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ABSTRACT

Deltas around the world are sinking and the Indus Delta in Pakistan is no exception.
Situated at the dynamic interface between the sediment-bearing Indus River and the
erosive forces of the Arabian Sea, the Indus Delta has long been shaped by the
continuous interplay of fluvial and marine processes. For thousands of years, human and
other-than-human lives have been intimately attuned to the temporal rhythms and flows
of this deltaic environment. However, over the past century, large-scale riverine
infrastructure, such as upstream dams, barrages, and irrigation canals, has significantly
altered the river’s behavior. These interventions have disrupted the river’s velocity and
sediment transport capacity, leading to a decline in soil accretion that once sustained the
formation of deltaic lands. In the absence of sustained freshwater and sediment flows,
marine processes have gained dominance. Saltwater intrusion, tidal encroachment, and
coastal erosion have steadily transformed the fertile Indus Delta into a shrinking marine

delta, transforming the everyday lives, practices, and relationships of the delta’s human



and nonhuman communities. This dissertation takes a multidisciplinary and deep-time
approach to examine these shifting more-than-human ontologies of the Indus Delta,
moving beyond anthropocentric narratives to engage with the longue durée of riverine
and deltaic processes. Through historical analysis, ethnographic fieldwork, and ecological
observation, the research juxtaposes pre-infrastructure hydrological flows with the altered
conditions produced by modern river management. In so doing, it reveals how
infrastructures not only disrupt sediment dynamics and hydrology but also reshape the
social and ecological fabric of the delta. By foregrounding multispecies relations and
entangled temporalities, the dissertation argues for a more-than-human understanding of
deltaic life. It emphasizes the need to reimagine governance frameworks that recognize
the agency of rivers, sediments, fish, and mangroves, entities that have long co-
constituted the delta alongside human communities. Ultimately, this research contributes
to critical scholarship on environmental change, political ecology, and multispecies

ethnography in riverine landscapes undergoing profound transformation.

Key words: Indus River and the Delta, ontology of water governance, South Asia, new
materialism and geological anthropology, multispecies ethnography, and ontological

anthropology
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CHAPTER 1

Introduction

Introduction

The sinking of deltas worldwide is a well-documented phenomenon, and the
Indus Delta in Pakistan is no exception (Syvitski et al. 2009). I had been reading about
the degradation of the Indus Delta in Pakistani newspapers for a long time. However, in
January 2010, when the people of Sindh observed “Sindhu Day” to mourn the altered
flow of the Indus River and the drying of the downstream Indus, | became more aware of
the situation. Participating in rallies, protests, and prayers, | listened to political and
nationalist leaders, environmental NGOs, civil society members, and local fishers
articulate their concerns. | witnessed people praying to Saint Khizer to restore the Indus
River’s flow while simultaneously lamenting the extensive riverine infrastructure
upstream, which has obstructed water flow. This obstruction hinders the creation of
agricultural lands, turning them arid; deprives downstream areas of essential water
supply; and has particularly severe consequences for the delta, starving it of sediments.
Nearly a decade later, during my preliminary research in the Indus Delta in 2019, |
encountered a former fisherman who had been compelled to abandon his livelihood. Now
selling miscellaneous items from a dilapidated wooden cabin on the riverbank, he
emerged, took a handful of sand, and remarked, “Can you see the silt? No, it is all dry

and sand... how would we cultivate in the sand? How would fish move in the sand?” His



words described the loss of mineral-rich sediments where they once had been cultivating
famous red rice, vegetables, and fruits. And now the salty sand from the sea has
overtaken the land. He also poignantly reflected on the ecological crisis in the delta,
particularly its impact on the Indus Shad (Tenualosa ilisha, locally known as Pallo).
Local people believe Pallo fish, which migrate from the sea, become Pallo only when
they drink the sweet river water and eat its sediments. The Pallo has immense economic,
cultural, and religious significance for the people of Sindh, especially fishing
communities (Albinia 2008).

During my preliminary research, | also learned that the Indus Delta is home to a
unique camel species adapted to its aquatic environment, commonly called the
“swimming camels” of the delta. Traditionally herded by the Jat community, especially
the Fakerani clan of Jats, renowned camel herders of South Asia, these camels thrive in
the deep mangrove forests (Westphal & Westphal 1964). However, with the degradation
of the delta and loss of mangrove forests, the Jats and their camels have been forced to
eschew their lifeways, reshaping their lives and interspecies relationships.

Subsequent readings in fluvial geomorphology, which examine the hydrodynamic
forces shaping rivers and deltas (Davidson-Arnott, 2010), provided deeper insight into
the concerns of the delta’s fisherfolk. Deltas are formed through sediment deposition, a
process integral to their maintenance and sustainability. Scholars in physical geography
and coastal geomorphology emphasize that sediment supply is “critical in terms of
creating and maintaining delta structures” (Edmonds et al., 2011, cited in Passalacqua et
al., 2013, p. 1838; Zoccarato et al., 2018; Ritchie et al., 2018). Marine processes such as

tides, waves, and typhoons further reshape and redistribute sediments, forming estuaries,



lagoons, and creeks (Davidson-Arnott, 2010; Wright, 1985; Anthony, 2015; Nicholls et
al., 2020). The absence of sediment flow due to upstream water diversions disrupts these
natural processes, exacerbating the delta’s ecological decline and threatening and
transforming its inhabitants' livelihoods and relations.

Understanding deltaic environments requires examining the dynamic processes of
soil accretion and erosion, which fundamentally shape these landscapes. Rivers deposit
sediments at their mouths, gradually building land, while tidal forces, wave energy, and
sea-level fluctuations contribute to erosion. Equally important is analyzing how local
communities perceive and respond to these environmental transformations. How do
fishers experience the shifting landscapes of their deltaic homes? How have these
changes influenced their relationships with land, water, and other-than-human beings
such as fish and mangroves? Additionally, the role of state and non-state governance in
managing deltaic change demands critical attention. What policies and interventions are
in place to address environmental degradation, and how do they affect the livelihoods and
relations of those dependent on these fragile ecosystems? Investigating these questions
provides a nuanced understanding of the interplay between natural processes, human
interventions, and governance structures in shaping the future of deltaic regions.

To examine the impact of infrastructure on the Indus River’s flow toward the delta
and its consequences for both human and other-than-human beings, | broadly ask: How
do changing dynamics of soil accretion and erosion shape the physicality of the delta,
and how has this transformation, in turn, influenced human and other-than-human
relations in the Indus Delta of Pakistan? Specifically, my research addresses three key

questions:



1. How does the modified upstream river flow influence soil accretion and erosion in
the delta, and what are the implications for humans and other-than-human beings?

