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A NEW SPECIES OF HELIOTHIS RESEMBLING 

HEL.IOTHIS ZEA [BODDIE) , CORN EARWORM 

[LEPIDOPTERA : NOCTUIDAE) 

George T. Okumura and William R. Bauer 

California Department of Agriculture 

INTRODUCTION 

Heliothis  zea (Boddie), commonly known as  corn earworm, b o l l -  
worm and tomato fruitworm, i s  a  s e r i o u s  p e s t  of  many a g r i c u l t u r a l  
crops i n  t h e  United S t a t e s .  In  C a l i f o r n i a  a lone  t h i s  i n s e c t  
caused over  28 m i l l i o n  d o l l a r s  i n  crop l o s s  and n e c e s s i t a t e d  an 
a d d i t i o n a l  14 m i l l i o n  d o l l a r s  worth of i n s e c t i c i d e  a p p l i c a t i o n  
i n  1967. Future  r e sea rch  w i l l  probably show t h a t  p a r t  of t h e  
above expendi ture  and l o s s  can b e  a t t r i b u t e d  t o  t h e  fo l lowing 
new spec ies  of  Heliothis .  

A specimen resembling H .  zea b u t  possess ing  s t r i k i n g l y  
d i f f e r e n t  g e n i t a l i a  was c o l l e c t e d  a t  Five  P o i n t s ,  Fresno County, 
C a l i f o r n i a .  Subsequent c o l l e c t i o n s  of a d d i t i o n a l  m a t e r i a l  i n  
l i g h t  t r a p s  throughout C a l i f o r n i a  have confirmed t h e  e x i s t e n c e  
of a  new s p e c i e s ,  t h e  f i r s t  known s p e c i e s  c l o s e l y  resembling H .  
zea i n  t h e  United S t a t e s .  The r e l a t i v e  s c a r c i t y  o f  t h i s  new 
spec ies  and i t s  s i m i l a r i t y  t o  zea p o s s i b l y  exp la in  t h e  long 
delay  i n  i t s  discovery .  
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HeZiothis stombZeri, new s p e c i e s  

HOLOTYPE MALE (Fig .  1) : V e s t i t u r e  o f  head and t h o r a x  l i g h t  
o l ivaceous  b u f f ,  s l i g h t l y  d a r k e r  t han  ground c o l o r  o f  forewing;  
abdomen l i g h t  ye l lowish  b u f f .  Underside o f  body l i g h t  ye l lowish  
b u f f .  Underside of f o r e  femora wi th  pa t ch  o f  coa r se  s c a l e s .  

Forewing. Upper s i d e  of forewing l i g h t  ye l lowish  bu f f  wi th  
some d a r k e r  shading.  Basal l i n e  b a r e l y  v i s i b l e ,  o r i g i n a t i n g  a t  
c o s t a  wi th  one outward ang le  and ending a t  c u b i t a l  v e i n .  Trans- 
v e r s e  a n t e r i o r  ( t  . a . )  l i n e  f a i n t ,  g r a y i s h  brown wi th  t h r e e  
ang le s ;  angled  between c o s t a  and c u b i t a l  v e i n ,  between c u b i t a l  
and a n a l  v e i n  and between a n a l  v e i n  and h ind  margin of wing. 
T .a .  l i n e  accented  wi th  b l ack  a t  c o s t a ,  c u b i t a l ,  and a n a l  v e i n s .  
T ransve r se  p o s t e r i o r  ( t  .p .) l i n e  g ray i sh  brown, o r i g i n a t i n g  on 
c o s t a  above r en i fo rm,  curving outward around reni form,  then  
curving inward t o  h i n d  margin. T.p. l i n e  s t r o n g l y  c r e n u l a t e  
wi th  an e longa te  pa t ch  o f  b l a c k  s c a l e s  followed by wh i t e  s c a l e s  
a t  p o i n t s  of  most c r e n u l a t i o n s .  Subterminal  l i n e  i r r e g u l a r ,  
somewhat . accen ted  between v e i n s .  Median shade  t h i n ,  f a i n t l y  
v i s i b l e ,  outwardly angled  from c o s t a  t o  r en i fo rm mark, t hen  
i r r e g u l a r l y  angled  inwardly t o  h ind  margin.  Subbasal  pa t ch  o f  
l ead -co lo red  s c a l e s .  O r b i c u l a r  s p o t  b l a c k ,  n e a r l y  round and 
we l l  d e f i n e d ,  e n c i r c l e d  by a f a i n t  incomplete r i n g .  Reniform 
mark composed of b l ack  s c a l e s ,  w e l l  rounded inwardly and concave 
outwardly .  Terminal l i n e  composed of b l a c k  d o t s  between v e i n s .  
Terminal space  s l i g h t l y  p a l e r  t han  b a s a l  and median spaces .  Sub- 
t e rmina l  space  shaded wi th  o l ivaceous  g ray .  F r inge  brownish wi th  
a p a l e  median l i n e .  

