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Abstract.—Bephratelloides  ablusus  Grissell  and  Foster,  new  species,  is  described  and
illustrated  based  upon  specimens  that  emerged  from  seeds  of  Cymbopetalum  mayanum
(Annonaceae)  in  southern  Mexico.  This  is  the  first  species  of  Bephratelloides  that  is
associated  with  a  host  other  than  Annona.  Bephratelloides  ablusus  is  compared  with  its
congeners  from  which  it  differs  in  minor  character  states.  No  external  morphological
characteristics  suggest  a  specialized  association  with  Cymbopetalum.
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Species  of  Bephratelloides  have  previ-
ously  been  reported  as  seed-feeders  in  the
fruit  of  Annona  (Annonaceae)  (Grissell  and
Schauff  1990).  Species  of  Annona  are  cul-
tivated  in  the  tropics  under  many  common
names  such  as  cherimoya,  custard  apple,
soursop,  guanabana,  sugar  apple,  and  ate-
moya  (a  commercial  cultivar).  In  this  paper
we  describe  the  new  species  Bephratello-
ides  ablusus,  which  feeds  in  the  seeds  of  a
newly  discovered  host,  Cymbopetalum
mayanum  Lundell  (Annonaceae),  in  south-
ern  Mexico.  Unlike  Annona,  Cymbopetal-
um  is  not  eaten  by  humans,  but  its  aril  (the
partial  outer  covering  of  the  seed)  serves  an
important  function  as  forage  for  birds.  More
than  40  species  of  birds  have  been  observed
to  feed  on  Cymbopetalum  aril,  including  12
species  of  Nearctic  migrants  (Foster,  un-
publ.  data).  The  fruiting  period  of  Cymbo-
petalum  coincides  with  the  northward
spring  migration  of  these  birds,  which  ac-
counts  for  about  70%  of  all  bird  feeding
visits  to  Cymbopetalum  trees.

Cymbopetalum,  which  is  closely  related
to  Annona,  has  27  species  ranging  from
Mexico  to  Brazil  (Fries  1962,  Murray
1993).  According  to  Fries  (1962),  the  fam-
ily  Annonaceae  contains  35  genera  in  the
Americas,  and  the  genus  Annona  has  over
a  hundred  species.  Genera  related  to  An-
nona  and  Cymbopetalum,  such  as  Xylopia,
Porcelia,  and  Rollinia,  contain  well  over
100  additional  species.  With  such  diversity
at  both  the  generic  and  specific  levels,  the
probability  seems  high  that  other  phytoph-
agous  species  of  Bephratelloides  await  dis-
covery  and  that  the  host  range  of  these  spe-
cies  may  be  wider  than  is  recognized.

The  genus  Bephratelloides  was  last  re-
vised  by  Grissell  and  Schauff  (1990),  who
recognized  four  valid  species:  B.  cubensis
(Ashmead),  B.  paraguayensis  (Crawford),
B.  petiolatus  Grissell  and  Schauff,  and  B.
pomorum  (Fabricius).  Three  of  these  spe-
cies  are  seed-feeders  in  Annona,  but  the
host  of  B.  petiolatus  is  unknown.  The  tax-
onomic  position  of  two  additional  species,
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Figs. 1-14. Bephratelloides spp. 1-3, Male anten-
na. 1, B. ablusus. 2, B. petiolatus. 3, B. paraguayensis.
4—6, Female antenna, scape to funicular segment 1. 4,
B. ablusus. 5, B. petiolatus. 6, B. paraguayensis. 7—
12, Male metasomal petiole (Mtl). 7—9, Lateral view.
10-12, Dorsal view. 7,  10, B. ablusus. 8,  11, B. pe-
tiolatus. 9, 12, B. paraguayensis. 13-14, Pronotum,
dorsal view. 13, B. ablusus. 14, B. paraguayensis.

B.  limai  (Bondar)  and  B.  melleus  (West-
wood),  is  unclear  because  their  types  are
lost  (Grissell  and  Schauff  1990).  Species  of
Bephratelloides  are  restricted  to  the  Neo-
tropical  Region  except  for  accidental  intro-
ductions  because  of  commerce  associated
with  Annona  culture  in  Florida  (Bruner  and
Acuna  1923)  and  Hawaii  (Heu  1988).

