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~emearsis Speciesol atleast 5 orders ofinsects, 6 Tamilies of birds, and 2orders of mammals,

Sarinus combinations, can ex'pfu‘u the cones and seeds of most spcucs of tonifers.
i!cpulc plm: is the excéption ta.this pajtern of broad wxonomic diversity of seed

sreddtorsinthatonly pine squirrelsand coreid bugs avack itssévotirious conés. The contrast
herween lod gepole pine and mher conifers demomsirames that large inrrinsic variadon in thie
afrundance of a resgurce fosters the evolution of a brodad range of raxonomic groups (3
=¥ploit the resource: The diverse graups are linited by different predators and aligrnate
resources:when éonifer seeds independently decrease in abundance.

INTRODLCTION

Because conifers are such an important
souree-of Jumber, a great amount of effort

has been put info the study of their biolo
‘E-m ells, 1965), their seeds (USDA, 1674);

aud the predators of their seeds (Keen,

19583, People concerned with the lumber
indusiiv are interested in how many seeds
estape predation to allow reforestation of
logged or burned areas. Questions of gen-
erul biological interest that do not refate
direcilv. 1o reforestation may go unasked
even though pertinent tiformation is.avail-
able. In this paper, we ‘use the extensive
frerature on conifer seeds and their preda-
tors to'outline the nawure of these seeds asa
fyod resourceand the snanner n which the
various seed predators use this resource.
The information €an thén be used as a basis-
for answering three questions: 1) Why are
there many differen: distantly related taxa
of antarilye wmeaszfy
delimited resource? 2) How do-the various
taXa tteTact TSI Using the resource? 3) How
do the different (axa avoid competitive ex-

)

We msh ol lhnnk}lm Re:chmnn fnrsumulanngus i
think' about competition. between ditantly refated
taxn. Gary Bateman and Gilbert Schubert: mada help-
ful comntents in reviewing. the manuscript. Ansic

Siobadchikoff was very helplul in f:dmng aind 1yping

the manuseript.’

dusion? Our personal experience is mainly
Iimited 10 the conifers -of western North
América and our discussion will be concen-~
trated on those, although some of the pat-
teriis probably apply genenally to-conifers
in the Northern Hemisphere: (Bnck and
Lepthien, 1976).

‘THE RESOURCE

Asa food resource, single viable eonifer
seeds are highly uniform as o size (weight
of female gametophyte and embryo) and
guality (caloric value of female gameto-
phyte and embryo) within an individual
cone, Lree.or species population (Table 1),
The total number of viable seeds in single
cones within' a single annual crop for gne
tree ora species populatiof is more variable

thin seed size or quality, especially in-

lodgepols pine (Pinus canforta Dougl.) (Ta-
ble I). The sizes of annual cone ¢rops for
single trees or species popu]auons areby far
the most variabie feature of coniferseeds 1
all.western North American species, except
Iodgh pole pine (Table I).

& vanation in caloric value of seeds

given'in Table 1 is probably. an underésti-.

mation becduse 5 16 1) seed kernels were

burned to derive each: value thus masking

the variation between individual seeds. The
similar variations berween samples from
the same cone, cones from the same tree,
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Family: Sittidiae
#While-breasted Nutlia

v Red-breasieed Nudateh
.f\.\d\wm:_w Nurliateh

Eenus: Sida
amiity: Fringiflidag

Eenus; Garduells
MAMMALS:

Order: Radentia
pingsquirrels.
‘goiusy Tantiasciuuy
Atreesqbirrels
genuk Sriurus
-pchipinurniks
© genus; Eucanias
gold en-mantled ground
squirvel
Sprerinaphilus lateralis

