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New species and phylogenetic analysis of Cryptodacas,
Haywardina, and Rhagoletotrypeta (Diptera. Tephritidae)
Allen L. Norrbom
Systerllalic Elltolllology LabOlatOlY. USDA. ARS. PSI.
c/o National Museum of Natural History, NHB 168

Washmgton, D.C. 20560, U.S.A.

Abstract
The genera CryptodaGUB, Haywardina, and Rhaggletotrypeta are revised, and the lJladistilJ relationships among
their species are analyzed. Cryptoplagia Aczel is synonymized with Haywardina, and Lezca Foote with Cryptodacus.
Twenty-one species, including ten new species, are recognized Eeys, diagnoses, and illustrations to identify them
are presented. Solanum trichoneuron is reported as a host plant of H. cuculi, and Celtis iguanaea as a host of R.
pastrana~.

Resumen
se hace una revisi6n de los generos CryptodaClls, HaYI('ardina, y Rhagoletotrypeta, y se analizan las relalJiones
filogeneticas entre sus especies. Sin6nimos nuevos son Cryptoplagia Aczel con Haywardina, y Lezca Foote con
(:ryptndaclIs se reconocen 21 AspeCles, mcluyendo dJez nUAVas se present an c1a v es y Ilustaciones para Ill. identifici6n
de todas las especies. Solanum trichoneuron se registra como un hue sped de H. cuculi, y Celtis iguanaea como un
hueped de R. pastranm.

Introduction
The subtribe Carpomyina (Trypetinae:

large genus Rhagoletis Loew, with more than 60
species, and ten small genera, none of which cur
rently includes more than seven species. Rhagoletis
has been the focus of intensive applied, taxonomic,
and evolutionar studies e.. Bush 1966 Foote
us
, u re a ions ips
, er oc er an
among its species groups and the other genera are
poorly understood. Most of the genera have not

define Cryptodacus Hendel (- LezcaFoote, n syn ),
Haywardina Aczel (= Cryptoplagia Aczel, n. syn.),
and Rhagoletotrypeta Aczel. These genera and
Zonosemata Benjamin differfrom other Carpomyina
in having a white medial scutal stripe 01 spot.

Matenals and Methods
Most morphological terms used in this paper
are explained by McAlpine (1981). Wing band ter-

mmology follows Foote (1981, FIg. 71). The discal
band is defined as th~t crossing l' m. The subapical
band usually covers dm-cu, but is displaced apically
in some C,yptodocus and Haywardina The follow~g abbrev:atjon~ an~ r~tjO~ are used' dc orsocentra seta; 'gm - ITst'agellomere; pai postalar seta; psut spal postsutural supra alar
seta; Tg - abdominal tergite; facial ratio - medial
height! ventral width of face; flgm 1 ratio - first
flagellomere length/ width (lateral view); orb ratio
~terior

seta to eye margin; r m ratio distance
rom bm-cu to r-m/ distance from bm-cu to dm-cu
(on vein M). Aculeu5 tip length was measured
ventrally, from the end of the medial membranous
area of the acu]eus to the end oftbe aculeus Scutal
microtrichial patterns are most visible on dry specimens at oblique antenor or posterIOr angles. The
characters listed at the begining of the "Diagnosis"
distinguish each species from all its congeners. The
"Additional description" includes only characters
not listed in the diagnosis or Tables 1and 2 or those
£Or whICh filI"ther detail is useful. ACronyms fOr
specimen depositories are listed by Griffiths (1980)
except: CEEA - Comisi6n Ecuatoriana de Energ1a
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At6mica, Quito, lEXV - lnst. de Ecologia, Xalapa,
INBio - Inst. Nacional de Biodiversidad. Costa Rica;
INPA - Inst. Nacional de Pesquisas da Amazonia;
IIFPC - lIn", Federal do Parana; IIFRRJ - IIniv
Federal Rural do RIO de JaneIro (former Escola
Nacional de Agronomia); UYe Uni.... del Valle,
Guatemala. Methods of cladistic analysis are discussed in the "Relationships" section.

Key to genera of Carpomyina
with a white medial scutaI stripe
1.

Vem CUt bordered with brown between bm-cu and
discal band (Fig. I), and/or antenna elongate,
extended beyond ventral facial margin. rom
ratio> 0.60. Subapical band and posterior orbital seta present. Aculeus tip sagittate and
fi ne ly se rrate (Fig. 5B -I). Known hosts
LOI anthus species
Oiyptodacus Hendel
Vein Cu~ without brown border between bm-cu
and di$cal band (rarely with short extension
from discal band in Rhagoletotrypeta). Antenna
not extended beyond ventral facial margin. rom
ratio < 0.60, or if greater (Haywardina cuculi),
subapical band and posterior orbital seta ab
sent. Aculeus tip neither sagittate nor serrate.

............................................................................... 2
2.

hos

s

els species
.
Rhagoliitntrypeta Aczel (in part)

Scutum with white postsuturallateral stripe and!
or band on transverse suture (Fig 7, or SImIlar
to 2C,E). Thorax mostiyyellow or brown. Aculeus
tip length < 1/3 aculeus length I}'lg. 8H, lOC G)
............................................................................... 3
3.
surstylus short, without mesal lobe, and in
lateral vie w, part apical to prensisetae about as
long as wide (Bush 1965, Fig. 25, 27). Spermathecae elongate, saelike (Bush 1965, Fig.
22). Known hosts Solanaceae species
.
......................................... Zonosemata Benjamin
dc closer to level ofpsut spal than level of pal seta.
Usually 3 frontal setae. Outer surstylus elongate, '.'lith mesal lobe, and in lateral view, part
apical to prensisetae longer than wide (Fig. 8AE, 9C-D) Spermathecae spherical, with short
neck (Fig. 1OK)
4

4.

flgm 1 with small dorsoapical point. Thorax brown
except yellow propleuron and anepisternum
(H. oBscura) or mostly yellow.•-\euleus tip en
tire or with minute subapical notches (Fig. 8H).
2 spermatheeae. Inner surstylQs long, extended
well beyond epandrium (Fig. 8A-E). Known
hosts &lanum' species.
Haywardina Aczlll
flgm 1 rounded apically Thorax usually mostly
brown. Aculeus tip deeply trIlobed (Fig. IOC,G).
3 spermathecae Inner surstylus short, extended
slIghtly beyond epandnum (FIg. 9C-D). Known
hosts Celtis sp~es

Ger IUS Ctyplodacus Her Ide I
Cryptodacus Hendel 1914a:84 (Type species: C.obliquus
Hendel, orig. desig.); Aezel 1950: 192 (eat.); Foote
1967:21 (cat.); Foote 1980:24 (in part; review).
Cryptodacus Hendel 1914b:12 (Type species: C.obliquus
Hendel, orig desig); Preocc Hendel 191490

Leua Foote 1978'27 (I'ype species' L tau Foote, orig
desig.); Foote 1980:34 (review). N. syn.

Description. Mostly brown. Head: Frons, except
in obliquus, with brown mark between ocelli extended latetalh. 2-3 flOntal setae. 2 orbital setae.
usually well separated (close together in obliquus).
Oce))ar seta IIslla))y sma)) (large in obliquus) Face
usually with brown spot or spots (entirely yellow in
obliquus). Antenna relatively long, Often extended
beyond \'cntral margin offacc; flgm 1 ratio 3.0-7.0,
apex rounded, without dorsoapical point, tapered
or slightly expanded and flattened in sagittal plane
Thorax (Fig. 2C-D): Entirely microtrichose or with
bare areas (lopeii, parkeri, Quiroz;) and mostly
brown or dark orange. With at least following white
areas: dorsal 01' posterior margin of anepistcrntlm;
medial scutal stripe Or spot, and apical 112 01 mOle
of scutellum. Postpronotallobe usually with white
area (sma)) in parked, absent in quirozi) Often
with additional white stripes or bands on scutum
laterally, tranS"v'erse suture, notopleuron, and
katepisternum. dc posterior to psut spal, sometimes closer to pal. Wing (Fig. 1): rom ratio> 0.60.
SlIbbasal band broad, filling most or all Of cell bm
and all of cell bcu. Discal band broad, anterior end
basally curved, filling base of cell 1'2+3 and at least
part of cell c, usually with narrow basal and apical
bOlders darker than medial part. \-"'ein CUI bOIdered with brown between bm-cll and discaJ band
(except in quirozi and some tau). Subapical band
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usually faint or weaker anteriorly. Apical band
often faint or absent in cells r l and r 2+3 . Posterior
apical band absent. Accessory costal band usually

white apical band. Female Tg5-6 with undivided medial brown stripe. Syntergosternite 7
brown. (Guatemala) ..... lopezi Norrbom, n. sp.
Discal band extended across all of dm-cu (Fig. IF).
r m ratio> 080 rac9 with pair of sublat9ral
brown spots. Gena with brown spot. Tg 1+2
yellow with white apical band Tg3 white basally, brown apically Female Tg5-6 with 2
narrowly separated medial brown stripes.
Synt.ergosternite 70range (Mexico, Guatemala)
..
t<loU (Foote)

~?se8t ~faintJy r~sen~:n o~iqrUS) ~ale ~min~gate. Female terminalia: Aculeus tip (Fig. 5B-I)
sagittate and finely senate. 2 spennathecae (Fig.
5J-K), ovoid or barrelshaped, with long sclerotized
base.
Remarks. See Relationships section for justification for the synony my ofLezca with Cryptodacus. A
host is known for onl~ one of the eight s~ecies of
Cryptodrn:us. C. silva~ Lima breeds in fllit of a
species of Loranthu.s (Lorantbaceae) The specimens "from ColombIa" that Foote (1980; mcludmg
Fig. 52) considered Cryptodacus species are actu
ally from Mexico and belong to an undescribed
genus near Pseudophorellia Lima. Cryptodacus
scutellatus Hendel belon sin Zonosemata orrbom
as ima
sugges e
oug
is
comments were long unnoticed.

4.

extended anteriorly to level of psut spal seta
(Fig. 2C). Face with 2 or 4 brown spots, each
side with large donal and small ventral spot
(Fig. 2B) or I elongate spot. Frons with distinct
brown stripe extended anteriorly from mark on
ocelli (Fig. 2B). (Colombia, northern Brazil) ...
...................................... o"natus Norrbom, n. sp.
Cell dm with basal and apical hyaline areas (Fig.
Scutum with lateral white stripe extended anteriorly to at least 19"91 ofpsut spal seta, eXGept
in quirozi. Face with 3-4 brown spots, sometimes thsed into 1 I I-shaped mark Frons som9
times with irregular brownish areas (Fig. 2A),
but Without distmct brown stripe extended
anteriorly from mark on ocelli
5

Key to the species of Cryptodacus
1.

Frons brown only between ocellI. Face entirely
yellow Scutum without white band along transverse suture and Without lateral white stripe or
spot at intra-aJar seta (Fig 2D) Discal band not
extended across dm-cu (FIg. IB). orb ratIO < 1.
(Bolivia, Peru)
QbliqlLlLs Hendel
Frons with brown mark extended beyond ocelh
(Fig. 2A-B). Face with brown spot or spots.
Scutum with white band on transverse suture
and with lateral white stripe (Fig. 2E) or at
least a spot at intra-alar seta (Fig. 2C). Discal
band extended across posterior end or more of
dm-cu (Fig. IA,C-G). orb ratio> I (Fig. 2A-B)
............................................................................... 2

2.

