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ABSTRACT ACKNOWLEDGMENTS 

There  have been 18 s p e c i e s- g r o u p  
names p roposed  for N e a r c t i c  
c o n i f e r- f e e d i n g  m o t h s  i n  t h e  g e n u s  
C h o r i s t o n e u r a .  Of t h e s e ,  hous tonana  
(Grote) and i t s  synonym, r e t a n a  
(Walsingham) , a p p l y  t o  Cupress-  
a c e a e- f e e d i n g  p o p u l a t i o n s  now a s s i g n e d  
t o  Cudonigera  O b r a z t s o v  & Powel l .  The 
remain ing  species a r e  P i n a c e a e- f e e d e r s ,  
m o s t l y  members of t w o  ser ies :  (1) t h e  
Fumiferana complex, a s s o c i a t e d  w i t h  
s p r u c e s  and f i r s  ( s u b f a m i l y  
A b i e t o i d e a e )  and c o n s i d e r e d  t o  c o n s i s t  
o f  5 a l l o p a t r i c  s p e c i e s  ( w i t h  t h r e e  
synonyms) ; and ( 2 )  t h e  Lamber- 
t i a n a  complex, f e e d i n g  o n  p i n e s  
( s u b f a m i l y  P i n o i d e a e )  and c o n s i s t i n g  o f  
t w o  a l l o p a t r i c  s p e c i e s ,  t h e  w e s t e r n  C .  
l a m b e r t i a n a  ( B u s c k )  w i t h  t h r e e  
s u b s p e c i e s  and t h e  e a s t e r n  C. p i n u s  
Freeman w i t h  t w o  s u b s p e c i e s .  
g r o u p ,  t h e  C a r n a n a  complex,  is  b e l i e v e d  
to  be associated w i t h  D o u g l a s- f i r  
( P s e u d o t s u g a ) .  I t s  p o p u l a t i o n s  occur 
i n  C a l i f o r n i a ,  w i t h  t w o  named r a c e s ,  
s y m p a t r i c  w i t h  e l e m e n t s  o f  b o t h  t h e  
A b i e t o i d e a e-  and P i n o i d e a e- f e e d i n g  
complexes.  One named e n t i t y ,  
s p a l d i n g i a n a  O b r a z t s o v ,  i n  Utah, i s  of 
unknown a f f i n i t i e s .  

A t h i r d  

Keywords: Nomenclature  ( i n s e c t ) ,  
Chor i s t o n e u r a .  

I thank  USDA F o r e s t  S e r v i c e  
r e s e a r c h e r s  V. M .  C a r o l i n  J r .  , G. E. 
Daterman, R .  E. S t e v e n s ,  and T. R.  
T o r g e r s e n ;  and W.  J. A. Volney,  
U n i v e r s i t y  of C a l i f o r n i a ,  B e r k e l e y ,  f o r  
r e v i e w  o f  a d r a f t  o f  t h e  m a n u s c r i p t .  
Al though n o t  a l l  my n o m e n c l a t u r a l  
d e c i s i o n s  a r e  n e c e s s a r i l y  e n d o r s e d  by 
a n y  o n e  r e v i e w e r ,  t h e i r  comments and 
cri t icisms were h e l p f u l  i n  c l a r i f y i n g  
t h e  d i s c u s s i o n  and i n  d e v e l o p i n g  t h e  
c o n c l u s i o n s .  F i e l d  t r a v e l  d u r i n g  
1966-70 and s t u d y  a t  t h e  B r i t i s h  Museum 
i n  1 9 7 1  were i n  p a r t  funded  by N a t i o n a l  
S c i e n c e  Founda t ion  g r a n t s  GB-4014 and 
GB-6813X. USDA F o r e s t  S e r v i c e  
p e r s o n n e l  a l l o w e d  me to  u s e  f a c i l i t i e s  
i n  t h e  Modoc and S h a s t a  N a t i o n a l  
Forests  i n  1970-74 and p r o v i d e d  f i e l d  
c o l l e c t i o n s  from t h e  1974 p i l o t  s t u d y  
o f  t h e  e f f e c t s  of Dylox. 

J. A. D e B e n e d i c t i s  and D. L. Wagner, 
U n i v e r s i t y  of C a l i f o r n i a ,  B e r k e l e y ,  
ass is ted  w i t h  f i e l d  s u r v e y  and 
l a b o r a t o r y  r e a r i n g  w o r k  d u r i n g  1978-79, 
funded  i n  p a r t  by t h e  CANUSA Spruce  
Budworms Program-Wes t (FS-PNW-G-5 9 )  . 
The maps were p r e p a r e d  by J. T. 
S o r e n s e n ,  U n i v e r s i t y  of C a l i f o r n i a ,  
Be r k e  l e y .  
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P o s s i b l y  no species o f  L e p i d o p t e r a  
h a s  been more i n t e n s i v e l y  s t u d i e d  
d u r i n g  t h e  p a s t  q u a r t e r ,  c e n t u r y  t h a n  
t h e  s p r u c e  budworm i n  Nor th  America ,  
y e t  t h e  nomenc la tu re  o f  t h e  
C h o r i s t o n e u r a  f u m i f e r a n a  g r o u p  h a s  
c o n t i n u e d  t o  be  c o n f u s i n g .  Al though  
some problems a re  t raceable t o  pre- 
mature  or  care less  taxonomic  w o r k ,  t h e  
p r i n c i p a l  source of t u r m o i l  l i e s  i n  t h e  
c o m p l e x i t y  of v a r i a t i o n  among 
p o p u l a t i o n s .  An a r r a y  o f  i n t e r -  
re l a  t i o n s h i p s  e x  i s  t s : s y m p a t r i c  
p o p u l a t i o n s  e x h i b i t  v a r y i n g  d e g r e e s  o f  
re p roduc t iv e  i  s o l a t i o n  , and a l lopat r ic  
p o p u l a t i o n s  show g e o g r a p h i c a l  
v a r i a t i o n s  i n  s i z e  a n d  color of a d u l t s ,  
l a r v a e ,  and pupae  and i n  p r e f e r e n c e s  
f o r  h o s t  p l a n t s .  T h e r e  are b o t h  
po lymorph ic  and c o n t i n u o u s l y  v a r i a b l e  
f e a t u r e s ,  and c h a r a c t e r s  conven-  
t i o n a l l y  used by t a x o n o m i s t s  i n  
d e f i n i n g  species i n  moths  a r e  n o t  
s u f f i c i e n t l y  d i f f e r e n t i a t e d  i n  t h i s  
g r o u p  t o  p r o v i d e  r e l i a b l e  m o r p h o l o g i c a l  
i n d i c a t o r s  o f  g e n e t i c  and b e h a v i o r a l  
c o m p a t i b i l i t y  among p o p u l a t i o n s .  

An i n c r e a s e  i n  r e s e a r c h  o n  t h e  
Nearct ic  conifer-feeding C h o r i s t o n e u r a  
as a r e s u l t  o f  t h e  Canada/U.S. S p r u c e  
Budworms Program, l a u n c h e d  i n  1 9 7 7 ,  h a s  
broadened i n t e r e s t  i n  and t h e  n e e d  €or 
b e t t e r  communicat ion about  t h e s e  
i n s e c t s  . De s p i t e  c o n s i d e r a b l e  f u n d  i n g  
and i n t r i c a t e  o r g a n i z a t i o n a l  p l a n n i n g  , 
d i s a g r e e m e n t  e x i s t s  c o n c e r n i n g  t h e  
number, l e v e l  of taxonomic  d i s t i n c t -  
n e s s ,  and g e o g r a p h i c a l  d i s t r i b u t i o n s  of 
s p e c i e s  and  races, a s  w e l l  as  t h e  names 
a p p l i e d  t o  them. Thus ,  a n  u p d a t e d  
summary o f   nomenc la tu re  i n  t h i s  species  
g r o u p  and agreement  among r e s e a r c h e r s  
a b o u t  correct  a p p l i c a t i o n  o f  names seem 
e s s e n t  i a l . 

Moreover,  a r e v i s e d  c h e c k l i s t  of 
Nor th  American L e p i d o p t e r a ,  which h a s  
been s e v e r a l  y e a r s  i n  p r e p a r a t i o n  by a 
team o f  s p e c i a l i s t s ,  is  n e a r l y  
completed- - the f i r s t  u p d a t e d  l i s t  i n  40 
y e a r s  (Hodges e t  a l . ,  i n  p r e s s ) .  
Acceptance  o f  t h e  nomenc la tu re  i n  t h i s  
l i s t  by t h e  U.S. Depar tment  of 
A g r i c u l t u r e  and t h e  E n t o m o l o g i c a l  
S o c i e t y  of  America (and t h e r e f o r e  t h e  
E .S .A .  common names l i s t - - S u t h e r l a n d  e t  
a l .  1978)  is a n t i c i p a t e d .  T h i s  s h o u l d  
p r o v i d e  a c o n s i d e r a b l y  s t r o n g e r  b a s e  
f o r  s t a b i l i z a t i o n  of names o f  a l l  N o r t h  
American L e p i d o p t e r a .  I have  con-  
t r i b u t e d  t h e  t e x t  f o r  t h e  T o r t r i c i d a e ,  
a i d e d  by r e v i e w s  and c o n t r i b u t i o n s  from 
s e v e r  a 1 con tempora  ry  spec i a l  i s t s, 
i n c l u d i n g  R .  W .  Brown, R .  W .  Hodges, 
and W. E. Mi l le r .  T a b l e  I  l is ts  v a l i d  
and synonymous names , appl ied  t o  
c o n i  f e  r- f e e d  i n g  C h o r i s t o n e u r a  and 
Cudonigera  a s  t h e y  w i l l  be' t r e a t e d  i n  
Hodges' ( i n  p re s s )  c h e c k l i s t .  

