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Aquaculture Landscapes

Aguacultures Landscapes explores the landscape architecture of farms, reefs, parks, and cities that

are designed to entwine the lives of fish and humans.

In the twenty-first century, aquaculture’s contribution to the supply of fish for human consumption
exceeds that of wild-caught fish for the first time in history. Aquaculture has emerged as the

fastest growing food production sector in the world, but aquaculture has agency beyond simply
converting fish to food. Aquacuilture Landscapes recovers aquaculture as a practice with a deep
history of constructing extraordinary landscapes. These landscapes are characterized and enriched
by multispecies interdependency, performative ecologies, collaborative practices, and aesthetic
experiences between humans and fish. Aquaculture Landscapes presents over thirty contempaorary
and historical landscapes, spanning six continents, with incisive diagrams and vivid photographs.
Within this expansive scope is a focus on urban aquaculture projects by leading designers—
including Turenscape, James Corner Field Operations, and SCAPE—that employ mutually beneficial
strategies for fish and humans to address urban coastal resiliency, wastewater management, and
other contemporary urban challenges. Michael Ezban delivers a compelling account of the coalitions
of fish and humans that shape the form, function, and identity of cities, and he offers a forward-

thinking theorization of landscape as the preeminent medium for the design of ichthyological

urbanism in the Anthropocene.

With over two hundred evocative images, including ninety original drawings by the author,
Aquaculture Landscapes is a richly illustrated portrayal of aquaculture seen through the disciplinary
lens of landscape architecture. As the first book devoted to this topic, Aquaculture Landscapes

is an original and essential resource for landscape architects, urbanists, animal geographers,

aguaculturists, and all who seek and value multispecies cohabitation of a shared public realm,

Michael Ezban is an architect, landscape designer, and scholar. His work explores landscapes

and buildings designed to mediate relations between humans and other animals, Published and
exhibited internationally, Ezban's writing and design focus on aquaculture landscapes, waterfowl
hunting grounds, and equestrian facilities. He is a recipient of the Maeder-York Family Fallowship in
Landscape Architecture from the Isabella Stewart Gardner Museum and the Charles Eliot Traveling
Fellowship from the Harvard University Graduate School of Design. Ezban is an Assistant Professor in
Lahdscape Architecture at the University of Virginia, and a cofounder of VanderGoot Ezban Studio, a

research-based practice.
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Aquaculture Landscapes is a breath-taking book—full of histerical drawings, ingenious c?'Jagrams, and superb o
phatography—that demonstrates how we can revelutionize our relationships with aquatic life. Grounded in mu!rrqulgc_-”gs
urban theory and dreams of coexistence instead of exploitation, Ezban offers both concrete examples and speculative
designs from around the world that will transform landscape architecture practice. His boaok is the first to not only argue
for auPC’St-hUman urbanism, but to demonstrate how landscape architects can go about creating a zo6politan urbanism

for the future. Aquaculture Landscapes is a must-read for all landscape architecture students; faculty, and professionals.

—Jennifer Wolch
Dean, College of Environmental Design, UC Berkeley, USA

Michael Ezban presents an ariginal and informative book on an extremely intriguing subject: aguaculture landscapes—
fish farms as seen through the lens of contemporary landscape architecture. His work opens and invites us all into vast
and exciting new territory for landscape architecture practice. Through examination of public landscapes where nutrient
cycling, biclogical conservation, remediation, and verriacular farming practices combine to inspire a sense of wonder
and pleasure, Aquaculture Landscapes illustrates both the art of survival and the art beyond survival.,

—Kongjian Yu

Dean and Professor, Graduate School of Landscape Architecture, Peking University, China
President, Turenscape

Aquaculture Landscapes isa thoughtful, articulate, forward-thinki

grewing sector of food production. Combining intelligent pros

—Jonathan Balcombe, author of What 2 Fish Knows

to angling, Aquaculture Landscapes offars fresh thinking and timely designs for & riche

. more biodiverse world,
Ezban’s design research intelligently articulates haw we mi

ght materially and metaphorically-cohabit with our oldest of
relatives—the fish—and other species beyond the human.

