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 � ABSTRACT: For the past 40 years, bycatch has been a signifi cant focus of fi sheries sci-
ence and management, yet bycatch has evaded clear defi nition persisting as a perennial 
fi sheries concern. Th is article brings insights from new materialism to examine the 
ontological politics of bycatch. Building on new materialist approaches to oceans and 
fi sheries, the article contributes to the bycatch debate by putting forth a new frame-
work for understanding bycatch as multiple, enacted through the material-discursive 
practices of science and policy. Th rough a survey of policy and scientifi c documents, 
the article traces the emergence of “bycatch” as a global fi sheries issue. Th e analysis 
broadens the orderings and normative understandings about human and nonhuman 
life infl ected by post-humanist and new materialist traditions, as well as fi sheries sci-
ence and policy.
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In the late twentieth century, bycatch made a splash on the global environmental scene.1  News 
media and the environmental conservation sector circulated graphic images of dolphins’ fatal 
encounters with commercial fi shing boats and videos of large nets of fi sh left  dead to waste 
at sea, having been picked over for only a few choice species. Th ese powerful images brought 
outcries from an enraged public concerned about the impact of commercial fi shing on marine 
mammals, seabirds, and the marine ecosystem more broadly. Bycatch was constructed as a pre-
eminent issue in fi sheries in need of scientifi c and managerial intervention. Yet, there is little 
consensus about what bycatch is, how it impacts fi sheries, or how it should be measured and 
managed.

In trying to render this “messy object” knowable and manageable, fi sheries scientists and 
managers attribute the confusion about bycatch, to technical, managerial, or epistemological 
shortcomings (Law and Singleton 2005). Technical explanations cite the lack of methodological 
standardization as the reason why bycatch has been so hard to defi ne and measure (Hall and 
Mainprize 2005; Kelleher 2005). As a managerial issue, the confusion about bycatch is located 
in an overly complex or constantly shift ing regulatory landscape (Wallace 1997). Epistemo-
logical explanations argue that the issue lies in bycatch being defi ned diff erently dependent on 
the perspective of the actor and associated cultural, social, or economic factors (Alverson et al. 
1994). Each of these approaches is underpinned by the ontological assumption that bycatch 
exists both as an objective material outcome of fi shing that can be measured, monitored, and 
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controlled, and as a concept in need of a shared vernacular and categorical structure. Th is article 
contributes to the discussion on bycatch by bringing to bear insights and methods from new 
materialism to examine the ontological politics of bycatch. It argues that to understand bycatch 
and the ways in which it circulates in the world, the question must be recast from what bycatch 
is to instead how bycatch is done through relational and heterogeneous practices of science and 
management.

Th e article begins with an introduction to the key thinkers and concepts from new material-
ism. In particular, the work of Annemarie Mol (1999, 2002) and Karen Barad (2007) scaff olds 
a conceptual framework and methodological approach that takes seriously the materiality of 
bycatch in relation to the various ways it is enacted through science and policy. Th rough a sur-
vey of policy and scientifi c documents, I trace the emergence of “bycatch” as a global fi sheries 
issue (Hoefer 2011). Th is textual analysis includes government documents such as fi sheries-re-
lated policy, reports, white papers, communications materials, congressional hearings, and the 
US federal record. Geographically, I focus on the emergence of bycatch in the science and policy 
landscape of the United States but also include documents from relevant international govern-
ing bodies such as the United Nations. Using the phenomenon of bycatch as an entry point, I 
argue that environmental objects and issues are not self-evident but instead coproduced in rela-
tion to the practices that attempt to measure and manage them (Barad 2007; Daston 2000; Jasa-
noff  2004, Latour 2005). Th is article puts forth a new understanding of bycatch as multiple and 
ontologically linked with the diff erential values inscribed through the practices of science and 
policy. Furthermore, by taking bycatch as my object of study, my analysis broadens the order-
ings and normative understandings about human and nonhuman life infl ected by post-humanist 
and new materialist traditions, as well as fi sheries science and policy.

New Materialism

New materialism emerged in the late twentieth century, as a response to postmodernist social 
constructionism. New materialist theory comes from a diverse suite of disciplines includ-
ing science studies, feminist and queer theory, anthropology, geography, sociology, quantum 
physics, and others. Th e central tenants of new materialist thought include the following: 
(1) understanding beings as emergent out of relational and contingent processes rather than 
being fi xed or stable; (2) doing away with dualist binaries such as nature/culture, proposing 
instead an understanding of nature and society as always already entangled and co-constitutive; 
(3) understanding that agency—the ability to have material eff ects in the world—is not singu-
larly a human achievement but also a capacity of the more-than-human. While it is not the proj-
ect of this article to summarize the breadth of this literature,2 it is important to trace the lineage 
that informs the analysis developed here. Important antecedents of new materialist thinking 
include actor-network theory (Callon 1984, Latour 2005; Law 2009) and assemblage theory 
(Deleuze and Guattari 1987), which both foreground the relationships between all manner of 
bodies, actors, ideas, objects, and elements as key sites of becoming, and regard agency as a 
more-than-human achievement (Latour 2005; Müller 2015). Building on these frameworks, the 
new materialists project is to examine how agency and power are enacted by, on, and through 
bodies and the material world. One of several theoretical traditions that constitute the “onto-
logical turn” in the social sciences, new materialism breaks from social constructivist assump-
tions that the world has a single order and that diff erence is a product of varying perspectives 
or worldviews. Instead, diff erence is ontological: that is to say, there is no universal order but 
instead order emerges through material and relational practices and diff erent practices produce 
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diff erent material realties (Latour 1993; Mol 2002, Woolgar and Lezaun 2013). Implicit in rela-
tional ontologies are the agential properties of matter as such. Th at is to say, objects produced 
with and through relational practices are also partners in the productive process, in the “cho-
reographies of becoming” (Coole and Frost 2010: 10). Furthermore, embracing the productive 
capacities of the nonhuman upsets the human exceptionalism that has guided much thinking 
on human-environment interactions. Post-humanism is a signifi cant thread within new mate-
rialist thought that seeks to trouble longstanding dualisms of nature/culture or biological/social 
and turn notions of human exceptionalism on their head. Th at is to say, becoming is always 
becoming with more-than-human others (Haraway 2008). 

