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Abstract
In 2019, a team led by Vasant Shinde (Deccan College, Pune) and David Reich (Harvard University) published the first successfully sequenced ancient genome from the Indus Valley Civilization (IVC). The individual — designated I6113, a woman approximately 35 years old, buried at the Rakhigarhi cemetery (Mound RGR-7, Haryana, India) around 2500 BCE — required 61 skeletal samples, years of extraction attempts, and over 100 sequencing runs before yielding viable ancient DNA (Shinde et al., 2019). The result, published in Cell, constitutes one of the most consequential ancient genomics findings of the twenty-first century. This paper presents a structured DSSM analysis of what the Rakhigarhi genome proves, what it rules out, and what it implies for understanding IVC as a network civilization rather than an isolated urban culture.
Three findings are analytically decisive. First, I6113's ancestry is best modeled as a mixture of ancient Iranian-related populations and Ancient Ancestral South Indians (AASI) — with the Iranian-related lineage diverging from Iranian plateau populations over 12,000 years ago, ruling out any large-scale westward migration into IVC (Shinde et al., 2019; Narasimhan et al., 2019). Second, I6113 carries zero steppe pastoralist ancestry and zero Anatolian farmer ancestry — establishing that the IVC was an indigenously developed civilization not constituted by external demographic replacement (Shinde et al., 2019; Reich, 2018). Third: eleven individuals at non-IVC sites in Turkmenistan (Gonur Depe) and Iran (Shahr-i-Sokhta) carry IVC-cline ancestry identical to I6113 — with three independent lines of evidence confirming outward movement from South Asia (Narasimhan et al., 2019). Under the Deep Symbolic Systems Model, these findings transform the interpretation of IVC from a bounded urban civilization into a Stage IV distributed symbolic system with a documented human diaspora operating across the Middle Asian Interaction Sphere (Possehl, 2007; Vondoom, 2026b). The paper further argues that the approximately 25% IVC-cline frequency at these sites constitutes a population signal — evidence of resident communities rather than transient traders — and that this distributed human carrier network is the mechanism through which IVC metrological standards were maintained across thousands of kilometers without detectable central enforcement, and through which the symbolic system survived the collapse of the civilization that created it.
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1. The Technical Achievement: Why This Genome Matters
Ancient DNA extraction from tropical and subtropical sites is among the most technically demanding tasks in modern genomics. DNA degrades rapidly in warm, humid environments — the conditions that characterize most of South Asia. Of the world's major ancient civilizations, the IVC presented the greatest genomic challenge precisely because its heartland spans a region where organic preservation is systematically poor (Reich, 2018; Green et al., 2010). Collagen preservation at the Rakhigarhi cemetery was so degraded that Accelerator Mass Spectrometry (AMS) radiocarbon dating proved impossible — multiple attempts on I6113 specifically returned carbon-to-nitrogen ratios outside the viable range (Shinde et al., 2019). This failure of direct dating is itself diagnostic of the preservation environment and makes the genomic extraction all the more remarkable.
The burial at Rakhigarhi was dated instead by archaeological context. The site contains evidence of human occupation only during the Harappan period, constrained by ceramic assemblages, settlement stratigraphy, and associated material culture (Shinde et al., 2019; Kenoyer, 1998; Possehl, 2002). The cemetery — Mound RGR-7, located approximately one kilometer from the main habitation area in accordance with standard Harappan burial practice — yielded sixty-one skeletons. Fifty-nine produced no viable genetic material. The sixtieth, I6113, was identified as a woman approximately thirty-five years of age, buried with ceramic vessels, agate and semi-precious stone beads, and bangles of copper, shell, and terracotta — the material signature of an affluent Harappan burial (Shinde et al., 2019; Kenoyer, 1998; Wright, 2010).
The extraction required over one hundred sequencing attempts and collaboration between laboratories in India (CCMB Hyderabad, Birbal Sahni Institute of Palaeosciences Lucknow), the United States (David Reich's laboratory at Harvard), and Korea, applying advanced techniques for separating genuine ancient DNA signal from modern contaminant noise — a pervasive problem in tropical samples (Dabney et al., 2013; Skoglund et al., 2014; Narasimhan et al., 2019). Authenticity filters included standard mapDamage analysis confirming characteristic cytosine-to-thymine substitution patterns at read termini (Briggs et al., 2007; Jónsson et al., 2013). The result was sequenced to sufficient genome-wide coverage for qpAdm and D-statistic analysis.
The technical difficulty is analytically relevant, not merely contextual. The rarity of the result — one viable genome from sixty-one samples, from the largest IVC site in India — means that every finding derived from I6113 carries substantial evidentiary weight. Its representativeness is supported by its close match to the eleven outlier individuals identified in the concurrent Science paper (Narasimhan et al., 2019) — a match across geographically dispersed sites that would be statistically implausible if I6113 were an outlier within the IVC itself.
2. What the Genome Says: The Two Ancestry Components
2.1 The Ancestral Profile of I6113
The genome of I6113 is best modeled as a mixture of two ancestral components, derived through qpAdm analysis using a reference panel of ancient populations from across Eurasia (Shinde et al., 2019; Haak et al., 2015; Lazaridis et al., 2016). The first and largest is ancestry related to ancient Iranians — specifically, a lineage connected to early Iranian farmers, herders, and hunter-gatherers before those populations diverged from each other. The second component is ancestry related to Ancient Ancestral South Indians (AASI) — a population group related to present-day Andamanese islanders and other South and Southeast Asian hunter-gatherer populations, representing the deep indigenous substrate of South Asian prehistory (Moorjani et al., 2013; Basu et al., 2016; Lazaridis et al., 2016).
Table 1 below presents the full genomic ancestry profile of I6113 with confidence assessments. This combination — substantial ancient Iranian-related ancestry plus significant AASI ancestry — is a profile that does not match any known western population, any steppe population, or any East Asian population. It is a distinctively South Asian genomic signature. Critically, as Reich stated at publication, ancestry like that in the IVC individuals is the primary ancestry source in modern South Asia today (Reich, quoted in EurekAlert, 2019; Narasimhan et al., 2019). The Rakhigarhi genome is not a genetic dead end. It is the ancestral profile from which the majority of contemporary South Asian genetic heritage descends.