—Nina-Marie E. Lister
Graduate Program Director. School of Urban + Regional PFanhing_, Ryerson University, Canada

Agquaculture Landscapes is an incredible achievement! Michael Ezban's Beautiful maps, diagrams, an

d renderin gs
unpack the diverse and integrated worlds that humans and fish inhabit. This book

is a celebration of ouringenious ang
resourceful history as humans guiding and cultivating_the' aquatic landscape.

—James Prosek, author of Eels

We are ecological beings. We interact with our fellow humans as well as with other
our-interactions with other species tend 1o be one-sided: we take much more than

we give, In Aquacu.‘ture Landscapes,
Michael Ezban takes compelling deep dives into cohabited landscapes from aroun '

d the world, and he offers a hopefyl
vision for hew we might rebalance and reconfigure our relationships with fish and other aquatic life through design,

—Frederick Steiner
Dean, Stuart Weitzman Schoal of Design, University of Pennsylvania, UsA
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Foreword

Imagining Aquaculture

We have been eating fish since long before we were human.' Fish have been as
fundamental and formative to our development as any terrestrial species. Fishing and
eating fish, either raw or cocked, predate our emergence as Homo sapiens. Yet, fish
farming is a decidedly human invention, deeply associated with our species. The terrestrial
cultivation of fish for human consumption is found across cultures and climates as diverse
as human habitation itself.

This fascinating book presents the astonishing diversity of these aquaculture
practices and the landscapes they construct. Aquaculture Landscapes assembles essential
knowledge on both ancient and contemporary human practices for readers across
the design disciplines. The case studies curated in this volume present a compelling,
comparative account of these cultural practices as well as ample evidence of the variable
relations between the humans and non-hurnans that cohabit these landscapes. These
cases offer thick readings of constructed, species-specific ecological systems, and they
augment contemporary interest in the design of mutualistic relationships between species
across complex webs of ecological feedback. This study is particularly timely, as ecological
performance has emerged as a lens for understanding urbanism and species-driven
projects in contemporary design practice.

Michael Ezban's rigorous original research illustrates not only our relationship
with fish and farming, but it also describes the broad range of societal and cultural
conditions that aquaculture supports. Ezban rightly reads the material practices of
aquaculture and their social economies as forms of landscape. By claiming these sites
as landscape, Ezban invokes the social construction and cultural complexity that the
term originally invoked in its European erigins, yet he extends that frame to describe
constructed |andscapes found across nearly every human culture. Ezban posits
aquaculture as an ancient form of socially constructed landscape with significant import
for contemporary design discourse on urbanism, a claim that is resonant with the
current disciplinary interest in agricultural production and its implications for landscape
architecture and the shape of the city.

Ezban's reading of farms, reefs, hatcheries, and associated aquaria as socially
constructed landscapes is reinforced through his attentiveness to the complexity with
which multiple species are ordered, in various relationships to one another, at these sites.
His evocative account of these multispecies entanglements draws on contemporary
posthuman discourse that examines the status and meaning of non-humans in the social
construction of culture. Ezban's drawings, diagrams, and texts conspire to produce
an exemplary portrayal of aquaculture landscapes, and the species they assemble, as
extraordinary cultural constructs, This book has much to teach us about human relations
with the non-human world, as well as the roles of landscape in mediating those relations
and imagining that world,

Charles Waldheim, Harvard University, USA_

viil Aquaculture Landscapes
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Introduction

Aquacultures

Most fish never left the primordial waters. They stayed submerged in marine and
freshwater environments and evolved over millions of years alongside molluses and
crustaceans. They diversified into tens of thousands of species, weathered waves
of extinction and proliferation, and developed an extraordinary range of behaviors,
migration strategies, specializations, and morphalogies. And the fish that left the sea?
Consensus among paleontologists, evolutionary biologists, and marine scientists affirms
evidence that some primeval fish emerged on land about 375 million years ago', and that
these pioneers from the Age of Fishes are the ancestors of almost all vertebrates alive
today, including humans.?