Th e oceans and the nonhuman life-forms they encompass have been an object of biological 
sciences for the more than a century. Th is work takes for granted that nature exists separate from 
and before culture (i.e., human) and ignores the agential and aff ective qualities of more-than-
human lifeworlds (save for Carson 1955). Historically, the humanities and social sciences theo-
rized the ocean as a place of connection, a space that facilitates political, cultural, and economic 
relations between land-based societies. Post-structuralist thought brought about a re-narration 
of ocean space yet shackled the oceanic to spatial metaphor, a “signifi er for a world of shift ing, 
fragmented identities, mobilities and connections” (Steinberg 2013: 158). In marine social sci-
ence and the environmental humanities more broadly, new materialism has sparked signifi cant 
ontological and epistemological shift s in how we come to think about, study, and engage with 
oceans and fi sheries (Anderson and Peters 2014; Steinberg 2013; Steinberg and Peters 2015). Th is 
work is characterized by calls to engage with the ocean as a lively space saturated with material 
and agential bodies and experiences. In troubling geographic binaries, Jon Anderson and Kim-
berly Peters contend that too long ocean and land have been artifi cially bounded as static and 
opposing entities. Instead, they propose a fl uid ontology that understands the world as dynamic 
and spaces such as land, sea and air not as discrete and locked but “changeable, processual, and in 
a constant state of becoming” (2014: 5). Th is wet ontology takes “the ocean’s liquidity to heart” as 
materiality in motion—distinctly diff erent from the stability of land (Steinberg and Peters 2015).

Th ose following in the post-humanist lineage of new materialism attend to the ocean as a 
lively space of human and more-than-human relations. Stephan Helmreich’s (2010) ethnog-
raphy of the fi eld of microbial oceanography demonstrates how ocean life acts on scientists in 
their scientifi c entanglements with the sea. Heather Swanson (2017) charts a new course that 
bridges fi sheries science and multispecies ethnography through the material work of “reading 
salmon bodies.” She proposes repurposing classical fi sh biology methods of studying otoliths 
(ear bones) and fi sh scales to understand the social, historical, and material lives of fi sh both 
within and beyond their relations with humans. Another productive thread has followed the 
relational encounters between fi shers and fi sh. Normative applications seek to use new materi-
alism to widen the aperture of marine social science and management to consider the aff ective 
relations that emerge through fi sheries (Nightingale 2013; Rossiter et al. 2015). Others question 
the binaries of fi sh/fi sher, theorizing the ways in which this ordering is produced through rela-
tional encounters (Bear and Eden 2008; Duggan et al. 2014; Probyn 2016) For those focused on 
the ontological politics of human-fi sh orderings, their work engages with the ruptures that occur 
when the materiality of ontologically plural beings resists the ordering imposed by structures 
such as colonialism and capitalism. Zoe Todd (2014), working in with the Paulatuuq in North-
ern Canada, argues that human-fi sh relations are “active sites of engagement”: fi sh are integral 
to all aspects of community and social life. As such, Todd argues, “fi sh pluralities” as Indigenous 
cosmology should inform ongoing processes of Indigenous-state reconciliation. Marianne Lien 
(2015; see also Law and Lien 2013) examines farmed salmon as more-than-human actors entan-
gled in processes of becoming with their human farmers. Lien troubles dominant discourses 
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about exploitative capitalist social relations enacted through domestication. Lien re-narrates 
domestication not just as a technique for ordering relations but also as a generative site of more-
than-human entanglements.

Th e article extends this body of work through its object of study: bycatch. Although bycatch 
can refer to fi sh, marine, mammals, seabirds, and other species, I am primarily focusing on the 
bycatch of fi nfi sh in commercial fi sheries.3  Th is narrowed scope serves the purpose of highlight-
ing the relational and contingent nature of fi nfi sh bycatch, particularly as a scientifi c and regu-
latory object situated and produced through the global capitalist system. Th is is not to diminish 
the signifi cance of the bycatch of other species, which are similarly produced through capitalist 
enterprises and entangled in complex social, political, and economic networks. Instead diff eren-
tiating between bycatches is important because while both are contingent, non-fi nfi sh bycatch is 
stabilized as always already negative. In other words, there is never a time when the bycatch of a 
sea turtle or an albatross can be (legally) leveraged as an economic commodity. Finfi sh bycatch 
has a somewhat more complicated situation in which it is at once a byproduct of capitalist sys-
tems yet in certain circumstances can be performed as a commodity. For example, certain kinds 
of bycatch can be sold as a secondary product, or the right to catch bycatch allocated through a 
fi shing quota is traded on the quota market. Th erefore, bycatch presents an interesting case study 
in that the material realities of bycatch constantly shift  its position in global capitalist systems.