Tg5 (and female Tg6) with sublateral ... hite areas
bordering medial brown stripe or stripes. dmeu entirely eovered by diseal or subapieal band
(Fig. lA, F). Postgena entirely yellow. (Mexico,
Guat9mala)
3
Tg5 (and female Tg6) without sublateral white
areas. dm-cu not bordered by brown medially
(Fig Ie-E), except in tigroroi (Fig IG) Postg9na
entirely yellow (qu~roz~) or brown except anterior margin (Costa Rica, S America)
4

3

Discal band extended across only posterior end of
dm-cu (Fig. IA). rom ratiO < O. 75. Face With
single, medial brown spot. Gena without brown
spot. Tg 1+2 and Tg3 each brown with narrow

Cell dm with only apICal corner hyaline (Fig. IC).
T~3-4 each with a~ical white band. Scutum

5.

Postgena brown except anterior margin Rcutum
with lateral white stripe extended anterIOrly to
at least psut spal seta. Postpronotal lobe with
at least small white spot (possibly variable in
parkeri)
0
Postgena entirely yellow. Scutum with white spot
posterior to intra-alar seta, not extended anteriorly to level of psut spal seta (similar to Fig.
2E). PostplOnotal lobe entirely brown
.
....................................... quirozi Norrbom, n. sp.

6.

Subapical band (Fig. IG) connected to discal band
posteriorly, eovering all of erossvein dm eu.
flgm I ratio > 6. Tg3-4 with uninterrupted
m9dial 'Ilhite stripe. Aeuleus tip (Fig. 5C,I)
stout, serrate part slightly wider than long but
narrower than aculeus width at apic9s of 8th
sternites. (Ecuador) ... tigreroi Norrbom, n. sp.
Subapical band (F'lg. ID) not connected to dlscal
band, middle part of dm-cu not bordered by
brown. flgm I ratIO < 5.5. Tg3-4 With or Without
uninterrupted medial wbite stripe Aculells tip
(FIg. 5E) slender basally, serrate part as long as
wide and broader than aculeus width at apices
of 8th sternites (female unknown m parken) .
............................................................................... 7
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Figure 1. Wings, Crypwdacus: A, lcpezi, pafat.ype; B, obliquU8, Suapi, Bolivia; C. orn.atu8, Mensus, Brazil; D,
parkeri, holotype; E, quirozi, holotype; F, tau, Cuernavaca, Mexico; a, tigreroi, holotype.
7.

Face with 2 ventral and 2 dorsal brown spots.
Abdomen with medial white stripe interrupted
on Tg3.4. (Costa Rica)
..
...................................... parkeri Norrbom, n. sp,
Face with 1 ventral and 2 dorsal brown spots.
sometimes fused into large V-shaped mark
(Fig. 2A). Tg3-4 with uninterrupted medial
white stripe. (southern Brazil)
silvai Lima

Cryptodacus lopezi, n. sp.

(Fig. 1A, 5D)
Diagnosis. Face with 1 small medial spot (other
Cryptodacus have no spots, paired spots, or a large
V·shaped mark); only Tgl+2 and Tg3 with apical
white bands (on all tergites or only on Tg1+2 in
other species). The abdominal pattern resembles

Vol. 8, No.1· 2, March· June, 1994

tau in having sublateral white aIeas on Tg5-6, but
they extend only slightly onto Tg4 and the medial
brown stripe is solid whereas it is divided by a white
stripe in tau
Additional description. Head: 3 frontal setae.
orb ratio 1.5. Facial ratio 0.59-0.61. flgm 1ratio 4.6.
Gena yellow. ThO/ax. 'vVhite band on tIanSveIse
suture connected to anepisternal white area and
lateral white stripe. dc slightly closer to pal than to
psut spat Wing (Fig. lA): rom ratio 0.630.69. Cell
c brown anteriorly, narrowly orange posteriorly.
Subapical band eonneeted to diseal band poste
riorly, faint and broad anterior to vein R415 • Apical
band faint and narrow or absent in cells r 1 and r 2+3;
in cell r 4+5 dark and broad Female term in alia'
Syntergostermte 7 brown. Aculeus O. 70 mm long;
tip (Fig. 5D) moderately broad basally, serrate part
0.75 times as long as wide, 0.042 mm long, 0.055
mm wide, bIOadel than aeuleas width at apices of
8th sternites.
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Additional descI iption. Head. Gena yellow. Thorax (Fig. 2D): Anapleural suture narrowly, and
sometimes parts ofmeron and metapleuron yellow.
de slightly closer to pal than to psut spat Wing (Fig.
IE): rom ratIO 0.67. Cell c with large posteromedial
hyaline area. Subapical band eonneeted to diseal
band posteriorly. Apical band faint and narrow in
cells II' 1 2+3 and 1 4+5 , Accessmy costal band sometimes faintly present in cell r 1 Abdomen' Tergites
brown, exceptTg5 WIth narrow whIte medialstnpe,
broadly expanded on posterior margin; in cleared
specimen, Tg3-4 with faint yellow medial stripe.
Remarks. In 1986 at the MNM, I briefly compared
the examined specimens with the holotype of
obliquus Hendel 1914b, which is here designated as
lectotype of obhquus Hendel 1914a, described from
an unstated number of speeimens from Born ia.
Specimens examined. BOLIVIA. Suapi, 1m
(USNM) PERIJ' Vilcanota, 1m (MNM)

Etymology. Named for Jorge Lopez.

Holotype. f (at USNM, for eventual deposit in
Guatemala), GUATEMALA: Sacatepequez: Finca
Capetillo, 26.X.1990, E. Muniz, McPhail trap.
Paratypes. GUATEMALA: Sacatepequez: Finca
.
.
,
,
(USNM). Escuintla: Palin, 1992, J. Lopez, 2f(USNM,

Cryptodacus ornatus, n. sp.
(Fig. 10, 28-0, 5A,E,J,L)
Diagnosis. Cell dm without basal hyaline area;
fIOns with distinctbIOwn shipe extended to allteli.
or orbital seta from ocellar mark fr n f

U\'U).

Cryptodacus obliquus Hendel
(Fig. 1B, 20, 3A-B, 4A)
Cryptodacus obliquus Hendel 1914a:84 (Lectotype ill
~iNM), BOLIVIA. Bongo), Lima 1947.153, Aczel
1950: 192 (cat.); Foote 1967:21 (cat.); Foote 1980:24.
Cryptodacus obliquus Hendel, 1914b: 12 (Holotype ill
(MNM), BOLIVIA: Songo); Preocc. Hendel 1914a.

Diagnosis. See couplet 1 of key. Also, ocellar seta
III0deiately strong, longer than posterior orbital
seta; ventral margin offace slightly concave, facial
ratio 0 80; figm 1 entirely yellOw, tapered and not
strongly sagittally flattened apically; flgm 1 ratio
3.0; notopleuron and katepistemum without white
marks; entire dorsal margin ofanepisternum white;
and Tg1+2 entirely brown.

(Fig. 51\), •....ith strong dorsal hump. Only quirozi
also has the lateral scutal white stripe reduced to a
small postmiOl spot.
AdditIonal descrIptIon. Head (FIg. 2B): 2 frontal
setae. orb ratio 3. Face on each side with elongate
spot (Colombian females) or large dorsal and tiny
venhal spot (Blazilian female). Facial !atio 0.50.
flgm 1 ratio 5. Gena with brown spot touching eye
Thorax (Fig. 2C): White band on transverse suture
extended to posterior notoplenral seta but separate
from anepisternaI whIte area. Lateral white stripe
spotlike, extended only slightly anteriOI to intraalar seta. dc closer to ~sut spal than to ~al. Wing

band faint in cell rl' narrow and dark in cells r 2+3
and 1 4+5 , Cell dIll brown except anteroapical comer.
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Figure 2. Heads (anterodorsal) and thoraxes (dorsal), Cryptodacus: A, silvai, paratype male; B·C, ornatus, Manaus,
Brazil; D, Qbliquus, Vilcanota, Peru; E, tau, Cuernayaca, Mexico. Light stipling indicates areas of dense
mlcrotrichia in D, dark orange areas in E.

Abdomen: Tgl 5 each with narrow white apical
band. Tg6 with white medial stripe, narrowly ex·
panded on postel iOI mal gin. Female tel minalia.
Syntergosternite 7 brown. Aculeus 0.57 mm long;
tip (Fig. 5E) slender basally, serrate part 1. 60 times
as long as wide, 0.08 mm long, 0.05 mm wide,
broader than aculeus width at apices of 8th sterni·
tes. Egg (Fig. 5L) . Length 0.53·0.67 mm, widest
diameter 0.10·0.14 mm. Micropyle end with short
lobe 0 113·11116 mm long

Remarks. The aeuleus tip is missing on the BI azil·
ian paratype. The measurements are based on the
Colombian pal atype. Egg measurements are based
on 7 eggs dissected from the 2 paratypes.

Etymology. The name refers to the striking eol
oration of this species.
Holotype. f (ZMHU), COLOMBIA: "Cordill. v.
Columbien, terra caliente", Thieme Paratypes
Same data as holotype, 1£ (USNM). BRAZIL:
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Figure 3. Male termmaha, Cryptodacus: A-B, obhquus, SuapI, BohvIa; C·D, parken, holotype; E·F, tau, Morelos,
Mexico; A,C,E, posterodorsal (proctiger omitted); B,D,E, lateral

Amazonas: [Manaus], Campus Univ., 20.1.1973,
J.A. Raphael, If (lNPA).

Crypfodacus parken, n. sp.
(Fig. 10, 3C-O, 46)
Diagnosis. The brown postgena and larger scutal

:~Y~t~:~P~r~p~~~:sh~~:;~;~~~a~;:[:;~t:~~

of 3 tYPQS of omatu8 has 2 large dorsal and 2 small

ventral spots), mostly brown postpronotallobe (en
tirely brown in quirozi; with small white spot in
parkeri), large sublateral areas of scutum
nonmicrotrichose, or a similar abdominal pattern
(brown except apical band on Tg1+2 and medIal
white stripe interrupted on Tg3).
Additional description. Head. FIOns with iI·
regular pale brown marks at bases of frontal and
anterior orbital setae 3 frontal setae orb ratio J 5
Facial ratio 0.61. flgm 1 ratio 4.7. Gena yellow.
1horax: Postpronotal lobe WIth only posterior 1/4
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stripe, not expanded posteriorly. Male terminalia:
Distiphallus (Fig. 4B) moderately long and slender;
in ventral view a ex of sinuous internal tube

Holotype. m (USU), COSTA RICA: Guanacaste: 3

entirely yellow occiput and postgena distinguish

quirozi from other Cryptodacus except lopezi and
tau, which differ in facial pattern (1-2 spot.s, vs 4in
quirozi) and abdominal pattern (quirozi lacks
su blateral yellOw areas). The small, spotlike lateral
scutal white stripe distinguishes quirozifrom other
Cryptodacus except ornatus, although the stripe is
absent in obliquus. In the holotype ofquirozi, vein
CUI lacks the brown border present in most other
Cr:J'p todac us, bllt thIS character may vary as in tau.

