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-·, ·,, w,1, Spel·ies oLu least 5 urrlers nfinsects, 6 families of birds, and 2ord<:rs of mammals, 
,:,, ,·arinu~ ,:ombiuaiions, can ei<p/nit the cones and seeds of most species of conifers. 
J.,,dgeptlle pine is the exception to this paaern of broad rnxonomlc diversltv of seed 
::-: edi.ltors l n Iha I only pine squirrels and coreid hugs attack its serollnous cones. TI{e contrast 
h·iween lodgepole pioe ,ind other conifers demrmsrrmes that Jarge intrinsic variation in the 
,,½,.md:mce of a re~<>urci: fostt:·rs 1h" evo!urio,, ol ~ hrna,d range of iaxonomk groups to 
-,;1,;ploi1 the resource. The d1verse grnups are limited by different pred:nors and .alternate 
n:~ources when conifer seeds independemly decrease ln abundance. 

l'.\'TRODlJCTION 

Beou5e conifers are such an important 
~nuri::t- of fumber. a great amount of effort 
has been puc fnto the study ofrheir biology 
, Fm•;ei!s:. 1965), their seeds (USDA, 1974), 
:md the predators of their seeds (Keen, 
1·958). People concerned with the lumber 
industry are interested in how many seeds 
t."ac:ipe predation to allow reforestation of 
i<1gged or burned a_re.as. Questions of gen,. 
tr.11 biological lmerest that do not rel.ate 
direnh· 10 reforesra(ion may go unasked 
e-;·en rho ugh pertinent information is avail-­
able. In chis paper, we use the extensive 
lirerarnre on conifer seeds and their preda­
tors to outline the nature of these seeds as a 
food resource and the manner in which the 
\·;mous seed predators use this resource. 
The information Can then be used as a basis 
for answering three questions: I) Wh~e 
there many different disfantly relate<i__rnx\1 
of ani,:mrts-e-Xj'.ilbill!!& a distmcuVeaiio easily 
delimited resource= 2l HO~~ do the various 
ta~ng ~he resource? 3) How 
do the different t.axa trvoid competi~ive ex-
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dusion? Our personal experience is mainly 
limited to the conifers of western North 
America and our discussion will be concen­
trated on those, althol!gh some of the pat­
terns probably apply generally to conifers 
in the Northern Hemisphere (Bock and 
Lepthien, l 976). 

THE RESOURCE 

_As a food resource, single viable EOnifer 
seeds are highly uniform as to size (weight 
of female gamewphyte and embryo) and 
quality (caloric value of female gameto­
phyte .and embryo) within an individual 
cone, tree or species population (Table l ). 
The total number of viable seeds in single 
cones within a single annual crop for One 
tree ora species population is more variable 
than seed size or quality, especially in 
lodgepole pine (Pin us contort a Doug!.) (Ta­
ble 1). The sizes of annual cone crops for 
single trees or species populations are by far 
the most variable feature of conifer seeds .in 
a!J western North American species, except 
lodgepole pine (Table 1 ). 

The vanation in caloric value of seeds 
given in Table I i's probably an underesti­
mmion because 5 to IO seed kernels were 
burned ro derive each value thus masking 
the variation between individual seeds. The 
similar variations between samples from 
the same cone, cones from the same tree, 
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