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A B S T R A C T   

The field of geography has long contributed crucial insights to our understanding of food systems; however, this 
scholarship has focused predominantly on terrestrial food production, even though over a third of the global 
population relies on seafood to meet their dietary needs. While geographers have identified aquaculture (the 
farming of aquatic species) as a fruitful field of study, there has been little consideration for how the varied 
environments in which aquaculture is produced, from freshwater ponds to open ocean net pens, can and should 
shape specific research questions and disciplinary pursuits within the broader aquacultural geography discourse. 
As such, we present the case for a ‘maricultural geography’ that engages with the distinct dynamics and tensions 
of farming in the sea. We evaluate geographers’ existing contributions to the mariculture literature and identify 
emerging discourses within political economy, political ecology, and science and technology studies. We then 
outline three pathways for further disciplinary engagement focused on food geographies, feminist geographies, 
and social studies of science. Geographers can offer valuable analyses of mariculture’s position within existing 
sociocultural food structures, present alternative pathways for postcapitalist production, and explore the 
mechanization of a fluid world through technoscientific systems. In return, the ocean context provides novel 
opportunities for thinking geographically about our food systems and reimagining terrestrial ontologies of 
governance and regulation, development and urbanization, and sustainability and innovation.   

1. Introduction 

Aquaculture (i.e., the farming of fish and other aquatic species) is one 
of the fastest growing sectors of our global food system and makes up an 
increasing proportion of global seafood production (Duarte et al., 2009; 
FAO, 2020). In 2018, total aquaculture production amounted to ~113.6 
million metric tons (MT), valued at ~263 billion USD (Chopin & Tacon, 
2021; FAO, 2020). In comparison, global capture fisheries (inland and 
marine waters) produced ~97.3 million MT, valued at ~151 billion USD 
(Chopin & Tacon, 2021; FAO, 2020). With the global demand for sea
food increasing as a result of population and economic growth, and the 
relatively limited potential to sustainably expand yields from wild- 
capture fisheries to meet this demand, most of the projected growth in 
seafood production is expected to come from aquaculture (FAO, 2020). 
Aquaculture’s increasing prominence within the seafood sector has 
spawned research agendas across the physical sciences, from under
standing the environmental impacts of production on surrounding eco
systems (e.g., Black, 2001; Holmer et al., 2007) to producing more 
efficient feeds for carnivorous species (e.g., Drew et al., 2007; Soler-Vila 

et al., 2009), but the social sciences have devoted comparatively less 
attention to aquaculture as a subject of inquiry. Geography’s limited 
participation in the arena of aquaculture research is particularly notable 
given its strong tradition of engaging with agro-food systems (e.g., 
McMichael, 1994; Watts et al., 2005; Whatmore, 1993). 

Both Barton and Stanford (1998) and Belton and Bush (2014) have 
presented research agendas for geographic engagement with aquacul
ture, and the latter note an “improvement in the volume and scope of 
aquacultural geography” since the former’s publication, though critical 
‘net deficits’ persist (Belton & Bush, 2014). While these agendas have 
presented broad pathways for further disciplinary exploration, they 
neglect to consider the varied environments, from land-based tanks to 
open ocean net pens, in which aquaculture is produced and how those 
distinct contexts can and should shape specific research questions and 
disciplinary pursuits within the aquaculture arena. Marine aquaculture, 
also referred to as mariculture, is the farming of marine species in ma
rine spaces and has increasingly attracted scholarly attention, both 
within and outside geography, due to the sector’s marked expansion 
over the last 60 years (Costa-Pierce, 2002; Naylor et al., 2021). 
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However, mariculture and the unique dynamics of producing nature in 
ocean spaces have yet to be treated as a fruitful subfield of geography 
distinct from the broader aquacultural geography scholarship (Belton & 
Bush, 2014; Friedman et al., 2002). The ocean’s fluid medium chal
lenges how geographers’ have conceptualized comparatively static 
terrestrial spaces, and thus requires new ways of thinking about farming 
in a liquid and ever-changing environment. Social scientists have 
increasingly turned their attention to the sea, proclaiming an ‘oceanic 
turn’ in scholarship (or the rise of ‘critical ocean studies’)(DeLoughrey, 
2017, 2019; Ingersoll, 2016); however, there is still a need and oppor
tunity for targeted geographic inquiry on seafood farming in marine 
spaces. 

While other disciplines have participated more substantially in the 
mariculture discourse, much of this engagement generally focuses on 
economic markets or biophysical production potential in isolation. Ge
ography is well-positioned to holistically examine how mariculture 
disrupts and changes socioeconomic, sociopolitical, and socioecological 
assemblages, providing the ‘doing words’ (Lambert, 2004) to explain 
connections and relationships between people, spaces, and places. 
Moreover, much of the mariculture literature lacks an “in-depth rela
tional spatial focus” that geography could provide (Albrecht & Lukkar
inen, 2020, 2). As coastal economies increasingly pursue mariculture as 
a form of economic growth and food security, geography as an inte
grative and cross-pollinating discipline is well-suited to examine the 
multifaceted realities of the industry at various scales. Geography em
ploys scale as an anchor point for analysis (i.e., conducting studies from 
local, national, regional, and global perspectives), while also leveraging 
the ability to zoom in and out, revealing multiscalar networks where 
local actions influence global outcomes and vice versa (Jackson, 2006). 
This multifocal lens is especially valuable given the scalar complexities 
of mariculture production and trade. For example, while some high- 
value mariculture species, such as salmon, are part of a highly 
commodified and globalized industry (Asche et al., 2015), lower-value 
species largely remain in local and domestic markets (Belton et al., 
2018). 

In this paper, we present the case for a ‘maricultural geography’ that 
accounts for the physical, political, social, and economic liquidity of the 
sea. We review the existing English-language maricultural geography 
literature, tracing the progression of geographic engagement within the 
field of marine farming over the last three decades. Within this broader 
review, we also follow the evolution of specific themes in the maricul
ture discourse, including the growing contributions from critical geog
raphies. We then discuss the unexplored potential for geographic 
contributions to the mariculture discourse, outlining specific pathways 
for future disciplinary reckoning. In outlining a mariculture research 
agenda for geographers, we attempt to “bring geographic theory to the 
sea, and bring the sea to geographic theory” (Steinberg & Peters, 2015, 
261). 

