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Toward a Theory of Episodic Memory:
The Frontal Lobes and Autonoetic Consciousness

Mark A. Wheeler, Donald T. Stuss, and Endel Tulving

Rotman Research Institute of Baycrest Centre and University of Toronto

Adult humans are capable of remembering prior events by mentally traveling back in time to re-
experience those events. In this review, the authors discuss this and other related capabilities, consider-
ing evidence from such diverse sources as brain imaging, neuropsychological experiments, clinical
observations, and developmental psychology. The evidence supports a preliminary theory of episodic
remembering, which holds that the prefrontal cortex plays a critical, supervisory role in empowering
healthy adults with autonoetic consciousness— the capacity to mentally represent and become aware
of subjective experiences in the past, present, and future. When a rememberer mentally travels back
in subjective time to re-experience his or her personal past, the result is an act of retrieval from

episodic memory.

One of the most fascinating achievements of the human mind
is the ability to mentally travel through time. It is somehow
possible for a person to relive experiences by thinking back to
previous situations and happenings in the past and to mentally
project oneself into the anticipated future through imagination,
daydreams, and fantasies. In the everyday world, the most com-
mon manifestation of this ability can be referred to as ‘‘remem-
bering past happenings.”” Everyone knows what this phrase
means and what it is like to reflect on personal experiences,
past or future, that are not part of the present.

Although mental time travel is clearly related to memory, it
is interesting that in very few of the countless articles, chapters,
and books that have been written on the topic of memory have
researchers paid attention to the conscious act of remembering
personal experiences. Of course, there have been some notable
exceptions to this claim. In general, most models and theories
of memory focus on the structures or processes by which infor-
mation is encoded, stored, or retrieved, with little interest to the
actual experience of remembering.

We propose that the ability to mentally travel through time
is an expression of the episodic memory system of the brain
and that this ability is not shared by other systems of memory.
In what follows, we intend to show that episodic memory, and
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therefore the act of remembering through mental time travel, is
a special kind of mind—brain achievement that bears only a
superficial resemblance to other things that can be classified
under the rubric of memory and that it can be studied on its
own and in its interaction with other mental faculties.

The theory of episodic memory that we eventually propose
here would not have been possible, or at least could not have
been readily defended, a few years ago. The timing of the pro-
posal is rendered more reasonable now, largely because of recent
findings in psychology and cognitive neuroscience, especially
those provided by the functional neuroimaging of remembering.
In the last several years, researchers have shown an increasing
amount of evidence that links the operations of episodic memory
to the frontal lobes of the brain (Schacter, 1987; Tulving, 1985).
Squire (1987) associated frontal pathology with a loss of “‘per-
sonal familiarity and connectedness’’ to recent events. More
recently, in a series of articles on findings from positron emis-
sion tomography (PET) studies, Tulving, Kapur, Craik, Mosco-
vitch, and Houle (1994 ) linked the left prefrontal cortex with
episodic encoding and the right prefrontal cortex with episodic
retrieval. Since then, the overall pattern has been further corrob-
orated in a number of PET studies (reviewed by Nyberg, Ca-
beza, & Tulving, 1996), suggesting that, despite early skepticism
(Roskies, 1994), this relation between episodic memory and
the frontal lobes represents a reliable fact of the neuroanatomy

+ of remembering.
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The PET findings were the prime inspiration for this review
in which we consider research from other scientific approaches
that bear on the neuroanatomical correlates of episodic remem-
bering and on the cognitive and behavioral abilities subserved
by the frontal lobes. The research has resulted in a preliminary
theory of episodic memory. The theory holds that the frontal
lobes underlie a special kind of consciousness called autonoetic
consciousness, which allows healthy human adults to both men-
tally represent and become aware of their subjective experiences
in the past, present, and future. Antonoetic consciousness is
important for many of the most complex abilities, including the
ability to perform mental time travel in the personal, subjective
way that is the hallmark of retrieval from episodic memory. It
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is autonoetic awareness, driven by the frontal lobes, that makes
recollective experience what it is.

