The spots on the humeral 
rrmsvcin ancl ccll bcu, \l·hich might be inLerprelccl as an incomplcte suh­
has;tl band, might also he a synapOJnorplty of Ocdicarcrza. l\Tany olltcr 
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Trypetiui, including most of those rclated to Rhagoletis, have a complete 
subbasal band. \Ve do not consider the rows of femoral setae to be a 
synapomorphy of Oedicarena becwse in O. tetanops (Loew) aml pcrsuasa 
(Osten Sackeu) the~e setae are no :-trongcr than in many other Trypetini. 

Becausc we do not know ib sister group, we could not analyze character 
polaritie:- within Ocrlirarcna "'ith much confidence, however, it seems 
cvident t ha t there are t\\·o monophy lctic su bgroups: tctanops and persuasa; 
;md latifrons (\Vulp). bcanu·rí l\:orrhom ami i\fing, n. sp., ancl nigm 
Hcrn;ínclez, 11. :-p. \Ve ha,·e listcd t!Jc characters that appear to havc phylo­
genetic ;,ignilicnHc in Tablc l ami show the distributions of the character 
statc' in Table 2. Figure 1 reprcsents our hypothesis of the cladistic 
relatiomhip~ among thc five >pecies. Severa! prol>able synapomorphies 

TABLE l 

Characters of ,ignificmce in the analysis of ph; Iogenetic relationships 
among the species of Oedicarena. Unless otherwise stated, state a is 

hypothesized as plesiomorphic 

l. En· sin· - a) lar¡.;c; b) small. 
~. Scutum ground color - a) hmll'n; h) ycllow. Thi> charactcr is highly \'ariablc in 

tcphritids ami its polarily in Ocdicarcna is unrcsoh'ecl. 
J. /\cro~t ichal ~clac -~ a prescu t: h) a bscn t. 
4. Scutdlum color - a) ycllowish; b) oftcn with diffusc brmmish apical spot. 
:;. Antcrm·cntral ami postcTmTntral rows uf femoral setac - a) setae wcak; l1) sPtac 

stout. 
C. Bands through r-m and dm-m -- a) conncctcd; b) not conncctcd. The polarity of 

this ch:nactcr is unn·soh'ccl. 
, .. \pt·x o[ ccll r"'" -a) "·ith co,tal hand connccting spots or banch at apices of R" ., 

and R,,.-,: b) without costal band conncctin¡~ spots or bands at apices of R213 an¿l 
Rt,.-> 

~ .. \pcx of n·Jl R 4 ,.-,- a) spot or bancl broad in mitldlc of ccll; b) spot or band narrow 
in middk of ccll. 

~~- Color of haltcr knoh -- a) Iight; b) dark. 
10. Anglc betwccn smstylm and epandrium - a) no more than 45°; b) at Icast 60°. 
1 l. Smaller pn·n'i'ct;1 of ÍIJ!Ier surstylm -a) hlunt; b) usually acute. 
1~. Ba>al lateral lohc 011 distiphallm- a) prcscnt; h) abscnt. 
J:l. Distiphallm with dorsal and H'lllral lohcs apicalh- - a) ahscnt; b) prcsent. Thc 

polarity of this c!Jaractn is llllresohcd. 
11. Amlcus kngth - a) kss than 0.75 times lcngth o[ scgmcnt 7; b) 0.90-1.~0 times 

kngth of scgmcnt 7; C) more than 1.20 times lcngth of scgment 7. 
Fí. Sh;qJC of andcus tip-a) acull'; b) truncatc "·ith small medial point. 
Ifi. Sidcs of acull'us tip--a) non-scrralc; b) scnalc. 
li. Spcnn:~lllt'<:J 'dcmtii;Jtion - ;¡) modcrate; h) strong. 



support the monophyly of thc two subgroups. Only charactcrs () aml 7 might 
contradict this hypothesis, bu t both in vol ve wing patterns, which are 
highly subjcct to homoplasy in tcphritids. The Iength of the aculem 
(ovipositor), the shape uf its tip, aml tite color of thc halter suggcst that 
beamerí and nigra are more dmely related to cach other than to latifrons. 

Thc morphological and distrilmtional pattcrns within the two sub­
groups of Oedicarena are noteworthy. ()('(/icarena bea111eri and nigra are 

sympatric with latifrons, although apparently not 1rith cach other. They 
diffcr distinctly from cach other aml latifruns in gcnitalic as 1rcll as othcr 
characters. Ocdicarena tetanojJs amljJer.wasa. which havc disjunct disu·ibu­

tions, differ only in wing pattcrn and \Try slightly in gcnitalic characters. 
The later two taxa may be the rcsult of a rcccnt speciation cvent or ma\· 
even be incompletely isolated. 

GE:\l'S Oedicarena Locw 

OediraTena Loew 187:1: 247, 329 (Typc 'pccics - Tryficla tclanufJs Loew, hy monotypy); 
'\\'illiston 1896: 121, FlOR: 28G (in part); Coquillctt ~~~HJ: 267, 1910: 578; Snow 1894: 
162, 1903: 219 (in part¡; Aldrich ICJO"': (iO·i (synonym of SjJi/ograf;/w); Curran 193~: 
3, 1934: 289 (in part1; Hering 1939: 168, 1940: 4; Aczél 1949: ~51, 1%1: 74: loote 
l!JGOb: 114, l!l6.'íb: 67!!, 1!!67: 32; 1980: :l8; Stcyskal and Foote Fl77: 1.52; Berlocher 
and Bush 1982: 136, 

Trypeta (Ocdicarena); Locw 1873: 332; Ostcn Sackcn IR77: :111, 1~78: JflO, 
<~f,ilographa (Ocdicarnza); Wulp 1899: 406. 
SJ,ilographu; Wulp 1~9 1 1: -!Ot; (in patt): C"'·'""' l!llri: 100. 
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Fi:;. l. llypothcsizcd cladi>tic rdationships among the spccies of Oedicarena. ;\iumbers 
rdcr to thc charactns and statcs li.,ted in Tahks 1 ami 2. 

l'lwrcllia (Ocrlicmnw); llmdcl EJJ4: 28. 
l'hure/ia; Hende! EJI4: ~~ (in part); Aczd 1Yl9: ~50 (in part). 
/Uwguleloides Foote E16Ua: 11.i (Typc spccir·s - Spilogmpha latifrons Wulp, by mono­

t~py; Footc IYGOb: 11-1, l%:'ía: ~'Hl, 1Y65h: 6i:i; 1967: 41. 
[s:non;mi1cd b) Stcyskal attd Fuutc 1977: lS~j. 

lJiagnostic description. Head -frons setulose, ~wollen in lateral view; 

3 pairs of frontal sctac; 2 pairs of orbital setae, posterior pair reclínate; 
ocelbr :,t·t;H.: \I"CI! dcvclop('{l; pcbtucular ~ct;tc tttlicolmous, cxtrerncly weak, 
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slender, poorly differentiated from postgenal setac; facc with promincnt 
carina; antenna much shorter than face, first flagellomere rounded apically. 
Thorax- scutum densely microtrichose, except bare spots at inner end of 
transverse suture and at base of dorsocentral seta, ami wmetimes posterior 
margin or narrow margin along postpronotal lobe; lateral scapular setae 
well developed, medial pair sometimes 'rcak; 1 pair of clorsocentral setac, 
closer to line through postalar setae than to line through supra-alar setae; 
acrostichal setae present, except in nigra; postpronotal lobe yellow to 
orange brown, concolorous with lower part of anepisternum; upper margin 
of anepisternum with whitish stripe, sometimes faint or absent in tetanops 
and persuasa. Legs - apical one-third to one-half of at least middle and 
hincl femora with anteroventral and posteroventral rows of small, some­
times stout setae; miel tibia without row of outstanding setae posteriorly. 
\Vin~ - hyaline with brown bands ancl spots; without complete subbasal 
band, but humeral crossvein and apex of cell bcu each covered by dark 
spot, and cell be, base of cell br, area of cells r 1 and r~+3 basal to r-m, ancl 
narrow borders of Cu ancl bm-cu often faint yellow; cell bm mostly or 
entirely hyaline; band from cell se across r-m reaching at least to Cu 1; 

small intercalary band in mi del! e of cell r 1 : bancl or series of spots from 
apex of cell r 1 across clm-cu; apex of cell r4 +:; with spot(s) or costal band; 
r-m at about micldle of cell dm; R 4 +:; mually with dorsal setae only between 
base and r-m. Male terminalia - epandrium elongate, surstylus arising 
far from posterior margin; surstylus long, straight or posteriorly curved, 
without clistinct mesa! lobe; interparameral sclerite without strongly pro­
jecting anterior lobes; illncr surstylus subequal to surstylus; aedeagal 
apocleme "·ith arms separate basally; distiphallus with or without mem­
branous lateral lobe at base Female terminalia -- syntergosternitc 7 with 
apex evenly sclerotized; 4 spermathecae, variable in shape, but usually 
spherical with narrow sclcrotizcd neck, surface with minute acute pro­
jections. 

