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Abstract

This paper conceptualizes a notion of memory based on a philosophy of archaeology, with 
particular emphasis on early Baltic counting objects, which functioned as mnemotechnic 
devices. Early Baltic mnemotechnic represents a form of memory through which small 
material objects enabled the recording and retaining of larger quantities of things being 
counted. This interactive and material nature of memorization challenges such ontologies 
as hylomorphism, suggesting that memory should not be understood as a distinct passive 
faculty operating solely via inner mental representations. Contrasting this definition, 
a relational ontology–emphasizing interactions, entanglements, and engagements–can 
be extended to memory. Therefore, depending on various networks of relationships, 
memory emerges in new and ever-changing forms of practical operations. Following this 
perspective, early Baltic mnemotechnic devices highlight technical and organizational 
aspects of relational memory. These aspects are interpreted in light of A. Leroi-Gourhan’s 
theory in Gesture and Speech, proposing that, insofar as memory is modulated by technical 
determinations, it also enables the organization of anticipations for future actions.
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1. Introduction 

As for the main problem, I propose addressing hylomorphism—specifically, its critique 
with respect to relational ontology. While hylomorphism is typically discussed in the 
contexts of phylogeny,1 ontogeny,2 and theory of imagination,3 I suggest that its implications 
extend further, providing a ground for connecting the chronologically distant yet 
conceptually related thinkers relevant to this paper, and challenging the understanding of 
memory. This challenge arises from hylomorphic obligation to emphasize distinctions by 
treating the poles of a relation (form-matter, subject-object) as separate and independent 
analytical units, implying that in the process of a thing’s becoming or making, an active 
form—i.e., a preconceived mental representation—is imposed upon passive, inert matter. 
In this context, memory can be reduced to a passive human mental faculty that operates by 
representations, functioning within a binary opposition of forgetting and remembering 
past experiences. It is precisely the hylomorphic definition—that memory itself operates 
solely as a representational capacity—that prevents us from uncovering memory’s 
performative nature, one that potentially emerges through technicity, gesticulations, and 
material tools.

Building on this last point, I aim to consider the notion of relational memory, which 
suggests that memory cannot be fully determined by fixed distinctions and defies full 
description via representation. Constituted by a multiplicity of relationships, memory 
emerges in new and ever-changing forms of practical operations. In contrast to the 
hylomorphic definition, the relational ontology of memory aligns well to theoretical 
positions, that emphasize the characteristics of interactions between the poles within 
a relationship—an emphasis similarly outlined through notions such as Simondon’s 
technical object4 and individuation,5 Ingold’s ecology of materials6 and correspondences,7 

1   See André Leroi-Gourhan, Gesture and Speech, trans. Anna Bostock Berger (Cambridge: MIT Press, 
1993); Bernard Stiegler, Technics and Time, 1: The Fault of Epimetheus, trans. George Collins and Richard 
Beardsworth (Stanford University Press, 1998).
2   Gilbert Simondon, Individuation in Light of Notions of Form and Information, trans. Taylor Adkins 
(Minneapolis: University of Minnesota Press, 2020).
3   Maria-Danae Koukouti and Lambros Malafouris, “Material Imagination: An Anthropological Per-
spective,” in The Cambridge Handbook of the Imagination, ed. Anna Abraham (Cambridge: Cambridge 
University Press, 2020); although Ingold does not explicitly refer to hylomorphism in this book, his 
considerations are directly related to the issue, see Tim Ingold, Imagining for Real: Essays on Creation, 
Attention and Correspondence (Abington: Routledge, 2022).
4   Gilbert Simondon, On the Mode of Existence of Technical Objects, trans. Cecile Malaspina and John 
Rogove (Minneapolis: Univocal, 2017).
5   Simondon, Individuation in Light of Notions of Form and Information.
6   Tim Ingold, “Toward an Ecology of Materials,” Annual Review of Anthropology 41, (2012), https://
doi.org/10.1146/annurev-anthro-081309-145920.
7   Tim Ingold, “On Human Correspondence,” Journal of the Royal Anthropological Institute 23, no. 1, 
(2016), https://doi.org/10.1111/1467-9655.12541.

https://doi.org/10.1146/annurev-anthro-081309-145920
https://doi.org/10.1146/annurev-anthro-081309-145920
https://doi.org/10.1111/1467-9655.12541


Dominykas Barusevičius

3

and Malafouris’ material engagement.8 

The aforementioned thesis of relational memory is grounded in a philosophy of archaeology 
connecting early Baltic material with a corresponding theoretical framework. Accordingly, 
archaeology serves to address long temporal scale, thereby revealing the structure of the 
phenomenon in question. In particular, the structural elements of memory are examined 
through an early Baltic mnemotechnic (2nd-1st millennium BC)—i.e., counting in action—
that was potentially influenced by Near Eastern counting through tokens traditions.9 It 
is suggested that counting in action manifested as a form of memory, emerging through 
gesticulations with small clay figurines—i.e. counting objects—of various shapes and 
sizes. Functioning as memory devices, counting objects were embedded within milieus—
networks of relations among tool characteristics, gestures involved, and contextual 
situations (e.g., administrative, vital, or transactional)—that determined their use and 
extended the capacity to record and retain larger quantities of physical information. This 
archaeological case shows that hylomorphic ontology cannot fully explain memory and 
demonstrates that, within relational ontology, boundaries between epistemology and 
ontology collapse as empirical data begin to function as ‘epistemic lenses’.

The early Baltic mnemotechnic indicates that memory, instead of belonging to the 
individual’s inner realm, emerges and functions through the milieu—that is, via 
interactions between tools, gestures, and situations. Building on this, I propose to address 
the emergence and functioning of memory in terms of technicity and organization. These 
are articulated by examining A. Leroi-Gourhan’s theory, with key premises on memory-
related issues described in his renowned book Gesture and Speech. Also, while including 
insights of Simondon, Malafouris, and Ingold, I suggest that technics presuppose memory, 
structuring an individual’s life through retrospection and anticipation. In this process, 
while modulated by technical determinations, memory shapes various past practices 
into schemes. Depending on how we expect to relate to them, these schemes enact the 
organization of anticipations for future actions. Therefore, instead of hylomorphic 
definitions and exclusively representational constitutions, this paper, based on the early 
Baltic mnemotechnic, emphasizes the interactive, entangling, engaging, and materially 
constituting nature of memory.