2. How do local fisherfolk and governance officials perceive and interpret changes
in the physicality of the delta and the shifting dynamics of other-than-human
species?

3. How do these deltaic transformations align with or challenge the practices of
fisherfolk and governance officials, and how do they, in turn, reshape their
interactions with the delta and its nonhuman inhabitants?

| review the literature on river and delta studies in the following section, highlighting

key scholarly contributions. While my research builds upon existing work in this field, it
offers a distinct perspective that deepens and expands current understandings of river and

delta dynamics.

Flows and Transformations: The Indus River and Delta

The Indus River emerges from Mount Kailas in the Himalayas and is 3000km
long before discharging into the Arabian Sea. This long system emerged due to the
collision between the Indian and Eurasian Plates around 45 million years ago (Clift
2001). The Indus River takes on its mighty nature, especially in Sindh, as it receives the
waters from the Kabul River at Attock. At Mithankot, it receives the water and sediments
of five other rivers. Historically, the Indus River has tended to shift towards the west
(Pathiwala 1945), and according to Holmes (1964), the last significant change in the
river's course occurred around 1758-1759, when the river adopted its current course to
the west of Hyderabad, shifting away from Nassarpur. The lower Sindh is an alluvial

plain surrounded by mountains in the west, the Thar Desert in the east, and the Piedmont



alluvial plain at the foot (Holmes 1964). The climate of the region is semi-arid, with
significant variations in precipitation. Mean annual rainfall is low — around 50 to 100
millimeters; however, it can increase significantly during the southwest monsoon (July-
September) (Inam et al. 2007).

The Indus Delta is one of the most dynamic deltas in the world due to its location
in the active tectonic belt, causing earthquakes and inundation from tsunamis, the impact
of monsoon-driven rains and floods, and cyclone-induced storm surges (Syvitski et al.
2013). The delta was created from the Indus River flows during the Holocene period. The
Indus River has one of the highest sediment erosion and transport capacities, mainly due
to monsoon-driven floods that transport the sediment to the river’s mouth, forming the
deltaic lands. In its pristine condition, the river is said to transport more than 1000 metric
tons of sediments per year (Mt/y), depositing between 300-600 Mt/y into the delta
(Holmes 1964). This immense amount of sediment has created deltaic lands of almost
17,000 square kilometers with fertile agricultural lands, lagoons, dense mangrove forests,
estuaries, and wetlands, each hosting diverse biodiversity (Inam et al. 2007). The delta
was designated a Ramsar Wetland of International Importance in 2002 (WWF 2019).

The dynamic delta can be accentuated by the fact that its river mouths have
continuously changed in the past. According to geological literature on the delta, it had 12
river mouths in 1800, 16 in 1804, and 17 in 1883, which were again reduced to 14 in
1897 (Syvitski et al. 2013). All these transformations were the “natural” result of Indus
River flows and their changing course, abandoning some channels and forming new

channels.



Today, there is only one major river mouth in the delta. This is due to centuries of
riverine infrastructure upstream. The construction of artificial levees on the Indus started
during the British colonial period in 1869. By the time the massive Sukkur Barrage! was
completed in 1932, the canal system had already extended 1500 km (Asianic Agro-Dev
2000). Today, this extensive system consists of “three mega storage reservoirs, 19
barrages, and 43 major canals with a total conveyance length of 57,000 km. There are
89,000 watercourses with a running length of more than 1.65 million km” (Inam et al.
2007, 339). More dams and barrages are under construction. For example, in 2024, the
federal government announced the construction of six more canals on the Indus River
under the Green Pakistan Initiative.

This interconnected network of infrastructures has substantially reduced the
river's flow. While the effects are evident throughout the river basin, the delta has
experienced the most profound impact, with the annual water flow into the delta reduced
from more than 100 million acres per foot (MAF) to only 0.5 to 1 MAF today. This
reduces the capacity of the river to transport sediments from more than 250 Mt/y to only
13-15 Mtly, resulting in a loss of more than 25% of deltaic landforms due to erosion
(Syvitski et al. 2013). The impacts of these profound transformations on the lives of and
relations between humans and other-than-human beings are explored in Chapters 3 and 4.
Below, I highlight the scholarly works on river and delta studies and my unique

contributions to delta studies.

1 an artificial barrier across a river or estuary to prevent flooding, aid irrigation or
navigation, or to generate electricity (google dictionary).
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River and Delta Studies

Two frameworks have dominated river and delta studies. The first is water-centric
or hydrosocial (Wittfogel 1957; Raffles 2002; Baviskar 2013; Wagner et al. 2018;
Swyngedouw 2009; Linton 2010:Krause and Strang 2016; Barnes and Alatout 2012;
Hastrup and Hastrup 2016) that explores societies’ fluid relationship with the rivers and
deltas to develop “less terrestrocentric approaches” (Bear and Bull 2011, 2261) to river
and water studies, and have urged to established a distinct field of the “anthropology of
water” to examine water’s materiality, ontology, and political economy (Ballestero
2019). The second approach focuses on the “social life of sediments” (Parrinello and
Kondolf 2021), arguing that biotic and abiotic elements such as sediments are crucial in
forming riverine and social systems (De Micheaux et al. 2018), examining how human
interventions have disrupted sediment flows?2.

The delta studies or amphibious anthropology that considers the social and
cultural dynamics shaped by deltaic environments—spaces that fluctuate between land
and water, often subject to periods of excess water and scarcity (Krause 2017, 401) has
been influenced by the above works. Amphibious anthropology focuses on “life in the
river deltas” (Krause 2017; Krause and Harris 2021) with three primary analytical
frameworks: (1) hydrosociality, which integrates social life with water flows; (2)
volatility, which accounts for uncertain and radical transformations, and (3) multi-scalar
rhythms, which highlight the layered spatial and temporal patterns shaping deltaic

experiences (Krause and Harris 2021, 5; Krause 2017).