Paleontologist Neil Shubin suggests that our human bodies offer clues about
the origins we share with fish. He describes our “inner fish,” nating the resemblance in
the bone structure of human arms and hands to ancient fins and the similarities between

the organization of our heads and those of our aquatic forebearers.? Building on the long
lineage of work in evolutionary biclogy, paleontology, and genetics, Shubin's anatomical
observations add dimension to the relationship between humans and fish.

The first material evidence of encounters between humans and fish include the
recent discovery in northern Kenya of catfish bones marked with cuts from stone tools.
This find dates early haminin consumption of fish to nearly two million years ago and
factors into discussions of how fish provided human ancestors with essential nutrients for
expanding their brain size.* The earliest record of Homo sapiens’ systematic harvesting
of shellfish dates back 164,000 years and was discovered in a coastal cave in South
Africa.® Around 25,000 years ago in ancient France, a human carved the earliest known
representation of a fish into limestone. The fish is depicted in such remarkable detail that
experts identified it as a spawning Atlantic Salmon (Salmo salar).*

Only in the past several millennia did humans begin to construct landscapes
for the capture and culture of fish. With the advent of this practice, fish flourished in new
homes that had been built precisely with them in mind, and material evidence reveals that
humans thrived with fish in these landscapes.

The oldest known examples date to the Neolithic era. The Gunditjmara people
at Lake Condah in south-western Victoria, Australia, constructed an extensive system of
interconnected traps, ponds and habitats for Shortfin Eels (Anguilla australis). These have
been dated to 6,600 years ago.’ Excavated into a rugged lava-flow terrain, this landscape
includes 35 km of channels that once steered migrating eels into traps. The traps were
connected to a constructed wetland eel habitat that increased the fish's availability
to humans beyond the migration season. The management of the eel habitat as a
component of this landscape has led some scholars to consider the Lake Condah site to
be one of the first and largest eel farms.® Archaeologists also believe they have found the
remains of numerous circular stone huts near the excavated eel channels. In addition to
the huts, interspersed hollowed trees, which are thought to have been used for smoking
and cooking eels, serve as probable traces of a culinary culture.®
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arkable diversity of terrestrial fish farms has emerged across the globe

Arem
of aquaculture

since the Neolithic era. These farms form a rich, transcultural heritage
landscapes. Aquaculture landscapes shape, and are shaped by, a range of encounters
between fish and humans, The production of these landscapes is informed by the variable
relations between the species that cohabit them, as well as the dynamic economies and
cultures in which they are embedded. Aquaculture landscapes are geographically located
sites that are subject to shifts in climate, species populations, and migration pattemns.
These landscapes range in scale from ponds to watersheds, and their management has
regional and global ecological and economic implications.
Examples of aquaculture landscapes are found in China, where estuaries and
mountainsides alike have been transformed through the construction of ponds and
terraces to generate polycultures of carp, rice, vegetables, and fruit (see Case Studies 10
and 11). In the twenty-first century, China produces two-thirds of the world’s freshwater
aquaculture output, and a detailed treatise on carp culture published in China in 475

éﬁE."_§peaks to the longevity of the country’s aquaculture traditions. In the pre-Columbian
thousands of kilometers of weirs were constructed by the

savanna of Baures, Bolivia,
‘people of Baure to channel seasonal floods and turn the savanna into a fishery (see Case
‘Study 13). In the Trebon Basin, Czech Republic, a regional-scale system of fishponds,
‘dams, and canals that was constructed in the sixteenth century continues to produce
tremendous quantities of carp for European markets. The landscape also provides
recreational opportunities, flood protection, and bicdiverse habitat (see Case Study 01).

