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Are episodic memory and episodic simulation different in 
kind?
Arieh Schwartz

Centre for Philosophy of Natural and Social Science, The London School of Economics and Political 
Science, London, UK

ABSTRACT
Simulation theory is a radical and yet increasingly popular 
view about episodic memory. It is the view that episodic 
memory and episodic simulation are the same natural kind. 
I argue that while simulation theory offers an important 
insight, it also makes an overreach. While episodic memory 
and episodic simulation likely reflect a common natural kind, 
they also differ in natural kind. They differ in natural kind 
because episodic memory is partly defined by projectible 
properties and memory trace mechanisms that episodic 
simulation lacks.
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1. Introduction

I can vividly imagine visiting the Taj Mahal in the spring, even though I have 
never been there. I can also vividly remember walking through the Basilica 
di San Marco this summer. Simulation theory is a radical and yet increas
ingly popular view about episodic memory.1 On this view, episodic memory 
is not different in kind from mere simulation of past, possible, and future 
events. For example, simulation theory would judge the processes by which 
I simulate visiting the Taj Mahal and remember visiting San Marco to be 
exactly the same in natural kind(s).2 In the words of one proponent, “[t]he 
standard view, in short, is increasingly that episodic memory is one function 
of a more general episodic construction system, a process not different in 
kind from imagining a range of nonactual episodes” (Michaelian, 2016a, 
p. 99, added emphasis).3 In the words of another proponent, “[f]rom 
a neurocognitive perspective, it is likely that an event representation is 
physically instantiated in the brain in exactly the same way irrespective of 
whether it is remembered or imagined” (Addis, 2018, p. 70, added empha
sis). The iconoclasm of simulation theory lies in the suggestion that some 
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genuine instances of the natural kind episodic memory do not reflect the 
causal influence of a persisting lineage of representations derived from the 
particular experiences represented. These putative episodic memories are 
fabricated from whole-cloth at the moment of retrieval, using whatever 
materials are at hand.

Thus, simulation theory is often contrasted with the causal theory of 
memory. The causal theory claims that when a subject remembers a past 
experience, her occurrent mental representation is produced, in part, by 
a memory trace, or a lineage of traces, originally produced by the experience 
it represents. The causal theory has ancient roots, in the works of Plato and 
Aristotle and elsewhere (De Brigard, 2014a). The main contemporary 
source of causal theory is the conceptual analysis of remembering proposed 
by Martin and Deutscher (1966). More recently still, different versions of 
causal theory have been defended by Bernecker (2012), Cheng and Werning 
(2016), Robins (2016), and Perrin (2018), not as conceptual analysis but as 
empirically-informed metaphysics. I will argue that we should reject the 
simulation theory in its extreme form, and endorse a version of causal 
theory.4 But the view I defend is different from canonical causal theory. It 
is not an analysis of when subjects episodically remember. In fact, it is 
wholly unconcerned with the epistemic features of episodic remembering – 
its role in providing knowledge, for example. The core of this view is merely 
that episodic memory is a natural kind distinguished from episodic simula
tion by its mechanistic underpinnings.

What is at stake in this debate? If episodic memory and episodic simula
tion are different in kind, failing to draw this distinction will yield a worse 
taxonomy—one that produces worse causal inductions and explanations. 
Whether a given induction or explanation is better or worse than another 
will be relative to the explanatory interests and purposes of a domain of 
inquiry (cf. Koskinen, 2020). But the arguments below should speak to the 
simulation theorist and not talk past him. For they will draw on evidence 
from the same domains of psychology and neuroscience that simulation 
theorists appeal to. Thus, while some philosophers argue that causal theory 
is correct from a normative perspective and simulation theory is correct 
from an empirical or descriptive perspective (Craver, 2020; McCarroll et al.,  
2022), I suggest that a version of causal theory is in fact correct relative to the 
same empirical or descriptive perspective.

This article has the following structure. Section 2 clarifies terminol
ogy. Section 3 introduces Boyd’s Homeostatic Property Cluster 
account as a working theory of natural kinds. Section 4 reconstructs 
the case for simulation theory, and distinguishes the part of it that is 
probably true from the part of it we should probably reject. Section 5 
critically evaluates a central premise of simulation theory, that natural 
kinds must be discontinuous, through discussion of recent arguments 
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that episodic and semantic memory are the same natural kind.5 

Section 6 argues for a causal theory of episodic memory as 
a homeostatic property cluster kind. Section 7 concludes. The thesis 
I will defend is that occurrent episodic memory and episodic simula
tion reflect some of the same natural kinds but they also differ in kind. 
They differ in kind because episodic memory is partially defined by 
projectible properties and memory trace mechanisms that episodic 
simulation lacks.

2. Stage setting

Terminology in the philosophy of memory is confusing, not least 
because the same word memory is used for both a mental capacity, 
and for the representational particulars that are its stock in trade.6 

Moreover, the latter, i.e., memories, can be either occurrent/active, or 
non-occurrent/inactive. The claim of simulation theory is usually (as 
above) that there is no difference in kind between episodic remember
ing and simulating. Grammatically, this claim concerns actions rather 
than states. But the best reading of this claim is, I suggest, that there 
is no difference in kind between occurrent episodic memories and 
occurrent episodic simulations.7 In opposition to this claim, I will 
argue there is a difference in natural kind between occurrent episodic 
memories and occurrent episodic simulations.8

It may help prevent confusions later if we draw a distinction at the 
outset between two different conceptions of a memory trace. On a weak 
conception, a memory trace is any cognitive particular, or ensemble 
thereof, by means of which information first encountered in experience 
is made consciously available at a later time. Simulation theorists accept 
that episodic remembering requires memory traces in the weak sense. 
The material of which simulations are woven must come from some
where (cf. Suddendorf & Corballis, 2007, p. 303). Causal theorists have 
something stronger in mind when they say that episodic remembering 
relies on a memory trace(s). On causal theory, an episodic memory 
trace is a persisting record of an experience, created by that experience. 
Not just any cognitive particular or ensemble bearing experience- 
derived information will count. For not all information derived, (per
haps partially and circuitously,) from an experience, provides a record 
of the experience it derives from, i.e., a record of what transpired. Thus, 
causal theorists claim and simulation theorists deny that episodic 
remembering relies on memory traces in the strong sense. But everyone 
agrees that episodic remembering relies on memory traces in the weak 
sense.
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3. Natural kinds: Homeostatic property clusters