2. The case for a maricultural geography 

As a sub-category under the broader ‘aquaculture’ umbrella, mari
culture presents distinct differences from land-based and freshwater 
aquaculture that warrant a separate ‘maricultural geography’. For one, 
the ocean does not conform to our perceptions of the terrestrial envi
ronment as an “idealized inert and homogenous space” (Herrera- 
Racionero et al., 2020, 126). The application of the terrestrial definition 
of ‘space’ implies boundaries, which are difficult to see and define in the 
ocean context. This is not to say that boundaries are not imposed in the 
marine environment, as Exclusive Economic Zones (EEZs; the 200- 
nautical mile boundary surrounding coastal countries within which a 
nation has sovereign rights) and marine protected areas (a section of the 
ocean that restricts human activity for conservation purposes) are 
prevalent forms of delineating ocean spaces. However, given that the sea 
is a fluid medium, these boundaries are much fuzzier and more porous 
than their terrestrial counterparts. These fluid boundaries are reflected 

in the general absence of widespread property rights and enclosure in 
the oceans up until the mid-twentieth century, with the sea and its re
sources still broadly viewed as public property or a commons in many 
contexts and regions (Skladany et al., 2007; Steinberg, 2018). Yet, 
mariculture operations generally involve the exclusion of people and 
other activities, and thus the acquisition of property rights and the 
explicit demarcation of ‘boundaries’ around an ocean ‘space’. This 
enclosure of the ocean can recast marine governance networks and the 
sociopolitical hierarchies nested within them (Boucquey et al., 2016; 
Fairbanks et al., 2018). 

Mariculture also faces conflicting protectionist and productivist 
narratives that necessitate a distinct discourse separate from the broader 
aquacultural geography. There is an ‘overuse’ narrative that the ocean 
and its resources are already exceedingly taxed by human activities 
(Steinberg, 2008), with mariculture representing an additional ‘use’ of 
the marine world. Simultaneously, mariculture advocates across gov
ernments, NGOs, and the industry itself tout marine farming as a means 
of relieving fishing pressure, conserving wild-capture fish stocks, and/or 
producing more food (Stotz, 2000). These contrasting perspectives are 
further convoluted by the conflation of small-scale, commercial pro
duction with industrialized mariculture development, overlooking how 
the latter can displace and undermine the former. Artisanal and small- 
scale, commercial mariculture is and has been a central part of the 
livelihoods and cultures of many coastal communities, particularly in 
East Asia (Msuya & Hurtado, 2017; Subasinghe et al., 2009). But 
mariculture has also rapidly industrialized over the past 60 years in 
some regions (Costa-Pierce, 2002; Naylor et al., 2021), most notably in 
Norway and Chile where farmed salmon production has exploded 
(Phyne, 2010). Researchers have highlighted the environmental con
cerns (e.g., disease outbreaks, escapees, and habitat destruction) asso
ciated with these industrialized operations, most prominently in the 
context of intensive finfish production; however, conservationists, 
popular media, and the general public often ascribe these impacts to 
mariculture more broadly, regardless of the scale of production or the 
farmed species (Knapp & Rubino, 2016). These dueling commentaries 
complicate political, scientific, and public perceptions of mariculture 
not found in other food production settings (Froehlich et al., 2017). 

There are also important environmental and logistical differences 
between farming in the ocean versus other aquatic settings that warrant 
specific exploration by geographers. The ocean offers substantial ex
panses of potentially suitable mariculture production area as well as key 
production inputs such as food (for filter-feeders like molluscs), nutri
ents (for primary producers like algae), and oxygenation (Roels et al., 
1979; Tang et al., 2011). On the other hand, the marine environment is a 
far more hostile one to operate in compared to terrestrial or freshwater 
environments. Farm operators must navigate volatile changes in 
weather and ocean conditions as well as invest in equipment and tech
nology that can withstand this harsh environment. While land-based 
aquaculture operates in a much more forgiving environment and there 
are also large expanses of land available, this form of production must 
grapple with its own limitations, including water shortages, pollution, 
and price increases for production inputs (Costa-Pierce et al., 2021; 
Newton et al., 2021). Given these differences, it is important to under
stand the geographic factors that shape the distinct industrial develop
ment pathways for mariculture. Technological advances and the 
adaptation of organizational elements from other established marine 
industries (e.g., offshore petroleum extraction) are opening up the ocean 
frontier and tackling some of the physical obstacles to production, 
particularly in offshore environments (Fløysand & Jakobsen, 2017). In 
doing so, these advances are recasting the knowledge processes of land- 
based and freshwater aquaculture production and constructing new 
networks of technological and organizational innovation. 

Our argument for a specific ‘maricultural geography’ does not extend 
singularly from a dearth of geography-centric literature on marine 
farming. We also contend that the context of the ocean opens new 
possibilities of thinking geographically, as the marine world “creates the 
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need for new understandings of mapping and representing; living and 
knowing; governing and resisting” (Steinberg & Peters, 2015, 260). Just 
as geographers can advance mariculture scholarship, the mariculture 
context offers an opportunity to expand disciplinary ontologies and 
paradigms. For example, Ascui et al. (2018) explore the burgeoning 
agency of environmental Big Data in the context of salmon mariculture 
management in Tasmania, diverging from previous geographic per
spectives on data as a passive intermediary. And through a case study of 
tidal flat fisheries in South Korea, Choi (2019) extends critiques of 
neoliberal logics beyond variegation to consider the “drivers and po
tentiality of the making of neoliberal assemblages” (21). These chal
lenges to established theory reveal mariculture’s potential as a proving 
ground and honing mechanism for the geographic discipline. Maricul
ture specifically, rather than the marine environment and other marine 
activities broadly, presents fertile territory for geographic engagement 
as an extension of the existing agro-food geographies corpus. The focus 
of this paper is thus not simply on how the marine environment presents 
a different context for considering geographic theory and practice but 
how mariculture specifically challenges existing considerations around 
the production of nature. 

3. Maricultural geography in review 

We review geographers’ contributions to mariculture scholarship 
following a similar approach to Belton and Bush’s (2014) survey of 
aquacultural geography. We narrowed our literature search to 2019′s 
top 50 geography journals ranked by Clarivate Analytics (formerly the 
Institute for Scientific Information) (see Supporting Information, 
Table SI1) and used the Web of Science database to search for mari
culture papers published in these journals from 1990 to 2020. We 
acknowledge that limiting our search to the top 50 geography journals 
excludes mariculture research by geographers published in non- 
geography journals. However, we contend that by querying the lead
ing geography journals, we can more explicitly assess how geographers 
have situated mariculture within the discipline, understand how mari
culture has been employed as a context for geographic theory, and gauge 
to what extent geography journals are contributing to and disseminating 
mariculture scholarship. Given the dominance of English-language 
journals in academia, we note that our review provides a limited ac
count of non-Anglophone scholarship. 