Remarks. Oedicarena was only provisionally cstablished as a genus for 
Trypeta tetanops by Loew (1 Rn: 247), although la ter in the same work 
he treated it as a genus or as a subgenus of TryjJeta Meigen. ?\ames con­
ditionally established before 1%1 are available according to Article IG 
of the International Code of Zoological Nomenclature (Ride et al., 1985). 

Oedicarena nigra Hernámlez, n. sp. cloes not nm correctly to Oedicrnena 
in the key to the Neutropica1 genera o[ the Trypetinae in Foote (I~IHO). 

Because it 1acks acrostichal setae, nigm keys to P.1ewlojJhorellia Lima or 
lschyropteran Bigot. To remedy this, we suggest that couplets 11-IG of 
Foote's key be replaced by the following: 

F'ig. 2. ThiHl ~tag, 

~keleton: C. ante1 
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o 
Fig. 2. Thin! 'tage lana of O. lati[nms: A, habitus, lateral \Íew; B, ccphalopharyngcal 
skcleton: C. anterior spiracle: D. abdominal scgment R. pmlerior úew; E. posterior 

spirade. 
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l-i. Scutellum with sides flattcue<l, forming distinn anglc 11·ith dursal pan; acrosti< ha! 
setae absent; scutum usually without microtrichia ............................. 15 
Scutdlum \Vith siclcs roumled. meeting dorsal parl in smooth cune; acrostichal 
setae usually prcscnt (absent in Ordirarena nigw); sultal microtrichia Yariablc .. lli 

15. \'ein r-m proximal to middle of ccll dm; wing hyaline basally, cvcnly dark apical 
to vein dm-cu ............................................... lsrhyrojJ/cron Bigot 
\'ein r-m apical to middk of ct'll dm; "ing pattcrn cxtcnding through nHht of 
disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pseudo jJIIln el/ i11 Lima 

16. Mouthparts geniculate, long·cr than height of head; only basal pair o( scutellar sctae 
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hetschhoutyia Hende! 
Mouthparts not geniculate; usually two pairs of srutcllar sctac ................. 17 

According to the original description, Hetschkomyia Hende! (1914) has 
acrostichal seta e (" Ein Paar Pracscu tellare"). 1 t probably belongs in thc 
Tephri tinae considering the shape of thc m o u thparts, bu t a recxamina­
tion of the type species is needed to confirm this hypothesi-,. Foote ( l9HO) 
reported a possibly undescribed species of Oedicarena from the \Vest lmlies 
based on a male from Cuba in the US:\'l\1, the wing o[ which ·was photo­
graphed for Foote's Fig. RS. \Ve do not consider this malc an Oedicarena. 

It does not have dense scutal microtrichia, with hare spots at the base of 
the dorsocentral setac ancl the mesal ends of thc trans\'crse suture, it has 
a complete subbasal wingbaml, ami the surstylus has a mesal lobc typical 
of Rhagoletis and related genera. This specimen keys to RhagoletotyjJeta 
in Foote (l9RO) hecause it possesses a white medial stripc on the scutum, 
but the classification of this probably undescrihed species rcmains un­
resolved. 

Host plants. Host plant data lor Ocr/icarena are limited. Ramm ct al. 
(1979) reared O. latifrons from fruit of "la papa", and we examined nu­

merous other specimcns of this species that were re a red from frui t of "papa 

sih·estre", "papa, Solanum sp.", and Solrmurn sp., plus an aclult that was 

collected on a potato plant. "P;tpa" is the Spanish common n;~mc for 

patato (Solanurn tubern.111111 L.) (Sancho, 11Hiq) ami "p;tpa sil\'cqre" trans­

lated literally is "wilcl potato", hut we are unsure if all of the ahovc 

records refer to escaped plant-; of tubero\'11111 or to some rclatcd Solrmwn 

species. Patato appears to he an adoptcd hoq for latifrons hecame S. tu­
berosum is nati\'e to the Andes (Humiker, 1979) . .\dults of O. nigra also 

have been collectecl on a similar Solanum species, but this fly has not 
bcen reared. 

\Ve examined se\'eral specimens of O. tetanups collectecl in l\fexico that 

were labellecl with "Solanum ro.1tratwn Dun.", a species commonly knm\'n 

as "buffalo lmr" in the western llnitecl States. It is unclear from these 

labels whethcr the spccimens were rearecl from S. mstratum, or just collectecl 

on the plants, hut this species woulcl appcar to he a likcly hmt. Acconling 
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to 1\fcGregor 1'/ al. (l~Jilli). it i> natin· to the Creat Pl:tins and is introduced 
in the southwe;,t aml'~fexico. This ;,uggests that other Solanwn species are 
natiYe hosts of lclanojJ.\ in ~fexico. Bcrlocher aml Bush (I9R~) collected 
adults of a ,pecies they called latifrnns on S. rostratum in l\Iexico. Because 
of their description of the aculeus, we suspect that these specimens were 
actually tctrmujJs (sce "Remarks" uncler tetannps). Based on the shape of 
the aculeus, Berlocher and Bush hypothesized tha t this species m ay breed 
in the flowers of its ho-;ts rather than the fruit. Considering the diversity 
of ;tculeus shapeo; in Ordirnrnw. the different species may utilize a varie­
ty uf IJO'il ti<;•;ues. 

KrY to TIIF sPrcrrs OF Oedicarena 

l. Cena narrow, height 0.23-0.:Hl times longest diameter of eye; wing with 
apical spot or hand broad in middle of cell r,,, with inner margin 
cmwex (Fig. :1.-\-E); aculcus long aml narrow, ovcr 0.90 times as long 
as scgmcnt 7. tip usually exposcd; aculcus tip acute, serrate or with 
small suhapical steps (Fig. liA,C,E): surstylus forming angle of no more 
than 10 with IO\\·er margin of cpandrium (Fig. 4A,C,E) ........... 2 
Cena hro;td, height O.lG-O.GS times longcst diameter of eye; wing with 
apictl band narrow in middle of ccll R 1_:; (Fig. 3F-G) or with separate 
spots a t apices of R 1 ,G and :\I ( Fig. 3D); aculeus short aml broad, no 
more titan O.G7 times a'i long :~s segmcnt 7; aculcus tip stout with tiny 
medial point (Fig. liF,H); surstylus forming angle of at least 60° with 
lowcr margin of cpandrium (Fig. -lC) ........................... 4 

'' Acrostichal sctae present; wing with hand over r-m extending at least 
2/3 di'itance from Cu 1 to posterior margin, often connected with b:~nd 
over dm-cu (Fig. !L\-B,E); aculcus tip gradually t:~pering or with sides 
parallel basal to acute part, sides entire or fincly serrate; distipkt!lm 
with elongatc ventral apical lohe ................................ 3 
.\crmtichal setae absent; wing with band over r-m extending at most 
1 ;;¡ di-,tance from Cu 1 to posterior margin, ne\"cr connected with band 
o\·er dm-cu (Fig. 3C-D): aculcus tip sagittate, sides concave basal to 
acutc part, acute part with strong serrations (Fig. 6E); distiphallus with 
ventral apical lobe short (Fig. :JC) .......... nigra Hernández, n. sp. 

