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Abstract:
This paper examines the emergence and evolution of symbolic cognition across hominin lineages and early civilizations, integrating the Enhanced Working Memory Hypothesis (EWMH) with the Deep Symbolic Systems Model (DSSM) and the global DSSM synthesis framework. Using case studies from Bruniquel Cave (Neanderthals), Omo Kibish (early Homo sapiens), and Blombos Cave (fully codified Homo sapiens symbolic systems), the investigation traces how working memory enhancements enabled long-term symbolic stabilization, mnemonic architectures, and portable symbolic anchors. The study then situates these evolutionary developments within broader macro-regional prehistory, drawing on Egypt, Mesopotamia, the Indus Valley, East Asia, and Mesoamerica, to demonstrate that symbolic saturation predates monumentality, writing, and state formation. The findings underscore the centrality of working memory and DSSM-compliant behaviors in shaping cumulative culture and provide an analytically testable framework for comparing symbolic sophistication across species and civilizations.

Keywords :
 Core Concepts : Deep Symbolic Systems Model (DSSM),Enhanced Working Memory Hypothesis (EWMH), Symbolic Cognition, Cognitive Evolution, Symbolic Stabilization, Mnemonic Architecture, Portable Symbolic Anchors, Distributed Symbolic Authority
Archaeology & Prehistory: Neanderthals, Early Homo sapiens, Middle Pleistocene, Blombos Cave, Bruniquel Cave, Omo Kibish, Early Civilizations, Monumentality Without Writing
Methodology & Theory: Comparative Symbolic Analysis, Ritual and Cognitive Systems, Cultural Continuity, Archaeological Patterning























1. Introduction
Understanding the emergence of complex symbolic systems requires a dual focus on cognitive evolution and archaeological evidence. Neanderthals demonstrate advanced symbolic behavior, yet their systems lacked the persistence and portability characteristic of Homo sapiens’ cultural traditions. The Enhanced Working Memory Hypothesis (EWMH) proposes that a heritable expansion of working memory and executive functions in Homo sapiens, likely arising within the last ~200,000 years, facilitated long-term planning, cumulative innovation, and the stabilization of symbolic culture.
Complementing this cognitive perspective, the Deep Symbolic Systems Model (DSSM) operationalizes symbolic sophistication in material culture through empirically grounded observables: mnemonic architectures, symbolic stabilization, externalized cognition, symbolic regulation, distributed symbolic authority, and portable symbolic anchors. DSSM provides a formal toolkit for detecting symbolic saturation in both prehistoric hominins and early civilizations.
The global DSSM synthesis (Vondoom, 2026) extends these principles to macro-regional prehistory, demonstrating that symbolic systems stabilize independently of monumentality, writing, or centralized institutions. By integrating Neanderthal and Homo sapiens case studies with a cross-cultural DSSM framework, this paper reconstructs a continuous trajectory from emergent symbolic cognition to fully codified symbolic systems in early civilizations.
Objectives:
1. Assess symbolic behavior in Neanderthals and early Homo sapiens through DSSM.
2. Situate these behaviors within an evolutionary cognitive framework (EWMH).
3. Connect hominin symbolic stabilization to macro-regional prehistory and early civilizations.
4. Provide a testable DSSM-based model linking cognition, archaeology, and cultural persistence.

