Additional description. Head: 3 frontal setae.
orb ratio 2.0. FacialratioO. 71. flgm 1ratio 4.6. Gena
yellow. Thol ax. Postpronotallobe entirely brown.
Whit.e band on transverse suture connected to
anepisternal white area. Lateral stripe reduced to
small spot posterior to intra alar seta. de slightly
closer to psut spal than to pal. Wing (Fig. IE): rom
ratioO. 71. Celle entirely blOwn. Subapical band not
connected to discal band, ended posteriorly on
anterior end of dm-cu, pale brown anterior to vein
R4+5 • ApiCal band dark in cell r 4+5 • Aboomen: Tgl+2
with apical white band. Tg3 with medial white spot
on posterior margin. Tg4-6with medial white stripe,
very narrow on Tg4. Female terminalia'
Syntergosternite 7 brown. Aculeus 0.65 mm long;
tip (Fig 5E) slender, serrate part 1 1 times as long

Figure 4. Distiphalli, Crypwdcu:us: A, obliquus, Suapi,
Bolivia; B, parkeri, holotype: C-D, tau, Morelos,
Mexico; A-C, lateral; D, ventral.

as wide, 0.055 mm long, 0.050 mm wide, slightly
narrower than aculeus width at apices of 8th sternit.es

Etymology. Named fur Luis Quiroz.
I1olotype. f(IEXV), MEXICO. VelaCI UZ. Apazapan,
McPhail trap, 13.XI 1991, G Quintero & L Quiroz

Cryptodacus Silva; Lima
(Fig 2A,58)
Gryptedaeus silooi Lima 1947:153 (Holotype f (UFRRJ,
no. 9836), BRAZIL: Rio Grande do SuI: Rio Grande,
1945, A. D?raujo e Silva); Aczel 1951b: 133 (eat.);
Foote 1967:21 (cat.).

Diagnosis. Differs from other Cryptodacus except
tigietOiby the facial pattern (2 dorsal and 1 ventral
brown spots, somet.imes fused into large II-shaped
mark) and abdommal pattern (brown except for
complete white T shaped mark). Differs from tigreroi
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F'lgure 5. Female termmaha, Cryptodacus: A,E,J,L, ornatus, paratype, Colombia; B, silvai (copied from Lima 1947,
FIgure 4)' (: I tr.grero i bolotype' D looezi paratype' F qUiroZI holotype' G tau Palin Guatemala' H K tau

as follows. subapical band not connected posteriorly to discal band; flgm 1 ratio 5 0; and aculeus tip
narrower basally.
Additional description. Head (Fig. 2A): Frons
with inegulaI pale blOwn maIks sometimes fOlllling bands or irregular stripes between frontal and/
or orbital setae. 2-3 frontal setae, posterior seta
small if present orb ratio 2.0. Facial ratio 0.67.
Gena yellow. Thorax: White band on transverse
suture connected to anepisteInal white mea, con·
nected to or narrowly separated from lateral white
stripe. dc slightly closer to pal than to psut spa!.
Wing (Lima 1947, Fig. 3): rom ratio 0.67. Cell c
entIrely brown. SubapIcal band not connected to
discal band, ended just posterior to vein M on dIn

cu, sometimes pale brown anterior to vern R2+3 or
R4+5 Apical band faint and narrow in cells r l and
r 2+3 ; dark rn cell r 4+5 . Abdomen (Lima 1947, Fig. 1-2):
Male terminalia not examined. Female
termjnaJia (data from I lima] 947)' Syntergosternite
'/ brown. Aculeus tIp (FIg. 5£) slender basally,
serrate part approximately as long as wide, broader
than aculeus width at apices of 8th sternites.
lllaIk.

Host. The type series was reared from fruits of
"herva de passarrnho (Loranthus sp.)" (LIma 1947).
Specimens examined. 3m paratypes (UFRRJ)
[with only following labels. "PaIatipo", "CIyptodacus
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. . n. sp. lostanllae
949' e
b'
d t"
silva!
. ,"11
ef . S an. veg.
7642", and "Larvas en frutos de berva de passarinho"] [exammed at laboratory oeRA ZUCChi (USP,
Piracicaba)].
H

Cryptodacus tau (Foote), n. comb.
(Fig. 1F, 2E, 3E-F, 4C-D, 5G-H,K)
Lezca tau Foote 1978.27 (Holotype f (USNM). MEXICO.
Morelos: Cuernavaca, 3.111.57, O. Hernandez); Foote
1980.34.

DiaKnosis. Discal band extended across most or all

mostly brown but white basally, and sublateral
white areas extended aeloss Tg4 (plesent only on
Tg5-6 and apex of Tg4 in lopezi, absent in other
species), leaving 2 narrowly separated medial brown
stripes on Tg4-S (4-6 in female).
Additional description. Head: 3 frontal setae.
orb ratio 2.0. Gena with brown spot touching eye.
Face with 1 medial brown spot 1m each side, medial
height 0.67 ventral width. flgm 1 often yellow
basany; flgm I ratIO 4.5-5.0. 1'fWrax (FIg. 2E):
Mostly dark orange or brown. White band on trans
verse suture connected to anepisternal white area
and latentl white shipe. de slightly postelim to
psut spal to almost midway between it and pal.
"

.

~as~lly, pale brow~ or hyaline apically. Subapical

an not connecte to discal band, ended posteriorly apical to dm eu at vein M 01 usually in middle
ofcell 1'4+5; faint anterior to vein R4+5 or entirely pale
brown Apical band faint and narrow or absent in
cells 1'1 and 1'2+3; dark and broad in cell 1'4+5' Male
terminalia: Distij)hallus (Fig. 4C D) elongate and
slender; in ventral view, apex of internal tube
bilobed. Female terminalia: Syntergosternite 7 orange. Aeuleus O. 71-0. 79 mm long; tip (Fig. 5G-H)
slender basally, serrate part 1.14-1.33 times as long
as wide, II 075-0 080 mm long, 0060-0065 rom
wide, broader than aculeus width at apices of 8th
sternites.
Remarks. In most Guatemalan specimens, the
dark scuta) areas are entJrely brown rather than
largely dark orange as in the Mexican specimens
(Fig. 2E), but I found no consistent difIerences in
the white part of the pattern nor any other cbaractel's.

Specimens examined. IIolotype (see synmtyIlly)
and] m]? (IISNM) with same data GUATEMALA
Escumtla: Palin, GranJa EI Coronel, 1992, J. Lopez,
2f(USNM); Palin area, 1992, J. Lopez, 2m2f(USNM,
UVG). Sacatepequez: Jocotenango, Finca Portal,
1989, J. Lopez, If (USNM). MEXICO: MORELOS:
Cuernavaca, VI-VIII. 1942, D. Starr, ImlfillSNM);
"pwbably Morelos", 1957, 1m1f(USNM). SINALOA.

~i~;.r~o~~:~:' ]~U~Tt~~~~;o~~:a;~~~~
7.III.1989, R. Hernandez P., If (USNM).

Crypt()ctaCllS Ugtetoi, ! I Sp
(Fig. 1G, 5C, I)

«

Diagnosis. flgm I ratio 68 5 5 in other specieS)
Differs from all Cryptodacus except lopezi by the
stout aculeus tip (Fig. 5C,I), from all species except
obliquus and lopezi in having a complete subapical
band that covers all of dID-cu, and from all species
except silvai in facial pattern (l broad ventral and
2 dorsal brown spots) and abdominal pattern (brown
except fOr white 'I'-shaped mark furmed by apical
band on Tgl+2 and complete medial stripe on Tg36).

Additional description. Head: 2 frontal setae.
orb ratio 2 5 F'ace with lateral margin narrowly
brown. Facial ratio 0.54. Gena with ventral brown
spot not extended to eye. Thorax: Mostly brown
exce t osteriormar inofscutumoran e extentof
y
i
e
mIL) Postpronotal lobe with only posteriOr 273 white
White band on transverse suture connected to
anepisternal ,,,,,hite area, narrovily separated from
lateral white str~e. dc sli;htl; closer to ~al than to

SubapiCal bandconnected to discalband, pale bro'/Ill
anterior to vein R:.+3 . Apical band narrow in cells I' I
and r 2+3 ; in cell 14+5 slightly broader and dalkeI.
Aculeus O. 70 mm long; tipig. 5C,I) relatively
stout, especially basally, serrate part 0 83 times as
long as wide, 0.05 mm long, 0.06 mm wide, narrO'.ver than aculeus width at apices of8th sternites.
EtymoloKY. Named for Juan Oswaldo l'igrero
(CEEA)
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lIolotype. f (at USNM, £Or eventual deposit in
Ecuador) ,ECUADOR: Pichincha: Valle de Tumbaco,
2348 m, 11.1.1992, "No. TH-02".

tire or with small subapical notches (Fig. 8Il). 2
spermathecae , small, ovoid or spherical, with short
base (Fig. 81).

Genus Haywardina Aczel

Remarks. See Relationships section for justification for the synonymy of Cryptoplagia with Hay

Haywardina Aczel 1951c:258 (Type species: Tomoplagia
eueuli Hendel, orig. desig.); Foote 1967:25 (eat.),
1980:31 (review).

Key to the species of Haywardina

wardina.

Cryptoplagia Aczel 1951c:265 (Type species: C.
cuculilermis Aezel, orig. desig.); Foote 1967:21 (eat.),
1980:24 (review). n. syn.

Description. Head: Yellow except brown between
occlli. 3flOntalsctac. i-2rcclinatcOIbitalsctac, OIb
r i <
r
r n F
i h ' in
carma.
enna s or 0 me urn eng ,never
extended to ventral margin of face; flgm 1 tapered,
with small dorsoapical point; flgm 1 ratio 1. 7-3.2.
'l'h6rax (Fig. 7): Usually mostly yellow with brown
marks on scutum and often on scutellum anepisternum, katepisternum, kataterg'te, or
mediot.ergit.e, J>~ moS;ly b~~~ with or~nge
anepisternum (6 scura .SCll a rown spots on
mesal side of lateral white stripe not connected
posteriorly (not forming U-shaped mark). Also with
following white areas. mcdialscutalstripc 01 spot,
narrow lat.eral post.sut.ural scut.al st.ripe, usually
not extended along transverse suture (except m
cuculiformis); postpronotallobQ (QXCQpt in obscura);
apex of scutellum; and dorsal anepisternal stripe.
Notopleuron and katepisternum without white
markings. Thorax usually entirely microtrichose
(bare in cuculiformis). dc slightly to distinctly posterior to psut spal but closer to it than to pal Wing
(FIg. 6A-B): rom near mIddle of cell am, ratIO < 0. 60,
except in cuculi. Subbasal, discai, and apical
crossbands ;resent. Discal band with anterior end
basally curv d, usually connected to subbasal band

i

excep m cucu to u apica an presen excep 111
cuculi), connected to or separate from fiscal band
at posterior wing margin. Apical band connected to
subapical band at anterior wing margin or isolatcd.
low with brown spots, usually at least Tg5 with
basal submedial pair. Male terminalia: Outer
sUIstylus (Fig. SA-E) elongate, with distinct mesal
lobe near prensisetae. Inner surstylus elongate.
Female terminalia: Aculeus tIp slender, acute, en-

1.

