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Abstract
The primary methodological objection to Sweatman and Tsikritsis’s (2017) astronomical interpretation of Göbekli Tepe’s Pillar 43 — and to its extension in Sweatman (2024) — is that retrocomputing the sky with Stellarium imposes modern Western constellation boundaries onto ancient symbolic systems, making the interpretation unfalsifiable and potentially circular. This paper argues that this objection misidentifies what Stellarium is doing. The software does not project modern categories; it reconstructs the actual historical sky — the same physical sky that Neolithic communities observed. The critical independent evidence for this reframing comes from Nabta Playa, a ceremonial site in the Eastern Sahara whose stone circle and megalithic alignment complex dates to approximately 4,800–3,000 BCE, with human occupation of the wider region extending to the 9th–8th millennia BCE. Located approximately 2,000 km from Göbekli Tepe and constructed by nomadic pastoralists with no documented contact with Anatolian communities, Nabta Playa independently demonstrates that pre-state communities encoding summer solstice sunrise and stellar rising points in durable megalithic form were not culturally anomalous but part of a broader behavioral pattern of astronomical externalization occurring across independent populations at broadly comparable stages of symbolic development. Drawing on the Deep Symbolic Systems Model (DSSM) and its Stage 3 symbolic saturation threshold, this paper argues that such independent convergence is not coincidental but predicted: communities facing seasonal coordination pressure will converge on the night sky as an optimal externalization substrate because it is universally accessible, seasonally stable, and cognitively salient to identical human perceptual systems. The convergence documented at Göbekli Tepe and Nabta Playa — and supported by the global distribution of Pleiades mythology (Norris and Norris, 2021) and Palaeolithic cave art correlations (Sweatman and Coombs, 2019) — constitutes empirical evidence for symbolic saturation theory’s convergence prediction, and reframes the Stellarium evidence: the carvers recorded the sky as they saw it. The paper makes no overclaims about the specific symbolic content of individual carvings; its argument is structural and comparative.
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1. Introduction: A Methodological Objection and Its Limits
Since the publication of Sweatman and Tsikritsis’s (2017) interpretation of Pillar 43 at Göbekli Tepe, and more recently in Sweatman’s (2024) extended analysis encompassing Karahan Tepe’s 11-pillar pool structure and the lunisolar calendar evidence, a persistent methodological objection has structured the critical response. The objection, articulated most forcefully by Notroff et al. (2017), runs as follows: Sweatman’s argument depends on matching animal carvings on Neolithic pillars to constellations visualized in Stellarium — a modern planetarium application built on Western astronomical conventions codified by Ptolemy, transmitted through Hipparchus, and formalized in Eudoxus. To use this software to identify what ‘Sagittarius’ or ‘Scorpius’ looked like from Şanlıurfa in 10,950 BCE is, on this view, to impose modern categorical distinctions onto minds that had no access to, and no reason to reproduce, the specific groupings that later Greek astronomers would formalize. The interpretation is therefore circular: the carvings match the Greek constellation set because the analyst is looking for the Greek constellation set.
This objection is not trivial. Sweatman (2024) acknowledges it directly, noting that the ranking table comparing animal symbols to Stellarium constellation patterns ‘is based on a subjective evaluation.’ The statistical arguments in Sweatman and Coombs (2019) are the primary quantitative defense against the circularity charge, and those arguments themselves remain contested on methodological grounds.
This paper does not adjudicate the statistical dispute. Instead, it argues that the framing of the objection contains a categorical error that, once identified, substantially changes the evidential situation. The error is this: Stellarium does not show what the Greek constellation set looked like. It shows what the actual sky looked like. Those are not the same thing. The stars that rise and set over Şanlıurfa in 10,950 BCE are not a modern convention; they are physical objects whose positions are calculable from gravitational mechanics. If a Neolithic carver at Göbekli Tepe looked south at sunset in the relevant season, they saw a scorpion-shaped star grouping in the part of the sky where the sun had been. The Stellarium reconstruction of that moment is not an imposition of Greek categories; it is a reconstruction of a physical event. The question is therefore not ‘did they see what Ptolemy later called Scorpius’ but ‘did they encode what they saw in stone’ — and that is a question with independent empirical traction.
The independent empirical traction comes from Nabta Playa. At a site approximately 2,000 km from Göbekli Tepe, nomadic pastoralists built megalithic alignments encoding summer solstice sunrise and stellar rising points. They were not using Stellarium. They were not aware of Greek constellations. They were watching the same sky.