The novelty of this paper lies not strictly in the thesis or the notion of relational memory 
itself but in connecting the Baltic archaeological case with a corresponding theoretical 
framework. As mentioned above, the thesis of relational memory is further strengthened 
by my emphasis on Leroi-Gourhan and Simondon, both of whom were key figures 

8   Lambros Malafouris, How Things Shape the Mind: A Theory of Material Engagement (Cambridge: 
MIT Press, 2013).
9   Barusevičius, “Counting in Action,” Archaeologia Lituana 25, (2024), https://doi.org/10.15388/Arch-
Lit.2024.25.2.

https://doi.org/10.15388/ArchLit.2024.25.2
https://doi.org/10.15388/ArchLit.2024.25.2
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influencing Bernard Stiegler’s10 insights on memory. Both approaches to memory—that 
of this paper and Stiegler’s—can be considered relational. In a similar manner to the 
approach being suggested here, Stiegler, through technology (i.e. tertiary retentions), 
focused on the exosomatization of memory, while my analysis places emphasis on counting 
objects as mnemotechnic devices, highlighting the archaeologically informed, abacist-
like calculative nature of memory and the genetic aspects related to it. In this sense, I 
do not draw a strict opposition but wish to build upon my interest in calculability and, 
more generally, in involving archaeology in such considerations. To my knowledge, such a 
connection between Baltic material culture and the corresponding theoretical framework, 
with an emphasis on the abacist-like calculative nature of memory, has not previously 
been made in the scientific literature, thus accordingly highlighting the novelty of the 
approach being proposed; moreover, in archaeological terms, this hypothesis on Baltic 
counting objects is new on both regional and global scales, considering the possible 
relationship between Baltic and Near Eastern materials.

The notion of relational memory also is not new. It emerged in the 1990s, trapped in 
the framework of hylomorphism in neuroscience and cognitive psychology, particularly 
through the work of Eichenbaum and Cohen.11 They broadly defined relational memory 
as “a relational representation, that is, an encoding of memories based on relevant 
relationships among items.”12 The simplest way to enrich this description is to illustrate 
how memory links experiential items—such as mental representations of writing this 
article in the library, sitting in a chair, typing on a keyboard, and suffering the summer 
heat—into a coherent recollection. This idea seems to persist in more recent studies on 
the hippocampus,13 the ontogeny of relational memory,14 traumatic brain injury,15 and 

10   See Stiegler, Technics and Time, 1: The Fault of Epimetheus; Bernard Stiegler, Technics and Time, 2: 
Disorientation, trans. Stephen Barker (Stanford University Press, 2009); Bernard Stiegler, Technics and 
Time, 3: Cinematic Time and the Question of Malaise, trans. Stephen Barker (Stanford University Press, 
2011).
11   See Neal J. Cohen, Howard Eichenbaum, Memory, Amnesia, and the Hippocampal System, (Cam-
bridge: MIT Press, 1993); Howard Eichenbaum et al. “Memory Representation in the Hippocampus: 
Functional Domain and Functional Organization,” in Memory: Organization and Locus of Change, eds. 
Larry Squire, Norman Weinberger, Gary Lynch, and James L. McGaugh (Oxford: Oxford University 
Press, 1992).
12   Howard Eichenbaum and Neal J. Cohen, From Conditioning to Conscious Recollection: Memory 
Systems of the Brain (Oxford: Oxford University Press, 2001), 54.
13   Hillary Schwarb et al., “Medial Temporal Lobe Viscoelasticity and Relational Memory Perfor-
mance,” Neuroimage 132, (2016), https://doi.org/10.1016/j.neuroimage.2016.02.059.
14   Chi T. Ngo et al., “The Ontogeny of Relational Memory and Pattern Separation,” Developmental 
Science 21, no. 2, (2018), https://doi.org/10.1111/desc.12556.
15   Emily L. Morrow et al., “Relational Memory at Short and Long Delays in Individuals with Mod-
erate-Severe Traumatic Brain Injury,” Frontiers in Human Neuroscience 14, no. 270  (2020), 
https://doi.org/10.3389/fnhum.2020.00270.

https://doi.org/10.1111/desc.12556
https://doi.org/10.3389/fnhum.2020.00270
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connections between sleeping and learning.16

An attempt has been made to analyse relational memory beyond representationalism in 
feminist philosophy of mind. Relational memory is regarded as dependent on modes of 
the body, emotions, rationality, and sociality,17 and the process of personal development, 
which can be influenced by various types of interactions with others, is of central concern. 
Thus, remembering is seen as an action that changes the subject of memory, with relational 
memory constituting an individual’s self.18 Indeed, neuroscience, cognitive psychology, 
and feminist theories of mind offer detailed or fruitful descriptions of memory. Yet in 
this paper I aim to withdraw the notion of relational memory from the cognitive sciences’ 
hylomorphic definitions and, kindly borrowing it from feminist philosophy of mind, 
situate it within the context of a philosophy of archaeology and technology, where the 
relationality of memory generally refers to interactivity, entanglement, engagement, 
materiality, and so on. Therefore, the goal of relational memory is not to undervalue the 
aforementioned precedents, but to encompass a broader variety of contexts, for example, 
chronologically distant and proximate phenomena.

