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A B S T R A C T    

Mohenjo-Daro, a UNESCO World Heritage city on 

the Indus plain, remains the most complete window into 

South Asia’s earliest urban experiment (ca. 2600–1900 

BCE). Recent syntheses of excavation archives, renewed 

field sampling of architecture and drains, and laboratory 

analyses—from ceramic petrography and micro-remains to 

residue and isotopic studies—are reshaping core 

narratives. The city’s gridded plan and standardized fired-

brick modules co-occur with sophisticated storm- and 

wastewater control, indicating municipal-level maintenance 

rather than ad-hoc solutions. Craft production was 

embedded in household clusters but linked through citywide 

exchange, as shown by bead workshop by-products, shell-

working detritus, standardized weights, and seal use. 

Bioarchaeological signals suggest mixed subsistence 

(wheat–barley with millets and pulses), broad trade 

networks (lithics, marine shell), and adaptive strategies to 

hydro-geomorphic variability of the Indus. Script-bearing 

seals and sealings point to administrative recording without 

monumental palaces or royal tombs, challenging top-down 

state models. This article synthesizes archaeological, 
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environmental, and materials-science evidence to present a 

holistic account of Mohenjo-Daro’s urban metabolism, 

governance, and decline, highlighting research gaps and 

proposing testable hypotheses for future work. 

 

INTRODUCTION 

Mohenjo-Daro (“Mound of the Dead”) is among the best-preserved Bronze Age cities 

anywhere. Its rectilinear street grid, standardized brick ratios (notably 1:2:4), and extensive 

sanitation infrastructure—latrines, soak-pits, covered drains—signal a commitment to urban 

hygiene, risk mitigation, and collective maintenance. Architectural sectors conventionally 

labeled “citadel” and “lower city” exhibit public works (granaries, bathing platforms, wells) 

integrated with dense domestic blocks. Thousands of wells and a cascading system of street-

side drains reflect engineering knowledge responsive to monsoonal pulses and overbank 

flooding on an aggrading river plain. 

Material culture from Mohenjo-Daro spans plain and painted ceramics, faience and steatite 

bead industries, copper-bronze tools, stone weights standardized on binary/decimal series, and 

square stamp seals bearing the undeciphered Indus script alongside animal motifs (unicorn, 

humped bull). The assemblage implies craft specialization without extreme wealth 

concentration. Sealings and weight systems likely enabled property marking, audit, and 

exchange across neighborhoods and distant nodes that shared Indus “urban vocabulary” 

(Harappa, Dholavira, Ganweriwala, Rakhigarhi). 

Environmental and chronological work—geomorphology, OSL and radiocarbon dating, and 

regional paleoclimate proxies—situates Mohenjo-Daro within a dynamic fluvial system. 

Rather than a sudden “collapse,” the archaeological record is consistent with a long arc of urban 

contraction, shifting channels, and reorganization of population and exchange. High-resolution 

sampling of floors, hearths, and jar interiors, combined with strontium and carbon isotopes, 

now illuminates mobility, diet, and provisioning at household scales. Taken together, these 

strands move debate beyond the search for kings and empires to a finer-grained picture of civic 

cooperation, technical skill, and environmental adaptation. 

Urban Morphology and Water Management 

Mohenjo-Daro’s city planning demonstrates a striking degree of urban rationality. The 

settlement followed a grid-like pattern with street hierarchies, in which main avenues 

intersected at right angles with smaller by-lanes, ensuring accessibility and spatial order. 

Buildings were constructed with modular baked bricks adhering to standardized ratios 

(1:2:4), an architectural discipline that facilitated both stability and uniformity across the 

cityscape. 

A hallmark of Mohenjo-Daro was its sophisticated sanitation infrastructure. Covered brick-

lined drains ran parallel to streets, linking to individual household latrines and bathing areas. 

Soak-pits and inspection holes were integrated into the drainage system, providing both waste 

management and routine maintenance access. This reveals not only engineering acumen but 

also a civic sense of collective health and cleanliness. 