Bephratelloides  ablusus  Grissell  and
Foster,  NEw  SPECIES

Cress  l4,  7,  10;  13,  15,  18,  21,  24—26)

Description.—Female  length  4.0  to  5.8
mm.  Body  color  predominantly  black  with
orange  to  yellow  markings  as  follows:  an-
tenna  including  scape,  head  (except  ocellar
triangle,  occiput,  and  sometimes  area  later-
ad  torulus),  lateral  side  of  pronotum,  scu-
tellum  and  usually  posterior  of  mesoscutum
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(may  be  nearly  entirely  black  with  only
slight  indication  of  dark-orange  color),  teg-
ula,  apices  of  femora,  tibiae  (except  apex
white),  foretarsus,  mid-  and  hind  tarsomeres
4  and  5  (1-3  white),  metasoma  ventrolater-
ally  at  least  on  Mt4  to  posterior  of  meta-
soma,  Mt6—8  may  be  entirely  to  only  lat-
erally  orange;  wing  veins  dark  brown  with
hyaline  break  between  apex  of  parastigma
and  base  of  marginal  vein,  membrane  pos-
terad  marginal  vein  with  dark-brown  infus-
cation  paralleling  vein  (Fig.  15;  may  give
vein  an  enlarged  and  triangular  appear-
ance),  wing  mostly  hyaline  with  weak  in-
fuscation  extending  from  marginal  and  stig-
mal  veins  half-way  to  posterior  margin  of
wing.  Head  and  mesosoma  mostly  covered
with  setigerous  punctures,  interstices  be-
tween  punctures  with  conspicuous  micro-
punctation;  malar  area  (Fig.  24)  without  se-
tigerous  punctures  (distance  between  near-
est  punctures  2  or  3X  own  diameter),  sur-
face  shagreened,  with  polished  pit  at  lower
eye  margin;  metasoma  polished.  Eye  height
about  1.3  malar  distance  (Fig.  18),  ocel-
locular  distance  about  1.2X_  post-ocellar
distance  (Fig.  21),  antenna  with  first  funic-
ular  segment  slightly  constricted  at  base
(Fig.  4),  all  funicular  segments  longer  than
wide.  Mesoscutum  in  longest  median  view
about  1.7X  length  of  pronotum  and  sub-
equal  to  length  of  scutellum;  anterior  mar-
gin  of  pronotum  with  carina  laterally  (i.e.
along  vertical  margin)  that  curves  slightly
onto  dorsal  surface  but  then  disappears  me-
dially  (Figs.  13,  24);  scutellum  in  dorsal
view  with  apex  somewhat  pointed  and
without  emargination,  essentially  flat  to
slightly  depressed  in  profile,  scarcely  pro-
jecting  beyond  dorsellum  (Fig.  25);  meta-
notum  perpendicular  to  plane  of  scutellum;
propodeum  (Fig.  26)  medially  with  well-de-
fined,  nearly  parallel-sided  furrow,  furrow
slightly  wider  dorsally  than  ventrally,  divid-
ed  into  rectangular  sections  by  transverse
carinae  and  without  setae,  basolaterad  fur-
row  with  reticulate  to  shagreened  triangular
area  abuting  setigerous  cells,  anterodorso-
lateral  edge  of  furrow  with  large,  polished
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bare  cell.  Forewing  (Fig.  15)  with  postmar-
ginal  vein  not  projecting  beyond  apex  of
stigma  and  about  0.5  length  of  marginal
vein,  speculum  a  horizontal  <-shaped  area,
cubital  vein  with  setae  basally,  lower  sur-
face  of  costal  cell  with  numerous  setae  ar-
ranged  in  erratic  rows,  upper  surface  of  cos-
tal  cell  with  complete  row  of  setae  along
anterior  margin  and  several  incomplete
rows  in  apical  half  of  cell.  Metasoma  about
2X  length  of  mesosoma,  about  3X  as  long
as  wide  (in  dorsal  view),  essentially  hori-
zontal,  petiole  (Mt!)  about  3X  as  broad  as
long  (usually  difficult  to  see),  dorsomedi-
ally  with  an  upward  projecting  carina.