Table 1. Genomic Ancestry Components of Individual I6113 (Rakhigarhi, c. 2500 BCE). Based on qpAdm modelling in Shinde et al. (2019) and Narasimhan et al. (2019). HG = hunter-gatherer; AASI = Ancient Ancestral South Indians.
	Ancestry Component
	Reference Population
	Approximate %
	Confidence

	Ancient Iranian-related
	Early Iranian farmers / herders / HGs (pre-split)
	~58% (qpAdm)
	High

	AASI
	Ancient Ancestral South Indians (Andamanese-related HG)
	~42% (qpAdm)
	High

	Steppe pastoralist
	Yamnaya / Bronze Age Steppe
	0%
	High

	Anatolian farmer
	Anatolian Neolithic Farmers
	0%
	High

	East Asian
	N/A
	0%
	High



2.2 The Iranian-Related Component: What It Is Not
The presence of ancient Iranian-related ancestry in I6113 requires careful interpretation, because it is frequently misread as evidence of westward migration into the IVC from Iran. The genomic data directly contradict this reading (Shinde et al., 2019; Narasimhan et al., 2019; Lazaridis et al., 2016). The Cell paper is explicit: the Iranian-related ancestry in the IVC derives from a lineage leading to early Iranian farmers, herders, and hunter-gatherers before their ancestors separated, contradicting the hypothesis that the shared ancestry between early Iranians and South Asians reflects a large-scale spread of western Iranian farmers east. Instead, sampled ancient genomes from the Iranian plateau and IVC descend from different groups of hunter-gatherers who began farming without being connected (Shinde et al., 2019).
The IVC and ancient Iranian populations share a common ancestor — but that divergence occurred more than 12,000 years ago, before either population had developed agriculture (Shinde et al., 2019; Haak et al., 2015). They are genomic cousins, not parent and child. No large-scale migration from Iran into the IVC is required or supported by the data. This finding has a significant implication for understanding IVC origins: the conventional model, in which farming spread into South Asia via westward migration from the Iranian plateau and the Fertile Crescent, is genomically falsified for the IVC. Farming in South Asia arose from local foragers rather than from large-scale migration from the west (Shinde et al., 2019; Fuller, 2006). The divergence timeline is presented in Table 2 (see Section 3.1).
2.3 The AASI Component and Deep South Asian Continuity
The AASI component in I6113 represents some of the deepest human ancestry in the world. Related populations are estimated to have diverged from other Out-of-Africa lineages over 40,000–60,000 years ago, consistent with an early dispersal into South and Southeast Asia (Basu et al., 2016; Moorjani et al., 2013; Reich, 2018). The persistence of this ancestry as a major component of the IVC genome confirms the deep continuity of South Asian populations and the absence of any massive demographic replacement from outside during the period leading up to and including the Mature Harappan phase. This is consistent with the archaeological evidence for gradual, in-situ development of IVC urban culture from earlier Chalcolithic traditions at sites including Mehrgarh and Nausharo (Jarrige, 1994; Kenoyer, 1998; Vondoom, 2026a).
3. What the Genome Rules Out: The Absent Ancestries
The absence of steppe pastoralist ancestry in I6113 is as analytically significant as what is present. Steppe ancestry — associated with the Yamnaya and related Bronze Age pastoral populations of the Pontic-Caspian steppe, and carrying the Y-chromosome haplogroup R1a1 — is completely absent from the Rakhigarhi genome (Shinde et al., 2019; Narasimhan et al., 2019; Anthony, 2007). This is the ancestry that is ubiquitous in modern North Indians, present in upper-caste South Asian populations at high frequencies, and associated in the archaeological and linguistic literature with the Indo-European language family and the Vedic tradition (Mallory, 1989; Anthony, 2007; Kristiansen et al., 2017).
Its absence from I6113 is not ambiguous. The IVC was at its height — its Mature Harappan phase — at the time of this woman's burial around 2500 BCE. The steppe migration into South Asia, which is genomically documented in later populations, took place after IVC decline — approximately 600 to 1,000 years after I6113's burial, as the urban phase collapsed and the demographic composition of the subcontinent reorganized (Narasimhan et al., 2019; Parpola, 2015; Witzel, 2000). The IVC did not receive steppe migrants. It was built, flourished, and declined before they arrived. This finding constitutes genomic falsification of any model that assigns the IVC's origin or distinctive features to steppe-derived populations.
Anatolian farmer ancestry is similarly absent. The population that carried farming from the Near East westward into Europe — and whose descendants are identifiable in the genomic record of Neolithic European cultures including the Vinča culture (Haak et al., 2015; Mathieson et al., 2015; Olalde et al., 2019) — left no detectable trace in I6113. This finding closes a specific question for the symbolic convergence argument: the Vinča culture, which displays remarkable formal parallels to IVC seal iconography (Vondoom, 2026c; Maran & Stockhammer, 2012), was genetically constituted by Anatolian-derived farmers. Whatever symbolic convergences exist between Vinča and IVC material culture cannot be attributed to population contact or shared genetic heritage. Under DSSM, they reflect independent cognitive solutions to shared symbolic stabilization pressures or transmission through intermediate populations without demographic replacement (Vondoom, 2026c).
3.1 Divergence Chronology
Table 2 summarizes the key genomic divergence events relevant to interpreting the IVC ancestry profile. Understanding the timing of these splits is essential for correctly reading the relationships between the populations involved.

