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SPRUCE BEETLE POPULATIONS No. 43 

The spruce  b e e t l e  is  t h e  most d e s t r u c t i v e  bark b e e t l e  of mature sp ruce .  
Endemic popula t ions  breed  i n  wind-blown t r e e s  and logging s l a s h ,  bu t  when pop- 
u l a t i o n s  become epidemic, l i v i n g  t r e e s  a r e  f r equen t ly  a t t acked  and t r e e  m o r t a l i t y  
i s  heavy. I n  no r the rn  l a t i t u d e s  and h igh  e l eva t ions  where spruce grows, two y e a r s  
a r e  u sua l ly  requi red  f o r  t h e  i n s e c t  t o  a t t a i n  matur i ty .  Overwintering i n  t h e  a d u l t  
s t a g e  i s  necessary be fo re  t h e  b e e t l e s  can reproduce and thus  t h e  r a t e  a t  which t h e  
i n s e c t  matures a f f e c t s  t h e  popula t ion  the  fol lowing year .  

Spruce logs  i n f e s t e d  wi th  b e e t l e s  were placed a t  t h r e e  s i t e s  i n  t h e  Eas t  
Kootenays, B. C .  i n  June,  and thermograph temperatures recorded throughout t h e  
summer. S i t e  A w a s  on a mountain s l o p e  a t  4700 a.s.1. and S i t e s  B and C i n  v a l l e y  
bottoms a t  e l e v a t i o n s  of 3500' and 4600', r e spec t ive ly .  Broods i n  a l l  l ogs  were 
examined i n  October t o  determine t h e i r  degree of development. Minimum temperature 
f o r  brood development was determined i n  t h e  labora tory  t o  be  approximately 43 '~ .  

Due t o  summer temperature i n v e r s i o n s ,  mean and minimum temperatures  were 
c o n s i s t e n t l y  h ighe r  on t h e  mountain s l o p e  than  a t  t h e  v a l l e y  bottoms. A t  t h e  
lower v a l l e y  bottom temperatures  dropped t o  5 and 7 ' ~  on two success ive  n i g h t s  
i n  l a t e  August; temperatures  were c o n s i s t e n t l y  lower i n  t h e  o the r  v a l l e y  b u t  
minimum temperatures  i n  August were 3 degrees h igher .  Brood development w a s  f a s t e s t  
on t h e  mountain s l o p e  and cont inued u n t i l  October,  a t  which time 96 per  c e n t  of 
t h e  progeny were mature. La rva l  development terminated a f t e r  t h e  August f r o s t  a t  
S i t e  B b u t  pupae cont inued t h e i r  development. Only 1 3  and 9 per  cent  of t h e  broods 
i n  t h e  v a l l e y  bottom matured be fo re  w in te r .  

Accumulated degree hours  above t h e  development threshold  and t h e  d a t e  and 
s e v e r i t y  of t h e  f i r s t  l a t e  summer f r o s t  i n f luence  t h e  seasona l  rate of brood 
development. Night temperature i nve r s ions  c r e a t e  more degree hours of h e a t  and 
h i g h e r  minimum temperatures  on mountain s lopes  than  i n  v a l l e y  bottoms, r e s u l t i n g  
i n  a g r e a t e r  percentage of t h e  broods becoming mature i n  one season. These b e e t l e s ,  
combined wi th  those  t h a t  mature a f t e r  two y e a r s  i n  t h e  coo le r  s i t e s ,  may r e s u l t  
i n  such h igh  popula t ions  t h e  fo l lowing  y e a r  t h a t  l i v i n g  f o r e s t s  a r e  a t t acked  and 
s e r i o u s  l o s s e s  s u s t a i n e d .  
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