Male.—Length  3.4  to  4.8  mm.  Similar  to
female,  except  more  variable  in  color  as  fol-
lows:  body  sometimes  entirely  black  except
apices  of  femora,  tibiae,  tegula,  and  lower
face  around  clypeus  yellowish,  or  color  as
for  female  (most  specimens)  except  fore-
and  midlegs  (including  coxae)  all  yellow  to
orange,  hind  coxa  partially  yellow,  ventral
half  of  mesosoma  yellow,  and  Mt2-8  yel-
low  laterally.  Antenna  (Fig.  1)  with  elon-
gate,  cylindrical  funicular  segments,  setae
erect,  somewhat  aligned  in  rows  separated
by  distinct  bare  areas  and  longer  than  width
of  segment;  propodeum  as  for  female  ex-
cept  sculpture  usually  less  distinct  (i.e.  ca-
rinae  effaced)  and  lateral  shagreened  trian-
gular  area  either  absent  or  poorly  delimited;
metasomal  petiole  (Mtl)  dorsally  about
2.5—2.7X  as  long  as  wide  (Fig.  10)  and
without  apical  dorsomedian  flange  (best
seen  in  profile,  Fig.  7;  cf.  Fig.  9).

Distribution.—Known  only  from  the
type  locality  in  southern  Mexico  (Chiapas).

Host.—Cymbopetalum  mayanum.
Type  material.—Holotype  female  on

point  with  data:  Chajul,  Zona  Marqués  de
Comillas,  Chiapas,  Mexico,  16°06'45’N,
90°55'32”W,  P.  S.  Wenninger,  M.  S.  Foster
collectors,  elev.  185  m,  seeds  coll.  12  April,
1993,  em.  13  April,  ex  fruits  of  Cymbope-
talum  (deposited  in  Universidad  Autonoma
de  México,  Mexico  City).  Paratypes:  16  fe-
males,  14  males  with  same  data  as  holotype
except  some  seeds  collected  13  April  with
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emergence  several  days  later:  8  females,  6
males  deposited  in  U.S.  National  Museum,
Washington,  D.C.;  three  pairs  each  in  the
Universidad  Autonoma  de  México,  Mexico
City  and  the  Centro  de  Investigaciones
Ecolégicas  del  Sureste,  San  Cristobal  de  las
Casas,  Chiapas;  one  pair  each  in  The  Nat-
ural  History  Museum,  London  and  the  Ca-
nadian  National  Collection,  Ottawa.

Etymology.—From  the  Latin  “ablusus”’
meaning  to  “differ”  or  ““be  unlike’’,  in  ref-
erence  to  the  host  of  this  species  being  dif-
ferent  from  that  of  other  known  species  of
the genus.

Host  plant  remarks.—Mature  fruits  were
present  at  Chajul  over  a  period  of  about  6
weeks  (Foster,  unpubl.  data).  In  1991  and
1993,  the  main  fruiting  period  ran  from
about  the  second  week  of  March  to  the  third
week  of  April.  In  1992,  however,  the  fruit-
ing  period  was  shifted  about  one  month  lat-
er.

Fruits  of  C.  mayanum  are  apocarpic  and
at  Chajul  included  from  5  to  19  sausage-
shaped  monocarps  (Fig.  27).  Monocarps
ranged  from  4.7  to  7.9  cm  in  length  and
from  2.3  to  3.2  cm  in  diameter.  They  were
largely  green  when  mature,  although  the  ex-
posed  abaxial  surface  was  often  maroon.
When  ripe,  a  monocarp  dehisces  longitu-
dinally  along  its  abaxial  surface  to  expose
two  rows  of  laterally  flattened  elliptical
seeds  embedded  in  cream  colored  endocarp
(Fig.  27).  The  seeds  at  Chajul  were  a  shiny,
dark  purplish  black,  11.5  to  18.0  mm  long,
6.5  to  9.8  mm  wide,  and  4.0  to  6.6  mm
deep.  A  bright  red-orange  aril  enveloped
the  central  portion  of  each  seed,  leaving  the
tips  and  a  narrow  zone  on  the  distal  surface
of  the  seed  exposed.

Seeds  infested  with  wasps  were  easily
spotted.  Although  they  generally  developed
to  normal  size,  they  usually  were  maroon
rather  than  black.  Also,  the  arils  enfolding
parasitized  seeds  were  tan  to  yellow-brown.