3. \\'ing with h:mcl or spot :1t apex of R" : not connected to spot in cell 
r"'.-' (Fig. 3.\-B): knoh of halter yellow or light brown; aculeus tip 
gradu;tlly tapering, with ~mall suhapical stcps (Fig. 6A); distiphallus 
with long dot"';al ancl w·ntral apical lohes. each with pair of strong 
slender lateral 'iclerite-; (Fig. !íA) .................. latifrons (Wulp) 
\Ving with h:md or spot at apex of R" 1" conected to spot in cell r

4
+

5 
by 
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costal band (Fig. :lF): knoiJ of halter brmm; ;¡cul~us 1ip parallcl sidcd. 
thcn abruptly acule. 'ides ol acutc pan lincly '>('JT;tt(' (Fig-. tiC); di-;ti­
phallus with short dorsal aml clongatc ventral apical lobc-,, onl) thc 
ventral lobe with pair of wcak slender lateral scleritcs (Fig. 0B) ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . beameri Norrbom and i\Iing, n. sp. 

·1. Wing (Fig. :3G-H) with spots at apices of R<+c and i\I, rarely narrowl) 
connected along costa, but never connected to spot or band at apex of 
Re+ 3 ; bands ovcr r-m and clm-cu not connccted at posterior margin; 
(l\Iexico) ........................................ tetrmops (Loe\1·) 
"\Ving (Fig. :3F) with broad costal band from apex of R"+" to apex of ,\1, 

connected with band at apex of R"+"; bancls over r-m ami dm-cu mually 
connected at posterior margin; (S"\V. U .S) ... persuam (Os ten S;tcken) 

Oedicarena latifrons (Wulp) 

(Fig. :3A-B, -iA-B, !íA, 6A-B) 

SjlilogmjJha latifrons Wulp 1899: 407 (Holotypc - S (BM:\H), :\IEXICO: DI R.\:\LO: 
Ciudad, 8100 fl., T'orrer); T'ootc l'l65a: 2~8. 

SJ!ilograj;/w obfuscata Wulp 18~19: 40G (Holotype- ¿ (BM:\I-1), :\IE~ICO (;['ERRE 
RO: Omiltl'mc, 8000 ft., vii., I-1. H. Smith). [synmqmiLetl bv lootc 191i'ía: 2:lS]. 

1'/unc//ia lalifrons; Hende! 1914: 28; And 1949: 250. 
1'/wre//ia o/Jjuscata; Hende! 1914: 2R; Ac7t'l 1949: 2:i0. 
J: lw.~olcloidl'.\ /alifrons; Footc 19li0: 14G, l %0a: 2:Jtl, 19G5h: lí7'í, I'Hií: !l. 
Oedicarena /atijrons; Steyskal ami T'ootc 1'177: 153; T'ootc 19RO: 3R; (0 ) 

lkrlochcr and Bush 1982: 137. 
(not) SjJilogmfJilll o/Jjus(llta; C:Jüson !90i: 100. [mi,idcntiliLation, se<' uigm¡. 

De.1cription. - Length, malc 5.8i-(i.!í8 mm, femalc 7.01-7.4R mm. Head 
genal height 0.28-0.:36 mm, 0.23-0.2~) tin;es longt:'>L diameter of eyt~; par;¡­
facial at narrowcst point 0.08-0.11 mm \1ide, ().;)8-0.GO tinics width of 
;mtcnnal flagcllomere. Thorax - scutum microtrichose medially, ground 
color entirely orange or, except for margins, dar k brown; se u tellum brown 
or yellow with diffuse brown apictl spot; acrostichal setae present. Legs 
- femora usually light brown aml no darker than tibiae, with antero­
\'entral ancl posteroventral rows of short stout sctae on apical third. 
cspccially clifferentiatcd on mid-:md hindlcg. 'Ving (Fig. ?L\-B) - hand 
covering r-m extcncling at least 2/;l cli-;tance from Cu 1 to posterior margin, 

usually connecting with band covcriug dtll-cu; haud cmcring dm-nt somc­
times intcrrupted in cell r, -,, uot itllcn uptcd and C\'l'll in width hetll'l'l'll 
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.\f ami Cu 1 : single ova te spot, widest within cell r<+5 or along R,ce,. covering 
apices of R, ,, ami .\f, not connected to spot or hand at apex of Re.,: 
spot at apex of cell bcu large, usually covering all of Cu~ and often more 
than half of CtL+c\ 1 ; halter with knob yellow or Iight hrown. Malc termi­
nalia - surstylus 0.11-0.45 mm long, in lateral view (Fig. ·l.\) forming 
angle of le's than 15° with lower margin of epandrium, apex (Fig. ~B) 
strongly conca\'e; inner surstylus with smaller prensiseta blunt; aedeagus 
2.53-2./0 mm long; distiphalltts (Fig. 5.-\) 0.1\3-0.87 mm long·. sclerotized 
apicd part 0.61).().71 mm long, aplically with elongate dorsal aml ventral 
lobes, e;tch with pair of strong slender lateral sclerites, at base with mem­
branous L:tteral lohe. Female terminalia - syntergosternite 7, 0.85-0.1\7 mm 

long, 0.17-0.:il mm wide at apex, l./0-l.R3 times as long as wide at apex; 
aculeus O.Hl-0.93 mm long, 0.911-1.09 time-; as long as syntergosternite 7. 
0.22-0.z;¡ mm wide at ba,e, ratio of Iength to width at base ~~.RG-·1.2~J: 
aculem tip (Fig·. 6.-\) elongate, acute, ,\·ith smal! subapical steps; sperma­
thecae (Fig. liB) moderately sclerotized, often collapsed in our prepara­
tiom. Third stage larva (Fig. 2,\) - length 7.0-9.0 mm, diameter 2'.0-2.:i 
mm, robtt'it ancl creamy white. Cephalic segment with cephalopharyngeal 
skeleton (Fig. 2B) strongly scleroti1ed except for semihyaline windows in 
\'Cll tral cornua; mandible short ami robmt; preoral cavity surrounded by 
li oral riclges. Thorax wi th rows of spinules on yentral creeping wel t cm 
all segments; anterior spiracle (Fig. 2C) yellow hrown, with fine reticula­
tion covering b:t-;e, aiHI with ·1 1-tíl papillae in 2 rows. Abdomen with rows 
of spinules on n:ntral creeping welt on al! segments, extending almost 
co:npletcly around segments 7 ami S; segment R (Fig. 2D) with fine tuber­
des distributed -.ymmetrically, and spiracular plate slightly above median 
line; posterior spiracle (Fig. 2E) with peritreme ami rimae strongly ,c]ero­
tized; spir:tcubr hairs slwrt :md stout, generally with () trunks with few 
hranclte'>: ;lila! lohes simple; anal ele\':ttion with severa! rm1·s of spinules. 

Distribution. Highland areas of Mexico ami the United States from Gue­
rrero ancl Puebla to Colorado. 

Remarks. The redescriptions of the holotypes of obfuscatrz and latifrons 
in Foote (196!ía) are re\-crsecl. Foote statecl that the holotype of obfusrata 
¡, a female. and tltat of ll/tifrrms is a male, but, but the opposite is true. 
\\'ulp (11199) incorrectly \tated that hoth holot)pes were males. Both 
s¡)('cimens are identifiahle by their Biologia Centmli-Amerirana labels with 
tltc respecti\e species names, anci by their differrnces in wing pattern ancl 
if'g color, whirh were dC'.;cribed by \Vulp. The dark color of the femora 
of tlte holotype of obfu.\ratrt is unusual for this species, but the male 
tf'rminalia. wing p:tttern. :t!J(I wlor of the ltalter indicate that this specimcn 

is compecific witl 
lotifmns "·ere pub 
ritY of the first re· 

The scutttm is e 
ico. :tnd Colorado, 
Th is appears to 1 
of tl1e tltinl stage 

'ipedmens examined 
\!t. Orizaha, Arriba 
l:.!-29.1i.\9::i0", J. c. 
lanas en Solanum sp. 
b.n :h en So!ltnllllt sp 
'papa'", 'i.1 i.\!1/í, C. t 

:.'/:)0 ltl, ISI·ii.l'JH!, J. 
ft., :22.\ÍÍi.J!)Gfl, C. W. 