 Ontologies of Scientifi c Objects

Science is thought to describe the reality of the natural world. Taken for granted is that the 
objects of study exist in an ordered, static, knowable state, and that the task of science is merely 
to come to know and represent them. Yet, according to new materialist logic, order is not given 
but instead emerges out of practice, in this case the practices of science. In short, the “practices 
of knowing and being are not isolable; they are mutually implicated” (Barad 2007: 185). Barad 
posits that scientifi c objects and the tools, techniques, and practices used to measure them 
“emerge from, rather than precede, the intra-action that produces them.” She employs the term 
phenomenon to describe the “specifi c intra-action of an “object” and the “measuring agencies” 
that bring it into being (128). Adopting the conceptual tool of phenomenon as a framework 
for studying bycatch then captures the entangled relations of becoming between bycatch and 
other human and nonhuman actors through the practices of fi sheries science and management. 
Not only do the ways in which bycatch is measured, monitored, and, I would argue, managed 
constitute the everyday practices of enacting bycatch, but those practices are also brought into 
being with the creation and stabilization of bycatch. By proposing that bycatch be studied as a 
phenomenon, this articles advances a “methodological practice of continuously questioning the 
eff ects of the way we research, on the knowledges we produce” (381).

Given that scientifi c practices are heterogeneous and varied, the objects they yield are like-
wise multiple (Mol 2002). In other words, the diff erence between empirical realities is attributed 
not to diff erent perspectives on a singular object but instead from diff erent material practices 
that do, and that object in multiple and diff erent ways with distinct material outcomes. An 
illustrative example of multiplicity in action is Mol’s study of treatments for atherosclerosis. Mol 
demonstrates that the distinct sets of practices used by diff erent medical disciplines to diagnose 
what was thought to be a singular disease actually produced multiple atherosclerosises. Her 
provocation is that if diseases are multiple, then how might they be done well? How might it be 
otherwise? However, to argue that scientifi c objects are multiple is not to say they are mutually 
exclusive. “Multiple objects tend to hang together” (2002: 5) and the “performances of an object 
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may collaborate and even depend on one another” (1999: 83). In other words, objects and prac-
tices exist in relation to one another, but tensions arise when their material realities juxtapose 
in unruly ways.

But what does thinking with multiplicity do? Or put diff erently, what new reality does the 
practice of examining the ontologies of scientifi c objects enact? First, examining the relational 
practices of science brings attention to the messy nature of what might otherwise be considered 
a “fi nished” object, an object taken for granted. Second, it opens up space to examine the inter-
relatedness of objects: what are the relations that hold multiple objects together, and what prac-
tical work is done to make those objects “seem to be the same thing” (Woolgar and Lezaun 2013: 
325). Th ird, examining material practices gives insight into the broader sociocultural milieu in 
which an epistemic culture is situated (Knorr Cetina 1999). Th is is particularly signifi cant for 
understanding how objects shift  and stabilize over time. Perhaps most signifi cantly, examining 
ontologies of scientifi c objects “implies a shift  from asking how sciences represent to asking how 
they intervene” (Mol 2002: 152). Multiplicity is inherently political because it means that what 
is, should, or might “be” is always in negotiation. To study ontological politics (Mol 1999) is to 
investigate the webs of relations and practices that brought a given reality into being and ask 
what alternative realities are possible or are yet unrealized (Law 2019; Law and Lien 2013). Like-
wise, confl icts “arise with respect to the assertion that there can only be one singular ontology” 
(Woolgar and Lezaun 2013: 334). Furthermore, ontological politics signals the normative work 
of advancing a particular object reality and prescribing how others (objects, bodies, entities, 
etc.) ought to behave in relation to that object.

