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	ABSTRACT

Archaeological evidence from Bruniquel Cave (176,000 BP), Blombos Cave (100,000-70,000 BP), and the Aurignacian figurine complex (~40,000 BP) demonstrates that cognitively complex symbolic behavior long predates the emergence of civilization. The Deep Symbolic Systems Model (DSSM) proposes that this gap is structural rather than cognitive: symbolic production capacity was present; what was repeatedly absent were the four stabilization criteria — intergenerational repetition, spatial constraint, cross-media redundancy, and persistence under stress — required to transmit symbolic systems across generational and disruption boundaries.

This paper develops three analytical propositions. First, the Aurignacian figurine tradition displays a geographic containment pattern anomalous relative to known AMH dispersal behavior, warranting consideration of contact zone production at the Neanderthal-AMH boundary as an alternative hypothesis, though this remains speculative pending direct skeletal evidence. Second, the Vinca culture collapse (c. 5700-4500 BCE) — in approximately the same geographic region, 35,000 years later — instantiates an identical structural failure mode, suggesting a recurring regional pattern of high symbolic output without sufficient stabilization depth. Third, the Levantine Neolithic transition is interpreted as a convergence event in which incoming symbolic traditions encountered pre-existing Natufian stabilization infrastructure, providing for the first time the structural conditions required for civilizational emergence.

The central claim is that the civilizational threshold is better understood as a structural convergence than as a cognitive advance.



1. Introduction

	Key Idea

Humans — and Neanderthals — appear to have been cognitively capable of complex symbolic behavior for at least 130,000 years before anything resembling civilization appeared. This paper asks why the gap existed, and proposes that the answer lies not in cognitive limitations but in the structural conditions required to preserve and transmit symbolic systems across time.



A persistent puzzle in the archaeology of human cognition is the apparent disparity between the early emergence of symbolic behavior and the comparatively late appearance of civilization. Structured ritual at Bruniquel Cave dates to approximately 176,000 BP. Ochre processing workshops, engraved geometric notation, and shell bead production at Blombos Cave date to between 100,000 and 70,000 BP. Three-dimensional figurative art appears in the Aurignacian record by approximately 40,000 BP. The earliest urban civilizations, by contrast, do not appear until the fourth millennium BCE — a gap of tens of thousands of years even from the most conservative estimates of behavioral modernity.
The conventional explanation invokes progressive cognitive evolution: something changed around 50,000 BP that enabled modern symbolic cognition, and civilization followed as its eventual downstream consequence. This explanation is increasingly difficult to sustain against the archaeological record. The Bruniquel evidence establishes that structurally complex spatial behavior was within Neanderthal capacity 130,000 years before the Aurignacian complex. Blombos demonstrates full symbolic system saturation by AMH populations in southern Africa well before the accepted window of behavioral modernity.
The DSSM proposes an alternative framing. Cognitive capacity is not the bottleneck. What the record shows, repeatedly and across diverse geographic contexts, is symbolic production without the structural infrastructure required to make that production durable. This paper develops this argument through three case analyses and proposes that civilizational emergence is better understood as a structural convergence event than as a cognitive threshold crossing.






2. The DSSM Stabilization Framework

	Key Idea

The DSSM identifies four conditions a symbolic system must meet to persist across generations: it must repeat reliably, be tied to specific places, be encoded in multiple media simultaneously, and survive disruption. Many prehistoric symbolic systems met one or two of these. Very few met all four at once.



2.1 Four Stabilization Criteria
The DSSM proposes that a symbolic system achieves the durability necessary for civilizational emergence only when four criteria are simultaneously and persistently satisfied:
1. Intergenerational repetition: symbolic practice transmitted intact across at least two generational cycles, with recognizable continuity of form and meaning
1. Spatial constraint: symbolic practice anchored to specific locations functioning as persistent mnemonic architectures — places whose spatial organization encodes symbolic content independently of any individual practitioner
1. Cross-media redundancy: symbolic content encoded simultaneously across multiple modalities, such that the loss of any single medium does not collapse the system
1. Persistence under stress: the symbolic system reconstitutes recognizably following major disruption events, including conquest, displacement, famine, and demographic collapse

