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Specifying ‘where’ and ‘what’ is critical for testing hippocampal contributions to 
memory retrieval
Adrian W. Gilmore , Sam Audrain and Alex Martin

Laboratory of Brain and Cognition, National Institute of Mental Health, National Institutes of Health, Bethesda, MD, USA

ABSTRACT
Tallman and colleagues’ review of consolidation studies found that the length of the delay 
between ‘recent’ and ‘remote’ events is an influential determinant of detecting temporally graded 
hippocampal activity. Here, we discuss two additional factors – separate analysis of distinct regions 
within the hippocampus and the use of overt recall methods – that should be considered when 
testing competing theories of hippocampal contributions to memory.
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After considering some potential shortcomings in how 
standard systems consolidation has been tested using 
human neuroimaging, Tallman et al. (2022) executed an 
ambitious study to measure retrieval-related activity for 
items studied across varying levels of remoteness. 
Although hippocampal connectivity results were consis-
tent with predictions of systems consolidation, the pre-
diction of BOLD activity changing as a function of time 
was not observed. The authors note that is a common 
observation in the literature and identify the possibility 
that it is a result of using too ‘recent’ a ‘remote’ time 
period. Here, we consider several additional factors of 
the current research that might also be considered in 
follow-up investigations in this area, and that would 
offer the opportunity to test competing predictions of 
standard systems consolidation and other theories.

Where are specific effects located within the 
hippocampus?

Although standard systems consolidation does not 
clearly distinguish between subregions of the hippo-
campus (e.g., Squire et al., 2015), evidence of distinct 
anatomical connectivity, functional connectivity, and 
task activation profiles for anterior and posterior aspects 
of the hippocampus has steadily mounted over the pre-
ceding decades (Poppenk et al., 2013). In part, this may 
be due to different subfields being more or less promi-
nent in anterior or posterior aspects of the hippocampus 
(Miller et al., 2020). Therefore, an important considera-
tion is not whether activity in ‘the’ hippocampus 
responds in a particular way to recent or remote 

retrieval, but rather, where activity in the hippocampus 
may or may not respond in particular ways (Miller et al., 
2020). Treating the hippocampus as a single ROI may 
obscure effects of interest that would otherwise be the-
oretically informative. Similarly, it may spuriously sug-
gest effects to be structure-wide when they may be 
limited only to a particular subregion of the hippocam-
pus. One wonders if some of the confusion and apparent 
contradiction in the human neuroimaging literature 
might be reconciled if the hippocampus were less fre-
quently treated as a homogeneous structure.

What, exactly, is being retrieved?

Tallman et al. (2022) multiple trace theory, trace trans-
formation theory, and contextual binding theory all 
emphasize memory content as critical to the considera-
tion of the role of the hippocampus in memory. If the 
amount of detail or its subjective reexperiencing can 
impact hippocampal activity, then the task selected by 
researchers should attempt to make this information 
available. Cued or free recall should be more useful 
than recognition tests in this case because they provide 
a window into what kind of information is being 
retrieved, and when, while remembering. Narratives 
from freely recalled events can be scored in multiple 
ways and can be used to estimate the amount of detail 
present based on overtly recorded behavior. Studies 
with such approaches are already providing insights 
into hippocampal function in healthy young adults 
(e.g., Gilmore et al., 2021; Reagh & Ranganath, 2022). 
Figure 1, for example, presents data from anterior and 
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posterior hippocampal subregions during an overt recall 
task. The authors demonstrated temporally graded 
activity in the posterior (but not the anterior) hippocam-
pus after activity associated with the contents of each 
memory was accounted for during GLM creation. We 
believe that these early examples using overt verbal 
recall illustrate a promising new approach to studying 
human memory and understanding the role that the 
hippocampus plays in supporting it.
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Figure 1. Activity in the hippocampus during autobiographical recall dissociates as a function of hippocampal subregion and temporal 
distance. A) Participant-specific anterior and posterior hippocampal subregions were segmented using the uncal apex as a landmark. 
B) We reported three main findings. 1. In the anterior region of the hippocampus there was no temporal gradient and no neural 
activity above our baseline control condition except for the 6–18 month period in the right hemisphere. 2. In the posterior region of 
the hippocampus there was a temporal gradient in both the left and right hemispheres. 3. The posterior region of the hippocampus 
was active for the earliest and 6–18 month time periods in both hemispheres, but not during recall from the most distant time period 
(5–10 years ago) (see, Gilmore et al., 2021 for details). * denotes p < .05; ‡ denotes significant one-sample test vs. a baseline task, 
(p < .05, corrected for multiple comparisons); HC: hippocampus. AB: Autobiographical. Figure reproduced from Gilmore et al. (2021) 
under a Creative Commons (CC BY-NC-ND) license (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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