I n  g e n e r a l ,  t h e  c h e c k l i s t  i s  n o t  
e n v i s i o n e d  a s  a v e h i c l e  f o r  r e v i s i n g  
taxonomic  w o r k ,  b u t  t h e r e  w i l l  be many 
n o m e n c l a t u r a l  c h a n g e s .  Names f o r m e r l y  
a p p l i e d  i n  many t a x a  have become ob- 
solete a s  a r e s u l t  o f  taxonomic  s t u d y  
o f  Nearct ic  or o t h e r  f a u n a s ,  p a r t i -  
c u l a r l y  t h e  P a l e a r c t i c .  A u t h o r s  h a v e  
been e x p e c t e d  to  i n c o r p o r a t e  
n o m e n c l a t u r a l  c h a n g e s  where f i r s t h a n d  
taxonomic  e x p e r t i s e  e n a b l e s  g e n e r i c  
r e a s s i g n m e n t s  and synonymies.  
T h e r e f o r e  , many new c o m b i n a t i o n s  a n d  
new synonymies w i l l  be  p u b l i s h e d  i n  t h e  
c h e c k l i s t  w i t h o u t  e x p l a n a t i o n s .  I n  
most i n s t a n c e s ,  e x p l a n a t i o n s  would b e  
o f  i n t e r e s t  o n l y  t o  s p e c i a l i s t s ,  b u t  i n  
a f ew cases t h e  impor tance  o f  t h e  
i n s e c t s  i n  a g r i c u l t u r a l  entomology or 
o t h e r  a p p l i e d  f i e l d s  is s u c h  t h a t  
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CHRONOLOGICAL HISTORY OF 
THE SPECIES GROUP NAMES 

p u b l i s h e d  i n t e r p r e t a t i o n  i s  war- 
r a n t e d .  Because t h e  Canada/U.S. Spruce  
Budworms Program is i n  i t s  e a r l y  
p h a s e s ,  t h e  s p r u c e  budworm complex is  
s u c h  a case. 

T a b l e  1- - C h e c k l i s t  o f  v a l i d  and 
synonymous names u s e d  for Nor th  
American c o n i f e r- f e e d i n g  C h o r i s t o n e u r a  
and Cudonigera  (synonyms u n d e r l i n e d ) 1 /  

C h o r i s t o n e u r a  L e d e r e r ,  1859 
f umi fe rana  (Clemens , 1865)  

n i g r i d i a  (Robinson ,  1869)  
r e t i n i a n a  (Walsingham, 1879)  

l i n d s e y a n a  O b r a z t s o v ,  1962 
v i r i d i s  Freeman, 1967 

o c c i d e n t a l i s  Freeman, 1967 
b i e n n i s  Freeman, 1967 
o r a e  Freeman, 1967 
c a r n a n a  (Barnes  & B u s c k ,  1920)  

l a m b e r t i a n a  ( B u s c k ,  1915) 
c. c a l i f o r n i c a  Powel l ,  1964 

1. ponderosana  O b r a z t s o v ,  1962 
1. s u b r e t i n i a n a  Obraz t sov ,  1962 

p i n u s  Freeman, 1953 
p. maritima Freeman, 1967 

s p a l d i n g i a n a  O b r a z t s o v ,  1962 

hous tonana  (Grote , 187 3)  
Cudonigera  O b r a z t s o v  & Powel l ,  1977 

re t a n a  (Walsingham, 1879)  

1/After  Powel l  - i n  Hodges e t  al. 
( i n  p r e s s ) .  

f u m i f e r a n a  Clemens,  1865,  Proc. 
Entomol. Soc .  P h i l a .  5:129 ( T o r t r i x )  

The e a r l i e s t  name a p p l i e d  t o  any 
Nor th  American c o n i f e r - f e e d i n g  
C h o r i s t o n e u r a  is f u m i f e r a n a ,  d e s c r i b e d  
from " V i r g i n i a . "  A l e c t o t y p e  was 
d e s i g n a t e d  by D a r l i n g t o n  (1947)  , w h o  
i n d i c t e d  t h e r e  are  no d a t a  associated 
w i t h  t h e  spec imen ,  a s  i s  t r u e  of 
Clemens'  mater ia l  g e n e r a l l y  (see Miller 
(1973)  for a review of t h e  h i s t o r y  and 
s t a t u s  of Clemens'  t y p e s  and  a s s o c i a t e d  
c a t a l o g  numbers ) .  Thus, t h e  a c c u r a c y  
or a n y  r e s t r i c t i o n  of t h e  t y p e  l o c a l i t y  
c a n n o t  be  d e t e r m i n e d .  T r e a t e d  i n  
T o r t r i x  or Harmologa, a N e w  Zealand 
g e n u s ,  i n  e a r l y  l i t e r a t u r e, t h e  s p e c i e s  
l a t e r  was placed i n  A r c h i p s  (=  C a c o e c i a )  
u n t i l  Freeman (1947)  a s s i g n e d  
f u m i f e r a n a  to  t h e  P a l e a r c t i c  genus  
C h o r i s t o n e u r a .  

n i g r i d i a  Robinson,  1869, T r a n s .  Am. 
 Entomol. Soc. 2:268 ( T o r t r i x )  

D e s c r i b e d  f rom "Ohio, Pa. ,  and 
Mass., " t h i s  i s  t h e  o n l y  synonymous 
name proposed  f o r  t h e  widespread  
s p r u c e  budworm o f  e a s t e r n  Nearctic 
boreal f o r e s t s .  D a r l i n g t o n  (1947) 
ment ioned  a cotype a t  t h e  Academy o f  
N a t u r a l  S c i e n c e s ,  P h i l a d e l p h i a ;  b u t  
a p p a r e n t l y  n o  formal d e s i g n a t i o n  o f a 
l e c t o t y p e  and  r e s t r i c t i o n  of t h e  t y p e  
l o c a l i t y  h a s  been  made. R e p r e s e n t a t i v e  
spec imens  of t y p e  material o f  n i g r i d i a  
and f u m i f e r a n a  were examined by F e r n a l d  
i n  t h e  1 8 7 0 ' s  ( D a r l i n g t o n  1947 ,  p. 8 6 ) ,  
who c o n c l u d e d  t h e  t w o  are synonyms 
( F e r n a l d  1881,  p. 6 3 ) .  
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hous tonana  Grote, 1 8 7 3 ,  B u l l .  B u f f a l o  r e t i n i a n a  Walsingham, 1879,  i l l u s .  . 
Soc .  Nat. S c i .  :15 ( T o r t r i x )  Lep id .  H e t .  B r .  Mus. 4:12 ( L o z o t a e n i a )  

The n e x t  o l d e s t  name used for a 
c o n i  f e r-f e e d i n g  moth former 1 y 
c o n s i d e r e d  a member of C h o r i s t o n e u r a  is  
hous tonana  Grote, which was based on a 
specimen from "Texas." The t y p e  
specimen i s  b e l i e v e d  t o  be no l o n g e r  
e ' x t an t .  A synonym, r e t a n a  Walsingham, 
is a v a i l a b l e ,  b u t  t h e  species i s  
d i s t i n c t i v e ,  and  Grote' s d e s c r i p t i o n  
seems u n e q u i v o c a l  so t h a t  n e i t h e r  
s u p p r e s s i o n  o f  i t  a s  a nomen dubium nor  
d e s i g n a t i o n  of a n e o t y p e  seems 
n e c e s s a r y .  T h i s  species was i n c l u d e d  
i n  C h o r i s t o n e u r a  (Freeman 1958,  Powel l  
1 9 6 4 ) ;  b u t  r e c e n t l y  Cudonigera  
Obraztsov and Powel l  was proposed for 
hous tonana ,  p r i m a r i l y  o n  t h e  b a s i s  o f  
m o r p h o l o g i c a l  f e a t u r e s  of t h e  a d u l t  
which d i f f e r  marked ly  f rom al l o t h e r  
C h o r i s t o n e u r a  (Powel l  and O b r a z t s o v  
1 9 7 7 ) .  Cudon ige ra  h o u s t o n a n a  feeds 
e x c l u s i v e l y  o n  J u n i p e  r u s  (Cupressaceae )  
(Powel l  1964,  H e i n r i c h s  and Thompson 
1968)  ; a l l  o t h e r  Nearctic c o n i f e r -  
f e e d i n g  C h o r i s t o n e u r a  are r e s t r i c t e d  t o  
P i n a c e a e  ( S t e h r  1 9 6 7 ) .  

r e t a n a  Walsingham, 1879 ,  i l l u s .  Lep id .  
H e t .  B r .  Mus. 4:13 ( L o z o t a e n i a )  

T h i s  name was , r e c o g n i z e d  by Grote 
(1881, p. 9 )  a s  synonymous w i t h  
hous tonana ,  a c o n c l u s i o n  a c c e p t e d  by 
s u b s e q u e n t  worke r s .  The t y p e  l o c a l i t y ,  
c i t e d  as  "Texas ,"  is Bosque County ,  
Texas ,  a c c o r d i n g  to  da ta  o n  t h e  
l e c t o t y p e  ( P o w e l l  and  O b r a z t s o v  1 9 7 7 ) .  