Postpronotal lobe and scutum, except for white
posts'lt'lral stripes, brown (Fig 7B) PIe'Iron
brown except for yellow anepistern'lm Scutel1um brown except apICal 275 white. (Argentma)
obscllra Norrbom, n sp
white. Scutum, except for

2.

Scutellum entirely yellow. Discal band extended
across rom and dm-cu. Subapical band absent.
PosteriOI OIbital seta absent. (AIgentir1l't) .......
..................................................... cuculi (Hendel)
Scutellum with laIge basal blown spots on sides
(Fig. 7A). Discal band extended only across rom
(Fig. 6A-B). Subapical band pIesent, extended
over dm-cu. Posterior orbital seta present .... 3

3.

Anepisternum, katepisternum, katatergite and
mediotergite each with large brown spot. Aooes
sory costal band absent Subapical band with
anterIOr end strongly basally curved and sepa~
rate from apical band i\c'lle'ls tip without
subapICal notches. (Peru)
.
CllClllifor m is (Aczel)
Aneplsternum, kateplsternum, and katafurglte
yellow except for white areas Accessory costal
band present (Fig. 6A). SubapICal band straight
anteriorly and narrowly connect.ed to apICal
band. Aculeus tip with small subapical notches
eru cua or
.
i .
............................... bimaculata Norrbom, n. sp.

Haywardina bimaculata, n. Sp.
(Fig. 6A, lA, 8A B,F,H I)
Cryptoplagw sp. Foote 1980:24.

DIagnosis. Differs from obscura by the mostly
yellmv thorax, and from cuculi by the large brown
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o

F

G
Figure 6. Wings, Hoywardino and Rhagoletotrypeta: A, H. birnoculato, paratype, Cochabambs, Peru; S, H. obscura,
holotype; C, R. orgentil1ensis, Argentina; D, R. intermedia. holotype; E, R. morgan.tei, holotype; F, R. parallela,
holotypo.

spots on the scutellum, and by rom and the discal
band not apically displaced (see diagnosis of cueuIt). Differs from both cueuli and cuculiformis in
lacking brown spots on the anepisternum, katepis·
ternum, katatergite and mediotergite, having an
accessory costal band, and by the small subapical
notches on the aculeus tip.

Additional description. Head: 2 orbital setae.
Ogm 1 ratio 2.3-2.4. Tlwrax (Fig. 7A): Scutal white
stripes narrow; lateral stripe complete but not
extended mesally along transverse suture. Scutum
with broad brown spoton mesal side oflateral white
stripe. Scutellum with large brown spot covering
basal 3/4 of side and extended onto disc; yellow
basomedially, gradually becoming white on apical
1/4-1/3. Wing (Fig. 6A): r·m ratio 0.54·0.56. Discal

Vol. 8, No.1· 2, March· June, 1994
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Figure 7. Thoraxes (dorsal), l/aywardina' A, bimOCll.lata, paratype, Cochahamha, perl!; B, ob.cltra, holotype Light
stlphng mdlCates yellow areas m A, areas of dense mlCrotrlChla m B.

and subapical bands connected in ce)) cu I Apical
band narrowly connected to subapical band in cell
r l . Abd()men: Tg4 5 and sometimes Tg3 ..vith pair of
submedial brown spots; Tg4·5 (and Tg6 in female)
also with lateral blOwn spot. IvJale tellitinalia.
Distiphallus (Fig SF) relatively slender; apical
membranous part broad III ventral VIew. Female
terminalia' Syntergostermte 7 orange. AcuIeus 1.01·
1.10 mm long; tip (Fig. 8H) 0.19·0.21 mm long, with
small subapical notches.

Etymology. The name refers to the two large spots
on the scute))um
Holotype. m (USNM), PERU: Gajamarea:
Cochabamba 1650 m, 18.II.1968 P.G. Casanova.
Paratypes. Same data as holot;!pe, 2f (USNM).
ECUADOR' T.oja- Parroquia Nambacola, 1238 m,
II- VII.l991, "No. 'rR-OI", 2f (CEEA, OSNM).

Haywardma cucuIJ (Hendel)
(Fig 8C,G)
Thmoplagia eueuli Hendel 1914b:35 (Syntypes Imlf
(MNM, NMW), ARGENTINA: Tucum{m, XI); Aczel
1950:242 (cat.).

Haywardina cuculi' Aczel 195Jc-259 (redescr); Foote

1967:25 (cat.); Hardy 1968: 118 (types); Foote
1980:31.

Diagnosis Posterior oclntal seta and subapical
band absent; rom ratio> 0.80; and both r·m and dmeu eovered by diseal band. Species of Cryptodacus,
especially tau, resemble cuculi in the apical dis·
placement of rom and the discal band, but have a
posterior orbital seta, at least a sma)) subapical
band, a brown border along vein CUI (sometimes
absent in tau), a serrate aculeus tip, and no dor
soapical point on flgm 1.
In thoraeie markings, cacali resembles
cuculilol mis in having a brown spoton the an epister.
num, katepisternum, and katatergite, but it has no
brown marks on the scutellum and only one pair on
the scutum (mesal to the lateral white stripe). The
medial brown spot on the mediotergite is some·
times absent. The distiphallus (Fig. 8G) is relatively stout, with a stout internal tube with a sharp
911" bend The membranous apical part tapers to a
slender lobe in both ventral and lateral views.
The third instal' larva possesses small, sclero
tized, preoral teeth near the stomal organ as do
other species of Catpomyina.

Insecta Mundi
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D-E, obscura. holotype; H,I, bimacula a, paratype, Cochabamba, Peru; A,C·D, male genitalia (posterodorsal,
proct.iger omitted); R,E, same (lateral); foO, disfipballus (Ventral); H, aC'Ile'ls hp, (Ventral); I, spermatheca

Host. Solanum tnchoneuron LIllo IS the only confirmed host. Numerous adults, some in copulation,
were collected on S. argentinum Bitter & Lillo,
which also may be a host (Aczel 1951c). The leal iug
records from orange and guava (Hayward 1942)
seem doubtful. "Plqmllin", on the labels of several
examined specimens, is a name in Argentina for
species of Condalia (Rhamnaceae) (Bodenbender
1940), which I doubt ale hosts.

Specimens examined. ARGENTINA: Las Heras,
"s/ Cruto piquillin", 12.XI.1942, 3m2f (MACN,
USNM). Salta: 1200 m, 11.1905, J. Steinbach, 1m
(ZMHU), Cafayate, 1165 m, II.1951, K. Haywood,
1mH(USNM) H(DEI); Cafayate, 4 II ]960, AjmatBennasar, 1m IfUML); Yacochuya(Cafayate), 1950
ro, 1 15.II.1969, Willink, Teran & Stange, 1m (IML).
Tucuman: Burruyacu, V. Padre Monti, 17.17.II.1948, R. Golbach, 1m (DEI), Burruyacu, Taruca
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Pampa, Finea San Augustine, reared ex. fruit of
Solanum trichoneuron Lillo (voucher in USNM
herbarium) collected 18.V.1991, AL. NorrboIlI,
lOm9f 4 larvae (IISNM, TML); Taft del ValJe,
12.XII. 194'1, R. GoIbach, If (USNM); Tucumlin,
2l.I.1928, H.E. Box, lf (MAGN).

Haywardina cuculifolmis (Aczel),

II.

comb.

Cryptoplagia cuculiformis Aczel 1951c:265 (Holotype m
(USNM), PERU: Piura, 5.V.1937, J.E. \,X,'ille); Foote
1967:21 (cat.), 1980:24.

stripes narrow; lateral stripe complete but not
extended mesally along transverse suture. Scutellum with apical 2/5 white. de slightly posterior to
PSllt spal Wing (Fig BH)' r·m ratio 0 52 Discal and
subapIcal bands not connected In cell CUI' ApIcal
band very narroV'lly connected to subapical band in
cell rl" Abdomen: Tg1+2 with transverse sublateral
blOwn spot. Tg3 with small submedial, Tg4 with
small lateral, Tg5 with small submedial and large
lateral brown spots. Mdle termtnalw: DIstIphallus
relatively slender; apical membranous part broad
in ventral view.
~

Diagnosis. Subapical band anterobasally curved;
scutum without microtriehia; scutallateral white
stripe moderately broad and extended along transverse suture, and apical part of outer surstylus
relatively short In thoracic markings resembles
btmaculata and cucult, but differs from the former
as indicated in the key and the diagnosis of
bimaculata, from the latter in h avin: a pair oflar;e
blOwn spots on the scutellum, an flOm both ~n

~:;:~; t~r~::m~ ~~~w~::K~~a~ds~~~~~:lo~:g:

Host. The types were reared from fruits of an
undetermined plant, which Aczel (195 1c) suggested
was a Solanum.
Specimens examined. Holotype (see synonymy).
PERU. Piura, 30. IlL 1937, J.E. 'vVille, 1£ paratype
(IISNM)

Haywardina obscura, n. Sp.
(Fig. 6B, lB, aD-E)
Diagnosis. Thorax brown except white areas and
most of propleuron and an episternum yellow;

ranthogastra resemble obscura in wing pattern
and body color, but differ as follows: most of
anepisternum brown; lateral scutal stripe extended
mesally along transverse suture; inner surstylus
short; and flgm 1 rounded apically.
Additional description. Head: 2 orbital setae.
tlgm 1 ratio 1.7. Thorax (Fig. 7:8): Scutal white

Etymology. The name refers to the mostly dark
thmax.
Holotype. m (MCZ), ARGENTINA: Cordoba, W.M.
Davis.

Genus Rhagoletotrypeta Aczel
Rhagoletotrypeta Aczel 1951 a'B I B (Type speCIes R
xanthogastra Aczel, orig. desig.); Aczel 1954: 138
revision' 00 e
1967:41 (cat.); Foote 1980:46 (review); Steyskal
1981. '10'1 (key), Foote et al. 1993.365 (U.S.A. spp.).
SelpentinogHzpha Aczel 1951a.308 ('Pype species S.

argentinensis Aczel, orig. desig.); Foote 1966:803
(S3'n.), Foote 1967.41 (eat.).
Ghaetorhagoletis Blanchard. Aczel 1954.138 (nomen
nudum); Foote 1967.41 (eat.).