These criteria are operationalized through the Field Companion Protocol (FCP), which scores six observables: Mnemonic Architectures, Symbolic Stabilization, Externalized Cognition, Symbolic Regulation, Distributed Symbolic Authority, and Portable Symbolic Anchors. Each is scored 0-2, yielding a maximum of 12. DSSM saturation requires a minimum of 7/8 with no individual criterion at zero.
2.2 The ~500-Person Community Threshold
Stage 3 of the DSSM — Material Amplification and Externalization — requires a minimum community density of approximately 500 persons to sustain the division of symbolic labor necessary for cross-media redundancy. This figure represents an order-of-magnitude threshold below which the social infrastructure of transmission cannot be maintained.
Below this threshold, individuals can produce objects of high cognitive complexity. What cannot occur is stabilization of that practice as a transmissible system: there is insufficient density to maintain specialist roles, correction feedback, and distributed memory through the loss of key practitioners or the disruption of key sites. This is a structural claim, not a cognitive one.
2.3 Symbolic Depth and Symbolic Stability Distinguished
Symbolic depth: the cognitive capacity to produce complex symbolic content. Symbolic stability: the structural capacity to transmit that content intact across generations and stress events. These are analytically independent dimensions. A population can exhibit high symbolic depth while operating entirely below the structural threshold for symbolic stability. The result is impressive archaeological output without durable transmission — the pattern visible across the cases examined below.

3. Symbolic Depth Without Vessel: Three Cases

	Key Idea

Three major archaeological cases — Bruniquel (176,000 BP), Blombos (100,000-70,000 BP), and the Aurignacian figurines (~40,000 BP) — each represent cognitively advanced symbolic production that left no durable successor tradition. The DSSM identifies the structural reason in each case: one or more stabilization criteria was absent, despite the cognitive capacity being demonstrably present.



3.1 Bruniquel Cave (176,000 BP)
Bruniquel Cave in Tarn-et-Garonne, France, contains deliberate ring and semicircle structures built from broken stalagmite sections, located approximately 336 meters from the cave entrance and dated to approximately 176,200 BP by uranium-series methods (Jaubert et al., 2016). The deep-cave location, spatial organization, and deliberate nature of the breakage and arrangement preclude utilitarian explanation.
On the DSSM FCP, Bruniquel scores approximately 8/12, meeting the saturation threshold on Mnemonic Architectures, Symbolic Stabilization, and Externalized Cognition. This establishes that the behavioral and cognitive substrates for structured symbolic practice were present in Neanderthal populations 130,000 years before the Aurignacian complex. The absence of an identifiable daughter tradition is consistent with Neanderthal population densities insufficient to sustain Stage 3 material amplification at the scale required for intergenerational transmission.
3.2 Blombos Cave (100,000-70,000 BP)
Blombos Cave on the southern Cape coast of South Africa contains engraved geometric notation on ochre blocks (the earliest confirmed abstract notation in the record), structured ochre processing toolkits, perforated shell beads, and spatially organized activity zones (Henshilwood et al., 2002, 2011). On the DSSM FCP, Blombos scores 12/12 — the earliest identified site to reach full symbolic system saturation under DSSM criteria.
Full symbolic cognition was present at least 70,000 years before the earliest civilizations. The explanation for why this did not generate civilization is structural: the population responsible was likely operating in a refugial context with restricted geographic range and insufficient network density for Stage 3 amplification at institutional scale. The system was cognitively complete and locally stable; it lacked the community infrastructure to become regionally transmissible.
3.3 The Aurignacian Figurines (~40,000 BP)
The Aurignacian figurine assemblage from the Swabian Jura — including the Venus of Hohle Fels and the Löwenmensch, both dated to approximately 35,000-40,000 BP — represents the most cognitively sophisticated three-dimensional symbolic production in the pre-Neolithic record. Both objects demonstrate substantial planning depth, fine motor execution, and abstract representational capacity consistent with Stage 3 externalization.
The standard attribution assigns these objects to anatomically modern humans, by elimination: Neanderthals are considered absent from western Europe by this date, and the Aurignacian is conventionally associated with incoming AMH populations. This attribution is not unreasonable. However, two anomalies warrant examination.
Geographic containment
AMH symbolic traditions travel. Shell bead production, ochre use, and geometric engraving traditions associated with AMH populations diffuse across dispersal corridors over timescales of centuries to millennia. The Aurignacian figurine tradition does not. It is geographically concentrated in the Swabian Jura and adjacent areas and terminates without generating an identifiable dispersed successor assemblage. This pattern is anomalous relative to expected AMH dispersal behavior and requires explanation that the standard attribution does not provide.
A contact zone hypothesis
This paper proposes, tentatively, that the Aurignacian figurines may represent symbolic production within the Neanderthal-AMH contact zone rather than a purely AMH innovation following Neanderthal extinction. Evidence for sustained Neanderthal-AMH interbreeding is well established genetically (Green et al., 2010; Prüfer et al., 2014). Neanderthal symbolic capacity at the level required for figurine production is consistent with the Bruniquel evidence. The geographic containment of the tradition is consistent with production within a bounded contact zone rather than by a dispersing population.
The terminal silence of the tradition — its disappearance without successor assemblage — is consistent with the demographic instability of the contact zone itself. As AMH demographic dominance became established, the hybrid symbolic community had no surviving vessel to carry the tradition forward. The objects survived archaeologically. The interpretive community did not.
This hypothesis is explicitly speculative and cannot be confirmed without direct skeletal association at production sites, which is currently absent. The AMH attribution rests on elimination rather than positive evidence; authorship should be treated as an open question.