F. M. Snyc\er, 1 ¿ (.' 
1 'i' (UNAM); Milpa . 
mi. E. Toluca, fi.1iii.l 
l9:)G, R. & K. DrcisiJac 
2 ó (\l.'il;I.); Tcques 
loralil\, 2l.Yii.HI8·1, A 
sp.'', ¡' '( (UNA~!); S 
1 'i' (ULS;.\\1:¡; TLAX( 
\llCIIOAC.\:-\: Huajt 
km ()O l'acluzra·Tamp 
RO: San Jnan del Rí 
Fl Sa !Lo, "o u pota lo 
r,.,·.J9fi:Z, C. Garcia \! 
\!t. Lcmon. 6.000 ft 
~. fork Eagle Crcck, 
Countv. !';nmcc \atl 

Oedic 

/lolotyjll'. - 'i' (S,\[ 

Bcamcr. 
l'amtyjJc. - é (S\!F 

DesrrijJtion. - l 
lteigh t 0.33 mm, 
narrowest point f 

fLwellomere. Thm 
D 



along R,+: .. covering 
.el at apex of R~,,: 
=:u 2 and often mon: 
brown. Male termi-

(Fig. ·L\) forming 
nn, apex (Fig. ~B) 
~ta blunt; aecleagus 
m long. sclerotized 
dorsal ami ventral 
at base \l'ith mem-

tite 7, 0.85-0.87 mm 

tg as wide at apex; 
syntergosternite 7. 
a t base 3.86-'1.2~): 

)ical steps; sperma-
:cl in our prepara­
n, cliameter 2'.0-2.0 
cephalopharyngeal 

.yaline windows in 
rity surrounded hy 
I creeping wclt cm 
with fine retin!la­
.bdomen with rows 

extending almost 
D) with fine tuber­
IHiy above median 
tae strongly sclero-
6 trun ks wi th fe11· 
l rü\I'S of spim!le'i. 

i States from Gue-

reata and latifrons 
nype of obfusrata 
~ opposite is true. 
were males. Both 
Tirana labels '~"ith 
wing pattern and 
lor of the femora 
es, bu t the mal e 

that this specimcn 

:"JoRRIIO\l FT AL. RF\'Isio:\ oF Oerlicarnl!l lOi 

1s ronspecific with the holotype of latifrons. Thc n:tmcs obfusrata aml 
latifrons 11-cre pubJi,J¡cd simultancously lmt latifrrms ¡, valid on thc autho­
rity of the first re,·iser (Footc I!Hi:ía). 

The -;cutum is entirely orangc in the specimcns from .\rinma. ?\ew "'-lex­
ico. a ml Colorado. hut is mostly dar k hrown in the spccimcns from .\ fcxico. 
This appears to he a consistcnt gcographical diffcrcncc. The dcscription 
of the thircl -,tage Ltn·:t is ha-;ed upon () '-pccimcns examined hy VHO. 

~pe<·imens examined.-Jlolot\pcs of lntifrons an1l o/Jflllcala; ~IEXJCO: (state unknown) 
~It. Orizaha, Arriba de Temala<]uilla, li.dii.J949, "frutos tic papa sihcstrc, emerged 
1:!-29.\i.l%0", J. C. llawke.s, 4 6 le;> (USNM); PlJF.BL\: Oyamcles, Eí.vii.19i6, "ex. 
lan·as en Solanum sp.", (i,j :!69 6 lanac (Cl\".\M); Guadalupe Victoria, :;.,ii.l97ü, "ex. 
b.n:" en Solnnllllt sp.", 1 i~ :le;> ({;:\'A~f); Tlatlahuitcpec, "larYa in fruit So/on/llll sp .. 
'papa'", /.vi.El/7. C. Carda ~[artel!, l ¿ 1 e;> (llSl\':YIJ; MORELOS 2 km :'\\\'. Huit7i1ac. 
:!7:i0 m, 181ii.I9Ki, J. Butn·, 3 6 :2 e;> (l'\:A\1); Lagunas de Zcmpoala l\"at. Park, !HilO 
IL., 22.Yiii.EJGfl. G. \V. Ihcrs, 1 ¿ (S\IFK), l Q (l'S:\\I); Cuerna1aca, KCIOO ft.. ¡c>.liii.llJt!l. 
F. M. Snyder, 13 (A:\1\:11); niSTR!TO FFDERAI.: !.a Cima, 1R.Iii.llJRI. A. Ibun:1. 
le;> (UNAM); ~lilpa ,\Ita, C. Tulmiar, 30.vii.!9R3, G. Auatc, l ¿ (1':\'.\:YI); :\It·xico: F>5 
mi. E. Toluca, (i.,iii.l%!l, Hyc¡s & \:aumann, 19 (SMEK), Amccamcca, 8000 Ir .. l/.1iii. 
l!l:íG, R. & K. Drcisbach, 1? (l'S:'\1\1); i km S. Amecamcca 8000 ft., l:2.1iii.l'lli2. ( •. l.. Bmh, 
2 6 (\ISt;r,); Tequesquiuahuar, C. Tb.lor, :21.vii.l980, J. Hutze, 1 9 (l':\'.\\1); samc 
locality, 2l.Yii.!9R4, A. !barra, 1 Q (UX.\\I); La Puerta, lii.!9RG, "ex. lanas en Solanlllll 

sp.'', 1 9 (UNAM); San Felipe del Progreso, vii.J!li6, "ex. lanas en Soia111un sp.'', 1 
l<;J (Ul\"AM); TL:\XC:AI.\: La Malinchc, !HOO m, J9.viii.1980, E. Ramírc1. J ¿ (Ll\".\~1); 

l\IICIIOAC:Al\': Iluajumbaro, 7600 ft., :J.\iii.J962, G. L. Bush. ~ ¿ (:\ISUL); HIDAI.CO: 
km 90 Padwca-Tampico, 11.iii.l98(i. F . .-\rias & R. :\ledina. l ó (l':'\.\:\1); QlTRF.T.\­
RO: San Juan del Río, G.Yiii.l'JI9, J. (;, Hawkcs, !l ó (l"S:-\\1); DURA::-JGO: JO mi. \\'. 
Fl Sallo, "on polalo plant". 12.Yii.l'ili-l, J. 1'. McAipinc, 16 (C:\Cj; SOl\"OR:\: ~onora. 

;, 1.!%:!, C. Carcia :\!artcll. 19 (EBCJi: l'\:JTED STATE'i: .\RIZO:\':\: Catalina l\Ih .. 
l\fl. Lemon. f>.OOO ft., 2/.lii. J. Bcquacrt. 1 ¿ (MCZ): :'\E\\' :\IEXICO: White Mt.. 
~- fork Eaglc Crcck, ROOO ft., J:1.1iii. 'lownsend, 1 ¿ (L'i:\'~I¡; COLORADO: \\'cld 
(ounty, l'a\\li!'C \:atl. Cra,sland. íJ.\iii.l'l/0. R. T. Bell, 1.1 ¡l''-í:\':\11. 

Oedicarcna heameri :\orrhom aml 1\ling, n. 'P· 

(Fig. :a:. IC-D, 5B, (iC-D) 

1/olotyjlr. - 9 (S~IEK). {T'i \: .\RIZO:\'..\: Santa Rita ;\lountaim. JH.1 iii.l'l:l:í, R. 11. 

Bcamcr. 
Pnralyf)(:. - 6 (S:\fEK), same data, on samc pin as holoty¡w. 