Description. Head. Yellow except brown between
ocelli, and often large posterior areas ofocciput and
post.gena brown 3 (very rarely 2 or 4) frontal setae
2 reclinate orbital setae, orb ratio < 1. Ocellar seta
strong. Face with distinct carina. Antenna short to
medium length, never extended to ventral margin
of face; flgm 1 tapered, rounded apically or rarely
with weak dorsoapical point; flgm ] ratio 1 7-3 5
Tlwrax: Mostly brown (sometinIes partly dark orange), with fOllOwing white areas: medial scutal
stripe or spot; postpronotallobe (except sometimes
in xanthogastra); apex of scutellum; and dorsal
anepisternal stripe, sometimes extended along posterior margin. Scutum sometimes (xanthogastra
group) with white spot on transverse suture or
postsuturallateral stripe or spot. Notopleuron and
katepisternum '.vithout white markings (except in
parallela). dc usually even with or sligh tly anterior
or posterior to psut spal (more posterior in some
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Figure 9. Male terminalia, Rbagoletntrypeta' A-B,E, morgantei, holotype; CoD, pastranai, Coc;ador, Brazil; A,C,
posterodorsal (proctIger omItted); B,D, lateral; E, dIstIphaIIus.

annulata, but closer to psut spal than to pa). Wing
(Fig. BG F): I'm neal' middle of cell dm, ratio < 0.60.
Subbasal, discal, subapical, and anterior apical
clOssbands present. Discal band with anterior end
basally curved, usually connected to subbasal band
m cens c, r I , and/or r 2+3 . SubapICal band\'1.!~ually
connected to discal band at posterior ·t'\'ing margin,
and connected to apical band at anterior margin.
Apical band complete. Posterior apical band absent. Accessory costal band usually present (except
in argentinensis andparallela). AbdOmen: 'I'ergites
mostly brown or mostly yellow with brown spots,
usually with apical white bands. Male terminalia:
Outer surstylus (Fig. SA-B,e·D) elongate, with
mesal lobe near prensisetae; mesal lobe short and
sharply delimited (xanthogastra group; Fig. 9C) or

broad and gradually arising from apical part of
5tlI5tylu5 (anltulatagIOup; Fig. SA). Innel sUlstylus
short, in lateral view (Fig. SB,D), distance from
margin ofepandrium to apex of mner surstylus < or
width of outer surstylus. Distiphallus (Fig. 9E)
slender, cylindrical. Female terminalia: Aculeus
tip often (annulata group; Fig. lOA·B,D-E) > 0.40
times aculeus length, deeply trilobed (Fig. lOG),
flattened in sagittal plane (Fig. lOA,F), or simple
(Fig 10B,D-E,H.I) 2 (ann ulata group) or 3
(xantIWgastra group) spermathecae (Fig. lOJ·K),
spherical with short base.
Remar ks. Rhqguletutl ypeta includes nine species,
three of which are described here. The six species
for whIch hosts are known breed m frUIt of Celt~s
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species (Ulmaceae). The relationship of the
xanthoga.<;tra group with the annulata group needs
further corroboratIOn (see RelationshIps section),
but seems likely considering their hosts. The name
Serpenttnographa IS available tor the annuLata
group if these taxa are recognized as separate
genera.

4+5

tween subapical and apical bands not extended
into cell r l . Subbasal band not extended to apex
ofvein Cu 2 +A J • Postgenaentirelyyellow: Acule~s
tip not flattened in sagittal plane, simple In
lateral view (Fig. 1OH,1)
8
5.

Only Tgl+2 and Tg5 with apical white band, Tg3
4 entirely brown. (southern Brazil)
.
................................. morga,."tei Non'bom, n. sp.
6
AIl tergites with apical white bands

6.

;JbaplCal band with anterior end strongly ba-

Key to the species of Rhagoletotrypeta
1.

Scutum with white mark on transverse suture,

cu eus Ip lengt <

. x acu eus engt

posterIOr end 0
m-cu
Ig.
. ccessory
costal hand absent Aculeus tip flattened in
sagittal plane, trilobed in lateral view (similar
to Fig. lOF). (Argentmli) ....
.................
argentinensis (Aczel)
an
an erior en amos s i
basally curved, reaching costa apical to level of
posterior end ofdm-cu. Accessory costal band at

Ig.

~g~,. j~ v:;:;:a~~;:'a:~e(~;;:~~~:~los:e:tg;~~
Brazil Para ua Uru ua
2
m en ire y rown a ng ransverse u u
and without lateral postsutural white stripe
(similar to Fig. 2D). Aculeus tip length> O.4x
aculeus length (Fig. IOA·B,D·E), in ventral
view, apex not trilobed. 2 spermathecae
4
2.

Accessory costal band absent (Fig. 6F). Discal and
subapical bands parallel. White area on transverse suture extended across notopleuron.
8eutellar basal seta within white area
.
................................... parallela Norrbom, n. sp.
Accessory eostal band at least faintly present.
Discal and subapical bands divergent anteriorly. Notopleuron entirely brown. Scutellar basal
seta within brown area
3

microtrichia. Postpronotal lobe entirely brown
or at least with brown margins
.
............................................... xanthogastra Aczel

7.

Aculeus tip flattened in sagittal plane, trilobed in
lateral view (Fig. 10F). (Mexico, Costa Rica) ..
...................................................... annulata Aczel
Aculeus tip slender but not flattened in sagittal
plane (Fig. lOB), simple in lateral view (similar
to Fig. 101). (Mexieo)
..
.
intermedia Norrbom, n. sp.

8.

ApICal band moderately broad at base, hyaline
area between it and subapical band extended at
least halfway across cell r 2 +S ' Scutum with
or small and widely separated from lateral
mJCrotrJCbial stripe Aculeus tip straight in
lateral view (Fig. 101). (New Mexico, Texas) ...
uuilOrmls Slj\yskal
Apical band very broad at base, hyaline area
between it and subapical band not extended
more than halfway across cell r 2+S Scutum with
submedial stripes of dense microtrichia broad

suba ical dorsal bend in lateral view
band at rom < 1.2x length ofr-m; width of apical
band in cell r 4+ 5 usually < O. 7x length of rom.
Hyaline area between subapical and apical
bands often extended slightly into cell r ,.
Subbasal band usually extended to apex of vein
GU 2 I A,. Postgena usual!) bro·.. n p~steriorl).
Aculeus tip simple or flattened in sagIttal plane
and trilobed in lateral view
5
Wing bands broad; width of discal band at r-m >
1.5x length of rom; width of apical band in cell

i. 10H .

........................................................ rohweri Foote

Rhagoletotrypeta annulata Aczel
(FIg. 10A,F,J)
Rhagoletotrypeta annulata Aczel 1954: 142 (Holotype m
(USNM), MEXICO. San Luis Potosi. Tamazunchale,
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Figure 19. Female tenninalia, Rhaguletotlypeta. A,F,J, annulata, Tamazanchale, Mexico, B, intellnediu, holotype,
C,G,K, parallela, paratype; D,H, rohwen;" Trenton, New Jersey, U.S.A.; E,I, uniformis, San Antonio, Texas,
D.S.A., A-E, aeuleus ~entral), F,Il-I, aeuletts tip Oateral), G, acaleas tip (ventral), J-K, spennatheca.
reared ex. fruit Celtis sp., 31.X.-19.XI.1939, J.G.
Shaw); Foote 19BB'804 (in key), 80B (in part, misid
of unifo rm is); Foote 1967:41 (cat.); Steyska11981:709

Diagnosis. Except for arge",ti",ensis, ·.... hieh diffnrs
by its very strongly curved subapical band, annulata
differs from all other Rhagoletotrypeta for which
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Remar ks. The male £Iom Costa Rica has a shor tel
medial scutal stripe and more extensive brown
markings on the back ofthe head, but is tentatively
considered conspecific with the Mexican specimens
Its wmg pattern differs from the holotype's m
having the subapical band straight anteriorly rather
than basally curved, and the hyaline area between
the discal and apical bands is extended to vein CUI'
but both of these characters vary within the large
Tamazunchale series as does the location of the
dorsocentral seta (slightly posterior to psut spal to
aliriost mIdway between It and pal).
Host. Celtis pallida Torr., in northern Mexico
called granjeno huasteco.
Specimens exammed. Holotype (see synonymy)
and 1m paratype (USNM) with same data. COSTA
RICA: Puntarenas: Res. BioI. Carara, Estac.
Quebrada Bonita, 50 m, X.19S9, R. Zuniga, 1m
aNBio). MEXICO: San Luis Potosi: Tamazunchale,
Campo El Sol, reared ex. fruit ofgranjeno huasteco,
emerged X-XI 1939, 5m20f (IISNM, IEXV)
'I'amaulipas: La Llbertad, 25.IX.1987, J. Leyva, 1£
(USNM); Canon de Rosario, Santa Engracia, reared
from fruit ofgranjeno huasteco, emerged 26.IX. 1939,
H(USNM).

Rl7ago/efofrypefa argentinensis (Ac;zeI)

(Fig.6C)
Serpentinographa argentinensis Aczel 1951a-308 (Holotype f (IML), ARGENTINA).
Rhagoletotrypeta argentinensis: Foote 1966:803 (in key);
Foote 1961:41 (cat.); Steyskal 1981:108 (in key).

Diagnosis. Anterior part ofsubapical band strongly
basally curved (Fig. 6C). The aculeus tip (Aczel
1951a, Fig. IE-G) resembles annulata (Fig. 10A,F).
Specimens examined. ARGENTINA: without
other data, 1m aML)

Rhagoletotrypeta mtermedta, n. sp.
(Fig 6D, 10B)
Diagnosis. In wing pattern, closely lesembles
annulata, but differs in aculeus tip shape (not lobed
nor flattened in sagittal plane). In aculeus tip shape
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esembles uniformis, but diffels in wing band width
(see couplet 4 of key).

I

Additional description Head' flgm 1 ratio 3 43. 7. 1 horax: Entrrely mlcrotnchose. Scutal submedial and lateral stripes of denser microtrichia sepa
rated by about width ofsubmedial stripe. dc slightly
posteliol to psut spa!. Wing (Fig. 6D). I-m ratio
0.47. Discal band about as broad as length ofr-m
Apical band in cell 1'4+5 112-2/3 as broad as length of
rom Subbasal band extended almost to apex ofvein
A I +Cu 2 • Accessory costal band faint. Female
terminalia: ,A.culeus (Fig. lOB) 1.04 mm long; tip
0.54 mm long, acute and slender but not flattened
iII sagittal plane, without lobes, in lateral view
almost straight (similar to Fig 1ill) Male term in alia'
Slffiilar to morgantet.
Etymology. The name refers to this species' resemblance to both annulata and unifOl mis.
Holotype.f(USNM), MEXICO: Morelos: Canon de
lobos, 16 XI 1960, C. BenschotQr. Paratype. Same
locality, 28. VII. 1978, J. Butze, m aEXV).

Rhagoletotrypeta morgantet, n. sp.
(Fig 6E,9A-B,E)
Diagnosis. Very similar to annulata and
intermedia, but differs in having Tg3-4 ent.irely
brown.
Additional description. Head: flgm 1 moderate
brown (perhaps discolored), with minute dOlsoapical ~oint· fl:.m 1 ratio 3.30. Thorax: Entirely
micI trichos; Scutal submedial and lateral stripes
subme uil stnpe. c a Igne WIt psut spa!. tng
(Fig. 6E): r m ratio 0.50. Bands narrower than
length of rom. Subbasal band extended to apex of
andg .ae termtnal,a:ls IP a US~lg.
lateral view rQlatively slendQr, cylindrical.

m

Et)'molog)'. Named £01 Joao MOIgante, whose
research and training of students has greatly advanced the study of Neotropical fruit flies.
Holotype. m (OSP), BRAZIL: Sao Paulo: Rib. Preto,
Guatapara, 1.1945, Barretto.