Environmental factors played a central role in shaping water management. The city’s location 

on the Indus floodplain necessitated risk mitigation strategies against monsoonal rains and 

seasonal flooding. Archaeological evidence shows periodic repair cycles and sediment 

removal in drains and water channels, highlighting proactive responses to environmental stress. 
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These practices underline that Mohenjo-Daro’s urban success was tied to long-term 

sustainability planning, in which civic cooperation was as critical as technical design. 

Household Economy and Craft Networks 

Excavations at Mohenjo-Daro reveal that craft production was embedded in domestic 

contexts, rather than confined to isolated workshops. Archaeological strata within residential 

blocks frequently yield craft debris: tiny carnelian drill fragments from bead-making, sawn 

marine shells, and slag or droplets from copper-working. These spatial clusters suggest that 

many households combined subsistence with specialized craft activity, while still participating 

in broader networks of exchange. 

The discovery of standardized weights and measures, calibrated in binary and decimal 

increments, indicates a robust system of regulation that transcended local neighborhoods. 

These weights appear across Mohenjo-Daro and other Indus sites, supporting the view of a 

shared economic framework that facilitated inter-site trade and exchange of goods such as 

beads, textiles, metals, and grains. Seals with script symbols may have functioned as identifiers 

for merchants or households, linking localized craft production to distant markets. 

Recent advances in pottery petrography and geochemical sourcing offer fresh insights into 

provisioning and mobility. Microscopic analysis of ceramic thin sections and chemical 

signatures of clay sources demonstrate that while most pottery was made locally, some vessels 

or raw materials were imported from peripheral regions. This indicates both regional mobility 

of artisans and resource-sharing across settlements, reinforcing the interconnected nature of 

Indus urbanism. 

Taken together, the evidence shows that Mohenjo-Daro’s household economy was not isolated 

but part of a decentralized yet highly integrated craft network, balancing local production 

with long-distance exchange. 

Scripts, Seals, and Administrative Technologies 

One of the most distinctive features of the Indus Valley Civilization at Mohenjo-Daro is the 

abundance of square steatite seals, many inscribed with short sequences of the still-

undeciphered Indus script. The iconography of these seals, dominated by motifs such as the 

“unicorn,” humped bull, elephant, and rhinoceros, reflects a visual language that carried 

symbolic, religious, or economic significance. These seals were not merely decorative but 

served functional roles, as evidenced by impressions on perishable materials such as clay 

sealings used to secure goods in storage jars, bundles, and even doorways. 

Unlike Mesopotamia or Egypt, Mohenjo-Daro lacks evidence of monumental palaces or royal 

archives. This absence suggests that administrative practices were decentralized, operating 

through neighborhood or household-level accountability rather than centralized royal authority. 

Seals may have been personal or group identifiers, functioning as signatures for merchants, 

craft specialists, or lineage groups. Their distribution across domestic blocks highlights a civic 

model of organization where record-keeping was embedded in everyday transactions. 

The widespread use of standardized weights and numerical sequences further underlines the 

civilization’s commitment to quantification and regulation. These practices likely facilitated 

taxation-like contributions, rationing systems, or equivalence in exchange. By enforcing 

uniformity across settlements, they ensured trust and predictability in trade, enabling goods—
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whether carnelian beads, cotton textiles, or agricultural surpluses—to circulate efficiently 

within and beyond Mohenjo-Daro. 

Collectively, seals and measures represent an administrative technology without kingship, 

showcasing a unique mode of urban governance where accountability was achieved through 

shared standards and communal regulation, rather than coercive state apparatus. 

Bioarchaeology, Diet, and Health 

Archaeobotanical and faunal evidence from Mohenjo-Daro reveals a multi-crop subsistence 

economy that combined staple cereals such as wheat and barley with supplementary crops 

like millets, lentils, and pulses. This agricultural base was complemented by animal 

husbandry, including cattle, water buffalo, sheep, and goats, which provided milk, meat, 

traction, and hides. Excavated fish bones and net weights further demonstrate the exploitation 

of riverine resources, making fish an important dietary supplement in this floodplain 

environment. 