This paper consists of five main parts on: (2) ontological grounds, (3) archaeological case, 
(4) memory emergence, and (5) functionality. Part (2) reflects the origins of hylomorphism 
and, drawing on the critiques of Simondon, Ingold, and Malafouris, highlights the shared 
conceptual ground among these authors, enabling their insights’ integration into the 
subsequent discussion. Part (3), using the case of Baltic counting objects, reveals the 
structure of a specific mnemotechnic relation emerging through the milieu and consisting 
of tools, gestures, and situations. Part (4), drawing on Leroi-Gourhan, Simondon, and 
Malafouris, articulates these structural elements in terms of technicity, while Part (5), 
building on these articulations, identifies the organization of memory—specifically, 
retrospection and anticipation.

16   Lorena Santamaria et al., “Memory Reactivation in Slow Wave Sleep Enhances Relational 
Learning in Humans,” Communications Biology 7, no. 288, (2024), https://doi.org/10.1038/s42003-024-
05947-7.
17   Iva Apostolova, “Does Neutral Monism Provide the Best Framework for Relational Memory?” 
in Feminist Philosophy of Mind, eds. Keya Maitra and Jennifer McWeeny (Oxford: Oxford University 
Press, 2022), 330.
18   See Apostolova, 330–331; Sue Campbell, Relational Remembering: Rethinking the Memory Wars 
(Lanham: Rowman & Littlefield Publishers, Inc, 2003), 17; Rockney Jacobsen, “Making Epistemolo-
gists Nervous: Relational Memory and Psychological Individualism,” Hypatia 34, no. 3, (2019): 405, 
https://doi.org/10.1111/hypa.12473.

https://doi.org/10.1038/s42003-024-05947-7
https://doi.org/10.1038/s42003-024-05947-7
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2. Beyond Hylomorphism, Towards Relationalism

Aiming to reflect on hylomorphism through its critique within theoretical positions 
representing relational ontology, I would like to return once again to this ontology, which, 
as is well known, centers around Aristotle’s19 presumption that things are combinations 
of form (morphe) and matter (hyle).20 In this context, the becoming of things begins with a 
primordial inner form in the mind and raw matter outside, culminating in their unification 
into a final object. This implies that preconceived abstract mental form is imposed on 
inert concrete matter—initially acting as the primary source of creation and realization—
while the matter remains passive and does not contribute significantly to becoming.

To challenge hylomorphism, one can draw on Simondon’s insights, proposed through the 
example of brick-making.21 As hylomorphism requires, the distinction between the mould 
and the clay suggests that form fully organizes matter. However, this procedure is not 
that simple. The excavated clay must be cleaned of roots and pebbles, sifted, crushed, 
dried, shaped, and wetted; the mould’s geometric shape must be sculpted with specific 
tools and special wood, and its surface must be coated to prevent sticking. For the mould 
to be pressed upon the clay, Simondon points out, both must be technically prepared, 
indicating that matter “contains all forms indefinitely and dynamically”22 and unfolds 
“itself on its own once the conditions have been created.”23 This means that matter is not 
completely inert, and form is not entirely abstract.

Simondon’s critique of hylomorphism provided a basis for 21st century philosophical 
anthropology to move beyond mere analytical distinctions and focus on the material 
conditions of social life. For example, Ingold proposed that to understand the 
aforementioned technical preparations, one should not merely study them by defining 
static sets of qualities but also by creating ever-changing ecologies with materials—
fostering diverse and fruitful relationships or mediations. Making, then, or correspondence 
as termed by Ingold, is “the drawing out or bringing forth of potentials immanent in a 

19   The notion of hylomorphism is not mentioned by Aristotle but is recognized as related to his 
philosophy. Therefore, I do not claim that hylomorphism fully describes the fundamental premises 
of Aristotle’s considerations of ontogenesis. The notion of hylomorphism first appeared in English 
in the 19th century and “was initially used to refer to materialism – the view that the natural world is 
co–extensive with the material world and material cause.” See Gideon Manning, “The History of ‘Hy-
lomorphism’” Journal of the History of Ideas 74, no. 2, (2013): 175, https://doi.org/10.1353/jhi.2013.0018. 
Therefore, hylomorphism is not discussed here as strictly Aristotelian, but rather as referring to con-
texts that rely on a strict distinction between form and matter.
20   Aristotle, Metaphysics, trans. Charles D. C. Reeve (Indianapolis: Hackett Publishing Company 
Inc, 2016), 115.
21   Simondon, Individuation in Light of Notions of Form and Information, 23.
22   Simondon, Individuation in Light of Notions of Form and Information, 25.
23   Simondon, On the Mode of Existence of Technical Objects, 249.
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world of becoming,”24 which “is the way of relating of a being that dwells in habit, whose 
agency is ever-emergent and whose stance is attentional.”25

Critical considerations of hylomorphism in philosophical archaeology have also necessitated 
moving beyond strict distinctions, leading to an analysis of the material conditions 
affecting human cognitive abilities over long chronological periods. Malafouris, in his 
Material Engagement Theory, builds on Clark’s and Chalmers’26 theory of the extended 
mind to propose the notion of a hylonoetic (i.e., hyle – form, nous – mind) field, which 
refers to “a mindscape quite literally extending into the extra-organismic environment,”27 
where matter itself is potentially “co-extensive and consubstantial with mind.” 28 On the 
basis of this approach, Malafouris thinks in terms of affordances, demonstrating that 
the characteristics of materials—such as the density, softness, flexibility, and resilience 
of clay—are “possibilities of action.”29 Such possibilities, in other words, compounds of 
various enactive relations comprising a milieu, condition technical mediations, which 
synchronously determine object formation processes and reorganize human cognitive 
abilities.