The term ‘mariculture’ has been applied to a variety of production 
systems, including those taking place in brackish water and in land- 
based saltwater tanks. However, for the purposes of this paper, we uti
lize the definition from the Food and Agriculture Organization (FAO) of 
the United Nations that ‘mariculture’ is “conducted in the sea, in a 
marine water environment” (FAO, 2020, 25). As such, we did not 
include literature focused on aquaculture in brackish pond and coastal 
lagoon settings or marine species grown in land-based tanks. However, 
we did include production of rainbow trout in the Baltic Sea, despite its 
classification as a brackish water environment by the FAO, given it is 
connected to the Atlantic Ocean and its hydrography (including tidal 
currents) mirrors that of oceans. 

We queried 30 different terms that could be used to refer to aqua
culture operations in marine environments (see Supporting Information, 
Table SI2), including species-specific terms for marine farming. We 
applied each of these terms under ‘topic’ in the Web of Science advanced 
search in conjunction with the journal title under ‘publication name’. 
This search produced 90 papers. Given the expanse of our search terms, 
we then conducted a thorough review of each article to verify their 
application to mariculture, including removing papers on coastal pond 
and lagoon aquaculture and papers where mariculture was conflated 
with aquaculture broadly with no specific focus on marine production. 
We also differentiated between papers that situated geographical con
cepts within the mariculture arena, and those that only included a 
passing reference to mariculture; we excluded publications that simply 
mentioned mariculture (e.g., in a list of marine activities) or did not 

focus on mariculture in a way that was imperative to meeting the stated 
objectives of the paper (e.g., Karp et al., 2015). We retained articles 
where mariculture was not the central focus but provided perspective for 
the broader discussion and objectives of the paper, including papers that 
discussed aquaculture broadly but had mariculture-specific commentary 
as one component. This approach resulted in 45 papers for our evalua
tion of the current state of ‘maricultural geography’ (see Supporting 
Information, Table SI3). 

For each of the 45 publications, we recorded information on key 
geographic themes and theories, case study locations, and species. 
Approximately 69% of the articles were published after 2009, indicating 
a growing engagement with mariculture by geographers in the last 
decade (Fig. 1). Of the 50 journals we queried, only 18 included mari
culture articles, and 7 of those have published only one mariculture 
piece as of 2020. Further, three journals (Global Environmental Change, 
Journal of Rural Studies, and Geoforum) were responsible for almost half 
(~47%) of the total number of publications. 

Although 14 countries were represented in the literature, Chile and 
Norway accounted for 46% of the case study papers. Given this trend, it 
is not surprising that salmon production featured in 60% of species- 
specific studies; shellfish was a distant second with 20% of articles. 
The focus on Norway and Chile is indicative of a broad bias in geography 
and other disciplines towards countries farming high-value, globally 
traded species to the neglect of countries whose production, in some 
cases, dwarfs that of Chile and Norway but who produce species that 
have lower market value and are sold in domestic markets (Fig. 2a) 
(Belton & Bush, 2014). For example, China and Indonesia are the top 
two mariculture-producing countries and made up ~80% of global 
mariculture production by volume in 2018 (Fig. 2b) (FAO, 2020). Not 
one article in our review focused exclusively on either country, and 
China’s only notable inclusion was as part of Coull’s (1993) global re
view of mariculture production trends. For comparison, Norway and 
Chile contribute less than 5% to global mariculture production volume 
(FAO, 2020). 

The geographic composition of the papers we identified is at least 
partially attributable to the preponderance of English language journals 
located in the Global North in Web of Science’s top 50 rankings which, 
in turn, is a reflection of academia’s larger bias towards publishing in 
English (Belcher, 2007; Hyland, 2016). We acknowledge that our sam
pling method limits the scope of our review and excludes maricultural 
geography contributions made in languages other than English. While 
this limitation is indicative of a broader need to develop transnational 
and translingual dialogues within geography, addressing these gaps in 
representation can foster compelling opportunities for maricultural ge
ography scholarship moving forward. 

4. Existing foundations and emerging discourses 

Based on our detailed review of geographic engagement with mari
culture over time, we identified existing and emerging research areas 
within this discourse. The following section provides an overview of the 
existing English-language maricultural geography corpus, divided into 
subsections based on three broad themes: political economy, political 
ecology, and science and technology studies. Within this broader review, 
we also explore how geographic perspectives have progressed over time 
within these themes and subthemes. This approach allows us to assess 
deficits in the broader literature as well as identify specific areas where 
geographic perspective is lacking. We recognize that papers often 
grapple with multiple themes or subthemes, but we grouped articles 
based on their primary research questions and objectives. For publica
tions where mariculture was not the central focus, we categorized them 
based on the context in which mariculture was addressed. Because the 
current maricultural geography literature is limited, we are intentional 
in our inclusion of all 45 publications in the following review as we seek 
to understand the extent to which geographers have situated themselves 
within the maricultural scholarship. 

E.O. Ruff et al.                                                                                                                                                                                                                                  



Geoforum 131 (2022) 1–11

4

4.1. Political economy 

Political economy perspectives can delve into the systems, processes, 
and actors that operationalize governance, investment, commodifica
tion, and labor within the mariculture industry. Geographic engagement 
with mariculture has been skewed heavily towards this discourse, with 

governance perspectives predominating. Geographers have also grap
pled with the potentiality of knowledge spillovers across mariculture 
sectors, the industry’s role in the global seafood market, and how 
mariculture can change labor dynamics within rural communities. 
Mariculture’s burgeoning role in our global food system necessitates the 
evaluation of the sociopolitical and economic structures that are shaping 

Fig. 1. Thirty years of maricultural geography. Mariculture papers published in geography journals per year (left axis, green bars) and cumulative publications 
over the 30-year review period, 1990–2020 (right axis, purple line). (For interpretation of the references to colour in this figure legend, the reader is referred to the 
web version of this article.) 