2 Please see the reference in the special issue of Parrinello and Kondolf 2021).

7



South Asian scholars have explored the dynamic nature of deltas, emphasizing the
cyclical submersion and re-emergence of land due to tidal movements and how humans
inhabit these hybrid spaces (Samanta and Lahiri-Dutt 2013). Debjani Bhattacharya
(2018) explores how hybrid spaces troubled the colonial administration’s “property-
thinking,” which tried to categorize the land separate from the water in the Bengal Delta
(see also da Cunha 2019). Rohan D’Souza (2002) examines how colonial flood
protection infrastructures in the Orissa Delta were political in nature and made the delta
more vulnerable to flooding (D’Souza 2002), and Camila Dewan (2021) explores how
development practitioners have misinterpreted deltaic ecologies in Bengal (Dewan 2021).
For Iftikhar Igbal (2010), colonial and postcolonial policies have reshaped the social and
economic structures of the Bengal Delta. (Igbal 2010). Beyond South Asia, scholarly
works have explored deltaic transformations and their impact on Indigenous communities
in Colorado Delta (Muehlmann 2013); economic transformations in Vietnam’s deltaic
regions (Biggs 2010); economic, identity, and hydrological relations in Canada’s
Mackenzie Delta (Krause 2021); the effects of urbanization on Turkish delta (Scaramelli
2019). Morita and Jensen (2017), on the other hand, identify “two delta ontologies™ in the
Thailand Delta. The first is “aquatic,” a nonwestern deltaic ontology that conceptualizes
the delta as the intertwinement of land and water. The other Western ontology is
“terrestrial,” which operates by separating land and water (Morita and Jensen 2017). My
research also builds on these works; however, it offers a significantly distinct perspective
on the delta studies in many ways.

First, in my research, | focus on “life of the delta” rather than only examining "life

in the delta" (Krause 2017, my italics), moving beyond a human-centered perspective.



Rather than treating the delta's hybrid environment and dynamism as static or given, |
foreground the ever-changing nature of the delta, positioning it as an active and
generative force at the center of my dissertation. By doing so, | seek to illuminate the
intricate geological processes, forces, and intensities that shape and sustain its dynamism
over time. The geological processes and forces do not merely act upon the delta. They
constitute its very being, shaping its material formations and influencing the lives and
relations of both human and other-than-human beings.

In doing so, and secondly, I do not take for granted the definition of a delta
merely as a place where a river deposits sediments—an assumption commonly observed
in river and delta studies (Richardson 2021). Rather, I foreground the flows, processes,
and forces that make the delta. I aim to demonstrate how the delta is not a passive
backdrop for human activity but an ever-transforming entity that emerges through its
entanglements with hydrological, geological, and atmospheric forces. In doing so, my
research challenges static conceptions of place and rethinks the delta as an ongoing
process of becoming.

Third, scholarly discussions on the hybridity of the delta have predominantly
emphasized the role of tides, how high tides submerge the land in water, and how
receding tides allow land to reemerge. While tides undeniably play a crucial role in
shaping the delta, they represent only one among many forces responsible for its dynamic
hybridity. My research shifts this dominant focus by foregrounding the role of riverine
flows in generating and sustaining the delta’s hybridity. I explore how the river, through
its erosional and depositional processes, continuously transforms the deltaic landscape by

carrying sediments from upstream and depositing them at its mouth to form new lands.



Additionally, shifting river courses further contribute to the delta’s ever-changing
topography, demonstrating that its hybridity is not solely a product of tidal movements
but is also deeply entangled with fluvial geomorphological processes.

In so doing, and fourthly, by focusing on the riverine flows, | eschew land
(sediments) and water divide by describing the intertwinement of sediments and water in
the river flows or, as local people say, the rivers carry the lands with them. To develop
this argument, | engage with various fluvial and geomorphological factors that shape the
delta, including river velocity, gravitational forces, precipitation, and other climatic
elements. These forces interact with each other in complex ways, driving the formation,
erosion, and reconfiguration of deltaic lands. By centering riverine flows in the study of
deltaic hybridity, my research broadens existing understandings of the delta, positioning
it as a fluid and dynamic entity shaped by multiple, interwoven processes rather than by
tidal action alone.

Fifth, the dynamism of the delta goes beyond water and sediments to other
geological forces, such as earthquakes, especially for the deltas, which lie at the
intersection of tectonic fault lines. The Indus Delta, positioned at the convergence of the
Eurasian and Indian tectonic plates, is highly susceptible to seismic activity, with
earthquakes reaching magnitudes as high as 7.8 on the Richter scale. These seismic
events have historically played a critical role in reshaping the delta’s geomorphology,
influencing the river’s course and the broader deltaic landscape. Major earthquakes have
been responsible for altering fluvial pathways, redirecting river channels, and causing
sudden land subsidence or uplift. Such disruptions can lead to new wetlands, the

disappearance of previously stable landforms, and even the formation of new estuarine
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features. These transformations demonstrate that the delta is not solely a product of
hydrological and sedimentary dynamics but is also deeply influenced by subterranean
geological forces. By incorporating seismic activity into understanding the delta’s
dynamism, my research highlights the interplay between geological forces and riverine
processes, presenting a more comprehensive view of how the Indus Delta continuously
evolves as a complex and unpredictable landscape.

Sixth, | argue that upstream riverine infrastructures, alongside water governance
and politics such as the Indus Water Treaty (IWT), which governs water-sharing between
India and Pakistan, interact and interplay to significantly disrupt the Indus River's natural
geological and fluvial processes. These human interventions alter the river's capacity to
transport water and sediment downstream, ultimately reshaping the geomorphological
and hydrological characteristics of the river and, in particular, the Indus Delta.
Foregrounding this interaction between water governance, politics, and geological
processes is essential to understanding the complex ways in which human interventions,
regulatory frameworks, and natural dynamics shape river systems, influence sediment
flows, and impact both ecosystems and communities that depend on these environments.

Finally, I show how the shifting riverine and deltaic processes and forces
transform human and nonhuman practices and relations. The transformation of the Indus
Delta due to reduced freshwater flow, sediment depletion, and increasing saltwater
intrusion has far-reaching consequences for humans and honhumans (mangroves and
fish). Mangrove forests, which serve as crucial buffers against coastal erosion and

provide habitat for marine life, are particularly vulnerable to these changes. As river
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flows, water, and sediments decrease, endangering mangrove ecosystems and disrupting
the delicate balance necessary for their survival.

Similarly, the decreasing river flow disrupts the migration of the Pallo fish, which
journeys from the sea upstream to spawn. This ecological disruption has profound
implications not only for the fish population but also for the cultural and spiritual
practices of local communities. For local fishers, the Pallo's migration is an annual
pilgrimage to the shrine of Saint Khizer, the guardian of waters. The dwindling river
flow, caused by upstream infrastructural interventions and water diversions, obstructs this
sacred journey, reshaping the fish’s relationship with the delta and altering the rhythms of
local life. This sense of rupture is captured in the frustration expressed by fishers, as
referenced in the introduction. In the following section, 1 will write about the theoretical
framework employed. In so doing, I also highlight my contribution to different theoretical

frameworks beyond river and deltaic studies.