2. Neanderthal Symbolic Capacity: Bruniquel Cave
Bruniquel Cave (~176 ka, France) exemplifies sophisticated symbolic behavior in Neanderthals. Deep within the cave (~336 m), two annular structures composed of ~400 broken stalagmites exhibit deliberate geometry, standardized fragment lengths, and repeated layering. The absence of domestic debris or lithic tools indicates non-subsistence, potentially ritualized use.
DSSM analysis of Bruniquel Cave shows:
· Mnemonic Architectures: Concentric rings and repeated geometric arrangements suggest spatial memory and planning.
· Symbolic Stabilization: Consistent fragment lengths and orientations reflect adherence to non-functional, rule-governed standards.
· Externalized Cognition: Controlled fire use demonstrates environmental manipulation.
· Symbolic Regulation: Form supersedes function, indicating proto-symbolic norms.
· Distributed Symbolic Authority: Intra-site consistency implies social coordination.
· Portable Symbolic Anchors: Absent; symbolism is embedded in the cave itself.
DSSM Score: 8/12 – high symbolic sophistication for a Middle Pleistocene site.
EWMH provides a mechanistic explanation: Neanderthals possessed sufficient working memory to plan and execute complex constructions but lacked the enhanced capacity for long-term mnemonic stabilization that enables cumulative, portable symbolic systems. Bruniquel demonstrates that symbolic cognition emerged independently of Homo sapiens’ working memory enhancements but was bounded in temporal persistence and cross-contextual transmission.
3. Early Homo sapiens: Omo Kibish
Omo Kibish (~200 ka, Ethiopia) provides a transitional case for early Homo sapiens. Fossil evidence, pigment use, and stratified habitation suggest emerging symbolic behavior.
DSSM observables indicate:
· Mnemonic Architectures: Stratified habitation suggests early spatial memory.
· Symbolic Stabilization: Pigment traces are present but non-standardized.
· Externalized Cognition: Minimal; no durable engraved or portable symbols.
· Symbolic Regulation & Distributed Authority: Largely absent.
· Portable Symbolic Anchors: Absent.
DSSM Score: 2/12 – nascent symbolic capacity without full stabilization.
These patterns align with EWMH predictions: Homo sapiens at Omo Kibish were in the early stages of enhanced working memory expression. Symbolic behavior existed, but intergenerational codification, redundancy, and portable anchors were limited.








4. Fully Codified Symbolic Systems: Blombos Cave
Blombos Cave (~100–70 ka, South Africa) represents the first DSSM-saturated symbolic system in Homo sapiens. Findings include:
· Engraved ochre slabs with geometric motifs
· Perforated shell beads demonstrating size standardization
· Structured hearths and curated artifact clusters
DSSM compliance is 12/12, reflecting:
· Persistent spatial layouts (mnemonic architectures)
· Standardized motifs and beads (symbolic stabilization)
· Durable symbolic objects (externalized cognition)
· Curated non-functional artifacts (symbolic regulation)
· Recurrent motifs across layers (distributed symbolic authority)
· Transferable beads and engraved slabs (portable symbolic anchors)

EWMH explains this trajectory: enhanced working memory allowed Homo sapiens to encode, maintain, and transmit complex symbolic systems over generations, facilitating cumulative culture.
5. Linking DSSM to Macro-Regional Prehistory
The global DSSM synthesis demonstrates that symbolic stabilization precedes monumentality and writing. Across multiple macro-regions:
	Region
	DSSM Saturation
	Monumentality
	Writing
	Stabilization Pathway

	Egypt
	c. 12,500 BCE
	c. 3,200 BCE
	c. 3,200 BCE
	Landscape-anchor

	Mesopotamia
	c. 8,000 BCE
	c. 3,100 BCE
	c. 3,100 BCE
	Landscape-anchor

	Indus Valley
	c. 5,500 BCE
	c. 2,600 BCE
	c. 2,600 BCE
	Infrastructural embedding

	East Asia
	c. 6,000 BCE
	c. 2,000 BCE
	c. 1,500 BCE
	Portable-craft

	Mesoamerica
	c. 4,000 BCE
	c. 1,400 BCE
	c. 900 BCE
	Ritual-network


Key insight: DSSM shows that symbolic systems stabilize through multiple pathways:
1. Landscape-fixed anchors (Egypt, Mesopotamia)
2. Portable craft traditions (East Asia)
3. Distributed ritual networks (Mesoamerica)
4. Infrastructural embedding (Indus Valley)

Monumentality and writing emerge after symbolic stabilization, functioning as compression and codification rather than causal origins.