Drsrription. - Length, male 5.7fi mm, female 6.17 mm. Hcad - gcnal 

heigh t 0.33 mm, 0.2G-O.:W times Iongest cliamctcr of cyc; parafacial at 

narrowest point O.Ofl-().()f) mm widc, 0.3G-0.4!í times 11·idth of antennal 

fLtgellomcre. Thorax -- scutum microtridwse medially, ground color, ex-
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Fig. 4. l\lale lcnninalia: :\-B. O. latifrom; C-D, O. /Jemuni; E-F, O. nigra; C-11, O. te­
tanof;'; 1, O. per\WI\a; .\, C, E, C, cpamlrium and kft surstylus, lateral \'icw; B. D, 

F. apex of left surstvius vcntrolatnal \ ic\1·; H-1, right surstvlus, mesa! yicw. 

cept for margins, dark brown; scutellum orange or yellow, with or without 
diffusc brown apical spot; acrostichal setae prcsent. Legs - femora light 
brown and no darker than tibiae, with well differentiated anteroventral 
ami posteroventral rows of short stout 'etac on apical third o[ all legs. 
Wing (Fig. ~)E) - bancl co\·ering r-m extending to posterior margin, con­
necting with band covering clm-cu; band covering dm-cu unintenuptcd in 
cell r,_-, and e\'Cll in \ridth between i\J ami Cu 1 ; complete costal band 
extending from apex of Re.:: to apex of J\I, much wider in cell 1'41 ,-, than 
in ce]] ~'e-,, connected to band covering dm-cu; spot at apex of cell bcu 
Ltrge, covering al! of Cu~ ancl more than half of Cu/.\1 ; halter vvith knob 
moderatc to dark brown. Male terminalia - surstylus 0.50 mm long, in 
lateral view (Fig. 1C) forming angle of about 15° with lowcr margin of 
epandrium, apcx (Fig. ·1D) strongly concavc; inncr surstylus with smaller 
prcnsi~cta blunt, largcr prensiscta cxtremcly largc; acdcagus 3.33 mm long: 
distiphallus (Fig. !í B) l.~ 1 mm long, sclerotizcd apical part 0.80 mm long, 
apically with ;,l10rt, cntircly memhranous do!";a] lohc ancl clongatc Yetltr:d 
lobe with pair of \1'eak >lemln bteral '>clerites. at base with lliCJllbranuus 

A 

B 
Fig. :;. :O.!ale distiphallt 

laterallobe. Femal( 
widc at apex, 1.9: 

long, 1.3(i times as 

of length to width 
~harply acute, acut1 

sclerotiLed, onc pa 

Distrihution. Kn 

Remarks. The s 
is unusual and ma 

latífrons hut their 
male paratype of 

Etymology. Thi~ 

llcamcr. 

Spccimens cxarr 
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al third of all lcgs. 
•sterior margin, con­
cu unintcrrupted in 
>mplete costal band 
ler in cell r 4 "' than 
at apex of ccll bcu 
•1; halter with knob 
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rstylus with srnallcr 
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e 

o 
Fig. :J. :\la le distiphallus: A, O. lati[rolls; B. O. [Jer/llll'li; C. U. uig>11; IJ, (). /l'lanojJ.I. 

laterallohe. Femalc tcrminalia- syntcrgmternitc 7, 0.99 mm long. O.SO mm 
"·idc al apex, 1.98 times as long as widc al apcx; ac:uleus 1 .:JS mm 
long, l.3G times as long as syntergoslernile 7, ().~8 mm \\'ide al base, ratio 
of Icnglh to width at base :U.í:J; aculcus tip (Fig. <iC) parallel sided, then 
>harply acute, acute part finely serrate; spermathccae (Fig·. 6D) modcrately 
sclerotited, one pair glohose, onc pair extrcmely elong;ttc ami slemlcr. 

Distrihution. Known only from thc typc locality in .\rÍ1011a. 

Remarks. The shapc of the t\\'O elongate spcnnathecae of thc holotype 
is unusual and may he abnonnal. The spennathccae are mually globo-,c in 
latifrons hut their shape is variable. Thc size of thc large prcnsiseta in thc 
male paratype of beameri may also be variable. 

Etymology. This spccics is named for the collector of the types, R. H. 
lleamcr. 

Specimens cxamined. Holotype, paratype. 
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Oedicarcna nigra Hernándet, 11. sp. 

(Fig. 3C-D, 4 F-F, 5C, GE) 

\'j¡i{ogmjJha of,[u.,ulla; Cn·ssoll HIO/: lOO. [misidcntificaliunj. 

Holohfie. 9 (t::'\A\1), MEXICO: IHSTRITO fEDERAL: I.a Cima, IS.Iii.l9Sl, "on 
So/anui!J sp.", Y. I-lcrn;índcz. 

l'amtypes. \IEXICO: DUR.\N(;(): !\'a1ios, ~G mi. E. El Salto, 8000 ft., 2.~iii.l91H, L..\. 
Kcltou, 1 'i' (C.'\C:). 19 (l S:\:\1); 10 mi. W. El Salto, 9000 ft., 12.\ii.J%1, J. l'. 

:\Ic\lpinc. 1 'i' (C:\C¡; :\IICflO.\C.\:\: Ttintluutzan, 7000 ft., G.1iíi.l!lli~, G. J.. Bmh, 
1 ¿ (US:\\1) le;> (;\lSL'l.): lluajumlmo, 7GUO ft., !:i.Yíií.l9G2, G. L. Bmh, !<;' (\!Sl L); 
HID.\LGO: :i mi. W. l'admca, 7900 ft., 28.1'iií.l!JG2, Mar'ion, 1 ó (KS!'); l\IEXICO: 
Chapiugo, 2'l.1iii.I!JSO, J. B. Karrcn, 1 9 (USU ¡; 2 km l\'. ·¡ cnango del \'al k, HGOO ft., 
'l.liii.l%2, (,,L. Bush, 1 ¿ (\f'il'L¡; Toluc1, 2!l.liii.I!Ji4, S. llcrlochcr, 16 (MSl)L); 
DI.~TRITO 1-EDER.\L: La Cima. IH.vii.I9H1, "un Solallllllt sp", E. RamíreL, 1 ¡I; ({':'\ 
.\\1); :\O(himilco, Sta. Cn1L .\calpixca, 13.viii.I!J83, C. Auatc, 1,5 (t::\A\1¡: \IORELOS: 

L1gunas de Zcmpoala ;'\at. Park, 9400 ft., 2::.1iii.l!JG9, (;, \\'. Bicis, 1 ,~ (S~IEK); samc 
l()(alit1, 9200 ft., 1 l.liii.l%2, C. I., Bmh, 1 ¿ (l-S:'\~1¡, 19 (;\ISlíL); Tctcla del \'olc;in. 
::o.ix.l!178. C .. \rtalc, 1 9 (lJ:\A\I); sarnc loGJiity, 23.\ii.I!JH•i, .-\. IIJana, 1 9 (C:'\.\\f¡; 
\ ERACRl'Z: km 120 Autopista l'uciJia-üriLaba, ~000 m. li.lii.l9iH, J. Jluttc, l S' 
(l :\ \\1); Jalapa. 1-fi.liii.l%1, R. & K. Drcishach, 19 (CS:'\\1¡. 

