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The issueThe issue

 How do we explain memory? 

 Specifically, how do we explain the procesess that give rise to states 
of remembering?
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Memory tracesMemory traces
 Bernecker (2010) endorses two kinds of descriptions of memory 

traces: a mental and a physical description.
 Mental description: memory traces are mental states that preserve 

mental content across time. 
 Physical description: “Insofar as traces bring about states of recall, 

they are intracerebral occurrences. “[...] traces are said to be 
structural modifications at synapses [...] that affect the ease with 
which neurons in a neural neural network can activate each other.” 
(Bernecker, 2010)

 Bernecker endorses a form of non-reductive materialism in which 
traces supervene on mental ocurrences.
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Ontological LevelsOntological Levels

In an ordered ontology "the target of metaphyical enquiry is an ordered 
hierarchy generated from (i) a list of subtances, (iii) plus a list of the grounding 
relations". (Schaffer, 2009)



MechanismsMechanisms
Scientific explanations assume an ordered reality because they are 

mechanistic explanations. 

Mechanisms are “a set of entities and activities organized such that 
they are productive of regular changes […]”. (Machamer, Darden and 
Craver, 2000)

Mechanistic explanations are inherently interlevel because they 
explain the behavior of the whole in terms of the behavior or interaction 
of its parts. (Robins & Craver, 2009).
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Mechanisms of memoryMechanisms of memory

1. The hippocampal complex rapidly (and obligatorily) encodes all information that is 
attended or consciously apprehended. This process involves what we have called short-
term consolidation, or cohesion.

2. This information is sparsely encoded in a distributed ensemble of hippocampal complex 
neurons. 

3. This ensemble acts as a pointer, or index, to those neocortical (or other) neurons that 
represent the attended information and serves as a mechanism to bind them into a coherent 
memory trace. 

4. The entire hippocampal-neocortical ensemble constitutes the memory trace for the 
episode. The feature information contained in neocortical circuits is bound into an episode 
by the spatial context provided from the hippocampus. (Nadel and Moscovitcht, 1997)
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Black boxesBlack boxes
 Mechanistic explanations involve black boxes.
 A black box is a component of the explanation that is left 

unexplained.

 An example of a black box from the previous explanation: 

   - How the memory trace is created is left unexplained.
 To answer this, one must explain the mechanisms of protein synthesis that 

enable synaptic strengthening.
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First Difficulty for Mechanistic ExplanationsFirst Difficulty for Mechanistic Explanations

Problem: do explanations in 
terms of mechanism ever 
bottom out?

If there is a lowest level of 
reality, we cannot explain this 
level in terms of the 
interaction of its parts.

So another kind 
of explanation must be given 
when it comes to the 
fundamental level of reality. 
Mechanisms are not enough. 



Second difficulty for mechanistic explanationsSecond difficulty for mechanistic explanations

 “The primary work of mechanisms is to explain causal regularities.”

And they do so by uncovering other causal regularities. (Kutach, 2014)

 So, the other problem in mechanistic explanations is that they do not explain the 
production involved in the mechanism.

 A complete explanation of memory causation must explain more than 
regularities, it must explain how causes make the effect happen.
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Final RemarksFinal Remarks

 Mechanistic explanations are usefull in scientific research because they 
characterize causal regularities in more detail than is provided by merely citing 
causes and effects.

However;

 They do not engage in causal production;

 They are not part of fundamental reality. (Kutach, 2014)
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