 Material-Discursive Practices in Fisheries

Shift ing the focus to scientifi c practices unmasks the ontological origins of scientifi c objects, 
but scientifi c practices are also ontologically situated within sociohistorical contexts. Th at is 
to say, socially and historically contingent material conditions both enable and constrain how 
knowledge is made. Foucault (1977) called these conditions discursive practices and argued that 
they both refl ect and shape how society is ordered. Power operates through discourse to create 
the boundaries that defi ne subjects/objects or nature/culture. In so doing, discursive practices 
limit how objects are acted on and act in the world (Rose 2007). Yet, at the same time, “the 
relationship between the material and the discursive is one of mutual entailment . . . neither dis-
cursive practices nor material phenomena are ontologically or epistemologically prior” (Barad 
2002: 822). Discursive practices are enacted according to the conventions of societal institutions 
such as science and policy that change over time (Jaworski and Coupland 2014; Nead, cited 
in Rose 2007). As an example, fi sheries science is a set of discourses, research practices, and 
technologies, deployed to assess and monitor the health and status of the fi shery, and to inform 
decisions governing the relationships between its human and more-than-human constituents. 
According to the National Marine Fisheries Service (NMFS), the agency that oversees research 
and management of US fi sheries, a fi shery is defi ned as “a unit determined by an authority that 
is engaged in raising or harvesting fi sh” with the objects that constitute that unit being the “peo-
ple involved, species or type of fi sh, area of water or seabed, method of fi shing, class of boats, 
and purpose of the activities” (Blackhart et al. 2006: 16). “Authority” in this defi nition signals 
either a management body or body of scientifi c expertise, which is authorized to defi ne the 
fi shery in question. Although managers and scientists are clearly integral to the construction of 
fi sheries, they are simultaneously excluded from the social, spatial, and ecological boundaries 
of the fi shery. In other words, in their role as defi ning authorities, they exist as a “view from 
nowhere” (Haraway 1988). Operating from a new materialist discursive practice, this article 
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adopts a defi nition of “fi shery” that includes fi sheries science-management as a constitutive part 
of socioecological entanglements.

Given bycatch’s long history in fi sheries science and management, this article takes an his-
torical approach to examining the material-discursive practices that have shaped bycatch over 
time, producing multiple, though interdependent, bycatches. Unearthing a scientifi c object’s 
history reveals a great deal about the constellation of events and practices that brought that 
particular object into being, and what other objects have fallen away. When the histories of 
scientifi c objects go unexamined, the objects become naturalized, or taken for granted as always 
already part of an external nature, further obscuring the ontological politics of their stabiliza-
tion. Th e scientifi c and regulatory practices through which bycatch is done are underpinned by 
normative understandings and social, political, economic, and scientifi c assumptions. Th ese 
assumptions defi ne the fi eld of possibilities for how bycatch can—and cannot—exist in the 
world. Tracing the material-discursive practices that have enacted bycatch over time makes vis-
ible the multiplicity of bycatches, as well as why some have stabilized while others have fallen 
away, and raises questions as to how it might be otherwise.

 Emergence of Bycatch in Fisheries Science-Management

I will now outline the sociohistorical conditions through which bycatch has emerged as an 
object of fi sheries science and management. Th e analysis tacks between policy, government 
reports, and scientifi c literature to trace how the act of releasing, or discarding, fi sh became the 
behemoth of bycatch, constituting a global fi sheries crisis. To understand how bycatch has come 
to be, I analyze the boundary work of the material-discursive practices of fi sheries science and 
management that have simultaneously evolved in relation with bycatch.

Discards: Practicing Ecological Crisis

As early as 1906, the US Congress approved an act making it illegal to “wantonly waste or 
destroy any food fi sh” harvested within the three-mile territorial seas off  the coast of Alaska 
(Fredin 1987: 7). Reynold Fredin, writing on the history of the Alaskan groundfi sh fi shery, sug-
gests that this concern for waste was more symbolic than anything. Th e act was passed at a 
time when it was thought that “in relation to our present modes of fi shing, a number of the 
most important sea fi sheries . . . are inexhaustible” (T. H. Huxley, “Inaugural Address: Fisheries 
Exhibition, London, 1883,” cited in Hubbard 2014). Citing numerous historical reports from 
the evolving US fi sheries management apparatus, Fredin (1987) contends that salmon were the 
only Alaskan fi sheries of interest to US regulators. Despite bycatch and discarding bycatch being 
a pervasive practice among commercial fi shers in the Alaskan fi sheries, few punitive measures 
were taken by managers to reduce those practices. Both cod and halibut were emerging profi t-
able fi sheries in the late nineteenth and early twentieth centuries, but they were thought to be of 
such abundance that there was little risk of overexploitation. Furthermore, it was precisely the 
profi tability of these fi sheries that led to discarding other species.

Although the 1906 congressional act sought to mitigate fi shing “waste,” Dayton Alverson 
et al. (1994) cite the 1923 US-Canada Halibut Treaty as the explicit emergence of bycatch in 
regulation. Fisheries managers in the United States and Canada became increasingly concerned 
over bycatch in the Alaskan fi sheries, especially as those fi sheries underwent rapid industrial-
ization in the postwar 1950s.4 In particular, foreign fi shing by the Japanese trawl fl eet target-
ing groundfi sh in these waters was thought to be impacting halibut and crab fi sheries through 
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their bycatch.5  As management concern about discards increased, the scientifi c community 
took interest, and in 1975, the International Council for the Exploration of the Seas passed a 
resolution (4:22) that emphasized the importance of collecting discard data and sharing that 
data at annual meetings. Th ese concerns emerged at a time when scientists and environmental 
managers began to realize that natural resources were fi nite. While some attributed the material 
conditions of environmental decline on an overconsumptive, capitalist system, others argued 
that population growth was to blame for resource exploitation (Ehrlich 1978; Meadows et al. 
1974). In fi sheries, acknowledging the “limits to growth” marked a cleavage from the ethos that 
had guided science and management up to that point. Guided by the principles of maximum 
sustainable yield (MSY), fi sheries scientists and managers thought fi sheries were indefi nitely 
exploitable and that maximum exploitation was key to maintaining healthy stocks. Th e postwar 
era had emphasized modernizing and industrializing fi shing fl eets, and according to MSY, fail-
ing to exploit fi sheries to the fullest capacity constituted waste.