The e a r l i e s t  name appl ied to  any 
w e s t e r n  budworm is r e t i n i a n a  
Walsingham, d e s c r i b e d  from o n e  specimen 
c o l l e c t e d  a t  Mount S h a s t a ,  C a l i f o r n i a ,  
i n  1871.  F a i l u r e  t o  r e c o g n i z e  i t s  
s t a t u s  by most s u b s e q u e n t  t a x o n o m i s t s  
p r e c l u d e d  u s e  o f t h i s  name i n  
l i t e r a t u r e  o n  budworms. G e n e r a l l y ,  i t  
was l i s t e d  i n  t h e  g e n u s  A r c h i p s  by 
e a r l i e r  worker s ,  b u t  Freeman (1958) 
t r a n s f e r r e d  r e t i n i a n a  t o  C h o r i s t o n e u r a ,  
s u g g e s t i n g  t h a t  i t  m i g h t  be r e l a t e d  t o  
t h e  p i n e- f e e d i n g  species. Freeman 
i l l u s t r a t e d  a specimen from Mono 
County ,  C a l i f o r n i a ,  as  r e p r e s e n t i n g  
re t  i n i a n a .  

O b r a z t s o v .  (1962)  r e c o g n i z e d  t h a t  
F reeman ' s  a s s s u m p t i o n  was based  o n  a 
m i s i d e n t i f i c a t i o n  of moths  now cal led  
s u b r e t i n i a n a  O b r a z t s o v ,  a p i n e- f e e d e r .  
O b r a z t s o v  i l l u s t r a t e d  s t r u c t u r a l  
f e a t u r e s  of t h e  h o l o t y p e  of r e t i n i a n a  
and p r e s e n t e d  p h o t o g r a p h s  of spec imens  
from Oregon and N e w  Mexico which he  
supposed t o  be c o n s p e c i f i c .  Powel l  
(1964)  applied t h e  c o n c e p t  o f  
f u m i f e r a n a  C l e m e n s  b r o a d l y ,  to  i n c l u d e  
a l l  f i r -  and s p r u c e- f e e d i n g  
p o p u l a t i o n s ,  and r e c o g n i z e d  r e t i n i a n a  
as  a synonym b e c a u s e  pa le  spec imens  o f  
Abies- feed ing  p o p u l a t i o n s  i n  Modoc 
County  ( a b o u t  150  km--90 miles--east o f  
Mount S h a s t a )  resemble Walsingham' s 
d e s c r i p t i o n  and i l l u s t r a t i o n  of 
r e t i n i a n a .  

4 



l a m b e r t i a n a  B u s c k ,  1915,  Proc .  Entomol. p i n u s  Freeman, 1953,  Can. Entomol. 
S o c .  Wash. 17:86 ( T o r t r i x )  85 :122 ( C h o r i s t o n e u r a )  

The e a r l i e s t  name proposed  f o r  any 
p i n e- f e e d i n g  p o p u l a t i o n  i n  N e a r c t i c  
C h o r i s t o n e u r a  is  l a m b e r t i a n a  Busck,  
d e s c r i b e d  from Ashland ,  i n  s o u t h e r n  
Oregon ( J a c k s o n  C o u n t y ) .  The l o c a l i t y  
was o r i g i n a l l y  ' g iven  as "Oakland," 
Oregon, b u t  t h e  t y p e  se r ies  i s  from 
Ashland a c c o r d i n g  t o  t h e  l a b e l s  and 
Hopkins' d a t a .  Some o f  t h e  l a b e l s  a r e  
p r i n t e d  by machine,  and some a r e  
h a n d w r i t t e n ;  t h e  l a t t e r  were e v i d e n t l y  
m i s r e a d  by B u s c k .  The species was 
a s s i g n e d  t o  C h o r i s t o n e u r a  by Freeman 
( 1 9 5 8 ) ,  who l i s t e d  t h e  s p e c i e s  a l so  
from C a l i f o r n i a  and N e w  Mexico w i t h o u t  
specific d a t a .  The concept of 
l amber t  i a n a  was broadened by O b r a z t s o v  
(1962) t o  i n c l u d e  p o p u l a t i o n s  i n  Idaho ,  

Montana, Wyoming, and N e w  Mexico. 

T h i s  name was p r o v i d e d  by Freeman for 
p i n e- f e e d i n g  p o p u l a t i o n s  o f  e a s t e r n  
Canada, f o l l o w i n g  e x t e n s i v e  s t u d i e s  by 
s e v e r a l  r e s e a r c h e r s  on d i f f e r e n c e s  i n  
b i o l o g y ,  pheno logy ,  immature s t a g e s ,  
p a r a s i t e s ,  and i s o l a t i n g  mechanisms 
between t h i s  and t h e  s y m p a t r i c  
C h o r i s t o n e u r a  f u m i f e r a n a .  The t y p e  
l o c a l i t y  i s  B e a u s e j o u r ,  Manitoba.  

s p a l d i n g i a n a  O b r a z t s o v ,  1962,  Am. Mus. 
Novi t .  2101:6 ( C h o r i s t o n e u r a )  

T h i s  species was d e s c r i b e d  from 
Provo,  Utah, on t h e  b a s i s / o f  a s i n g l e  
male specimen. 

- s u b r e t i n i a n a  O b r a z t s o v ,  1962 ,  Am. Mus. 
N o v i t .  2101:9 ( C h o r i s t o n e u r a )  

c a r n a n a  Barnes  and B u s c k ,  1920, C o n t r .  
Nat.  H i s t .  Lepid .  N.A. 4 ( 3 ) : 2 1 4  Using spec imens  from "Monachee," 
( T o r t r i x )  T u l a r e  County,  C a l i f o r n i a ,  8 ,000 fee t  

T h i s  d i s t i n c t i v e ,  r u s t -  and w h i t e-  s u b r e t i n i a n a .  Presumably t h i s  is t h e  
( 2  450 m ) ,  O b r a z t s o v  d e s c r i b e d  

c o l o r e d  moth was d e s c r i b e d  o n  t h e  b a s i s  s i t e  now c a l l e d  Monache Meadows, 
o f  specimens l a b e l e d  "Camp Baldy,  San 
Bernard  i n o  Mountain s, C a l i f  o r n  i a."  The 
type l o c a l i t y  p resumably  is  a t  or n e a r  
t h e  p l a c e  now known as Mount Baldy Post 
O f f i c e  ( d e s i g n a t e d  as Camp Baldy  on 
roadmaps as r e c e n t l y  a s  1 9 4 7 ) ,  which is 
s i t u a t e d  a t  a b o u t  1  300-m ( 4 , 2 5 0- f o o t )  
e l e v a t i o n  n e a r  t h e  L o s Angeles-  
S a n  B e r n a r d i n o  County l i n e  i n  t h e  Sari 
G a b r i e l  Mountains .  There  have been  n o  
v e r i f i e d  r e c o r d s  from t h e  San 
B e r n a r d i n o  Mountains .  The species was 

s i t u a t e d  n e a r  t h e  h e a d w a t e r s  o f  t h e  
s o u t h  f o r k  o f  t h e  Kern R i v e r ,  west o f  
Olancha P a s s  i n  t h e  s o u t h e r n  S i e r r a  . 

Nevada..  T h i s  race was t r e a t e d  a s  a 
s u b s p e c i e s  of l a m b e r t i a n a  by Powel l  
(1964)  o n  t h e  b a s i s  o f  p h e n o t y p i c  
s i m i l a r i t y  o f  a d u l t s  i n  p o p u l a t i o n s  o f  
t h e  c e n t r a l  and n o r t h e r n  S i e r r a  Nevada 
and t h e  p i n e- f e e d i n g  p o p u l a t i o n  of 
Warner Mountains ,  Modoc County,  and 
b e c a u s e  o f  t h e  a l l o p a t r i c  o c c u r r e n c e  of 
t h e s e  p o p u l a t i o n s  i n  r e l a t i o n  t o  

r e c o g n i z e d  a s  a C h o r i s t o n e u r a  r e l a t e d  l a m b e r t i a n a  s. s t r .  and c a l i f o r n i c a  
to  f u m i f e r a n a  by Freeman (1958) ,  and P o w e l l  west of t h e  S i e r r a n  crest .  
s u b s e q u e n t l y  c a r n a n a  was t r e a t e d  as a 
s u b s p e c i e s  o f  l a m b e r t i a n a  (Powel l  1 9 6 4 ) .  
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p o n d e r o s a n a  O b r a z t s o v ,  1962,  Am. Mus. f rom a s e r i e s  o f  C h o r i s t o n e u r a   
Novi t .  2101:14 ( C h o r i s t o n e u r a )  

I n  b roaden ing  t h e  c o n c e p t  o f  
l a m b e r t i a n a ,  O b r a z t s o v  r e c o g n i z e d  
s i m i l a r i t y  o f  moths i n  C o l o r a d o  t o  
t h o s e  o f  t h e  n o r t h e r n  Rockies which he 
t r e a t e d  a s  l a m b e r t i a n a ,  and he  
d e s i g n a t e d  a se r ies  r e a r e d  from 
ponderosa  p i n e  a t  S u g a r  L o a f ,  Boulder  
County,  a s  ponderosana .  

l i n d s e y a n a  O b r a z t s o v ,  1962,  Am. Mus. 
Novi t  . 210 1 : 16  ( C h o r i s t o n e u r a )  