The paper proceeds as follows. Section 2 reviews Sweatman’s core findings and clarifies the specific epistemic function of the Stellarium evidence. Section 3 presents Nabta Playa as independent empirical documentation of pre-state astronomical encoding in megalithic form. Section 4 develops the DSSM theoretical account of why convergent astronomical externalization is a predicted outcome of Stage 3 symbolic saturation across independent communities. Section 5 draws on the global Pleiades mythology evidence and Palaeolithic cave art correlations as further convergence instances. Section 6 addresses remaining limitations and overclaim boundaries. Section 7 concludes.
2. Sweatman’s Findings and the Specific Nature of the Stellarium Evidence
Sweatman and Tsikritsis (2017) published the foundational astronomical interpretation of Göbekli Tepe’s Pillar 43 in Enclosure D, arguing that the animal carvings on its broad face encode a zodiacal date using precession of the equinoxes. The central claim is that the vulture (bird of prey), scorpion, fox, and tall bending bird on Pillar 43 correspond to the constellations visible around the ecliptic at the Younger Dryas impact date of approximately 10,950 BCE, with a circular disc above the vulture’s wing representing the sun’s position relative to Sagittarius at summer solstice sunset on that date.
Sweatman (2024) substantially extends this argument in three directions. First, the paper identifies V-symbols on Pillar 43 as day-counting marks encoding a lunisolar calendar: 29 V-symbols for a lunar month, 11 box-symbols for additional lunar months, and 10 further V-symbols for epagomenal days, yielding a 365-day solar year. This calendrical interpretation is independent of the Stellarium evidence: it is a numerical argument about carved marks, not a pattern-matching exercise. Second, the same calendar logic — specifically the special status of 11 and its relationship to the lunisolar cycle — reappears in the 11-pillar structure of Enclosure D, the 11 pillars of Enclosure C’s inner ring, and the 11-pillar bedrock pool at Karahan Tepe. Three independent structural encodings of the same numerical system across two sites constitute architectural evidence of a shared symbolic convention, entirely independent of Stellarium. Third, the paper identifies V-symbol necklaces on the Urfa Man statue, a statue at Karahan Tepe, and a wall carving at Sayburç — the same symbol appearing in the same position on anthropomorphic figures across the landscape — as iconographic evidence of a shared temporal symbolic vocabulary.
The Stellarium evidence, properly understood, operates as follows. Sweatman sets the software to the location of Şanlıurfa, dates it to approximately 10,950 BCE, and observes which star groupings are visible in which positions at sunset in the relevant season. He then compares the morphological shape of those groupings — as rendered by the Western constellation stick figures in Stellarium — to the shapes of the carved animals on Pillar 43. The vulture’s head-and-wing shape matches the ‘teapot’ asterism of Sagittarius. The scorpion matches Scorpius. The fox’s shape matches northern Aquarius.
The methodological question is: what is Stellarium representing here? It is not representing Greek cultural conventions about constellation membership. It is representing the actual positions and relative brightnesses of stars as they would appear from a specific latitude at a specific date. The ‘teapot’ of Sagittarius is a genuine asterism — a grouping of stars that forms a visually coherent pattern to human observers — not a boundary imposed by Ptolemy. The same pattern would have been visible to any human observer at that latitude at that date, regardless of cultural context. Sweatman is not arguing that Neolithic carvers used Greek constellation names; he is arguing that they encoded the shapes of star groupings they actually saw. The circularity objection would have force if the analyst were using boundaries that did not correspond to visually distinctive groupings; it has much less force when the specific asterisms in question — the teapot of Sagittarius, the curve of Scorpius — are among the most morphologically distinctive and visually salient groupings in the southern sky.
This does not fully resolve the objection. It remains possible that the morphological matches are coincidental, that the specific star groupings selected are post-hoc, or that different analysts would produce different matches. Sweatman acknowledges these vulnerabilities. What is being claimed here is narrower: the Stellarium evidence is not epistemically equivalent to pure speculation, because it is grounded in the actual reconstructed sky rather than in modern categorical conventions. Whether the matches are convincing is a separate empirical question. The more fundamental question — could Neolithic communities have been engaged in systematic astronomical observation at this date? — is the question that Nabta Playa answers independently.