In 1983, the Food and Agricultural Organization (FAO) Fisheries and Aquaculture Depart-
ment published a circular on the issue of fi sheries discards. Th e paper proposed a methodology 
for estimating discards and off ered some initial estimates of discards for prominent fi sheries 
around the globe. Th e focus was not on bycatch per se but on fi sheries discards more broadly, a 
move that was strategic rather than an oversight. In the report, Saul Saila explains the diff erence 
with an example comparing two diff erent sets of fi shing practices, which gives some insight into 
why he chose to focus his research on discarding rather than bycatch:

Not all bycatch is discarded. Th ere is a clear distinction between, on the one hand, the small 

vessels of most of south and southeast Asia, making daily trips, and which retain most of 

their catch, and on the other, the larger trawlers—for example the standard US “Gulf of Mex-

ico” type—which make long trips, and where limited freezing capacity means that most of the 

by-catch is discarded.” (1983: 3)

Th is distinction is signifi cant for several reasons. First, Saila is clearly citing discards rather 
than bycatch as the problem. Second, he signals the relationship between bycatch, discarding, 
and industrial fi shing practices. Th roughout the report, Saila makes it clear that discarding is 
problematic for social and ethical reasons, more so than bioecological concerns. Writing at a 
time when neo-Malthusian discourses about food scarcity, development, and environmental 
resources loomed large, Saila argues that we should care about discards because they represent 
waste of a viable protein source. Th e problem raised by discarding has oft en been seen as a sin-
gle problem: that of the waste occurring when potentially good food is thrown back to sea. Th is 
framing also leads Saila to reason that discards are a product of technical and economic drivers. 
Much discarding happened when vessels using trawl gear, large nets that are dragged along the 
ocean fl oor or through the pelagic (mid-water) ocean environments, would bring aboard more 
species that are not economically profi table enough to warrant taking up prime real estate in 
their freezers, leading the fi shers to discard those species. Th e solution, according to Saila, was 
to develop markets for these fi sh to produce economic incentives for fi shers to keep incidental 
catch. Fish, in this framing, are a resource to be exploited for human use: “Th e wastage in throw-
ing back fi sh into the sea should be seen as no worse than the underutilization of some stocks 
(squids, mesopelagic fi sh, etc.) or the overfi shing of others” (13).

A decade later, the FAO published a second report on bycatch, FAO Fisheries Technical Paper 
339, which marked the fi rst attempt to assess the scope of bycatch at regional and global scales. 
Th e substantive report reviewed eight hundred papers on bycatch to estimate global bycatch 
levels; highlight the biological, ecological, social, and economic impacts of discarding; and sum-
marize policy approaches and potential future management directions. According to the report, 
by Alverson et al. (1994), bycatch was on the order of magnitude of 25 percent of commercial 
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fi shing harvest globally. Th e report is by far the most cited paper on bycatch and is quoted in 
reports from scientifi c, policy, and conservation sectors. Th eir work signals a change in termi-
nology from “discards” to “bycatch,” and a discursive shift  that elevated bycatch from a local and 
regional issue to a global environmental phenomenon. Th e production of bycatch as a global 
threat to fi sheries gave fi sheries science and management a shared goal at a time when fi sheries 
production and health had been on the decline. Th e signifi cance of this shift  was not lost to 
Alverson (1999: 10), who acknowledges that “the escalation of bycatch (discarding) to a global 
priority has had the tendency for bycatch to take on a life of its own.” A year aft er Alverson et al.
(1994) was published, the FAO member nations adopted the Code of Conduct for Responsible 
Fisheries. Th e code was an attempt to summarize the numerous fi sheries regulations that had 
been adopted by various national and international bodies, and outline principles and goals for 
a unifi ed approach to global fi sheries health and management. Th at an international manage-
ment document of this scale directly addresses the “bycatch problem” gives some indication that 
bycatch had in fact arrived on the global fi sheries agenda. As bycatch gained traction, mangers 
were tasked with saving fi sheries by managing bycatch, and to manage bycatch through the best 
available science. Implicit in this call to action was the use of two distinct, though interdepen-
dent, sets of practices—of science and of policy—to measure, manage, and mitigate a shared and 
singular target: bycatch. However, each of these sets of practices is founded in diff erent ways of 
ordering reality, and, as a result, diff erent bycatches.

Th e Ontological Politics of Bycatch

Although many recognize the emergence and escalation of bycatch in the 1980s and 1990s 
(Hall and Mainprize 2005; Wallace 1997), there has been disagreement as to which came fi rst: 
bycatch science or the management of bycatch. Th is debate is underpinned by the assumption 
that bycatch as scientifi c object exists as a discrete singularity. However, bycatch as phenomenon 
does not preexist the relations that produce it. Furthermore, the heterogeneous practices of sci-
ence and management not only are diff erent ways of measuring or mitigating a singular fi sheries 
issue but also produce multiple, diff erent, yet interdependent bycatches. According to Alverson 
et al. (1994), scientists were the fi rst to appreciate the severity and threat of bycatch, whereas 
management and industry remained woefully ignorant and unresponsive to the mounting 
bycatch issue. As illustrated in Figure 1, there had been a growing body of scientifi c literature on 

Figure 1. Time series for the number of scientifi c journal articles indexed in 

Cambridge Scientifi c Abstracts on the topic of “fi sheries by-catch.” 