Literature Review and Theoretical Framework

This research explores the processes and forces that make and unmake
deltascapes — the watery landscapes of the delta and its human and other-than-human
relations. | argue that an understanding of the delta in its multiplicity as a geological,
hydrological, multispecies, political, and social space rather than as a space primarily
defined by scientific, technological, and administrative frameworks in colonial and
postcolonial governance (Morita 2017). Thus, a framework incorporating the delta into
its multiplicity requires amalgamating different theories. | do so by intertwining the
theories of new materialism, multispecies ethnography, ontological anthropology, and

political ecology. Such a framework allows us to view the ways inhuman processes and
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forces interact and interplay with human and other-than-human beings' practices, to
reshape relations in the delta.
New Materialism

I employ new materialism and the cognate field of geological anthropology to
study the deltaic processes and forces in shaping soil accretion and erosion. New
materialism embraces a non-anthropocentric view of the matter and argues for viewing
the matter with inherent capabilities of shaping the world around us (Gamble et al. 2021;
Coole and Frost 2010). Among various facets of new materialism, performative new
materialism views the world as mutually constitutive. For them, ontology (what reality
1s), epistemology (how we know about reality), and ethics (how we engage with the
world) are co-implicated. In other words, performative new materialism views the world
ethico-onto-epistemo-logically (Barad 2007). In such an understanding, matter is always
seen in relation to others and as a force. As Diana Coole and Samantha Frost argue,
matter is “an excess, force, vitality, relationality, or difference that renders matter active,
self-creative, productive, unpredictable (Coole and Frost 2010, 09).

Such performative new materialism allows scholars to focus on the “multiple
forces, processes, and properties” of the world as a pervasive force that shapes biotic life
(Clark and Gunaratnam 2016, 16; Connolly 2017; Khan 2019). This perspective moves
beyond rigid, deterministic frameworks and instead underscores how planetary geological
processes and forces coalesce to influence living systems. Scholars in this field argue that
environmental and climatic transformations, economic systems, and political structures
do not act in isolation but operate as intertwined processes that condition life at multiple

scales. These forces manifest in diverse ways, from shaping ecosystems and biodiversity
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to influencing human societies and governance. By considering these multidimensional
interactions, researchers challenge reductionist views and advocate for a more nuanced
understanding of how the “self-organizing amplifiers and internal volatilities of planetary
processes” (Connolly 2017, 16) “can perturb and excite” (Clark 2011, xiv) human plans
and conventions.

Scholars debunk the division between life and nonlife (Povinelli 2016; Yusoff
2018). Such a division for them was biased and a requiem to late liberalism. Elizabeth
Povinelli (2016) addresses the division through the concept of “geontopower,” which is
“a set of discourses, affects, and tactics used in late liberalism to maintain or shape the
coming relationship of the distinction between Life and Nonlife” (Povinelli 2016, 04).
Geontopower functions to foreground how life, in contrast to Western biology, is imbued
in all existence and how difficult it is to find a language that can discern life beyond
biology (Povinelli 2016, 05). Grosz (2011) tackles a similar question when she asks,
“What is life?” For Grosz (2011), life is “creative utilization and elaboration of natural
resources and that which brings unexpected transformations to the environment that
intensify its forces” (Grosz 2011, 03). For Deleuze and Guattari (1987), life is the
assemblage of three strata, each with its histories, forces, and trajectories: the inorganic or
geological, the organic or biological, and the alloplastic stratum of human culture and
language. Influenced by these works, new materialist scholars have shifted focus on
geology's first strata to explore geological and planetary dynamics and historical
trajectories of the earth itself and its implications for social life (Clark and Yusoff 2017).

These geosocial formations have allowed scholars to explore the geopolitics of

the earth (Serres 1995), to ask what happens when humans are exposed to earthly forces,
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and to think with Indigenous people about rocks as “semiotic agents” (Povinelli 1995, 06)
and explore “geo” as the very condition of life (Grosz, Yusoff, and Clark 2017). Such
attentiveness to geosocial formation is to tell the “geostories” (Latour 2014) or
“geopower” stories that are the energizing, excessive, and differential forces of earth and
cosmos that provoke humans and other living beings into new forms of collective
expression and make political power possible (Yusoff 2017). Focusing on earthly
processes to explore their capacities to “affect and be affected by” other processes and
events, including humans and other-than-human beings (Deleuze and Guattari 1987
[2004]; Barad 2007; Ingold 2012; Grosz 2017), this view of the material allows scholars
to explore how materiality “creates and entraps the living world” (LeCain 2015, 16).

How living beings are entrapped in the broader world and with each other is the
recurring theme of multispecies ethnography, the another approach | employ in this
research.
Multispecies Ethnography

Multispecies ethnography (MSE) foregrounds previously marginalized other-
than-human beings as protagonists in ethnography (Kirksey and Helmreich 2010).
Scholars have been exploring assemblages of human and other-than-human beings and
the ways diverse living beings have been shaping human lives, politics, culture, and
economies (Tsing 2015; Candea 2013; Kirksey 2015; Keck 2020; Hayden 2003; Paxon
2013; Hartigan Jr. 2017; Lein 2015), and Indigenous ontologies of multispecies relations
(Bird-David 1999; Viveiros de Castro 1998; Kohn 2013; Davis and Todd 2017). For
some scholars, the key question is how the lives and forms of honhumans conform to

and/or evade human plans and conventions. De Carvalho Carbal (2013) shows how the
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leaf-eating ant in Brazil troubled the colonial administration's agricultural plans as they
ignored the particularities of local lands and their multispecies world. VVaughn (2017)
shows how mangroves do not always align with government strategies in Guyana's
climate change adaptation plan. Instead of consistently supporting these plans, mangroves
create “moments that sometimes lead to new insights but, in other cases, result in dead
ends” (Vaughn 2017, 244). Kohn (2013), on the other hand, explores how the form of a
rubber tree helped colonialization to expand geographically in the Amazon. The form of a
species, argues Tsing (2014, 32), is a biography — a history of social relations through
which they have been shaped, and attention to form and assemblages can make those
histories visible. Such multispecies histories reveal how human and other-than-human
beings have been entangled in this world (Tsing 2014, 15; Raffles 2002).
Anthropologists working across the field of multispecies ethnography are wary of
power relations inherent in the politics of representation (Spivak 1988; Appadurai 1988).
Hence, from the very beginning they ask important questions such as, “How can or
should or do anthropologists speak with and for nonhuman others?” (Kirksey and
Helmreich 2010, 254). Multispecies ethnography scholars call for being wary of
assuming the role of “spokespeople” for nonhumans. In fact, for them, putting
nonhumans in opposition to humans or allowing humans to ‘represent’ nonhumans falls
into the representationalism and human exceptionalism traps that they reject (Haraway
2008). Thus, the goal of “multispecies ethnography should not just be to give voice,
agency or subjectivity to the nonhuman—to recognize them as others, visible in their
difference—Dbut to force us to radically rethink these categories of our analysis as they