Table 2. Genomic Divergence Timeline: Key Population Splits Relevant to IVC Ancestry. YBP = years before present. Sources: Shinde et al. (2019); Narasimhan et al. (2019); Haak et al. (2015); Olalde et al. (2019); Basu et al. (2016).
	Population Split
	Populations Involved
	Approx. Date (YBP)
	Source

	IVC / Iranian Plateau divergence
	Ancestral IVC vs. early Iranian farmers
	>12,000
	Shinde et al., 2019

	AASI / mainland South Asian
	Andamanese-related HG vs. IVC substrate
	>40,000
	Narasimhan et al., 2019

	Steppe (Yamnaya) arrival in S. Asia
	Steppe pastoralists → post-IVC populations
	~3,900–3,400
	Narasimhan et al., 2019

	Anatolian farmer expansion
	Anatolian Neolithic → European Neolithic (incl. Vinča)
	~8,000–6,000
	Haak et al., 2015; Olalde et al., 2019



4. The Eleven Outliers: Genomic Proof of Human Mobility
4.1 The Concurrent Science Paper
Published simultaneously with the Cell paper, Narasimhan et al. (2019) in Science reported genome-wide data from 523 ancient individuals across South and Central Asia — the largest such dataset assembled to that point. Within this dataset, eleven individuals emerged as genetic outliers: their ancestry profile did not match the local populations at the sites where they were buried. Instead, it matched I6113 (Narasimhan et al., 2019). These eleven individuals — designated the Indus Periphery Cline — were found at two sites in the geographic corridor that later became the central Silk Road (Possehl, 2007; Frankopan, 2015). Table 3 presents the outlier data with site-level context and material corroboration.

Table 3. IVC-Cline Outlier Individuals at Non-IVC Sites (Narasimhan et al., 2019). BMAC = Bactria–Margiana Archaeological Complex. Material corroboration cross-references independent archaeological findings from each site.
	Site
	Location
	Date (BCE)
	Outliers / Total
	Material Corroboration

	Gonur Depe
	Turkmenistan (BMAC)
	2300–1700
	3 / ~16
	Indus-type beads; carnelian; compartmented vessels

	Shahr-i-Sokhta
	Eastern Iran
	3300–2000
	8 / ~28
	3 of 8 with direct Baluchistan material affiliations

	Total
	South/Central Asia corridor
	—
	11 / ~44
	Three independent evidential lines (freq., material, AASI signature)



Gonur Depe, located in southern Turkmenistan, is one of the primary sites of the Bactria–Margiana Archaeological Complex (BMAC) — a Bronze Age complex with documented artifact connections to both the IVC and Mesopotamia (Sarianidi, 1994; Lamberg-Karlovsky, 2002; Frankfort, 1996). Three IVC-cline individuals were found here among approximately sixteen with good genomic coverage. Shahr-i-Sokhta, a major Bronze Age urban center in eastern Iran with documented trade connections across the region dated to approximately 3300–2000 BCE (Salvatori & Tosi, 2005), yielded eight IVC-cline individuals from approximately twenty-eight with good coverage.
4.2 Three Independent Lines of Evidence for Outward Movement
The direction of population movement — from South Asia outward, not inward — is established by three independent lines of evidence in Narasimhan et al. (2019), all converging on the same conclusion. The paper explicitly notes that convergence of independent evidence makes the directional inference robust.
First: statistical frequency. Of the 44 individuals with good-quality genomic data from Gonur Depe and Shahr-i-Sokhta combined, only 11 — approximately 25 percent — carry the IVC-cline ancestry profile (Narasimhan et al., 2019). The frequency distribution is consistent with an IVC-origin population present as a minority at Central Asian trade sites, not with a Central Asian population present as a minority at an IVC site. The direction of rarity is opposite to what a Central Asian origin model would predict.
Second: material culture corroboration. Of the three individuals at Shahr-i-Sokhta who have material culture linkages to Baluchistan in South Asia — objects affiliated with IVC craft traditions buried with them (Salvatori & Tosi, 2005; Lamberg-Karlovsky, 2002) — all three are IVC-cline outliers. The genetic outlier status and the material culture affiliation coincide in the same individuals. This is not a statistical artifact. These people were buried with South Asian objects because they came from South Asia.
Third: the AASI signature. Both I6113 and the IVC-cline outliers carry admixture from populations related to present-day South Asian tribal groups — a genomic component deeply related to Andamanese hunter-gatherers and absent in Copper Age Turkmenistan and Uzbekistan populations, and absent in the non-outlier individuals at Shahr-i-Sokhta (Narasimhan et al., 2019; Basu et al., 2016; Moorjani et al., 2013). This AASI component could only have entered the outliers' ancestry through South Asian contact. The modeling does not require reverse gene flow from Central Asia into South Asia to explain the data.
The conclusion is unambiguous. As Narasimhan stated, these individuals were possibly even first-generation migrants from South Asia (Narasimhan, quoted in Smithsonian Magazine, 2019). IVC people were living at BMAC sites by 2500 BCE. The trade network was not an exchange of objects between distant cultures. It was operated by people who relocated — carrying their ancestry, their craft knowledge, their burial practices, and their symbolic infrastructure with them (Vondoom, 2026b; Possehl, 2007).
5. DSSM Interpretation: People as Symbolic Infrastructure
Standard archaeological trade network analysis focuses on artifact distribution: where objects were found, what they were made of, and what their presence implies about contact between distant cultures (Frankopan, 2015; Lamberg-Karlovsky, 2002). The Rakhigarhi genomic evidence operates at a different level of proof. It establishes not that IVC objects reached Central Asian sites — that has been known from material culture analysis for decades (Possehl, 2002; Parpola, 1994) — but that IVC people were present at those sites. This distinction is analytically critical under DSSM.
The IVC's trade network functioned not because objects moved but because a shared symbolic infrastructure made exchange possible across linguistic, cultural, and geographic boundaries (Vondoom, 2026b; Kenoyer, 1998). That infrastructure — the standardized weight system with variance under one percent across thousands of kilometers; the seal corpus encoding merchant identity and institutional affiliation; the metrological conventions that made an IVC carnelian bead legible as a unit of value simultaneously in Ur, Gonur Depe, and Mohenjo-daro (Possehl, 2002; Wright, 2010; Kenoyer, 1998) — was not self-maintaining. It required people who had internalized it through years of repeated practice to carry it into new contexts, enforce its standards, and transmit it across generations.
Table 4 presents the IVC evidence mapped against the four DSSM stages, demonstrating how the genomic data corroborate and extend the archaeological evidence for each stage of symbolic development.