Reprinted with permission from Hall and Mainprize (2005).
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bycatch through the 1970s and 1980s, and scientifi c interest in bycatch spiked around the time 
of the authors’ writing.

Yet, others have claimed that a lack of scientifi c engagement has stymied the eff ectiveness of 
policy measures. In 1996, the American Fisheries Society organized a two-day symposium on 
bycatch in conjunction with their 1996 national meeting. Th e symposium brought together fi sh-
eries scientists, managers, extension agents, and other fi sh and wildlife professionals. Speaking 
on a panel at the symposium, Steven Murawski (1996), then chief population dynamist for the 
one of the leading regional fi sheries research centers in the United States, made two noteworthy 
observations on bycatch science. First, that interest in bycatch from the scientifi c community 
had been a relatively recent venture.6  Following from this, he argued that bycatch science up 
to that point had been inadequate to inform management decisions reliably. Murawski’s asser-
tions, however, seem inconsistent with the timeline of bycatch science outlined by Steven Hall 
and Brooke Mainprize (2005) in Figure 1. Th eir study suggests that bycatch publications had 
steadily increased during the 1980s and 1990s, doubling just aft er the bycatch symposium (as 
one might expect). Further, Murawski’s claim contradicts Alverson’s framing of bycatch as a 
long-standing matter of concern for the scientifi c community.

Th e same year as the bycatch symposium, bycatch emerged for the fi rst time in US federal 
legislation as National Standard 9 in the 1996 reauthorization of the Magnuson-Stevens Fishery 
Conservation and Management Act (MSA), the primary piece of US federal legislation regu-
lating fi sheries. Senator Ted Stevens (one of the original authors of the MSA) spoke at congres-
sional hearings in favor of the new bycatch provisions. He argued the measures were necessary 
because although the public laid blame for bycatch on the fi shing industry, they viewed poor 
management as equally culpable in the problem. It is little wonder that managers may have 
sought to enroll scientists into carrying some of the fault. Fisheries management is mandated to 
be science-based, so if management isn’t producing the desired results, the issue, and solution, is 
the need for more science and data. Likewise, blame and culpability are leveraged toward fi shers 
(who are oft en involved in fi sheries management at the regional scale). Alverson et al. (1994) 
contend that the fi shing industry had been largely unresponsive to the mounting bycatch issue. 
Yet, in the early 1990s, the fi shing industry had already begun organizing a series of workshops 
on bycatch in the United States regarding how to deal with bycatch. Th e general sentiment 
among fi shers was that there was a dearth of scientifi c information, which caused misconcep-
tions, mistrust, and inaccuracies, largely impacting the fi shing industry. In the United States, the 
public and a critical environmental conservation sector saw bycatch as a byproduct of a careless, 
wasteful, and greedy fi shing industry.

One interpretation might be that the mounting debate of which came fi rst, bycatch science 
or management, speaks to diff ering perspective on a singular object of bycatch. However, a new 
materialist reading suggests that these claims indicate a frictional encounter between the diff er-
ing material-discursive practices of science and policy, and the multiple bycatches they produce. 
To demonstrate how bycatch is done diff erently in science and policy, I off er an example from 
two representative US fi sheries science and policy documents. Th e MSA is the primary piece 
of federal fi sheries legislation, but it outlines a regulatory system in which regional manage-
ment councils are vested with the authority and responsibility for managing fi sheries falling 
within their geographic purview. Th e MSA defi nes bycatch as an object that regional councils 
must address through conservation measures and that these “management measures should 
to the extent practicable 1) minimize bycatch and 2) to the extent bycatch cannot be avoided 
minimize the mortality of such bycatch.” Th e bycatch provision was included at a time when 
concern about bycatch was building momentum nationally. To support the new bycatch legisla-
tion, the NMFS (1998) released the fi rst national statement on bycatch as the report Managing 
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the Nation’s Bycatch. Th e report was intended as a conservation and management strategy for 
assessing and reducing bycatch. It also makes recommendations for “data collection, evaluation, 
and management actions necessary to attain the objectives,” and for setting a benchmark for 
assessing the eff ectiveness of national bycatch management measures. Table 1 compares the 
defi nition of bycatch in each of the documents.

