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Abstract.  Mortality  for  pupae  of  Euphydryas  editha  bayensis  (Lepi¬
doptera:  Nymphalidae)  placed  in  the  field  ranged  from  53  to  89%.  Preda¬
tion  and  cold  weather  during  the  period  of  pupation  were  the  major
mortality  factors.  Mortality  during  this  stage  is  high  enough  to  affect
total  numbers  of  adults  and  other  life  stages  and  variable  enough  to  affect
the  population  dynamics  of  these  butterflies.  Studies  of  these  and  other
holometabolous  insect  species  should  include  estimates  of  pupal
mortality.

Introduction

Few  complete  life  tables  have  been  published  for  natural  populations  of
butterflies  (see  Dempster,  1983).  This  is  partly  because  at  least  one  life
stage  of  these  holometabolous  insects  is  difficult  or  impossible  to  observe
in  the  field.  For  example,  Euphydryas  editha  bayensis  Sternitzky  (1937)
(the  Bay  Checkerspot  butterfly)  is  among  the  most  thoroughly  studied
insects,  but  only  its  adult  stage  is  easily  observable.  Eggs  and  prediapause
larvae  have  only  recently  been  found  in  numbers,  and  diapausing  larvae
remain  essentially  a  “black  box”  to  us.  Many  post-diapause  larval  sam¬
ples  have  been  collected  and  some  data  on  parasitoid  rates  have  been
published  (Ehrlich,  1965;  White,  1973  and  Stamp,  1984).  Pupae  are
almost  never  seen.

Prior  to  this  study  the  only  information  on  pupal  mortality  in  Euphydryas
editha  was  Singer’s  observation  that  several  out  of  20  pupae  placed  out  at
Jasper  Ridge  were  eaten  and  the  wooden  tongue  depressors  used  to  mark
them  had  been  chewed  on  by  rodents  (Singer,  1971).

Life  table  data  for  butterfly  populations  that  have  been  published  show
pupal  mortalities  ranging  from  0  to  100%,  but  averaging  around  60%
(Table  1).  Most  of  the  pupal  mortality  identified  was  due  to  predation.
With  this  background  I  did  an  experiment  designed  to  quantify  pupal
mortality  in  the  Bay  Checkerspot  butterfly.

Materials  and  Methods

Large  post-diapause  larvae  were  collected  in  late  February  and  early
March  from  field  sites  at  Edgewood  Park  (EW)  in  1982  and  1983  and
Morgan  Hill  (MH)  in  1984.  Both  sites  are  serpentine  grasslands  (Krucke-
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Table  1.  Available  data  on  lepidopteran  pupal  mortality.

comm.
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Fig.  2.  Remains  of  E.  editha  pupa  placed  in  the  field  at  Edgewood  Park  in  1983.
Note  the  precise  circular  break  made  by  a  parasitoid  as  it  emerged.
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Fig.  3.  Remains  of  E.  editha  pupa  from  which  an  adult  butterfly  successfully
emerged.  Note  the  thinness  of  the  cast  shell  and  fracture  lines  typical  of
normal  emergence.
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Fig.  4.  Pupa  of  E.  editha  placed  in  the  field  at  Edgewood  Park,  1983,  showing
evidence  of  predation.  The  damage  is  consistent  with  “tasting  but  not
eating”  as  might  occur  when  a  naive  predator  attacks  an  unpalatable
subject.
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Discussion

The  weather  of  any  given  study  is  unusual  and  this  study  merely  repre¬
sents  an  extreme  of  that  situation  (Kerr,  1985).  Both  1982  and  1983  were
very  cool,  wet,  and  therefore  late  years.  They  differed  significantly  in  that
there  were  some  normally  sunny  days  early  in  1982  so  that  development  to
pupation  was  probably  normal.  Then  the  cold  set  in  and  pupae  became
subject  to  attack  by  fungi  and  viruses.  In  1983  there  was  an  extensive
period  of  cold,  but  when  that  ended  temperatures  were  warm  enough  to
allow  normal  pupation.  On  the  other  hand,  1984,  was  an  extremely  dry
year.  The  rains  ended  very  early  and  normal  temperatures  followed.  Flight
began  and  ended  early  (Fig.  6).
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Fig.  5.  Successful  emergence  and  mortality  rates  by  cause  in  three  samples  of
Euphydryas  editha  pupae  which  were  place  in  the  field.

Fig.  6.  Flight  seasons  of  E.  editha  at  Edgewood  Park,  from  first  to  last  adult
seen.  Shaded  areas  represent  peak  flight.
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Table  3.  Length  of  pupation  period  in  the  field  for  Euphydryas  editha
bayensis.

Site  and  Year
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