Table 4. DSSM Stage Classification of the IVC with Genomic Corroboration. Stage criteria from Vondoom (2025a). Archaeological evidence from Kenoyer (1998), Possehl (2002), Wright (2010), and Parpola (1994).
	DSSM Stage
	Criterion
	IVC Evidence
	Genomic Corroboration

	Stage I
	Embodied Symbolic Familiarity
	Shared ceramic typologies across 1.5 million km²; uniform terracotta figurines
	Common ancestry of IVC individuals across sites (Shinde et al., 2019)

	Stage II
	Ritualized Repetition
	Standardized burial orientation; consistent mortuary assemblages; fire altars at multiple sites (Kenoyer, 1998)
	Consistent genomic profiles suggest continuous endogamous community transmission

	Stage III
	Material Amplification & Externalization
	Seals with identical motifs (c. 2,600 published); standardized weights; script corpus >400 signs (Possehl, 2002; Parpola, 1994)
	Genomic continuity across urban centers confirms no replacement during Mature Harappan

	Stage IV
	Cognitive Offloading & Institutional Emergence
	IVC merchants at BMAC sites; metrological standards replicated 3,000 km from heartland; bead export workshops at Chanhu-daro (Wright, 2010)
	11 IVC-cline outliers at Gonur Depe and Shahr-i-Sokhta (Narasimhan et al., 2019)