Table 1. Comparison of Bycatch Defi nitions in US Science and Policy

MSA Managing the Nation’s Bycatch

Defi nition 

of bycatch

Fish that are harvested in a fi shery, but that 

are not sold or kept for personal use and 

includes both economic and regulatory 

discards

Fishery discards, retained incidental catch, 

and unobserved mortalities resulting from a 

direct encounter with fi shing gear

Species Fish only (i.e., excludes seabirds and marine 

mammals)

Includes both fi sh and animals other than 

fi nfi sh species (e.g., seabirds, dolphins)

Encounter Fish that are harvested only Animals that are harvested or unknown 

interactions with fi shing gear at sea

Outcome Fish that are discarded only

Does not count unintentionally harvested 

fi sh that are used for some other purpose 

(sold or consumed)

Includes all unintentionally caught animals 

regardless of what happens aft er encounter

Th is example highlights how bycatch, done diff erently through scientifi c and regulatory 
practices, produces materially and discursively diff erent bycatches. Th e distinction between 
these defi nitions is found in the ways in which each orders reality and in which these orderings 
ascribe value. In Managing the Nation’s Bycatch, science orders reality: bycatch is done as data, 
enacted through the practices of monitoring, measuring, and modeling. Mortality, the rate at 
which fi sh of a given population die, is a central concept to fi sheries science. Fisheries scien-
tists categorize mortality as either “natural mortality” (meaning non-fi shing-related deaths) and 
“fi shing morality,” or death as a result of encounters with fi shing gear. Bycatch shares a com-
plicated relationship with the concept of mortality, because as these defi nitions demonstrate, 
bycatch is in some instances an object defi ned by mortality, whereas in other cases it is merely 
the potential of mortality that makes bycatch a matter of concern. Th e defi nition in Manag-
ing the Nation’s Bycatch is therefore more inclusive, capturing all possible instances of bycatch. 
Another passage from the report further articulates the practice of bycatch, enacted as data and 
valued as a lively biological unit:

Bycatch mortality aff ects the sustainability of fi sheries and the benefi ts that these resources 

provide the nation in two ways. First, it increases the uncertainty concerning total fi shing-re-

lated mortality, which in turn makes it more diffi  cult to assess the status of the stocks, to set 

appropriate optimum yield and overfi shing levels, and to ensure that the optimum yields are 

attained and that the overfi shing levels are not exceeded. Second, bycatch mortality precludes 

some other uses of fi shery resources. For example, juvenile fi sh that are subject to bycatch 

mortality cannot contribute directly to the growth of that stock and to future directed catch. 

(NMFS 1998: 2)

As this passage shows, bycatch as data holds value through both its material impacts on the 
liveliness of fi sheries and the knowledge it enables or precludes when scientists are (or are not) 
able to enact bycatch as data points through the practices of monitoring and modeling. What 
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this means in practice is that the inclusive defi nition adopted by Managing the Nation’s Bycatch 
is more practical for meeting scientifi c goals and gathering data.

Th e MSA, by contrast, is an instrument developed for the purposes of regulating commercial 
fi sheries. Unlike bycatch as data, the bycatch enacted through the practices of fi sheries regu-
lation exists only in relation to capitalist processes. Bycatch gains value as both an actor and a 
collateral eff ect of capitalism: those that were harvested but are not able to be sold or otherwise 
consumed by fi shers for subsistence. For the remainder of this article, I will refer to the bycatch 
produced through capitalist relations as “bycatch as capital.” Th e MSA defi nition introduces 
two particular subcategories of discarded bycatch, or bycatch that is released: regulatory and 
economic discards. Th ese categories are signifi cant in that they highlight the ways in which 
bycatch is materially and discursively produced through local fi shery regulations and market 
exchange. Economic discards are fi sh that are discarded because they are of undesirable size, 
sex, or quality, or for other economic reasons (e.g., the hold space on the vessel was full). Reg-
ulatory discards are fi sh that are caught but discarded because regulations do not allow fi shers 
to retain the fi sh; for example, they may be required to discard fi sh under a certain size or of a 
specifi c species for conservation reasons. Th e liveliness or death of bycatch are unremarkable in 
the MSA classifi cations.

Why might these diff erences matter? In part, they matter because these diff erent bycatches 
are interdependent. In science-based resources management, science and policy coproduce one 
another (Jasanoff  2004). Yet at the same time, the practices of science and policy are diff er-
ent, producing diff erent bycatches that, as I argue here, exist in tension sometimes inhibiting 
scientifi c and managerial mandates. Th at authority is distributed across regional management 
bodies amplifi es tensions as day-to-day practices align with localized economic and material 
conditions. Th e multiplicity of practices for ordering and valuing bycatch “leads to a failure to 
fully appreciate the impact this oft en unmanaged, undocumented, biomass removal is having 
on the marine environment” (Davies et al. 2009: 62). In other words, how bycatch is done in 
a given locale shapes how it is measured, which in turn informs science-based management 
and produces material environmental consequences. Furthermore, bycatch done diff erently 
through regulatory and scientifi c practices oft en creates complex and at times contradictory 
policy landscapes that all involved (fi shers, scientists, and policy makers) must navigate. What’s 
at stake in the ontological politics of bycatch is not only diff erent ways of valuing nonhuman life 
and nature more broadly, but also the sphere of possible interventions, and the material realities 
of actors involved.