pertain to all beings” (Kohn personal communication, cited in Kirksey and Helmerich
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2010, 563). In this view, the ethnographer does not stand in for the nonhuman but
becomes a witness to multispecies worlds, acknowledging their agency without claiming
to speak their voice. For instance, Haraway (2008, 2016) argues against “the hubris of the
human exceptionalist spokesperson,” insisting instead on “staying with the trouble” and
engaging in response-ability, a form of situated ethical attunement where the human does
not speak for the nonhuman but with them, in messy, partial, and ongoing relations. Such
understandings undergird multispecies scholars’ use of concepts of assemblages (Tsing
2015), entanglement (Raffles 2002), relationality (de la Cadena 2015; Kohn 2013),
interspecies (Tsing 2012) and others as central to discerning human and nonhuman
relations.

MSE is also revamping conservation practices (Aisher and Damodaran 2006).
Some scholars working in this vein have called for considering the lively biogeographies
of humans and nonhumans in conservation practices (Lorimer 2010). Others highlight the
saliency of Indigenous cosmologies, arguing that they should not be reduced to
Indigenous knowledge only but treated as a way of life and its conservation importance.
Roncoli et al. (2009) argue that in Indigenous cosmologies, “Animals, mountains,
glaciers, and other landscape features are conceived by local people as more than assets
to be managed or measured. They are rather to be embraced as part of a moral universe
that includes both humans and nature, and their decline, due to unsustainable use or to
climatic change, is mourned as a loss of cultural identity and meaning” (2009: 97). For
example, Locke (2017) shows the value of Nepali mahouts who consider elephants as
persons, and the role of such intimate relationships in conservation (see also Milton 2003;

Munster 2016; Singh 2018; Archambault 2018). A few scholars are exploring non-
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Western relational ontologies in which nonhuman beings are seen as people or have an
agentive character and their importance in conservation practices (Rocheleau and Roth
2007; Escobar 2016; Blaser 2018).

Thus, for multispecies scholars, it becomes essential to explore the intimate ethos
of relations among humans and other-than-human beings in a world haunted by the
monsters and ghosts of capitalism (Tsing et al. 2017). Where scholars have shown how
the capitalists' ruins have ruined the landscapes®, other scholars have demonstrated the
hope in hope in blasted landscapes (Kirksey et al. 2013; Kirksey 2015). At the same time,
attuning to the kinds of multispecies relations a landscape has sustained in the past and
emerging new relationships can reveal the broader ecological, social, and political
transformations shaping the environment. By examining historical interactions between
humans, animals, plants, and other non-human entities such as rocks, rivers, and
mountains, we gain insights into how landscapes have evolved in response to climatic
shifts, resource use, and governance structures. Furthermore, recognizing emergent
multispecies relationships allows us to rethink environmental stewardship and
conservation, guiding more inclusive and ecologically attuned approaches to managing
landscapes. Ultimately, this perspective challenges human-centered narratives and
underscores the entanglement of life forms in shaping and sustaining shared
environments.

Ontological Anthropology
Ontological anthropology emerges by responding to “certain conceptual problems

and contradictions that arise as anthropology thought faces new challenges” (Kohn 2015,

3 Please see Tsing et al. (2023) digital book called The Feral Atlas. https://feralatlas.org/
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312). These contradictions largely emerge from the current global ecological crisis and
ask critical questions about why it matters what concepts we use to think about the world
(Holbraad 2010; Holbraad et al. 2014; Viveiros de Castro 1998). Scholars begin with a
proposition of multiple ontologies — or that a “world of many worlds™ exists (de la
Cadena and Blaser 2018) and argue that “depending on specific actors involved,
ontologies are practiced differently and thus are materially different as such”
(Papadopoulos 2018, 11). Western conceptualization of the world emerges in and through
Western dividing practices (Descola 2013; Latour 1993). However, other Indigenous and
non-Western people world may emerge in and through different practices, and they may
conceptualize and enact the world differently (Strathern 1988; Latour 1992; Viveiros de
Castro 1998).

Thus, the main argument of ontological anthropology is that “ethnographic
descriptions, like all cultural translations, necessarily involve an element of
transformation or even disfiguration” (Holbraad et al., 2014). Hence, equivocation is at
the heart of anthropological practices, which Viveiros de Castro (2004) explains is a
“disjuncture communication” — which happens when two interlocutors are talking about
the same entity but evoking completely different worlds (see also, de la Cadena 2015).
He argues that we cannot cancel this equivocation as “it is the constitutive dimension of
cultural translation” (Viveiros de Castro 2004, 10), but can “control” (Viveiros de Castro
2004, 03) it by avoiding the practices that force this incommensurability to be
commensurable through the concepts at our disposal. For example, the Western
human/nonhuman divide presupposes nonhumans cannot be social (Latour 1993). On the

other hand, many non-Western Indigenous societies do not divide humans and

19



nonhumans. For them, nonhumans are people and thus are social. In such a situation,
Western concepts may not render these social worlds adequately. Ontologically, it is
essential to question the concepts of human, nonhuman, and sociality (among many
others) by exploring how these concepts emerge differently and how such a difference
creates a different understanding of sociality and, hence, of the world. Holbraad
succinctly states that the concepts at our disposal may be “inadequate even to describe
our data properly, let alone to ‘explain’ or ‘interpret’ it” (Holbraad 2010, 180). Thus, “it
is to communicate by differences, instead of silencing the Other by presuming a
univocality, the essential similarity, between what the Other and We are saying”
(Viveiros de Castro 2004, 10; see also Blaser and de la Cadena 2018). This can be done
through “controlled [ethnographic] experimentation” (Viveiros de Castro 1998), that is,
allowing new concepts to emerge to make the world visible otherwise, which modern
concepts have obscured to us. These concepts [worlds] otherwise are “symptomatic and
diagnostic” to modernity as it refuses to surrender to the concepts and worldviews of
modernity (Povinelli 2016). Ontological anthropology takes a radical position by arguing
that rather than engaging with the details of current problems only, the redemption of
anthropology is in providing alternatives to the modern world (Latour 2013; Descola
2013).