Natural kinds are types of particulars, (entities, processes, or properties,) or 
types of types of such, whose grouping reflects the structure of the natural 
world rather than merely human interests (cf. Hawley & Bird, 2011; Tahko,  
2022). Gold, hearts, and lightning are natural kinds. Members of these 
categories are objectively similar to each other in ways they are objectively 
different to members of other kinds.9 The set of white things, the set of 
warm things, the set of Jimmy’s favorite songs – these are no more natural 
kinds than the union of these sets would be. Such groupings do not reflect 
objective relations of similarity among kind members, and difference 
between kind members and nonmembers. Such groupings tell us more 
about the categorizer(s) than about the categorized.

There are many theories about what natural kinds are, and about what 
makes them natural. Space does not permit a survey of the field. Let us adopt 
Boyd’s homeostatic property cluster (HPC) account as a working theory of 
what kind of kind episodic memory might be.10 This choice is appropriate 
because the HPC account is probably the most influential theory of natural 
kinds, and it has been endorsed by Michaelian, the primary proponent of 
simulation theory, in various places (e.g., Michaelian, 2015). What makes 
a kind natural, for Boyd, is that it causally supports correct scientific 
inductions and explanations. Only kinds delimited by nature can do this. 
We cannot simply intuit kinds that will support correct scientific inductions 
and explanations, (alas). Therefore, identifying natural kinds is always 
a posteriori.

On the HPC theory, a natural kind is defined by “a cluster of often co- 
occurrent properties and . . . the (‘homeostatic’) mechanisms that bring 
about their co-occurrence” (1991, p. 142). The central idea here is that kind- 
members’ instantiation of kind-defining properties, because of the operation 
of kind-defining mechanisms, is what causally supports the correctness of 
our scientific explanations and inductions about kind members. Given the 
HPC framework, our central question is this. Do the projectible properties 
of episodic memory and/or the mechanisms that cause these properties to 
cluster together differ from the projectible properties and homeostatic 
mechanisms that characterize episodic simulation?11 In section 5, I will 
argue that the answer to this question is: Yes. Considered as an HPC kind, 
episodic memory is defined by certain projectible properties, which cluster 
together because episodic memory relies on strong memory traces. Episodic 
simulation lacks some of these projectible properties because it lacks the 
homeostatic mechanism of strong memory traces. Thus, episodic simula
tion differs in kind from episodic memory. Ignoring this difference risks 
widespread inductive error. Before we get to that, let us consider the positive 
case for simulation theory.
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4. The case for simulation theory

Simulation theory is the claim that occurrent episodic memory and episodic 
simulation are exactly the same in kind. It is useful to break the case for 
simulation theory into two parts. One part aims to show that there is 
a natural kind in common between occurrent episodic memory and episodic 
simulation. The other part aims to show that there is no natural kind to 
which occurrent episodic memory belongs but episodic simulation does not. 
Although the first part of the case is plausible, the second part is much 
less so.

4.1. The case for simulation theory: part one

The first part of the case for simulation theory can be reconstructed as 
follows. Versions of this argument can be found in Schacter and Addis 
(2007), De Brigard (2014b), Michaelian (2016a, 2016b), McCarroll et al. 
(2022).

4.1.1. Simulation theory: part one
(1) Occurrent episodic memory and episodic simulation rely on pro

cesses that take place in some of the same areas of the brain.
(2) Occurrent episodic memory relies on a constructive process.
(3) Episodic simulation relies on a constructive process.
(4) The best explanation of 1-3 is given by the hypothesis that the same 

natural kind of constructive process underlies both occurrent episo
dic memory and episodic simulation.

(5) No alternative hypothesis (to that expressed in 4) provides a better 
explanation of 1-3.

(C1) There is probably a natural kind of construction process shared by occurrent 
episodic memory and episodic simulation. I’d be grateful if you could format the 
conclusion so that it is aligned with the premises, as in a list.

I will briefly explain the steps of the argument. Premise 1 is supported by 
neuroimaging studies. Their central finding was that many of the brain areas 
active when subjects retrieve episodic memories are also active when sub
jects imagine possible future experiences (Atance & O’Neill, 2001; Hassabis 
& Maguire, 2007; Okuda et al., 2003; Schacter & Addis, 2007; Szpunar et al., 
2007).12 It is now common to acknowledge that episodic memory and 
episodic future simulation rely on a shared core brain network.13

Premise 2 draws support from false memory research. Work in this 
tradition has been accumulating since Bartlett’s studies of story recol
lection (Bartlett, 1932). It strongly suggests that occurrent episodic 
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memories result from a constructive process that pieces together infor
mation from different experiential sources (see, e.g., Loftus & Palmer,  
1974; Loftus & Pickrell, 1995; Roediger & McDermott, 1995; Schacter,  
2021). For example, work in the misinformation paradigm, pioneered by 
Loftus, shows that false event information, provided after the fact, often 
gets incorporated into subjects’ subsequent memories of the relevant 
events. Thus, episodic memory does not simply reproduce or replay past 
experiences. It reconstructs them using information from various 
sources.

Premise 3 rests on the thought that simulating future events must 
involve some process or other that constructs representations using 
information from various sources. “Since the future is not an exact 
repetition of the past, simulation of future episodes requires a system 
that can draw on the past in a manner that flexibly extracts and 
recombines elements of previous experiences” (Schacter & Addis, 
773). Usually, you can’t get an apt representation of an event you 
haven’t experienced simply by reproducing a representation of an 
event you have.