Despite Malafouris’ use of the term environment, I propose introducing the term milieu. The 
first, as noted by Sabolius,30 in the theoretical literature, implies a distinction between the 
individual and their surroundings,31 whereas milieu suggests a mediation, entanglement, 
and interconnectedness between the individual and their surroundings. Leroi-Gourhan 

24   Tim Ingold, “Toward an Ecology of Materials,” 435.
25   Tim Ingold, “On Human Correspondence,” 20.
26   Andy Clark and David Chalmers, “The Extended Mind,” Analysis 58, no. 1, (1998), https://doi.
org/10.1093/analys/58.1.7.
27   Malafouris, How Things Shape the Mind: A Theory of Material Engagement, 227.
28   Malafouris, How Things Shape the Mind: A Theory of Material Engagement, 77.
29   Malafouris, How Things Shape the Mind: A Theory of Material Engagement, 252.
30   Kristupas Sabolius, “Forget the Environment, Imagine with Milieu,” Rivista di Estetica 87, (2024): 
228, https://doi.org/10.4000/13tuw.
31   This context also alludes to the distinction between inner and outer. Regarding memory, the 
distinction between the individual and their surroundings implies that this cognitive ability resides 
internally, while matter, if relevant to memory at all, belongs to the external surroundings. In this pa-
per, when necessary, I focus on the notion of internality, referring to contexts where memory is treated 
as isolated within the individual. This division contrasts with Leroi-Gourhan’s approach, which does 
not treat inner and outer as opposed and separate realms. Instead, he emphasizes the interrelations 
between the inner milieu—comprising the cognitive and organic—and the outer milieu—comprising 
culture and nature. For the reference to inner milieu as cognitive and organic, and outer milieu as 
culture and nature, see Leroi-Gourhan, Évolution et Techniques: Milieu et Techniques (Paris: Albin Mi-
chel, 2021), 333–34. Given that Leroi-Gourhan does not directly connect tools and gestures with the 
inner/outer milieus, neither in Gesture and Speech nor in Évolution et Techniques: Milieu et Techniques, 
I focus here on his insights regarding tools and gestures, leaving the notion of milieu mainly in the 
background. The explicit integration of memory, tools/gestures, and milieus is reserved for another 
work, namely my dissertation and a separate paper in progress. 

https://doi.org/10.1093/analys/58.1.7
https://doi.org/10.1093/analys/58.1.7
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recognizes this meaning;32 therefore, before giving the following interpretation, it should 
be mentioned that milieu will be used in this paper and in translations of Gesture and Speech, 
where environment was suggested by A. B. Berger. On this basis, in my paper, instead of 
using the term environment along with words like “from,” “out,” or “by,” which suggest a 
unidirectional determination between the individual and their surroundings, terms like 
“with” and “through” are chosen to better reflect the mutual nature of determination, 
which is more appropriate to the notion of milieu. 

As the critique of hylomorphism shows, the linear scheme of interaction between 
active form and passive matter cannot fully describe faculties such as memory. This 
aforementioned critique from Simondon, Ingold, and Malafouris provides a solid basis 
for considering memory as relational—that is, as action-based and unfolding through 
material ecologies. Accordingly, memory should be understood as habitual, with an 
agency that is continuously emergent and inherently attentive. In other words, memory is 
co-extensive and consubstantial with the milieu—i.e., a network of relations that not only 
determines the possibilities of action but simultaneously reconfigures the operations of 
memory itself.

3. Archaeology as Ontology: The Case of Early Baltic Counting Objects as Mnemotechnic 
Devices

To empirically demonstrate that hylomorphism cannot fully explain memory, this part 
traces the structural elements of a specific mnemotechnic relation and begins dwelling 
in a philosophy of archaeology, focusing particularly on early Baltic counting objects 
as mnemotechnic devices. The etymology of the term archaeology suggests that it can 
be viewed as an ontological category. The root archae  signifies primordiality or origins, 
making archaeology the study of primordial things. However, I propose understanding 
the notion of origins through the Lithuanian language. In Lithuanian, origins translate 
to ištakos, meaning ištekėjimas (springing forth)33 and tekinimas (making with a tool). 
Moreover,  ištakos  contains the Proto-Indo-European root  *tek, hypothetically referring 
to activities such as “to fit together the woodwork of a . . . house.”34 If archaeology 
concerns origins, then, based on Lithuanian and Proto-Indo-European etymologies, it 
is also a science of technics. Thus, by linking archaeology with both primordiality and 
technics, it becomes possible to view reality as primarily determined through equally old 

32   The mediating and entangled meaning of milieu is evident in his reflections on the interconnec-
tion between inner and outer milieus through the technical milieu, see Leroi-Gourhan, Évolution et 
Techniques: Milieu et Techniques, 340–351.
33   Kazys Ulvydas, Lietuvių Kalbos Žodynas XV (Vilnius: Mokslas, 1991), 126.
34   David Roochnik, Of Art and Wisdom: Plato’s Understanding of Techne (University Park: The Penn-
sylvania State University Press, 1998), 19.
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and new technics. This is why it is crucial to understand the particular technics, as they 
might illuminate how such abilities as memory operate, transform, and emerge. Before 
approaching the archaeological case, let me introduce a short context of the discovery on 
early Baltic counting objects.

The discovery of this archaeological phenomenon was motivated by three factors. First, 
by Schmandt-Besserat’s theory35 that in the Near East, counting evolved into handwriting, 
the latter generally acknowledged as a mnemonic system. Second, as philosophical 
anthropologies suggested that mathematics—and by extension, counting ability—are 
rooted in physical experiences, including “movement, action, retention, protension.”36 
Third, it was believed that Baltic culture did not develop its writing system independently 
but rather acquired it under the influence of Christianity.37 The absence of a native Baltic 
writing system raised a question: if counting emerges from physical experience and 
evolved into handwriting, how could the Balts have had neither counting nor writing—
no mnemotechnics? In light of this question, and following extensive exploration, small 
clay figurines were rediscovered in the archives of the Lithuanian National Museum. 
In many cases, they appear identical to those used for counting operations in the Near 
East, as examined by Schmandt-Besserat and other authors.38 This led to the typology of 
six categories of clay figurines, grounded in analogies between Baltic and Near Eastern 
figurines, their chronologies, presumable intercultural exchanges, and the Nevieriškė 
hillfort case in Lithuania, where figurines were directly associated with storage vessels—
similar to token and storage vessels associations at Tell Sabi Abyad in Syria.39 Thus, if 
counting is intrinsically connected with writing, as Near Eastern studies suggest, it can 
be concluded that Baltic clay figurines used in counting operations also functioned as 
mnemonic technology.