All  parasitized  seeds  examined  contained
only  a  single  wasp  adult,  pupa,  or  larva.
However,  one  seed  with  an  exit  hole  also
contained  a  wasp  that  was  about  to  emerge.
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Figs. 15-23. Bephratelloides spp. 15-17, Forewing. 15, B. ablusus. 16, B. petiolatus. 17, B. Pparaguayensis.
18-20, Face, front view. 18, B. ablusus. 19, B. petiolatus. 20, B. paraguayensis. 21—23, Head, dorsal view. 21,
B. ablusus. 22, B. petiolatus. 23, B. paraguayensis.
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This  observation  suggests  that  more  than
one  wasp  may  develop  in  some  seeds.  Wasp
exit  holes  were  located  at  the  abaxial  ends
of  seeds,  above  the  level  of  the  aril.  Such
holes  often  could  be  seen  in  seeds  in  situ
(Fig.  27b).  Exit  tunnels  (Fig.  27a)  were  fol-
lowed  from  the  exit  holes  through  the  car-
pel  tissue  to  the  surface  of  the  monocarp
(Fig.  27c).  Such  tunnels  did  not  necessarily
go  directly  to  the  surface,  and  some  were
several  cm  long.  Endocarp  tissue  is  soft  and
probably  easily  traversed  by  a  wasp.  The
pericarp  is  moderately  hard.  Emergence
holes  were  often  visible  on  the  surface  of
the  pericarp  and  were  about  1  mm  in  di-
ameter  on  vacated  fruit.  Wasps  often  exited
the  monocarp  before  it  dehisced.

In  1991,  the  junior  author  examined  78
monocarps  from  3  trees;  51.3%  (40)  con-
tained  one  or  more  seeds  with  wasps  or
wasp  larvae.  In  1993,  53.3%  (8)  of  15  mon-
ocarps  examined  contained  seeds  parasit-
ized  by  wasps.  In  contrast,  none  of  25  mon-
ocarps  examined  in  1992  showed  evidence
of  parasitism.  Monocarps  contained  from  6
to  19  seeds  (median  =  14.2);  those  with
parasites  contained  from  1  to  5  (median  =
1.75)  parasitized  seeds.

Discussion.—Although  Bephratelloides
ablusus  emerged  from  seeds  of  a  genus  of
hosts  different  from  that  of  its  known  con-
geners,  the  species  apparently  does  not  re-
flect  any  unusual  morphological  develop-
ments  as  a  result  of  the  association.  In  fe-
males  the  construction  of  the  propodeum
(most  notably  the  presence  of  lateral,  sha-
greened,  irregular  triangular  areas)  is  some-
what  different  from  that  of  other  species,
but  males  do  not  show  this  structure  con-
sistently.  Based  upon  a  majority  of  char-
acters,  B.  ablusus  appears  intermediate  be-
tween  B.  paraguayensis  and  B.  petiolatus,
although  it  shares  more  characters  in  com-
mon  with  the  latter  species  than  the  former.
These  differences  are  outlined  in  the  fol-
lowing  key  couplets,  which  are  intended  to
replace  the  key  to  species  of  Bephratello-
ides  given  by  Grissell  and  Schauff  (1990).
Couplets  1  and  2  also  must  be  simplified  as
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Figs.  24-26.  Bephratelloides  ablusus,  scanning
electron micrographs. 24, Head, lateral view. 25, Me-
sosoma, lateral view. 26, Metanotum and propodeum,
posterior view.

well  in  order  to  accommodate  the  new  tax-
on.

1. Cells of median area of propodeum with setae
and similar to cells on remainder of propodeum
GAS Bode ks, Sie tay cere tee B. pomorum (Fabricius)
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Fig. 27. Apocarp of Cymbopetalum mayanum with one dehisced monocarp. Mature, unparasitized seeds are
black and enveloped in a bright red-orange aril. Parasitized seeds (b) are maroon and have tan to yellow-brown
arils. Wasps exit through a hole (b) at the tip of the seed, and tunnel (a) through the carpel tissue to emerge
through a hole (c) at the surface of the monocarp.

Cells of median area of propodeum without se-
tae, these cells either absent in upper half,
transverse (and thus different than lateral cells,
Fig. 26), or forming two parallel vertical me-
GE TORS "Qe Wea ak ane bene Cee nee ee eee

. Median area of propodeum lacking distinct ca-
rinae in upper half which is flat and glabrous
ae  oe  tee  a  eee  B.  cubensis  (Ashmead)

Median area of propodeum completely cari-
nate, either with distinct transverse carinae
(Fig.  26)  or  with  parallel  vertical  rows  ......