These theories have circulated separately within academic discourse for more than
a decade. However, as a research agenda, they intersect in multiple ways, offering critical
insights into the dominant frameworks of knowledge and power. They challenge Western
dualism and representations that separate nature from culture, humans from non-humans,

and mind from body, arguing that such binaries limit a holistic understanding of the
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world. Additionally, they criticize the dominance of epistemology over ontology,
emphasizing that ways of knowing should not take precedence over ways of being. These
perspectives also question the centrality of man, particularly certain privileged men, as
the ultimate measure of all things, challenging the anthropocentric biases embedded in
modern thought. Furthermore, they argue that the contemporary ecological crisis is not a
random or inevitable outcome but rather the result of a specific “civilizational model that
of patriarchal Western capitalist modernity” (Escobar 2018, ix). By addressing these
foundational issues, these theories call for a fundamental rethinking of human and non-
human relations, advocating for alternative ways of living that are more just, relational,
and ecologically attuned.

Scholars have been arguing to unite these theories. Anna Tsing (2019) called for
an ontological multispecies turn to combine ontological anthropology and multispecies
ethnography. Similarly, other scholars calling for a “political geoecology™ (Dalby 2016:
34) and geological anthropology (Oguz 2010) to bring together new materialism and
political ecology to explore “geological life” — that is, the “corporeality of geology as a
material embodiment...that has geopolitical and biopolitical consequences for the
possibilities of being and nonbeing” (Yusoff 2018, 03).

| bring these theories — new materialism, multispecies ethnography, and
ontological anthropology together to shift the anthropological gaze from humans to
forces, processes, and forms surrounding humans and nonhumans. This framework is
salient as “in one swoop it deals with the problem of anthropocentrism, it avoids the

fetishizing of the nonhuman, [and] it takes up myriad elements (humans, nonhuman
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beings and geological processes in their complex configurations” (Khan 2019, S333; see
also Connolly 2017).

Further, where these theories eschew Western dualism, I argue that complete
rejection of the nature and culture model can be akin to moral imperative leading to
intellectual policing that assumes dualistic thinking is inherently flawed (Kirby 1999, 27-
28). It also traps in the same dualism that these theories eschew, where a natureculture
paradigm is opposed to nature and culture models. I argue for a more nuanced approach.
Rather than viewing the rejection of dualism as absolute, it is essential to recognize the
conceptual value of both models. Nature-culture paradigm and the integrated
natureculture framework are not mutually exclusive but offer complementary lenses for
understanding socio-ecological systems.

Following Bialecki (2019), who contends that the “unimaginably ancient
beginnings help validate a nature/culture dichotomy” (100) and that the features of the
current ecological crisis informed by a particular (Western) civilization model become
visible only when juxtaposed with deep temporal scales (100). I adopt a “deep time”
approach (Irvine 2020) to analyze the formation of the Indus River and its delta before
human settlement and exploitation. This perspective underscores the salience of natural

and cultural entanglements and the natureculture paradigm.

Methodology and Research Sites

This research employs a multi-sited and interdisciplinary approach (Corson et al.
2014; Marcus 1995; O'Neill et al. 2013) to examine how colonial and postcolonial
riverine infrastructures have shaped and reshaped the physicality of the Indus Delta and,

in turn, transformed human and more-than-human relations. Ethnographic fieldwork was
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conducted in multiple locations — Keti Bunder, village Muhammad Siddique Jat,
KharoChann, and Karachi and Islamabad urban centers. Keti Bunder is a historically
abandoned port town that now serves as a central place for fishers to sell their fish; hosts
an office/guesthouse of the Sindh Forests Department and is also a central point for many
government and conservation organizations working the delta and is a central place for
the fishers living the deep creeks to commute to other places via local transportation. |
engaged with the fishers who visited Keti Bunder, and this interaction provided great
opportunities to listen to stories of soil erosion, their lives and experiences. It also
provided opportunities to engage with the government and conservation organization
officials and develop “rapport” (Barnard 2017) with them.

Village Muhammad Siddique Jat is the village of around 142 households of
Fakerani Jat, who nurse the swimming camels of the Indus Delta. They were a nomadic
tribe that used to live in the mangrove forests and would travel to nearby forests during
winter. However, since the degradation of the Indus Delta and mangrove forests, they
migrated and established this village in 1994. Today, Jats live in this village, while their
camels, which have been reduced from hundreds of thousands to only fifteen to twenty
thousand, live in the mangrove forests with five to ten caretakers. Many Jats are now
involved in fishing, a few work on daily wages in nearby towns, and others are engaged
with the forests department to plan mangroves. Living with them in the village provided
valuable insights into the past life of the delta when the river was flowing and interrupted,
and the delta had dense mangrove forests.

Finally, the village KharoChan is another important village situated at Khober

Creek, the last creek where the Indus River still flows during flooding season. I lived in
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KharoChan and periodically visited other nearby villages of Khober Creek to conduct
interviews with fishers and participate in fishing. During flooding season, Pallo still
migrates upstream from this creek, and participation in observation and conducting
interviews during Pallo fishing provided great insights into the local fishers' ontology and
change in it over time.

Karachi is the provincial capital of Sindh. Head offices of various government
and nongovernment organizations are located in Karachi, such as the Sindh Forest
Department, World Wildlife Fund (WWF), International Union for Conservation
Network (IUCN), Pakistan Meteorological Department, Sindh Fisheries Department, and
Sindh Archives. In Karachi, I interviewed directors, managers, field officers, and other
relevant people working in the Indus Delta. Islamabad is the federal capital of Pakistan,
where | only worked with the Indus Water Commission office to collect the river flow
data over time. Each chapter of this dissertation outlines specific methodologies in
greater detail. This section provides a broader overview of the research processes, data
collection strategies, and fieldwork approaches.

Fieldwork commenced in January 2020; however, due to the COVID-19
pandemic, all research activities were suspended by the University of Georgia’s
Institutional Review Board (IRB). The Wenner-Gren Foundation further required
researchers to develop contingency plans for fieldwork under pandemic restrictions.
Given these constraints, | reconceptualized the Indus Delta as a research subject (Wagner
et al. 2018). | sought to “trace” and “follow” (Haraway 2016) both human and nonhuman

actors in the delta through alternative methodologies.