35   Denise Schmandt–Besserat, Before Writing, Volume I: From Counting to Cuneiform (Austin: Uni-
versity of Texas Press, 1992).
36   Giuseppe Longo and Arnaud Viarouge, “Mathematical Intuition and the Cognitive Roots of 
Mathematical Concepts,” Topoi 29, no. 1, (2010): 25, https://doi.org/10.1007/s11245-009-9063-6.
37   Zigmas Zinkevičius, Lietuvių Kalbos Istorija III: Senųjų Raštų Kalba (Vilnius: Mokslas, 1988), 15.
38   See Karenleigh A. Overmann, The Materiality of Numbers: Emergence and Elaboration from Prehis-
tory to Present (Cambridge: Cambridge University Press, 2023); Karenleigh A. Overmann, The Material 
Origin of Numbers: Insights from the Archaeology of the Ancient Near East (Piscataway: Gorgias Press, 
2019); Lambros Malafouris, “Grasping the Concept of Number: How did the Sapient Mind Move Be-
yond Approximation?” in The Archaeology of Measurement: Comprehending Heaven, Earth and Time in 
Ancient Societies, eds. Iain Morley and Colin Renfrew (Cambridge: Cambridge University Press, 2010).
39   Barusevičius, “Counting in Action,” Archaeologia Lituana 25, (2024): 41–42, https://doi.
org/10.15388/ArchLit.2024.25.2.

https://doi.org/10.1007/s11245-009-9063-6
https://doi.org/10.15388/ArchLit.2024.25.2
https://doi.org/10.15388/ArchLit.2024.25.2
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Early (2nd-1st millennium BC) Baltic mnemotechnics—i.e., counting in action40—
manifested as a form of memory, emerging through gesticulations with small clay 
figurines of various shapes and sizes.41 Handling these figurines—i.e., counting objects—
through piling, tying, placing in containers, or arranging on a plane, recorded and tracked 
quantities of products, years, wishes, or wages. Their use was shaped by milieus—
networks of relations between object characteristics, gestures involved, and contextual 
situations (e.g., administrative, vital, or transactional). The key point is that counting 
objects functioned as memory devices embedded in milieus, extending the retention 
of larger amounts of physical information. This implies that memory interacts with its 
surroundings, allowing to move beyond hylomorphic ontology. 

Let me return to the definition of hylomorphic once more. Now we can approach it based 
on the early Baltic mnemotechnic devices. As hylomorphism requires, we separate mental 
memory from material media, suggesting that the former fully organizes the latter. We 
represent on material media what we remember most clearly; in the case of counting 
objects, each is static and merely represents the quantity most vividly retained in memory. 
Instead, let us consider a relationalist perspective, in which this example becomes more 
complex. The content of memory should be technically prepared in advance to avoid 
errors in recalling past judgments; clay for the figurines must be clean, wet, or at least 
soft enough to be shaped into counting tools; then specific tools (i.e., counting objects), 
gestures involved, and contextual situations—such as arranging figurines into specific 
patterns depending on specific counting situations—are used to memorize. I have no 
doubt that it would be possible to identify even more poles in such a relation.

What I aim to show with this description is not only that hylomorphism does not fully 
account for such an example, but also that it might lead to an understanding of mnemonic 
technics in general as representations of memorable contents through material mediums. 
Instead, I suggest that if memory is not necessarily inner or representational and is 
instead technical—so that if it were an indubitable condition of counting, and we would 
also recognize it as a condition of Baltic counting in action—then we could consider the 
calculative nature of memory. The calculative aspect of counting objects as mnemotechnic 

40   I suggest the term of ‘counting in action’, which refers to the process of counting with figurines 
of various shapes and materials. As far as I know, this notion is still a neologism. However, the fig-
urines used for counting are currently called tokens; see Overmann, The Material Origin of Numbers: 
Insights from the Archaeology of the Ancient Near East and Schmandt-Besserat, Before Writing, Volume I: 
From Counting to Cuneiform. To begin its integration into philosophical discourse, I suggest renaming 
tokens as ‘counting objects’. This could engage fruitful discussion by bringing together Simondon’s 
notion of the technical object and Leroi-Gourhan’s notion of the technical milieu. I plan to explore 
this further in future works.
41   Barusevičius, “Counting in Action,” Archaeologia Lituana 25, (2024): 48, https://doi.org/10.15388/
ArchLit.2024.25.2.

https://doi.org/10.15388/ArchLit.2024.25.2
https://doi.org/10.15388/ArchLit.2024.25.2
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devices, along with their dependencies on tool characteristics, gestures involved, and 
contextual situations, highlights that memory is inherently technical and organizational.

4. Technics as Memory Emergence: Tools and Gestures

The structural elements of the Baltic mnemotechnic relation—tools, gestures, and 
situations—namely, technic, will be articulated through the theoretical insights of Leroi-
Gourhan with additional commentary from Simondon and Malafouris. Accordingly, at 
least two layers of significance can be identified within the notion of technics. While the 
space of this work does not allow for a full explication, I propose to at least draw a dotted 
line to indicate the essential difference between these layers. The first layer belongs to 
the context in which the process of shaping is considered. It involves craftsmanship and 
a sequence of actions performed, thereby belonging to the realm of praxis. The second 
layer belongs to the context in which the process of shaping is not entirely determined by 
any finality. It involves processes that enable emergence, becoming, and bringing forth, 
thus belonging to the realm of poiesis. In the following section, I analyse the notions of 
tools and gestures as essential operators of technics. Although initially they may appear 
to belong more strongly to the realm of praxis, the interpretation proposed here aligns 
them more closely with poiesis. I believe that the best approach to this discussion could be 
based on the critical consideration of the notion of hylomorphism. 