A c o l l e c t i o n  o f  C h o r i s t o n e u r a  was 
made by A.  W. L indsey  i n  t h e  D a v i s  
Creek area o f  t h e  Warner Mounta ins ,  
Modoc County,  C a l i f o r n i a ,  i n  1922. 
I n c l u d e d  were n e a r l y  1 0 0  s p e c i m e n s  
r e p r e s e n t i n g  e a c h  o f  t w o  p o p u l a t i o n s  
now known t o  be f i r - f e e d i n g  and 
p i n e- f e e d i n g  s p e c i e s  and r e f e r r e d  t o  as 
r e t i n i a n a  and s u b r e t i n i a n a ,  
r e s p e c t i v e l y .  A p o r t i o n  o f  t h e .  
po lymorphic  Ab i e s- f  e e d  Fng p o p u l a t i o n  
t h e r e  c o n s i s t s  o f  i n d i v i d u a l s  w i t h  p a l e  
t a n  f o r e w i n g s  w i t h o u t  d a r k  m a r k i n g s ,  
and t h i s  form was s e l e c t e d  by O b r a z t s o v  
to  name. H e  supposed  t h i s  t o  be a 
s u b s p e c i e s  o f  l a m b e r t i a n a ,  d e s p i t e  t h e  
f a c t  t h a t  spec imens  p h e n o t y p i c a l l y  
s i m i l a r  t o  s u b r e t i n i a n a  had been  
c o l l e c t e d  by L indsey  i n  t h e  Warner 
Mountains ,  and o t h e r s  had been  r e a r e d  
by USDA F o r e s t  S e r v i c e  r e s e a r c h e r s  from 
l o d g e p o l e  p i n e  i n  1952-53 (Powel l  1964,  

“ f u m i f e r a n a ”  (=  r e t i n i a n a )  and t h e s e  
matched spec imens  r e a r e d  f rom A b i e s  i n  
t h e  Warner Mounta ins  d u r i n g  1950-57 
( P o w e l l  1964,  p. 1 7 6 ) .  

c a l i f o r n i c a  P o w e l l ,  1964,  Univ. C a l i f .  
Pub l .  Entomol. 32:179 ( C h o r i s t o n e u r a )  

T h i s  name was a p p l i e d  t o  p o p u l a t i o n s  
i n  t h e  Nor th  Coast Range ( t y p e  
l o c a l i t y :  Anderson S p r i n g s ,  L a k e  
C o u n t y ) ,  s o u t h e r n  Cascade Range, and 
west s l o p e  o f  t h e  S i e r r a  Nevada. 
Al though none had been r e a r e d ,  l a r v a e  
o f  t h e s e  p o p u l a t i o n s  were assumed t o  b e  
p i n e- f e e d i n g  , and c a l i f o r n i c a  w a s  
a s s o c i a t e d  w i t h  l a m b e r t i a n a  as  a 
s u b s p e c i e s  on t h e  b a s i s  o f  t h e  
a l l o p a t r y  w i t h  l a m b e r t i a n a  i n  t h e  
s t r i c t  s e n s e  to  t h e  n o r t h ,  s u b r e t i n i a n a  
t o  t h e  e a s t ,  and c a r n a n a  i n  s o u t h e r n  
C a l i f o r n i a .  

b i e n n i s  Freeman, 1967,  Can. Entomol.  
99 :4 51 ( C h o r i s t o n e u r a )  
- 

T h i s  s p e c i e s  was d i s t i n g u i s h e d  
p r i m a r i l y  o n  t h e  b a s i s  o f  t h e  l a r g e r  
a v e r a g e  s i z e  and d a r k e r  c o l o r a t i o n  o f  
a d u l t s  and t h e  f a c t  t h a t  2 y e a r s  are 
r e q u i r e d  t o  complete t h e  l i f e  c y c l e .  
The t y p e  l o c a l i t y  is  8  miles (13 km) 
s o u t h  o f  C h e r r y v i l l e  ( i n  t h e  Monashee 
Mountains n e a r  Vernon) i n  s o u t h e r n  
B r i t i s h  Columbia,  where spec imens  were 

p .  1 8 3 ) .  I n  t r e a t i n g  f u m i f e r a n a  r e a r e d  from s p r u c e  ( P i c e a  sp.) and f i r  
b r o a d l y ,  I r e l e g a t k d  l i n d s e y a n a  t o  (Abies l a s i o c a r p a )  . 
synonymy, r e c o g n i z i n g  t h e  t a n  form a s  a 
polymorph ph’ase i n  samples r e a r e d  from 
Abies ( P o w e l l  1964,  p. 1 7 5 ) .  

I p o i n t e d  o u t  t h a t  O b r a z t s o v ’ s  
l i n d s e y a n a  t y p e s  had been e x t r a c t e d  

6 



o c c i d e n t a l i s  Freeman, 1967,  Can. Freeman (1967,  p. 453) l i s t e d  
Entomol. 99 :451 ( C h o r i s t o n e u r a )  l i n d s e y a n a  among s e v e r a l  forms thought 

to  be p i n e- f e e d e r  s. 
C o n s i d e r e d  t o  be t h e  most w i d e s p r e a d ,  

dominant  c o n i f e r- f e e d i n g  C h o r i s t o n e u r a  
i n  t h e  w e s t e r n  Nearctic, o c c i d e n t a l i s  
was d e s c r i b e d  from K l i c k i t a t  Coun ty ,  
Washing ton ,  r e a r e d  from Pseudo t suga .  
P o p u l a t i o n s  b e l i e v e d  t o  be c o n s p e c i f i c  
were r e c o r d e d  from N e w  Mexico t h r o u g h  
t h e  n o r t h e r n  Rocky Mountain S ta tes  t o  
B r i t i s h  Columbia and  i n  n o r t h e r n  
C a l i f o r n i a  (Freeman 1 9 6 7 ) .  

orae Freeman, 1967,  Can. Entomol. 
99:452 ( C h o r i s t o n e u r a )  

T h i s  name was a p p l i e d  t o  a p o p u l a t i o n  
a t  K i t i m a t  i n  n o r t h  coastal  B r i t i s h  
Columbia. C h o r i s t o n e u r a  o r a e  c o n s i s t s  
o f  small i n d i v i d u a l s  which are  
p h e n o t y p i c a l l y  s imi lar  t o  f u m i f e r a n a .  
The t y p e  s e r i e s  was reared from Abies  
and P i c e a .  D i f f e r e n c e s  i n  polymorph 
p h a s e s  ( S t e h r  1964)  and c h a r a c t e r i s t i c  
p h y s i o l o g i c a l  d a t a  (Harvey 1967)  appear 
t o  be t h e  p r i m a r y  d i s t i n g u i s h i n g  
f e a t u r e s  of t h e  p o p u l a t i o n .  

v i r i d i s  Freeman, 1967,  Can. Entomol.  
99:452 ( C h o r i s t o n e u r a )  

On t h e  ba s i s  o f  c o l l e c t i o n s  from 
B i d w e l l  C r e e k ,  Modoc County,  
C a l i f  or n i  a ,  Freeman renamed t h e  
f i r - f e e d i n g  p o p u l a t i o n  of t h e  Warner 
Mounta ins  v i r i d i s ,  d i s r e g a r d i n g  t h e  
n o m e n c l a t u r a l  p r i o r i t y  of l i n d s e y a n a  
f o r  t h a t  . p o p u l a t i o n .  Despite 
b i o l o g i c a l  i n f o r m a t i o n  document ing t h e  
s t a t u s  of l i n d s e y a n a  a s  t h e  pale form 
of t h e  f i r - f e e d i n g  C h o r i s t o n e u r a  and 
t h e  o c c u r r e n c e  of a s y m p a t r i c -  
p i n e- f e e d i n g  s p e c i e s  (Powel l  1964)  , 

maritima Freeman, 1967,  Can. Entomol. 
99:455 ( C h o r i s t o n e u r a )  

T h i s  name was proposed a s  a 
s u b s p e c i e s  of Choristoneura p i n u s , t o  
i n c  l u d e  p o p u l a t i o n s  from Massachuset t s  
s o u t h  t o  Kentucky.  The type l o c a l i t y  
is  B l a i n  ( P e r r y  County) , i n  t h e  
A l l eg  he ny Mount a i n s  of s o u t h  central
P e n n s y l v a n i a .  Known h o s t s  include 
p i n e s  of t h e  s u b s e c t i o n s  Aus t r a l e s  and 
C o n t o r t a e .  
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CURRENT STATUS OF 
NAMED FORMS 

~~ ~~ 

There  a r e  t w o  ser ies  o f  p o p u l a t i o n s  
among Nor th  American P i n a c e a e- f e e d i n g  
C h o r i s t o n e u r a ,  o n e  f e e d i n g  p r i m a r i l y  on 
s p r u c e s  and  f i r s  of t h e  g e n e r a  Picea, 
Abies, amd P s e u d o t s u g a  ( s u b f a m i l y  
A b i e t o i d e a e ;  F e r r e  1 9 5 2 ) ,  and t h e  o t h e r  
a l m o s t  e x c l u s i v e l y  on P i n u s  ( s u b f a m i l y  
P i n o i d e a e )  . For c o n v e n i e n c e ,  t h e s e  are 
r e f e r r e d  t o  h e r e  a s  t h e  Fumife rana  
complex and Lamber t i ana  complex, 
r e s p e c t i v e l y .  I n  e a c h  t h e r e  are 
p a r a l l e l  p a t t e r n s  of g e o g r a p h i c a l  
d i s t r i b u t i o n ,  w i t h  r e s u l t a n t  w i d e s p r e a d  
s y m p a t r i c  p a i r s ,  o n e  Abietoideae- 
f e e d i n g  and one  P i n o i d e a e- f e e d i n g ,  i n  
e a s t e r n  and w e s t e r n  p o r t i o n s  of the 
Nearctic. 

