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Introduction
Spatial context has been central to theo-
ries of memory formation for decades,
and it has been more recently suggested
that an individual’s spatial environment
provides a base on which other compo-
nents of a memory are built (Robin et al.,
2016). Perhaps one reason for the initial
focus on space was that many early exper-
iments used rodents as research subjects,
whose experiences are primarily defined
by the spatial layout of mazes, boxes, and
rooms. Space, therefore, became a com-
mon proxy for manipulating context and
context-specific behaviors. But does
spatial context actually have a privileged
status?

Although the precise meaning of con-
text is hotly debated, one working defini-
tion is that a context is the ongoing spatial,
mental, emotional, temporal, or cognitive
information that surrounds events (Rob-
ertson et al., 2015). For instance, your cur-

rent context includes the location where
you are reading this paper, how alert you
are right now, and the current time; in this
way, space is merely one type of context.
In support of this claim, both spatial and
broader contextual processing have been
shown to rely on overlapping medial tem-
poral and posterior parietal regions (Ami-
noff et al., 2013; Miller et al., 2014). The
computations performed by these re-
gions may not be inherently spatial but
could be co-opted to represent context
more generally.

Recent work from Robin et al. (2018)
examined the importance of spatial con-
text in autobiographical memory. While
in an MRI scanner, participants imagined
novel combinations of familiar locations,
people, and objects. The authors then
used multivoxel pattern analysis to under-
stand which regions represented the indi-
vidual location, person, or object features
of these imagined events, as well as the
combined imagined events as a whole. Al-
though there were regions whose activity
patterns differentiated features within
each of these categories, when the patterns
associated with each category were di-
rectly compared, only location-specific
regions demonstrated significantly higher
classification performance. These regions
overlapped with hubs of spatial process-
ing in posterior parietal cortex like poste-
rior cingulate cortex (PCC), retrosplenial
cortex (RSC), and precuneus. Interest-

ingly, the regions also overlapped with
medial temporal [parahippocampal cor-
tex (PHC)] and posterior cortical areas
that have been linked to contextual pro-
cessing (Buckner et al., 2008; Ranganath
and Ritchey, 2012). Notably, the authors
did not find evidence for location specific-
ity in the hippocampus, despite strong
prior evidence to suggest that the hip-
pocampus represents spatial information
and episodic contexts more generally
(Dimsdale-Zucker et al., 2018).

Spatial and nonspatial functions of
medial temporal and posterior
parietal regions
Unsurprisingly, many of the regions
Robin et al. (2018) reported as showing
better classification for location than non-
location information have been repeat-
edly linked to spatial processing. Much of
this evidence comes from investigations
of spatial impairments in humans and ex-
perimental animals with damage to these
cortical areas. For example, disruptions to
any of these regions along the parietome-
dial temporal pathway yield a general
syndrome of navigational impairments
commonly referred to as topological dis-
orientation, and lesions to parietal sites
result in spatial neglect syndrome (Boccia
et al., 2018). Additionally, patients with
damage to ventromedial posterior pari-
etal cortex find it difficult to recall spatial
routes (Takahashi et al., 1997), and the
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degree of PCC atrophy in Alzheimer’s pa-
tients is correlated with their ability to
construct fictitious scenes (Irish et al.,
2015).

One challenge in interpreting the re-
sults of Robin et al. (2018) is that spatial
processing is often confounded with epi-
sodic memory processes that extend be-
yond the spatial domain. These include
imagination and self-perception (Buck-
ner et al., 2008), binding contextual infor-
mation (Aminoff et al., 2013), vividness
(Richter et al., 2016), integration, and re-
trieval (Gilmore et al., 2015). Participants
need not have relied solely on spatial cog-
nition to imagine an autobiographical
event in the present task but are likely to
have recruited these non-spatial processes
as well [but see Hassabis and Maguire
(2007) for an argument that imagination
is a type of scene construction]. Although
similar paradigms have been shown to tap
medial temporal and posterior parietal re-
gions for spatial processing (Hassabis and
Maguire, 2007), there is also evidence im-
plicating these regions in nonspatial cog-
nition more broadly.