The general purpose of this review is to relate what is known
about episodic memory, autonoetic consciousness, and the fron-
tal lobes into a coherent account of the relation between purely
mental happenings, such as the remembering of a personal epi-
sode, and structural components of the central nervous system,
such as the frontal lobes. Because the three concepts have not
typically been considered together, this review spans several
lines of evidence, with each part contributing a different piece of
the overall story. As an example, much research from cognitive
neuropsychology and neuroimaging has implications for the
connection between the frontal lobes and episodic memory, yet
issues pertaining to consciousness and autonoetic consciousness
have not typically been discussed within these domains. Also,
findings from developmental psychology imply a relation be-
tween the emergence of both autonoetic consciousness and epi-
sodic memory, although the frontal lobes can be implicated only
indirectly. Finally, there is a clinical literature that describes the
consequences of frontal pathology, with many of the effects
corresponding to a loss of autonoetic consciousness, although
remembering has not generally been a focus of the clinical case
reports. :

The first sections of this review serve to introduce and define
each of the three concepts, before turning to the evidence that
relates them. In the course of our discussion, we raise, and
attempt to answer, the following questions. What is episodic
memory? How has the concept changed since its introduction
in 1972? Why is it related to mental time travel and remember-
ing? What is autonoetic consciousness? How does it relate to
other forms of consciousness? How does it relate to episodic
memory? What are the facts concerning the frontal lobes and
memory? Given that the frontal lobes contribute to memory
processes, what are these contributions? How should psycholo-
gists think about PET data, in light of what is known about the
frontal lobes? Given that the frontal lobes are involved in a large
number of cognitive and behavioral expressions of the brain, in
addition to remembering, is there at least a common theme that
unifies these expressions at some higher level of analysis? We
conclude by bringing the various lines of evidence together into
a theory of episodic memory. Because many of the pertinent
facts are of recent origin and many earlier beliefs about episodic
memory are no longer valid, our review may also serve as a
refresher course on these topics, even if our theoretical mission
falls short of its goal.

Concepts and Definitions
Episodic Memory

The term episodic memory is commonly used in two different
ways. One has to do with a system of memory that is different
from the other major systems of human memory; the other con-
cerns a particular kind of memory task or memory performance.
To minimize problems of communication, it is essential that
these meanings be differentiated and the meaning used in a
particular context be made clear. In this article, we use the term
consistently in the sense of a particular kind of capability and
achievement of the brain. It is the kind of memory that renders
possible conscious recollection of personal happenings and

events from one’s personal past and mental projection of antici-
pated events into one’s subjective future. As such, it is the
memory system that mediates mental time travel. We assume
that it is subserved by a distinct neurocognitive system that has
evolved specifically for that purpose.

A second, different sense of episodic memory is that of a
type of memory task and of performance on the task. Episodic
memory in this sense refers to the acquisition of propositional
(or declarative, cognitive, or symbolically representable) infor-
mation on a particular occasion and its reproduction on a subse-
quent occasion. The prototypical laboratory list-learning task in
which participants are exposed to a collection of verbal (or
verbalizable) items and then tested for what they have learned —
by recall, recognition, or some kind of memory judgment—is
often classified as an episodic memory test.

In 1972, the connection between the episodic memory system
and putative episodic memory tests seemed simple: An intact
episodic system was a sufficient and necessary condition of
successful test completion. In the intervening years, it has be-
come clear that this idea, even if appealingly obvious, is incom-
plete. Today, it is known that the situation is much more complex
and that many verbal learning tasks are only minimally episodic
in nature. Although the two types of episodic memory—kind
of memory system and kind of memory task or performance—
are related, they cannot be equated. A participant’s performance
on a so-called episodic memory task, such as recall or recogni-
tion of words encountered in a studied list, depends not only
on episodic memory but also on other kinds of memory, such
as semantic memory. A number of experiments demonstrate that
participants do not only consciously recollect words from a
studied list, relying on episodic memory, but can also simply
‘‘know’’ that some words occurred in the list, even if they are
unable to have conscious recollection of the event of having
studied the word (Gardiner, 1988; Tulving, 1985). Differently
stated, it is possible for a person to know about events from the
past, even the recent past, without mentally traveling back to
re-experience the retrieved event. Furthermore, it has been
shown that even patients with dense amnesia, who cannot bring
to mind any recollections of learning episodes and in that sense
lack functioning episodic memory, can nevertheless recall words
from studied lists in response to relevant cues (Hamann &
Squire, 1995; Hayman, Macdonald, & Tulving, 1993; Tulving,
Hayman, & Macdonald, 1991). If nonepisodic memory pro-
cesses are sufficient to allow such patients to perform more or
less successfully on what nominally are episodic memory tasks,
it means that the episodic memory system is not necessary
for so-called episodic memory tasks (i.e., item recognition and
recall). If so, the same should be true of healthy people. This
point is important. It is central to the discussion later in this
article of patients with frontal lesions who are capable of com-
pleting nominally episodic tasks by relying on memory systems
outside of the episodic system. Again, in both our discussion
and subsequent theory, episodic memory is discussed as a neuro-
cognitive system, which renders possible the conscious recollec-
tion of events as they were previously experienced, although
evidence from putatively episodic memory tasks is occasionally
relevant.