There  d o  n o t  seem t o  be documented 
i n s t a n c e s  o f  sympatric s p e c i e s  w i t h i n  
e i the r  t h e  Fumife rana  complex or 
Lamber t i ana  complex. T h e r e  is a t h i r d  
g r o u p  o f  p o p u l a t i o n s ,  however,  h e r e  
ca l led  t h e  Carnana complex,  f o r  ,which 
i n s u f f i c i e n t  d a t a  are a v a i l a b l e  to  
p r e c i s e l y  d e f i n e  r e l a t i o n s h i p s .  
Formerly ,  t h e s e  were t h o u g h t  to  be 
members o f  t h e  Lamber t i ana  complex,  
based - on a l l o p a t r i c  d i s t r i b u t i o n s  i n  
r e l a t i o n  t o  known p i n e- f e e d i n g  
p o p u l a t i o n s  (Powel l  1 9 6 4 ) .  Recen t  
e v i d e n c e ,  however , i n d i c a t e s  t h a t  t h e  
Carnana complex c o n s i s t s  of p o p u l a t i o n s  
f e e d i n g  on P s e u d o t s u g a ,  which a r e  
parapatric (Mount S h a s t a )  or sympatric 
(west slope of Sierra Nevada, San 
Gabriel Mountains)  w i t h  A b i e s- f e e d i n g  
p o p u l a t i o n s  o f  t h e  Fumife rana  complex.  

I n s t a n c e s  o f  l a r v a e  f e e d i n g  on o t h e r  
t h a n  t h e  normal  A b i e t o i d e a e  or 
P i n o i d e a e  h o s t  a r e  o c c a s i o n a l l y  
o b s e r v e d  b u t  u s u a l l y  o n l y  i n  mixed 
s t a n d s  o f  c o n i f e r  g e n e r a .  For example ,  
i n  1974 w e  r e a r e d  a l a r g e  number of 
C h o r i s t o n e u r a  r e t i n i a n a  from l a t e  

i n s t a r  s a m p l e s  c o l l e c t e d  o n  Abies 
c o n c o l o r  i n  t h e  Warner Mounta ins ,  
C a l i f o r n i a . l /  These  i n c l u d e d  a l l  
, l a r v a e  t h o u g h t  to  d i f f e r  from t h e  
t y p i c a l  g r e e n  budworm i n  p r e l i m i n a r y  
s o r t i n g ,  as w e l l  as  random s u b s a m p l e s  
of g r e e n  budworm from e a c h  c o l l e c t i o n .  
O f  5 , 3 6 8  moths r e a r e d ,  a b o u t  3 ,200 (60 
p e r c e n t )  were C. r e t i n i a n a  and  o n l y  
about 5 (<1 p e r c e n t )  C. l a m b e r t i a n a  
s u b r e t i n i a n a ,  which sometimes c a u s e s  
v i s i b l e  d e f o l i a t i o n  o f  l o d g e p o l e  p i n e  
a t  t h e  same l o c a l i t i e s  ( P i e r c e  and Hal l  
1 9 7 4 ) .  S t e h r  (1967)  , who a t t r i b u t e s  
most s u c h  records t o  d i s p e r s a l  of young 
l a r v a e  i n  autumn or s p r i n g ,  s ta tes '  t h a t  
t h e r e  a re  no  known r e c o r d s  of 
o v i p o s i t i o n  o n  t h e  r e c i p r o c a l  h o s t  
l e d i n g  t o  s u c c e s s f u l  e s t a b l i s h m e n t  o f  
l a r v a e .  P r o b a b l y  some p u b l i s h e d  
records or d a t a  o n  l a b e l s  o f  t h e  
"wrong" h o s t  are t h e  r e s u l t  of .  
misidentification o f  l a r v a e  or r e a r e d  
a d u l t s .  I n  g e n e r a l ,  t h e  e c o l o g i c a l  
s u b d i v i s i o n  appears t o  b e  r e m a r k a b l y  
d i s t i n c t  

I n  t h e  Fumife rana  and Lamber t i ana  
complexe s , t h e  pa rallel s i  t u  a t  i o n  
e x i s t s  w h e r e i n  e a c h  i s  r e p r e s e n t e d  i n  
t h e  e a s t e r n  h a l f  of t h e  c o n t i n e n t  by a 
w i d e s p r e a d  species t h a t  i s  r e l a t i v e l y  
c o n s t a n t  i n  b i o l o g i c a l  and p h e n o t y p i c  
c h a r a c t e r i s t i c s ,  b u t  i n  t h e  w e s t e r n  
p o r t i o n  is  more complicated. 
E n t o m o l o g i s t s  a g r e e  t h a t  C h o r i s t o n e u r a  
f u m i f e r a n a  is a monotypic  form 
o c c u r r i n g  from t h e  McKenzie R i v e r  n e a r  

lPowe11, J. A . ,  and V. Donahue. 
1974. M o n i t o r i n g  t h e  e f f e c t s  of Dylox 
on m i c r o l e p i d o p t e r o u s  l a r v a e .  USDA 
For .  S e r v . ,  Coop. Agreement F i n a l  Rep., 
17  p. 
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6 6  N ,  s o u t h e a s t w a r d  i n  a broad arc 
th rough  s o u t h e r n  Canada and a d j a c e n t .  
p a r t s  of t h e  U n i t e d  S t a t e s ,  t o  t h e  
Maritime P r o v i n c e s  and Newfoundland. 
C h o r i s t o n e u r a  p i n u s  is  s y m p a t r i c  a l o n g  
t h e  s o u t h e r n  par t  of t h i s  r a n g e  i n  t h e  
Great L a k e s  r e g i o n ,  e x t e n d i n g  f a r t h e r  
s o u t h  t h a n  d o e s  f u m i f e r a n a ,  i n  t h e  
n o r t h e r n  P l a i n s  S t a t e s ,  and i n  t h e  
Al legheny- Appalachian r e g i o n ,  where  
p o p u l a t i o n s  a r e  r e f e r r e d  t o  as  t h e  
s u b s p e c i e s  - C. p i n u s  m a r i t i m a .  

West o f  t h e  c o n t i n e n t a l  d i v i d e ,  
p o p u l a t i o n s  of t h e  Fumife rana  and 
Lamber t i ana  complexes  are  a lso  
s y m p a t r i c  i n  many a r e a s ,  b u t  t h e r e  is 
c o n s i d e r a b l y  g r e a t e r  v a r a b i l i t y .  Among 
w e s t e r n  components o f  b o t h  t h e  
A b i e t o i d e a e-  and P i n o i d e a e- f e e d i n g  
g r o u p s ,  a g r e a t  d e a l  of p o l y t y p i c  
( i n t e r p o p u l a t i o n a l )  v a r i a t i o n  e x i s t s ,  
n o t  o n l y  i n  a d u l t  and l a r v a l  I 

morpholog ies ,  b u t  i n  d e g r e e  of g e n e t i c  
polymorphism, p h y s i o l o g i c a l  t r a i t s ,  and 
p r e f e r e n c e s  f o r  h o s t  p l a n t s .  P a r t  o f  
t h e  c o m p l e x i t y  c a n  b e  a t t r i b u t e d  t o  a 
r e l a t i v e l y  f r a g m e n t a r y  s t a t u s  of 
sampl ing  compared w i t h  e a s t e r n  areas.  
I n  g e n e r a l ,  however, t h e  s i t u a t i o n  
ref lects  r e a l  b i o l o g i c a l  phenomena: 
t h e  i n t e r m i n g l i n g  o f  fores t  t ree  
s p e c i e s ,  s m a l l- s c a l e  p a t t e r n i n g  of p u r e  
s t a n d s ,  and g e o g r a p h i c a l  c o m p l e x i t y  o f  
w e s t e r n  fores t  r e g i o n s  ( E y r e  1954, p .  
9; S t e h r -  1 9 6 7 ) .  The i s o l a t i o n  or 
s e m i- i s o l a t i o n  .of  p o p u l a t i o n s  by t h e  
i s l a n d l i k e  d i s t r i b u t i o n  of mountain  
r a n g e s  and h o s t  t ree  t y p e s  presumably 
h a s  l e d  t o  d i v e r g e n c e  and c h a n g e s  i n  
mechanisms t h a t  i so la te  s p e c i e s .  
P r o b a b l y  t h e  b i o l o g i c a l  i n s t a b i l i t y  
cor responds  g e n e r a l l y  t o  t h e  more 
r e c e n t ,  p o s t g l a c i a l  c o l o n i z i n g  of t h e s e  
a r e a s  and t h e  c o n s e q u e n t  r e e s t a b l i s h -  
ment o f  c o n t a c t  between f l o r a s  and 

f a u n a s  which were i s o l a t e d  d u r i n g  
g l a c i a l  a d v a n c e s .  

Western Components of the 
Fu m i f erana Com p lex 

P r e s e n t  taxonomic c o n c e p t s  c o n s i d e r  
t h i s  a r r a y  to  compr i se  four m a i n l y  
a l l o p a t r i c  species, t h e  names o f  which 
have  been  a p p l i e d  th rough  h i s t o r i c a l  
chance .  The o ldes t  name was g i v e n  t o  
t h e  o n l y  r e p r e s e n t a t i v e  a v a i l a b l e  a 
c e n t u r y  a g o  (Walsingham 1879)  ; more 
recent names were proposed for  samples 
o f  s p o r a d i c a l l y  c o l l e c t e d  a d u l t s  
( O b r a z t s o v  1962)  or were a p p l i e d  to t h e  
p o p u l a t i o n s  which were best  known 
t h r o u g h  l a b o r a t o r y  s t u d i e s  a decade  ago  
(Freeman 1 9 6 7 ) .  