lJescrijJtiun. - Length, malc 5.HH mm, icmale 5.27-5.03 mm. Head -
genal hcight ().26-0.28 mm, 0.25-0.29 times longest diameter of cyc; para­
facial at n;trrmre't point O.OH mm wide, 0.36-0.'10 times width of <llltcnnal 
flagcllomere. Thorax - scutum \\'it!t weak medial bare stripc, ground 
color, except for margins, dark brown; :,cutellum brown or ycllow "·ith 
diffme dark apical spot; acrmtichal setae ahsent. Legs - femora usually 
dark brown, darker than tibiae. "·ith well diffcrcntiated anterm'Cillral and 

postcroventral rows of short stout setae on apical third on al! lcgs. \Ving 
(Fig. 3C-D) - haml coYering r-m extending at most ~~ distancc from Cu 1 

to posterior margin, nevcr connecting \\'ilh hand co\-ering dm-cu; band 

co\ering dm-cu alway:, inlcnupted in cell r, ·'' interrupted or narro\1-cd 
bet\\·een ~~ and Cu 1 : single ovale spot. widest within ccll r,_,-, or along 
R 11 .;, covering apcx of R 1 :; antl usually apex of J\I, not connected 
lo spol or band at apex of R~.:;; spot at apex of cell bcu small, usually 
co\ering lcss than Y! of Cu~ ami only hase of Cu2+A1; halter \l'ith 
knoh dark brown. Male terminalia - surstylus 0.50 mm long, in lateral 
Yie\1· (Fig. ·1 F) forming angle o[ no more than r:¡a wilh lowcr margin of 
epandriutll. apex (Fig. ·1 F) wc;tkly conca\'e; inner surstylus \I'Ílh smallcr 
prcllsiscta hhttt 1; acdeagus 2.50 llltlt long: dist iphallus (Fig. 5C) 0.70 mm 

long, sdnoti;cd ;tpictl part (J.:\U lllttt long, ;¡pictlly witlt ~hort, ctttin·Iy 

membranuus dursa 
scleri tes, at base il 

tergosternite 7, 0.~ 

as \ride at apex; ; 
gosternite 7, 0.18-1 
·1.00-5.25; aculeus 
spennathecae mod 

Distribution. Hi 

Remarks, Cre:,:,c 
obfuscata (= latij 
thc halter color, 

loca te any specim 
Phibdelphia, \\he 

Etymology. The 
(dark or black), i1 

Spccimcn cxami 

T1 yf;rla tetallojJs Lot 
boldt - Unil'ersita 

TJ"Vf!ela (Ocdicarena) 
~ jli logra jJ!ta (Oedican 
SfiilograjJha tclaiiOjJs; 
Phorel/ia (Ocdicarena 
Oedimrcna tetano¡?s; 

.\czél 1919: 251, E 
and I'oote 1977: 15 

(?) Oedicarena latifn 

lkscription. -

genal height OA9-
facial at narrowc 
antena 1 flagellolll< 



Cima, 18.\ii.l98 t, "on 

00 ft., 2.viii.l9ti-t, L. .\. 
O ft., 12.1ii.I96J, .J. F. 
6.Yiii.l%2, G. L. Bu,h, 
L. Bmh, 1)' (~!~lL); 
1 ¿; (KSll); l\!EXICO: 

.ngo del \'allc, R600 H., 

.cr!ochcr, 1 ¿; (MSUL); 
, E. Ramíre1, 1 ¿; ({';'\' 

(L':\A:\1¡: :\IORELOS: 
)'Crs, 1 ¿ (S~IEK); 'ame 
JL); Tctcla del \'olr;in, 
.. !barra, 1)' ll':\.\:\1¡; 
lii.l97H, J. llt.tl/e, 1 y 

5.93 mm. Head -
11eter of eyc; para­
width of antennal 

are stripe, ground 

.vn or yellmr '"¡ th 
- femora usually 

. antermentral and 

on al! lcgs. Wing 
distan ce from e ll¡ 
~ring dm-cu; haml 
1pted or narrm1-etl 
cell r, .-. or alo11g 

\I, not connected 

bcu small, usually 
t2+A1; halter "·ith 
m long, in lateral 
h. lower margin of 
tylus with smallcr 
:Fig. 5C) 0.70 mm 

ith ,Jtort, t'Ittirdy 
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mcmbranous dorsal lo be aml ~hort ventral lo be "·ith pair of slcudcr Li tct al 
sclcritcs, at base with membranous lateral lobe. Fema1e termina1ia - :-.yH­
tergostemite 7, 0.70 mm long, 0.43 mm wide at apex, Ui8 times as long 
as wicle a t apex; aculeus 0.96-!.02 mm long, 1 S! times as long a' ~·) ntcr­
gosternite 7, O.lí-l-0.2~1 mm wide at ba,e, ratio of length to "·idth at ba,e 
·1.00-5.25; aculeus tip ( Fig. 6E) sagi tta te. acu te part \\'Í th 1 arge serratiom: 
spennathecac moderately sclcrotizcd, oftcn collapsed in our preparations. 

Distribution. Highlands o[ central ami northern ~Iexico. 

Rcmarks. Cresson (1907) reportcd ~L m ale from GuadalajaLt, ~~ c:..icu ~t'> 

uúfuscata (= latifruns), but from his dcsn iption of thc "·ing hamls ~tud 

thc halter color, thc specimen '""s probably nigra. \\'e \\Tre unahlc to 
loca te any specimcns of Oedicarena in thc .\cademy o[ N;¡ tural Sciencc,, 
Philadelphia, \\·here most of Crcsson's material is depo>itcd. 

Etymology. The name of this ,pccies is deriYed from thc Latín "nigra·· 
(dark or hlack), in refcrence to thc general coloration of the hod). 

Specimcn examincd. - Holotypc; 19 paratypcs. 

Oedicarena tetanops (Loe11·) 

(Fig-. ;)G-H, lG-H, 5D, tiF-G) 

'l'l\fwla tetmwj1s Loew 187~1: :!4:) (~\ntypc!') - ¿; (Zoologislhcs ~Iuscum, 1kr Hum-
boldt - lJniwr<itat zu Berlín), :\.IEX!CO, Deppe; not examined). 

Tryj1ela (Ocdicarena) telanojJs; Osten Sackcn 1877: ~l44, 1878: 190. 
'JJilograjJha (Oedicare11a) tetanujJS; Wulp 1899: 40u. 
SfoilogmjJha trtanojJ'; Aldrilh EHl:j: GO·L 
Phorel/ia (Ocdicarerza) tclanojJs; Hende\ 1914: 28. 

n,·dirarcna fetano¡"J<; I.oew 1873: ~i!l: Coquillctt Hl!O: 378: llcring l'l~l!l: \liil. 1910: 4; 
.\czél l!Wl: 251, 1954: 74; footc 1%0: 114, l96.ílJ: 6/:), 1967: :t~. I!IHO: ~\1:1; Stclyskal 
and Footc 1977: Ei3. 

(:) Oedicarnw latifron,; Bcrlochn and Hush 1982: 1:\7. 

IkscrijJtion. -- Length, male 6.09-7.0 mm, femalc 5.78-7.23 mm. Hcad -
genal height 0.-19-0.ül mm, 0.4()-0.68 times longcst diametcr of eyc; para­
facial at narrowest poinl 0.16-0.2~\ mm widc, 0.81-l.l!í times width of 
;wtcnal fbgelloillt'l'C:. Thorax - scuttllll gmund color cntirel) )Cllow or 
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orangc brown; ;,cutcllum ycllow \\Íthout brown apict! spot; ano~tichal 

~clac prcscnt. Legs - fcmora ycllow to Iight brmn1, concolorom \\'Íth 
tibiae, with \\Takly differcnti;ttcd antcro\cntral ami postcro\entral rows 
of short >tout setac on apictl thini on mid- ami hindlcg only. Win~ 
(Fig. :lG-11) - band cmering r-m scldom cxtcnding to posterior margin, 