To expand on the nonspatial functions
of these regions, PHC activity is often re-
lated to the encoding and retrieval of
memories lacking a spatial element, par-
ticularly in cases that require drawing
associations between discrete items (Ami-
noff et al., 2013). Lesioning PHC in rats
impairs the encoding of odor– odor asso-
ciations (Alvarez et al., 2001), and PHC
BOLD responses increase when encoding
pairs of objects that were presented se-
quentially (Hales et al., 2009). RSC has
also been linked to nonspatial functions,
including representing stable behaviors
and actions (Auger and Maguire, 2018)
and binding together compound object
associations (Robinson et al., 2011). Bilat-
eral lesions to RSC can yield episodic
memory impairments similar to those
that occur in medial temporal lobe amne-
sia (Valenstein et al., 1987). In addition,
RSC and ventral PCC are key nodes in the
default mode network and are both in-
volved in cognitive processes that necessi-
tate internal focus (Buckner et al., 2008).
Finally, precuneus, although spatially prox-
imal to default mode regions, has instead
been argued to be part of a frontoparietal
memory control network (Gilmore et al.,
2015). It supports vividness and mental
imagery (Richter et al., 2016), processes
that could be co-opted for either spatial or
nonspatial functions. Together, these me-
dial temporal and posterior parietal re-
gions are implicated in a wide range of
spatial and nonspatial processing, but

spatial information does not need to be
primary for these regions to support many
of the episodic memory functions in-
volved in imagining autobiographical
events.

When spatial context is really
just context
Given the unique ability of medial tempo-
ral and posterior parietal regions, and
RSC/PCC in particular, to classify place
elements of imagined events, Robin et al.
(2018) made the argument that spatial
context is primary in the neural represen-
tations of events. This perspective alone
does not account for the seemingly dispa-
rate roles that these regions can play
across multiple tasks and modalities. Fur-
thermore, perhaps one reason why the au-
thors identified only location-specific
regions is that locations are often the larg-
est feature of imagined events and are
more likely to be recalled earlier and
added spontaneously to event descrip-
tions (Robin et al., 2016), effectively sub-
suming other aspects of the episode. This
could mean that the classifier used by
Robin et al. (2018) was not sensitive to
information about location per se but was
instead able to decode the fact that loca-
tion is larger than both the person and
object features.

A more parsimonious explanation for
these results is that space is a context that,
while particularly effective at encapsulat-
ing events, does not have any special
priority over other types of contexts. Par-
ticipants in the study by Robin et al.
(2018) might have used space to define
their imagined autobiographical events,
but they could have used any other
context-defining attribute given different
instructions. Critically, we would predict
that for a task in which another, nonspa-
tial feature (e.g., time of day or mental
state) preferentially defined context, a
similar set of brain regions would show
greater classification for the context-
defining feature. Rather than these re-
gions performing separate spatial and
nonspatial computations, they are driven
by contextual information.

One example of a context-driven com-
putation in posterior parietal cortex
comes from evidence that these regions
represent stability (Auger and Maguire,
2018) and play a general role in autobio-
graphical memory (Buckner et al., 2008),
both of which may aid in computing a
metric of self-location even outside of the
spatial domain. For instance, PCC repre-
sents self-location in a social hierarchy
(Tavares et al., 2015) and is involved in

updating evaluations of another person
(Mende-Siedlecki et al., 2013). These sta-
bility and self-representation functions
may, therefore, be recruited by a number
of features depending on which defines
context for a given task. Because the
paradigm used by Robin et al. (2018) ne-
cessitates that participants imagine them-
selves within a spatial location, it is
possible that the spatial information rep-
resented by PCC is indeed part of a metric
of self-location. Although decoded here as
space, asking participants to focus instead
on simulating a conversation may have
shifted preferential classification to the
person feature.

A more general opinion is that spatial
processing as well as social and object-
based processing all rely on processing
complex associations and that this may, in
fact, be the function for which these re-
gions are specialized (Aminoff et al., 2013;
Miller et al., 2014). In particular, tasks that
require associative binding reliably acti-
vate medial temporal and posterior pari-
etal regions across a variety of domains,
including spatial (Bar and Aminoff, 2003),
temporal (Turk-Browne et al., 2012), au-
ditory (Robinson et al., 2011), olfactory
(Alvarez et al., 2001), and multisensory
(Robinson et al., 2011). Together, this ev-
idence supports an alternative interpreta-
tion for the present findings: medial
temporal and posterior parietal regions
represent whatever feature provides the
greatest opportunity for binding unique
elements together, or, in other words, in
representing contexts.
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