Like any other scientific concept, episodic memory derives
its meaning not only from what it is—the description of its
properties, rules of operations, and neural substrates—but also
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from what it is not. Episodic memory was initially defined
(Tulving, 1972) in terms of its distinction from semantic mem-
ory, and even today the similarities and differences between the
two kinds of memory are useful to explicate the nature of epi-
sodic memory.

Episodic and semantic memory have many features in com-
mon. Both represent large and complex systems, essentially
unlimited in their capacity to hold information. They are unlike,
for example, working memory, which has a limited capacity,
and the perceptual representation systems, which deal only with
information in a particular modality. Both are cognitive (repre-
sentational, declarative) systems, whose contents can be de-
scribed in terms of objects and relations, and both model the
world in the sense that a person can map their contents and
make true—false judgments about individual propositions based
on these contents. In this sense, episodic and semantic memory
are unlike procedural memory, whose contents are nonproposi-
tional and lacking in truth value. (An individual’s learned skill
of balancing on a bicycle—one of the myriad achievements of
the procedural memory system-—cannot be expressed proposi-
tionally, and it is neither true nor false.)

The manner in which information is registered in the episodic
and semantic systems is highly similar—there is no known
method of readily encoding information into an adult’s semantic
memory without putting corresponding information in episodic
memory or vice versa. Both episodic and semantic memory
enable individuals to acquire factual information through differ-
ent sensory modalities; in both, such acquisition can occur very
rapidly, sometimes as a consequence of a single glimpse or
sound of a relevant input. Both episodic and semantic memory
can register and hold information about various states of the
world, including the internal states of the individual; information
stored in both forms of memory is flexibly accessible, being
elicitable by a variety of queries, prompts, and cues. Despite
this flexibility, not possessed by procedural memory, both epi-
sodic and semantic memory obey the principles of encoding
specificity and transfer appropriate processing: The effective-
ness of given retrieval cues is determined not only by the nomi-
nal identity of target information in the memory store but also
by its episodically and semantically encoded context. Finally,
the results of acts of retrieval from either memory system can
be expressed symbolically, albeit often imperfectly, through lan-
guage or graphic representations. This long, and by no means
exhaustive, list of commonalties and similarities between epi-
sodic and semantic memory has made the thought of their essen-
tial identity highly attractive to generations of memory and other
researchers. It has also encouraged researchers to attribute what-
ever differences that may exist between episodic and semantic
memory to particular nonessential features, such as differences
in the kinds of information on which the two forms of memory
operate. As a result of the commonalties, the two have been
collectively referred to as declarative memory or ‘ ‘remembering
that”’ and dealt with as a unity, distinguishable from procedural
memory or ‘‘remembering how.”’

For many purposes, such leveling is quite reasonable and does
not violate any rules of logic or science. Particularly in everyday
life, it matters little to individuals whether they know something
because they recollect a particular episode in which the contem-
plated bit of knowledge was gained or because they ‘‘just know
it>’ Living organisms, human beings included, rely on their

memory capabilities primarily as a source of guidance for their
ongoing behavior and future actions. Possible differences be-
tween episodic and semantic memory are of little relevance to
the practicing learner and rememberer. What matters to people
is that these things work.