3. Nabta Playa: Independent Empirical Evidence of Pre-State Astronomical Encoding
Nabta Playa is a prehistoric ceremonial site in the Nubian Desert of southern Egypt, located approximately 100 km west of Abu Simbel at 22°32’N, 30°42’E. The site was first documented by Fred Wendorf in 1974 and has been the subject of systematic archaeoastronomical investigation since the 1990s (Wendorf and Schild, 1998; Malville et al., 1998; Wendorf and Malville, 2001; Malville et al., 2008; Malville, 2015). Archaeological evidence for human occupation of the wider Nabta Playa region extends back to the 9th–8th millennia BCE (Wendorf and Schild, 1998), broadly contemporaneous with the occupied phases at Göbekli Tepe. The stone circle and megalithic alignment complex, however, dates to the Terminal Neolithic, with the primary construction phase documented at approximately 4,800–3,000 BCE (Malville et al., 2007; Malville, 2015). It is the astronomical structures of this Terminal Neolithic phase — not the earlier occupational horizon — that constitute the primary evidence discussed here.
The astronomical alignments at Nabta Playa are physically documented and measured. The stone circle contains two pairs of larger stones: one pair forming a north–south line and another forming an east–west line (Wendorf and Malville, 2001). A window between two stones in the circle aligns with the rising sun at the June solstice — the summer solstice, which at Nabta Playa would have signaled the onset of seasonal monsoon rains and the critical decision window for pastoral movement (Malville et al., 1998). Five megalithic alignments extend outward from the central complex. Malville et al. (1998, 2007, 2008) report that these alignments orient toward the rising points of several bright stars as they were positioned in the fifth millennium BCE: among the proposed stellar alignments are Dubhe (Alpha Ursae Majoris) and stars in Orion’s Belt. These two alignments are distinct and involve different star groupings. The specific dates of the stellar alignments remain under active discussion — Brophy and Rosen (2005) proposed corrections to Wendorf and Malville’s original dating for several of these lines, and Malville et al. (2007) responded while maintaining the core astronomically oriented interpretation — but the existence of deliberate astronomical encoding in the megalithic structure is not contested in the specialist literature.
The builders of Nabta Playa were nomadic pastoralists. They were not farmers, not administrators, and not affiliated with any documented state or proto-state formation. They built the ceremonial complex before Egyptian dynastic civilization emerged, and without any documented contact with Anatolian Neolithic communities. The approximately 2,000 km between Nabta Playa and Göbekli Tepe, combined with the absence of any documented material cultural exchange between these populations, makes independent convergence the most parsimonious explanation for the structural similarity in behavior given the available evidence.
The parallel is structural, not content-identical. Nabta Playa and Göbekli Tepe do not share the same animal vocabulary, the same constellation system, or the same specific alignments. What they share is the behavioral pattern: communities facing ecological pressures of seasonal resource prediction, converging on the night sky as the primary externalization substrate for time-keeping knowledge, and encoding that knowledge in durable, spatially fixed, publicly legible megalithic form. This is precisely the convergence predicted by symbolic saturation theory, as elaborated in Section 4.
The evidential implication for Sweatman’s work is specific. Nabta Playa does not confirm the animal-to-constellation mappings on Pillar 43. What it confirms is the foundational cognitive and behavioral premise on which Sweatman’s argument rests: that communities in this broad era were capable of, and motivated to undertake, systematic astronomical observation and material encoding at a level of sophistication sufficient to produce oriented megalithic structures. The skeptical position — that Stellarium evidence should be dismissed because Neolithic communities could not plausibly have had the astronomical knowledge it implies — is directly falsified by Nabta Playa. These communities demonstrably had that knowledge and demonstrated it in stone. The question of what was encoded at Göbekli Tepe remains open; the question of whether the capacity existed is not.
4. The DSSM Account: Symbolic Saturation and Convergent Astronomical Externalization
The Deep Symbolic Systems Model (DSSM) is a cognitive-archaeological framework that integrates material engagement theory (Malafouris, 2013), distributed cognition (Hutchins, 1995), and practice theory (Bourdieu, 1990) into a unified account of the conditions under which symbolic systems stabilize across generations and eventually generate institutional complexity (Vondoom, in press). Its Stage 3 threshold — Material Amplification and Externalized Cognition — specifies the conditions under which communities facing transmission fidelity pressure externalize symbolic content into durable, portable, standardized media. The argument developed here draws on DSSM’s Stage 3 framework to explain why convergent astronomical encoding across independent Neolithic communities is a predicted outcome rather than a coincidence.
