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1. Site Summary
Bruniquel Cave contains two major annular structures composed of ~400 broken stalagmites, with fire-altered surfaces and evidence of repeated layering. The structures are located ~336 meters inside the cave, in total darkness without artificial illumination. Their geometry (rings and smaller heaps), stacking, and deliberate placement indicate planned construction rather than natural deposition. No associated lithic tool assemblage or domestic debris is found nearby, suggesting the structures served a non-subsistence function, potentially social, ritual, or symbolic.

2. DSSM Observables Applied
	DSSM Concept
	Field Operational Translation
	Evidence from Bruniquel
	Detection Score (0–2)
	Notes

	Mnemonic architectures
	Repeated spatial layouts; standardized morphology
	Two concentric rings, smaller heaps, repeated geometric forms, consistent stacking
	2
	Layouts show high replication within site; pattern persists over multiple layers of stalagmites

	Symbolic stabilization
	Artifact variability decreases despite technological change
	Stalagmites broken to similar length, orientation rules applied
	2
	Despite lack of functional constraint, forms maintained across entire assemblage

	Externalized cognition
	Durable marking systems or standardized representations
	Fire-altered zones, burnt stalagmites, possibly functional light markers
	1
	Evidence of standard fire application suggests environmental manipulation; no inscriptions present

	Symbolic regulation
	Constraints on production/deposition override function
	Placement of fragments into circular rings; size selection and stacking prioritizes geometry
	2
	Functionally unnecessary for shelter, clearly rule-governed

	Distributed symbolic authority
	Recurrent symbolic practices across sites
	No other site comparisons yet; consistent patterning across annular rings
	1
	Localized repetition indicates intra-site symbolic control; inter-site comparison unavailable

	Portable symbolic anchors
	Objects functioning as symbols independent of structure
	None detected
	0
	No portable artifacts identified; symbolism tied to in-situ construction






3. DSSM Operational Observations
3.1 Excavation-Level Detection
· Artifact typology: Broken stalagmites catalogued by length, diameter, and burn marks.
· Repeated spatial features: Rings, heaps, and stacked fragments show deliberate geometric arrangement.
· Morphometric consistency: Average length of fragments ~0.5–1.2 m, diameter ~10–20 cm, with low coefficient of variation.
· Deposition vs. function: Placement prioritizes form over utility, supporting symbolic regulation.
3.2 Assemblage-Level Detection
· Redundancy: Two annular rings with similar construction rules; fire applied systematically.
· Temporal persistence: Uranium-series dating suggests construction occurred ~176 ka, and later calcite growth confirms long-term stability.
· Portable symbolic anchors: Not observed; structure-based rather than object-based symbolic expression.
3.3 Contextual & Environmental Observables
· Cave depth: 336 m from entrance; total darkness implies necessity of artificial lighting, fire mastery, and planning.
· Landscape memory: Placement in cave may reflect cognitive mapping of complex interior; repeated structural rules suggest intentional spatial memory.








4. DSSM Scoring Summary
	DSSM Dimension
	Score (0–2)
	Interpretation

	Mnemonic architectures
	2
	Clear repetition and spatial planning; multi-layer construction

	Symbolic stabilization
	2
	Low variability in structure despite functional redundancy

	Externalized cognition
	1
	Evidence of fire control, but no portable markers or inscriptions

	Symbolic regulation
	2
	Rules applied to fragment selection, stacking, and ring geometry

	Distributed symbolic authority
	1
	Intra-site standardization suggests proto-social governance of symbolic acts

	Portable symbolic anchors
	0
	Symbolism embedded in place, not objects


Total DSSM “compliance” score: 8/12
Interpretive Rating: High symbolic sophistication for a Middle Pleistocene site.








5. Interpretive Implications
1. Cognitive Complexity: The Neanderthals who built Bruniquel Cave displayed planning, spatial memory, and hierarchical task execution.
2. Social Coordination: Moving and arranging 2+ metric tons of stalagmites implies group cooperation, potentially under social “rules” or norms.
3. Symbolic Behavior: The structures’ deliberate form, non-functional geometry, and fire treatment indicate symbolic stabilization—a hallmark of emergent cultural behavior.
4. Proto-Ritual Space: Deep cave location, controlled fire, and persistent geometry suggest ritual or communal gathering, rather than subsistence shelter.
5. Temporal Persistence: Structure durability and calcite overlay indicate long-term cognitive imprinting in the landscape, consistent with DSSM principles of intergenerational memory.

Conclusion:
Applying DSSM to Bruniquel Cave reveals that Neanderthals demonstrated advanced symbolic behavior, including mnemonic architecture, symbolic stabilization, and rule-governed deposition. While lacking portable symbolic anchors, the site’s deep-cave constructions reflect externalized cognition and proto-social organization, pushing back the timeline of structured symbolic expression in Europe to ~176,000 years ago.