Recent laboratory advances have refined this picture. Micro-remains such as phytoliths, starch 

grains, and charred seeds provide direct evidence of food processing, while lipid residues 

extracted from ceramic vessels point to the cooking of mixed plant-animal stews and the use 

of dairy fats. Stable isotope analysis (carbon, nitrogen, and strontium) from human and faunal 

remains has opened new windows into provisioning strategies, mobility patterns, and the 

degree of local versus regional dietary diversity. These findings indicate that some individuals 

consumed foods sourced beyond the immediate Indus floodplain, reflecting long-distance trade 

and movement. 

The study of human skeletal remains, though limited due to preservation challenges, offers 

valuable insight into health and resilience. Skeletal markers show signs of workload stress, 

such as joint degeneration and repetitive strain, consistent with intensive labor in farming, craft 

production, and transport. Evidence of infectious diseases, dental caries, and nutritional 

stress has also been identified, reflecting both the opportunities and challenges of dense urban 

living. Yet the overall resilience of Mohenjo-Daro’s population is demonstrated by their ability 

to sustain large-scale urban life for centuries, despite environmental fluctuations and health 

pressures. 

Taken together, bioarchaeological data suggest a society that balanced agricultural 

intensification, diversified diets, and adaptive mobility, while facing the physiological costs 

of urban density and labor specialization. 

Environment, Chronology, and Urban Trajectories 

The environmental setting of Mohenjo-Daro played a decisive role in shaping its urban form 

and long-term sustainability. Situated on the Indus floodplain, the settlement was vulnerable to 

river dynamics, including channel migration, flooding, and siltation. Archaeological and 

geoarchaeological studies indicate that inhabitants engaged in settlement elevation strategies, 

such as raising occupation mounds through successive building layers and reinforcing flood-

prone areas with brick platforms. Groundwater management was equally crucial; the city’s 

hundreds of wells provided secure water supplies, but over-extraction and waterlogging may 

have contributed to infrastructural stress. 

Chronological reconstruction has benefited from advances in scientific dating methods. 

Optically Stimulated Luminescence (OSL) and radiocarbon dating of associated materials 
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have refined the occupation sequence, situating Mohenjo-Daro firmly within the Mature 

Harappan phase (ca. 2600–1900 BCE). Complementary evidence from ceramic seriation—

tracking stylistic and technological changes across building phases—provides additional 

resolution, enabling scholars to distinguish early construction episodes from later urban 

contractions. 

These chronological anchors have informed models of urban transformation. Rather than a 

sudden collapse, the archaeological record suggests a gradual process of contraction and 

dispersal. Shifts in river channels likely reduced agricultural productivity, while changing 

trade routes eroded the city’s economic centrality. By the late second millennium BCE, 

population centers appear to have fragmented into smaller rural settlements, yet the legacy of 

Mohenjo-Daro endured in material traditions such as brick standards, craft practices, and 

elements of civic planning visible in later South Asian cultural horizons. 

In sum, Mohenjo-Daro’s trajectory reflects the interplay of environmental stress, adaptive 

resilience, and long-term reorganization. Its decline was not a story of sudden disappearance 

but of transformation, leaving behind enduring influences that continued to shape regional 

societies. 

 

Summary 

Mohenjo-Daro’s archaeological signature demonstrates an urban culture organized around 

civic infrastructure, modular building, and standardized recording tools rather than dynastic 

spectacle. Neighborhood craft clusters fed into wider exchange circuits, with seals and weights 

mediating flows of goods and information. Environmental variability shaped the city’s 

engineering and, over centuries, contributed to reorganization rather than dramatic collapse. 

Integrating materials science, bioarchaeology, and fluvial geomorphology produces a coherent 

picture of collective governance and technical pragmatism—an urbanism that was sustainable 

for many generations. The next frontier involves micro-context sampling across well-stratified 
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locales, open data from legacy excavations, and cross-lab protocols for isotopes, residues, and 

dating to refine Mohenjo-Daro’s internal chronology and its links across the Indus world. 
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