Underside o f  forewing p a l e  ye l lowish  b u f f ,  p a l e r  t han  upper 
s i d e .  O r b i c u l a r  s p o t  and reni form mark black-brown, s h a r p l y  
c o n t r a s t i n g  wi th  ground c o l o r .  T .p .  l i n e  broad, b l a c k i s h  brown, 
becoming f a i n t e r  towards a n a l  v e i n  where it ends.  Subterminal  
space  wi th  d i s t i n c t  band from c o s t a  t o  a n a l  v e i n ,  band d a r k e s t  
med ia l ly  and wi th  r edd i sh  s c a l i n g  a t  c o s t a .  Terminal s p o t s  be- 
tween v e i n s .  F r inge  shaded wi th  brown. 

Hind wing. Upper s i d e  o f  h ind  wing yel lowish  wh i t e  wi th  a 
broad b l a c k i s h  brown o u t e r  marginal  band. Patch o f  ye l lowish  
wh i t e  s c a l e s  n e a r  c e n t e r  o f  o u t e r  margin b i s e c t e d  by t h e  dark 
s c a l i n g  o f  v e i n  c u l .  Veins c l o t h e d  wi th  b l a c k i s h  brown s c a l e s .  
An obscure  narrow dark  l i n e  very  n e a r  i n n e r  s i d e  o f  o u t e r  
marginal. band. I n n e r  margin o f  wing shaded wi th  b l a c k i s h  brown. 
Disca l  mark narrow, b l a c k i s h  brown and s l i g h t l y  curved.  F r inge  
yel lowish  a t  b a s e  and w h i t i s h  a t  t i p s  wi th  a d a r k e r  uneven shade  
through middle.  



Underside of h ind wing genera l ly  p a l e r  than  unders ide  of 
forewing. P a l e  reddish  brown postmedian l i n e  extending from 
c o s t a  t o  cu2, with some f a i n t  shading beyond postmedian l i n e  and 
a broad wedge of dark shading a t  cu . Some reddish  s c a l i n g  along 
cos ta .  Fr inge l i g h t  yel lowish,  whizish a t  t i p s .  

Length of forewing: 18 mm. 
ALLOTYPE FEMALE (Fig .  5 ) :  V e s t i t u r e  o f  head and thorax ol ivaceous  
brown, somewhat da rke r  than ground c o l o r  o f  forewing; v e s t i t u r e  
of abdomen l i g h t  yellowish b u f f .  Underside of body genera l ly  
l i g h t  yel lowish b u f f .  The terminal  g e n i t a l  s t r u c t u r e s  a r e  ven- 
t r a l l y  exposed, recessed i n  a pouch which is  bordered a n t e r i o r l y  
by t h e  s t r o n g  emargination of t h e  e ighth  abdominal s t e r n i t e  
(Fig.  11) .  

F o r e w i n g .  Upper s i d e  of forewing yellowish brown, genera l ly  
darker  than male. Transverse  l i n e s  brown, more pronounced than 
male. Subbasal patch of lead-colored s c a l e s  more ex tens ive .  
Underside of forewing s i m i l a r  t o  male b u t  reniform mark broader  
and da rke r ,  more sha rp ly  c o n t r a s t i n g  with ground co lo r .  Subter-  
minal space  more broadly and da rk ly  shaded. 