The hypothesis that the same natural kind of constructive process under
lies both episodic memory and episodic simulation makes good sense of the 
empirical evidence. The evidence does not exclude the hypothesis that 
occurrent episodic memory and episodic simulation reflect different kinds 
of constructive processes, that are executed by the same parts of the brain. 
But so far, we lack solid evidence that two different kinds of constructive 
processes are in play, rather than one. Accordingly, we should prefer the 
more economical assumption that episodic memory and episodic simula
tion reflect the same subordinate kind of constructive process. The first part 
of the case for simulation theory is plausible enough. Though relevant 
research is still underway.

4.2. The case for simulation theory: part two

The second part of the case for simulation theory is most closely associated 
with the work of Michaelian (see, e.g., 2016a, 2016b, 2022; McCarroll et al.,  
2022). Here is one articulation.

[T]he simulationist offers a slippery slope argument against the necessity of 
appropriate causation. If we grant that remembering can occur in cases in 
which only a minority of the content of the retrieved representation is new, 
there is . . . no non-arbitrary reason to deny that it can occur in cases in which 
a majority of the content of the representation is new. And if we grant that 
remembering can occur in cases in which a majority of the content of the 
representation is new, there is . . . no non-arbitrary reason to deny that it can 
occur in cases in which the entirety of the content is new. But if we grant that 
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remembering can occur in cases in which the entirety of the content of the 
retrieved representation is new . . . then we can no longer require that the causal 
connection between the current representation and the earlier experience be sus
tained by a memory trace. (McCarroll, Michaelian, & Nanay, 5, added emphasis)

The argument can be reconstructed as follows.

4.2.1. Simulation theory: part two14

(6) If episodic memory and episodic simulation differ in natural kind, they are 
distinguished by the causal dependence of episodic memory on strong memory traces.

(7) Episodic representations can be placed on a continuum according to their 
representational dependence on strong memory traces.15

(8) If episodic representations can be placed on a continuum according to their 
representational dependence on strong memory traces, then they can be placed on 
a continuum according to their causal dependence on strong memory traces.

(9) If episodic representations can be placed on a continuum according to their causal 
dependence on strong memory traces, then episodic memory and episodic simulation 
do not differ in kind in virtue of episodic memory’s causal dependence on strong 
memory traces.

(C2) Episodic memory and episodic simulation do not differ in natural kind.

I will briefly explain the argument. We find commitment to premise 6 in 
various places. Proponents of simulation theory often speak as if the issue 
turned on whether it is a necessary condition on episodic remembering that 
it causally depends on strong memory traces. For example, in the quotation 
above, McCarroll and colleagues assume they need to undermine “the 
necessity of appropriate causation” (McCarroll, Michaelian, & Nanay, p. 5) 
added emphasis). Elsewhere, Michaelian writes,

The tenability of continuism [i.e., simulation theory] . . . rests on the tenability of the 
denial of the claim that remembering requires a causal connection between the 
subject’s current representation of a past event and his previous experience of that 
event, a condition that is at the heart of the influential causal theory of memory (Martin 
& Deutscher, 1966). [Michaelian, 2016b, p. 69, added emphasis]

Martin and Deutscher’s theory was a conceptual analysis. Its conditions 
were intended as conceptually necessary for remembering. It is controver
sial, to say the least, whether natural kinds like episodic memory can be 
analyzed in terms of necessary and sufficient conditions (cf. Andonovski,  
2018). Cluster kinds, for example HPC kinds, are not definable in this way 
(Boyd, 1991, 1999; Dupré, 1996; Slater, 2015). On the HPC theory, for 
example, genuine kind members can lack some of the projectible properties 
and/or homeostatic mechanisms that define the kinds they belong to (Boyd,  
1991, pp. 142–143).16 Thus, if episodic memory and episodic simulation are 
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cluster kinds, we cannot assume they are definable with necessary condi
tions. Thus, we cannot infer they do not differ in natural kind, simply 
because they do not differ in necessary conditions.17 Nevertheless, the 
argument can be understood in a way, as above, that does not depend on 
the assumption that episodic memory is definable in necessary conditions. 
The point of the premise in question, (6 in the reconstruction above,) is 
merely that if episodic memory and episodic simulation differ in kind, this is 
(probably) because of some difference in how they tend to be brought about.

Premise 7 is advanced in light of empirical research on constructive 
memory (see, e.g., Michaelian, 2016a, ch. 6). For example, research in the 
misinformation paradigm shows that episodic representations can incorpo
rate details from various experiences. The idea behind premise 7 is that the 
extent to which occurrent episodic representations incorporate details not 
encountered in the initial experiences they represent varies inversely with 
the extent to which these occurrent mental states representationally depend 
on strong memory traces.

Premise 8 links representational dependence to causal dependence with 
the claim that, insofar as occurrent episodic representations representation
ally depend on strong memory traces, they do not causally depend on strong 
memory traces. After all, the traditional reason why causal theorists posit 
strong memory traces is to explain how episodic memories are reliably (if 
only partially) accurate about past events (see Khalidi, 2023, p. 135; Robins,  
2016).

Premise 9 gets at the following claim. If there is a difference of extent or 
“degree” in how much episodic memory and episodic simulation causally 
depend on strong memory traces, then there is no difference in kind 
between them because of how episodic memory relies on strong memory 
traces.18 Different kinds of phenomena are not separated by cases that differ 
merely in extent or degree. Transitional forms do not separate distinct 
kinds. (We will return to this thought at length.)

Thus, conclusion: episodic memory and episodic simulation do not differ 
in kind.