Exemplary aquaculture landscapes can be characterized as sites where fish have
a'_'_c‘_jenéy-a'nd freedom to em;ﬁs:gpecie&spedﬁc_be_haviors in biodiverse habitats, novel
aesthetic experiences and recreational activities are enabled, colocated programming and
infrastructural functions produce diversified economies, and mutualistic relations between
humans, fish and plants are constructed. As such, aquaculture landscapes have significant
cultural and..aec:olé_giﬁl importance, andtheyare -;."i_lsjo,pgrtim]_a_r!prglgya__ntto- contemporary
discourses in landscape architecture and related design disciplines.
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imperiled species. In service of this function, the US Federal and State fish hatcheries
have for nearly 150 years enacted the controversial practice of introducing non-native fish
species, such as Rainbow Trout (Oncorhynchus mykiss), into rivers and streams across the
country (see Part Three). In 2004, hatcheries in the United States stocked 1.7 billion fish,

a population that constitutes the largest total weight of fish stocked in the country in any
given year, since adequate records have been kept.'

These modes of fish farming have an intellectual precursor in the French
aquaculture revolution of the nineteenth century. That era saw the construction of
state-operated hatcheries, such as the piscifactoire (fish factory) in France, to produce
salmonoids for stocking blighted rivers to satisfy the growing interest in recreational
fishing among elites (see Case Study 06). Technologies and knowledge, along with fish
and eggs, were exported to countries eager to institute their own programs.

Characterized by environmental historian Darin Kinsey as efforts to manipulate
aquatic species to fit human cultural expectations, the French aquaculture revolution
was linked to the contemporaneous Western ideology of improving nature, as well as
acclimatization practices, such as the global distribution of non-native species, that
emerged during the period of European colonialism.'* Kinsey writes that policies and
programs of the revolution “promoted the imperial conquest of water, and its diffusion
of aquatic species had profound global consequences.”'® The legacy of the nineteenth-
century revolution continues to reverberate in contemporary intensive aquaculture, where
anthropocentric and productivist narratives frame fish farming in terms of yields, and
species are genetically modified for economic gain. These paradigms and practices are
exemplified in the contemporary farming of Atlantic Salmon, the same species of fish
carved in limestone by human hands in ancient France.

The intensive farming of Atlantic Salmon began roughly forty years ago. In 2014,
this species was globally the most economically valuable cultured fish and in 2016, more
than 99% of all salmon consumed globally were farmed. ™ Intensive farming of Atlantic
Salmon is characterized by high densities of fish, penned in open water. These salmon are
prone to parasites and disease, and the application of vaccines and antibiotics is routine.

The weight gain of wild salmon is tied to their migratory patterns. Their growth
surges prior to their summer spawning run, and slows in winter. Farmed salmon, on the
other hand, are genetically modified to be hungry and gain weight year-round.” Pelleted
feed that satisfies the intensified growth pattern of farmed salmon is produced from
wild stocks of fish. Around 2.5 kg of forage fish are required for every kilogram a farmed
salmon gains.” Salmon void most of the nutrients from the consumed pellets, creating
nutrient overloads and eutrophication in the water near the farms."

Another issue is that salmon that escape from farms differ from native
populations of wild salmon in terms of their genetics, behavior, and physiclogy. There are
concerns that the mingling of farmed and wild salmon will lead to reduced productivity of

20

the overall salmon population and decreased resiliency of wild salmon.® Despite the many
negative impacts, intensive practices such as Atlantic Salmon menocultures persist. As

the rising global human population becomes more urban and fish consumption increases,
the expectation is that intensive aquaculture practices will continue to fuel the growth of
global aquaculture#* In 2014, a long-expected but astonishing milestone was met. For

the first time in history, the contribution of aquaculture to the supply of fish for human

consumption exceeded that of wild-caught fish.Z=

Introduction 3
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Landscapes for Multispecies Coalitions

It is in the context of these trends and histories that Aquaculture Landscapes delves
deeper into theories and practices of mutualism, polyculture, species interdependency,
and urban cohabitation, offering alternatives to intensive monocultures in an attempt to
realign aquaculture with landscape and humans with fish.

This introductory essay discusses aquaculture from three disciplinary
perspectives: 1) landscape architecture (the primary lens through which this book is
written), 2) human-animal studies, and 3) science of aquaculture and ecology. One
recurrent theme found in all three disciplines concerns “multispecies coalitions,” alliances
between humans and non-humans that inspire collaborative patterns of interaction
between species, challenge the typical power relations found in conventional animal
agriculture, and enable animal agency in the coproduction of shared landscapes.