4. A Regional Symbolic Signature: The Vinca Case

	Key Idea

The Vinca culture of southeast Europe (c. 5700-4500 BCE) produced proto-script, standardized iconography, and prolific figurine production — then collapsed without a successor tradition. This occurred in approximately the same geographic zone as the proposed Aurignacian contact zone, 35,000 years later. The DSSM interprets this as a recurring structural pattern, not as evidence of cultural continuity between the two.



4.1 The Vinca Symbolic System
The Vinca-Turdas culture (c. 5700-4500 BCE), distributed across the Danube basin in present-day Serbia, Romania, and Bulgaria, produced incised signs on ceramics and figurines predating Sumerian cuneiform by over a millennium, consistent iconographic conventions across a geographically distributed network, and anthropomorphic figurines in greater quantities than any other pre-Bronze Age European culture. By most measures, it is the most symbolically developed pre-Bronze Age society in Europe.
4.2 The Structural Failure
The Vinca system collapses around 4500 BCE through fragmentation of its exchange network rather than external conquest or ecological catastrophe (Chapman, 1981; Bailey, 2000). This failure mode is diagnostically significant: the symbolic content was encoded across multiple media — figurines, ceramics, script-like markings — but all media were downstream of the same network logic. Cross-media presence without cross-media independence. Remove the network, and no individual medium sustains the system.
The Vinca case scores high on most DSSM dimensions but fails critically on persistence under stress. Symbolic objects survive archaeologically in large numbers. The living symbolic community that gave them meaning did not survive the network disruption. This is the distinction between symbolic depth and symbolic stability made visible in the record.
4.3 A Regional Pattern
The geographic overlap between the Swabian Jura / Danube corridor region associated with the Aurignacian figurine tradition and the Danube basin heartland of Vinca is approximate. This paper does not argue for genetic or cultural continuity across the 35,000-year gap — the intervening demographic upheavals of the Pleistocene-Holocene transition make direct continuity implausible.
The argument is structural: central and southeast Europe as a geographic zone appears to have repeatedly presented sufficient exchange network development to generate high symbolic output, but insufficient network depth or geographic anchoring to sustain that output through major disruption events. Both cases instantiate this combination. Whether this constitutes a meaningful regional signature or simply reflects the general difficulty of symbolic stabilization under pre-Neolithic conditions requires broader comparative analysis. It is advanced here as a hypothesis.

5. The Levantine Convergence

	Key Idea

The Natufian Levant (c. 14,500-11,500 BCE) had developed near-complete stabilization infrastructure before the Neolithic transition. The DSSM proposes that when populations carrying accumulated symbolic traditions arrived via the Danube corridor, the result was the first convergence of symbolic depth with adequate stabilization infrastructure. This is an interpretive framework consistent with available evidence, not an established historical narrative.