Insecta Mundi
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Rflagoletotrypeta paralleia, n. sp.
(Fig. SF, 10G,G,K)

lat white area. The basal seta is within the blOwn
area

Diagnosis. Posterior 173 ofnotopleuron white, and
katepisternum with dorsal white spot; discal and
subapical bands. parallel. !hes~ t..'i'O '/ling bands are

Remarks, The thora~ic and abdomtal color patterns vary consideraby in the series rom C~ador,
Brazil. Specimens on which the dark areas are
most! oran e are teneral or are aler colored and

der (width no greater than l~ngth of r·m) and
stlOngly curved 01 oblique (Fig. 6C). whereas they
are broader than the length of rom and almost
perpen dicular to the anterior wing margin mparallela (Fig. 6F).
Additional deset iption, Head. flgm 1 ratio 1. 752.00. Thorax: White band on transverse suture
extended across notopleuron to anepistern al white
area and connected to postpronotal white area
along margin ofseutum. de aligned with psut spal.
Wing (Fig. 6F): rom ratio 0.50-0.53. Bands yellow
brown. Subbasal band extended to basall/3 ofvein
A\+Cu 2 • Discal and subapical bands separate or
narrowly fused at posterior margin. Abdomen: Tergites yellow or orange with 1-2 pam;; Of brown spots
on Tg4-6. Female terminalia: Aculeus (Fig. lOC)
1.02 mm long; tip (Fig. lOG) 0.28 mm long.
Host. The types were reared from fruit of "tala" , a
common name in Argentina for several species of
Celtis.
EtamoIO~~

an

The name refers to the parallel discal

suba~al bands.

Holotype. f (MACN), ARGENTINA: Salta: Cuel.
Moldes, de £iutos de tala (uRtis sp.), 1.1953, M.A.
Rosillo. Paratypes. Same data as holotype, 2f
(MACN, USNM).

Rhago,'etotrypeta pastranai Ac:z.el

is mostly brown in the Cuel. Moldes, Argentina
female. so this is not geographic variation. The

Hosts. The types were reared from flUit of Celtis
tala Gill. collected Apr., 1938, emerged Nov., 1938
(Aczel 1954). Specimens were reared from fruit of
C iglt~naea (Jacq ) Sarg in Brazil by I Nora (pers
comm..
Specimens examined. Holotype (see synonymy)
and hul£ pat atypes (MACN) 1£ paratype aMW
with same data. ARGENTINA: Buenos Aires: La
Plata, 1. V .1935, R. Costa, 1m (MACN). Salta: Cuel.
Moldes, ex. {ruto tala, 1.1953, M..t".. Rosillo, If
(MACN). BRAZIL: Santa Catarina: Co.;ador,
17.1.1990, I. NOla, 1m (UFPC>, Cocad:or, reared ex.
esporao de galo (Celtis iguanaea), 16.III.1987, 1.
Nora, 12m 13f(IISNM, IISP, IIFPC); Nova Teutonia,
22 II 1960, F Plaumann, 1m (CNC). PARAGUAY:
Paraguan: Cerro Acahay, 25°53'8 57°08'W, 13·
14,III.1986, M. Pogue & M. Solis, If (USNM).
URUGUAY: Cerro Largo: Sierra de Vaz, Rio Tacuari,
20 kill SE Melo, 23-26.II1 1963, ,I K Bouseman, If
(AMNH).

(Fig. 9C D)

Rhagoletotrypeta rohweri Foote
(Fig. 10D,H)

Rhagoletotrypeta pastranai Aczel 1954: 146 (Holotype m
(MACN), ARGENTINA: C6rdoba: Sierra Zala, San
Javier, J.A. Pastrana), Foote 1966.803 (in key);
Foote 1967:41 cat.; Ste skal 1981:708 in ke .

Rhagoletotrypeta rohweri Foote 1966:804 (Holotype f
(USNM), ITSA' New ~rsey: CamdeD, 2.VIII.1962,
S.A. Rohwer); Steyskal 1981:708 (in key); Foote et

Diagnosis. Differs from all Rhagoletotrypeta except parallela by the complete lateral scutal whIte
stripe (extended from transverse suture to intra
alar seta). Differs from all Rhagoletotrypeta except
xanthogastl a by the small size of the apical scutel-

Diagnosis. Wing bands very broad; aeuleus tip
with dorsal bend (Fig. 1OH).
Host. Many paratypes were trapped on "backberry" trees on which fruits were infested by
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tephIitid lanae. This Celtis sp., which must be
occidentalis L.. tenuifolia Nu tt.. or Urevigata Willd..
the only Celtis that occur in New Jersey, is almost
certainly the host plant of rohweri, although as
noted by F'oote et al. (1993), no adults were reared
to prove this association.

Rhagoletotrypeta uniformis Steyskal
(Fig. 10E,I)
(part) Rhagoletotrypeta annulata: Foote 1966:806.

Rhagaktotrypeta uni{9rmis Steyskal 1981:709 (Holo
type m (USNM), USA: Texas: San Antonio, emerged
".1973 QX fruit of C€ltis lmvi.gata Willd. collQctQd
autumn. 1972, D.R. Johnston); Foote et aI. 1993:367
(review)

Diagnosis. The shape of the aeuleus, which is
relatively simple, without lobes, unflattened in the
sagittal plane, and without a dOisal bend (Fig.
tOE,I), distinguishes this species from all Rhagoletotrypeta except intermedia, which differs from
unilormis in having much narrow~r wing bands.
Although often diflicuIt to observe, the pattern of
dense scutal microtriehia is useful to recognize
uniform is. The lateral stripes are broad, but the
submedial stripes are reduced or absent, whereas
in other Rhag!Jletotrypeta, the submedial stripes
are broad or mlCrotrichIa are entIrely lackmg.
Host. Celtis laevigata Willd.
Specimens examined. Holotype (see synonymy)
and 2m 11f paratypes (USNM) WIth same data.
USA: N~w M~xico: Carlsbad, 14.VIII.1989, M.R.
Perry, 1£ (USNM). Texas: San Antonio, airport,
13.VI. 1970, D. Johnston, lfpar atype (USNM); San
Antonio, l.VIII.1956, D.R. Johnston, 1m (USNM).

Rhagoletotrypeta xanthogastra Aczel
Rhagoktotrypeta xanthogastra Aczel 1951a:315 (Holotype f (IML), ARGENTINA: Tucum{m: Villa Padre
Monti, 17.1 7.II.1948, R. Golbach); Aczel 1954:150
(male; m key); Foote 1966:803 (in key); Foote 1967:42
(cat); Steyskal 1981'708 (in key)
Chaetorhagoletis bahamondesi Blanchard; Aczel
1954:150 (nomen nUdum).

Diagnosis. Scutum without microttiehia, lateIal
scutal white mark comma-shaped. not extended
posteriorly beyond psut spal seta.
Remarks. The postpronotallobe IS entIrely brown
in the 1Mb male from San Jw"ier, but is white
medially in the other two specimens examined.
. e recor e repor e rom clruelo~ro ably a Spondias sp.) s~~ms doubtful.

Specimens examined. ARGENTINA: C6Idoba.
Sierra Zala, San Javier, reared ex. fruit Celtis tala
Gill., emerged XI.1938, J.A. Pastrana, 2m "allotype" and "paratype" OML, MACN) Tucuman'
Fmca Horco Mde., I1.I. 1953, If (IML).

Relationships
Phylogenetic anal)' ses weI e conducted to test if
Cryptodacus,Haywardina, Rhagoletotrypeta, Lezca
and Ctyptoplagia are monophyletic groups. The
latter two names are no longer considered valid,
based on the results of the analyses (see below).
The analyses ....ere hindered by the fact that
relationships among the genera of Carpomyina are
poutly 1 esolv ed. Because analysis of all carpomyine
genera was not within the scope of this study, a
workmg hypotheSIS was used, that the speCIes WIth
a white medial scutal stripe (i.e. Crypto dacus,
Haywardina, Rhagoletotrypeta and Zonosemata)
are a monophyletic group.
Relationships were analyzed using the
mhennig'" and bb'" options of Henmg86 (FarrIS
1988) Table 1 lists the 50 charact~rs used, and
Table 2 shows the distributions of their states.
Intraspecific variation is shown in Table 2, but only
one state at a time was assigned in matrices used in
Hennig86. Coding for the variable species is disCllssed in Table 1 Relationships within Zouosemata
were not analyzed, but for the characters analyzed,
the full range of states oeeul'l'ing within Zonosematais represented by the three species included in
the mattix. As a convention, in the text and trees,
a character number (indicated by "#") refers to state
1unless followed by a decimal pomt and an alternative state
Because relationships among carpomyine genera are uncertain, se\'eral different taxa were used
as the outgroup in separate analyses. These ineluded. the genus Paraterellia, which is pOSSIbly
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Table 1. Chat actet s studied in cladistic analy sis, Unless othet wise indicated, state 0 is plesiomorphic and
multistate characters are linear transformation series
from ocellar tubercle.
2. Number of frontal setae - 0) 2-3; 1) 4 or more. R. slriatel/a was coded 0 in the

so

striatel/a nrouo

the occa~ional occurAnce nl " in .<Iriale/la i~ ornhahlv

"u,,,"V,a.y.

Mllhtlllllv·· .
LV....

3. orb ratio - 0) < or = 1; 1) > 1.
s s ar e as
orbital seta.
I;

25. Vein Cu, with brown border between bm~u and discal band- 0) no; t) yes. II C.
tau is coded 0 vs. 1 in the Hennig86 matrix, the trees have same topology but

ro~~~,~_

erlor or a

a'

sma er an

erlor

,1

-

'"

broad; 1) all bands narrow, including subbasal band in cells bm and bcu. P
su
a
e asnarrow an s
ISIS 0
om as.
27. Discal band -0) not crossing dm~u; 1) crossing at least posterior end 01 dm~u.

'). ~ "hon;~o' hon" _

. i\..nlh._

,*,V'.,

'U.""""uv-

6. Facial ratio - 0) at least 0.80; 1) less than 0.70.
. 110m ra 10 - UI < ".0: I> 4.U.
8. flgm 1shape - 0) tapered, tip v.ith distinct dorsoapical pointed lobe; 1) tapered, tip
01 ~n'" ol;nhllv not+~n~" 'Non""''' n, ualh ~o.

nn;nl' '), nnl

. i\ ~n";nn

'"'''''' '.5'

29. Subapical band - 0) as strong anteriorly as posteriorly; 1) faint or absent anterior
ovelnK .r'all1erelllawascoooo IntneHenniOllOmalriX ecauselhlsolae
is found in most Carpomyina.
_ ,'n_~n';

""

"ho~nl.

.

,r-.

'

"'"I-

tapered, tip stronglyflattened, roundedor slightly expanded, v.ithout dorsaapical
.
.
.

1 is plesiomorphic with R. striatel/a as oulgroup. Pall1terellia was coded 0

2 Independently derived. wah eaher Khago/erisspecies asoutgroup, state 0 is
plesiomorphic.

may be homologous with Ihe accessory band. If it is coded state 1 (or the
polarity is reversed), tree 100oloay is not effecled.

.

".'

. Occiput and postgena color -O)without brown areas; 1) v.ith large brown area(s).
10.
,
-;
.
.
.
"!I
.•• "V'.,•• "!I' ''''
' ,vI-' "UlI' \.~ V'~U"OV1 ~
annulata group).
coca ion- coser 0 eve 0 a an 0 eve 0 su s
coser 0 eve 0
psut spal than level of pal. With either Rhagoletis species as outgroup, state 1
.
.

¥

_.

'£.

~

lUI QIJ ""gl' •

I Inh~ _

. . .• ; ~noll" n, ~nl;~'v "'n..~ If 0

' ••

.v....