We are now in position to evaluate the argument. Since there is no 
problem with the argument’s structure, any fault lies in its content. We 
can accept premise 6. It is plausible, but not guaranteed, that if episodic 
memory and episodic simulation differ in kind, this will reflect a difference 
in how they rely on strong memory traces. For the sake of argument, we can 
also allow premises 7 and 8. Maybe, (and this is a maybe,) episodic repre
sentations can be ordered (in some rough sense) according to how much 
they depend, representationally and causally, on any given lineage of experi
ence-derived memory traces. The issue I want to focus on concerns premise 
9. This premise assumes that natural kinds have to be sharply divided or 
discontinuous. This assumption is not true when it comes to biological 
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natural kinds. As Dupré shows in The Disorder of Things, “it is very difficult 
to find really sharp distinctions anywhere in biology; generally there is 
a range of intermediate cases” (Dupré, 1996, p. 66). We can agree with 
proponents of simulation theory that it will probably not be possible to draw 
a sharp line based on etiology between all instances of episodic memory and 
all instances of episodic simulation. But it is completely normal for there to 
be intermediate, transitional forms that lie between biological natural kinds. 
The existence of transitional forms between natural kinds does not rule-out 
the distinctness of these kinds. I will reinforce this verdict in the next section. 
For the same assumption, that transitional forms exclude distinctions in 
natural kind, plays a central role in recent arguments that episodic memory 
is no different in kind to semantic memory.

5. Natural kinds permit transitional forms

Three significant recent articles challenge the natural kind distinction 
between episodic and semantic memory (Andonovski, 2020; Aronowitz,  
2022; Gentry & Buckner, 2024). The arguments against the episodic- 
semantic distinction are similar. And we will see that they share the assump
tion of simulation theory that transitional forms rule-out distinctions in 
kind. I will focus on Gentry and Buckner’s version, since it is articulated 
using the HPC framework we are using. This argument draws on Buckner 
(2016)’s notion of transitional gradation.19 Bucker defines that notion as 
follows.

Let “gradation” between putative kinds name the metaphysical situation in which the 
extension of one category blurs into the extension of another category or categories 
without an obvious dividing line . . . Gradation will furthermore be “transitional” 
when there are systematic uni- or bi-directional processes of modification (such as 
evolution, development, or learning) that govern the gradation of individuals from 
one to another putative kind(s). (Buckner, 2016, p. 1096)

Gentry and Buckner claim that the structure of the HPC account requires 
that putative natural kinds cannot be distinct if there is transitional grada
tion between the surface level properties and between the underlying 
homeostatic mechanisms of candidate members of the putative kinds. 
They put the point this way.

The question of whether transitional gradation sinks the distinction [between episodic 
and semantic memory] can be recast in terms of . . . whether transitional gradation is 
found only in the distribution of surface properties . . . or whether it also reaches down 
to a continuum at the level of underlying neural mechanisms. Should there also be 
transitional gradation at the level of underlying mechanisms, then . . . the best 
approach accepts a new lumped superkind—and the E/S distinction, if retained at 
all, could only serve heuristic purposes. (Gentry & Buckner, 2024, p. 4)

PHILOSOPHICAL PSYCHOLOGY 9



Gentry and Buckner offer three lines of evidence that there is transitional 
gradation between the surface-level properties and between the underlying 
mechanisms of episodic and semantic memory instances: one, concerning 
semanticization; a second, concerning what they call composition; and 
a third concerning shared grid and place cell activity.20 Given these transi
tional gradations, Gentry and Buckner conclude that episodic and semantic 
memory are no different in kind. We can reconstruct the argument as 
follows.

5.1. Argument from transitional gradation

(1) If there is transitional gradation between the surface-level properties 
and between the underlying mechanisms of any kinds X and Y, then 
X and Y are not distinct natural HPC kinds.

(2) There is transitional gradation between the surface level properties 
and between the underlying mechanisms of episodic memory and 
semantic memory, (as witnessed by semanticization, composition, 
and shared grid and place cell activity).

(C) Episodic memory and semantic memory are not distinct natural HPC kinds. I’d 
be grateful if the conclusion ould be formatted so that it is aligned with premises.

Both The Case for Simulation Theory: Part Two and The Argument from 
Transitional Gradation rest on the basic assumption that the existence of 
transitional forms between kinds excludes the distinctness of these kinds. 
This assumption is too strong. Endorsing it would lead to the elimination 
(or unification) of most natural kinds in biology. As Buckner (2016) rightly 
underscores, the processes of evolution, development, and learning are 
incremental. They guarantee transitional gradations between the surface 
level properties and between the underlying mechanisms of members of 
putatively different kinds. State-kinds of health and disease are also often 
separated by cases that exhibit transitional symptoms and underlying 
mechanisms. Consider, for a moment, the transitional gradation produced 
by natural selection. Boyd makes a helpful observation about this.

The necessary indeterminacy in extension of species terms is a consequence of 
evolutionary theory . . . speciation depends on the existence of populations which 
are intermediate between the parent species and the emerging one. Any “refinement” 
of classification which artificially eliminated the resulting indeterminacy in classifica
tion would obscure the central fact about heritable variations in phenotype upon 
which biological evolution depends and would be scientifically inappropriate and 
misleading. (Boyd, 1991, p. 142, original emphasis)

Evolution by natural selection is gradual. It unfolds over very large numbers 
of very small steps.21 Mutations, the raw materials of evolution, occur only 
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rarely.22 Moreover, when mutations cause large phenotypic effects, these 
effects are almost always deleterious, and the responsible mutations are 
eliminated from the gene pool (Dawkins, 2016: ch. 6; Sterelny, 2001). 
There is always transitional gradation between extant biological kinds and 
ancestral biological kinds, both in their surface level properties and in their 
underlying mechanisms. Further, as Buckner (2016) notes, there are also 
transitional forms between different extant species, as witnessed by hybrid
ism, and the phenomenon of ring species.23 If the distinctness of natural 
kinds required discontinuity or the absence of transitional gradation, then 
evolved categories, such as species, would not be distinct natural kinds.24 

Given this, it is unclear what justifies Gentry and Buckner’s suggestion that 
the HPC account explains the distinctness of different biological species 
(Gentry & Buckner, 2024, p. 3).