!ICYcr connccting \Vith band con:ring dm-cu; band roYcring dnt-cu somc­

timc;, intcrruptcd in ccll r,"-" ttot intcrrupted ami mually C\Cll in width 
hct\\·ccn ,\l ;md Cu 1; apiccs of R, . aml T\1 with ;,pots, rarcly narro\\·ly 
conccted along co;,t;t: ;,pot at apex of cell bcu small. usually coYcring ]e,, 
than une thircl of Yein C:u~; haltcr with knoh light brmm. Male tcrmi­
nalia - sur;,tylm O.:í?l-O.fiO mm long, in lateral \iew (Fig. 1(;) forming 
<lllglc of al lcac,t ti0° "·ith llmcr margin of cp;mdrium, apcx (Fig. ·111) 
\\·ith posterior lohc more pronounccd than in f)(:nuasa: inucr suro,tylus 
with smaller prcnsisct;t usuallv antte; aedcagw, :.!.5íV(70 mm long; disti­
phal 1m (Fig. SD) 0.60-6.ti'í mm long, sdcrotized part O. Fí-O.:i!l mm long, 
"·ithout apical lobcs or bas;d lateral lohc. Femak terminalia - ') ntcrgm­
teruitc 7, 1.1:.!-1.~7 mm long, 0.%-0.5!lmm "·ide at apex. ~.·11-!l.l:l times;¡-; 
long as wide ;t t apex: aculcus O.(i~-0.70 mm long. 0.·1~)-0.6!) ti mes as long 
as c,yntergo-;tcrnitc 7, O.!ll mtn wide at base, ratio of lcngth to \1·idth ;tt base 

~1 .:.!0-~.~'í: ;~culcm tip (Fig. (iF) ,Jtort. truncatc with 'mal! ntcdi:d point, 

point slightly Je.s <Hu te titan in f)('J.\1/(/.111; 'perm;tthccae strongly se lcroti!cd, 

usu<tlly di,tincth ;,phcrical (Fig. GG). 

Distrihut ion. H igh land;, ol central and nort hcrn :\ [ exico. 

Rcmarks. 1 .oe\1' IJased his description 011 al lctsl une male, IJut he did 

not specily thc Illl!llbcr of >perimcns, so any typcs than are di;,nJ\crcd 
mmt be considcred syntypcs. The spccimcns from tite Distrito Fcder;¡J, 

:\[exico rcportcd as lotifrons by Bcrlochcr aml Bush (1~)8:.!) lll<ty actually 

be t!tis spccics .. \lthoug!t no ;,pecimens could be located for rcexamitt:t­
t io11 (S. H. Berlocher. pcrs. cmnm), Bcrlochc:· and Bush's dcsniption ol 

tite aculeus as heing "very ;,hort ami unscleroti1ed" hcttcr fits tcianojJ.\. 

Thc m;de in tite ,\lCZ lrom Guadalupe, Di;,trito Federal lt;ts a11 extra 

cros-,vettt het\\Tcn R ,~ •. ;lltd :\[ just posterior lo dm-cu, lmt is othcrwi~;c 

llOrtll<il. 

SptTimclls n.amincd. -- 1\IF'\.ICO: \IORELO.~: Tcpottlall, :!G.ix.I'J:-,7, 1\. iZ: K. llrci.•­
i>a<h. 1,: (tS:'\:\1); DISTRII O FEIJFR \1.: 4 ·Í 1<¡> 1? (lTS;\JM); Xorhimilm, :!:!.\ii.l017, 
11. \\':tglln. 1 ; (l'\L\ \): Xo<himilco. Sta. Cntt .\ralpi"a· 131iii.l~l~:l. (,, ,\rntc, l,) 
¡t \; \\11: 'lttltuiiiLd((), 1iii.I'J~:l, E. (;, ~1mtlt. 1 ,( (l.~:'\\1): Cttad:tiiiJlt'. éJ.ix.l'lO:I. 
1 ¡\IC/); \J,·xi«> Cit1. 1/.i'<. J. \litlkt. 1 .; (ti.~\;\1): Camino <k C:l!ll;i\olw•. li.ix. 
1'1::7. \\·. F. 'lo>w. 1,: (t ~'\\!¡: T:tcuh:t~a, ix. 1 '( (l'\1\\1): \IF'\.ICO: \lutlic<illo•. 

"Solnnlllll rosl>alwn 

coco. 2240 m., "Solm. 
viii.1954, 3 ~ (SMEI 
Tepcxpan, 6900 ft., 
:23.ix.l!JG1, 1'. Pachcu 
l (; (SMEK); HIDAL 
Tepcji, 36 mi. N.M 
Cuadalajara, 2.x.l966 
!.ix.197l, \\'. J. Han 
l'. J. Spangler, l '? 
R. C. Gardner, 1 '? 

'1'1 Y/"'/a ( Unlicarnw 
(; (MCZ, type no. 
alHI A. S. Packanl¡ 

Ocdicarcna persuasa 
1 !l77: 15~. 

Sfiilograf;/w (Ocdiclll 
SJ!ilograjJiw jJcrs¡wsi. 

Description. -
genal height 0.' 
parafacial at nar 
antennal flagello 
orangc brown; ~ 

sctae present. L1 

tibiae, 'l'ith "·ea 
o[ s!tort stout SI 

(Fig. 3F) - bar 
COIUICCting witll 
terrupted in ccll 
hroad continuou 

cell hcu large, u 

light hrmm. 1\'l< 

very similar to I 
of cpandrium, a 

tetanojJS: inner 
~.'íO-~.(i~ mm l01 
0.1~ 111111 long-, \'1 
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pica! spot; acro-,tich;tl 
wn, concolorous wi t h 
d posteroventral rm\·s 

hindleg only. Wing 
~ to posterior margin, 
coycring dm-cu ~omc­
usually even in widtlt 
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"Solalltl/11 rostlllltwt llun. (~olanaccac)", :;c,.\iii.E182, S. Anaya R., l ó (l'SI\'l\1); Tcx­
coco. 2240 m., "So/an1111t mstratwn", 8.ix.1982, S. Anaya R., 1 <;> (EBCJ); Tcxcoco, 12. 
viii.1954, 3ó (SMEK), 1 ó (USN:O.I); Chapingo 21.ix.I9GO, ·F. Pacheco, 1 e;> (ETICJ); 
Tcpcxpan, 6900 ft., l:.!.Yiii.1%L 1 ,J; (SI\IEK), 1 ó (liS~M); TL,\XCALA: Huamantla, 
23.ix.FJGI, J!. Pachcco, 1 ó (EBCJ¡; '\UCTIO \C.\:'>1: i\Iotclia, G.ix.l~J38, L. J. Lipovsky, 
1 ó (SMEK); ITIDALCO: 18 mi. SE. lxmi<¡ui!pan, 19.\ii.l%3, C. W. Bycrs, 1 e;> (US:'-IM); 
Tepeji, 36 mi, N.Mexico City, 21.ix.l961, G. L. Bush, l ó 1 <;' (MSUL); JALISCO: 
Cuadalajara, ~.x.\9GG, G. E. & A. S. Bohart, ~ 0 (t;su), 1 <;> (USNJ\l); same locality, 
!.ix.1971, \\'. J. l!anson, 1 ¿; (USU); ,\Cl'.c\SCALIEI\'TES: Aguascalicntcs, 3-5.\iii.l%3, 
!'. J. Spangler, 1 <;> (l'SNM); CIJIHUAill'A: 9 mi. S. Hitlalgo del Parral, 1 9.vii.19G7, 
R. C. Ganlner, 1 e;> (UCD). 

Ocdicarcna pcrsuasa (Ostcn Sack.cn) 

(Fig. 3F, 41, GH) 

'11 yfw/ a ( (Jt:dicmnw) f11TIII!IIII Ostclt Sackctt l S/7: :J.J. l ( l.n tot) pe [lwrc tlcsigna ted] -
¿; (MCZ, type no. 10245), USA: COLORADO: Dcmcr Co., Dcmcr, lü.Yii, P. R. l'hler 
antl A. S. Packard¡; Ostcn Sacken 1878: 1~)0 . 

Uedicarena persuasa; Snow 1903: 219; Foote 1960: 114, 196:íb: 675; Steyskal ancl Foote 
1977: 15:1. 

SjJi/ogmf;lta (Oedimrcna) J!nsuam; \Vulp 1899: ·106. 
SJ;ilografJ!ta j;crstllllll; Aldrich 1905: (j(}l. 