The eleven individuals at Gonur Depe and Shahr-i-Sokhta are, under DSSM, the human face of that infrastructure. They are not adventurers or refugees. They are the distributed nodes of a Stage IV symbolic system — the people whose physical presence at network hubs maintained the error-correcting function that kept the system coherent across vast distances (Vondoom, 2026b). Their burial with South Asian material culture objects is not incidental. It is evidence that they maintained their symbolic identity — their institutional affiliation — even while living outside IVC territory. The objects are the material trace of the cognitive infrastructure they carried.
This pattern has precise historical analogues. The Sogdian merchant colonies of the historical Silk Road — documented from the third to eighth centuries CE (Frankopan, 2015; de la Vaissière, 2005) — operated identically: small communities of traders from a distant origin culture, living at network nodes, maintaining their own material practices and institutional affiliations while facilitating exchange between cultures they bridged. The genomic evidence from 2500 BCE reveals that this model of sustained mercantile diaspora was already operational two thousand years before the Sogdians, along the same geographic corridors.
5.1 Resident Agents, Not Passing Traders: What the 25% Frequency Proves
The genomic frequency data deserve closer analytical attention than they typically receive. Of the approximately 44 individuals with good-quality genomic data at Gonur Depe and Shahr-i-Sokhta combined, 11 — roughly 25 percent — carry the IVC-cline ancestry profile (Narasimhan et al., 2019). This figure is not merely a directional signal. It is a population signal. A frequency of one in four individuals at a foreign site carrying IVC ancestry is not consistent with occasional traders passing through. It is consistent with a resident community — a stable, multigenerational group large enough to maintain social cohesion, transmit practices within the group, and reproduce the symbolic system across generations without returning to the heartland.
The distinction between a transient trader and a resident agent is not merely descriptive. It is mechanistically decisive for understanding how IVC weight and seal standards could be enforced 3,000 kilometers from Mohenjo-daro. A passing trader carries goods and perhaps a reference weight set. A resident agent carries something more durable: embodied knowledge of the system — the intuitive recognition of a correctly weighted carnelian bead, the pattern-recognition that identifies a fraudulent seal impression, the social authority to reject a transaction that violates metrological norms. That knowledge is not transmitted through objects. It is transmitted through practice, observation, and apprenticeship — and it requires a community (Vondoom, 2025a; Lave & Wenger, 1991; Donald, 1991).
This is the operational logic of every sustained mercantile diaspora in recorded history. Assyrian merchant colonies at Kaneš (Kültepe) in Anatolia, documented in cuneiform tablets from approximately 1950–1750 BCE, maintained resident communities of Assyrian traders — the kārum — who lived at foreign trade nodes for years or decades, conducted business under Assyrian institutional law, and transmitted commercial knowledge to their children born abroad (Larsen, 1987; Veenhof, 1995). The Gujarati merchant communities of the western Indian Ocean — documented from the medieval period onward at ports from Hormuz to Mombasa — operated identically: resident, institutionally coherent, and capable of enforcing shared commercial norms without enforcement from home (Sheriff, 1987; Prange, 2011). In every documented case, the durability of the trade network was proportional to the depth of the resident community, not to the frequency of individual journeys. The IVC-cline individuals at Gonur Depe and Shahr-i-Sokhta fit this model precisely.
5.2 Intergenerational Transmission Away from Home: The Stage IV Threshold
The resident agent argument carries a further implication that is, for DSSM, its most significant theoretical claim. If IVC-ancestry individuals were living at BMAC sites as a multigenerational community — raising children there, transmitting commercial practices locally, maintaining institutional affiliation without physical connection to the IVC heartland — then the IVC symbolic system had crossed a specific and theoretically important threshold: it was capable of self-replication at remote nodes without institutional support from the center.