H i n d  w i n g .  Upper s i d e  of h ind wing wi th  o u t e r  marginal band 
broader  than male. Light colored patch nea r  c e n t e r  of marginal 
border  l e s s  pronounced. Inner  margin of wing more widely shaded 
with b lack i sh  brown. Discal  mark broader .  Underside of h ind  
wing s i m i l a r  t o  male b u t  with a narrow d i s c a l  mark and more 
ex tens ive  dark shading beyond postmedian l i n e .  

Length of forewing: 19 mm. 

MALE GENITALIA OF HOLOTYPE (Figs .  9 6 9a) : Valve s l e n d e r ,  lan-  
ceo la ted ,  corona absen t .  Uncus t ape r ing  t o  a p o i n t ,  dorsum with  
s p a r s i t y  of h a i r s .  Cornuti  absent i n  reduced s l e n d e r  v e s i c a .  

FEMALE GENITALIA OF ALLOTYPE (Fig. 10) : Large, heav i ly  s c l e r o -  
t i z e d  o s t i a l  p l a t e  p resen t .  Bursa c o p u l a t r i x  continuous with 
bursa  semina l i s ,  both d e l i c a t e l y  membranous. Bursa c o p u l a t r i x  
with s c l e r o t i z e d  lobe.  Signa absent .  

TYPE MATERIAL AND DEPOSITION 

1 igh 
Yo10 

Holotype male: Davis, Yolo County, C a l i f o r n i a ,  f luorescen t  
t t r a p ,  IX-2-1969 ( W .  H.  Lange, J r . ) .  Al lotype female; Yolo, 

County IX-30- 1969 (V. Stomb.ler) . 
The holotype Male (TYPE NO. 68158) and a l l o t y p e  female w i l l  

be deposi ted  i n  t h e  U .  S .  National Museum. Paratypes w i l l  be  
deposi ted  i n  t h e  c o l l e c t i o n s  of t h e  following i n s t i t u t i o n s :  
U .  S. National Museum, Univers i ty  of C a l i f o r n i a  a t  Davis, Univer- 
s i t y  of C a l i f o r n i a  a t  Berkeley, C a l i f o r n i a  Academy of Sciences ,  
Southern C a l i f o r n i a  Academy of Sciences ,  American Museum of 
Natural  His to ry ,  Cornel l  Unive r s i ty ,  Canadian National C o l l e c t i o n ,  
and C a l i f o r n i a  Department of Agr icu l tu re .  

Paratypes : 79 males, 36 females ( a l l  from l i g h t  t r a p s ) .  



Figures 1-8 ,  d o r s a l  aspect  o f  HeZiothis stombzeri Okumura & Bauer 

F i g .  1. 
Fig.  2. 
Fig. 3 .  
Fig.  4. 
Fig .  5.  
Fig. 6.  
Fig. 7 .  
Fig. 8. 

Holotype male. Davis, Yolo Co., C a l i f .  IX-2-1969. 
Paratype male. Yolo, Yolo Co., C a l i f .  X-2-1969. 
Paratype male. Yolo, Yolo Co. , C a l i f .  IX- 14- 1969. 
Paratype male. Davis, Yolo Co., C a l i f .  IX-10-1969. 
Allotype female. Yolo, Yolo Co., C a l i f .  IX-30-1969. 
Paratype female.  Yolo, Yolo Co., C a l i f .  X-22-1969. 
Paratype female. Davis, Yolo Co., C a l i f .  IX-22-1969. 
Paratype female.  Davis, Yolo Co., C a l i f .  VIII-22-1969. 



Figures 9-11, HeZiothis stombZeri Okumura & Bauer 

Fig.  9 Male g e n i t a l i a  minus aedeagus, v e n t r a l  view, holotype.  
Fig. 9 a  Aedeagus , holotype . 
Fig.  10 Female g e n i t a l i a ,  v e n t r a l  view, a l l o t y p e .  
Fig. 11 Ventra l  view of d i s t a l  end o f  pa ra type  female abdomen 

showing rounded emargination on 8th  s t e r n i t e .  
Fig. 12  HeZiothis zea (Boddie), v e n t r a l  view of  d i s t a l  end of 

female abdomen. 



