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Abstract

Naturebased infrastructure (NBI) tigsgether ecology and planning. It is
significant as an innovaticandbecause it potentiates new and different human
environment relations. Drawing upon recent anthropotdgfforts to explore
multispecies entanglementkis thesis considers the NBI vkaof the
Massachusett©yster Project. It examines teeologicalcommunities the
organization joins in its efforts to restore the Eastgster, and it evaluates those
relationships as indicators pbtentialshifts in state environmental policyhis
thesis als@laborate multispecies planning as a concept. It incorporatédence
from ethnograph, environmental scien¢g@hilosophyand plitical theory, and
finds that thdrameworkoffersplannergwo lessonsFirst, it isnow necessary to
attend to many forms of knowledgethe planning processot all of which are
human. Second, entertainiagch findings points toew ways of reasong
environmental matters of conceBoth lessons are given in the example of

Massachusetts state shellfish policy.
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Multispecies Planning: Locating Nonhuman Entanglements in Oyster Restoration
Policy on the Massachusetts Coast



Introduction

2Q0QH WKRXJKW KDXQWHG WKH ZULWLQJ RI WKLV WKHVLV F
EXW DSW SHUFHSWLRQ DERXW WLPH |, FBPQITW UHPHPEHU
perhaps that contributes to it swirling around unfettérbdt the idea was that we

(at least those of us who work in the field of climate adaptation) are starting to

experience time differently. The ®@entury was straight forward. Linear

narratives made send®rogress was measurable and correlated with moral

behavior; good things hapned because people worked hard to improve them.

Time, then,moved in one direction: intabetter futureln the Anthropocene

timeis a different beast. It seems to be coming at us, relentlessly, from the future.

There is constant urgency, and timeshi with all the pressure of a fire hose.

At a heightenedime like this, slowing down seenfisolish. There is no such
thing as a slow Anthropocene; it is an oxymoron. Siigject of this thesik the
work being done toestoe ecosystems in the face of chitic instability? can
seemquixotic, temporally out of joinfThe ecologists consulted, howeveajue
such noveltyGenerallyin ecology, difference breeds productivity, and the
ecologicalpatches tended by restorationiate spatial metaphors for the sort of
edge effects that abutting ecologies genefat@ack in pavement can start a
process of turning a parking lot to a meadow. Opportunistic invasive species can
make a cosmopolitan assemblage of biota from abandomegtailings Birds of
prey will make their nests atop twergtory buildings. Living things can, and
will, press back against the threatening onslaughtfutiure wracked by climate

change



This is no excuse for continuing business as usual, howevarct, the ecologists
consulted here demonstrate ttregwork of restoration in the Anthropocerse
nothing short of a change in world vieBy world view, | mean more thajust a
paradigm shiftthough it requires that, too. | meastiag according to the
perceptions of anothein the process of writing this thes@je distinguished

urban ecologist and professor once told toainderstand ecology, one must learn
to see the world from the point of view of a plalother told me that grasping
urban hydrology depended on your ability to approach the issue like a raindrop.
The renowned 2Bcentury conservationigtido Leopold urged us to think like a
mountain. Aphorisms like #se abound in environmental thoughttyee seldom
taken seriouslyn political terms. This thesis, borrowing from developments in
SKLORVRSK\ DQG WKH QDWXUDO VFLHQFHVY FRQVLGHUV
seeing the world otherwise as a starting point for polidgkes as its evideec

the work ofhumans mutually shapirgimate adaptatiomfrastructures with
nonhuman$ not incidentally, but purposefully and in collaboratidhis study
examines the potentials of such relationshijgsll this approacimultispecies

planning !

The following will seem strange to planners and policy makigigtispecies
planningdevelops argumentbat haveprovoked strong reactions in thianning
field, including assertions thas two chiefconceptsare irreconcilable

(Beauregard 2015)ndeed, as | describe in more detalow, the term itself

11 borrow the termmultispeciedrom anthropology where it is used to connote the
interconnectedness and inseparability of humans and other forms ofdifésey and Helmreich
2010; L. Ogden, Hall, and Tanita 2013)



might strike those familiar with anthropology and planning as inherently
contradictory.The ecologists described here demonstrate, howthatthis way

of thinking humarenvironment relations not onhpolds lessons fquolicy, it is
better suitedo the taskwith which planners angholicymakersare charged.
Ultimately, climate adaptation is about our entanglement with nonhumans. It
demands that we cegnize the fact and manner of our relationships as we work
togetherto improveour political ecologies. Fortunatelydre are already trends

in motion in policy and conservation practice that prefigure such changes.

Naturebased infrastructure (NBI) isne such trend.understand NBI as a cross
between environmental conservation and climate change adaptation plditn@ng.
field of environmental conservation seeks to preserve wilderness from human
social forces whether modern, urban, or industrial. Aislebdf conservation,
environmental restoratioajms atrevitalizing ecosystems once they have been so
degraded. The practice of restoration joins conservation to climate adaptation
planning, which is a broad set of practices that seeks to secure hunitatidra
against the effects of climate change. This nexus can be seen inbagade
infrastructure, through which adaptation planning increasingly involves ecologies
in mitigating threats and provisioning benefits. Nato@ased infrastructure
commonly nvolves some degree of environmental restoratiGoastal examples

include constructed wetlands or reefs for flood mitigation purposes, while inland

2 This observation takes a broad view of restoration. There are at least two contending
approaches to restoration. The first is to determine some historical benchmark and work toward
achieving tle same ecology that once was. The second is to consider the present ecology and
improvements that could be made to it, often quantified in terms of ecological services. Both
approaches are included in this definition because it is the nexus of the twarthtiérs in Mass
KC+3 E[+ A}EIX(2011)Dr aEli@ission of this tension in restoration practice.
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examples include reforested land or restored soils as a means of carbon
sequestrationThis thesis considera specificdnstance of NBI: restoration of the
Easterroyster b the Annisquam River in Gloucester, M& a climate adaptation

measure by the MaashusettOyster Project.

Mass Oyster is the sole organization in the state actively pursuing oyster

restoration work. The human beings involved in this study are restorationists with

obvv 2\VWHU 7KH RUJDQL]J]DWLRQTV VLWH LQ *ORXFHVWH
partnership with Maritime Gloucester, a working waterfront museum with a

newly-built pier on Gloucester Harbor and a staff member on the Mass Oyster

board? The pilot project to grow oysters in a shellfish incubatan upwelle?

began on the pier duringgtsummer of 2018. The organization succeeded in

placing 60,000 baby oysters upstream that fall.

Oyster reefs are valued as infrastructure for their capacities to stabilize shoreline,
improve water quality, and create habitat. Their value in these ternms lagg

birth. As juveniles, oysters attach to hard substrates, typically the shells of other
oysters angdas the organism grows forms a shell that cements with other shells

in a threedimensional reef (Borsje et al. 2011). The reef grows up from the se

floor and dampens wave action. The slowing of the waters permits sediments to

3 Throughout, the organization is referred to as Mass Oyster or the Mass Oyster Project.
4Mass Oyster is a small,-ablunteer organization run by its board. The organization has
U% V O v A]}EC } E ]v 15]1}v 8} 18+ AYEI]JVP } E X D e KCe3 EJ[
differentiates them from other environmental nonprofits, as does the compasitibtheir
boards. Members have unique motivations for being involved. | spoke with two biologists with
scientific rationales for their involvement, but | also heard from a financial advisor concerned
about the water quality in the Charles River, a jewelbo loves pearls and wants to protect
oysters (even though the Eastern oyster does not make pearls), and an urban planner working in
a coastal town to address climate change impacts.

5



fall out of the water column and accrete on the seabed, building a calmer, more

fertile area for vegetation to take rdMeyer, Townsend, and Thayer 1997;

Walles et al. 2015)By breaking up wave action, the reef limits the extent of the

floodplain; slowermoving waves lack the velogito move as far inland. Oysters

have been considered in terms of coastal flood protection infrastructure for this

reasonOrff 2013) :DWHU TXDOLW\ LPSURYHPHQWY UHVXOW IURF
habits. Oysters filter water to inggdainkton and in the process also capture

suspended solids and contaminants (Grabowski and Peterson 2007). These are
VHTXHVWHUHG LQ WKH R\WVWHUVY HIFUHWLRQV ZKLFK IDC
further broken down by phytoplankton and microalgae (NIex@94). This

capacity can be likened tmimanengineeredvater treatment infrastructure.

Within the footprint of an oyster reef, hundreds of organisms find a home by

attaching to, boring into, or living among the oysters (Wells 1961). Reefs aid in

habita creation(Peterson, Grabowski, and Powers 200&3toratior(La Peyre et

al. 2014) and connectivityPeterson and Lipcius 2003l ecological supports

from which humans benefit, perhaps most directly the fishing industry.

ODVV 2\VWHU 3URMHFW TV D& suedrEscrivdd Ais¥eHV RQ DO O WK
shoreline stabilization, water quality, and habitat creatiand it isoften

inflected with the urgency of climate change adaptation. They pursue oyster

restoration explicitly as natutgased infrastructure. The small-afllunteer

nonprofit is the only such organization in Massachusetts. | have chosen Mass

Oyster as an example of what environmental restoration portends in the context of

climate adaptation, namely the development of multispecies infrastructures.



Compared with otheforms, NBI most readily admits the hybrid and lively
character of climate adaptation infrastructures. Unlike traditional conservation
efforts, NBI does not seek to preserve a steddém of nonhumanature apart

from human sciety, but to jointly produe ecologies that are dynamic and
experimental In this sense, NBI is hybrid,raturalcultural® composition. Other
species are actively involved in continuously making the infrastructure, and the
success of any project is predicated on the nature oéld@onships amongst
agentsNBI is thus lively; it involves the lives of other beings and our own ways
of living. More than that, it combines and choreographs different ways of being in
the world: as scientists, oysters, planners, among wideys, involved in the

same multispecies effort. In this case, that effort is the Mass Oyster Project.