This is a strong Stage IV criterion. DSSM defines Stage IV as Cognitive Offloading and Institutional Emergence — the point at which symbolic systems become sufficiently externalized and distributed that they no longer require continuous reinforcement from their origin point (Vondoom, 2025a). Most ancient symbolic systems that appear to achieve Stage IV coherence do so through centralized enforcement: imperial bureaucracies, temple redistribution systems, administrative archives. The IVC is anomalous precisely because it achieved sub-1% weight variance across thousands of kilometers without any detectable central archive, without identified palace complexes, and without a deciphered administrative script (Kenoyer, 1998; Possehl, 2002; Wright, 2010).
The genomic data now provide the missing mechanism. The IVC did not maintain coherence through centralized enforcement. It maintained coherence through distributed human carriers — resident communities of IVC-ancestry individuals at network nodes, each carrying the full symbolic system in embodied form, each capable of transmitting it locally without reference to a central authority. This is precisely what the 25% frequency at Gonur Depe and Shahr-i-Sokhta implies: communities large enough to be self-sustaining, present at the nodes that mattered, before 2500 BCE. The genome does not merely confirm the trade network. It explains why the network worked — and, critically, why it survived the collapse of the civilization that created it (Vondoom, 2026b; Narasimhan et al., 2019).
A symbolic system that can self-replicate at remote nodes without central authority is a system that does not die when its center collapses. When the IVC urban phase ended — c. 1900 BCE — the routes that IVC agents had maintained did not disappear with the cities. The geographic logic persisted. The institutional memory, carried by dispersed populations and embedded in the material practices of successor cultures across the network, remained. This argument is developed fully in the companion paper on the deep origins of Eurasian trade infrastructure (Vondoom, 2026d). The present paper provides its genomic foundation.
5.3 The Vinča Implication: Genomic Separation Strengthens the DSSM Convergence Argument
The genomic findings from Rakhigarhi have a specific and underappreciated implication for the Vinča symbolic convergence argument documented in Vondoom (2026c). That paper establishes remarkable formal parallels between Vinča symbolic material (c. 5700–4500 BCE) and IVC seal iconography — rectangular seal forms, geometric primitives, cross-media redundancy, low-entropy symbol sequences — and frames these parallels as evidence either of convergent cognitive solutions to shared symbolic stabilization pressures, or of symbolic transmission through intermediate populations without demographic replacement (Vondoom, 2026c; Gimbutas, 1991; Maran & Stockhammer, 2012).
The Rakhigarhi genome closes the genetic transmission route entirely. Vinča culture was constituted by Anatolian-derived Neolithic farmers — a population with no detectable genetic overlap with I6113 or the IVC-cline (Haak et al., 2015; Mathieson et al., 2015; Olalde et al., 2019). There is no genetic pathway connecting Vinča to IVC. The two populations were on separate demographic trajectories from before the Vinča culture existed. Anatolian farmers carried their symbolic traditions westward into Europe; the ancestral IVC substrate was developing independently in South Asia.
This finding does not weaken the symbolic convergence argument. It strengthens it. If the populations were genetically separate, then the formal parallels between their symbolic systems cannot be explained by shared ancestry or direct population contact. They must reflect one of two things: independent cognitive convergence on similar solutions to the problem of portable symbolic encoding — the strongest possible confirmation of DSSM's claim that symbolic primitives are constrained by universal cognitive architecture (Vondoom, 2025a; Deacon, 1997; Donald, 1991) — or transmission of symbolic forms through the BMAC zone, where IVC individuals were physically present alongside populations that had received western symbolic influences through Anatolian corridors. The genomics eliminates the simplest explanation and leaves only the theoretically most interesting ones.