C h o r i s t o n e u r a  r e t i n i a n a  ( W l s m . ) . - -  
C l a r i f i c a t i o n  of t h e  s t a t u s  o f  
r e t i n i a n a  i s  p i v o t a l  t o  n o m e n c l a t u r a l  
a s s i g n m e n t s .  S u r v e y s  were conduc ted  i n  
n o r t h e r n  C a l i f o r n i a  and s o u t h e r n  Oregon 
i n  1966- 70, toward t h i s  g o a l . 2 /  Only 
s p o r a d i c  r e a r i n g  r e c o r d s  were- obtained, 
b u t  s u f f i c i e n t  p o p u l a t i o n  samples o f  
moths  t a k e n  a t  l i g h t s  were accumula ted  
t o  assess v a r i a t i o n .  I compared 
r e p r e s e n t a t i v e  spec imens  w i t h  t h e  
h o l o t y p e  of r e t i n i a n a  a t  t h e  B r i t i s h  
Museum i n  1971  and e s t a b l i s h e d  i ts  
i d e n t i f y  w i t h  s ample s  from McBride 
S p r i n g s  o n  Mount S h a s t a  and Donner 
Summit ( P l a c e r  C o u n t y ) ,  C a l i f o r n i a  
( r e a r e d  f rom A b i e s  c o n c o l o r ) .  
O b r a z t s o v ' s  (1962)  d e s c r i p t i o n  o f  t h e  

2Powel l ,  J. A. 1970. Taxonomic and 
b i o l o g i c a l  i n v e s t i g a t i o n s  o n  C a l i f o r n i a  
m i c r o l e p i d o p t e r a .  Univ. C a l i f .  Agric .  
Exp. S t n .  proj. 2063. Prog. Rep. 1970,  
3 P .  
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r e t i n i a n a  t y p e  specimen as " b a d l y  G a b r i e l  Mountains  and a t  lower 
denuded and damaged'' is i n  error.  The e l e v a t i o n s  (below 1 700.m-- 
specimen is i n  good c o n d i t i o n .  5,500 f e e t )  i n  t h e  Sierra Nevada, t h e s e  

r e t i n i a n a - l i k e  C h o r i s t o n e u r a  are 
T. D. E i c h l i n  o f  t h e  C a l i f o r n i a  S ta te  s y m p a t r i c  w i t h  t h e  monomorphic, 

Depar tment  o f  Food and A g r i c u l t u r e  and 
I c a r r i e d  o u t  f u r t h e r  s u r v e y s .  i n  t h e  
Modoc-Siskiyou area i n  1974 ,  p a r t l y  i n  
c o l l a b o r a t i o n  w i t h  t h e  USDA F o r e s t  
S e r v i c e ,  which p r o v i d e d  samples of 
l a r v a e  from n i n e  s i t es  i n  Modoc County 
f rom a p i l o t  c o n t r o l  project  o f  Dylox 
on t h e  Modoc budworm (see f o o t n o t e  1). 
L a r v a l  c o l l e c t i o n s  from Abies  o n  Mount 
S h a s t a  produced moths  c o n f i r m i n g  
s i m i l a r i t i e s  i n  pheno type ,  po lymorph ic  
v a r i a t i o n ,  and t h e  w e a k  s c l e r o t i z a t i o n  
of l a r v a l  and p u p a l  i n t e g u m e n t  ( s o u r c e  
o f  t h e  common name " g r e e n  budworm") 
among p o p u l a t i o n s  t h e r e  and i n  Modoc 
County. T h e r e f o r e ,  I b e l i e v e  t h e  name 
r e t  i n i a n a  a p p l i e s  t o  A b  ies-f e e d i n g  
p o p u l a t i o n s  i n  t h e  s o u t h e r n  Cascade  
Range, a t  Mount Shas ta ,  and i n  t h e  
Warner Mountains .  If, i n  t h e  f u t u r e ,  
t h e  Warner Mounta ins  p o p u l a t i o n  is 
deemed s u f f i c i e n t l y  d i s t i n g u i s h a b l e  t o  
war r a n t  n o m e n c l a t u r a l  r e c o g n i t i o n ,  t h e  
name l i n d s e y a n a  O b r a z t s o v ,  1962,  has  
p r i o r i t y  o v e r  v i r i d i s  Freeman, 1967 .  

Southward,  i n  t h e  S i e r r a  Nevada, 
Tehachapi  Range, and m o u n t a i n s  of 
s o u t h e r n  C a l i f o r n i a ,  t h e r e  are 
p o p u l a t i o n s  of C h o r i s t o n e u r a  t h a t  
e x h i b i t  s i m i l a r  g e n e t i c  polymorphism,  
having a morph w i t h  pale t a n ,  unmarked 
f o r e w i n g s .  Though t h e  a d u l t  p h e n o t y p e  
is  much l e s s  v a r i a b l e  t h a n  t h a t  of 
r e t i n i a n a  i n  Modoc County,  t h e s e  
p o p u l a t i o n s  appear  to  be a c o u n t e r -  
p a r t  of r e t i n i a n a .  T h e i r  d i s t r i b u -  
t i o n  i s  e n t i r e l y  i n  a s s o c i a t i o n  w i t h  
Abies ,  and l a r v a e  r e a r e d  i n  1979 from 
-. Abies  i n  E l  Dorado County were o f  t h e  
g r e e n ,  unmarked form. I n  t h e  San 

Pseudosuqa- feed ing  C. c a r n a n a ,  and a t  
h i g h e r  e l e v a t i o n s ,  n e a r  t h e  S i e r r a n  
crest (e. g . , Lake Tahoe) , w i t h  P i n u s-  
f e e d i n g  C .   l a m b e r t  i a n a  s u b r e  t i n i a n a .  

Northward,  C.  r e t i n i a n a  is  r e p l a c e d  
by o c c i d e n t a l i s ,  e i t h e r  a b r u p t l y ,  i n  
n o r t h e r n  Oregon a s  i n d i c a t e d  by Freeman 
(1967)  and S t e h r  (1967)  , or g r a d u a l l y  
i n  a s e r i e s  o f  b l e n d  zone p o p u l a t i o n s .  
V. M. C a r o l i n  ( p e r s o n a l  communicat ion)  
s t a t e s  t h a t  a C h o r i s t o n e u r a  w i t h  g r e e n  
l a r v a e  i d e n t i c a l  t o  r e t i n i a n a  of Modoc 
County,  C a l i f o r n i a ,  o c c u r s  i n  t h e  King 
Mountain  a r e a  n e a r  Burns ,  i n  east- 
c e n t r a l  Oregon, whereas  a f i r - f e e d i n g  
form i n  s o u t h - c e n t r a l  Oregon w e s t  of 
Lakeview is h e t e r o g e n e o u s ,  showing a 
g r a d a t i o n  between r e t i n i a n a  and 
o c c i d e n t a l i s  morphs i n  b o t h  l a r v a e  and 
a d u l t s .  C u r r e n t l y  under  i n v e s t i g a t i o n  
by W. J. A. Volney and W. E. W a t e r s ,  
U n i v e r s i t y  of C a l i f o r n i a ,  B e r k e l e y ,  
p o p u l a t i o n s  i n  t h i s  r e g i o n  a r e  c r i t i c a l  
to  a more t h o r o u g h  u n d e r s t a h d i n g  of t h e  
s y s t e m a t i c  and b i o l o g i c a l  r e l a t i o n s h i p s  
of C. r e t i n i a n a ,  C . c a r n a n a  
c a l i f o r n i c a ,  and C. o c c i d e n t a l i s .  - 

C h o r i s t o n e u r a  o c c i d e n t a l i s  
(Freeman)  .--As p r e s e n t l y  c o n c e i v e d  , 
t h i s  name a p p l i e d  t o  a l l  A b i e t o i d e a e-  
f e e d i n g  p o p u l a t i o n s  from n o r t h e r n  
Oregon, Washing t o n ,  s o u t h e r n  B r i t i s h  
C o l u m b i a ,  and t h e  Rocky Mountain  S ta tes  
s o u t h  t o  N e w  Mexico and e a s t e r n  A r i z o n a  
( f i g .  1). Freeman (1967) a l s o  l i s t e d  
C a l i f o r n i a  i n  t h e  range  of 
o c c i d e n t a 1 i s ;  and S t e h r  (1967)  , i n  h i s  
f i g u r e  1, showed a symbol f o r  
o c c i d e n t a l i s  i n  t h e  v i c i n i t y  o f  L a k e  
Tahoe,  b o t h  w i t h o u t  i n d i c a t i o n  as t o  
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Figure 1.--Distribution of Western United States members of the Abietoideae- 
feeding Fumiferana and Carnana complexes: Choristoneura occidentalis Freeman 
(closed circles), C. retiniana (Wlsm.) (open circles), C. carnana carnana (B. 
& B s k . )  (open triangles), and C. carnana californica Powell (closed trian- 
gles). Half-closed circles in southern Oregon and northern California 
indicate localities with possible hybrid populations. (Data from Stehr (1967) 
and specimens examined.) 
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t h e  b a s i s  o f  t h e  r e c o r d .  If 
o c c i d e n t a l i s  and, r e t i n i a n a  were 
s y m p a t r i c  i n  n o r t h e r n  C a l i f o r n i a ,  it 
w o u l d  n o t  be  p o s s i b l e  t o  
m o r p h o l o g i c a l l y  d i f f e r e n t i a t e  them 
e x c e p t  by d e g r e e  o f  i n t e g u m e n t a l  
s c l e r o t i z a t i o n  i n  t h e  l a r v a  and pupa. 
P robab ly  t h e  r e c o r d  for  o c c i d e n t a l i s  i n  
C a l i f o r n i a  r e f e r s  to a p o p u l a t i o n  
d i s c u s s e d  h e r e  under  C. c a r n a n a  
C a l i  for n i c a .  

'Over t h e  b road  r a n g e  of o c c i d e n t a l i s  
t h e r e  is c o n s i d e r a b l e  i n t e r p o p u l a t i o n a l  
v a r i a t i o n  i n  e c o l o g i c a l  and g e o g r a p h i-  
c a l  f e a t u r e s  ( s u c h  as  h o s t  p r e f e r e n c e s  
and p h e n o l o g y ) ,  a s  w e l l  a s  i n  pheno type  
of t he  a d u l t s ,  p a r t i c u l a r l y  i n  
e x i s t e n c e  and f r e q u e n c i e s  o f  poly- 
morphic  p h a s e s .  Thus,  many p o p u l a t i o n s  
c o u l d  be d e s c r i b e d  i n  which t h e  a d u l t s  
d i f f e r  from t y p i c a l  o c c i d e n t a l i s  of 
e a s t e r n  Washing ton .  