Co-producing infrastructures with other species requires being open to other

forms of knowledge and expertise, not all of which is hurfiae.ethnograptt

researclpresented belowonsides how Mass Oyster remains receptive to

multiple forms of knowledge in the field at their restoration sites. This work

includes analyses oiotesandrecordingsrom conversations with Mass Oyster

staff and boardas wellasphotograph®f the sitesandreadings othe landscape

and textdn which multispecies communitieare expressed analyze how Mass

Oyster Project volunteers interpret and use oyster restoration science to inform

their work, and what other methodk H\ HPSOR\ WR XQGHUVWDQG R\VWHL

LQFOXGLQJ OHDUQLQJ IURP WKH R\ WVWHUV WKHPVHOYHV

5> Thebestdescription of the natureculture divide in modern consenvian workthat | have
found is inLorimer(2015)
61 take this term from Bruno Lato((t993)



relationship to environmental policy in terms of how it currently applies to them

and what changeuld be madéo better suit their wda

Restoration knowledge is administered as well as practiced, and this
administration takes many forms, such as modes of scientific research and
environmental policie@Lorimer 2015; Whatmore 2002; Kirksey 2015; Marris
2011; Braverman 20150 what follows | explore the types of knowledge
produced in oyster storation by looking at the scientific literatuend Itreat
scientific knowledge as one way among many of coming to know the experience
of other beingsThe purpose of this analysis is to understaow oyster

restoration research has been conductelti® and how that knowledge might be

GLITIHUHQWO\ DGPLQLVWHUHG LQ OLJKW RI ODVV 2\VWHU

| similarly consider how environmental policies inform the production of
knowledge and practices of restoration work. In the context of oystera&on,

these include the Massachusetts Environmental Policy Act (MEPA), the
Massachusetts Public Waterfront Act (Chapter 91), and the Massachusetts
Wetlands Protection Act (WPAIt the state leveFederal policieglso govern the
development and implementation of state lavpgy particularly close attention

to the Massachusetts Division of Marine Fisheries Shellfish Planting Guidélines.
examine these policige understand the technical, ethical, and polittelices
embedded in them, to highlight those choices that accord with the field practices
of oyster restoration, and to suggest ways they might be adapted to better suit the

activeinvolvement of oysters in infrastructural projects.



My findings are unabagidly optimistic. There is a hopefulness to multispecies
planning that is elided in other climate adaptation frameworks. One reason for this
is that, in moving beyond our usual anthropocentrismganexperience time
neitheras the march of progreser the encroachment of the future into the

present, but as something complex and multiple. The lifespan of another species,
the cycles of multiscalar climate effects, the slow erosion of calcium into salt
water to become an oyster stfelve experience all theseneframes in the
multispecies communities described here, and those who work in this space come
to know them viscerallyReconceptualizingime in this wayis apractice

performed byrestorationistgnvolved in building climate adaptation

infrastructuresit is a familiar language to them, not a higiinded idea bua

pragmatic aspect of planning beyond the human.

Methods

This thesis draws from disparate fielttee most significant beingnthropology

and urban planning. | have also collected evidence from the natural sciences,
specifically restoration biologyand there is some philosophy and political theory
interspersed. These academic sources are complemented by ethnographic

fieldwork.

Such a description might give the impression that these research methods were
clearly delineated from the start and combined here to make an interdisciplinary
argument, but that would not be true. My research began with the observation that
NBI was a hybid approach, uniting ecology and urban plannikgsuch, |

sought out literature that described this nexus. The scientific literature reviewed

9



here resulted from database searches in Web of Science and Science Direct.

General and specific search terms WerX VHG WR VSHFLI\ VSHFLHV L H 3R\
DQG 3(DVWHUQ R\VWHU “~ 3&UDVVRVWUHD YLUJLQLFD ~ DQ
the Pacific and Olympia.) These terms were combined with words and phrases

FRPPRQ WR HDFK VXEILHOG RI KBIYHHD UEKQ MXIPNKWINX ERMOKLLPI
SHFRV\VWHP VHUYLFHV ~ 3FRDVWID@d¥cxe@ dadadicE LOL W\ ~ DQ
line of inquiry for general information about the role of coastal ecosystems as

flooding defense infrastructures, and this included searches gathe databases

IRU VXFK WHUED \DH/G3QQ WODWNMVUXFWXUH" DQG 2JUHHQ LQI!
combination with the aforementioned terms. These searches yielded several dozen
UHVXOWYV DQG RWKHUV ZHUH FKHUU\SLFNHG IURP WKH G
The citations in this set of sources snowballed into another set ofrefessnced

materials that were sought out directly.

This literature gave me grounds to explore further apdmathods evolved with

time. My ethnographic techniquespeciallysharpened as | learned more about
ODVYV 2\VW HIUisWwidtéduvith Mass Oyster restorationists on site in
Gloucester in the fall of 2018. We also spoke by email and phone for fofjow
interviewsand spoke in person at related evemtss pattern continued through

the spring of 2019. | collected evidence from these interviews and the descriptive
notes made on my site visit, includifrgm photographs I took. | have also

analyzed texts written by Mass Oyster and local journalists abeusite.

Theinterviewsample size is smalMass Oyster is the only organization of its

type in the state and it has amadlunteer crew that fluctuated in number over the

10



short course of my engagement with thdinere are seven board membassof
this writing, and in a state of seven million, they are easily classified in
ethnographic terms as a hawgfind population.The connection | was able to
make with key members of the organization was critical to thig/siuallowed
me to be more attentite the dynamics of their unique work and to develop a

deeper analysis.

ODVV 2\WVWHUV ZRUN aZ &Muliisge¢ids dthh®dDaRhid Gew
anthropological method seeks to include nonhuman perspectives in its findings. It
requires that the reselier pay attention to evidence that is often ignored or
overlookedsuch aghe experiences @gentsvho are not human, the interactions

of those nonhumaagents and their overall quality of lifaVithin multispecies
ethnography,ite nonhuman igenerally narrowed down to biotdhough there are
notable influential exceptionsand examinations made at the species level, as is
the case her&xperiences had by nonhuman species are frequatehpreted
scientifically. | employ this method myséli researchin@yster restoration

ELRORJ\ DQG , DP DWWHQWLYH WR LW LQ 0ODVV 2\VWHU T\

Multispecies ethnography also examines interactions betaggartisandnotices

the contexts in which thosgentsare situated. Here, IrelyocfQQD 7VLQJfV

(2015) landscape analysas a means of unpacking tagentsnvolved in Mass

2\VWHUYV ZRUN 7VLQJYV PHWKRG LV WULSDUWLWH 6KH
of multispecies phenomena in termsaggemblage, attunement, and contingency.

These arsimplified andinterpreted, respectively, as the

animals/plants/people/things in the landscape, their respective needs and the

11



relationships built to meet them, and the temporal contexts in which they are

situated.

Experimentation and a lack of commitment tiregle methodology is appropriate
given the issue at hand. Mass Oyster is engaged in exactly this type of fuzzy
inexactitude. They translate across species lines. They develop ways of relating to
existing law and policy while also demonstrating the insigficy of those

political modes to describe and regulate the multispecies relations that emerge in
their work. | find that their approach is characterized by care and experimentation,
and that involving other living beings in becoming infrastructure offendoor

to new formulations of the political.

In the sections that follow, | elaborate on multispecies ethnography and its

applications to climate adaptation planning. | root this exploration in Mass

2\VWHUYV ZRUN DQG DORQJ WKttt IaD\desdtlbriap@evy WUDWH WKF
of my methods was to personalarn to be affectedhe same way | perceived

my interlocutors to have donéheitalicized WHUP LV 9LQFLEZOQMH 'HVSUHWTV
popularized by Donna Haraw#3007) It figures heavily in this thesis amnsl

described at length in thHellowing review of themultispecies ethnography

literature.As a method it entailed developing an understanding of the lifeworld of

the Eastern oyster, academically amgitu, and using that translated experience

to reshape my own.

12



Ovysters as Infrastructure: A Review of theerature

First, it was necessary to understand what was known about oyster restoration and
how the Eastern oyster is situated vis a vis climate ch&ugestal ecosystems are
increasingly recognized as integedééments of coastal infrastructu&palding et

al. 2014; SuttorGrier, Wowk, and Bamford 2015; Sutt@rier et al. 2018; Saleh
and Weinstein 2016; Borsje et al. 201\fggetated ecosystems have long been
the focus of conservation and restoration efforts for thelogaal functions but
similar efforts for shellfish and coral reefs have lagged bef@Gndbowski et al.
2012) Oyster reef restoration, where it has occurred, has focused on improving
the availdility of oysters as a fishery commodityeterson, Grabowski, and
Powers 2003)Since 2011, however, oyster research has begun to focus on
climate change impacts, including the role of oyster reefs as infras&(Guo et

al. 2016) This review focuses on research into the potential role of oyster reefs
(especially those dErassostrea virginicathe Eastern Oyster) as combined

ecosysterrbased coastal protection and conservation structures

Contemporary conservation and coastal engineering predominantly use the
language of ecosystem services to evaluate problems, justify proposals, set goals,
and assess the viability and success of a project. The ecosystem services
framework, popularizechi2005, individuates the benefits people receive from
ecosystemgReid et al. 2005and seeks to quantify their value in market terms
(Grabowski and Peterson 200%uch generalization allows for comparisons

between disparate types of projects. The popularity of the ecosystem services

13



framework coincides with the increased understagoi the value of coastal
ecology as infrastructure. As such, oyster restoration and development as

infrastructure are discussed in these terms.