6. Confidence Assessment
Following DSSM methodological standards, all claims are assessed explicitly by confidence level. Table 5 presents the full confidence matrix for this paper's analytical claims.

Table 5. DSSM Confidence Assessment Matrix. Confidence levels: High = supported by multiple independent data sources; Medium = supported but requires interpretive inference; Low/Hypothesis = plausible but empirically unconfirmed.
	Confidence
	Claim
	Evidential Basis

	High
	I6113 is an authentic ancient genome from an IVC individual at Rakhigarhi, c. 2500 BCE
	Shinde et al. (2019); archaeological context confirmed by burial customs, pottery, and ornamental assemblage

	High
	IVC ancestry = ancient Iranian-related + AASI; zero steppe ancestry; zero Anatolian farmer ancestry
	Shinde et al. (2019); Narasimhan et al. (2019); qpAdm and qpGraph modelling

	High
	Iranian-related ancestry in IVC diverged from Iranian plateau lineages >12,000 YBP — shared ancestor, not migration
	Shinde et al. (2019); explicitly contradicts Anatolian spread hypothesis; Haak et al. (2015)

	High
	11 IVC-cline outliers at Gonur Depe and Shahr-i-Sokhta represent movement out of South Asia, not into it
	Three independent evidential lines in Narasimhan et al. (2019); material culture corroboration