24



| employed patchwork ethnography as a framework to adopt in the restricted
situation of Covid-19. Patchwork ethnography refers to ethnographic practices that rely
on short-term field visits, fragmented yet rigorous data collection, and methodological
innovations that resist the fixity and holism traditionally associated with ethnographic
fieldwork (Gunel et al., 2020). This approach prompted a critical interrogation of the
boundaries between “home” and “field” and enabled the conceptualization of the
researcher’s own locale as a field site. To consider “home” as a field, I engaged with the
‘concept’ of the Indus Delta beyond its physical confines to locate it in various sources.
Such as scholarly journal articles, news reports, videos, images, blogs, vlogs, official
documents, personal accounts, travelogues, poetry, folklore, and NGO reports. Rather
than treating these materials solely as secondary sources or literature reviews, |
approached them as subjects in their own right. I aimed to explore how the Indus River
and the Delta is conceptualized in these sources. For example, reading fluvial
geomorphology literature on the river and delta was to explore how geomorphologists
explain the riverine and deltaic processes and understand what kind of delta emerges in
such literature. Such an approach enabled a critical engagement with the emergent
multiplicities of the delta in various sources. This strategy aligned with the assertion that
anthropological research cannot be confined to a single site or singular source material
(Rutherford 2020*; Gunel et al. 2020; Pandian 2019).

Additionally, | established connections with conservation NGOs, the Sindh Forest
Department, the Sindh Fisheries Department, and the Pakistan Meteorological

Department in Karachi, as well as the Indus Water Commission in Islamabad. These

4 https://americanethnologist.org/online-content/collections/covid-19-and-student-focused-concerns-threats-
and-possibilities/funding-anthropological-research-in-the-age-of-covid-19/ as accessed on June 2023.
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institutions provided crucial hydrological, meteorological, and ecological datasets,
including Indus River hydrological data from KalaBagh to Kotri Barrage, mangrove
cover data from the Sindh Forests Department, climatic records from the Pakistan
Meteorological Department Karachi, and fish catch data (notably Pallo fish) from the
Sindh Fisheries Department. At home, | also conducted telephonic interviews with the
local people of the Indus Delta over the telephone, with whom | developed contacts
during preliminary fieldwork in 2019.

By November 2020, my IRB approval was reinstated under a hybrid fieldwork
plan. At this point, travel restrictions in Pakistan had eased, allowing for the resumption
of in-person research while adhering to guidelines issued by the UGA IRB and the World
Health Organization (WHO). Given the geopolitical sensitivities of the Indus Delta—
situated near the India-Pakistan border and subject to heavy militarization—I exercised
caution in accessing the region despite obtaining the necessary administrative
permissions. | initially embedded myself within a conservation organization operating in
the delta to mitigate potential restrictions. This strategy had multiple advantages: first, it
facilitated participant observation within the conservation sector, enabling an analysis of
how such organizations conceptualize and engage with the delta and its human and more-
than-human communities; second, traveling with an established organization ensured
greater security and logistical access to the region; and third, this approach provided an
avenue for community engagement.

For instance, during a field visit with conservationists mobilizing local
communities for mangrove plantation initiatives, I introduced myself to village members

and established relationships that later facilitated deeper ethnographic engagement.
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Rather than conducting a traditional village ethnography, | followed deltaic processes—
tracking sites affected by erosion, soil accretion, and riverine changes. If villagers were
migrating due to soil erosion, | traveled to their villages to document their narratives and
experiences. Likewise, when | learned that Indus River water had reached Khober
Creek—one of the last remaining active discharge points of the river into the sea—I
traveled there to observe Pallo fish migration, monitor soil accretion, and document
ecological changes.

Ethnographic engagement in Keti Bunder was characterized by a combination of
“deep hanging out” (Geertz 1998) to participate, observe, and conduct interviews. For
example, during a preliminary research trip, | attended a mangrove plantation workshop
conducted by a conservation organization at the Sindh Forest Department office in Keti
Bunder. Here, I met a camel herder from Muhammad Siddique Jat village, who provided
critical insights into how conservation efforts, particularly mangrove afforestation, have
impacted traditional herding practices. This encounter provided initial insights into camel
and mangrove intimate relationality, which was followed up during extensive fieldwork.
Similarly, conversations with fishers at Keti Bunder returning from the deep creeks of the
delta offered valuable perspectives on ecological transformations and socio-
environmental dynamics.

At Muhammad Siddique Jat village, | engaged in more immersive ethnographic
participation, residing in a bamboo tent among camel herders. Here, | documented oral
histories detailing how environmental degradation and mangrove loss have compelled Jat
communities to abandon their nomadic lifestyle and settle permanently. Through

extended field stays in the mangrove forests, | observed herding practices, accompanied
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herders as they rotated camel grazing sites, and participated in daily activities such as
cooking, eating, and drinking camel milk while listening to stories about past and present
deltaic transformations.

In sum, this research integrates multi-sited ethnographic methods with an
interdisciplinary analytical framework to explore the entanglements between riverine
infrastructures, ecological transformations, and human and more-than-human relations in
the Indus Delta. The methodological approach—combining patchwork ethnography,
participant observation field visits, and interviews—enables an examination of deltaic
processes not as static entities but as dynamic formations continually shaped by

geological, hydrological, and socio-political forces.

Multiple Lenses - Integrative Methodological Approach

This research incorporates multiple disciplinary perspectives as part of the
Integrative Conservation (ICON) Program. The ICON handbook defines integrative
research as employing “multiple ways of approaching a problem to highlight more than
one dimension of its complexity, thus providing a more comprehensive understanding of
the problem” (ICON Handbook 2023, n.p.)°. In line with this framework, | adopted a
multidisciplinary approach, integrating theoretical and methodological perspectives from
geology to fluvial geomorphology, river ecology (environmental flows), anthropology,
and history.

| engaged with published geological literature on the Indus River and the Indus

Delta to develop a geologically informed perspective. This literature facilitated a deep-

5 https://cicr.uga.edu/wp-content/uploads/2023/10/ICON-Handbook_09282023.pdf as accessed on February
23, 2025.
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time approach, enabling an understanding of the ancient geological processes—such as
tectonic collisions, earthquakes, and mountain formation—that contributed to the creation
of the Indus River and its deltaic landscape (Syvitski et al. 2013; Clift 2002; Haq et al.
2023; Giosan et al. 2006; Holmes 1968; Wells and Coleman 1985).