The ecosystem services provided by reefs include shoreline stabilization, water
quality improvement, and habttcreation. Their value in these terisigonsistent
WKURXJKRXW DQ .RieWhirH tysfevs atadtde-hasrfdcessuch as
rocks orthe shells of other oysters, and as the orgaswewelop shells, they
articulate ahreedimensional reefBorsje et al. 2011)The ecosystem services
provided by oyster reefs are consistent across species and geography owing to
their feeding and growing habit&rabowski and Peterson 2007; Grabowetial.
2012) The reefs reviewed in the literature are nearly all intertidal reefs that are
regularly submerged and exposed with the tides, versus subtidal reefs that are
always submergedtill, both types of reef are seen to provide similar ecosystem
services, varying only by degree. The popularity of intertidal reefs might owe to
their visibility and proximity to other organisms whose ecological function is well
understood in terms of infrastructure, such as mar®mesn and Luckenbach
2000) It may also be that they are simply easier to stadyng to their location

above water and near shore.

Shoreline stabilization studies investigate gains or losses in landward habitat and
the changes to the local bathymetry that result from a reef. A& is
dampened by a reef, and the slowing of the waters permits sediments to fall out of

the water column and accrete on the segébkyer, Townsend, and Thayer

14



1997) The slowematers prevent existing or accreting sediments from washing
away, allowing the shoreline to maintain or expand and support new vegetation
(Walles et al. 2015)These effects aeen from naturgWalles et al. 20153s

well as constructed reefScyphers et al. 2011; La Peyre et al. 2015; Borsje et al.
2011; Meyer, Townsend, and Thayer 199he evidence found in shoreline
stabilization studies is not strong and researchers treat the findings as generally

positive but not unequivocal.

Notably, the same effect that likely results in shoreline stabilizattbe breaking
up of wave energ¥ also has the effect shrinking the area subject to coastal
storm flowage, especially from storm sur§owermoving wavesack the
velocity to extend as far inland. Brandon et{(2016)found historical evidence
that the removal of oyster reefs from New York Harbor resulted imfasing

waves reaching water bodies farther from thaestohan previously.

Oystersare bivalves whéeed byopening slightly to taken water, which they
ingest captuing planktonfor food, but also filteringothersuspended solids
includingcontaminant§Grabowski and Peterson 200Theyexcrete
contaminants andther wasten the form of feces or pseudofeaelich sink to
the sediment surface where they are sequestered. Nitrogghaamhorous, both
anthropogenic contaminants, can be effectively removed in this way, either
symbiotically with microbes in the sediment or gradually released from the
seabed to beonsumed by phytoplankton and microal@idewell 2004) This

process effectively limits the possibility of harmful algal blooms. Similar

15



sequestration effects are seen for other contambén Limited data are available

on the effect of reefs on chlorophyll a, but findings suggest shellfish also reduce
its presenc¢Grizzle et al. 2006) 2\VWHUVY RPQLYRURXYV GLHWYV LQFOX(
other norphytoplankton cell¢Baldwin and Newell 1991)ke viruses or
anthropogenic detritus. Their feeding habits also have the effect of reducing
turbidity, allowing seagrasses and other vegetation more light, andriabkng

the plantso move into deeper water, promoting shoreline stabilization and habitat
developmen{Peterson and Lipcius 2003)ysters also createlcaim carbonate

shells and for this reason reefs were initially thought to be carbon sinks that could
potentially mitigate anthropogenic carbon emissi@sbowski and Peterson
2007)but more recent studies show that this service is not consistent across all

types of reef; intertidal reefs are actually carbon soufeedrie et al. 2017)

Reefs diversifythe landscape by creating habitat and promoting synergies that
allow other assemblages to flourish. Shellfish are unigue in their environments as
the only hard surface in areas where sediments and vegetation predominate
(Lenihan 1999)Within the footprint of an oyster reef, hundreds of organisms find

a home by attaching to, boring into, or living among the oy$W&esls 1961)

Juvenile fish and crustaceans findIs#rein oyster reefs, and marine species of all

life stages find prey ther@eterson, Grabowski, and Powers 20@8hers make

use of the reef as a refuge. Lenihan ef24l01)identified and quantified the

fishes associated with oyster reef habitat and found many that used the reef as an
escape from humaimduced stresses. Reefs are generally seen to be effective in

terms of providing or restoring fish and invertebrate habibatsthe size, age,

16



and/or complexity of a reef may limit its utility to other species Peyre et al.

2014) In addition to their role engineering habitats, reefs canaxirdifferent
habitats, such as the marsh, intertidal, and subtidal zones, and serve as corridors
that promote landscagsezale synergies and overall landscape diversification

(Peterson and Lipcius 2003)

7KH IRUHJRLQJ OLVW RI R\ VWHUVY FDSDFLWLHYV MXVWLIL
SHFRV\WWHP HQJLQHHU D@L & ften Esed-iRBHY HW DO
literature. Reefs have been recommended as alternatives to groins, revetments,

and breakwater@Borsje et al. 2011; Orff 2013; Scyphers et al. 204k)if

humans are to benefit from the coastal engineering done by oysters, a reef must

have specific qualitieghat reduce coastal vulnerability. Human intervention is

likely needed to achieve certain effects; a reef may not be optimally suited to

these purposes if left to its own accord. The qualities a reef must have to function

as coastal vulnerability infrastrture include biological viability, adaptability to

climatic changes, and other physical parameters.

The longterm persistence and sustainability of any oyster population is a
deciding factor in its success in terms of coastal prote(¥ailles et al. 2016)
Suitable habitat for oyster restoration is requisite to any prajetindices have
been developed to guide decisimaking in a variety of applications, including
environmental impact, conservation, and restoration purgbad2eyre et al.
2015) The indices name many of the same conditions, including a sufficient

supply of food(Dame 1996)initial and successive recruitment of oyster larvae to

17



the reef(Ridge et al. 2015; Baggett et al. 2014; Coen and Luckenbach,2000)
availability and quality of substrai€oen and Humphries 201 @nd water
quality, including nutrients, salinity, temperature, and hydrol&ptlack et al.
2012) In thisway, areéfV DELOLW\ WR PDLQWDLQ ZLOO EH GHWHU
as abiotic conditionf_a Peye et al. 2015)Temporal variation is an important
factor in the delivery of services. Ridge, Rodriguez, and F¢a@i&7)found that
young reefs may have the best adaptation potehkialpther intertidal habitats,
they grow fastest at immaturity. Older reefs, however, have larger larval
populations and other benefits like thermal buffering and reduced desiccation
stress. Additionally, as will be explored in more depth later in tRiswe
provision of restored services is unlikely to be sequential or liheaPeyre et al.

2014)

$ UHHITY DELOLW\ WR PDLQWDLQ VHFtkdddndanidg/V UROH LQ
on the reef, whether as infrastructure or simply in terms of survival, will change

with accelerating sea level rise (SLR). Predictions range from 20 to 200 cm SLR

in the next century, and this increase will portend predation, competition, and

abiotic limiting factors(Solomon, Donnelly, and Walterst 201@yster reefs,

however, can outpace SLR. It appears that intertidal reefs are in dynamic

equilibrium with fluctuations in sea level and resulting changes to the ecosystem

from SLR have little effect on reefs, at least in the short (&iaige et al. 2015;

Solomon, Donnelly, and Walterst 2014 heir continued survival will be

dependent upon on migrating landward or recruiting oysters to rdisel & | § V

18



elevation at a pace that maintains optimal submersion times, which they have

been shown to d(Solomon, Donnelly, and Walterst 2014; Rodriguez et al. 2014)

A key assumption in this review is that reseanth oyster restoration is

equivalent to researching oysters as infrastructure. This is purposeful; the goal

here is to examine restoration as a coastal vulnerability reduction technique.

Further research may bear out that these purposes are divergentehamd

there are some indications to that effect already. For example, the relationship

EHWZHHQ UHHI KHDOWK DQG R\VWHUVY UROH DV LQIUDVYV
Walles et al(2016)considered the location of Pacific oyster reefs in the

Oosterscheldestuary in the Netherlands and found that their placement in the

intertidal zone considerably affected reef health. The study indicated that there

PD\ EH D WHQVLRQ EHWZHHQ R\VWHUVY LGHDO FRQGLWLF

needs.

Little is yet known ofthe optimal physical qualities of oyster reefs for

infrastructural purposes. The first study was conducted in 2018, also on
Oosterschelde reefs, and analyzed sediment stabilization, finding that the effect is
strongest on tidal flats under erosional candg where there are relatively long

and narrow dense, closed reefs (i.e. with few open pat(balsrdor de Paiva et

al. 2018) These physicand morphological characteristics suggest a narrow

range of parameters for reefs to optimally provide sedimentation efidesgcas
habitat complexity is a goal for restoration projg€terkins et al. 2015; Blomberg

et al. 2018) The findings suggest a tension with restoration values and with other
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desirableecosystem services provided by oyster reefs. Prioritizing one service

may negatively affect others, or reef health generally. Indeed, in hybrid coastal
defense systems like the Oosterschelde that combine reefs and traditional flooding
infrastructures, surctradeoffs are anticipaté®uttonGrier, Wowk, and Bamford

2015)

7KH ODFN RI NQRZOHGJH DERXW R\WVWHUVY SRWHQWLDO
compounded, or perhaps enableyl gaps in the literature. The infrastructural
capacities of oysters are under studied because engineers and restorationists only
recently realized the application to climate concerns. This is not only true of
infrastructure studies. Analyses of the imopaf oyster reef restoration are

generally lacking. There are few to begin with and those that exist suffer from
considerable limitations. One such limiting factor is the length of study; only
shortterm studies have been conducted, up to a few yeaBelsszaHernandez

et al.(2018)point out, studies also only focus on smaller plots, largely because

few restorations have been done at scale. This remains true despite a common
understanding thacosystem services increase, and costs decrease exponentially
with larger projects. The authors also point out the limited geographic scope of
restoration projects; for the Eastern oyster, they are concentrated in the United
States in Gulf of Mexico an@hesapeake Bay. Guo et @016)confirm that the

United States is a leader in this field of research.