Returning our attention to cognitive kinds, it is commonly observed that 
neural reuse is the rule rather than the exception. Much of the same neural 
circuitry is involved in many different cognitive tasks (see, e.g., Khalidi,  
2023, pp. 138–139; Schulz & Robins, 2023, pp. 814–815). Simulation theor
ists take neural reuse as evidence that the same kinds of processes underlie 
episodic memory and episodic simulation. Gentry and Buckner take reuse 
as evidence of mechanistic transitional gradation between episodic memory 
and semantic memory. But supposing that transitional gradation of this sort 
implies the non-distinctness of HPC kinds, Buckner (2016) would be right 
to suggest that, “philosophers of psychology should abandon discussion of 
kindhood, or explore non-similarity based accounts” (Buckner, 1091). For 
transitional gradation is widespread. But perhaps we’d be better off aban
doning the assumption that transitional forms rule-out the distinctness of 
natural kinds. Transitional forms are everywhere, but so are natural kinds.

Let us take a moment to consider the specific example, of semanticiza
tion, favored by Andonovski (2020), Aronowitz (2022), and Gentry and 
Buckner (2024). It might not carry the moral these theorists see in it. 
According to some but not all the relevant theories, semanticization is the 
normal consequence of systems consolidation. Systems consolidation refers 
to interactions between the hippocampus and the neocortex, whereby events 
initially represented by the former become represented by the latter as well. 
The canonical evidence for systems consolidation is the phenomenon of 
temporally graded retrograde amnesia (TGRA) (De de & Smith, 2016). 
Namely, interventions that affect the hippocampus disrupt memories of 
recent events more severely than memories of temporally remote events. 
For example, after bilateral resection of his hippocampi (and portions of 
neighboring regions, e.g., the amygdalae) (Squire, 2009), the patient known 
as H.M. retained memories for events from his remote past, but not from 
the 11 years preceding his operation (Corkin, 1984). TGRA also results from 
electroconvulsive (i.e., “shock”) therapy (ECT) (Fraser et al., 2008).25
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There is a major divide between theories of systems consolidation. The 
traditional explanation is known as standard consolidation theory (SCT) 
(Squire et al., 2015). On this account, the hippocampus plays a time-limited 
role in storing episodic memories. The features of an episodic memory, 
represented by networks in the neocortex, are initially linked together via 
a hippocampal memory trace (Squire, 2015). Over time, replay of hippo
campal memory traces during rest and sleep (Klinzing et al., 2019) causes 
neocortical features to become linked together directly, so that the episodic 
memory becomes independent of the hippocampus, and the hippocampal 
memory trace can be “reassigned” (cf. McClelland et al., 1995, 2020). Once 
consolidated in the neocortex, the episodic memory is much less prone to 
change.

SCT dominated research from the mid-1970’s until around the turn of 
the millennium, and it still has its defenders (e.g., Dede & Smith, 2016). But 
these defenders are slowly dwindling in number (Moscovitch & Gilboa,  
2024). According to critics of SCT, more sensitive episodic memory tests 
suggest that the event memories preserved in medial temporal amnesia have 
become semanticized and are no longer truly episodic (Moscovitch & 
Gilboa, 2024). Namely, these memories come to lack sensory detail, con
veying more of a summary or gist of the event, or even merely the script or 
schema of events of its general type (e.g., meals in Italian restaurants, visits 
to art museums, etc.). Semanticization is the transformation of detailed 
episodic memories into more general event representations. Thus, accord
ing to multiple trace theory (MTT) (Nadel & Moscovitch, 1997, Nadel et al.,  
2000), and its successor theory, trace transformation theory (TTT) (Gilboa 
& Moscovitch, 2021; Moscovitch & Gilboa, 2024; Sekeres et al., 2018; 
Winocur & Moscovitch, 2011), hippocampal memory traces are always 
required for genuine episodic memories, regardless of their age. The neo
cortical memories of past events preserved in amnesia are semantic, not 
episodic. The debate between partisans of SCT and partisans of MTT/TTT 
hinges on there being a kind distinction between episodic and semantic 
memories. According to proponents of TTT, the currently most popular 
theory, “interactions between the hippocampus and neocortex should be 
maintained even for remote memories as long as they retain their episodic 
nature, with a decline in such interactions as memories lose their episodic 
signature” (Moscovitch & Gilboa, 2024, p. 1290, added emphasis.) While 
according to proponents of SCT, “[t]he weight of evidence from studies 
where lesions were restricted to the hippocampus or MTL [medial temporal 
lobe] indicates that these regions are not necessary for the retrieval of truly 
episodic, remote autobiographical memories . . . [These patients’] memories 
are not semanticized (according to the most sensitive tests that exist)” (Dede 
& Smith, 2018, pp. 125–126, added emphasis). Insisting that semanticization 
undermines the distinction between episodic and semantic memories makes 
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the debate between partisans of SCT and partisans of MTT/TTT look 
confused. What was at stake in that debate was precisely whether systems 
consolidation transforms memories that were of one kind, episodic, into 
memories of another kind, semantic. There can be an important difference 
in kind here, even though the postulated transformation process, semanti
cization, is thought to be gradual.

This section has one main upshot. The existence of transitional forms 
between putative natural kinds does not rule-out the distinctness of these 
kinds. If it did, few if any natural kinds would be left in the biological 
sciences. Thus, we have reason to resist the move from the existence of 
transitional forms between, say, episodic memory and episodic simulation, 
or between episodic memory and semantic memory, to the conclusion that 
episodic memory is no different in kind to these other phenomena. The 
Case for Simulation Theory: Part Two and The Argument from Transitional 
Gradation do not establish what they set to. But the failure of these argu
ments tells us little about whether episodic memory really is distinct in kind 
from episodic simulation. I argue that it is in the next section.