Description. - Length, malc 5.76-6.85 mm, female 7.29-7.52 mm. Head 
gcnal hcight 0.'19-0.ü:) mm, 0.47-0./iO times longest diamcter of eye; 
parafacial at narrowest point 0.22-0.26 mm wide, 1.09-1.18 times width of 
antennal flagellomere. Thorax - scutum ground color entirely ycllow or 
orange brown; scutellum ycllow without dark apicai spot; acrostichal 
setac prescnt. Legs - femora ycllow to light brown, concolorous with 
tibiae, with weakly differentiated antcroventral ami posteroventral rows 
of short stout sctae on apical third on miel- ami hindleg only. \Ving 
(Fig·. 3F) - band covering r-m extencling to posterior margin, usually 
cUlmecting ,\·ith han<l covering dm-cu; hand covcring dm-cu not: in­
terrupted in ccll r, _,, conti1mous and cvcn in width hct \\Ten 1\f and Cu 1 ; 

broad continuous band from apcx of R"+ 3 to apex of 1\I: spot at apcx of 
cell hcu large, usually covcring more than half of Cu~; halter with knob 
light brmm. Malc tcnninalia - surstylus 055 mm long, in lateral view 
\'cry similar to Fig. ,1G, forming angle of at least 60° ,\'ith lo·wer margin 
o[ cpanclrium, apex (fig. 11) 'rith pm,tcrior lobe le,s pmnounced than in 
tctanofJs: inner surstylus with smaller prensiscta usually acnte; acdeagus 
~.!J0-2.(i2 mm long; distiphallus 0.59-0.60 mm long, sclycrotized part 0.17-

0.1~ Jlllll long, \cry similar to Fig. :IC, withmtl apicailohes or basal lateral 
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Fig 6. Fema1e terminalia: A·B, O. latífrmL'; C.D, O. brai!Jni: E. O. nigm; 1'-G, O. teta­
nops; H, O. persuasa; A, C, E·F, H, aculcus tip. Yentral Yicw; B. D, e;, spermathcrac 

(two of fourJ. 

lobe. Female terminalia - syntergosternite 7, 1.19-1.21 mm long, OA3-
0.47 mm wide at apex, 2.57-2.79 times as long as wide at apex; aculeus 
0.59-0.65 mm long, 0.49-0.55 times as long as syntergosternitc 7, 0.29-(J.:l 1 
mm wide at base, ratio of length to width at base 2.00-2.1 O; aculeus tip 
(Fig. 6H) short, truncate with small medial point, point slightly more 

acute than in tetanops; spermathecae strongly sclerotized, usually distinctly 
spherical. 

Distribution. Northern Texas to Colorado and N ebraska. 
Remarks. The lectotype has hand written labels "·ith "Den ver, J uly 1 ()" 

and "Oedicarena persuasa O. S.", a machine printed Iabel with "Osten 
Sacken Coll.", and a "Type 10245" label. The paralectotype, which is 
missing its head, is similarly labelled except there is no date and thcrc 
is an additional label with "33". Osten Sacken stated that there werc 
only 2 syntypes, both male. 

Spocimens examined.-Lcctotype; lJSA: TEXAS: Forcsthurg, 11.vii.1940, 1.. JI. Hrirlwell, 
1 ¿; (USNI\f); KANS.\S: Finncy Co., 1'1 mi S. C:mlen Cit~, l!l.vii.I!Jii7, C. F. Hnel, " · 

1 <;> (L'S;'\~I); NEBil 
1:\ISliL): COI.ORAI 
lcctot\pc (MCZ, ty 
Prowcrs Co., 1 mi. 
:'.i:-.:.1927, A. H. Stu 
\iii.IUI9, 1 ¿ (.\;\L\ 
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1 <;' (l:S:\:\1); NEIIR.\SKA: Chapman. 10.viii.J950. R. R. Drei,bach & R. K. Sclmah, 36 
(:\ISUL); COLORADO: Demcr Co., Dcnn'r, P. R. llhlcr ami A. S. Packard, 1 ó para­
lcctotype (MCZ, typc no. 10245); Jcffcrson Co., Plainvicw, 9-H.Yii.l922, 1 ó (l\ICZ.¡; 
Prowcrs Co., 1 mi. e\. Jlartman, 27.,iii.l963, .:\'. & B. Marston, 1 <;' (KSU); Boulcler, 
5.ix.1927, A. H. Sturtc\ant, 1? (US.:\':\1); Boulder, 2.dii.1905, 1 ó (MCZ); Wray, 17-19. 
'iii.I919, 1 ¿ (.\M:\'H); La Junta, 2.\iii.l920, 4 ó 4 <;' (AMNH). 
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Nota técniGt 

UN l\IETODO SENCILLO PARA MARCAR ESCARABAJOS 

En ctología, la necesidad de reconocer a cada elemento de una pobla­
cióu se acentúa cuando se hacen estudios de componamicnto sexual y no 
ltay diferencias aparentes entre los sexos. '1 al es el caso de los escarabajos 
rocLtdures del estiércol (tribu Scarabaeini), eu donde machos y hembras 
son indistinguibles a simple vista, pero que, durante el periodo de nidifi­
cacióu tienen pautas de comportamiento notablemente diferentes (yer 
Halffter y ~latthc\\'s, l%fi, Folia Enlomo/. Mex. 12-1·1: 1-312; I-Ialffter y 
Edmonds, 1982, Thr: nesling bchavior of dung bcctlcs. ['ubl. JO. Inst. Ecol. 
1/G pp). Para poder an;tlizar c~tos comportamientos con mayor precisión 
en Ltboratorio y campo, he desarrollado un método sencillo para identifi­
car cada sexo e inclusive cada individuo. Este método de marcaje me ha 
permitido ohsen·ar contportamientos no conocidos o muy poco estudiados 
en los Scarahaeini. 

1\H:-rono nF. !\TARCAJF.. Limpieza del insecto. Se frota la parte del cuerpo 
e¡ u e se va a marcar con un pedazo de papel sanitario ligeramente hume­
decido con ;tlcohol y se vuelve a limpiar con 1111 papel seco. Colocación de 
la marca de pintura. l'rdnc·n1L'tlll'lltc se· usa pintura de agua para carteles 
con una consistencia p:tstosa. La marca se pone con ayuda de una aguja 
de disección sobre el pronoto o el élitm y debe estar lo más pegada al 
cuerpo sin que sobresalga, ya que pequefios montículos de pintura son 
sitios ideales para que la tierra se nya adhiriendo a ellos. Hay que dejar 
secar la pintura colocando a cada individuo marcado en un recipiente, 
durante lO minutos aproximadamente. Colocación Je la capa protectora. 
Para evitar ctue se caiga la marca de pintura, se utiliza como película pro­
tectora un;¡ got;t de pegamento cmncrci:tl a hase de cianoacrilato. La co-
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• Fig. l. Ejemplos de especies marcadas. A: Scarnbaeus cimlricolus. B: Smrabarus .lt'l/11· 

j.umctatus. C: Cantlwn ltllllll'cllll. (): Conflulll indigarnts !111'1'1()/llti. E: (.'antilllll rro· 

nl'iiJII ryonl'/1 11.1. 

locación de la capa se hace con una aguja de disección doblada para que 
la horquilla formada retenga una cantidad pequefla de pegamento; un~t \'l:l 

colocada, si sobresale del cuerpo, se puede eliminar el exceso absorhi(·n­
dolo con la punta de un papel ..,~mitario. Posteriormente, se deja secar Lt 
cubierta colocando a cada insecto en un recipiente por separ;tdo durante 
una hora. Sitios de colocación. El sitio de marcaje depende del compmta­
miento de la especie estudiada. Por ejemplo, he observado <¡ue en los 
Scarabaeini el pronoto es el mejor sitio de colocación (fig. 1 ), en cambio 
en las especies de la familia Silphidae lo más conveniente es colocar la 
marca en la parte posterior de los élitros. Se pueden usar colores <lue 
contrasten con el color del insecto, siempre y cuando esto no afecte el 
comportamiento de los individuos. Sobrevivencia. La sobre\Íyencia es de 
más de 90%. Sólo en los casos en que se aplicó mal el pegamento y cubrió 
parte de la cabeza hubo muertes. 
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