While there is robust research into the effect of SLR on reefs, other climatic

changes are not yet considered. More research needs todueteshinto how
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oyster reefs will fare against acidification, or extreme storms, to name just a
couple factors. The interaction of these effects and their temporal arrangement

will dramatically affect reef health.

Expanding research in this direction W& an important contribution to the field.
Modern restoration science primarily relies on succession theory, the assumption
that the restoration process will proceed linearly toward a stable state (e.g. toward
pre-disturbance stability), but as La Peyteak (2014)point out, the actuality

varies depending on ecosystem development or other variables like geography,
scale, and/or time. Models will need to be considerably more complex to account
for the interaction of multiple environmental factors. In one such attempt that
considered Olympia oyster growth, Cheng ef2015)described the ways that
multiple stressors can produce additive, linear effeaisthe interaction could
proceed nonlinearly, redirlg in synergistic or antagonistic effects that vary with
time. The implication of these multivariate studies is that delivering any
ecosystem service is highly contingent and restoration or management strategies
will need to consider more factors, incing the ripple effects of their

interventions.

Researchers in the field are aware of these shortcomings in the literature and wish
to move beyond them. Even the criticism of succession theory is shared by
authors whose work has assumed it in the pastl(@.Beyre et al.). The

ecosystem services framework is never questiamétk literaturehowever.

Contrary to the heterogeneity of subject matter and complexity of research,
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studies largely focus on economic impacts and/or use market logics and

motivations for restoration, rather than make the case in other.terms

Alternative motivation$ and thus potential explanatory framewotkare

common amongst ecologists. David Také@k@96)has documented the many
motivations that inspire environmental research, noting that even when
conservationists make their cases by way of commoditizing the species they are
out to protect, they are inspired to do scaby numbepof personal, spiritual,

andor aesthetic reasons, not to mention economic drifesrhetorical use of

market logics does not always have a clear rationale guiding it, and neither is it as
uncontroversial as it would appear from the literature. Evidence like Thiacs
collected sggests that conservationists are ambivalent about embracing
neoliberal solution$ Suffice it to say for now that even those who do are familiar
with seemingly contradictory impulses and are seeking a way to reconcile their

environmental ethics and potis.

MultispeciesEthnographyand Policy

Naturé is a difficult word. Canonical Western environmental discourse set

Nature apart from human activifMarris 2011) Nature was unitary, stable, and

" The termneoliberalis used throughout my analysis to indicate the 2@ century modes of
government (and subjectivation) that use marised techniqueto address ecological issues.

It also characterizes the rationales that enable, through circumstantial alignment or direct
advocacy, the state to manage environmental issues as though it were a business managing
assets. The concept of ecosystem servicas developed to achieve precisely this, to give Nature
value in market terms, such that governments (and responsible citizens) could make ecological
decisions accordingly.

8 Nature with a capitaN is used throughout to refer to its modern, canonical Weste

incarnation.
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pure, an Edenic real uninfluenced by society. In its alterity, it could be used as a

resource, studied, known, and managed by means of rational and objective

science. Humans were singular in their privileged position as Earthly living

beings apart from Nature. This Enlighteentderived conception of Nature was
DPELYDOHQW DQG FRQIOLFWXDO ,W LQVLVWHG WKDW 1D
preserved and exploited, that human uses of the environmentlevéaeto

deleterious and to be kept separate from the wilderness, yet hatngsspaces

could be designated and maintained by human deeisaking. Conservation

toed the line against evadvancing development, but whoever prevailed, Nature

would be rationally ordered in pockets of wilderness and urbanity and prevailed

over ly science. This task was never complete. Nature continuously exceeded our
rationalizations and interrupted our plans. To counter, we more energetically

pursued our ideal ends and, in the process, exacted a nearly fatal toll on our

adversary. Humans havéllsyet to succeed in their Promethean télsktour

193) :H KDYH KRZHYHU VR DOWHUHG (DUWKYV SURFHVVH

be read in the fossil record.

Geologists refer to this new era as the Anthropocene, the age of hi@®naizen

2002) While still scientifically contentious, the concept of anglespanning
anthropogenic ecological force has been taken up swiftly and enjoys global appeal
(L. Ogden et al. 2013)here is a growing consensus among conservationists,
policy-makers, and even scientists that few placeSanth, if any, do not bear

traces of human influence. Humans are now seen as everywhere influencing

ecological processeffom the altered properties of molecules after nuclear testing
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to the global overabundance of greenhouse gases in the atmofhiereften,
in different ways, and with or without remorse, the end of Nature has been
announcedMcKibben 1989; Latour 1993; Cronon 199Ekyen as it is thought
subsumed, Nature itself is becoming metaphorically wilder, less predictess
stable. With the advent of the Anthropocene, in other words, Western

HQYLURQPHQWDOLVPYViswhdBrgéedV LRQDO RULHQWDWLRQ

The purpose of this review is to examine ascendant strands of Western

environmental thought over the last three decadesconsider their relevance for

environmental conservation and climate adaptation planning after the end of

Nature. As will be showrenvironmental conservation, restoration, and climate

adaptation plans and policidepend on certain forms of administration of

environmental knowledge. Definitions of Nature, what it is and how we come to

know it, shape environmentalism. Science is instrumental here, and politically

powerful in the way it establishes forms of experéisd organizes social

practices. Nonhumarisliving critters and things alike are similarly influential,

involved as agents in adaptation plans. In a direct and material sense, the way

these elements assemble set the stage for conservation and climati#goadapta

SODQQRLQJ IURP WKH 1DWLRQDO 3DUN 6HUYLFHYV ZLOGO
IDWXUH &RQVHUYDQF\YY FOLPDWH SROLF\ DGYRFDF\ 7KF
different fields, particularly geography, science and technology studies, and

anthropology. Gegraphy and anthropology especially are credited in the

literature as having long been familiar with the issues at (\Aiféitmore 2002;

Latour 1993)
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This review also serves a secondary purpose, which is to oulitispecies
planningas a method continuous with and yet distinct from prevailing
understandings of Nature. Challenges to the understanding wieiNathile

seemingly academic, have been dramatic and public. Climate change deniers, for
example, have used the opportunity to sow doubt about scientific facts, alleging
that they are socially constructed and relative, and therefore suspect or untrue. An
implication of multispecies planning is that the modern understanding of Nature
has been deficient in addressing crisesdikmate changeMultispecies planning,
working at the nexus between conservation and climate adaptation planning, is
one means by ich an expanded, renewed definitimmaturecould be
instrumentalized. What would it look like to pursue conservation and adaptation
from this different vantage, one that is neither purely social nor Natural? What
would such a task necessitate, and wiwaild it portend? Importantly, can we

find hope in an alternative idea of nature, and what kind of hope is it?
How Do You Feel about Theori€s?

Retracing our steps to the end of th& 26ntury, we can see in the Science Wars
a first attempt to work ouhese questions. The Science Wars were an intellectual
conflict between scientific realists and postmodernist critics who charged that

scientific findings were socially constructed. Trends in science, including

S/ §1 8§Z]e Z IC ep Z ]JvP (E}u s]v ] v *% E S[« "dZ } Ct E &}E_
aware that the following will seem too speculative at first but, like her, | see value in pausing to

reflect on what is happening in contemporarynservation and climate adaptation work and in

taking even the more speculative reflections seriously. In taepryis a misnomer. Rather,

explanatory devices are presented and developed here, ones with material consequence,

however strange they might itially seem.
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increased computing power and global issuesdlimate change, introduced
unforeseen complexity and uncertaintyetablished fieldsEcologists and others
moved away from their classical Newtonian réofecused on stability,

prediction, and certaind/to embrace more nuanced understandings of the objects
they studied and the justifications used in their discoi#kken et al. 2001)

Already primed by trends in philosophy, postmodernists took thesegek as

further evidence that science was a sociedlgistructed practice.

Some scientists and theorists, seeking to bridge the divide, offered different
interpretive modes to accompany ever more complex research and findings
(Ravetz 1999)Scientists began using terms like resiliemogptation, risk, and
others familiar to anyone attentive to climate issues toblagse Bw framing
devices, deployelly scientistsn response to thepostmoderreritics, only
strengthened th& R VW P R G btiomQHavsdiende tanslated the separate,

Natural world according to social custom.

The Science Wars had the effect of illuminating the indeterminacy of Natural

phenomena and so demonstrating that some disciplines could no longer be

described in their classical terms of stable, linear caus@hypostmodern

position importantly demonstrated thatowledgeclaims including the ones

scientists make about Natuexe always filtered through a social leWghile
postmoderrargumentsuccessfullyfORRVHQHG VFLHQWLVWVY JULS RQ Wi
conceptiorof Nature, they ultimately reinforced the NatBeciety binary by

claiming that Nature was determineddmgial forcesPostmodern definitions of
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naturestill obfuscated the nonhuman, missing wlatno Latour (1993jightly

observed: thaiature is consticted, but not just socially.

Largely failing to take the lessons of the Science Wars to heart, contemporary

environmental thought cleaved in its reaction to the pronouncement of the

Anthropocene and what it means for the Natural wirtdimer 2015; Marris

2011) Some see it as license for total rationalization, an excuse to master Nature

once and for all. The prospect of ecological collapse only heightens their urgency.