4.1 Stage 3 Transmission Fidelity Pressure and the Sky as Optimal Substrate
DSSM proposes that communities exceeding a critical effective community size face a structural transmission fidelity crisis: face-to-face symbolic transmission becomes insufficient to maintain shared conventions across sub-groups that cannot sustain whole-community aggregation. The adaptive response is externalization into material substrates capable of carrying meaning across community boundaries without requiring co-presence. The specific community size threshold proposed in Vondoom (in press) — approximately 500 individuals — is a theoretically derived estimate, not an empirically measured boundary, and requires calibration across a broader comparative sample. The argument here does not depend on the specific figure; it depends only on the weaker and more defensible claim that both Göbekli Tepe and Nabta Playa show evidence of coordinated multi-community labor at a scale that plausibly generated transmission fidelity pressure. The theoretical question this section addresses is: given that pressure, which externalization substrates are available and which are optimal?
For communities whose primary coordination challenge is seasonal resource prediction — when to move, when to plant, when to gather, when monsoon rains will come — the night sky has a set of properties that no other available substrate shares. It is universally accessible: every community member can observe it simultaneously and independently, without craft training, without access to non-local materials, and without social infrastructure beyond the act of observation. It is seasonally stable: the same stars rise and set at the same positions relative to the sun at the same times of year, generation after generation, without drift or the need for social maintenance. It is cognitively salient: human perceptual systems extract pattern from visual fields, and the brightest stars form asterisms — visually coherent groupings — whose morphology is sufficiently distinctive to be consistently recognized across observers sharing identical perceptual architecture. The capacity of human working memory to organize perceptual input into a small number of chunked units (Cowan, 2001; cf. Miller, 1956 for the general chunking principle) makes multi-star asterisms a natural unit of sky-encoding rather than individual stars: the grouping, not the point, is the cognitively stable object. And the sky resolves the central coordination problem directly: tracking solstice and equinox positions predicts the seasonal cycle that governs resource availability.
DSSM does not predict a single universal externalization pathway. Communities facing transmission fidelity pressure may externalize into craft networks and standardized portable objects, into oral narrative traditions reinforced at periodic aggregation events, into spatial and architectural mnemonic systems, or into astronomical encoding. The pathway taken depends on the specific ecological and social context of the community in question (Vondoom, in press). The present claim is narrower: for communities whose primary adaptive pressure is seasonal coordination and who lack alternative high-fidelity coordination technologies, the night sky is the highest-utility available substrate. Hayden and Villeneuve (2011) review ethnographic and archaeological evidence suggesting that complex hunter-gatherer groups systematically track solstices and equinoxes at substantially higher rates than simpler forager groups — a pattern consistent with the DSSM prediction that astronomical encoding scales with symbolic complexity and coordination demand, though the authors appropriately note the limits of the Palaeolithic evidence base.
4.2 Convergence as Prediction, Not Coincidence
The standard framing of the Göbekli Tepe–Nabta Playa parallel treats it as a curiosity — two sites doing similar things, an interesting coincidence separated by geography if not always by strict contemporaneity. The DSSM framework inverts this: the convergence is not coincidental but mechanistically predicted. Both communities were at comparable stages of symbolic development. Both were facing comparable ecological pressures requiring seasonal coordination. Both had access to the same information substrate. Both had identical human perceptual and cognitive systems — the same visual cortex, the same pattern-recognition capacities, the same chunking constraints that make asterisms the natural unit of sky-encoding rather than individual stars. The convergence is not mysterious; it would be more surprising if it did not occur.
This reframing has a direct implication for the Stellarium objection. The objection presupposes that the match between Pillar 43’s carvings and the night sky reconstructed by Stellarium requires either (a) an implausible level of astronomical sophistication on the part of Neolithic carvers, or (b) a methodological imposition of modern categories. Nabta Playa directly addresses objection (a): the sophistication is independently confirmed in the physical record. The DSSM convergence argument addresses objection (b): even if the specific Greek constellation boundaries are modern conventions, the underlying asterisms — the visually distinctive groupings of bright stars that those conventions were designed to capture — are not modern. They are features of the actual sky that any human observer with normal vision, watching the same stars from the same latitude, would parse in structurally similar ways. The teapot of Sagittarius is not a Greek invention; it is a feature of the star field that Ptolemy’s catalog happened to codify. Neolithic observers at Göbekli Tepe and modern users of Stellarium are looking at the same physical pattern. The question of whether the Pillar 43 carvings encode that pattern remains open. The question of whether encoding it was within the cognitive and technical capacity of Neolithic communities is settled.