Cho r i s t o n e u r a  b i e n n i  s Freeman . -- 
The 2- year l i f e  c y c l e  form replaces C. 
o c c i d e n t a l i s  i n  i n t e r i o r  B r i t i s h  
Columbia and n o r t h w a r d .  Freeman (1967) 
and S t e h r  (1967) l i s t e d  t w o  P i c e a  
species and Abies l a s i o c a r p a  as  h o s t  
p l a n t s ,  n o t  s p e c i f y i n g  which are  used  
i n  v a r i o u s  p a r t s  of t h e  range- -  
r e p o r t e d  to  i n c l u d e  m o u n t a i n s  o f  
w e s t e r n  A l b e r t a  and s o u t h w e s t e r n  Yukon 
Territory. 

C h o r i s t o n e u r a  Freeman.-- 
A p p a r e n t l y ,  there h a v e  been no f u r t h e r  

Carnana Complex 

C h o r i s t o n e u r a  c a r n a n a  ( B a r n e s  and 
Busck).--The t y p i c a l  form of t h i s  
species is known i n  t h e  l i t e r a t u r e  on 
f r o m  t h e  t y p e  se r ies  and from o n e  
specimen collected a t  Mount L o w e  i n  t 
S a n  G a b r i e l  Mounta ins  ( P o w e l l  1 9 6 4 ,  p 
1 8 4 ) .  R e c e n t l y  it h a s  been  c o l l e c t e d  
i n  t h e  Mount Ba ldy  a r e a  i n  associa t io  
w i t h  Pseudotsuga  macrocarpa .  TO t h e  
n o r t h ,  a l o n g  t h e  west  slope of t h e  
S i e r r a  Nevada, t h e r e  are  p o p u l a t i o n s  
e x h i b i t i n g  a s i m i l a r  , monomorphic 
p h e n o t y p e ,  b u t  i n d i v i d u a l s  h a v e  more 
e x t e n s i v e  , darker  r u s t - o r a n g e  forewing 
m a r k i n g s  and darker h indwings .  S e v e r  
c o l l e c t i o n s  o f  t h e  l a t t e r  have  been 
made s i n c e  my summary o f  t h e  
d i s t r i b u t i o n  (Powel l  1964: map 9 )  , an  
its o c c u r r e n c e  a p p e a r s  t o  b e  restr ic t ,  
t o  e l e v a t i o n s  below 1 7 0 0  m (5,500 
f e e t ) ,  co'rresponding t o  t h e  r a n g e  of 
P s e u d o t s u g a  m e n z i e s i i .  L a r v a e  were 
collected and r e a r e d  from t h a t  h o s t  i 
E l  Dorado County i n  1979. 

Cho r i s t o n e u r a  c a r n a n a  C a l i  f o r n  ica 
Powel l .  --The Coast Range p o p u l a t i o n s  
n o r t h e r n  C a l i f o r n i a  w e  re c o n s i d e  r e d  
a l o n g  w i t h  c a r n a n a  t o  be p r o b a b l e  
p i n e- f e e d e r s -  b e c a u s e  o f  t h e i r  a l l o -  
pa t r i c  d i s p l a c e m e n t  of C.  l a m b e r t i a n a  
and s u b r e t i n i a n a  ( P o w e l l  1 9 6 4 ) .  
S u b s e q u e n t l y ,  however,  C. c a r n a n a  ' 

c a l i f o r n i c a  h a s  been r e a r e d  f rom 

d a t a  o n  t h e  g e o g r a p h i c a l  r a n g e  o f  t h i s  
species or i ts  r e l a t i o n s h i p  w i t h  
o c c i d e n t a l i s  t o  t h e  s o u t h  and b i e n n i s  
i n  t h e  i n t e r i o r  of B r i t i s h  Columbia a t  
t h e  same l a t i t u d e .  
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Pseudotsuga  m e n z i e s i i  i n  Napa and L a k e  
C o u n t i e s ,  n e a r  t h e  t y p e  l o c a l i t y .  
Larvae  of t h e s e  and t h e  E l  Dorado 
County p o p u l a t i o n s  are h e a v i l y  marked, 
b r ick  r e d ,  s i m i l a r  t o  c e r t a i n  fo rms  
d e s c r i b e d  f o r  C. o c c i d e n t a l i s  (Harvey 
and  S t e h r  1967) , c o n t r a s t i n g  marked ly  
w i t h  t h e  g r e e n  Abies- feed ing  l a r v a e  o f  
r e t i n i a n a .  The C h o r i s t o n e u r a  r e c o r d e d  
as  c a l i f o r n i c a  from lower e l e v a t i o n s  
a round  Mount S h a s t a  (Powe l l  1964, p. 
181)  h a s  been r e a r e d  from Pseudotsuga  
i n  t h e  Salmon R i v e r  area o f  t h e  
S i s k i y o u  Mountains  by C a r o l i n ,  Volney,  
and Waters. 

These  records, t o g e t h e r  w i t h  t h e  
P s e u d o t s u g a- a s s o c i a t e d  d i s t r i b u t i o n  of 
t h e  S i e r r a n  west s l o p e  p o p u l a t i o n s  and 
c a r n a n a  c a r n a n a ,  i n d i c a t e  t h i s  complex 
i s  p r i m a r i l y  a s s o c i a t e d  w i t h  
A b i e t o i d e a e ,  n o t  P i n o i d e a e  as  was 
p r e v i o u s l y  supposed.  T h i s  is  t h e  f i r s t  
known i n s t a n c e  o f  t w o  s y m p a t r i c  species 
u s i n g  Abietoideae.   C. c a r n a n a  ( i n  t h e  
b road  s e n s e )  occurs w i t h i n  a few 
kilometers o f  Abies- feed ing  r e t i n i a n a  
a t  Mount S h a s t a  C i t y  ( a b o u t  600 m-- 
2,000 feet--lower i n  e l e v a t i o n )  ,  and 
t h e  t w o  s p e c i e s  f l y  t o g e t h e r  a t  t h e  
same si tes i n  mixed Pseudotsuga- Abies  
forests  o n  t h e  west s l o p e  of t h e  S i e r r a  
Nevada (e .g . ,  E l  Dorado County a t  
1 300  m--4,250 f e e t )  and i n  t h e  San 
Gabriel  Mountains  ( f i g . 1 ). 

Western Components of the 
Lambertiana Complex 

C h o r i s t o n e u r a  l a m b e r t i a n a  l a m b e r t i a n a  
( B u s c k )  .--Other t h a n  t h e  o r i g i n a l  
series, reared from s u g a r  p i n e  i n  t h e  
v i c i n i t y  of Ashland,  Oregon, t h e  
typical  race of t h i s  s p e c i e s  is  known 
o n l y  f rom o n e  c o l l e c t i o n ,  from P i n u s  
l a m b e r t i a n a  i n  a d j a c e n t  S i s k i y o u  
County,  C a l i f o r n i a .  Freeman (1958, 
p. 36) l i s t e d  l a m b e r t i a n a  from 
C a l i f o r n i a  and N e w  Mexico and c i t e d  
J u n i p e r u s  (Cupressaceae)  a s  a f o o d  
p l a n t ,  w i t h o u t  s p e c i f i c  d a t a- - t h e  l a s t  
p r o b a b l y  based  on m i s i d e n t i f i e d  
spec imens  o f  Cudonigera  hous tonana .  
S t e h r  (1967, p. 461) ment ioned a form 
w i t h  pale,  washed o u t  f o r e w i n g s  w i t h i n  
p o p u l a t i o n s  o f  t h i s  species ( e . g . ,  
O b r a z t s o v  1962: f i g s .  7 and 8 )  b u t  
e q u a t e d  t h i s  pale form w i t h  
p o n d e r o s a n a ,  p o p u l a t i o n s  of which 
c o n s i s t  e n t i r e l y  of a more e x t r e m e  
washed o u t  pheno type  ( O b r a z t s o v  1962: 
f i g s .  30-31) . 