Contemporary practitioners and academics in the field of landscape architecture
have shown leadership by envisioning, theorizing, and enacting progressive forms
“of aquaculture. These works illustrate many roles that landscape can play in the
‘contemporary, cohabited public realm. Landscape architect Kate Orff, whose widely-
recognized work includes a multifunctional oyster and human habitat in New York Harbor

_'_n'i_tat:_l--States; urges her audience to think “beyond a built environment conceived
B exclusively for human consumption and comfort” in order to “address the wider global
; ecosystem as a shared space for all species.”#

_ The field of human-animal studies includes geographers, anthropologists,
ethnographers, and scientists who explore more-than-human perspectives and places
af multispecies entanglements. Works in this field are premised on an understanding
ot relations between humans and non-humans as simultaneously biological, cultural,
economic, ethical, geographical, and political.# Ethologist Jonathan Balcombe, for

ample, e,xamlrre.s breakthmughs in sotmbro!ogy, neumbmlﬂgy, and other ﬁeids that

wnth :ntrrnsac va1ue and ha calls for their
; lls the expandmg carcle of morai concern, "%

Scanned with CamScanner



collectively oriented relationships—relationships rife with contradictions, vulnerabilities,
violence, and uncertainties."” The landscapes examined in this book enable such
relationships in part because they resist easy categorization and embody contradictions.
They are habitats, but they are not wild. They yield less fish than intensive practices, but
they provide a range of invaluable ecosystem services that can be difficult to quantify.
They are spaces of power imbalances between species, yet they can also be environments
where fish have agency. They offer humans opportunities to marvel, empathize, and
collaborate with fish while at the same time bringing an end to their lives through harvest.
In short, the aquaculture landscapes described here are thorny territory. They are open-
ended experiments in the social construction of a cohabited public realm.

Aquacultures in the Discipline of Landscape Architecture

Western traditions and philosophies of landscape architecture have origins in the design
of landscape parks at seventeenth- and eighteenth-century English estates, where
multispecies cohabitation was integral to function and aesthetics. Actively managed
fishponds figured in these landscapes, joining deer parks, waterfowl decoys, pheasantries,
livestock paddocks, dovecotes, and rabbit warrens. The management of animals and their
habitat was directly tied to the varied economies and recreational programs of the estate,
and management practices informed the evolving aesthetics of the landscape park.”

As landscape historian Tom Williamson notes, “These diverse activities were not simply
fitted round or hidden away from the dominant aesthetic. They lay at the very heart of the
landscape park . . . forming the very essence of its structure. "'

Prior to the seventeenth century, the canstruction of fishpends by the Norman
aristocracy in England was common. Fishponds remained as one of the principal status
features at estates in Medieval England. Two types of fishponds were typically constructed
at medieval estates: vivaria, which were large breeding ponds constructed by damming
and flooding low ground, and servataria, which were small holding ponds adjacent to the
residence for temporary storage of fish transferred from the vivaria. Freshwater fish were
still considered status objects in the early eighteenth century when formal garden design
had come into fashion. As a result, the ponds of the medieval era were often adapted
to include ornamental fountains, cascades, and defined sidewalls. Garden archaeoclogist
Christopher Currie finds that estate accounts from the era indicate that despite assthetic
modifications, the aguaculture function of these ponds was still treated "very seriously."*

Dyrham Park in Avon is a prime example of such a transformation. Five medieval
fishponds at the estate underwent radical aesthetic transformation and were incorporated
into an elaborate formal garden in 1704. Following these changes, the ponds continued
to be used for rearing and breeding fish. An account from 1710 of the fish kept in Dyrham
Park’s ponds includes notes on aquaculture practices with projections of up to ten years
out for when fish would be ready for harvest.” Observing trout, perch, and carp at Dyrham
Park garden, the theorist Stephen Switzer noted that the “scaley residents” were not
disturbed by the frequent visitation of people.*