5. Further Convergence Instances: Pleiades Mythology and Palaeolithic Cave Art
The Göbekli Tepe–Nabta Playa parallel is not isolated. Two additional bodies of evidence document convergent astronomical encoding across independent communities at deep time scales, and both are directly relevant to evaluating the plausibility of Sweatman’s claims.
5.1 The Global Pleiades Convergence
Norris and Norris (2021) document one of the most striking examples of independent astronomical convergence in the ethnographic and mythological record. Across widely separated cultures including Greek, Aboriginal Australian, Māori, Japanese, and multiple Native American traditions, the Pleiades star cluster is referred to as ‘seven sisters’ and is associated with myths of young women being pursued by a figure associated with the constellation Orion. The structural similarity of these stories across populations whose ancestors separated approximately 100,000 years ago has prompted the proposal that the myth predates the Out-of-Africa dispersal.
For the present argument, the significant point is not the specific dating of the myth but the mechanism that Norris and Norris propose for its global distribution: the myth encodes an observational fact about the Pleiades. Most observers with good eyesight see six stars in the cluster, yet almost all cultural traditions refer to seven. Norris and Norris show that approximately 100,000 years ago, when one of the Pleiades stars was brighter than it is today, all seven were distinctly visible to the naked eye. The myth preserves an astronomical observation made before human populations separated — transmitted not through cultural diffusion across separated populations but through shared ancestry and, crucially, through its direct correspondence to the observable sky, which provided the referent that resisted mythological drift across millennia.
This is the DSSM mechanism operating at its deepest timescale: the sky as the shared referent that limits symbolic drift across separated communities. d’Huy and Berezkin (2017) similarly argue that widespread Pleiades myths share a common origin in the middle Palaeolithic, predating the divergence of major human populations. The present paper treats this evidence as documenting the convergence mechanism that DSSM predicts: independent populations, using the same perceptual systems to observe the same sky, produce structurally similar symbolic encodings not because they communicated but because the referent is shared.

5.2 Palaeolithic Cave Art Correlations
Sweatman and Coombs (2019) report a correlation between radiocarbon dates of well-dated animal paintings in European Palaeolithic caves and their ‘zodiacal dates’ — the date ranges at which those animals’ corresponding constellations would have corresponded to solsticial or equinoctial positions. They describe the probability of this correlation occurring by chance as extremely low. This statistical argument remains contested, and its specific quantitative claims are not reproduced here.
What is relevant here is the pattern, not the statistics. Sweatman and Coombs (2019) find that European Palaeolithic cave paintings — produced by communities with no documented contact with Anatolian Neolithic cultures, separated from Göbekli Tepe by thousands of years as well as geography — show an analogous relationship between depicted animal species and astronomical positions. This does not constitute proof of Sweatman’s specific interpretation of Pillar 43. It constitutes additional evidence for the broader behavioral pattern: Palaeolithic and Neolithic communities across a wide geographic range and across deep time appear to have systematically encoded astronomical observations in durable visual media, using locally specific animal vocabularies to represent sky positions. If this pattern holds, it is consistent with DSSM’s convergence prediction and renders the Göbekli Tepe evidence less anomalous, not more.
Rappenglück (2004) provides an earlier, independent line of this evidence: groups of painted dots in Palaeolithic caves including Lascaux, interpreted as representations of the Pleiades star cluster based on positional correspondence and comparison with documented astronomical imagery from other cultures. While Rappenglück’s specific positional correlations are not strong by modern astronomical standards, the recurring pattern of association between animal paintings and what appear to be stellar groupings across multiple independent cave contexts constitutes background evidence consistent with widespread astronomical encoding in pre-Neolithic material culture.
6. Limitations and Overclaim Boundaries
This paper’s argument is deliberately bounded. Several claims that might seem to follow from the argument above are explicitly not being made.
