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Food storage is one such context. Ydenberg 
et al. (1994) modeled the expected behavior of 
animals when gathering food for storage given 
particular time and energy constraints and the 
necessity of individuals to concurrently feed 
themselves. They concluded that when energy is 
limiting, maximizing efficiency ensures the 
highest total daily amount of food stored, where- 
as when time is limiting, rate maximization is 
more likely to predict behavior, particularly as 
the energy needed for self-maintenance increas- 
es. Storing may also be influenced by the fitness 
consequences of m96pization 
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on separating insect-damaged acorns into those 
for which less than half and more than half of 
the cotyledon was destroyed, did not differ sig- 
nificantly among the three oak species after con- 
trolling for annual differences. Thus, differences 
between species in the extent to which insects 

damage cotyledons is unlikely to influence acorn 
choice and is not considered further. 

COMPARISONS OF STORED VS. 
UNSTORED ACORNS 

Our goal was to test for acorn choice by com- 

paring the species composition, mass, degree of 
insect parasitism, and energetic value of acorns 
taken from granaries (stored acorns) to those 

produced in the environment and that could have 
been stored (unstored acorns). For species com- 

position, we compared stored acorns with esti- 
mates of the proportion of the three species of 
oaks present in the study area both unweighted 
and weighted by the mean size of the acorn crop 
produced by each of the three oak species. For 
mass and insect parasitism, we compared stored 
acorns with the means of both unstored acorns 
of the same species collected from trees within 
the same terr
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TABLE 2. Mean ? SD (n) size and rates of insect parasitism of stored and unstored acorns. Mean mass 
between the two categories were compared with Mann-Whitney U-tests; pairwise comparisons by binomial tests. 
*P < 0.05; **P < 0.01; ***P < 0.001. 

Quercus lobata Quercus douglasii Quercus agrifolia 

Acorn mass (g) 
Stored acorns 1.58 + 0.50 (12)*** 1.41 ? 0.33 (12)*** 1.25 + 0.30 (12) 
Unstored 2.50 
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TABLE 3. Observed vs. hypothetical energetic value of acorns stored by Acorn Woodpeckers occupying 12 
territories at Hastings Reserve, California. Values take into account size and the observed amount of insect 
damage assuming that infested acorns lose 54% of their cotyledon to insects. 

Mean % increase 
[decrease] 

Mean energetic value over observed 
in kJ acorn-1 (range) (range) 

Observed energetic value 13.9 (9.0-20.0) 
If all stored acorns were Quercus agrifolia and if they were 

same size as observed acorns stored 15.3 (8.3-21.5) 14 ([19]-103) 
same mean size as unstored acorns on the same territory 16.9 (12.7-22.0) 26 ([18]-99) 
same mean size as the complete sample of unstored acorns 17.1 30 ([14]-91) 
size of the largest Q. agrifolia sampled in the territory 21.2 (13.6-28.9) 59 ([16]-160) 

If stored acorns were of observed species composition and were 
of mean size for that territory 21.7 (17.1-27.8) 63 (18-138) 
of mean size for all sampled trees 21.6 (18.1-23.6) 64 (13-145) 
of the size of the largest trees sampled in the territory 27.4 (22.4-33.8) 108 (42-276) 

100%. If they had chosen acorns of the same 
mean size as those of the tree producing the 
largest acorns of the same species sampled on 
their territory, they would have stored an aver- 
age of 108% more energy in their granaries. 

DISCUSSION 

Acorn Woodpeckers did not discriminate among 
acorns based on whether or not they were par- 
asitized by insects. However, they preferred to 
store acorns that were smaller than those avail- 
able, at least for two of the three oak species. 
Also, they stored nearly three times more Q. lo- 
bata acorns and fewer than half as many Q. dou- 
glasii acorns compared to the overall estimated 
relative abundance of these species, and failed 
to prefer Q. agrifolia acorns, despite their slight- 
ly higher mean energetic value. 

The most frequent insect parasites of acorns 
are beetle larvae of the families Curculionidae 
and Bostrichidae. Although acorns are clearly 
stored primarily for the acorn meat rather than 
the "grubs" that parasitize them (MacRoberts 
1974), larvae are readily eaten by Acorn Wood- 
peckers when they come across them. However, 
larvae living in stored acorns usually pupate and 
leave the acorn as it dries, often before they eat 
the entire contents but before the woodpeckers 
open the stored acorn. Thus, it would be advan- 
tageous for woodpeckers to choose uninfested 
acorns if they were able to do so. Such acorns 
are not readily detectable when the larvae are 
young, at least by humans. Given that many par- 
asitized acorns are stored, it appears likely that 

the woodpeckers are unable to detect them ei- 
ther. 

More problematical is why the birds would 
choose to store acorns of lower mass than those 
available in their territories. In general, the size 
of the storage holes made by Acorn Woodpeck- 
ers matches the size of the acorns that are avail- 
able to them 
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select 
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at least as important a role in shaping acorn stor- 

age as does energy maximization. 
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