A more pastoral landscape aesthetic was pursued by landscape designers;
gardeners, and homeowners later in eighteenth century England. The design of water
features shifted from formal geometries toward the “naturalized” shapes of ponds that
followed existing contours of the land. Currie notes the resonance in both shape and
construction between these informal ponds and the vivaria fish breeding ponds of the

Introduction 5

Scanned with CamScanner



medieval period.® As farming of carp and perch for the table fell out of favor at English
estates in the eighteenth century, the new picturesque ponds supported a burgeoning
interest in the sport of angling among elites. It is the aesthetics and philosophies of
pastoral landscape design—which, in England, were infused with histories of multispecies
cohabitation, aquaculture, and angling—that influential landscape architects like Fredrick
Law Olmsted sought for inspiration while developing public landscapes and parks in the
United States, in the nineteenth century.

Landscape architects in the twenty-first century are once again designing for
multispecies cohabitation. A system-based understanding of ecology, advanced by
biologist Eugene Odum in the twentieth century, informs contemporary urban design
theory.* Charles Waldheim, James Corner, Kongjian Yu, and other influential thinkers
in the field of landscape architecture theorize urbanism as dynamic and interconnected
social and biophysical systems where landscape is both a model and medium for
urbanism.? Landscape architect Kate Orff poses important questions for the project of
designing urban ecologies for a multispecies public realm: Can the notion of werking for
*’cl_ié;ﬁfs;” also include éttending_to “perceived human and animal needs?”* Can “new
mutualistic systems be introduced that encourage the success of both human and non-
human inhabitants?"

Contemporary landscape architects affirm these possibilities through the design
of infrastructural systems and landscapes that function as habitats. Latz+Partner created
a significant new habitat for migratory neotropical birds at the once barren Hiriya Landfill
in Israel, by designing a lush wadi at the foot of the landfill and a vegetated “oasis” at

the top. Ih‘fﬁé*Natherian’ds, West 8 transformed the landscape of Amsterdam Airport

Schiphol into a birch forest and pollinator habitat, making it among the first projects in
a contemporary global movement toward airport apiaries. Designers create migratory

wildlife crossings like the ARC Wildlife Bridge in Colorado, United States, by Michael Van

Valkenburgh Associates, which was designed to span an interstate highway with striated
woodland ecologies and provide safe crossings for black bear, elk, and other species.
Increasingly, designers are also crossing fish habitats and farms with infrastructure
and public space to create multifunctional aquaculture landscapes. In urban contexts,
these Iandscapes amploy-mutually beneficial strategies for fish and humans to address
ogies, municipal waste and stormwater
allenges that are central to contemporary

Scanned with CamScanner



R S S P Y

infrastructure is designed to serve as loci of encounters between species in the city,
can our intensified, decentering experiences at these “constructed natures’ foster
recognition of sentient fish and other animals as contributors to the "numerous,
simultaneous, individual experiences” that comprise collectivity? Can granting fish and
other animals subjectivity, recognizing our kinship with them, and planning for their

success and ours, seed the emergence of “new ways of living” in multispecies societies?

More-Than-Human Perspectives on Aquaculture and Angling
Contemporary discourse in the field of human-animal studies has been fueled by,
among other things, the theoretical shift to a more-than-human framework that
recognizes animals as social subjects and actors in the world.* Work in this field, and
the allied field of multispecies ethnography, examines animal agency, collaboration
and interdependency between species, and the implications of cohabitation. These
works provide useful frameworks to explore varied relations between fish and humans at
aquaculture landscapes.