We must reconcile the human and natural by way of geoengineering and

sustainabH GHYHORSPHQW WKH DUJXPPRGHURHYV 7RIQNGLEVHFRP
the dominant Western environmentalism, enshrined in marietted

institutions. This line of thought is characterized as neoli§€@allard, Dempsey,

and Sundberg 2015pthers turn in the opposite direction and seek a more

modest, respectful engagement with Nature that allows renaturalization of once

unnaturally humamominateds@ FHY 7KHVH 3GHHS JUHHQ  DSSURDFKF
wildness and indigenous knowledge, and demonize industrial, Western ways of

knowing the world.

These simplificationd caricatures as they atenelp to demonstrate the
limitations of contemporary Western environmed imagination. As in the case of
the Science Wars, implicit in both reactions to the Anthropocene there is still a
separation between Nature and culture. The choice is to rewild Nature by
removing society, or to naturalize society by taking over Naftre.
Enlightenmentera categories remain intact, even as [fraifmingsconcern

themselves with the end of Nature. Both choices, too, maintain humans as central
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actors in a linear, progressive narrative of how the world is thought to function.
That narratie is anthropocentric, and thus ignorant of the myriad ways in which
nonhuman forcemfluence us, disrupt our plans, force us to resportbdeio own
vibrant power. Such liveliness is easily demonstrated in the figure of flooding, to
which major human séétments are increasingly, alarmingly prone. Floods upend
all manner of rational human plans, from urban design to notions of security
(Whatmore 2013)Worse still, this anthropocentrism proposes a common
undifferentiated®* XV ~ DQG LQ VR GRLQJ HU BEeuwonnwrKkH YDULHW\ R
relationships and knowledge practices, some more culpable than others for the
damage we must all live amidét Ogden et al. 2013; Collard, Dempsey, and
Sundberg 2015Political effects follow; the urgency of constant crisis justifies
elite action, uncontested by alternate proposals and unencumbered by democrat
procesgLorimer 2015) When environmental knowledge is kept rarified, a

domain of specialists is designated responsible for managing life itself.

These critiques can leave one feeling rudderlsither the modern Nature
Society binary nor its Anthropocene variants offer tenable ways to envision
environmentalism after Nature. Despite Western pretensions, however,
natural/social hybridity has always been with(lustour 1993; Whatmore 2002)
and this observation offers some reassurance. Latour has been especially
influential in demonstrating the colless banal ways the NatuBociety binary
was constructed through an obfuscation of the influence of hybrid actors. His
pivotal title We Have Never Been Modezrplains how scientific interpretation is

the means by which we have segregated the worldwadspheres, Nature and
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Society. Latour outlines instead how nature and culture were and are always
hybrid; the convenient separation of the two spheres has been mere pretense. His
insights gave rise to actor network theory (ANT), a theoretical and

methoddogical approach that describes phenomena in terms of their relatedness,
their naturecultureas Latour puts it, and which takes seriously the roles played
by nonhumans (technological objects, especially, but others, too) in social
arrangements. ANT andsivariants have been popular in science and technology
studies(Sismondo 2004)geographyThrift and Whatmore 2004anthropology

(Law 2004) and urban studig§-arias and Bender 201@mong others. Sarah
:KDW P R UH Y WHybrid Bad§¥aphi@$2002) found exemplars of such

hybridity from different historical periods: humgmtant interactions, for example,

or, extending the same logic torabiological objects, humans and their tools.

The two spheres could never have been separate because, Whatmore says, the
social and thenatural are always stitched together; humanity has always been a

work in progress.

In light of such evidencejewpolitical frameworks for expressing human
nonhuman entanglemeate neededOur reality is composed by many different
forces, and it is time that our politics reflect that fatte following section
provides examples @nvironmentalisisthat begin with tk premisethat we

inhabit many natures, rather than one Nature.

An Ontological Turn
The NatureSociety binary is a quintessentially modern ontol@ggtour 1993)

An ontology is an understanding of what comprises a world, the things or
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categories in a world and how they relat® W Ratd)dther, subsequent analyses
demonstrated how such an ontoldmsshaped issues in science, politics,
conservation, and many other fields. Ontologies desanierld rather tharthe
world because ontologies vary. One can describe a modern Natuaggrio

one that is indigenousor that of a nonhuman object or organi@tohn 2015)

Contemporary environmental writer Brandon Ké@017)summarizes such a

multiplicity of organismal ontologies with a deceptively simple observation about

D EXJ 3KDWHYHU LW IHHOV OLNH WRHERIY HXHS LW IHHO
channels the influential concept@mweltput forward by Jakob von Uexkull that

scientists and philosophers alike have elaborated: each organism has its own

Umwelt its world or environment, and the reality of that environment can be

describedhs an ontologyBuchanan 2008)

An anthropocentric vision, then, is not the only way of conceiving of the
environment. Other ways of worldaking exist an@ach is hybrid, composdxy
social and nonhuman forms. Elaborating these is an important taslsbeta
demonstrates that the Nature ontology familiar to us ish@oéxclusive way of
composing a world. We inhabit a world composed of many species worlds, one
that is not merely Natural, butultinatural'® Multinaturalism isneither purely
social nor Mitural, but hybrigdnot stable, but nonlinear and indeterminaiat

singular and unitary, but multiple.

10 This term originated witlfcduardo Viveiros de Castand has been used extensively elsewhere
in the literature, influentially by Bruno Latour.
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&KDQJIJLQJ HQYLURQPHQWDOLVPITV RQWRORJLFDO DVVXPS
practice of conservation and climate change adaptation. The most vital ilesso

that an anthropocentric focus is insufficient. The number of ways of being in the

world and knowing it far exceeds the one human variety, and as such the

stakeholders involved multiply. This has the effect of diversifying the sources and

types of eviénce to be considered. Research that assumes a multinatural ontology

is allied with planning efforts in several ways, as demonstrated below. Both share

a commitment to translating amongst profoundly different groups and emphasize

participatory, democratipractices.

Jamie Lormef2015)advances a multinatural ontology that is almost perfectly

amenable to multispecies planning. He develops the figure of wildlife that Sarah
Whatmore(2002)first defined. Against the idea that the end of Nature equates to

a domseatication of the planét an end to wildness, thatdd_orimer suggests that

wildlife persistan our postNatural world. He demonstrates the ways that Asian
HOHSKDQWYV LQ 6UL /DQND FRKDELWDWH ZLWK KXPDQV D(
behavior influences hovhéy are governed by conservation policy. The animals

range freely and interact socially with their herd and humans alike. This means

they are sometimes subject to being killed for trade or in conflict with humans.

The elephants are not kept in designatddesness areas but are charismatic (if

LPSHUIHFW QHLJKERUV 6UL /DQNDYfV '"HSDUWPHQW R :L¢(
human/elephant land use needs in their 2007 plan that did away with dualistic

wildlife management area designations. The elephantsne¢jastconsidered
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the object of policy, but agentic beings who mutually produced the landscape with

humans, and the law was changed to reflect their entanglement.

Eben Kirksey(2015)takes a similar tack iBmergent Ecologiedut focuses

instead on the niche dogies that flourish despite anthropogenic degradation, or
even because of it. Kirksey highlights the work of the Cloud Forest School in
Monteverde, Costa Rica, to which he has close personal ties. This reforestation
program is perhaps the principal exaepf his multinaturalism. Its director,

Milton Brenes, articulates its goals in the language of neoliberal restoration efforts
even as the program is financially exploited by international nonprofits. The
program has a similarly ambivalent relationshigdotourism, benefitting from it
commercially but knowing it constrains their restoration work; tourists want to

see a charismatic landscape with particular species in it, not a wild tangle of
HFRORJ\ 7KH VFKRROTV HIIRUWYV Dait ngveihaldss) LQJ D GR]H(
successful, but other species that were not the intended beneficiaries also
thrived? threefold more species than anticipated, in fact. Kirksey attributes this to
W KH VFK RR@fve @lpnoath; a more modern organization wouldehav
stifled the restoration in pursuit of Nature, whether in the form of a decided
ecological baseline they had to achieve or ecosystem services (including scenery
for tourists) they were bound to deliver. This is one of the promises of a

multinatural ontolgy for Kirksey: thriving anyway.

Emma Marrig2011)uses the end of her popular bd®&mbunctious Gardeo
detall, like Latour, the myriad ways in which conservation efforts are already

PXOWLQDWXUDO 6WDUWLQJ LQ 6HDWWOHYV 'XZDPLVK 5L
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restoration and conservation work inlikaly or unconventional settings. The

'XZDPLVK LV D GD\OLJKWHG ULYHU WKDW LV 3SDUW KDEL
Z DW H UMadbris 2011, 133)Farther east, the Yukon Conservation Initiative

attempts to connect wildlife corridors between Yellowstone and the Yukon,

crossng borders and accommodating a host of human and wild land uses. She

DOVR UHYLHZV WKH 8.1V 5R\DO 6RFLHW\ IRU WKH 3URWHF
maintaining farmland for those species adapted to and dependent upon low

impact agriculture. For her, a muléitural ontology is not an excuse for further

degradation but a compelling argument for introducing conservation efforts into
HPHUJHQW HFRORJLHV 7KLV SDUDOOHOV .3hedNVH\TV DSSI

suggests a role for human stewardship of a-skEmiesticated planét.

Irus Bravermarf2015)outlines six aspects of contemporary conservdtboosed

RQ GHYHORSLQJ OLFKHO )R XFthexXod@ifiglandGHD RI ELRSROLW
governance of lifé in terms of wildlife. As such, she is more interested than

others in the regulatory aspects of conservation. The promise of a multinatural

ontology of nature for Bravman is the collaboration of human and nonhuman

agentdnside existing apparatuses of governaiébere she concludes that

human collaboratios often insufficientshe findghere is potentiad and hopé

in valuing the interactions between technologiegedb, species, and humans.