California. Colusa Co. : Callege Ci ty ,  IX-16-1969 (V. Stombler) . 
Fresno Co.: Five P o i n t s ,  VII-10-1969 (V. Stombler). Kkrn Co.: 
S h a f t e r ,  VIII-10-1967 (D. Gonzales). Merced Co.: Los Banos, 
VIII-26-1969 (V. Stombler).  Monterey Co.: Moss Landing, 
IX-9-1969 (W. H.  Lange, J r . ) .  Rivers ide  Co.: Home Gardens, 
X-1-1969 (A. Kishaba) . Sacramento Co. : Sacramento, X-4-1969 
(G. T. Okumura) . San Bernardino Co. : Norton A i r  Force Base, 
X-7-1969 (W. D. Gardner) . San Diego Co. : San Ysidro,  IX-16-1969 
(D. Weedmark). San Joaquin Co.: Linden, VIII-22-1969 (V. 
Stombler) . San Mateo Co. : Half Moon Bay, 1969 (W.  H. Lange, J r . )  . 
Yolo Co.: Davis, IX-2-1969 (W. H.  Lange, Jr. and W .  R.  Bauer); 
Yolo, IX-30-1969 (V. Stombler).  

Addi t ional  specimens : MEXICO, Sinaloa. Choix, 111-22- 1968, 
(T. A. S e a r s ) ,  l i g h t  t r a p ;  USA. Missouri. Boone Co.: Columbia, 
VIII-8-1967 (A. T. McClay); Washington. Yakima Co. : Yakima, 
X-10-1969 (L .  L.  McLaughlin) . 

Fig. 13.  Known d i s t r i b u t i o n  of Heliothis stombleri Okumura & 
Bauer i n  United S t a t e s  and Mexico 
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Since Vic to r  Stombler c o l l e c t e d  t h e  f i r s t  ind iv idua l  of t h e  
new s p e c i e s  examined by us and made arrangements t o  obta in  more 
specimens from var ious  p a r t s  of  C a l i f o r n i a ,  we a r e  p leased  t o  
name t h e  i n s e c t ' s  s c i e n t i f i c  and common names a f t e r  him. Some 
i n s e c t s ,  i nc lud ing  H. zea, have many common names which have 
caused confusion; t h e r e f o r e ,  from t h e  s t a r t  t h e  authors  a r e  
g iv ing  t h i s  new spec ies  t h e  common name wStombler moth" t o  avoid 
a  s i m i l a r  problem. 

DISCUSSION 

The male o f  H. stombleri (Figs .  1-4) v a r i e s  i n  co lo r  from 
p a l e  yel lowish buf f  t o  yel lowish o l i v e ,  and i n  some specimens 
t h e r e  is a  general  mot t l ing  o f  t h e  forewing with olivaceous hues. 
The maculation is  sometimes reduced t o  black markings of  t h e  
o r b i c u l a r  s p o t  and reniform mark and p o i n t s  of  t h e  c renu la t ions  
of t h e  t r a n s v e r s e  p o s t e r i o r  l i n e .  I n  o t h e r  specimens t h e  markings 
a r e  a l l  p resen t  and c l e a r l y  def ined.  There may o r  may no t  be a  
claviform mark v i s i b l e .  Color i n  t h e  female (Figs .  5-8) v a r i e s  
from yel lowish brown t o  ol ivaceous  brown and some may show a  s l i g h t  
reddish  hue. I n  most female specimens t h e  t e rmina l  space  i s  t h e  
l i g h t e s t  p a r t  of t h e  wing and t h e  maculation i s  usua l ly  c l e a r l y  
def ined,  b u t  i n  some specimens t h e  dark su f fus ion  obscures t h e  
p a t t e r n .  I n  some female specimens, inc lud ing  t h e  a l l o t y p e ,  t h e  
l i g h t  colored patch nea r  c e n t e r  of  marginal border  o f .  hind wing 
i s  obscured by t h e  dark shading. 

There a r e  some co lo r  forms of  H. zea which have not  appeared 
i n  our specimens o f  H. stombleri. These inc lude  both  t h e  greenish  
and reddish  extremes o f  zea. 