6. Tracing episodic memory

According to the HPC account, a kind is defined by the properties that 
causally support the correctness of scientific explanations and inductions 
about the particulars the kind term picks out, and the mechanism(s) that 
cause these properties to cluster together. I will argue that the correctness of 
orthodox scientific theories of episodic memory is causally supported by 
properties that cluster because episodic memory relies on strong memory 
traces.26 Some of the relevant theories I will discuss include: the depth of 
processing framework, synaptic consolidation theory, reconsolidation theory, 
standard consolidation theory, multiple trace theory, and trace transforma
tion theory. I will discuss how each theory explains projectible properties of 
episodic memory by appeal to strong memory traces. Every instance of 
episodic remembering has a multistage history that is rooted in 
a particular experience. An episodic simulation is the work of the moment: 
the concatenation of general knowledge with sensory details from any 
relevant source. This difference matters to scientific explanations and induc
tions about episodic memory.

According to the depth of processing framework, episodic memory 
performance will be better or worse depending on features of encoding 
(Craik, 2002; Craik & Lockhart, 1972; Craik & Tulving, 1975).27 Namely, 
memory performance is better for items that subjects process semantically, 
i.e., in terms of their meaning than for other items.28 For example, in a set of 
famous experiments, Craik and Tulving (1975) asked yes/no questions 
before presenting study words. To answer the questions, subjects would 
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have to consider the study items in specific ways. Three different types of 
questions were used. Questions about the visual appearance of the words, 
e.g., “is the word capitalized?”, aimed to elicit shallow processing not 
focused on the words’ meanings. Phonological questions, e.g., “Does the 
word rhyme with ‘train’?”, aimed to elicit a moderate depth of processing. 
Sentence questions, e.g., “Would the word fit in the following sentence ‘ ‘?”, 
were intended to elicit “deep” processing focused on the meanings of the 
study words. Memory performance was measured via recognition tests.29 In 
these experiments and many replications, memory performance for study 
items correlated closely with the depth or level of processing the items 
received during experience. This is known as the levels of processing effect. 
Episodic memory is such that memory performance is closely related to how 
subjects consider items during experience.

The prevailing explanation of the levels of processing effect is that deeper 
processing leads to more elaborate memory traces of to-be-remembered 
items (Craik, 2002). More elaborate traces may lead to superior retrieval 
because they are more distinctive than less elaborate traces, or because they 
are better integrated into existing knowledge structures, or both (Craik,  
2002, p. 306–307). In Craik’s view, “certainly something must change in the 
brain as a result of the initial experience, and this change must persist until 
remembering occurs,” (Craik, 2002, p. 307). Systematic differences between 
the persisting neurological changes that result from experience, i.e., between 
memory traces, are what explain the systematic differences in episodic 
memory performance, i.e., the levels of processing effect. Experimenters 
are able to intervene on episodic memory performance by manipulating 
how subjects process the information they are presented during experience. 
This intervention during initial experience causally affects retrieval perfor
mance because the neurological changes that result from initial experience 
causally support retrieval performance. Insofar as episodic simulations rely 
only on general knowledge and sensory details not tied to the experiences 
they represent, they will not be manipulable via depth of processing inter
ventions. In sum, episodic memory has a certain projectible property, 
manipulability via depth of processing interventions, because it relies on 
strong memory traces. Episodic simulation lacks this projectible property, 
because it does not rely on strong memory traces.

Synaptic consolidation theory, also known as cellular consolidation the
ory, is an explanation of the well-established fact that episodic memories are 
vulnerable to disruption or enhancement for several hours after encoding. 
After this initial period has elapsed, however, the same manipulations lose 
all their effectiveness. The explanation, according to synaptic consolidation 
theory, is that the stored informational component of a memory is initially 
stored in a labile, i.e., manipulable, memory trace(s).30 Over a period of 
hours, however, synaptic connections grow between relevant neurons, as 
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a result of intracellular molecular processes. These synaptic connections are 
thought to store the informational content of the relevant memory in a more 
stable form. This process is known as synaptic consolidation. Synaptic 
consolidation can be disrupted by various procedures; for example, by 
injection of protein synthesis inhibitors such as anisomycin (Flexner et al.,  
1963), or by administration of ECT (Duncan, 1949; Squire et al., 1975) (cf. 
De Brigard, 2020). By contrast, synaptic consolidation can also be enhanced, 
and memory performance improved, by administration of chemical sub
stances including stimulants, and stress hormones (Bremner et al., 2004; 
McGaugh, 2015; McGaugh & Krivanek, 1970). Episodic memory’s posses
sion of different properties at different times, lability, stability, etc., depends 
on mechanisms of memory trace formation and maintenance that are set in 
motion by a particular initial experience. The memory is labile when the 
trace is labile. The memory is more stable once the trace has been synapti
cally consolidated. It is by intervention on memory trace mechanisms that 
episodic memories can be disrupted or enhanced in the initial period after 
the encoding experience. Episodic simulations do not causally depend on the 
particular experiences they represent. Thus, they will not be subject to 
interventions during the consolidation windows following these experi
ences. Thus they lack some of episodic memory’s projectible properties, 
because they do not rely on strong memory traces.

More recently, extensive evidence has also emerged for episodic memory 
reconsolidation. It has been shown that when memories are retrieved, they 
return to a labile state for a short period (Nader et al., 2000). During this 
time, memories are again open to disruption, update, and enhancement by 
way of the very same manipulations that are effective during the consolida
tion window, such as protein synthesis inhibitors, ECT, etc. For example, 
important research has begun to explore whether behavioral interventions 
on the reconsolidation process can be used to treat post-traumatic stress 
disorder (PTSD) (Drexler & Wolf, 2018). Initial results seem promising. 
Reconsolidation theory explains episodic memory’s post-retrieval return to 
lability by appeal to changes in a persisting ensemble of underlying memory 
traces. Insofar as episodic simulations are not stored, they would not show 
these reconsolidation effects.

