
Memory: Why the engram is 
elusive 

Morris Moscovitch 

Memory is a lasting, internal representation of a past event or experience (or some 
aspect of it) that is reflected in thought or behavior. It follows, therefore, that 
memory does not exist until it is recovered. 

Many probably agree with the first part of the definition (especially if we 
include neural and neurochemical events as underlying representations, see 
Section 3 of this volume), but at least as many may disa.gree with the second. 
Evidence from subjective experience, and from the human and animal labora- 
tory, has shown that memories may momentarily be inaccessible, or difficult 
to reveal, but that given enough time and the proper cues and testing condi- 
tions, those memories can be recovered and demonstrated in thought or 
behavior. Because memories were only temporarily absent, it is concluded that 
they had always existed. At a conceptual level, this kind of evidence has 
supported a concept of memory as a free-standing entity (R.L. Lockhart, 
personal communication 2005) which exists independently of the operations 
needed to recover it, and possibly to encode and retain it (see Sections 6,9 and 
10 of this volume). 

The concept of memory as a free-standing entity fits the lay person's view 
nicely, though some dictionary definitions of memory take into account the 
operations needed to recover the past event or experience {e.g. Webster's New 
World Dictionary 1959; The American Heritage Dictionary 1979). It also fits 
well with most psychologists' and neuroscientists' conception of memory. 
Although almost everyone concedes that in order to study memory there has 
to be ultimately some demonstration of a change in behavior (or thought in 
the case of humans) from which we infer that memory exists, this condition is 
considered to be only a procedural necessity that may even be eliminated once 
we can find neural or molecular markers of memory. Indeed, we may already 
have reached that point. Quite a number of neuroscientists consider themselves 
as studying memory simply by examining lasting changes in neural activity 
[e.g. long-term potentiation (LTP)] in the synapse, or in intracellular molecular 
mechanisms and processes which are induced by a particular event. 



The alternative view, that memory does not exist until it is revealed in 
behavior or thought, conceives of memory not as a free-standing entity, but as 
linked to a process of recovery and emerging from it. Memory is the product 
of a process of recovery (an act of memory) rather than an entity which exists 
independently of that process. This view is at least as old as Semon's (1904) 
conception of memory, and has a number of more recent incarnations in the 
work of Tulving (1983), Kolers and Roediger (1984), Whittlesea (2002) and 
Craik (2002b; Chapter 23, this volume), among others. This quote from Craik 
(2002b) captures this view well: 

Where is the percept when we are not perceiving? The question does not make much 
sense; clearly percepts are not micro-representations waiting patiently for 'their' 
specific combination of input patterns to activate them. Rather, perceiving is a 
dynamic process that occurs online in a given time period, and reflects the interaction 
of incoming sense data with pre-wired and learned processes; this interaction in turn 
drives behavior and subjective awareness. It is thus perhaps equally meaningless to ask 
Where is the memory trace when we are not remembering? Again the various behavioral 
and experiential aspects of remembering occur only during memorial processing, 
and the hunt for the engram [the physical manifestation of the memory trace that is 
independent of the operations needed to recover it] may prove as fruitless as the 
hunting of the Snark. To alter Lewis Carroll's mournful tale only slightly, those pursuing 
the memory trace may find 'in the midst of their laughter and glee' that the engram 
has'softly and suddenly vanished away-for the Trace was a Boojum, you see: 

I agree with all that Craik says except his conclusion. Like many other 
psychologists and neuroscientists (see a recent paper by Schafe et al. 2005), he 
posits that the engram or memory trace and memory are conflated, whereas 
I believe, along with Semon (1904) and Tulving (1983), if I understand them 
correctly, that the two are separate. The engram or memory trace is the repre- 
sentation of an encoded event or  experience. It is not yet a memory, but 

Oe ust as an provides the necessary (physical) condition for memories to emer, , j 
external stimulus provides the occasion for a percept to emerge. Put another 
way, the engram is permissive or necessary for memory but does not suffice 
for its materialization. A memory emerges when the engram interacts with 
retrieval cues or information derived from particular environmental conditions, 
a process which Semon termed "ecphory". The product of this retrieval-engram 
interaction is a memory. Without retrieval, there is only the engram, and even 
its existence is inferred from memory's emergence. 

The book in the library analogy 
Let me illustrate this distinction, and the general point that a memory does 
not exist until it is recovered, with a simple analogy of looking for a book in a 
library. Suppose you think a particular book is in the library. You go to the 
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