'. '.IIUW"'••

as outgroup; state 2 with R. striatella. The coding for R. pastrana; slightly
e
see
see
32. Apical white bands on tergites - 0) present except sometimes on apical tergite; 1)
",...,.,nl nn~'
.·~_n. n,
.~.
. ,on;~ol
. ,n"; '>, ohonn'.
"pBd
, ."lJUlll""S _,e COutlU s ae v, ....cause u e oanos are
difficult to see. They are faint or possibly absent in Pall1tare/lia, HaywarrJina

,

more dense microtrichia; 3) v.ith only 2 SUbmedial denser stripes; 4) v.ith
sUDme la smoesanlwnhsuolaera oareareas.wnhPall1ere laas uloroun
state 1is plesiomorphic; wrth either Rhago/etisspecies, slate2 isplesiomorphic.

•

submedial brown spots; 1) mostly orange, ollen v.ith lateral brown spots; 2)

anll

33. Abdominal medial white stripe - 0) present only on apical tergite or absent; 1)

xanthogastra is coded 0 vs. 1in the Hennig86 matrix, the trees have the same

on Tg3-4
, '.'!I"". - VI QV••"'; 11"""'"
I yv-o.
30. Male sternite 6 v.ith medial. usually mostly membranous lobe - 0) no; 1) yes.
36. Outer surstylus, shape apical to inner surstylus (posterior view) - 0\ taoered or
~ . vUV'.'.'Q'

Ul/I

14. Notopleuron - U} entirelY orown or yellOW; 1) wlln WIllie postenor area.
15. Thorax color (excluding white markings) - 0) mostly yellow or orange; 1) mostly
"'n..~ 'Anlh

. olola •.

Ir,

MI.·

~';nh'"

16. Medial scutal white stripe or spot - 0) absent; 1) present. P immaculata Blanc and
.
. .

37. Outersurstylus, mesal lobe -0) short andsharply delimited; 1) broad and gradually

not homologous v.ith state 1.
11 . Lateral SCU
-UI aosen' loresen a eas as an erlor or oos erlor
spot; 2) slender, not extended along transverse suture. If Pall1terel/ia is coded
n' V~ 1 .
. : mot,;v Ih'; oom" 1,_0 ,,,,,,,II
•• d~

-'C.

..

,unyB', wiln II.'
,
18. Lateral scutal white stripe - 0) extended to transverse suture (or absent); 1)
ex en
0 su a u no 0 ansverse su ure' r uc
or posterior to intra-alar seta. C. silvai was coded 1in the Hennig86 matrix.

.n

urwim

spm eXIBnaea ~om posterior margin; II scu urn Wlln

ZO. Aneplsternum color (exclUding white area) - 0) mostly brown or yellow (if yellow
v.ith brOWll spot, spot located mediallvor ventrallv\; 1\ vellowv.ilhbrown dorsal

._.

21. Anepislernum dorsal white area - 0) linear or narro'oloiy triangUlar, entire dorsal
"'~IY"'.

11£ U, IJU.'' ' U' "'~'Y'" W""",

"u,

entire dorsal margin and> 11201posterior margin white; 2) anterior part 01 dorsal
marnin dark most or all of ooslerior marnin whit.. H r.,;r.II/j
.
spot extended to dorsal margin anteriorly, but white area narrow posteriorly,

"II. Inner SUStYlus - VI re,auve,y ,ongllh 'alera, View, OISlance 110m margin Of
epandrium to apex of inner surstylus at least 2x v.idth of outer surstylus); 1)

< =
40. Distiphallus - 0) v.ith distinct. complex internal scierotization; 1) relatively simple,

....

". ,

41.

.

,,""olo'~

..

Ulsupnallus

-.v}

snurl

10

moaerale,y long, wllnOut SinUOUS In ernal tUDe; 1)

42. Apical membranous part of distiphallus - 0) broad in ventral and/or lateral views;
1\ taoered 10 sinole lobe slender in both views.
.~ •
n, n .
. ,
..
44. Aculeus v.ith lateral barb basal to tip - 0) no; 1) yes.
"". "CU'BU
nu in"" s""a e - VI no' I ves.
46. Aculeus tip wrth small subapical notches - 0) yes; 1) no. State 1is plesiomorphic

"..

....h ~ah~

47. Aculeus tip deeply trilobed in ventral view - 0) no; 1) yes.
'0

-VJUlUWl' ory""UW, 'JWllIlUloauwII' espo or.lnpe.
23. Scutellum color - 0) white area small, basal seta in brown area on sides and disc;
r
r
v.ith large brown basal area, but disc yellow basally and medially. State 1 is
££.

was coded state O.
UersurSIVIUS enam a lcall( mesallooe - UI a
1) < 2x v.idth of outer surstylus; 2) absent. State 1 is plesiomorphic with R.

411.

.

. .

"umoer 0 sperrnalllecae - VI ,,; 'I
Rhagole#s SpeCies as outgroup.

. .

£.

~,

."

",ale, IS p,es,omorpllic wnn eltner

sclerotized; 1) large. elongate, and weakly sclerotized.
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Table 2. Character states in species of Cryptodaeus, IIaywardina, Rhagoletotrypeta, and Zonosemata.
Character number
Taxa
Outgroup
Paraterellla

1 11 1 111 1 1 122222 2 222 2 3 3 3333333344444444445
1 2 3456789 0 12 3 456 7 8 901234 5 678 9 0 1 2345678901234567890

0 0 0000010 0 01 a 0000/10 000010 a 0000/10 0 0000000000000000000
0 0 0000000 0 12 0 000 0 0 000010 0 000 0 0 1 0000000000000010010
00/10000000 0 12 0 010 0 0 000010 0 000 0 1 2 0000001000000010010
R.striatella
In] nuta
Z
0 1 0100000 0 00 0 001 1 0 000110 0 000 0 0 1 0000002110000000011
Z. scutellata
0 1 0000000 0 00 0 001 1 0 000110 0 000 1 0 1 0000002110000000011
Z. vidrapennis
0 1 0000000 0 00 0 001 1 0 000110 0 100 0 0 1 0000002110000000011
H. CUCUll
0 0 0000000 a 12 0 001 2 0 110011 a 010 ? 1 a 0000000000100010010
H. cuculiformis 0 0 0000000 0 10 0 001 1 0 110020 0 000 1 1 0 0000001000100010010
H hj ma c p 7a t a
0 0 0000000 a 12 a 001 2 a 100020 0 000 0 0 0 0000000000000000010
H. obSCUld
0 0 0000000 0 12 1 011 2 0 000000 0 000 0 0 0 OOOOOOOOOOO????????
R. parallela
0 0 0000010 0 14 0 111 1 0 000110 0 000 0 1 0 000????????01011000
R. xanthogastra 0 0 0000010 0 100/1011 1 0 000000 0 000 0 0 0 0000100100001011000
R. pastranai
0 0 0000010 0 13 0 011 1 0 000000 0 000 0 00/20000100100001011000
R. annulata
0 0 0OOOO100/II2 0 OlI 0 0 001010 0 100 0 0 2 0001010100010010110
R. argentinensis 0 0 0000010 1 12 0 011 0 0 001010 0 100 0 1 2 00010101000100101??
0 0 0000011 1 12 0 011 0 0 001010 0 100 0 0 2 20010101000????????
Il. llIorgantei
R. intermedia
0 0 0000010 1 12 0 011 0 0 000010 0 100 0 0 2 0001010100010010010
R. rohweri
0 0 0000010 0 12 0 011 0 0 000010 0 000 0 0 2 0001010100010010010
R. unlformls
0 0 0000010 0 12 0 011 0 0 000010 0 000 0 0 2 0001010100010010010
C. obliguus
0 0 0000010 1 02 0 011 0 0 000011 1 000 1 0 2 32000000000????????
C. lopezi
1 0 1111121 0 03 0 111 1 0 002111 1 010 1 1 2 101????????00110010
C. tau
1 0 1111121 0 13 0 111 1 0 0021110/1011 1 1 2 2110011001000110010
C. Olllatus
1 0 1121121 1 11 0 111 1 2 002101 1 011 1 1 2 000????????00110010
C. parkeri
1 0 1121121 1 04 1 111 1 1 002111 1 011 1 1 2 22000000010????????
C. quirozi
1 0 1121121 0 04 1 111 1 2 002111 0 011 1 1 2 220????????00110010
C. silvai
1 0 1131121 1 03 0 111 10/1002111 1 011 0 1 2 210?0?00???0011????
C. tigreroi
1 0 1131121 1 03 0 111 1 1 002111 1 010 0 1 2 210????????00110010

R.feIIuginea

related to the Carpomyina and may indicate the
carpomyine groundplan for the characters analyzed; and t·....o Solanaceae breeding species of
Rhagoletis, ferruginea Hendel and striatella Wulp,
whose hosts might suggest that they ale closely
related to HtWwardina and ZOuo.<wmata
Depending upon the outgroup used, the resulting cIadograms vary greatly in how the genera are
grouped. The two trees shown (Fig. 11-12) are
included mainly to indicate lelationships within
each genus, rather than among them. With
Paraterellia as outgroup, Cryptodacus is hypothesized as the sister group Of Raywardlno +
Rhagoletotrypeta, with Zonosemata as the sister
group of these three genera (Fig. 11). With the
species of Rhagoletis as outgroup, almost all possible sister group relationships among the four
gen era are equally parsimoniou s In some trees the
xanthogastra and annulata groups of
Rhagaletatrypeta are not sister taxa (i.e.
Rhagoletotrypeta not monophyletic), and/or
HaywUl dina is not hypothesized as monophyletic.
Furthermore, when either or both of species of
Rhagoletis IS 10cluded 10 the matriX WIth
Paraterellia as outgroup, they are grouped with

only some taxa ~triat€lla with Cryptodacus and
the annulatagroup; ferrugineavariously) , thus the
four genera with the medial white scutal Shipe
might not be a monophyletic group. Considering
that the basal nodes of all the trees are defined by
only a few characters, and that those characters are
highly variable in the Tephritidae (e.g., thorax and
abdomen color (# 15, #31), dc seta location (# 11), and
antennal flagellomere shape (#8», I have little
confidence in any of the trees below the genus level.
Although the relationships among Cryptodacus,
Haywardina, Rhagoletotrypeta, and ZOnosemata
are not resolved by this analYsis, cryptodacus, the
R. xanthogastra group, the R. annulata group, and
Zonosemata ale hypothesized as monophyletic
groups in all resulting trees. Each of these groups
is based on apomorphies that are unique or nearly
unique to it, so no matter what outgroup is used
they probably are monophyletic.
Synapomorphies of Cryptodaeus include. wing
vein CUI bordered by brown band between bm-cu
and the discal band (#25), although it is lost in
quirozi and variable in tall; and rom displaced
apIcally (#24), whIch occurs as homoplasy 10 H.
cuculi. The subapical band faint anteriorly (#29),
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Figure 11. Possible relationships among species of Cryptodacus, Rhagoletotrypeta, Hayward ina, and Zonosemata.
One of 24 trees (length 122 steps, ci 53, ri 80) with Paratereltia as outgroup; other trees differ only within R.
annulata group, within R. xanthogastra group, and/or within Cryptodacus. Numbers separated by commas refer
to characters listed in Table 1. State 1 is assumed unless character number is followed by a decimal point and
an alternative state number.