Systems consolidation is the process whereby hippocampal-neocortical 
interactions cause events, initially represented only in the hippocampus, to 
be represented in the neocortex as well. As explained above, standard 
consolidation theory (SCT) claims that systems consolidation causes genu
ine episodic memories to be stored in the neocortex (Squire et al., 2015; Dede 
& Smith, 2018). According to multiple trace theory (MTT) (Nadel & 
Moscovitch, 1997, Nadel et al., 2000) and trace transformation theory 
(TTT) (Gilboa & Moscovitch, 2021; Moscovitch & Gilboa, 2024; Sekeres 
et al., 2018; Winocur & Moscovitch, 2011), consolidation establishes 
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semanticized event representations in the neocortex, but genuine episodic 
memories always require the reactivation of memory traces in the 
hippocampus.

Simulation theory sorts ill with both SCT and TTT. According to SCT, 
occurrent episodic memories have a causal history leading back to 
a particular past experience. The experience lays down a hippocampal 
memory trace which, through interactions with the neocortex, encodes 
a new trace of the episodic memory there. Thereby, the episodic memory 
becomes independent of the hippocampus. Depending on when retrieval 
occurs, either a hippocampal trace, a neocortical trace, or both, will be 
reactivated. But both were ultimately established by an experience. 
Assuming SCT is right on the fundamental point that patients with severe 
medial temporal lobe damage retain genuine episodic memories of remote 
experiences, what plausible explanation could simulation theory give for 
why these subjects do not retain episodic memories of recent experiences? 
Different locations for episodic memory storage would presumably be 
central to any plausible explanation. But simulation theory swears-off the 
idea that episodic memories need be stored.

Suppose, as seems likely, that TTT rather than SCT is roughly correct. 
Different trace representations of an event are established concurrently, and 
some are more responsible than others for each occurrent memory. But 
whenever remembering is genuinely episodic, it relies on reactivation of 
memory trace representations in posterior hippocampus. Perhaps 
a simulation theorist will say that patients with MTL amnesia lose their 
episodic memory capacity because the incapacitated hippocampus is 
a crucial part of the constructive machinery, and not because it stores 
episodic memory traces. Perhaps. But what plausible explanation could 
simulation theory provide of the fact that the amnesia that results from 
ECT is specific to a particular period of time? In other words, why, given 
that after ECT, patients regain the ability to form new episodic memories, do 
they remain unable to episodically remember events from the period leading 
up to their treatment? Storage of episodic memory traces in the hippocam
pus would seem to be an important component of a plausible explanation. 
But simulation theory claims that episodic memories do not rely on such 
traces.

Central patterns of induction and explanation in memory science are 
causally supported by properties of episodic memory which cluster together 
because of episodic memory relies on strong memory traces. Episodic 
memory is manipulable at every stage of its trace-based lifecycle. 
Moreover, when an episodic memory is manipulable in some of the ways 
discussed above, it is a good bet it will be manipulable in the others. As 
simulation theorists insist, episodic simulations do not depend on strong 
memory traces. But for this reason, episodic simulations will lack many of 
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episodic memory’s projectible properties. Thus, episodic simulation and 
episodic memory are indeed distinct natural kinds of phenomena, even 
though there may not be a sharp dividing line between their instances. 
There is an important causal difference between the etiology of episodic 
memory, and that of episodic simulations. These etiologies are open to very 
different patterns of manipulation and control. In sum, while episodic 
memory and episodic simulation likely reflect some of the same natural 
kinds (as in simulation theory: part one), they also differ in natural kind 
(contra simulation theory: part two).

7. Conclusion

Simulation theory says that episodic memory is just imagination of past 
experiences (carried out by a properly functioning episodic construction 
system). Michaelian acknowledges that, “[i]n many cases, remembering no 
doubt involves the sort of continuous causal connection described by the 
classical causal theory”, but he insists that, “it need not” (Michaelian, 2016a, 
p. 111). Rather, according to simulation theory, “[w]hat it is for a subject to 
remember . . . is for him to imagine an episode belonging to his personal 
past. And imagining need not draw on stored information ultimately origi
nating in experience of the relevant episode” (Michaelian, 2016a, p. 111.). 
I have been arguing that occurrent episodic memory, as a natural kind, 
should not be theorized independently of the normal lifecycle that leads up 
to it. This lifecycle is, in large part, one of memory traces, laid down by an 
experience, maintained over time, reactivated during remembering, recon
solidated afterward. This lifecycle is part of what defines episodic memory, 
because it causally accounts for many of episodic memory’s projectible, 
causal-induction-and-explanation-supporting properties. As episodic simu
lation is not tied by memory traces to any one experience, in particular, it 
will lack many of episodic memory’s projectible properties. Thus, episodic 
simulation is not the same as episodic memory. It is in the nature of episodic 
memory to be born of a past experience.

Notes

1. Roughly speaking, episodic memory is detailed memory about personally experienced 
events.

2. That is, provided the simulation issues from a properly functioning episodic con
struction system (Michaelian, 2016a, Ch. 6).

3. An anonymous reviewer suggests that this exaggerates the popularity of simulation 
theory.

4. This version of causal theory is consistent with a moderate form of simulation theory 
on which some but not all of the same subordinate natural kinds are involved in 
episodic memory and episodic simulation.
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5. Semantic memory is, roughly, memory for general factual information that does not 
include spatiotemporal details of the learning context. Your memory that 
Michelangelo painted the Sistine Chapel is semantic, (unless you remember this fact 
by reliving the experience in which you learned it).

6. Thanks to an anonymous reviewer for prompting this section.
7. On this reading of simulation theory, the present participles – remembering and 

simulating—are merely used to convey that these event representations unfold over 
time.