	High
	IVC ancestry is the primary genetic source of modern South Asian ancestry
	Reich (2018); Narasimhan et al. (2019); Moorjani et al. (2013)

	High
	AASI component in IVC-cline outliers is absent in local Turkmenistani and Iranian populations
	Narasimhan et al. (2019); confirms South Asian origin of outliers

	Medium
	IVC-cline individuals at BMAC sites represent sustained mercantile diaspora, not one-off migration events
	25% outlier frequency; material affiliations; DSSM trade infrastructure analysis (Vondoom, 2026b)

	Medium
	Symbolic convergences between Vinča and IVC reflect independent cognitive solutions or BMAC-zone relay, not genetic transmission
	Vinča DNA = Anatolian-derived; zero genetic overlap with IVC; Vondoom (2026c); Haak et al. (2015)

	Low / Hypothesis
	BMAC zone functioned as simultaneous convergence point for western and eastern symbolic dispersal streams by 2500 BCE
	BMAC artifact assemblage; geographic position; requires further symbolic corpus analysis



7. SDG Alignment
SDG 4 (Quality Education): Accurate genomic history of South Asian civilization contributes to more complete and equitable global historical education. The incorporation of Rakhigarhi findings into Indian national school curricula represents a model for evidence-based historical revision, directly supporting Target 4.7 (education for sustainable development and global citizenship).
SDG 10 (Reduced Inequalities): Establishing the IVC as an indigenously developed civilization of the first order — not a derivative of external migrations — addresses systematic underrepresentation of South Asian civilizational origins in global historical narratives. The finding that modern South Asians are primarily descended from IVC ancestry challenges narratives that have historically ranked civilizations by external origin (Narasimhan et al., 2019; Reich, 2018).
SDG 16 (Peace, Justice and Strong Institutions): The genomic finding that the IVC was not constituted by steppe migration directly challenges politically motivated historical narratives that have been used to justify caste hierarchy and ethnic nationalism in South Asia. Accurate evidence is a foundation of institutional justice, consistent with Target 16.10 (ensuring public access to information).
SDG 17 (Partnerships for the Goals): The Rakhigarhi findings required international collaboration across India, the United States, and Korea. The research agenda they generate — further ancient DNA extraction from IVC sites — requires continued international scientific partnership, directly embodying Target 17.6 (enhanced international cooperation on science, technology, and innovation).
8. Conclusion
The woman buried at Rakhigarhi around 2500 BCE did not know she would wait four thousand five hundred years to be heard. The sixty-one attempts required to find her voice, the hundred sequencing runs required to read it, and the international collaboration required to interpret it are proportionate to what she had to say (Shinde et al., 2019; Narasimhan et al., 2019).
She was not a migrant from Iran or the steppe. She was from here — descended from populations that had occupied South Asia for tens of thousands of years, who developed agriculture independently, who built one of the world's first large-scale urban civilizations without external demographic replacement, and whose genetic heritage is the primary source of modern South Asian ancestry today (Shinde et al., 2019; Reich, 2018; Moorjani et al., 2013). The steppe migrants who brought Indo-European languages and the Vedic tradition arrived later — after her civilization had already risen and declined (Narasimhan et al., 2019; Parpola, 2015; Anthony, 2007).
She tells us what the IVC was not. Her genetic cousins at Gonur Depe and Shahr-i-Sokhta tell us what it was. It was a network civilization — a Stage IV symbolic system that maintained coherence across vast territories through distributed symbolic infrastructure, and that placed its own people at the nodes of that network (Vondoom, 2026b; Possehl, 2007). Those people carried IVC ancestry, IVC material culture, and IVC institutional knowledge to the geographic heart of what would become, fifteen hundred years later, the Silk Road.
The Silk Road did not create Eurasian long-distance trade. It formalized what was already there. The genome of I6113, combined with the eleven individuals who share her ancestry profile at Gonur Depe and Shahr-i-Sokhta, constitutes the genomic proof that it was already there — operated by people, not just by objects, by 2500 BCE (Narasimhan et al., 2019; Frankopan, 2015; Possehl, 2007).
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