6. Synthesis: EWMH + DSSM Across Deep Time
Combining these datasets allows a continuous cognitive trajectory:
	Stage
	Species / Region
	DSSM Score
	Key Features
	Cognitive Interpretation (EWMH)

	Neanderthals
	Bruniquel
	8/12
	Cave constructions, rule-governed deposition
	Working memory sufficient for planning; limited long-term stabilization

	Early Homo sapiens
	Omo Kibish
	2/12
	Pigment traces, repeated habitation
	Emerging working memory enhancements; symbolic behavior incipient

	Homo sapiens
	Blombos
	12/12
	Engravings, beads, curated clusters
	Enhanced working memory enables full mnemonic and symbolic stabilization

	Early civilizations
	Egypt, Mesopotamia, Indus, East Asia, Mesoamerica
	≥7/8
	Monumentality, craft, ritual, urban infrastructure
	Fully codified symbolic systems emerge, leveraging cumulative cognitive architecture


This framework demonstrates that enhanced working memory underlies the evolution of symbolic systems, both in hominins and early civilizations, and that DSSM provides an operational metric to trace symbolic saturation across time and space.
7. Discussion
1. Neanderthals: Complex symbolic acts exist but are context-bound; cognitive architecture constrains portability and intergenerational transmission.
2. Homo sapiens (early): Incipient symbolic behaviors reflect gradual working memory enhancement.
3. Homo sapiens (Blombos): Full DSSM compliance demonstrates the capacity for codified, portable symbolic systems, enabling cumulative culture.
4. Early civilizations: Macro-regional DSSM synthesis shows symbolic saturation long precedes monumental or written expression, suggesting that cognitive and symbolic maturation is a precondition for civilization.
Archaeological Implications:
· DSSM allows systematic comparison across species and civilizations.
· Symbolic systems can be diagnosed even in the absence of writing or monumental architecture.
· EWMH provides a mechanistic explanation for cognitive transitions underlying symbolic stabilization.





8. Conclusion
Symbolic cognition evolved along a continuum, from emergent Neanderthal constructions to fully codified Homo sapiens symbolic systems and early civilizations. Enhanced working memory (EWMH) was critical in enabling mnemonic architectures, symbolic stabilization, and portable symbolic anchors. DSSM and its global synthesis demonstrate that symbolic saturation precedes and underpins monumentality and writing, providing a unified framework for interpreting prehistory.
This integrated approach offers a predictive, falsifiable model linking cognition, archaeology, and early civilization, enabling both species-level and macro-regional comparison.
9. DSSM Case Files: Empirical Evidence 
To provide an empirically grounded backbone for DSSM analysis across hominin sites, each key case study is catalogued in a structured case file. These files integrate stratigraphic, morphometric, and symbolic data and allow consistent cross-site comparison while maintaining flexibility for future data insertion.
	Case
	Site / Region
	Period
	Culture
	DSSM Score
	Key Features

	CF001
	Bruniquel Cave, France
	~176 ka
	Neanderthal
	8/12
	Two annular stalagmite structures; deep-cave spatial planning; fire use; symbolic geometry

	CF002
	Omo Kibish, Ethiopia
	~200–195 ka
	Early Homo sapiens
	2/12
	Fossil remains; pigment traces; stratified habitation; minimal symbolic standardization

	CF003
	Blombos Cave, South Africa
	~100–70 ka
	Early Homo sapiens
	12/12
	Engraved ochre slabs; perforated shell beads; hearth clusters; curated artifact placement


Usage Notes:
1. Standardization: Each case file contains metadata, DSSM scoring sheet, excavation-level observations, and stratigraphic or spatial diagrams.
2. Cross-Referencing: Files are linked to the DSSM tables in Sections 2–8, allowing quantitative and qualitative comparison across sites.
3. Analytical Potential: The files facilitate intra- and inter-site comparison of symbolic stabilization, mnemonic architectures, and portable symbolic anchors across time, space, and species.Integrative Insight:
· Bruniquel Cave demonstrates advanced symbolic structuring in Neanderthals, but symbolism is embedded in-place (non-portable).
· Omo Kibish reflects incipient symbolic behavior in early Homo sapiens, with minimal standardization or durability.
· Blombos Cave represents fully codified DSSM-compliant symbolic systems, combining portable symbols, standardized motifs, and long-term cultural transmission.
This structured case file framework provides a transparent, falsifiable foundation for DSSM scoring, enabling systematic cross-temporal analysis of symbolic cognition from Middle Pleistocene Neanderthals to fully codified early Homo sapiens symbolic systems.
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