One of the themes of a more-than-human perspective is that embodied and
recurrent experiences with non-humans are vehicles for decentering and connecting
to their worlds. Urbanist and geographer Jennifer Wolch writes that cohabitation with
other animals provides the “local, situated, everyday knowledge of animal life reguired
to grasp animal standpoints or ways of being in the world, to interact with them
accordingly in particular contexts, and to motivate political action necessary to protect
their autonomy as subjects and their life spaces.”* Geographer Catherine Johnston,
building on anthropologist Tim Ingold's philosophy of dwelling, advocates " day-to-day
living and working” relationships with other animals as "a way of knowing about and
knowing with animals.”* She notes that these experiences are “by their nature noisier,
smellier, messier and, in some cases, bloodier than we might like to think,” but they
open paths to empathic relationships with non-humarns

In “Livelier Livelihoods: Animal and Human Collaboration on the Farm,”
Emel, Johnston, and Stoddard advocate animal agriculture characterized by “flatter
hierarchies, "where farming practices are aligned with animals’ known behavioral
tendencies to create “a partnership type of on-farm relationship.““ While the authors
explore pigs in permaculture systems, their paradigms can be applied to reconsider
humans and fish in aguaculture as “co-workers.” Humans provide food, shelter, and
healthcare while fish “work as foragers, fertilizers, seed spreaders, mothers, caregivers,
and food providers.”¥ Ecofeminist scholar Donna Haraway, exploring the ethics of
animal labor writes, “To be in relation of use to each other is not the definition of
unfreedom and violation."* Framing and constructing farms as habitat, where fish have
agency and can make choices relative to feeding, socializing, and exploring, is one form
of acknowledging that fish are "working subjects, not just worked objects.”*

Ang!ing landscapes are also sites where embodied experiences foster
complex connections with non-human worlds. Through fieldwork conducted in rivers
in Yorkshire, United Kingdem, geographers Christopher Bear and Sally Eden find that
anglers “do not see the cold blood ar scaly bodies of fish as alien or as a barrie'.r to
atjtémpting,to-understand and, to an extent, empathize with them."* The geographers
‘describe what they see as the everyday attempts of anglers “to think like fish."*' Anglers
‘adapt their behavior to share the rhythms of fish communities, as well as individual
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fish. Likewise, fish seem to adapt to the practices of anglers, by changing where, when,
and what they feed on over time. Thus, for Bear and Eden, angling is a coproduced and
reciprocal activity—a “transformative practice whereby anglers and fish adapt through
their coconstitutive encounters.”< New streams built specifically for both spawning and
angling exemplify that the complex, coconstitutive encounters between fish and humans
also produce landscapes (see Case Study 14).

At both the farm and the stream, humans kill fish. The ethical implications of
killing fish for food and sport are contentious and debate on the subject is perennial.
Haraway observes that the act of killing can itself create opportunities for mindful
reflection. She writes that killing is an inevitable act, since “eating means also killing,
directly or indirectly,” but she adds that “killing well is an obligation akin to eating wel
Humans, she writes, should resist killing with a sense of self-certainty or ethical resolution.
We should “learn to live responsibly within the multiplicitous necessity and labor of
killing,” always, “yearning for the capacity to respond and recognize with response, always
with reasons but knowing there will never be sufficient reason.”

Day to day encounters with fish, working alongside fish at farms, thinking like
them in streams, and mindfully killing them, are some O'IF' the decentering activities
enabled at aquaculture landscapes. Embodied experiences like these can foster empathic
responses to fish, which in turn can fuel critical examinations of the practices, coalitions,
and ethics that shape aquaculture and angling in a more-than-human world.

I ng3

nenting Ecological Approaches to Aquaculture
cent years have seen calls for ecological and system-based approaches to sustainable

ﬁsh*farmmg by institutions like the FAO as well as communities of aquaculture scholars.

The FAO convened a discussion with international aquaculture experts in 2007 to explore

an “ecosystem approach to. aquaeuiture" (EAA) that the group defined as “a strategy for

th:e- ntegration of Iaquaculture] within the wlﬁer ecosystem in such a way that it promotes
tai 'pment equ:ty, and resﬂrence of mteﬁmked social and ecologtcal
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generation of urban aquaculturists. They point to successes in integrating aguaculture in
urban school curricula as well as visceral community events like clam bakes and fish fries.