Ordar; Insectivora
shrews

1

Pin

Abies, Picea, Pious, Psendotsiega,
Tt
Abier, Picea, Prowdotsngie, # s,

Abies, Larix, Piegy, FPinus,
‘Peudvisinga, Tsuge

Ables, Larix, Picea, Pintts,
Pseuidotsugn, Trugn

Abies, Larix, Pitea, Pirius,
Psendotsugn, Tsugn
Py,

Adies, Lavix, Picea, Finns,
Prevdotsuga, Tsuga
Piriies

Larix, Pitea, Piwus, Psevdotsugi,
Fsugn

Lirrie; Picen P inis, Psmadotsuga,

Tsugn

Lavix, Picon, Pivus, Psqidotsige,
Finga:

uses and makes cache of seed s and

finds seeds.on ground
;tll‘.’i

secds.from open cones ciched and

cateriby aduls

seeds from opeticones cached and’

-ealen by adulls

seeds from closet! and.open cones
fed to young and adults |
seeds froim open-cones aid Lthe
_ground fed to youngand adults

tache And feed from whole clpsed
cones .
seeds [rown closed cones

cacheund eatseeds (rom closed or
tpen covies:
TormgeTor singléseeds

forage forsingle seeds.and

_ s’

(nrage forsingle seeds artd
eache secds

foraje for single seeds

ahernate foods

aléérnate foads, erigration
ullernate fopds.

nomadi¢ nésiers; einigrate

alternate foods
emigration; alternaié foods

terrisofialily, emigiation, allernace
foads

ahernate Taods

aliernate fopds:

wternuiefoods

alternaie foods

alternate foods

m:..n..:m.n.?cn_m

OLLLLIAROT)

TLINGTY B0 N

SIS o

LA

&



-
8.
=
gia
a
R
=]
Z
_
o
E
=
@
3
O

[AleHARGS] ..m.ﬁ.o& DlEaai

SJiney .u::_...o__:

S|auf- S
JULIOIRD] .m_u_uo,u 1R

[ELIIELI *Spoo] muwiign

Hoptifisun (uionar s pog ) nnnliag
ARLOLID 'S pong Mt

uanesdituz-span) aie

tNB] it

Lt :«._wm:_.._ KT IR AT

SPO0) FILLE e

apstren ey

aanpiy et suassat g
woranny Jidmsd so oo

———e
1B P PoaT oY putiond

e sauod wido dio spaas-s oo
SN PE Paa) WIPEHTIR

PAE 5oUOD UAdO WO SPIAS AT
sinpre panj of porold

pum oy tede wiodf spao aen

sijp paay 01 Y03

P 53000 wado WGy SpaRs ST

Siiv [ o) OLUNYE-

puk sans Gado g spoas Ftjan
SIDPRpAs)
o1 5oua) uado o SESECTYT
1P S 24098 pur
1 01 PRI AL} 2419200
saas nxdiwnag spags 1Meta-dein
slnpe pug
Hinol prap o3 satiod paso[z pu.
undo ustny parannya sPea MR
sijnpe pug
Himod oo o1 spien- 1o pue
PG RO L PALNLTRD SRS AL

saqutiant s
SR Aot stk iado
PHEE-LESEEY LR G 50008 PO

wrtntd il
(SRR [RIKEHY L] S0 pRHTLIRD

ik tiopehey ey oy pragray

papopedus o juosau

UXRETa |
St 1ef FEHOUGLL e

DS PRISEE L] Sy DIPR[0

Snrtdif ..._.‘&z.....:q:x.._f...zﬁ.i Y AP Wiy \\q
anprig- Lo,
) v g snuai
el R pAy-p gL

tine gy snpnd
Srf unnxagy

SNILg &l qeasrg
: BT IRNOAT iSRUR R

RNy Auf m,._.uzu_w.\.\q

SRS snuas
W3 gy fuf dei);

BFmfL A0 o
L = paraany & ‘.__,.Ew_w.\&\.u

SN aede) g

vritie, .,A_._T.:.._.,_..M.\.
. A gy
Vapanan, g wnid
tapaaclpioigy popg-mnpa
ragnnl pue gy Ao
Dt A
IR TR S THEH B
RNty T staied
N HRIHTI R IN |

SN

HnLg

. sierpegabael psas o
sfvionst dwinsnor

B S U e ST

PRELI IR g T