Fig. 2. Number of paper references compared to country-level mariculture value and production. A) Countries total mariculture production value (USD ‘000) 
(left axis, blue bars) and the number of mariculture papers in the top-50 geography journals referencing them (right axis, yellow bars) are shown to the left. B) 
Countries’ total mariculture production volume (MT) (left axis, green bars) and the number of mariculture papers in the top-50 geography journals referencing them 
(right axis, yellow bars) are shown to the right. Sources: FAO, 2020; Marine Scotland, 2020. (For interpretation of the references to colour in this figure legend, the 
reader is referred to the web version of this article.) 
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the industry as it evolves. Geographers have pursued analogous lines of 
inquiry within the context of terrestrial food systems from which they 
can draw on and adapt for mariculture. 

4.1.1. Regulatory frameworks for an emerging bioeconomic sector 
Lloyd and Livingstone’s (1991) initial foray into the institutional 

mechanisms that control and operationalize the mariculture industry in 
Scotland was followed by similar case study assessments of regulatory 
regimes by McDaniels et al. (2005) in Canada and Peel and Lloyd (2008) 
also in Scotland. These studies offer insights into the need for public 
consultation in mariculture planning frameworks (Lloyd & Livingstone, 
1991), the importance of multi-scale considerations in regulatory de
cisions (McDaniels et al., 2005), and the rise of regulatory regimes as a 
response to perceived operational problems within the mariculture in
dustry (Peel & Lloyd, 2008). The growth of geographic governance 
scholarship corresponded with greater focus on critical perspectives in 
later years (starting in 2013), offering commentary on neoliberal 
governance practices within the mariculture industry (Choi, 2019; 
Fabinyi, 2018; Silver, 2013), indigenous interactions with mariculture 
governance regimes (Silver, 2014), mariculture policy mobilities in the 
United States (Fairbanks, 2018), blue bioeconomy governance (Albrecht 
& Lukkarinen, 2020), and the assertion of regulatory authority through 
mapping (Movik & Stokke, 2020). 

These later publications are more intentional in their employment of 
geographical perspectives and theory and directly engage with dy
namics distinct to mariculture such as privatization of public ocean 
space and governance within the blue economy. For example, Silver 
(2013) challenges the disciplining of the coastal space and its subjects 
through government-led and government-funded interventions under 
the guise of economic modernization and sustainability. In the context of 
shellfish aquaculture initiatives in British Columbia, they highlight the 
capitalist transformation of ocean spaces via enclosure and privatiza
tion, which are “prioritized and reproduced through discourse and 
government activity” (Silver, 2013, 436). Additionally, Albrecht and 
Lukkarinen (2020) grapple with the disconnect between national blue 
economy policy frameworks and localized implementations of those 
policies, highlighting four key arenas of ‘reconnection’: blue resource 
values, technology and innovations, blue markets and products, and 
water governance arrangements. These reconnections are not simply 
“counter-discourses for the hegemonic blue-growth policies” but emer
gent pathways “to engage with localized blue (bio)economy de
velopments” through strong local and regional networks (Albrecht & 
Lukkarinen, 2020, 14). 

4.1.2. Flows of investment, commodity chains, and labor relations 
In the early years of our review timeline, economic perspectives were 

absent from the maricultural geography literature outside of Coull’s 
(1993) review of global trends in aquaculture development. Industry 
development perspectives are still quite limited, though insightful. 
Employing co-evolution and path-dependence theories, Aarset and 
Jakobsen (2015) explore the institutional arrangements within the 
highly profitable salmon mariculture industry in Norway, finding these 
frameworks have not diffused to other mariculture sectors, which have 
struggled to find similar development and growth success. This phe
nomenon indicates there are potential barriers to co-evolution across 
seemingly analogous industry paths in Norwegian mariculture and 
suggests knowledge transfers within the mariculture industry are not a 
given. Fløysand et al. (2017) utilize a similar theoretical basis to explore 
the dynamic interplay between foreign direct investment, multinational 
companies, and industry renewal in western Norway’s salmon farming 
industry. 

The early 2000s mark an increased engagement by geographers with 
seafood market dynamics. Commodity chains are a popular focus for 
these papers, with geographers investigating ‘buyer-driven’ markets 
within the mariculture industry itself (Phyne et al., 2006; Phyne & 
Mansilla, 2003) and analyzing mariculture’s growth and position within 

the global seafood value chain (Wilkinson, 2006). Through an integrated 
livelihood and value-chain analysis approach, Andriesse (2018) expands 
on this research in the context of poverty reduction and rural develop
ment in the Philippines, contrasting downstream export successes (e.g., 
the increasing value of seaweed exports) with the precarious social and 
economic conditions faced by upstream actors (e.g., rural producers’ 
dependence on costly intermediaries to connect to urban markets). 
Parallel literature explores the rise of mariculture as a global industry 
and the resulting international trade flows associated with feed inputs 
(Deutsch et al., 2007), the impact of agglomeration on profits in the 
Norwegian salmon farming sector (Asche et al., 2016), and the evolution 
of the market structure for the Spanish turbot industry (Fernández- 
González et al., 2020). 

Mariculture is often promoted by national governments and devel
opment initiatives as a form of economic enhancement, including job 
creation (Engle, 2009). As such, labor geographies can provide critical 
insights into the sociospatial processes and patterns of employment 
within the mariculture industry. However, our literature search uncov
ered only a few studies of labor processes within the mariculture in
dustry. While focusing on several potential drivers of land use change in 
Southern Chile, Díaz et al. (2011) find that proximity to salmon farming 
production centers increased the probability of land abandonment, 
possibly indicating that mariculture operations offer rural job opportu
nities that encourage labor migration from the agricultural sector. 
Oseland et al. (2012) explore labor organization within the Chilean 
salmon mariculture industry and challenge traditional applications of 
labor geography, particularly regarding the scale at which labor dy
namics are evaluated. Employing the term ‘glocalcentrism’, i.e., “the 
tendency in labor geography to overemphasize local-to-global connec
tions”, they argue that nationally-scaled structures and processes (which 
have been influenced by the Pinochet regime’s lingering legacy of labor 
repression) are integral considerations in discussions of labor agency 
(Oseland et al., 2012, 95). Kluger et al. (2020) offer perspectives on 
labor mobility and migration due to an abrupt environmental distur
bance, in this case the El Niño Southern Oscillation that occurred off 
coastal Peru in 2017. In exploring how small-scale resource users (i.e., 
fishers and scallop farmers) cope with climatic events through mobili
zation, they find a gender bias whereby men are the main actors of labor 
migration despite women’s major contributions to fisheries and mari
culture activities (Kluger et al., 2020). 