Bycatch done as capital is enacted, on the one hand, through locally specifi c fi sheries regu-
lations and, on the other hand, through the material practices of fi shing: that is to say, through 
the fl eshy, wet, relational encounters between fi shers, fi sh, and fi shing gear. Regulatory solutions 
therefore oft en target individuals as the locus of change. One approach has been to allocate 
fi shers bycatch quotas that can be bought or traded. Th e irony of this solution is that it further 
reproduces bycatch as capital. Material encounters of fi shing are likewise entangled with fi sh-
ing regulation. Th erefore, the sphere of possible interventions is focused on technological solu-
tions that will change material encounters. Technological fi xes usually are gear-centric, such as 
developing new or improved fi shing gears (e.g., specifying mesh size on a trawl net), or involve 
limitations on where and when a vessel can fi sh, by implementing season and area closures. For 
example, in 1992, the American Fisheries Society published a draft  policy on the development 
of bycatch reduction devices, devices used on fi shing gear to reduce encounters with nontar-
get species, observing that the devices were needed because “most fi sheries are fully exploited 
and many are subjected to numerous other adverse environmental stresses,” going on to reason 
that “signifi cant mortalities of juvenile fi nfi sh can decrease spawning stock potential and yields 
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available to fi sheries, and this population stress can also contribute to serious decreases in stock 
abundance” (Perra 1992: 28). While this passage clearly does bycatch as data, in identifying that 
fi sheries are exploited it also obscures the processes of industrialization, commodifi cation, cap-
italist expansion, and global trade through which fi sheries are exploited.

Th e 2006 reauthorization of the MSA mandated the development of technological fi xes 
through the Bycatch Reduction Engineering Program. Th rough this program, public funding is 
directed to support scientists, in collaboration with fi shers, to develop technological solutions 
and collect data. Such an arrangement demonstrates the ways in which the fi sheries have been 
reassembled under shift ing management and science regimes (Lave 2012), once again orienting 
fi sheries science within capitalist processes. Fisheries science emerged out of a need to indus-
trialize and modernize the fl eet (Finley 2011), yet now, because fi shers became so successful 
through those eff orts, scientists are needed to mitigate the eff ects.

 Conclusions

For the past 40 years, bycatch has been a signifi cant focus of fi sheries science and management, 
garnering national and international directives for standardized measurement and reporting, 
and a host of mitigative management measures. Yet, bycatch has evaded clear defi nition, persist-
ing as a perennial fi sheries concern. Foundational to the bycatch issue is an ontological assump-
tion that bycatch is a singular, stable, and knowable environmental object. Th is article puts forth 
a new framework for understanding bycatch as multiple, enacted through the material-discursive 
practices of science and policy. Frictional encounters occur at the nodes where human and 
more-than-human actors, such as fi sh, fi shers, scientists, policy makers, and the market, inter-
face, enacting practices that do bycatch diff erently. As this analysis illustrates, the ontological 
politics of how bycatch is or should be done is intricately linked with how value is ascribed in the 
ordering of reality. Bycatch eludes traditional political economic frameworks because it exists as 
a collateral eff ect of capitalism. Th e value of bycatch is not fi xed but instead emerges out of the 
orderings of regulatory and scientifi c practices.

Yet, because fi sheries management is science-based, bycatch also intervenes in capitalist rela-
tions by way of biopolitical concerns with the material condition of liveliness or death (Foucault 
1990). Similarly, critical political economy drawing on a social constructionist lineage does not 
adequately account for the material properties of nature that resist capitalism or their own pro-
duction. Social construction looks only to discursive ways in which nature is produced or made 
meaningful, ignoring the productive capacities of more-than-human beings or the agency of 
matter and materiality (Bakker and Bridge 2006). Approaching bycatch from a new materialist 
perspective makes visible the ways in which order and value are produced through the “mea-
suring agencies” that seek to make bycatch knowable and manageable. Ontological multiplicity 
provides explanatory power for the ruptures that occur when bycatch done diff erently across 
practices fail to align. It also illustrates that bycatch as capital and bycatch as data, though dif-
ferent, are interdependent and reify normative understandings about the ordering and value of 
human and nonhuman life (Collard and Dempsey 2013).

Th is analysis broadens the orderings of human and nonhuman that new materialism infl ects 
through its object of study, bycatch. Not human but not quite nonhuman, “bycatch,” through 
its discursive production, is given life as a more-than-human actor. Furthermore, while some 
argue that the only way to truly reduce bycatch is by reducing overall fi shing eff ort, bringing 
the industrial fi shing system to a halt is an unlikely outcome. Instead, understanding bycatch 
as multiple makes possible the question of how might fi sheries be otherwise. How might we do 
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bycatch, and fi sheries better? What normative understandings about the value of nonhuman 
life might we change, and how would that shift  the practices through which lives, human and 
nonhuman, are ordered?
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  � NOTES

 1. Bycatch is a term used to describe a wide range of unintended interactions between commercial fi sh-

ing gear and nonhuman sea life.

 2. For a more thorough summary of the history and breadth of new materialist theory, see Alaimo and 

Hekman (2008); Coole and Frost (2010).

 3. Th e policies and scientifi c literature reviewed in this article center on bycatch with this narrower 

defi nition.

 4. Th ese fi sheries were managed by the International North Pacifi c Fisheries Commission, the Interna-

tional Pacifi c Halibut Commission, and the Alaska Region of the US Fish and Wildlife Service.

 5. As early as 1968, a monitoring program had been proposed to track the incidental catch of halibut in 

the Japanese trawl fl eet (although it did not go into operation until 1972) (Fredin 1987).

 6. Th is point was exemplifi ed by the fact that the symposium at which he was speaking was the fi rst 

organized attempt to address bycatch as a scientifi c community.
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