1 The argument Marris makepe 1]v §} D] Z o Z}e+ viAetehEiiationicicologput

more careful toallow nonhuman beings to compose their own worlds, at least partially.

Z}e VIA JP[* A}EI » ue u}E uv o 3} v]vd E%E § §]}vU Z}A A & pv Z Q
human enterpriseeanrun amok and the species who are able to folleil find theirniche.
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Lest one get the impression that consideration of the nonhuman is limited to
LQGLYLGXDO ELRORJLFDO RUJDQLRCIG)WINKM VSHFLHYVY 6DUD
demonstrates similar capacities in a form more familiar to climate adaptation

planners, that of natural hazards. She details the way that flooding events in

Pickering, England, democratized local flood risk managenPeriodic flooding

forced a conflict between expert and vernacular understandings of flooding.

Whatmore and others bridged that gap by forming a Competency Geoapx

of amateurs and professionals jointly collecting and scrutinizing flood data with

thH EOHVVLQJ RI WKH 8.1V 5XUDO (FRQRP\ DQG /DQG 8VH
(QYLURQPHQW $JH Q F\ waesforted & @splinse] ddy Redame

the locus of human activity. The benefit of adopting a multinatural ontology in

this case was in recognigj the capacity of floodatess to raise a variety of

social responses. This offered an opportunity to reconcilpdlitical differences

by working in concert with human and nonhunagentso develop shared

knowledge.

Making it a Practice

The multinatual examples offered by Lorimer, Kirksey, Marris, Braverman, and
Whatmore are based on evidence collected in conversation with conservationists
around the globe. Most note explicitly (and others imply) that conservation
practice involves a process of leargiabout the world, an epistemology, that is
shared amongst these practitioners. Epistemolegesystems of knowledge that
establish how knowledge is considered legitimate and truthful. This process in

conservation circles is almost necessarily a mdtges endeavor. Claims of fact
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are negotiated in context with metteanrhumanagents conservationists attune
themselves to the needs of other species with whom they share habitat and adjust
their knowledge claims accordingly. One comes to know elephadtuse

practices, for example, by being with elephants in the landscape. This attunement
is often more than a rote skill. Conservationists have an affective relationship with
the landscape and other species in it. They enjoy the work for its aestheg¢ic val

and come to literally embody the fact of their relationships by tuning their senses

to their surroundings.

Donna Haraway2007)describes similar phenomena in lab scientists, dog

trainers, and others When Species Me&he follows the foundational ethologist

Vinciane Despre2004) LQ GHVFULELQJ WKLV HSLVWHPRORJ\ LQ WF
beaIHFWHG ~ 7KLV VKRUWKDQG IRU WKH DWWXQHPHQW GH
and corporeal. The relationships Despret describes involve humans with other

animals. She details the ways that the human actiboslily movements,

emotions, and learning, pantiarly 2 result from the influence of nonhuman

actions, and vice versa. Her example of horse riding is clarifying. The horse

interprets minor movements made by the human, some unbeknownst even to the

rider. At the same time, the human rider is knowingly amkhowingly learning

how to communicate what it wants the horse to do. Both are learning to be

affected in this symbiotic relationship gama so doingthey produce different

kinds of knowing and being. While Haraway unpacks this capacity in more

esoteric fields, others observe it in the work of conservationists. Lo(20&5b)
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for example, observethé ways that Scottish birders finetuned their senses to

identify and count increasingly rare species.

The rich evidence collected by these authors has been anthropological. Within
anthropology, the emerging field of multispecies ethnography provides nsethod
for examining our entangled human/nonhuman lives. Multispecies ethnography
offers an interdisciplinary opportunity to plannekpplying a multinatural logic,
planners can examine their usual questions more roundly. By what means can
multispecies plannm potentially influencelimate adaptation work, and what
implications might this have fdiroader public sentiment? Multispecies

ethnographic practices offer some insights into these questions.

Multispecies ethnography explores the entanglements of atenaf Earthly

EHLQJV Z2IURP KXPDQV WR DQLPDOVKWRYySW@WDQWY WR 1XQJ
Helmreich 2010) The methods of this type are manifold. For Haraway, it means

examining companion species. Bgmpanionste means not simply

GRPHVWLFDWHG DQLPDOV EXW DOO WKRNHSRUIJDQLVPYV 3
in proximity and sometimes in affective relation to humans, however

asymmetricallyHaraway 2007)Others take an orthogonal approach to Haraway

and examine how unloved or underrecognized species, such abesicro

(Helmreich 2009) come to be figured or reckoned with. Some go further afield

DQG H[DPLQH UHODWLRQVKLSYVY LQYROYLQJ VSHFWUDO IL.
consideration of Canadian wildlife management authorities interacting with the

Innu Nation and the spirthat governs the caribou they hBtaser 2016)Anna

Tsing(2015)takes a more familiar, if also difficylpath tracing commodity
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chains over several continents in pursuit of knowledge about the matsutake

mushroom and the histories of interspecies dependence it tells.

A form of anthropomorphism, or a methodological animissometimes needed

to collect and interpret evidence from these unorthodox sources. Multispecies
ethnographers employ these methods strategically to think like other organisms
and develop descriptions of their ways of being in the world. The praciéseago
step beyond acteametwork theory in this regard. ANT equivocates the human and
nonhuman as actants but not as agents. A foundational ANT text by Michel
Callon(1984)clarifies that the reassrfor nonhuman conduct do not matter, they
are simply considered to ath. multispecies ethnographggency, however

limited or nonvolitional, is typically perceived in the nonhuman and seriously
considered. Philippe Descola has fully recuperated theepbio€ animism in
describing his findings among the Amazonian Achiahn 2015)while others
LPSXWH YLWDOLVP WR PDWHULDOV VXFK DV -HIIUH\ -HUF
(Cohen 2015)These two examples are at the far end of the speciiame.
Bennett(2010)takes a sort of middle ground, exploring a vital materialism devoid
of an independent animating force. Unlike in other ecological writing, such
vitalism/animism/anthnpomorphism is not to be feared. Rather, the danger of
ignoring these nonhuman subjects and committing to antbeopiasmis seen as

the greater sifConnolly 2013)Many of these ethnographers draw from Vinciane
Despret(2004) who points out that being anthropomorphic is less about
charactezing the organism or object at hand than it is about extending the

REVHUYHUYVY FDSDFLW\ WR XQGHUVWDQG WKDW REMHFW
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organism, she explains, can activate their point of view. It is less about supposing

(or claiming to know fisthand) what the organism experiences, but about posing

the question and recognizing the nonhuman as a subject. Multispecies

ethnographers witness that those they study learn to be so affected, or put another

way, they become attuned to the organisms,ispeand landscapes with which

they work. One step further, Laura Ogden et al. describe multispecies

HWKQRJUDSK\ LWVHOI DV 3D PRGH RI DWWXQHPHQW WR W
WR VKDSH W.IOgdehRHAIQ &hd Tanita 2013, 1%¥ utility as a method,

then, can be shared; multispecies ethnography can be a pedagogy, of sorts, of

learning to be affecteane that can make traditional planning efforts receptive to

new types of knowledge, whidh turn help to develop a broader view of nature.

Applications to AdaptatiarNature-Based Infrastructure

So far, this review has considered the insufficiency of the modern conception of
Nature, described examples of a multinatural ontology and its relevan
conservation and planning, and detailed multispecies ethnography as a method for
coming to know things about the multiple worlds we inhabit. The remainder will
consider the implications of these findings in the figure of natased

infrastructurelt will follow that figure though ethnographic research into
infrastructure and consider what a multinatural approach to infrastructure entails,
especially in those instances where living organisms are involved in mitigating

risk or provisioning benefitd his review concludes with an exploration of the

political implications of multinaturalism and the relevance of these findings to

policy.
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Early ethnographic research into infrastructure established a few parameters for
what the definition includeStar 1999) Infrastructures are embedded in physical,
social, and technological structures. They are largely invisible to their users, at
least until they break down, because they are learned oratiyltassumed and

then taken for granted. They maintain their invisibility by being standard; they are
meant to just work with everything. Nobody is really in charge of them, though,
they are modular and get repaired incrementally. An infrastructure lisaadéd

in just one time or place, it extends beyond one event or location. At the same
time, they are path dependent (or at least they have their own inertia) and inherit
historical legacies. Perhaps most significantly for the purposes of this revisw, th
shape and are shaped by conventions of practice. They are the present shape of
the world? literally and materially, the objects we use, roads we travek eitd

they actively shape the world, continuously informing what is possible in it.

These critea imply that infrastructure is the basis on which other things happen.
,QIUDVWUXFWXUHY DUH 3WKLQJY DQG DOVR WKH UHODWL
explains(2013) His survey of the field describes how such a framing sets up

infrastructure as a system, and that systems thinking is held to be a necessary

complement to ethnographic methods in such analyses. While these systems

potentiate and constrain human actioocading to certain logics (usually the

SROLWLFDO UDWLRQDOLW\ WKDW ELUWKHG WKHP /IDUNL
just technical objects, they also have affective relationships. Modern hopes about

the future were projected onto and shapedigivirays, dams, and so on.

Infrastructures continue to be both the repository and the wellspring of such
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fantasies. As such, politics is never far from the fray, and infrastructures serve to
both inscribe and make invisible overt political decisi(®tar 1999)When

Robert Moses decided to make the bridges on Grand Central Parkway too low for
buses, for example, he by design barred the poor from visiting the wealthy
suburbs. The constraint wasde part of the urban fabric, and the attendant

consequences thus obscured.