N o r t h e r n  Rocky Mountain moths  are 
somewhat i n t e r m e d i a t e ,  e x h i b i t i n g  a 
m i x t u r e  o f  color p a t t e r n  f e a t u r e s  of 
t y p i c a l  l a m b e r t i a n a ,  s u b r e t i n i a n a  o f  
e a s t e r n  Oregon, and p o n d e r o s a n a  i n  
Colorado. The c o n c e p t  of l a m b e r t i a n a  
was expanded to  i n c l u d e  t h e s e  
p o p u l a t i o n s  i n  Idaho ,  Montana, and 
Wyoming by O b r a z t s o v  (1962)  and S t e h r  
( 1 9 6 7 ) ,  and  some Montana and Wyoming 
p o p u l a t i o n s  were i n c l u d e d  i n  C. 1. 
p o n d e r o s a n a  by S t e v e n s  e t  a l .  ( 1 9 7 7 ) .  
There  a p p e a r s  t o  be c l i n a l  change  i n  
pheno type  i n  a broad arc t h r o u g h  t h e  
n o r t h e r n  Rocky Mountain S t a t e s  ( f i g .  2 ) .  
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F i g u r e  2 . - - D i s t r i b u t i o n  o f  w e s t e r n  Nearctic members of t h e  P ino ideae- feed ing  
Lambert iana complex: C h o r i s t o n e u r a  l a m b e r t i a n a  l a m b e r t i a n a  ( B s k . )  ( c l o s e d  
c i r c l e s ) ,  C. l a m b e r t i a n a  s u b r e t i n i a n a  Obr. (open c i r c l e s ) ,  C .  l a m b e r t i a n a  
ponderosana  Obr. ( t r i a n g l e s ) .  H a l f- c l o s e d  c i r c l e s  i n d i c a t e  p o p u l a t i o n s  re- 
f e r r e d  t o  l a m b e r t i a n a  s . s t r .  by Obraz t sov  (1962) or S t e h r  (1967) and/or r e p r e-  
s e n t e d  by more r e c e n t  m a t e r i a l  o f  u n c e r t a i n  r e l a t i o n s h i p s .  ( A d d i t i o n a l  d a t a  a r e  
from S t e v e n s  e t  a l .  (1977) and spec imens  examined.) 
Shaded a r e a s  on  f i g u r e s  1 and 2 d e p i c t  major t o p o g r a p h i c  f e a t u r e s ;  a r e a s  above 
5,000 f e e t  (1 5 3 0  m) a re  shaded f o r  a l l  b u t  t h e  c e n t r a l  coastal  a r e a  of  C a l i -  
f o r n i a  (2 ,000  ft--600 m )  and G r e a t  Bas in  r e g i o n  ( 7 , O O O  f t- - 2 150 m ) ,  matching 
f a i r l y  we l l  t h e  d i s t r i b u t i o n  o f  c o n i f e r o u s  woodland. 
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C h o r i s t o n e u r a  l a m b e r t  i a n a  
s u b r e t i n i a n a  Obraztsov.- -This  race 
o c c u r s  i n  e a s t e r n  S i e r r a  Nevada 
l o d g e p o l e  p i n e  forests from T u l a r e  
County n o r t h  t o  Plumas County,  i n  t h e  
Warner Mounta ins ,  a n d ,  i n  a s l i g h t l y  
d i f f e r e n t  pheno type ,  i n  Harney County 
of e a s t e r n  Oregon ( f i g .  2 ) .  It h a s  
been  r e a r e d  from l o d g e p o l e  p i n e  i n  
Nevada County (S t a rk  and Borden 1965)  
and Warner Mounta ins  (Powel l  1964,  p.  
183;  P i e r c e  and Hal l  1 9 7 4 ) .  Northward 
from t h e  C a l i f o r n i a  b o r d e r  , t h e  
pheno type  loses t h e  g r a y  color, 
e s p e c i a l l y  on t h e  forewing i n t e r s t i c e s  
between t h e  . r u s t- r e d  band ing ,  and 
b e g i n s  t o  resemble t h e  form p r e v a l e n t  
i n  I d a h o  and Montana. Harvey and S t e h r  
( 1 9 6 7 ) ,  who f o l l o w e d  O b r a z t s o v  i n  
t r e a t i n g  s u b r e t i n i a n a  as a species, 
c i t e d  s i x  l a r v a l  c o l l e c t i o n s ,  i n c l u d i n g  
t h r e e  from p i n e  ( P i n u s  c o n t o r t a ,  p .  
j e f f r e y i ,  and p . w a s h o e n s i s )  and o n e  
from Abies c o n c o l o r ,  a p p a r e n t l y  a l l  
f rom t h e  a r e a  of L a k e  Tahoe. 

Chor is t o n e u r  a lambert i ana  ponder  o s a n a  
Obraztsov.- -This  d i s t i n c t i v e  r a c e ,  i n  
which t h e  f o r e w i n g s  have  no  r u s t  or 
r e d d i s h  mark ings ,  h a s  been r e c o r d e d  a t  
n u m e r o u s  s i t e s  a l o n g  t h e  e a s t e r n  f l a n k  
o f  t h e  Rocky Mountains  i n  Colorado, i n  
e x t r e m e  s o u t h e r n  Colorado  n e a r  Durango, 
a s  w e l l  as i n  Montana, Sou th  Dakota ,  
and Wyoming ( S t e v e n s  e t  a l .  1 9 7 7 ) .  
P i n u s  ponderosa  is t h e  h o s t  i n  e a c h  
r e c o r d e d  i n s t a n c e  e x c e p t  i n  Montana, 
where P i n u s  f l e x i l i s  is used i n  t h e  
same a r e a  from which S t e h r  (1967: 

Uncertain Status 
C h o r i s t o n e u r a  s p a l d i n g i a n a  

Obraztsov.- -This  form is too p o o r l y  
known t o  associate w i t h  any of t h e  
above d e f i n e d  complexes.  D e s c r i b e d  
from Provo,  Utah, a t  t h e  w e s t e r n  e d g e  
o f  t h e  Wasatch Range, d a t a  are too 
s k e t c h y  t o  i n d i c a t e  a p r o b a b l e  h o s t .  A 
t y p i c a l  pheno type  o f  C .  o c c i d e n t a l i s  
occurs a t  h i g h e r  e l e v a t i o n s  i n  t h e  
Wasatch R a n g e ,  b u t  n o  p o p u l a t i o n  of t h e  
Lamber t i ana  complex is r e c o r d e d  t h e r e .  
A d u l t s  which are p h e n o t y p i c a l l y  s imilar  
t o  s p a l d i n g i a n a  have been  c o l l e c t e d  i n  
t h e  S c h e l l  C r e e k  Range o f  e a s t e r n  
Nevada. The moths  were t a k e n  i n  a p u r e  
s t a n d  o f  Abies c o n c o l o r ,  which s u g g e s t s  
t h e  p o s s i b l i t y  t h a t  t h e  name 
s p a l d i n g i a n a  r e p r e s e n t s  a p a l l i d  form 
o f  t h e  Fumife rana  complex i n  t h e  
f o o t h i l l s  o r  d r y  ranges of t h e  Great 
Bas in .  

f i g . 1 ) a s s i g n e d  p o p u l a t i o n s  t o  
, l a m b e r t i a n a  s .s tr .  ( f i g .  2 ) .  
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CONCLUSIONS 

I t  i s  i m p o r t a n t  t o  u n d e r s t a n d  t h a t  
names a p p l i e d  t o  b o t h  A b i e t o i d e a e-  and 
P i n o i d e a e- f e e d i n g  C h o r i s t o n e u r a ,  
p a r t i c u l a r l y  i n  w e s t e r n  N o r t h  America, 
are l i t t l e  more t h a n  s i g n s  p o s t e d  a t  
i r r e g u l a r  i n t e r v a l s  o n  mosaics of 
d i f f e r i n g  p o p u l a t i o n s .  Any attempt to  
d e f i n e  species as  r e p r o d u c t i v e l y  
i s o l a t e d  e n t i t i e s  of comparab le  rank or 
g e n e t i c  i n t e g r i t y  o n  t h e  basis of 
p r e s e n t  knowledge w i l l  b e  a r t i f i c i a l .  
A d u l t s  v a r y  p h e n o t y p i c a l l y  between 
p o p u l a t i o n s  i n  a v e r a g e  s i z e ,  color, 
e x t e n t  and k i n d  of wing m a r k i n g s ;  
l a r v a e  and pupae  vary  i n  i n t e n s i t y  of 
i n t e g u m e n t a l  color; p o p u l a t i o n s  d i f f e r  
i n  whether  or n o t  g e n e t i c  polymorphism 
is e x p r e s s e d  a n d ,  i f  so, i n  t h e  
p r o p o r t i o n s  of t h e  polymorph phases .  
P h y s i o l o g i c a l  and b e h a v i o r a l  t r a i t s  
a l so  vary  i n  r e s p o n s e  t o  e c o l o g i c a l  and  
g e o g r a p h i c a l  factors ,  so t h a t  h o s t  
p r e f e r e n c e s ,  s e a s o n a l  t i m i n g  of s t a g e s ,  
c o l d - h a r d i n e s s ,  and o t h e r  fea tures  
d i f f e r  from place t o  p l a c e  
i n d e p e n d e n t l y  of t h e  pheno type .  

E n t o m o l o g i s t s  s h o u l d  r e a l i z e  t h a t  
t h e r e  is e v e r y  r e a s o n  t o  e x p e c t  t h a t  a 
g i v e n  p o p u l a t i o n  o f  e i t h e r  t h e  
Fumiferana  complex or Lamber t i ana  
complex w i l l  d i f f e r  i n  some respects 
from t y p i c a l  p o p u l a t i o n s  r e p r e s e n t i n g  
a v a i l a b l e  species names. For example ,  
many p o p u l a t i o n s  a s s i g n e d  t o  C . 
o c c i d e n t a l i s ,  e s p e c i a l l y  t h o s e  o f  t h e  
f a r  n o r t h ,  Great B a s i n  r a n g e s ,  and 
s o u t h e r n  Rocky Mountains ,  v a r y  
p h e n o t y p i c a l l y  t o  a d e g r e e  c o m p a r a b l e  
w i t h  t h a t  t o  which named " s p e c i e s "  
d i f f e r  f rom t y p i c a l  occ i d e n t a l i s  a n d  
from o n e  a n o t h e r .  Thus, n o m e n c l a t u r a l  
r e c o g n i t i o n  could have  been g i v e n  t o  
many a d d i t i o n a l  p o p u l a t i o n s  had t h e r e  
been p h y s i o l o g i c a l  and g e n e t i c  s t u d i e s  
or were t h e r e  a need for communicat ion 
a b o u t  them. Taxonomists  s h o u l d  a g r e e  
t h a t  a p p l i c a t i o n  o f  a n y  f u r t h e r  names 
t o  t h i s  complex a t  o u r  p r e s e n t  s t a t e  o f  
knowledge would b e  a b s u r d .  
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