From the perspective of science, however, any differences
between episodic memory and semantic memory are important,
and it is necessary to study and try to understand them. These
differences have to do with the specific functions that different
memory systems serve, especially the functions that are unique
to a given system, not shared by others. They also concern
matters such as the development of memory in children and
breakdown of memory in old age. They have to do with, for
example, memory processes that have been impaired by an acci-
dent or disease. They have to do with questions, such as ‘“What
is the relation between memory for the past and intentions for
the future?’’ and “‘Is recall a conscious activity?”’ The way one
studies these matters, or attempts to answer these questions,
depends critically on what one believes or knows about the
relation between episodic and semantic memory, whether they
are basically the same or basically different.

Our hypothesis is that, despite the many similarities, they are
basically different. In this article, we consider in some detail
the major distinguishing characteristic of episodic memory —
its dependence on a special kind of awareness that all healthy
human adults can identify. It is the type of awareness experi-
enced when one thinks back to a specific moment in one’s
personal past and consciously recollects some prior episode or
state as it was previously experienced. The general concept has
been recognized for at least 100 years; William James referred
to such awareness as remembering . According to James (1890),
‘“‘remembrance is like a direct feeling; its object is suffused
with a warmth and intimacy to which no object of mere concep-
tion ever attains”’ (p. 239). Episodic recollection is well de-
scribed, with reference to that personal feeling experienced
when a rememberer reflects on some moment in the past. It is
a unique mental experience, not confusable with the awareness
of an ‘‘object of mere conception,”” which corresponds to some-
thing simply known. This latter type of knowledge does not
possess any personal veridicality or pastness and represents re-
trieval from semantic memory. Living organisms may know
many things, even facts about things that have happened to them,
that are not infused with a conscious recollection of the past.
We label the types of awareness associated with episodic and
semantic retrieval as autonoetic (self-knowing) and noetic
(knowing ) awareness, respectively. Thus, episodic and semantic
memory represent not only two hypothetical systems of memory
but also two varieties of conscious awareness. Because episodic
memory is defined, at least partly, by the type of awareness that
accompanies retrieval, it is not equivalent to other forms of
memory, such as event memory or autobiographical memory
which are defined by the content of the material they operate
on; although episodic memory is clearly related to these varieties
of memory, they should not be equated.

The Frontal Lobes

The frontal lobes constitute approximately one third of the
entire mass of the human brain. Because much of it has no
known sensory or motor function, it stands to reason that this
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large area of the brain plays an important role in higher order
cognitive functioning. The concept of frontal lobe functions has
evolved to identify the behaviors that are presumed to depend
on the frontal lobes, although the term has been used in diverse
ways. Despite the anatomical nomenclature, many references to
frontal processes have described a set of abilities that are purely
behavioral, with no immediate reference to the anatomical re-
gion of the frontal lobes (Goldberg & Bilder, 1987; Stuss &
Gow, 1992). We adopt a more limited definition: The term
frontal lobe functions specifically refers to those processes re-
lated to the brain region defined as the frontal lobes.

The frontal lobes may be globally defined as the brain region
anterior to the central sulcus, although many researchers restrict
their interest to include only the areas anterior to the motor and
premotor areas. This latter region is commonly known as the
prefrontal cortex; our interest is primarily in that prefrontal area
anterior to the premotor cortex, and we use the terms frontal
lobes and prefrontal cortex interchangeably.

The functional importance of the frontal lobes derives from
its reciprocal interconnections with virtually every part of the
nervous system (Fuster, 1989; Nauta, 1973; Pandya & Barnes,
1987; Stuss & Benson, 1986). The anatomical basis of many
frontal functions should actually be considered as frontal sys-
tems and their reciprocal connections (Alexander, DeLong, &
Strick, 1986; Cummings, 1993). Although behavioral similari-
ties clearly exist after lesions occur in the frontal lobes and
certain connected regions (e.g., Stuss et al., 1994), researchers
have only sporadically investigated the possible associations and
dissociations among these connected regions. In this article, we
continue to emphasize the defined region of the prefrontal cor-
tex, while realizing that the functions of this area are represented
in its connections with more posterior brain regions.