Infrastructural systems get traced through all manner of categories: political,

technical, financial, cultural. Ethnographers have often relied on-aetaork

theory in making aynthesis of these disparate elements, and many more analyses

KDYH SUROLIHUD Wkakin 2013 L&ayivig Z BuN/ely of other

analytical framewRUNV LQ /DUNLQYYV FDSDEOH KDQGV ZKDW LV L
purpose of this review is that ethnographers of infrastructure agree that

infrastructures are shaped by conventions of practice. Susan Leidh%28)

first indicated the relational nature of infrastructures and L420A4.3)

recognized the ways that infrastructures are generatitrese relations.

Casper Bruun Jensen and Atsuro Mof&@17) go one step further and explain

WKHVH V\VWHPV LRQWBHGPN[BHYIRBHQWY ~ )RU WKHP LQIU
generate and reconfigure social arrangements. Rolling daytime electric outages

can lead to work at off hours, for example, or climbingmases limit vehicle

PLOHVY WUDYHOHG 7KHVH PptéducéhdreHoorfiguaiony eV WHPYV W KD\
the world tnewpractical ontologies (Jensen and Morita 2017,.4)

Infrastructires, in their view, are not exclusively social, but also involve the

nonhuman, including materials and objects, of course, but also the biological:
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microbes, crops, and so forth. Their work has all the marks of multispecies
ethnography but in the contextt infrastructure. It shows the promise and
potential of such methods. Their view of infrastructure brings together the various

strands of thought discussed above so tidily that it is worth quoting at length:

infrastructures hold the potential capacitytosuch diverse things as
making new forms of sociality, remaking landscapes, defining novel forms
of politics, reorienting agency, and reconfiguring subjects and objects,
possiblyall at once It is of course up to ethnographic elucidation . . . to
pinpant precisely whether and how this happéiensen and Morita 2017,

6)

Infrastructures are capable of all this because they are heterogeneous assemblages
that choreograph the varying ontologies of their components. The fullest example
of this can be found in natulEased infrastructures. In fact, thieat oncethat
Jensenad Morita emphasize is precisely the potential of nabased

infrastructure. NBI, at its nexus with conservation, takes the nonhuman into
account in a direct, material way. Examples of NBI include salt marsh restoration
SURMHFWYV ZKHUH \ahkokerRidis/dérfs\detef $he@ms lof the

zoning of human settlements, or the construction of oyster reefs, which can stem
the flow of storm surge and readily adapt to changing ecologies. Organisms are
nearly always involved in the making of natlr@sednfrastructure. To be

successful as infrastructure, NBI projesésessarilyuts humans ito the

affective relations with other specigstmultispecies ethnographers describe.

NBI, as the site of such encounters, choreographs varying ontologies and
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produces new modes of companionship. That is, the fti@ehuman relations

that NBI allows gives material bodies a chance to learn to affect one another.

Perhaps more readily than others, natuased infrastructures admit their

entanglements and belie thelroreographi¢unction. That is, they compose

multispecies worlds and provide an opportunity for us to rearticulate ourselves as
PHPEHUV RI PXOWLVSHFLHV FRPPXQLWLHV KDWYV PRUH
adaptable, allowing for continuous experimentation amdluing ongoing

encounters. It magatalyzeother multinatured practices.

Still, the question remains, how can we reconcile the policy world and its

ontologies to the multinaturalNot only thathow can we make poliap service

of amultinatural worldWe are inextricably linked with the nonhuman and it is

only in partnership with the nonhuman that we can seek to develop a better

world 2 as is evident in the example of natln@sed infrastructure. To do this, as

Jane BennetY XJJHVWYV ZH 3Q M igréceduRes@éthblgdiesQard

UHJLPHVY RI SHUFHSWLRQ WKDW HQDEOH XV WR FRQVXOW

(Bennett 2010, 64:108This is the task of multispecies planning.

Usually, multinaturalism is held incompatible with the policy sphere in
anthropological accounts. Its contingency, experimentation, and indeterminacy
are mismatched with the stability of governance. More than that, its epistemology
is frankly considered counter to the positivist approach often taken in policy
(Larsen 2011)Like infrastructure, however, policy is as much a part of the
creation of worlds as othéactors. Different modes of conservation and

environmental policy come to shape different worlds. Multispecies planning
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wouldtake up the task Jensen and MoritalslRtUZDUG WR 3SLQSRLQW SUHFL\
ZKHWKHU DQG KR OwKaandkherseéacd@age the mechanisms

through which it happens. This is incumbent upon planners who hold such

capacities and the social expeidatto fill such a role becausiee nonhuman

forces that are a part of the climate crisis are coming to matter politically, which is

to say that across worlds, recognizing natukures is becoming unavoidable.

Given the above, what would multispeciearpling look like in terms of policy?
Three parameters stand out. First, accounting for hybridity means that
environmental policy must not take Nature as its object. A Nasiral

perspective is paramount. The second is implied by the first, which gainat
needs to be distanced from its anthropocentrism. Regulating exclusively for
human use is impossible in a multinatural framework. If planning is to retain its
commitment to plurality and democratic process, it will need to recognide
interrogate he knowledge ofionhuman stakeholderbhis will require a

measured amount of anthropomorphidinird, it will need to embrace a
methodological indeterminacy and allow more room for the unexpected. More
than adding new or different data to existing underdings, it will require that
SODQQLQJ 3RSHQ XS WKH SRVVLELOLW\ RI UHDVRQLQJ GL
: KD W P R201Bf 41 )words.Multispecies planning offersaalternativespatial
rationale. If NBI is a composition of relations that relen a multinatural
ontology,and its relations are expressed in spgaligerally forming the

landscapé thenit generates a form of politidkat is topologically distinct. In
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ZKDW IROORZV , H[SORUH KRZ WKLV IRUP RI SROLWLFV L

practice, and then how it might be brought to bear on environmental policy.

Choreographing InfrastructuréheMass Oyster Project

As described abovéeavergL. A. Ogden 2018)mushroomgTsing 2015) frogs

(Kirksey 2015) rice (Morita 2017) marine microbefHelmreich 2009)and a

KRVW RI RWKHU DQLPDOV (E@pdenMiall, sdtHe88OH DQG WKLQ.
2013)have featured in recent multispecies ethnograpBiesiehavefocused on

humannonhuman interactions while others hax@erimented with taking the

perspective of nonhumaiiKirksey and Helmreich 2010; L. Ogden, Hall, and

Tanita 2013) This ethnographynostlydoesthe former It principallyrespondgo

the following question: What is the relationship between oysters and humans in

the environmental restoration work of Mass @y$troject? use anthropological

methods to determine how Mass Oyster volunteers ascertain such knowledge

from the oysters with whom they work. lalS®@ DNH VHULRXVO\ WKH YROXQWFH
methodological anthropomorphisand use a similar approachramason out the

R\WWHUVY Swaby\astdrE Wilehek the relationship, and as such |

explore the push and pull of other species, scales, and story lines on Mass

2\VWHUYV SURMHFW PRVW QRWDEO\ WKH ZD\ WKDW WKH

assembled.

Long before | met the volunteers at the heart of this study, | encountered Mass
Oyster through their literatur@he organizatio V DUJXPHQW IRU UHVWRUDWL
with thefact of Crassostrea virginic§ V. ZDW HU |L O WhkelbiggnizaidhS D FL W \

uses the stied and familiar Charles River in Boston in its literature as an
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example of the possibilities that oysters offdass Oyster Project, n.dJhey
claimthat ten small reefs would be able to treat the full daily A&00 million

gallons? removing contaminants and clarifying the waters.

Mass Oyster alsseeks to promote marine biodiversity. Restoration necessarily
increases biodiversity by supporting and increasing the depleted oyster
population. Additionally, reefs provide habitat for 200 other spédless Oyster
Project, n.d,)as breeding grounds for fish or an attractive food source for birds,

for example. This figure does not account for the ripple effects reefs have, such as

promoting marsh habitat by slowing wave action.

Mass Oystealsotalks about their work as advanéagis to climate adaptation
planning. This third argument involves elements of the two just mentioned.
Oysters are like little water treatment plants; they are infrastructure. Healthy,
biodiverse ecosystems are more resilient to anthropogenic impactbrikéec
change; the oysters can help us addass Oyster additionally claims that their

efforts will result in flood mitigation like has besnggestee@lsewhere.

These three concerasvater quality biodiversity, andclimate adaptatiod are
what Mass Oystr communicates at the organizational sdaédow, | explain
how WKH RUJDQL]DWLRQTY FRPPLWPHQWY DUH FRQWLQJHQ

and historical political and ecological circumstances.

A Question of Wilderness
The setting for this work is the Arsgjuam River in Gloucester, Massachusetts,

along a small stretch of rocky bank near the center of thmiebestuarine
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ZDWHUZD\ RQ WKH SLHU RI WKH WRZQYV KLVWRULF ZRUN

paths the oysters travel to become infrastructure.

Earlyon a windy Tuesday in milovembey2018 , PHW WZR RI ODVV 2\VWHUY
volunteers at Maritime Gloucester. Workers on the pier were winterizing their

equipment, readying boats for dry dock after a summer spéimtg tourists The

Mass Oyster upweller was already out of commission, covered byrsea tarps

secured with nautical rope. | was the only visitor among adwaén workers.

Although we were outnumbered by seagulls, the presence of humarssilvas

plainly felt. Buildings jutted out over the water and piers extended into the inner

harbor What is a restoration effort doing in the midst of this environment? Why

does it belong here?