The notions of form and matter are essential in hylomorphism. Given their metaphysical 
significance and long semantic history, they must be attributed to specific referents. 
In many cases, the form’s referent becomes a mental representation. It may be useful 
to critically consider mental representation, as it can become the essential and almost 
exclusive reference point with respect to matter. In this case, mental representation can be 
viewed as an active source of shaping, while matter can be viewed as passive and almost not 
contributing to shaping. Regarding mental representation as an active source for shaping 
may imply its primacy over the existence of a concrete object. Hence, a third implication 
arises from critical consideration of hylomorphism, regarding mental representation as 
the active source of formation and assuming its primacy over the existence of a concrete 
object may imply (A) intelligence as the active source for formation and (B) a distinction 
between active intelligence and passive bodily movements.

In this way, memory operates only in a representational mode. In response to this 
implication, I suggest considering Leroi-Gourhan’s theory, which argues that instead, “the 
operational synergy of tool and gesture presupposes the existence of memory, in which a 
behavioural program is stored.”42 Regarding aspect (A), humans, who possess intelligence, 

42   Leroi-Gourhan, Gesture and Speech, 238.
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can be distinguished from animals, which have instinct. This opposition implies a twofold 
commitment: epistemologically denying the possibility of understanding the relation 
between humans and animals and ontologically affirming that human characteristics 
cannot manifest in animals. Instead, Leroi-Gourhan suggests considering zoology, where 
the tool and the gesture become one organ in an animal.43 Interpreters of Leroi-Gourhan’s 
theory emphasize a naturalistic view of the tool as the externalization of functions, from 
organ to thing.44 However, this suggests two implications: that humans can deplete the 
reserve of biological functions and that the tool exists only in a diachronic mode. In 
terms of the former implication, I suggest following Malafouris’45 approach that human 
development is not determined by a final result but is continuous.

In the second respect, if we consider that functions originally performed by organs were 
transferred to material things—for instance, hands were no longer needed for chopping 
or hollowing because stone axes or drills took over—then the tool’s mode of existence 
is assumed to be diachronic. This indicates that in the long term, from an evolutionary 
perspective, the transfer of functions occurred gradually and coherently. However, does 
this not suggest that humans will deplete their biological potential reserves, leading to 
organ functions becoming dysfunctional? In contrast to this interpretation, I propose 
an alternative view in which the tool’s mode of existence is achronic—functions can 
be transferred from organ to thing and then back again. For example, you can throw 
something with some sort of apparatus, as well as with your hand. Another idea, that 
“this enmeshing of tools and gestures in organs extraneous to the human has all the 
characteristics of biological evolution because, like cerebral evolution, it develops in time 
through the addition of elements that improve the operational process without eliminating 
one another,”46 extends Leroi-Gourhan’s notion of the tool to another perspective.

On the basis of this discussion, I propose interpreting the tool as a structure in which the 
elements partly change while some elements persist over time. In this sense, the Baltic 
counting objects can be seen as a field of virtual action possibilities, which are concrete 
and real, becoming actualized through the creation of the various relations among them. 
In this way, the possibilities–manifesting as the hardness or softness of a surface and 
the tension or sluggishness, stillness or dynamism of movements–are already at least 
partially determined, meaning that the poles of the relation differ in their effectiveness–it 
shifts and adheres differently in different situations. Therefore, a tool, such as a counting 

43   Leroi-Gourhan, Gesture and Speech, 237.
44   Charles Lenay, “Leroi–Gourhan: Technical Trends and Human Cognition,” in French Philosophy 
of Technology, Philosophy of Engineering and Technology, eds. Sacha Loeve, Xavier Guchet, and Berna-
dette B. Vincent (Dordrecht: Springer, 2018), 223.
45   Lambros Malafouris, “Mark Making and Human Becoming,” Journal of Archaeological Method 
and Theory 28, no. 1, (2021): 100, https://doi.org/10.1007/s10816-020-09504-4.
46   Leroi-Gourhan, Gesture and Speech, 242.
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object, is not merely instrumental in the negative sense of being just a means to an end; 
rather, in the positive sense, as described by Simondon, it enriches and serves as a channel 
for information through the milieu.47 A counting object thus becomes one of the poles in 
the relation through which mutual determination occurs, changing both the individual’s 
abilities and the counting process itself.

Simondon perceives this mutual cyclical determinacy as recursivity. He notes that “there 
is a recurrence of causality between the associated milieu and the structures, but this 
recurrence is not symmetrical,”48 meaning that through repetitions the relations between 
the individual and the milieu is persistently corrected and improved. This allows him 
to move beyond the hylomorphic causal scheme of binary oppositions and separate 
analytical units, where the subject’s inner causes determine memory operations. Instead, 
Simondonian recursivity demonstrates that continuous changes in the individual-milieu 
relationship determine memory operations. Thus, dependent on the specifics of the 
individual-milieu entanglements, relational memory changes in functionality and the 
level of operational fulfilment.

Aspect (B) poses the idea that intelligence predetermines body movements. However, 
Leroi-Gourhan acknowledges the active nature of both: bodily movements enable the 
operations of intelligence: “On a philosophical level, the problem of human technicality 
could thus be considerably modified; it would appear not as a consequence of ‘intelligence’ 
with its currents and waves, but as the result of the accession to a highly organized 
motricity, as the product of a new bodily conditioning.”49 Leroi-Gourhan devotes part of 
his theoretical attention to the hand.50 This leads to an interpretation that emphasizes 
the liberated hand over the liberation of the upright individual, indicating that the hand 
functions as an autonomous operator that fundamentally alters human existence and 
reality. Instead, Leroi-Gourhan suggests that “the human value of the gesture is not in 
the hand—for which freedom while walking is a sufficient precondition—but precisely in 
the ability to walk upright and its paleontological consequences for the development of 
the cerebral apparatus.”51 Therefore, a gesture might not be only a hand obeying the tasks 
of the intelligence. In this regard, gesture liberates-constrains. A gesture restricts when 
other organs or things influence the action possibilities, limiting certain operations, but 
it also liberates by creating new ones: “Technical liberation unquestionably reduces the 