The size of the prefrontal cortex allows for further subdivi-
sion, and there is increasing evidence of more specific architec-
tonic differentiation (Barbas & Pandya, 1991; Pandya & Barnes,
1987; Petrides & Pandya, 1994). Researchers, however, have
only infrequently mentioned the specific regions of the frontal
lobes in relation to memory. Indeed, in lesion studies, patients
with frontal lesions have often been combined into a single
frontal group, despite the presence of a wide range of etiologies
and locations for their lesions. This practice is at least partly
attributable to the rarity of patients with focal lesions restricted
to the frontal lobes. Therefore, despite the possibility that lesions
in different regions of prefrontal cortex produce different symp-
toms, much of the available evidence has been drawn from the
behavior of patients with relatively large lesions of the prefrontal
cortex.

Based on clinical and neuroanatomical evidence, the func-
tions of the frontal lobes can be broadly subdivided into three
levels (Stuss & Benson, 1986). Functions at each level serve a
supervisory role over other functions and domains that are local-
ized more posteriorly (i.e., language, attention, motor control).
Frontal lobes regulate overall brain functioning by establishing,
maintaining, and monitoring neurocognitive programs (Luria,
1973), depending on the level.

The first level is comprised of those processes that interact
directly with the posterior functional domains. Functions include
the ability to organize and maintain information in a fixed se-
quence and to integrate diverse types of information into a mean-
ingful representation. These abilities are most likely mediated by

lateral regions. Within this same level, medial frontal structures
affect motivation and drive, including the ability to initiate cog-
nitive and motor activities. These seemingly diverse functions
comprise a single level of frontal functions because they affect
posterior cortical and subcortical domains directly, although
they serve a type of superordinate role (Stuss & Benson, 1986).

A second independent level is equivalent to a class of opera-
tions often labeled as executive functions (sometimes called
“‘supervisory’’ or ‘‘working-with-memory’’ functions). These
functions represent a higher order than those at the first level
because they provide conscious control and direction for the
integrated behavior of total brain operations and are especially
important during nonroutine situations that require novel solu-
tions (Norman & Shallice, 1980). Behavioral characteristics
have been described at length elsewhere and comprise those
processes that consciously direct, or temporally structure, the
low-level systems toward a selected goal, including anticipation,
goal selection, plan formulation, behavior monitoring, inhibi-
tory control, and feedback use (Baddeley & Wilson, 1988; Fus-
ter, 1989; Moscovitch, 1992; Shallice, 1988; Shimamura, 1995).
The executive functions, like the first level of frontal functions,
are mediated by the reciprocal connections of the frontal lobes
with more posterior, multimodal and limbic structures (Nauta,
1971; Pandya & Barnes, 1987). .

The second level has received most of the attention from
cognitive neuroscientists, and the wide use of neuropsychologi-
cal tests purporting to measure frontal lobe functions reflects
this bias. The most widely used test of psychologically frontal
functioning, the Wisconsin Card Sorting Test, is assumed to
measure abilities manifested largely at this level because the
test uses a novel and complex task that requires goal selection
and hypothesis testing, along with cognitive flexibility and inhi-
bition of salient responses. Operations at this level also corre-
spond with the central executive component in models of work-
ing memory (Baddeley, 1992).

A third proposed level of prefrontal function consists of what
is commonly called self-awareness, the ability to introspect on
one’s own thoughts and to realize the relation of self to one’s
social environment (Stuss & Benson, 1986). The abilities are
intimately related to autonoetic consciousness (as discussed
later), and it is the awareness of self, largely dependent on the
frontal lobes, that serves as a foundation for this unique capacity
of human consciousness. Only through the sophisticated repre-
sentation of self can an individual autonoetically recollect per-
sonal events from the past and mentally project one’s existence
into the subjective future. It is not known which regions of the
frontal lobes are especially critical for self-awareness, but the
most anterior regions are good candidates. It would be appro-
priate that this—the most recently evolved area of the brain—
subserves autonoetic consciousness, arguably the most clearly
human form of consciousness.

Although there is good evidence for the dependence of these
capabilities on the prefrontal cortex, there is as yet little known
about the dissociability of the levels—although later we de-
scribe one patient with symptoms consistent with a selective
loss of self-awareness and autonoetic consciousness. Their rela-
tions may be best described as interactive, especially the two
highest levels. Another possibility is that self-awareness requires
executive functioning for its operations. The executive functions
coordinate complex operations such as anticipation, planning,































