5.1 Natufian Stabilization Infrastructure
The Natufian culture of the southern Levant (c. 14,500-11,500 BCE) demonstrates sedentism providing spatial constraint, structured burial practices providing intergenerational symbolic continuity, exchange networks for non-local materials contributing to cross-media redundancy, and population densities approaching the DSSM ~500-person threshold. Mature Natufian sites score approximately 9-10/12 on the FCP — the highest structural readiness of any identified pre-Neolithic context in the western record.
5.2 Population Movement and Symbolic Tradition
Population genetic evidence documents substantial movement of populations with central and western European ancestry into Anatolia and the Levant during the late Pleistocene and early Holocene transition (Lazaridis et al., 2016; Haak et al., 2015). The DSSM proposes that this movement brought symbolic traditions with roots in the central European zone — figurine production, proto-script, structured spatial ritual — into contact with Natufian stabilization infrastructure. This is interpretive and depends on the contact zone hypothesis developed in Section 3.
5.3 The Convergence as Civilizational Threshold
The DSSM interprets the Levantine Neolithic transition as follows: the Natufian had developed the structural conditions for civilizational emergence but lacked the accumulated symbolic depth of the incoming traditions. The incoming traditions carried deep symbolic practice but had repeatedly failed to find stabilization infrastructure adequate to preserve it. The convergence produced, for the first time in the western record, a symbolic system capable of generating and sustaining institutional complexity.
This addresses a genuine puzzle: early Neolithic assemblages appear too symbolically sophisticated for purely local Natufian development to explain, yet too structurally stable to have originated from the preceding central European traditions alone. The convergence hypothesis offers a structural account without requiring either population to have undergone sudden cognitive advance. It is consistent with available evidence; alternative explanations, including purely endogenous Levantine development, remain viable.


6. Discussion
6.1 Writing as Symptom, Not Cause
The regional signature argument supports a core DSSM claim: proto-writing and script-like notation are symptoms of symbolic stabilization, not its origin. The Vinca script predates Sumerian cuneiform by over a millennium and produces no civilization. On the DSSM account, writing emerges when symbolic load exceeds the resolution capacity of non-linguistic media — it is a late-stage externalization of an already stable system, not the mechanism by which stability is achieved.
6.2 Implications for Neanderthal Cognitive Assessment
If the contact zone hypothesis has merit, the DSSM's Stage 2 ceiling for Neanderthal symbolic capacity requires reconsideration. Individual Stage 3 externalization acts may have been within reach even below the community density threshold for systemic stabilization. The contact zone case may represent exactly this: high individual symbolic acts within a demographically unstable community unable to generate structural transmission conditions. These implications depend entirely on the contact zone hypothesis and are noted as its consequences, not as independent claims.
6.3 Limitations
The contact zone hypothesis is not directly testable without skeletal associations at Aurignacian production sites, which are currently unavailable. The regional signature argument rests on two cases separated by 35,000 years and cannot rule out coincidence. The Levantine convergence thesis depends on a chain of propositions, each introducing uncertainty that compounds across the argument. Claims are therefore graduated: the structural analysis of individual cases rests on established archaeological evidence and is more robustly supported than the broader comparative and historical claims, which are offered as hypotheses warranting further testing.

7. Falsifiability Conditions
The contact zone hypothesis is falsified by: (a) direct skeletal association of Aurignacian production sites with AMH remains and confirmed Neanderthal absence; (b) identification of a geographically dispersed AMH figurine tradition contemporary with the Aurignacian; or (c) genetic evidence precluding Neanderthal population presence in the Swabian Jura at 40,000-35,000 BP.
The regional symbolic signature claim is weakened by identification of equivalent terminal silence patterns in regions geographically unrelated to central and southeast Europe, indicating general pre-Neolithic structural conditions rather than anything regionally specific.
The Levantine convergence thesis is falsified by identification of a Neolithic transition site meeting full DSSM stabilization criteria that demonstrably excludes the Danube corridor population movement signal.


8. Conclusion
The archaeological record of symbolic behavior poses a genuine explanatory problem: cognitive capacity for complex symbolic production appears to have existed at least 130,000 years before civilization emerged. The DSSM proposes the gap is structural. The four stabilization criteria were repeatedly absent in populations demonstrably capable of the cognitive work civilization requires.
Bruniquel (176,000 BP), Blombos (100,000-70,000 BP), and the Aurignacian figurine tradition (~40,000 BP) each represent symbolic depth without structural vessel — impressive output, no durable transmission. The Aurignacian case displays geographic anomalies inconsistent with AMH dispersal behavior, warranting the tentative contact zone hypothesis. The Vinca culture reproduces an identical structural failure mode in approximately the same geographic region 35,000 years later.
The Levantine Neolithic transition is interpreted as the first convergence between symbolic depth and adequate stabilization infrastructure. The Natufian provided the structural conditions; incoming traditions provided the accumulated symbolic depth. The result was the first symbolic system capable of sustaining civilizational complexity.
The civilizational threshold is not where cognition became adequate. Cognition was adequate long before the threshold was crossed. The threshold is where symbolic depth first found a structure capable of preserving it.
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SDG 16 (Peace, Justice and Strong Institutions): Grounds institutional durability in deep symbolic stabilization history, with implications for contemporary institutional design.
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