
Humans are distinguished from other animals by their uniquely superior ability to modify their environment.  Some 
loss of a hoard can be minimized by preparing the resource prior to caching (dry meat or corn), or not fully preparing 
resources for consumption so they retain some or all of their natural defenses against microbial attack (for instance, 
removing the hulls from pinion nuts decreases their “shelf-life”).  Caches can be constructed in a manner and 
strategically placed to minimize moisture problems.
Facilities can be built to minimize insect, rodent and bird infestations.  The remote granaries in Range Creek are 
extremely well built, with elaborately constructed roofs, thick walls and sealable entries.  Although stone would 
appear to be the best construction material to ward off larger animals, the granaries are made of various 
combinations of adobe (mud) and stone, likely reflecting the availability of each in the immediate environment.
On one hand, theft of hoarded goods by humans is simply another dimension of loss, but it is also likely the most 
difficult to anticipate and guard against.  If Range Creek were periodically attacked by large raiding parties designed 
to overwhelm the local population, then hiding the caches would seem to be the most successful strategy.  But the 
remote granaries are not particularly well hidden, and their access routes are clearly visible from the canyon floor 
(see Shannon Arnold’s poster employing viewshed analysis).  
Hiding a hoard may not be a viable strategy if it is the neighbors that represent the most significant threat; in fact, it 
might not be possible to hide a hoard from your neighbors.  Simply utilizing a hoard of any size would give away its 
location, and it would have to be moved frequently for fear that its location had been discovered.  It is perhaps better 
to place your hoard in a very visible location (but a location that would take a relatively long time to access) to 
maximize the chances that the thief would be identified in the act.  The thief, in turn, would be fully cognizant of his 
visibility while accessing the remote granary and his defenseless status while scaling a cliff.  Punishment might 
range from social ostracism to an arrow in the back.

Andersson and Krebs (1978) developed a formal model for the evolution of hoarding.  In the 
simplest case, the authors identify the critical parameters as being:   
 
B  = fitness benefit from eating one stored item during a future period of scarcity  
        ( )0>B ; 
 
C  = fitness cost of hoarding one item ( 0>C ); 
 

Hp = probability that the hoarder recovers any one of the items it has hoarded; 
 

Np = probability that an item not hoarded remains available until the season of scarcity   
         and is then found by the non-hoarder; 
 
The expected fitness gain/loss to the hoarder (HF ) for caching is: 
  CBpF HH -=  
 
The expected fitness gain/loss to the non-hoarder (NF ) for not caching is: 

  NN BpF =  
 
Hoarding is an adaptive strategy when: 
  NH BpCBp >-  Or ( )NH ppBC -<  
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Background As always, it is useful to look at the biological literature related to 
storage by non-human organisms.  That literature is enormous, but has been 
systematically integrated by evolutionary theory.  Biologists generally do not use the 
term “storage,” preferring instead to characterize it as “hoarding.” Hoarding 
emphasizes the selfish aspect of storage:  putting away resources for the future use of 
an individual, family or other cooperative group requires defending those resources 
from others who also value them.

 hoarding

C and Hp  are likely to be strongly and positively correlated 
among many non-human species, but especially among humans 
that hoard.  When true, the question then becomes how much 
should humans invest in hoarding (another way of looking at the 
cost of hoarding) to maximizeHp ?  This makes C the decision 
variable, rather than a simple constraint.  The solution to this 
optimality model rests entirely on understanding the relationship 
between C and Hp . 
 

Conceptually it is more useful to think of the variable probability of loss 
( Lp ) which is defined as Hp-1 .  A host of agents, including fungi, 
bacteria, rodents, birds as well as other humans can cause the loss of 
the hoarded resources.  Non-human hoarding animals attempt to minimize 
loss by employing a range of hoarding strategies often characterized at its 
extremes as “scatter” and “larder” hoarding.  In general, larder hoards are 
large, centrally located, and actively defended; scatter hoards are small, 
spatially dispersed, hidden and not actively defended.  These represent the 
endpoints of a continuum of hoarding strategies that can be conceptualized 
along the dimension of cache dispersal. 
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Continuum of hoarding dispersal

Introduction Range Creek has received a lot of attention 
because of its excellent archaeological record related to the 
Fremont occupation of this rather small, mid-elevation canyon 
located in Utah’s remote and rugged Tavaputs Plateau.  It 
presents a series of interpretive challenges, including 
explaining its high site density, apparent short duration of 
occupation, and the extreme placement of its remote granaries.  
Like other regions in the Southwest, Range Creek has a series 
of granaries that at first glance are located in settings that 
appear to defy explanation.  One granary is located 900 ft 
above the valley floor and nearly 60 ft up a sheer cliff-face.  
Another was constructed on an artificial platform that juts 
precariously out from another cliff. These features represent 
not only an enormous cost to construct, but also necessitated a 
high, on-going cost to utilize.  The question is why?