First, this paper does not claim that the specific animal-to-constellation mappings on Pillar 43 are confirmed. The argument that Nabta Playa establishes pre-state astronomical capacity does not validate any particular reading of specific carvings. Those readings depend on the morphological matching procedure that Sweatman employs, and that procedure retains the subjective vulnerabilities Notroff et al. identified. The present argument changes the cognitive plausibility context of those readings; it does not resolve the matching problem.
Second, this paper does not claim that Göbekli Tepe and Nabta Playa were in cultural contact or shared a common symbolic tradition. The argument depends on their independence, not their connection. Any evidence of contact would weaken the convergence argument by reducing the number of independent data points.
Third, the approximately 500-individual transmission fidelity threshold discussed in Section 4.1 is a theoretically derived estimate requiring empirical calibration, as already noted in that section. The paper’s argument rests on the weaker and more defensible claim that coordinated multi-community labor at both sites plausibly generated transmission fidelity pressure, not on a specific population figure.
Fourth, this paper does not claim to resolve the debate between Sweatman and his critics. It argues that one specific objection — the Stellarium circularity charge — is partially answered by the independent empirical record. Other objections remain active. The debate over Göbekli Tepe’s symbolism is not closed by this argument; the epistemic floor for Sweatman’s interpretation is raised.
Fifth, the alignment debates at Nabta Playa itself are not fully resolved. The specific stellar alignments proposed by Wendorf and Malville (1998) were challenged and partially corrected by Brophy and Rosen (2005), and Malville et al. (2007) responded while maintaining the core astronomically oriented interpretation. The solstice alignment of the stone circle’s window is the most secure element in the archaeological record; the specific stellar alignments of the megalithic lines remain contested at the level of individual stars and precise dates. This paper relies on the solstice alignment and the general pattern of deliberate astronomical encoding, not on any specific contested stellar identification.
7. Conclusion
This paper began with a methodological dispute about a piece of software and ends with a claim about the nature of evidence. The Stellarium circularity objection — that retrocomputing the sky imposes modern Greek constellation categories onto ancient minds — correctly identifies a genuine interpretive vulnerability in Sweatman’s matching procedure. But it targets the wrong level of the argument. What Stellarium reconstructs is not a cultural convention; it is a physical state of the universe at a specific date. That physical state was equally visible to the people who carved Pillar 43 and to anyone running the software today. The gap between ancient observation and modern computation is closed not by speculation but by gravitational mechanics.
Nabta Playa provides the empirical anchor. That nomadic pastoralists in the Eastern Sahara, operating without contact with Anatolian communities, independently built megalithic structures encoding summer solstice sunrise does not prove Sweatman’s specific readings of Pillar 43. It does something structurally prior: it demonstrates that the cognitive and technical capacity his argument requires was real and documented in the physical record, not inferred from the carvings he is trying to interpret. The capacity argument — which the circularity objection was partly doing the work of — cannot be sustained after Nabta Playa.
The DSSM framework explains why this was predictable. The night sky is not one possible externalization substrate among many equally weighted options. For communities whose survival depends on seasonal prediction, it is the highest-utility substrate available: universally accessible, requiring no material investment to sustain across generations, cognitively salient, and directly resolving the central coordination problem. Convergent astronomical encoding across independent communities is therefore a predicted outcome of Stage 3 symbolic saturation, not a coincidence requiring special explanation.
What this opens is a reframing of archaeoastronomy’s methodological position. If convergent astronomical encoding is a predicted Stage 3 output rather than a speculative reading of ambiguous marks, then the evidential bar for astronomical interpretations of Neolithic material culture is not ‘prove it was intentional’ but ‘show that it is inconsistent with the convergence prediction.’ That is a substantively different standard. Applying it to the full corpus of Neolithic symbolic material — not only at Göbekli Tepe and Nabta Playa but across the full Stage 3 comparative sample that DSSM generates, encompassing state-forming and non-state-forming societies from Mesopotamia to Mesoamerica to the Indus Valley, analyzed in Vondoom (in press) — is the research agenda this paper proposes.
SDG Alignment Statement
This paper contributes indirectly to SDG 4 (Quality Education) by developing an interdisciplinary methodological argument that bridges cognitive archaeology, archaeoastronomy, and symbolic systems theory, offering a replicable comparative framework for evaluating astronomical evidence at prehistoric sites. It engages with SDG 16 (Peace, Justice and Strong Institutions) by contributing to the foundational understanding of how pre-state communities developed shared symbolic systems — the cognitive and material preconditions of later institutional forms.
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