4.2. Political ecology 

Political ecology provides a useful lens for untangling the relation
ship between the natural environment and socioeconomic processes, 
including the sociocultural dynamics among users and consumers of 
nature. The maricultural geography scholarship that engages with 
themes in the political ecology arena has a fairly limited scope, focusing 
largely on ecological sustainability (with a handful of critical perspec
tives on sustainability metrics) and conflicts among users of the ocean 
space. Geography is well-situated to contribute to and direct these dis
courses within mariculture scholarship as the discipline can grapple 
with evolving expectations of ecological, social, and economic sustain
ability as a collective set of objectives as well as harness ideologies of 
environmental conservation and social justice, focusing them through a 
lens of place and space. 

4.2.1. Environmental impacts and the operationalization of sustainability 
Geography’s initial engagement with environmental issues related to 

mariculture centered on the impacts of fish disease and issues of 
contamination from feed and chemical treatments (Barton, 1997), par
alleling early discourse in other disciplines (e.g., Silvert & Sowles, 1996; 
Sindermann, 1984; Tovar et al., 2000). Barton and Fløysand (2010) 
further assess the rise of the Chilean salmon industry under weak 
environmental regulations, its collapse due to disease outbreaks in the 
late 2000 s, and its attempt to emerge from this crisis via new 
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sustainability-oriented ‘neo-structural’ governance regimes. Geogra
phers have also given attention to sustainability through a climate lens, 
focusing on the feasibility of meeting current and increased per capita 
fish consumption through wild-capture fisheries and aquaculture 
broadly (with the salmon farming industry highlighted) (Merino et al., 
2010) and the potential impact of predicted climatic conditions on the 
global fishmeal value chain (which mariculture is heavily dependent 
upon) (Merino et al., 2012). 

More recent discourses explore the ways in which sustainability can 
be operationalized within the mariculture industry. Swanson (2015) 
describes ‘shadow ecologies’ (Dauvergne, 1997) that Japan’s high de
mand for farmed salmon has created in Chile, specifically how the 
former country’s patterns of resource consumption affect the natural 
environment of the latter. In transferring the environmental liabilities 
associated with large-scale production of salmon to Chile, Japan has 
been able to decentralize and restructure its own salmon industry to
wards sustainability through eco-friendly management schemes that 
acknowledge indigenous rights as well as citizen-led conservation pro
jects (Swanson, 2015). Geographers have also offered critiques of sus
tainability certification schemes that seek to operationalize 
sustainability through quantitative assessments of mariculture opera
tions. The development and implementation processes of certification 
paths and the global and local actors that contribute to their construc
tion invite manifold biases (e.g., the design of standards by retailers and 
NGOs in the global North for application to operations in the global 
South), and geographers have challenged the political and social legit
imacy of these proposedly impartial systems (Cid Aguayo & Barriga, 
2016). Another arena for geographic critique is the predominant focus of 
certification schemes on environmental and governance standards, to 
the exclusion of social, cultural, and economic issues. Through a global 
review of aquaculture certification schemes and standards (several of 
which are specific to mariculture), Osmundsen et al. (2020) find that 
even when cultural and economic indicators are considered, they are 
primarily focused on issues of industry investment in technology/ 
innovation and employee interests and well-being, not the equitable 
distribution of economic benefits or the creation of local social capital. 

4.2.2. Human resource conflicts and socionatural transformations 
Engagement with issues of user and property rights in mariculture 

have been notably sparse. This absence is particularly significant given 
perceptions of the sea as a public space and the fluidity of the ocean 
complicate the application of terrestrial forms of user and property 
rights to mariculture. Earlier literature focuses on conceptualizing the 
costs and benefits of mariculture to coastal users (Ridler, 1997), the 
property institutions employed to operationalize commercial maricul
ture (Suryanata & Umemoto, 2003), and collective choice rights in 
resource use decisions (Suryanata & Umemoto, 2005). Coastal and 
environmental planning processes feature prominently in these papers, 
both as a means of negotiating and resolving human and resource con
flicts (Ridler, 1997; Suryanata & Umemoto, 2003) and as a form of 
representative politics that requires special attention to social processes 
during formal public deliberations (Suryanata & Umemoto, 2005). 

Consultative processes carry over into later publications as well, with 
a greater inclination towards understanding the geographies of stake
holder dynamics. Through a rural postproductive transition lens, Hanes 
(2018) explores the dynamics between coastal landowners and seafood 
farmers at lease hearings in three of Maine’s mariculture regions, finding 
that varying physical and cultural geographies in these areas create 
differing levels and forms of user conflict. Hanes pursues an explanation 
as to why certain conflicts arise among groups by observing stakeholder 
dialogues at town hall meetings. Alternatively, Plieninger et al. (2018) 
and Herrera-Racionero et al. (2020) consult with stakeholders directly 
to identify potential conflicts. The former leverages participatory map
ping and narrative analysis techniques to assess local opinions of fish 
farming and processing (as well as tourism and renewable energy) in the 
Faroe Islands, revealing mixed levels of acceptance and concern 

regarding the mariculture industry. Herrera-Racionero et al. (2020) take 
a more qualitative approach to explore the competitive relationships 
between mariculture farmers and local fishermen and identify potential 
obstacles to future management collaborations. These relationships are 
reflected in how each stakeholder group perceives and interacts with the 
sea and its inhabitants, creating two conflicting groups that are 
“immersed in a process of mutual misunderstanding, leading them to 
adopt positions which are irreconcilable” (Herrera-Racionero et al., 
2020, 129). 

Despite prominent depictions of mariculture as a means of economic 
development for rural communities (by governments, NGOs, and aca
demics), geographers’ attention to this arena has been limited. However, 
it is possible that the bias of our review methodology towards English- 
language publications focused on the Global North has obfuscated the 
extent to which geographers have contributed to this discourse in other 
languages and world regions. Several of the papers outlined in this re
view are case studies of rural countries and regions; however, their 
attention is directed towards economic markets, governance, and tech
nology that just so happen to occur within these areas rather than the 
mechanisms by which mariculture transforms socioeconomic and 
ecological communities themselves. Blanco et al. (2015) pursues this 
latter objective through an ethnographic assessment of Patagonia’s 
regional transformation resulting from the territorialization of salmon. 
They posit that salmon farming introduces new forms of biopower that 
are operationalized through neoliberal markets, prompting regional 
transformation by producing “new relations between life, agency and 
nature” (179). 