47   Simondon, On the Mode of Existence of Technical Objects, 139.
48   Simondon, On the Mode of Existence of Technical Objects, 61.
49   Leroi-Gourhan, quoted in Arild Utaker, “Leroi-Gourhan and the Birth of the Symbolic Func-
tion,” in Making Sense, Making Science, eds. Astrid Guillaume and Lia Kurts-Wöste (London: ISTE Ltd 
and John Wiley & Sons, Inc, 2020), 23. 
50   Leroi-Gourhan, Gesture and Speech, 242.
51   Leroi-Gourhan, Gesture and Speech, 240–241.
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technical freedom of the individual.”52 The gesture “generates,”53 and “intelligence lies in 
the gesture itself, as a synergy of human being, tool, and raw material.”54 Therefore, the 
gesture enacts the tool, both expanding and limiting the range of action possibilities, 
meaning that the gesture is not merely movement, nor is the tool confined by its materiality.

The use of counting objects expanded the range of actions by introducing at least two new 
gestures—addition and subtraction. Interestingly, in Lithuanian, the word sudėtis (addition) 
figuratively means the act of placing things on a surface, while atimtis (subtraction) literally 
means the act of taking things away by hand. On the basis of anthropological research, 
Malafouris argues that humans possess an innate, preverbal (shared with animals), non-
symbolic numerical cognitive ability to approximate and compare quantities by intuitively 
identifying between three and four individual objects.55 This suggests that engagement 
with counting objects may have expanded the non-symbolic numerical cognitive ability 
to count beyond three or four, allowing memory to record and fix much larger quantities 
of information. As a result, memory neither operates solely via representations nor can 
it be specifically localized within the inner mental structure of the human individual. 
This means that the combination of counting objects and gestures not only creates 
memorization technology but also determines and changes memory operations, which 
manifest as gathering, arranging, and grouping of information about things being counted. 
These operations, in other words—organizations—are another key aspect of relational 
memory.

5. The Organization of Memory: Retrospection and Anticipation

Following the articulation of technics, the organization of memory can be identified, 
revealing the retrospective and anticipatory functioning of relational memory. The notion 
of organization can be found in the context of rethinking sociality and vitality. In terms 
of sociality, organization involves shaping, structuring, and ordering social relations. In 
terms of vitality, organization pertains to sustaining, maintaining, and preserving life. In 
this section, the notion of organization is used in both senses. Extending the assumptions 
of Leroi-Gourhan’s theory, it is demonstrated that relational memory regulates an 
individual’s engagement in the network of sociality and sustains life into the future. I 
think that this approach to this discussion could be based on a critical consideration of 

52   Leroi-Gourhan, Gesture and Speech, 253.
53   Carrie Noland, Agency and Embodiment: Performing Gestures/Producing Culture (Cambridge: Har-
vard University Press, 2009), 102.
54   Tim Ingold, “‘Tools for the hand, language for the face’: An appreciation of Leroi-Gour-
han’s gesture and speech,” Studies in History and Philosophy of Science Part C: Studies in History and 
Philosophy of Biological and Biomedical Sciences 30, no. 4, (1999): 413, https://doi.org/10.1016/s1369-
8486(99)00022-9.
55   Malafouris, How Things Shape the Mind: A Theory of Material Engagement, 106–107.
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hylomorphism once more. In this case, hylomorphism strongly aligns with—and may even 
become—a logocentric Cartesian ontology, particularly in their shared characteristic of 
form and matter, which, in other words, ultimately divides subject and object.

Logocentrism supports language as a means of revealing phenomena, with syntax as an 
essential feature, signifying a distinct subject-object structure. Logocentrism may have 
influenced Cartesian dualism, which could be critically considered for separating the 
subject’s immaterial consciousness from the material body and things. Thus, things do 
not affect the subject’s consciousness or, therefore, memory operations. Consequently, 
the structural separation in linguistic syntax may place the subject, or human being, 
as the sphere of activity. This perspective reveals a fourth implication: in the collision 
between hylomorphism and logocentrism, the structural separation of subject and object 
in linguistic syntax, assuming a distinction between humans and things, may imply that 
intelligence is exclusively manifested in humans, thus distinguishing between intelligence 
and the milieu.

In this view, human memory operates in a representational mode, fulfilling the binary 
function of forgetting or remembering the items in the field of experience. Such a 
stance would be anthropocentric, focusing memory’s operation solely on the human 
orientation. Because of Leroi-Gourhan’s opposing view that memory “is not a property 
of the intelligence, but, whatever its nature, it certainly serves as the medium for action 
sequences,”56 I suggest his idea of the syntax of memory as a means of overcoming the 
aforementioned definition. Leroi-Gourhan says that “techniques involve both gestures 
and tools, systematically organized in a ‘syntax’ manner, which provides stability and 
flexibility to the sequences of actions involved. This active syntax is suggested by memory 
and emerges as a product of the brain and the physical milieu.”57

Syntax comes from the Greek σύνταξις, meaning structure, order, or system. Etymologically, 
if associated with structuring, syntax does not belong strictly to linguistics. Copple, a 
commentator on Leroi-Gourhan’s theory, suggests that it denotes the process of making: 
syntax is “the type and sequence of blows subjected to raw material with particular 
properties. Syntactic flexibility enabled innovation to occur.”58 Additionally, I suggest 
broadening syntax by comparing it with the notion of program, another key term from 
Leroi-Gourhan, which refers to elementary practices, chains of actions, or gestures. 