which oecurs as homoplasy in Z .c;cuteUat.a and H

are known, so whether this is a synapomorphy for

cuculiformis, and loss of the white apicalbandon at
least tergIte 4 (#32), whIch occurs as homoplasy In
R. morgantei and is difficult to code in the species
with yellow abdomens, are also interpreted as

the entire genus or only the seven other species is
uncertain. A similar but convergent shape occurs
in four species of the Rhagoletis lwva group (Foote
1981), in which the tip is sagittate, but with much

synapomorpbies on an trees, with reversal in #29 in

larger serrations (Frias 1986;>

silvai + tigreroi, and in #32 in ornatus. Another
pOSSIble synapomorphy Of all Crypto(J(Jcus species
is the slightly sagittate and finely serrate aculeus
tip (#45), but unfortunately, no females of obliquus

Within Cryptodacus, the hypothesis that
obliquu8 is the sister taxon of the other species is

well supported. The positions of the other species
are consistent in all trees, except for ornatus and
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Figure 12 Possible relationships among species of CryptodaCllS, Rhagol€totryp€ta, Haywardina, and Zon€lsemata.
One of 36 trees (length 128 steps, CI 50, rJ 79) With Paraterellta as outgroup and two Rhagoletis species included
in mat.rix; ot.her t.rees differ only in posit.ion of R bimarlllata (alternately as sister group of H CllCllli + fl
cuculiformis), within R. xanthogastra group, and/or within Cryptodacus.
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tau. C. OInatus is vatiously hypothesized as the
sister group ofsilvai + tigreroi, ofparkeri +quirozi,
or ofall four speCies. C. tau IS eIther the SIster group
of those five species (Fig. 11), which are always
grouped together, or the sister group of lopezi (Fig.
12).

I consider Lezca a subjective synonym of

o yp todacus. Continued tecognition of Lezca as a

monotypic taxon for tau, would make CryptOdnCllS
paraphylenc. C. s£lvat and the fIve new speCIes
instead could be placed in Lezca, hlaving only
obhquusm Cryptodacus, but since the close relationship of all of these species is well suppor ted, I see no
reason to divide them into separate genera.
Haywardina is not well defined by
syn apomorphies as are the other three genera.
Support IS weak for the mclusIOn ot obscura (FIg.
11), but the female of this species is unknown and
it otherwise has mostly plesiomorphic character
states, so thete ate few apomorphies gwuping it
with any other taxon. Discovery of the female and
host plant may clarify its relatIOnshIps. The shape
of the lateral scntal white stripe (#17.2) suggests
that obscura IS related to bimaculata and cuculi,
but ifso, there is reversal in this character because
the stripe is broader and more extensive anteriorly
in cuculiformis. All four species have a similar
abdominal color pattern (#31.0), but this is
pleSIOmorphIC WIth Paraterellia as outgroup. It is
apomorphic with either Rhagoletis speeies as
outgroup, but occurs as homoplasy in the R.
xanthogastlagIOup. 'vVithPmatelelliaasoutgroup,
the shape of the ant.enna) flagelJomere (#80) appears to be a synapomorphy for Haywardtna, but
giv@ that this state is present in other carpomyine
genera except Cryptodacus, Rhagoletotrypeta, and
Goniglossum, itpIObably isnota Lt uesvnapolllOlphy
at this level. With Rhagoletis ferruginea as outgroup,
in some trees obscum is hypothesized as the sister
taxon of a clade including Cryptodacus and the
xanthOgastra and annulata groups, supported by
the mostly brovm thorax (#15); in other trees it is
placed as the sister group of the xanthogastra
gwup, based 011 #15, #31 and #230 (scutellum
white area small), or within the xanthogastra group
(but thIS assumes states 44. I, 47. I, and 49.0 for
obscura). With all three outgroup taxa included in
the matrix, obscura is placed as the sister taxon of
the xantlwgastTU glOup (Fig. 12), but this is supported only by #13 and #23.0, in which there is
reversal within the clade
The close relationship of bimaculata,
cuculiformis, and cuculi (Fig. 11) is suggested by

theit scutal matkings. These species have isolated
brown marks bordering the lateral white stripe
(# 19). Some speCieS ofZOnosemata may have brown
markings in this area, but if so they are usually
connected posteriorly to form a broad U. The brown
lateral marks on the scutellum (#23.2) may be
interpreted as a synapomorphy for bimaculata +
cuculiformis + cuculi, with reversal to state 1 in
clLculi (Fig 11), or as homoplasy in bimaculata and
cucuhform£s. The umque pattern of brown spots on
the thoracic pleuron (#20), the loss ofthe accessory
costal band (#30), which occurs as homoplasy in
some species of Ct yptodacus and Rhagoletotl ypeta,
and the slender apical lobe on the distiphalJus (#42)
are synapomorhles mdICatmg the close relatIOnship of cuculi and cuculiformis.
The aculeus tip is notched in Paraterellia,
Zonosemata, and H. bimaculata (#46.0), although
the different shapes of the tip in these taxa may
indicate that this is convergence. With all three
out.group t.axa included in the matrix, in some trees
(FIg. 12) H. b£maculata IS hypotheSIzed as the SIster
group of all the other taxa except Paraterellia and
Zonosemata, for which #46 is the only synapomot phy. Tt ees with bimaculata as the sistet gt oup
of cuculi + cuculiformis are equally parsimonious,
however, and the former hypothesIs of relatIOnshIp
is not supported with any of the other taxa as
outgroup. With either species of Rhagoletis as
outgroup, #46.0 could be interpreted as a synapomorphy for bimaculata and Zonosemata, but other
charaeter distributions do not support that hypothesis Ifobscura has the same type ofaculeus tip, this
state could be the groundplan condItIOn tor a clade
including Haywardina and Zanosemata (with re
versal in cuculi + cuculiformis). H. cuculiformis
also shares all apomorphic state with Zonosemata,
the absence of scutal microtrichia (#12.0), which is
also mterpreted here as homoplasy because of other
character state distributions. Either speeies possi
bly could be a plesiomorphic member of ZOTWsemata,
but, based on the charactets analyzed, no ttees
result with either ofthem grouped with Zonosemata.
T consider Cryptnplagia a subjective synonym
of Haywardina. By the generic limits proposed by
Aczel, b£maculata (and perhaps obscura) would be
included in Cryptoplagia, but the latter would be
paraphyletic, because cuculiformis, the type species of Cryptop lagia, is more closely related to
cuculi, the type species of Haywardina, despite the
distinctiVe autapomorphies Of the latter species.
Rhagoletotrypeta includes two well defined
monophyletic species groups, whose relationship to
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each other (Fig. 11) is suggested mainly by the
short inner surstylus (#39), a character that also
occurs in Zonosemata. The fact that species of both
species groups breed in Celtis species, a host taxon
not known to be attacked by any other Carpomyma,
also suggests their relationship. With either
Rhagoletis species as outgroup, in some trees the
xanthogastra group for lOS a clade with Zonosemata
and Haywardina. or it is hypothesized as the sister
group of the annulata group + Cryptodacus. Also,
with all three outgroup taxa included in the matrix,
the xanthogastra and annulata groups are not
hypothesized as sister taxa (Fig. 12).
The xanthogastra group includes parallela,
pastranai, and xantlwgastra. Its monophyly is indicated by at least three synapomorphies' aculeus
wIth lateral barbs (#44); aculeus tip deeply tnlobed
(#47); and 3 spermathecae present (reversal to
#49.0). The shape of the apex of the outer surstylus
(#36), which is unknown in paraUela, and the
abdominal color pattern (#31), which varies in
pastranai, may be additional ones. The relation·
ships among these three species are not well resolved. In most trees, eIther parallela IS the SIster
taxon of pastranai -+- xanthogastra (Fig. 11), for
which #23.0 and perhaps #36 are synapomorphies,
01 xantJwgastl a is the sister group of parallela +
pastranai (Fig 12), i£parallela is assumed to have
state #36. 1. WIth eIther Rhagoletu; speCIes as
outgroup, ifpastranai is coded state 2 for #31, the
same trees result as when it is coded state 0, but
thel e at e additional tl ees in which pas t1 anai is the
sister taxon of the other two species.
The annulata group ot Rhagoletotrypeta meludes annulata, arg€ntin€nsis, int€rm€dia,
morgantei,
rohweri,
and
uniformis.
Synapomorphies for this group include: male ster
nite 6 with a medial lobe (#35); outer surstyIus with
mesal lobe not sharply differentiated (#37); and
aculells tip length more than half the length of the
aculeus (#43). There IS homoplasy 10 #37 m C. tau.
The absence of the lateral scutal stripe (# 17. 0), also
absent in C. obliquus and Rhagoletis, may be anothel synapomolphy. Vlithin the annalata gloup,
intermedia is the sister group of morgantei -+annulata+ argentinensis. The shape of the aculeus
tip, flattened in the sagittal plane and trilobed in
lateral view (#48), may be a synapomorphy of
annulata and argentinensis (Fig. 11), but this character is unknown in morgantei, so it could be a
synapamarphy of all three species (Fig 12) If
annulata is coded state 0 for # 10, the shortest trees
are one step longer, and additional trees result with
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annulata and morgantei re versed in their positions
in Fig. 11. In the latter trees, state 1 is assumed for
#48 in morgantei, and #10 is a synapomorphy for it
and argentinensis The relationships of uni,lormis
and rohwen are not well resolved. Only in trees m
v"hieh Gryptodacu8 and the annulata group are
hypothesized as sister taxa (Fig. 12), state #10.0
can be interpreted as a synapomOIphy fOI these two
species.
Zonosemata IS a well defmed monophyletIc
taxon of seven species that breed in Solanaceae
(Bush 1965, Norrbom 1989b, Hernandez 1989).
Autapomorphies for it include: 4 or mOle flontal
setae (#2), which occurs as homoplasy in some
specimens ofRhagoletis striatella; scutum without
microtrichia (#120), which occurs as homoplasy in
H. cuculijormu; andR. xantlWgastra; outersurstylus
short and without medial mesal lobe (#38.2) (its
apex is rugose and may be homologous with the
mesal lobe), distiphallus lelatively simple, evenly
sclerotized, with little distinct internal sclerot.ization (#40); and spermathecae large, elongate, and
weakly sclerotized (#50). Other possible
synapomorphies (i.e. states of characters whose
polarity depends upon the outgroup) are the posterior location of the de seta (#11) and the notched
aculeus tip (#46.0). There is homoplasy in some
Cryptodacus and some Rhagol€tis species in the
former character, and because the aculei of
Paraterellia and H. bimaculata have similar
notches, the lattercharacter state could have evolved
at a lowel level (see discussion of Haywardina)
Bush (1966) a]so suggested that there are
apomorphlc traIts 10 chromosome shape for
Zo,wsemata, but karyotypes have not been studied
in other carpomyine genera except Rhagoletis.
Berloeher and Bush (1982) indicated that R.
striatella and perhaps other solanaceous breeding
species of Roo.goletis may be more closely related to
Zonos€mata than to their congeners. Their hypoth
eSIs does not necessarily conflict with hypotheses of
Zonosemata' s relationships discussedheI e, because
Berlocher and Bush were unable to include species
of c,yptodm:as, Rhugoletotrypeta, or Haywardina
in their electrophoretic study.
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