4.3. Science and Technology Studies 

Science and Technology Studies (STS) (sometimes referred to as 
Science, Technology and Society) grapples with the ways in which sci
ence, society, and political processes shape systems of knowledge and 
innovation and, in turn, how the latter impact socioeconomic and cul
tural institutions. As a relatively nascent commercialized industry that 
operates within the challenging ocean environment, the intellectual, 
material, and social facets of mariculture production have received 
limited scholarly attention, and geographic contributions to the STS 
discourse focused on mariculture have been sparse in comparison to the 
political economy and political ecology literature. However, six of the 
eight STS papers presented below were published within the final four 
years of our review timeline, indicating an increasing engagement with 
this corpus. 

4.3.1. Industry evolution and sociotechnical systems 
In exploring the institutional-spatial dynamics that characterize 

modernization, technology, and knowledge processes in mariculture, 
Doloreux et al. (2009) start to unravel the role of policy and innovation 
support organizations in stimulating development of the mariculture 
industry in Norway and suggest that the absence of such institutions as 
an explanation for Quebec’s less successful industry growth. Fløysand 
and Jakobsen (2017) employ an evolutionary economic perspective to 
better understand industrial ‘renewal’ – understood as industry rejuve
nation and innovation – through the development trajectories of green 
technologies for salmon mariculture in Norway. They find that the 
Norwegian salmon farming industry illustrates lock-in tendencies, 
whereby industry actors and institutions seek to preserve the existing 
industrial structures and slow the process of renewal (Fløysand & 
Jakobsen, 2017). These dynamics have limited the expansion of green 
technology within the industry and offer a critical foundation for un
derstanding the evolution of and barriers to more sustainable operating 
practices within the mariculture industry. 

Barton et al. (2019) turn a critical eye to the processes by which 
innovation is pursued. They contrast the ‘traditional science-firm nexus’ 
of neostructural productivism, where innovation objectives center solely 
on expanding or improving production, with responsible research and 

E.O. Ruff et al.                                                                                                                                                                                                                                  



Geoforum 131 (2022) 1–11

7

innovation that balances production objectives with sustainable 
regional development goals such as improving local livelihoods and 
welfare. This nascent focus on development objectives has called 
attention to the regional transformations of peripheral economies as a 
result of the techno-industrial complex of commercial salmon aquacul
ture. This has been particularly apparent in southern Chile, where 
“techno-scientific production of the Atlantic salmon as an industrial 
commodity” has forced the local socioecological communities into large 
global markets (Miller, 2018, 128). This commodification has created a 
cash and credit economy that has enabled the expansion of other soci
otechnical systems, such as the Mall Paseo Chiloé retail space, in a 
previously rural region (Miller, 2018). 

4.3.2. Social construction of knowledge and space 
The few publications exploring the people, places, and procedures 

that shape and promulgate information proffer valuable context for how 
knowledge creation processes operate around the mariculture industry 
and suggest the immense potential for geographers to participate further 
in this corpus. Both Peuhkuri (2002) and Freitag (2018) assess how in
terest groups wield knowledge to influence mariculture policy and 
management decisions. The former does so through a case study of 
rainbow trout farming in Finland and the regulatory struggle between 
fish farmers and other stakeholders that was driven by competing defi
nitions of ‘eutrophication’, focusing on “the role of knowledge as a 
resource in the struggle over the definition” (Peuhkuri, 2002, 157). In 
this example, interest groups selectively applied research results to prop 
up their pre-established views while simultaneously using scientific 
uncertainty as a justification to oppose environmental restrictions on 
fish farming effluent. Freitag (2018) similarly deals with the problem
atization of definition, this time in the application of the term ‘wilder
ness’ as outlined in the United States Wilderness Act of 1964. Through 
an ethnographic study of communities located in the North Bay of Cal
ifornia, they find that stakeholder-driven discussion can facilitate inte
grated definitions and values and construct new forms of knowledge 
(Freitag, 2018). Mansfield (2011) moves beyond stakeholder knowledge 
processes and technological infrastructure to explore how aquaculture 
and salmon mariculture specifically have led to the reconstruction of 
knowledge in the context of human health narratives surrounding sea
food consumption and the production of a “materially different fish” 
that can contain larger concentrations of pollutants than wild capture 
fish (423). By integrating human health with geographic considerations 
of nature-society relations, Mansfield reconceptualizes the recursive 
relationship between production (of fish bodies) and consumption (by 
human bodies) as both unhealthy and healthful. 

With the emergence of new technologies and expanding data 
collection capabilities, there is growing geographic attention given to 
the evolving role of information in shaping governance systems for 
mariculture. Ascui et al. (2018) grapple with the ‘new and unpredictable 
agency’ of environmental Big Data in the management of salmon 
mariculture in Tasmania, exploring how data are central actors in de
bates regarding how the salmon farming industry is managed. In this 
way, their work diverges from traditional critical perspectives, which 
have evaluated the tools and methods of data collection but have largely 
neglected to critically evaluate the data themselves, instead treating 
data as mere byproducts of knowledge production. 

5. Unexplored potential 

Despite the growth in contributions to a maricultural geography in 
recent years, there remains substantial scope and depth left unattended. 
The liquid volume of the ocean and its distinct processes of ecological, 
political, economic, and cultural circulation provide opportunities to 
examine both the potential for and limitations to expanding existing 
geographic frameworks to new spaces. As Lehman (2020) argues, the 
ocean has challenged geographers’ traditionally terrestrial-centered 
epistemologies and ontologies, showcasing limits to our existing 

paradigms and requiring new pathways for thinking geographically. 
Relatedly, alongside the continued development of marine farming, 
there are exciting opportunities to highlight the distinct contributions 
that geographic scholarship can add to the larger field of mariculture 
studies, and, in turn, to demonstrate how thinking through mariculture 
can contribute to expanding and reconfiguring the canon of geographic 
thought. In this section we outline three possible pathways for 
geographic engagement in the mariculture discourse: food geographies, 
feminist geographies, and geographies of science and data. These are not 
intended as an exhaustive list of themes or questions but represent 
promising avenues where geographers publishing in English-language 
journals have been conspicuously absent despite analogous discourses 
within the discipline. 