Costa-Pierce advocates that we encourage the "art of aguaculture in urban areas
and plan creatively for its beauty and utility in revitalized cities.”* He and others who call
for urban aguaculture with ecological infrastructural, social, and aesthetic dimensions also
recommend an integration of aquaculture and urban planning processes as a means 1o
achieve it. Such a shift could increase collaboration between aguaculturists and landscape
architects—a natural partnership, given landscape architecture’s disciplinary expertise in
envisioning and designing multifunctional, multispecies public infrastructure.

Toward Entwining

Agquaculture Landscapes gathers contemnporary discourses, historical accounts, and
evocative visual representations, and views this assemblage through the disciplinary
lens of landscape architecture. This approach informs a critical reading of aquaculiure
as landscape. This book recovers aquaculture as a practice with a deep history of
constructing extraordinary landscapes, and posits landscape as the preeminent medium
for the future integration of aquaculture and urbanism, In so doing, Aquaculture
Landscapes aspires to support and expand the roles that landscape architects play in
assembling the multispecies coalitions that coshape aguacultures for resilient coastlines,
biodiverse urban ecologies, and a cohabited public realm.

In 2019, the Catalog of Fishes, the authoritative global reference for taxonomic
fish names, lists over 35,000 known fish species.® Of those thousands, only six hundred
species have ever been farmed.# The relatively small number of fish species selected
for cultivation belies the likely trillions of individual fish that humans have encountered
in aquaculture landscapes, For millennia, a lineage of landscapes shaped a myriad
of experiences—and fluid, ever-changing relationships—between humans and these
countless sentient beings. Qur common histories bind humans and fish together. These
bonds form a basis from which we can imagine and build the shared landscapes that
further entwine our lives.

Organization of the Book
Aquaculture Landscapes features essays, case studies, and representations that are
organized into three parts.

Part One: Situating Aquaculture Landscapes explores projects by leading
designers working at the nexus of aquaculture and urbanism. Six projects in Asia, North
America, and Europe are situated relative to historical and contemporary aquaculture
practices as well as contemporary landscape design and theory.

Part Two: Surveying Aguaculture Landscapes presents fifteen aquaculture
landscape case studies that describe a broad range of forms and practices of aquaculture
located across five continents and ten countries. Each'case study features key data, written
descriptions, images, and a range of original analytical drawings.

Part Three: Depicting Aguaculture Landscapes is an image essay that places
evocative contermporary drawings, models, maps, and paintings into a long, transcultural
tradition of aquaculture landscape representation. These depictions of real and imagined
aquaculture landscapes reveal drawing and modeling as ongoing, fertile processes
through which humans discover relationships to farmed fish.
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*“Aguaculture Landscapes is a breath-taking book—f{ull of historical drawings, ingenious diagrams,

and superb photography—that demonstrates how we can revolutionize our relationships with aquatic
life. Grounded in multispecies urban theory and dreams of coexistence instead of exploitation, Ezban
offers both concrete examples and speculative designs from around the world that will transform
landscape architecture practice. His book is the first to not only argue for a post-human urbanism, but to
demonstrate how landscape architects can go about creating a zodpolitan urbanism for the future.”

— Jennifer Welch, Dean, College of Environmental Design, UC Berkeley, USA

“Michael Ezban presents an original and informative book on an extremely intriguing subject: aquaculture
landscapes—fish farms as seen through the lens of contemporary landscape architecture. His work opens
and invites us all into vast and exciting new territory for landscape architecture practice.”

— Kongjian Yu, Dean and Professor, Graduate School of Landscape Architecture, Peking University,
China, President, Turenscape

“We are all born of water, and our primordial relationship with aguatic ecologies endures. In this lush
volume, Michael Ezban both plumbs the depths and surfaces common currents to reveal an agueous
terrain worthy of navigation for the Anthropocene. Through rigorous historical research and insightful
contemporary precedents from aquaculture to angling, Aquaculture Landscapes offers fresh thinking and
timely designs for a richer, more biodiverse world. Ezban’s design research intelligently articulates how
iwe might materially and metaphorlcally cohabit with our oldest of relatives—the fish—and other species
beyond the human.”

— Nina-Marie E. Lister, Graduate Program Director, School of Urban + Regional Planning, Ryerson
University, Canada
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