A program is commonly understood as referring to a cyclical feedback loop, wherein 
“information on the result of the command (signal) transmitted to the mechanism is looped 

56   Leroi-Gourhan, Gesture and Speech, 413.
57   Leroi-Gourhan, Gesture and Speech, 114.
58   Mary Copple, “Gesture and Speech: André Leroi-Gourhan’s Theory of the Co-evolution of Man-
ual and Intellectual Activities,” Gesture 3, (2003): 75, https://doi.org/10.1075/gest.3.1.04cop.
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back to the programme itself to check and, if necessary, compensate for any deviation 
from the parameters set by the programme, in a circular or reflexive process known as 
‘feedback’.”59 It is also possible to consider the etymology of “program,” which originates 
from Greek and synchronically means recording and moving forwards. This aspect of 
meaning makes it desirable to confer a teleological status upon the program—why can 
what is recorded not determine the forwards movement towards some final goal? However, 
granting teleological status should be avoided, as this would lead to a contradiction: if 
what is recorded determines movement towards a goal, then what is recorded already is 
the final goal. In this case, it would be reaching something that one already possesses. To 
go beyond this description, I suggest that the first part of the concept of a program could 
be linked with retrospection, and the second part could be linked with anticipation.

Concerning the notion of a program, the fixity of syntax can imply retrospection and 
schematization: retrospection schematizes the past. Broadly speaking, fixity signifies 
repetition and stability, through which individuals are connected to ground schemas, such 
as various images and symbols. The use of counting objects essentially relies on repetition. 
First, this is evident in the movement involved in counting, where a specific pattern of 
motion is established. Second, depending on the types of things being counted and their 
quantities, the types of counting objects are also repeated. When repetitions are used for 
counting, individuals do not need to remember each sequence of actions every time; they 
rely on an existing schema. Thus, the essence of fixity is to ensure an individual’s position 
within the social network, where such schemas related to counting may be shared. The 
program “ensures the individual’s normal balance within the social milieu and his or her 
own psychological comfort within the group.”60 

Regarding the program, the flexibility of syntax can mean that anticipation and contingency 
are imposed through the milieu—anticipation cannot express all the possibilities of 
contingency. Here, anticipation is not a mental image of the future totality; interacting 
through the milieu does not necessarily mean absorbing its features to create a mental 
image. When encountering a similar milieu later, we do not simply impose this image to 
avoid past challenges. Instead, I propose viewing anticipation as enactive. We anticipate 
a milieu as a form of activity that partly structures our actions on the basis of the way we 
expect to shape and relate to it. Therefore, anticipation directs an individual towards the 
future and sustains its life: “elementary practices are the individual’s vital programs.”61

I propose further expanding flexibility by contrasting it with plasticity, as the latter is 
understood in terms of philosophical significance established by Malabou. “As we know,” 

59   Christopher Johnson, “Leroi-Gourhan and the Limits of the Human,” French Studies 65, no. 4, 
(2011): 481, https://doi.org/10.1093/fs/knr134. 
60   Leroi-Gourhan, Gesture and Speech, 232.
61   Leroi-Gourhan, Gesture and Speech, 231.
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she states, “plasticity refers to a dual ability to receive form (clay is plastic) and give form 
(as in the plastic arts and plastic surgery).”62 Therefore, plasticity implies that an object 
undergoing transformation can change part of its identity. Flexibility, however, implies 
that an object undergoing transformation can maintain part of its identity; for instance, 
bending a branch changes its shape but not the wood itself (additionally, the image of 
a branch reveals tensions between fixity and flexibility: the more an individual fixates 
on aspects of society, the easier it becomes to lose identity). The milieu is crucial in the 
flexibility metaphor, as it emphasizes the interactions between anticipation and various 
effects through the milieu engaged. Although the milieu always imposes contingent 
possibilities that can never be fully exhausted, the anticipatory nature of memory through 
action continually seeks and offers new solutions or ways forward. As Leroi-Gourhan 
notes, the program “guarantees freedom of behaviour under exceptional circumstances.”63 

Regarding memory technics, such as Baltic counting in action, individuals encountering 
an unfamiliar milieu—for example, anything they have not counted before—rely on 
memorized schemes to address such uncertainties. In other words, memory shapes various 
past practices into potentially reliable schemes; but if these schemes do not provide the 
knowledge on how to behave, and depending on how an individual expects to use the 
schemes, memory also enacts the organization of anticipations for future decisions and 
actions. Such generativity of memory shows not only that the hylomorphic transition from 
an abstract representation to an informed concrete object can be reversed, but also those 
counting objects, as mnemotechnic devices, may have created new numbers or perhaps 
more abstract counting technologies. I believe that the creative or institutional potential 
of memory becomes even more evident through these considerations.

6. Conclusions

This paper challenges such ontologies as hylomorphism. According to hylomorphism, 
human memory operates in a representational mode, fulfilling the binary function of 
forgetting and remembering the links between items in the field of experience, as is 
similarly described in neuroscience and cognitive psychology. Instead, by extending 
relational ontology and based on early Baltic counting objects as mnemotechnic devices, it 
is suggested that memory is relational and constituted by the milieu—various interactions 
between tool characteristics, gestures involved, and contextual situations. Therefore, 
memory cannot be fully characterized by fixed distinctions; despite constraints imposed 
by the varieties of interactions within the milieu, the nature of memory allows the 
emergence of new and ever-changing forms of practical operations. The relational nature 

62   Catherine Malabou, Changing Difference: The Feminine and the Question of Philosophy, trans. Car-
olyn Shread (Cambridge: Polity Press, 2011), 63.
63   Leroi-Gourhan, Gesture and Speech, 232.
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of memory, co-constituted by the milieu, provides insights into the formative processes 
of human cognition when mnemotechnic devices are used. As individuals engage with 
these devices, they develop gesticulations that persist over time, either constraining or 
expanding specific decisions and actions. Consequently, these persistent actions alter 
memory operations, demonstrating that not only digitally-based technologies but also 
concrete material things and their associated gesticulations, within a specific milieu, 
shape and determine human memory. 
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