5.1. Food geographies 

Geographic examinations of food have asked basic questions 
involving ‘who gets what, where, and how’ (Smith, 1974). To date, food 
geographies have been expansive, connecting food deserts to the 
perpetuation of health disparities in low-income communities (e.g., 
Shannon, 2014), elucidating how foodways link to people’s sense of 
place and identity (e.g., Dudley, 2011; Yeh & Lama, 2013), and inves
tigating questions of justice and sovereignty in urban food systems (e.g., 
Gatrell et al., 2011). And yet, many of these foundational questions that 
inform research in food geographies have yet to be applied to maricul
ture. Existing literature (Costello et al., 2020; Gentry, Froehlich, et al., 
2017) estimates that mariculture could contribute substantially to 
increased supplies of seafood as wild-capture fisheries production 
stagnates. However, these estimates are aggregated at global and na
tional scales and have not considered the spatial distribution of and 
access to this potential increased food supply (Brugere et al., 2021; 
Krause et al., 2015). Mariculture presents geographers with the distinct 
opportunity to delve into these questions of equity in the context of a 
multiscalar food system that participates in both global commodity 
chains and domestic markets. 

The promotion of mariculture development for the purpose of eco
nomic growth and food security is often targeted at countries in the 
Global South, and discussions of mariculture’s economic potential in 
these countries largely center on being able to participate in global 
markets (Asche et al., 2015; Bostock et al., 2010), which necessitates the 
industrialized production of high-value, capital-intensive species, such 
as salmon and cobia. While geographers have started to examine the 
impacts of capital injection and building infrastructure on rural econo
mies, their focus has been exclusively in the context of salmon produc
tion in Chile. Expanding these perspectives to other regions of the Global 
South can highlight the varying ways in which industrialized maricul
ture is subsumed under and projected through economic growth and 
food security narratives. In this regard, geographers can turn their 
attention to impacts of industrialized mariculture on traditional forms of 
food provision, including the displacement of artisanal fishing commu
nities and small-scale, commercial marine farming practices; shifts in 
community structure as a result of in-migrating labor; and political 
struggles over who decides the course of industry development and what 
knowledge they employ in decision-making. Additional discourses can 
give attention to the sociocultural geographies that link people to the 
sea, consider the individual and collective identities that are attached to 
traditional marine resource use, and attend to the ways in which mari
culture conforms to and contends with the sociocultural connections and 
values of coastal communities. Extending the oceanic reach of food ge
ographies research in this way will facilitate rethinking some of the 
normative underpinnings of mariculture as solely an economic and 
nutritional tool. 

5.2. Feminist geographies 

As mariculture has continued to expand, there has been recent 
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movement toward reconfiguring economic development objectives and 
shifting political and industrial focus from blue economies to blue 
communities (Campbell et al., 2020). The ‘blue communities’ concept 
eschews maximizing economic growth and argues for “multidimen
sional wellbeing”, whereby social, cultural, and environmental equity 
are prominent objectives of mariculture development (Campbell et al., 
2020, 3). Feminist geographies, in particular, are poised to grapple with 
these issues of economic, environmental, and social equity associated 
with maricultural development trajectories. 

Although mariculture in some contexts has more gender-equitable 
employment than wild-capture fisheries (e.g., Brugere & Williams, 
2017; Burbridge et al., 2001), there are substantial open questions 
regarding its gender impacts. Broadening the conceptualization of work 
to encompass a range of activities—commodified and non-commodified, 
paid and unpaid—has been a longstanding project of feminist political 
economy (Battacharya, 2017; Federici, 2004; Meehan & Strauss, 2015; 
Oberhauser, 2000). Thus, alongside charting gendered rates of access to 
formal employment in mariculture, it is necessary to critically engage 
with the impacts of commercial mariculture development on other 
strategies of social provisioning in coastal communities—for instance, 
subsistence fishing—as well as on reproductive care work within the 
household. Even where industry increases employment, it has the po
tential to exacerbate inequities in regions as new industrial work in
tersects, overlaps, and offsets older forms of household production. 
Simultaneously, if mariculture development displaces other subsistence 
economies, particularly those operating in the nearshore area, it will 
increasingly render families and communities dependent on the recir
culation of wages from the mariculture industry, creating new tertiary 
economies and labor hierarchies. 

Feminist perspectives should also look beyond industrialized pro
duction and attend to the social and economic agency of women 
participating in the small-scale, commercial production of low-value 
mariculture products. For example, seaweed farming, particularly in 
the Global South, is conducted mostly by women (Msuya & Hurtado, 
2017). While this production is unlikely to drastically change the eco
nomic trajectory of their respective countries, it has enabled these 
women to not only generate a sustainable livelihood for themselves but 
also to improve the health and educational outcomes of their families 
and communities (Msuya & Hurtado, 2017). In engaging with these 
largely overlooked forms of small-scale production, feminist geogra
phers can uncouple community well-being from economic growth and 
recalibrate mariculture development objectives to the local level rather 
than at national or global scales. 

There are also intriguing age dynamics across the various scales of 
mariculture production that present distinctive opportunities for 
geographic engagement through a feminist lens. In some regions of the 
world, elderly women and men play a key role in the small-scale, 
commercial industry; however, older workers are starting to experi
ence displacement as businesses seek to increase processing speeds by 
bringing in younger workers (Soejima, 2014). As industrialized mari
culture expands, the current social structures of these latter communities 
will likely be subverted as traditional opportunities within the sector are 
reallocated to younger populations. Geographers can reflect how these 
agrarian transitions can marginalize established livelihood strategies for 
particular subpopulations and substantially change the current social 
structure of these coastal communities. 

5.3. Social studies of science and big data 

As our capacity to collect, study, and synthesize high-volume and 
high-dimensional datasets has expanded, geographers have pursued 
dialogues regarding the use of Big Data in geography as well as how 
geography can inform Big Data scholarship (e.g., Graham & Shelton, 
2013; Kitchin, 2013). These discussions largely center on social datasets 
used in human geography (e.g., Graham & Shelton, 2013) and geospatial 
datasets utilized by GIS and spatial scientists (e.g., Chun et al., 2019). 

While the sea remains largely underexplored, especially in comparison 
to land, new technologies have enhanced real-time, high-resolution 
visualization of ocean dynamics and have brought the ocean environ
ment into the realm of modern Big Data (Lehman, 2018). 