The g e n i t a l i a  o f  H. zea and H .  stornbleri a r e  d i s t i n c t l y  d i f -  
f e r e n t  i n  both  male and female. The male stombleri possesses  an 
acu te ,  t a p e r i n g  uncus with t h e  dorsum s p a r s e l y  s e t o s e ,  whi le  i n  
zea t h e  t i p  o f  t h e  uncus is a q u i l i n e  wi th  a  densely s e t o s e  dorsum. 
The valve  of  stombleri i s  s l e n d e r ,  l anceo la te  and without corona. 
In  zea t h e  va lve  i s  d i s t a l l y  expanded and w i t h  corona.  The e igh th  
abdominal s t e r n i t e  i n  t h e  female of stombleri e x h i b i t s  a  heav i ly  
s c l e r o t i z e d  o s t i a l  p l a t e  and t h e  bursa  lacks  s i g n a ,  whi le  i n  zea 
t h e  o s t i a l  p l a t e  i s  l i g h t l y  s c l e r o t i z e d  and t h e  b u r s a  has s igna .  

The authors  have s t u d i e d  t h e  corn earworm and t h e  Stombler 
moth c r i t i c a l l y - - e y e s ,  antennae,  wing venat ion,  l e g s ,  abdomen-- 
b u t  could no t  f i n d  any d e f i n i t e  e x t e r n a l  cha rac te r  t o  d i f f e r e n -  
t i a t e  one from t h e  o t h e r ,  except f o r  t h e  emargination of  t h e  
e igh th  s t e r n i t e  i n  t h e  female. A t  our r e q u e s t ,  D r .  E .  L .  Todd 
kindly  examined t h e  two spec ies  and commented, "I  have been unable 
t o  f i n d  any r e l i a b l e  ex te rna l  cha rac te r  t o  s e p a r a t e  t h i s  new spec ies  
from H. zea except t h e  rounded emargination on t h e  8th  abdominal 
s t e r n i t e  of  t h e  female which you mentioned t o  me." Unt i l  some- 
one f i n d s  a  d e f i n i t e  d i s t i n g u i s h i n g  e x t e r n a l  c h a r a c t e r ,  it appears 
now t h a t  t h e  males o f  t h e s e  two spec ies  can be  d i s t i n g u i s h e d  only 
by examining t h e  g e n i t a l i a .  



Stombler moth i s  a t  p resen t  known t o  occur throughout 
C a l i f o r n i a  and i n  Missouri ,  Washington, and S ina loa ,  Mexico 
(Fig .  13) .  1967 c o l l e c t i o n  da tes  from l i g h t  t r a p  mate r i a l  i n  
C a l i f o r n i a  and Missouri a r e  a t  p resen t  t h e  o l d e s t  known. As 
specimens of HeZiothis from in te rven ing  a reas  a r e  s t u d i e d ,  t h e  
d i s j u n c t  d i s t r i b u t i o n  w i l l  undoubtedly be  f i l l e d  i n  and e a r l i e r  
c o l l e c t i o n  da tes  e s t a b l i s h e d .  

L .  McLaughlin c o l l e c t e d  e i g h t  l a rvae  which he assumed were 
corn earworm on corn,  17 miles west o f  Othe l lo  on t h e  Royal Slope,  
Grant County, Washington. He rea red  them out  and s e n t  t h e  a d u l t s  
t o  t h e  authors  f o r  examination.  One o f  t h e  a d u l t s  proved t o  b e  
a Stombler moth, thus  e s t a b l i s h i n g  corn as t h e  f i r s t  known food 
p l a n t  of t h i s  s p e c i e s .  Light t r a p s  placed i n  tomato f i e l d s  have 
produced s e v e r a l  Stombler moth c o l l e c t i o n s  and have brought tomato 
under susp ic ion  a s  a p o s s i b l e  h o s t .  We b e l i e v e  it l i k e l y  t h a t  
s e v e r a l  a g r i c u l t u r a l  crops a r e  i n  f a c t  a t t acked  by t h e  Stombler 
moth. 

Two female Stombler moths were c o l l e c t e d  a l i v e  and t h e  eggs 
l a i d  by both  specimens were u n f e r t i l e .  Seventy pupae o f  HeZiothis 
a r e  now being rea red  by Drs. W .  H.  Lange, J r . ,  A .  Kishaba and 
H. Toba who a r e  working on t h e  biology.  
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