. Both sexes: malar space without setigerous
punctures (i.e. widest bare area 2 or 3X punc-
ture diameters in width; Fig. 24); eye height
greater than malar distance (Figs. 18, 19); spec-
ulum present although possibly small (Figs. 15,

16). Females: first funicular segment constrict-
ed at base (Figs. 4, 5); Mtl (petiole) usually
not readily visible and much wider than long
(2.5 to 3X). Males: funicular segments with
erect setae longer than width of segment (Figs.
1, 2); Mtl in dorsal view more than 2.5X as
long as broad (Figs. 10, 11), in lateral view
(Figs. 7, 8) more than 2.5X as long as greatest
height, without apical dorsomedian flange.
Both sexes: malar space with nearly contiguous
setigerous punctures (i.e. widest bare area 1X
or less puncture diameter in width); eye height
less than malar distance (Fig. 20); speculum
essentially absent (Fig. 17). Females: first fu-
nicular segment cylindrical, not constricted at
base  (Fig.  6);  Mtl  about  as  wide  as  long.
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Males: funicular segments covered with re-
curved setae that are scarcely as long as width
of segment (Fig. 3); Mtl in dorsal view about
1.5X as long as wide (Fig. 12), in lateral view
(Fig. 9) subequal in length to greatest height,
with apical dorsomedian flange
ruse tt erin cnc. Ee B. paraguayensis (Crawford)

4. Both sexes: anterior pronotal carina nearly
meeting medially (Fig. 14), separated by dis-
tance subequal to or less than post-ocellar dis-
tance; post-ocellar distance greater than ocel-
locular distance (Fig. 22); speculum relatively
large (Fig. 16); cubital vein without setae ba-
sally; median propodeum with two vertical
rows of cells (though these may be irregular
and difficult to discern). Females: basal con-
striction of first funicular segment asymmetri-
cally bent (Fig. 5)
A Bea ent oneeosths B. petiolatus Grissell and Schauff

— Both sexes: anterior pronotal carina scarcely
curving over onto dorsal surface before becom-
ing obsolete (Fig. 13), separated by distance
much greater than post-ocellar distance; post-
ocellar distance less than ocellocular distance
(Fig. 21); speculum relatively small (Fig. 15);
cubital vein with setae to base; median pro-
podeum with single transverse cells (Fig. 26).
Females: basal constriction of first funicular
segment essentially symmetrical (Fig. 4)
eri  sc  Sane  B.  ablusus  Grissell  and  Foster

In  addition  to  the  key  characters  just  giv-
en,  B.  ablusus  and  petiolatus  appear  to  dif-
fer  slightly  in  wing  venation  from  B.  par-
aguayensis,  but  the  character  is  variable
enough  to  make  its  use  questionable  with-
out  additional  material  for  study.  In  both
species  the  postmarginal  vein  extends  bare-
ly  to  the  apex  of  the  stigma  (Figs.  15,  16)
or  slightly  beyond,  whereas  in  B.  para-
guayensis  the  postmarginal  vein  projects
distinctly  beyond  the  apex  of  the  stigma
(Fig.  17).  This  difference  is  reinforced
somewhat  by  the  relative  lengths  of  the
postmarginal  and  marginal  veins.  In  B.
ablusus  and  B.  petiolatus  the  postmarginal
vein  is  about  one-half  to  three-fourths  the
length  of  the  marginal  vein,  whereas  in  B.
paraguayensis  it  is  three-fourths  to  sub-
equal  in  length  with  the  marginal  vein.  The
differences  are  not  entirely  distinct  but  may
eventually  lend  an  additional  piece  of  evi-
dence  to  the  understanding  of  the  relation-
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ships  between  B.  ablusus,  B.  petiolatus,  and
B.  paraguayensis.  The  only  characters  that
B.  ablusus  and  B.  paraguayensis  share  are
the  configuration  of  the  pronotal  carinae  (as
in  Fig.  13),  and  the  post-ocellar  distance  be-
ing  less  than  the  ocellocular  distance  (Figs.
Dil, 23)))o

Based  upon  an  earlier  study  of  Bephra-
telloides  (see  comments  in  Grissell  and
Schauff  1990),  we  are  confident  that  B.
ablusus  is  conspecific  with  neither  B.  limai
nor  B.  melleus.  Although  the  types  of  these
latter  two  species  cannot  be  found,  their  de-
scriptions  offer  enough  detail,  especially  in
color,  to  exclude  them  from  confusion  with
B.  ablusus.
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