Feminists writing at the interface of geography and STS have eluci
dated how gender and patriarchal power structures are imbricated 
within and projected forward through technological systems (e.g., 
Haraway, 1988; Holloway et al., 2000; Lohan & Faulkner, 2004). From 
data collection technologies that inform the management of established 
mariculture farms to technologies of governance that delineate the 
spaces in which mariculture can operate, technoscientific tools for de
cision making abound within the industry. For example, marine spatial 
planning (MSP), akin to land-use planning, has been presented as a 
means of encouraging mariculture development by identifying ocean 
areas with suitable growing conditions as well as reducing conflicts with 
other industries and ocean stakeholders (Gentry, Lester, et al., 2017; 
Lester et al., 2018). MSP is based on an iterative process of scientific data 
collection and stakeholder participation and generally entails devel
oping maps (through spatial software like GIS) that designate usage of 
the ocean space. MSP and similar processes of technoscientific mari
culture governance can create inequitable power structures, bias per
ceptions of scientific ‘knowledge’, and alter relational ontologies 
depending on the proprietors of the mapping technology and the 
stakeholders included in consultative processes (Garland et al., 2019). 
Lehman (2018) suggests that moving ocean science from traditional 
ship-based studies to data centers or even home offices may enable 
women to overcome some of the traditional exclusionary geographies of 
ocean science. Thinking carefully through these changes, and the po
tentials and pitfalls they present, feminist geographers are situated to 
define questions of power and participation in marine spatial planning 
processes and untangle the sociopolitical knots that are embedded in 
mariculture’s technoscientific systems. 

In addition to these knowledge enshrining processes, geographers 
should also consider how data and analytics are circumscribing the 
ocean into spheres of legal and economic authority. Although Ascui et al. 
(2018) grapple with the role of Big Data in salmon mariculture gover
nance in Tasmania, there are more and broader considerations for ge
ographers. For example, Shapiro (2020) demonstrates how ‘smart cities’ 
are cultivated by data flows and information merging with capital in 
urban settings, creating systems of ‘logistical governance’. Change the 
urban setting to the ocean, and we are presented with questions about 
the architecture of a developing marine industry and how legal and 
institutional infrastructure is built in a fluid environment. Additionally, 
physical geographers can leverage predictive technologies and Big Data 
to explore how climate change and ocean acidification will impact the 
siting and management of mariculture operations and the type of species 
suitable to changing oceanic conditions. 

6. Conclusion 

Mariculture is a growing sector in our global food system, and ge
ographers are uniquely positioned to reflect the realities of the industry 
as it expands, contributing valuable critiques and commentary to topics 
that have been largely overlooked by the broader mariculture scholar
ship. Situating geography within the context of ocean farming addresses 
the ‘net deficits’ in mariculture knowledge as well as challenges and 
broadens the discipline’s current discourses surrounding agro-food 
systems, socionatural networks, and technoscientific agency. Geog
raphy’s pluralism lends itself to untangling the human and more-than- 
human communities that are embedded in and intertwined through 
mariculture’s production of nature. By harnessing this intradisciplinary 
diversity, geographers can set forth a mariculture research agenda that 
not only engages their fellow practitioners but also encourages non- 
geographers in the mariculture arena to think more geographically. 
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impacts of intensive aquaculture in marine waters. Water Res. 34 (1), 334–342. 
https://doi.org/10.1016/S0043-1354(99)00102-5. 

Watts, D.C.H., Ilbery, B., Maye, D., 2005. Making reconnections in agro-food geography: 
alternative systems of food provision. Prog. Hum. Geogr. 29 (1), 22–40. 

Whatmore, S., 1993. Agricultural geography. Prog. Hum. Geogr. 17 (1), 84–91. https:// 
doi.org/10.1177/030913259301700106. 

Wilkinson, J., 2006. Fish: A Global Value Chain Driven onto the Rocks. Sociol. Ruralis 46 
(2), 139–153. https://doi.org/10.1111/j.1467-9523.2006.00408.x. 

Yeh, E.T., Lama, K.T., 2013. Following the caterpillar fungus: Nature, commodity chains, 
and the place of Tibet in China’s uneven geographies. Soc. Cult. Geogr. 14 (3), 
318–340. https://doi.org/10.1080/14649365.2013.765025. 

E.O. Ruff et al.                                                                                                                                                                                                                                  

https://doi.org/10.1111/j.1439-0426.1996.tb00066.x
https://doi.org/10.1111/j.1439-0426.1996.tb00066.x
https://doi.org/10.1007/BF01989327
https://doi.org/10.1080/08941920601052453
https://doi.org/10.1080/08941920601052453
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0525
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0525
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0530
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0530
https://doi.org/10.1007/s10811-009-9423-z
https://doi.org/10.1007/s10811-009-9423-z
https://doi.org/10.1111/j.1749-8198.2008.00173.x
https://doi.org/10.1111/issj.12152
https://doi.org/10.1068/d14148p
https://doi.org/10.1068/d14148p
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0555
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0555
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0555
https://doi.org/10.1111/j.1753-5131.2008.01002.x
https://doi.org/10.1111/j.1753-5131.2008.01002.x
https://doi.org/10.1016/j.geoforum.2004.11.007
https://doi.org/10.1016/j.geoforum.2004.11.007
https://doi.org/10.1068/a35116
https://doi.org/10.1016/j.geoforum.2015.02.018
https://doi.org/10.1016/j.geoforum.2015.02.018
https://doi.org/10.3354/meps08979
https://doi.org/10.1016/S0043-1354(99)00102-5
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0590
http://refhub.elsevier.com/S0016-7185(22)00036-7/h0590
https://doi.org/10.1177/030913259301700106
https://doi.org/10.1177/030913259301700106
https://doi.org/10.1111/j.1467-9523.2006.00408.x
https://doi.org/10.1080/14649365.2013.765025

	Existing foundations, emerging discourses, and unexplored potential for a maricultural geography
	1 Introduction
	2 The case for a maricultural geography
	3 Maricultural geography in review
	4 Existing foundations and emerging discourses
	4.1 Political economy
	4.1.1 Regulatory frameworks for an emerging bioeconomic sector
	4.1.2 Flows of investment, commodity chains, and labor relations

	4.2 Political ecology
	4.2.1 Environmental impacts and the operationalization of sustainability
	4.2.2 Human resource conflicts and socionatural transformations

	4.3 Science and Technology Studies
	4.3.1 Industry evolution and sociotechnical systems
	4.3.2 Social construction of knowledge and space


	5 Unexplored potential
	5.1 Food geographies
	5.2 Feminist geographies
	5.3 Social studies of science and big data

	6 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	Appendix A Supplementary material
	References