8. Khalidi (2023, p. 128) argues in a similar vein that episodic memory is a distinct 
natural kind of capacity, and that episodic memories are a distinct natural kind of 
state produced by this capacity. I too will argue that episodic memories are a distinct 
natural kind of state, or rather process, since they unfold over time. Khalidi’s argu
ments are different from mine since they rest on a view about the proper functions of 
the episodic memory capacity (see Robins, 2024 for discussion). The proper function 
of episodic memory is beyond the scope of this article (For discussion, see Boyle, 2019,  
2022, 2024; Brown, 2024; De Brigard, 2014b; Mahr & Csibra, 2018; Schwartz, 2020).

9. The objective relations of similarity and difference that individuate natural kinds may 
obtain in virtue of whether relational properties are/are not, shared among relevant 
particulars or types. Kind-defining properties need not be intrinsic.

10. The points I make later could be reformulated using one of the other theories of 
natural kinds, e.g., promiscuous realism (Dupré, 1996), pragmatic realism (Boyle,  
2024; Magnus, 2012), the stable property cluster account (Slater, 2015), etc.

11. For convenience, we’ll assume that episodic simulation is a unified natural kind. But 
in reality, what gets called episodic simulation might comprise importantly different 
natural kinds of phenomena.

12. The brain areas active during episodic memory retrieval and episodic future simula
tion do not fully overlap. Episodic future simulation recruits more activation of frontal 
brain areas (Schacter & Addis, 2007). Thus, the neuroimaging evidence does not 
support the claim that episodic memory retrieval and episodic simulation involve only 
the same natural kinds (cf. Schwartz, 2020).

13. The core brain network includes the hippocampus, posterior cingulate cortex, inferior 
parietal lobe, medial prefrontal cortex, and lateral temporal cortex (De Brigard,  
2014b, p. 174)

14. As the inference is inductive, “probably” should be read between the lines.
15. Throughout, “continuum” is used in the very loose sense of an ordering. “continuum” 

is not used in the restrictive sense of a scale any two positions on which are separated 
by infinitely many other positions. “Continua” in the loose sense need not be con
tinuous measures. Only the loose sense can be used with confidence here. For it is 
unclear how one would begin to quantify the extents to which episodic representa
tions causally or representationally depend on strong memory traces. This may be the 
makings of a further problem for simulation theorists and others who argue from 
transitional gradation (see the next section). But I cannot develop this theme here.

16. Moreover, as HPC kinds change over time, their defining properties and homeostatic 
mechanisms also change. This is an additional reason why HPC kinds’ defining 
properties and mechanisms are not necessary conditions.

17. Thanks to an anonymous reviewer for pressing me on this.
18. The quotation marks around “degree” are meant to acknowledge the obscurity in 

what exactly the degrees might be degrees of.
19. Thanks to two anonymous reviewers for pressing me to discuss this argument.
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20. The arguments from Andonovski (2020) and Aronowitz (2022) are also based on 
semanticization. This is a phenomenon whereby episodic memories of particular 
events gradually lose episode-specific details and become more general over the 
process of systems consolidation. More on this shortly. By composition, Gentry and 
Buckner refer to the fact that episodic memories include content drawn from seman
tic memory, for example, by including general knowledge (e.g., schemas and seman
tics). Gentry and Buckner also note that grid and place cell activity is involved in 
place-based navigation, episodic memory, and many other mental processes (see, e.g., 
Epstein et al., 2017).

21. This does not mean that it occurs at a constant speed (Dawkins, 2016, ch. 9).
22. Mutation rates vary by species. In humans, it is between 50–100 nucleotide mutations 

per generation, in a large genome of about 3.2 billion nucleotides (Antonarakis & 
Cooper, 2019).

23. X, Y, and Z are ring species just in case xs can interbreed (successfully) with ys, ys can 
interbreed with zs, but xs cannot interbreed with zs.

24. Of course, some view species not as kinds but as individuals (for the classic argu
ments, see Ghiselin, 1974; Hull, 1978). But Gentry and Buckner assume that species 
are kinds, and so the objection in the main text is dialectically appropriate. Moreover, 
it is hard to deny that there are some distinct kinds of evolved phenomena in biology. 
Extant kinds of organs, for example, are different to ancestral kinds of organs, but are 
separated via many transitional forms. Camera eyes, like we have, are different in kind 
to eyespots (thank heavens).

25. For example, in a randomized experiment, McElhiney and colleagues found that 
patients who received bilaterial ECT were significantly impaired recalling recent but 
not remote events compared against both control subjects and patients who had 
received only right unilateral ECT (McElhiney et al., 1995). (In ECT, direct current is 
transmitted between electrodes placed on the scalp. It is effective in treating depres
sion, but TGRA can result.)

26. This section owes a debt to De Brigard (2020), who argues that memory traces exist 
and drive memory because they are an indispensable part of our best scientific 
theories of memory. I extend De Brigard’s approach by showing that episodic 
memory is a distinct natural kind from episodic simulation.

27. Encoding is the stage of memory processing that takes place during and slightly after 
initial experience.

28. Depth of processing effects also show up in semantic memory performance. It is 
important not to confuse semantic processing, as this term figures in the depth of 
processing framework, with semantic memory.

29. Recognition tests present study-items together with foils. The subject is tasked with 
identifying the study-items. Crucially, there is no one-to-one correspondence 
between different types of memory tests and different kinds of memory. It would be 
a mistake to assume, for example, that recognition tests only measure semantic 
memory and recall tests only measure episodic memory. As Yonelinas et al. (2024) 
point out, “[r]ecognition memory is perhaps the simplest and most widely studied 
measure of episodic memory” (2024, p. 923). The prevailing view is that correct 
recognition judgments can be driven by semantic memory alone, as when the subject 
knows that an item was on the study list simply because it seems familiar. But 
recognition judgments can also be driven by episodic memory, as when the subject 
remembers encountering the item (see, e.g., Tulving, 1985; Yonelinas et al., 2024).

30. Not all of an occurrent memory’s content is stored. Some is provided by the retrieval 
context.
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