Fluvial geomorphology provided critical insights into the dynamics of riverine
processes. To develop a foundational understanding, | completed a course in fluvial
geomorphology at the Department of Geography at the University of Georgia, followed
by an extensive review of peer-reviewed literature on the Indus River and its delta. This
research illuminated the mechanisms through which rivers flow, shift, and transform their
morphology over time. For instance, as the Indus River traverses Sindh, it transitions
from a braided channel in its upper reaches to a meandering form downstream.
Understanding these transformations required an analysis of erosional and depositional
processes and sediment transport dynamics. A pivotal concept in fluvial geomorphology,
succinctly articulated by G.K. Gilbert in 1884, explains delta formation: “The capacity
and competence of a stream for the transportation of detritus are increased and
diminished by the increase and diminution of the velocity [of the river]” (cited in Wright
1985, 9). This principle was instrumental in allowing me to identify the effects of the
interplay between climate variability, precipitation patterns, river morphology and slope,
and anthropogenic interventions such as dams, barrages, and other hydrological
infrastructures that regulate river velocity and sediment transport.

River ecology, especially Environmental Flows (EF), further helped me
understand the relationship between river flow and the different lives and practices that

depend upon it. EF measures the “quantity, timing, and quality of water flows required to
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sustain freshwater and estuarine ecosystems and the human livelihood and well-being
that depend on these ecosystems” (Brisbane Declaration 2007; Arthington 2012). EF tells
the basic principles and ecological consequences of changing water regimes in the fluvial
system (Postel and Richter 2003) to underscore the importance of flow regimes, or
“minimum flow,” to sustain biodiversity and services the flow regime provides
(Arthington 2012). Moreover, EF also focuses on the cultural flow, which includes
cultural water requirements in environmental flows for the communities whose rituals
and cultural practices depend upon the flow regimes (Lokgariwar et al. 2014). Thus,
methodologically, EF looks at hydrological data, focusing on how much water flows
temporally across the riverbed. Temporal hydrological data overlaps with habitat
modeling, also called functional analysis, to determine which species need how much
water and when. Collecting and analyzing the change in species and changes in flow data
can yield important insights into the river ecology and the life history of diverse species
(Tharme 2003). For example, species such as Pallo migrate from the sea to the upstream
river while spawning. They need water flow during critical migration periods (Waldman
2003; Flecker et al. 2010). Knowing the time, quality, and quantity or the “minimum
flow” required for Pallo migration to travel upstream is essential to sustain aquatic
ecosystems and the species that depend on them. Environmental flow assessments help
ensure that water management strategies account for the needs of migratory fish like
Pallo, preventing habitat degradation and supporting ecological balance. By maintaining
appropriate flow levels, environmental flow policies contribute to biodiversity
conservation, enhance fisheries, and sustain the livelihoods of communities that rely on

these water systems.
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In addition to geomorphological and river ecology analyses, | conducted archival
research at the British Library in London and the Sindh Archives in Karachi. This
research sought to investigate British colonial documents and policies concerning the
Indus River. | discovered memoirs and travelogues authored by British Army officers
who visited the Indus Delta in the early 18th century, before the formal colonization of
Sindh. Two significant accounts are Captain Alexander Burnes, who visited the Indus
Delta approximately eight years after the 1819 earthquake, and Lieutenant T.G. Carless,
who conducted an extensive survey of the Indus River and the Delta in 1836-38. Their
extensive memoirs thoroughly examine the river flows and its changing courses, people
living in the delta, and the earthquake’s impact on the delta’s physical landscape,

These historical travelogues offer rare and invaluable insights into the pre-modern
hydrology of the Indus River and its delta before large-scale infrastructural interventions
such as dams, barrages, and irrigation networks. Written by travelers, explorers, and the
British colonial administrators, these documents capture firsthand observations of the
river’s natural flow, seasonal flooding patterns, and sediment deposition processes. Their
descriptions of the Indus River’s fluctuating courses serve as critical historical data
points, allowing for reconstructing the delta’s ecological and socio-political history.

Before the advent of modern river engineering projects, the Indus River exhibited
a dynamic and ever-changing character, shaping the livelihoods of deltaic fishing
communities that depended on its seasonal hydrological cycles. This research
reconstructs the river’s ecological past by analyzing these historical records. It examines

how colonial and postcolonial development policies have altered the Indus River’s
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hydrology, reshaping its physical landscape and the socio-economic conditions of local
communities.

Ethnographic engagement with local fishers and camel herders in the Indus Delta
constituted a central component of my research. This approach was essential for
understanding the intricate and evolving relationships between human communities and
the delta’s shifting ecological and hydrological conditions. Through participant
observation, semi-structured interviews, and oral, | sought to document these
communities' lived experiences, knowledge systems, and adaptive strategies in response
to environmental changes, particularly those driven by riverine and deltaic
transformations.

My fieldwork involved extensive engagement with fishing communities across
multiple locations, including Keti Bunder, KharoChann, and other villages along the
delta’s crecks and estuarine systems. Fishers provided critical insights into the changing
hydrology of the Indus River, particularly the decline in freshwater flows, increasing
saltwater intrusion, and its impacts on fish populations, including the migration patterns
of Pallo fish (Tenualosa ilisha). The oral histories of fishers revealed how the reduction
in river discharge due to upstream water diversions—such as dams and barrages—has
fundamentally altered the delta’s ecosystem, affecting fish stocks and livelihoods. While
in the field, | accompanied fishers on fishing expeditions, observing their traditional
methods, including using nets and boats designed specifically for the delta’s unique tidal
and sedimentary conditions. These expeditions allowed for in-depth discussions on how
fishers perceive environmental shifts, the historical abundance of fish species, and their

contemporary struggles with depleting resources.
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Beyond fishing communities, | also conducted ethnographic research,
participation observation, and semi-structured interviews with the Jat camel herders of
the delta, particularly in the village of Muhammad Siddique Jat. The Jats have
traditionally been a nomadic group, herding camels across the delta’s mangrove forests
and saline mudflats. However, due to the degradation of mangrove ecosystems and
changes in land use, many Jat families have transitioned to a more settled lifestyle,
establishing permanent villages rather than continuing their migratory patterns. Through
extended stays in the village, | conducted participant observation by accompanying
herders into the mangroves, where they grazed their camels and navigated the delta’s
intertidal zones. These excursions provided an opportunity to understand the camel
herders’ relationship with the landscape, their knowledge of mangrove ecosystems, and
their perspectives on conservation efforts, including government-led mangrove
reforestation projects.

A recurring theme in my discussions with Jat herders was the impact of
conservation policies on their traditional practices. While government and NGO-led
initiatives promote mangrove plantations to mitigate coastal erosion and climate change,
herders frequently expressed concerns that these plantations disrupt grazing routes and
limit access to critical pastureland. Their 