-XVW LQ WKH IDFW RI LWV ORFDWL éofylicthDieds2\VWHU fV XS
about nature. Wilderness, in popular American conception, is separate from

human activityCronon 1998). America has been divided into designated

wilderness zones such as nature resenfeand these are defined against human

presence and influence; nature is distinct from human settlement. Natube

found inthe hinterlands, nain a working waterfrat. Such a division has been

historically popular in conservation circles, and separate apparatuses have been

developed for managing nature and human settlen@ragerman 2015; Marris

2011) During my visit to the Gloucester site, one of migerlocutors remarked

RQ ODVV 2\VWHUYfVY UHODWLRQVKLS WR WKLV GLFKRWRP\
said,could in some ways be likeneddonservation programs run by zoos, where

animals are born and raisedsitu /DWLQ IRU 3SRXW moreSODFH
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contemporary terms, off site.) She explained thatcultivatedysters

supplement thin sitt SRSXODWLRQ PHDQLQJ 3LQ SODFH ~ RU RQ V
maps on to the dichotomous understanding of wilderness in American

conservationex stu is within the human domaiim situis the site of wilderness.

6SDWLDOO\ KRZHYHU WKH ERXQ G fukkieHandkil ODVV 2\VWHU
evidence of thismy interlocutors that dagefendedW KH R\VWHUTWY ZLOGQHYV
larvae, or spat, thafrew into oystersover the summeZ DV KDUYHVWHG IURP D 3Zl1
population in Maine” W KH\ WRYS Qydertransported the spat and tended

them in the upweller. The oysters were never considered captive or domesticated

Those vere concepts they reserved for aqltaca projects. Insteadjded by

human handsW KH\ ZRXOG HYHQWXDOO\ JURZ 3ZLOG ™ LQ WKH $«
by human roads, bridges, boats, and houlesy never sought to make the site a

reserve, nor did they treat the oysters as breeding stock tocenhaomesticated

population for aquaculturd@hey werenot in the business of setting aside

wildernessin other wordsbput rather worked to enhance thi#dnessof

*ORXFHVWH UNeifs i A Ri@feds without wilderness.

Other comments, too, deped from the modern view of conservation.
Restoration work is traditionally a matter of establishing a baseline condlition
what the ecology used to look likeand setting a goal to return the landscape to
that conditionOften, the goal is to return to conditions prior to European

colonization(Marris 2011) Such conservation goals assume that the pre
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colonization geography was one of untouched wildertféEsese visions involve

masculine national mythologies of land made for European exploitation. They

also make use @& modern notion of Nature as both a past and future condition.

O\ LQWHUORFXWRUV E\ FRQWUDVW magshettae W FOHDU WKD
return to a pralevelopment population of oystérshoughreachinghatnumber

would be a major achievemeénbutrather to simply establish a salfistaining

populationof Crassosstrea virginical he work thg expected theysterswould

dowasnot to maintain a mythic landscape from the past, but to function as

ecological infrastructure. In terms of both time and space, Mass Oyster eschewed

the concept of wilderness in favor of introducing wildness to a variety of

geographies.

Oysterscapes

It was low tide when the four of us gathered on Gloucester Pier. We had timed
our arrivalto improve our chances @ihding oysters in the riverhigh waters

would have frustrated osurvey. With the tide gauge on the pier indicating that
Atlantic waters woud soon flood back into the Annisquawe drove across town
to therestoration site where Mass Oyster had recently seeded 60,000 spat.
Downtown development gave way to dormant winter trees as we turned off
pavement and on to rutted dirt roads. The siterveasled in a residential

neighborhood with a small dirt visitoffot for beachgoerda/Ve headed down a

12 This view of restoration also often presumes that pdssibleto return to a historical baseline,
i.e. that climatic and ecological dynamics are stable enough that the intervention would take
hold and the ecology would be able to maintain itself as though it had reverted to an earlier
S]u X D e« KCe*S (& mote pradhiatiZ Oysters in the Annisquam will be part of the
ecology that emerges, however numerous they are, and whatever new (or old) roles they
assume.
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small path lined with rocks to the marsh, then weaved around huge rocks covered

in seaweed and barnacles for a few hundred slippery, treacherous feet.

Our destination was othe banks of the Annisquam$W WKH ZDWHUYV HGJH WKF
was a stark division between the riverbed and the forestatidtiltises steeply to
VRPHRQHYVY KRPH 7KH VORZ IRUFH RI HURVLRQ ZDV VWD
south, theiver wourd and disappeadaround a bend toward the oce#s,

channelkedged by tidal flats, marsh, and a few houses. The banks to theveoeth

more heavily develope@nd he Route 128 bridge loced overheagdhuge, pale

green, and loud. Road noise and the wiridrfered with our ability to

communicate, but while we hunted for niclséted baby oysters in the water, we

still managed to discuss how Mass Oyster came to understand the world of

Crassostrea virginica

My primary contact at Mass Oyster was respondiiniehoosing the restoration

sites. She described the ways her undergraduate education in marine biology

SUHSDUHG KHU IRU WKH WDVN +HU UHVHDUFK GLGQYW IF
nevertheless able to conduct and interpret empirical research thahdteohihe

R\WVWHUVY QHHGY 6FLHQFH DQG WHFKQRORJ\ VFKRODUYV
translation(Callon 1984; Tsing 2015) 6 KH NQHZ DERXW WKH R\VWHUVTY Sl
certain types of substrate (rocks and shells) and water quality (steady but calm

flow with a lower salinity). Beingessile (attached to rocks and one another),

individualswere subject to easy predation (byasive green crabs especially.)

Interpreting all of this, my interlocutor was abletiédl whether a given landscape

would be a good candidate for hosting an oyster population. She could read the
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landscape and physically, sensually determine how an aysted fare in it. She

was able to develop and hone this skill using scientific techniques. The site

selection process began with using software to identify, map, classify, and

evaluate potential sites. My interlocutor drew from state databases that drovide

KHU ZLWK GDWD OLNH WKH ULYHUYV IORZ UDWH DQG VDW
bathymetry. She combined these data with her own evaluations and put together

an assessment of how the landscape assenillledestorationist | spoke with

had sensitized hergeb the site by accepting and considering knowledge

produced by the Eastern oysterQ 9LQFLDQH '"HVSUHWTV WHUPV VKH K
be affectedIn this way, my interlocutors described something | would hear

develop as a theme in subsequent intervieved:ttteir understanding of an

R\WWHUYV QHHGV ZDV DQ XQGHUVWDQGLQJ RI LWV UHOD\

$Q R\WWHUYV ZRUOG ZDV PRUH WKDQ VKHOO DQG WLVVXFHE
consume and the water they pass through their tiny bodies. It wsislatied by

the oystes, but also by their interactionSrassostrea virginicavas situated on

the banks of the Annisquam with other animals/plants/people/things that gave

their world definition. Oysters were as much a part of the landscape as they were

engineers of itTheirworld was a landscape phenomendnderstanding the

landscape in these terms put the restorationists well on the way to developing an

alternative topologyScience and technology scholars have borrowed the concept

of topology from mathematics, where it issghnique for determining the

conditions under which geometric figures or spaces will change form.

geographytopologyhas been employed to shevhetherspatial relations
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conform to Cartesian expectatiafi®rimer 2015; Hinchliffe 2008)Most

frequently, descriptions are made of the ways that animals/plants/people/things

defy the gridded and tegown structure ofite topographical magnformational

NHWZRUNV IRUP ZLWKRXW UHJDUG IRU ERUGHUV ZHWODAQ
municipal boundary is, and so drhe relationality of this way of conceiving

space implies mutability; as relations in space change, so too eédepthogy!

also mearopologyin the more traditional sense of physical geography, as the

literal (topographic) shape of the landscape as historically determined, because, as

Anna Tsing emphasizes, that history shapegotentialof what is present

Landscapes

:KDW WKHQ FDQ WKH ODQGVFDSH LWVHOI WHOO XV DER
landscape is more than just the background for this work. It is both a scale and an

actor with its own history and connections. Counterintuitively, the best way to
realize a landsc8H SHUVSHFWLYH LV WR GULOO IXUWKHU LQWR
sectionmoves from the organismal to the ecological, from the relatively

determined conditions for life to the contingent and experimental forms of

relations amongst living beings. It exges much of the same evidence that my

interlocutors encountered and follows a similar process of site selection. | am

essentially building what ecologists term a habitat suitability index to better

understand exactly how oysters achieve their infrastraictole (Pollack et al.

2012; Barber et al. 2009y his effort is exigent to the poinhkeard Mass Oyster

volunteers makabout wildness, that oysters are engineers of landscape

assemblages choreographers of infrastructure in their own riditte point is to
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getspecific? to theextremeof being quite liteal 2 about humaroyster

entanglement, showing what my interlocutors learned in the process of learning to
be affectedThe evidencenoves in the opposite direction, too, making the case

for more general claims in support of the political case | am makirsgp far as it
demonstrates the mechanisms through which this-tharehuman assemblage is

realized.

Crassostrea virginicdas an easier time than others at getting established within
an ecosystem because they are colonizers; they create their ownoatolches

and engineer the morphology, chemistry, and hydrography to improve their
chances of survival. These oysters are often among the first species to get
established in disturbed environments, and highly dynamic ecologies like coastal
seas and esttias? especially urbanized ones like the Annisquam, as will be
shown? are thus well suited to their propagati@astern Oyster Biological

Review Team 2007)

Ecologists refer to the specific traits that characterize biological behavior as an
RUJDQLVPYV OLIH KLVWRU\ :KHQ LW FRPHV WR WKH FULV
SURMHFW OLNH 0D WhetheVagpetldsWill GebeRtalbshed,

HFRORJLVWY ORRN WR WKH HQYLURQPHQWDO WROHUDQOQF
Researchers in private and government agencies monitor coastal waters for these

factors, and Mass Oyster relied on those data to makiteitselectiort® Seven

Bt should be noted, however, that no permanent monitoring stations are directly in the river,

only at either end. The data they collect are not uniform. The little information available was

PSZ E (E}u *Spu ] SZ S pe JE §} e« EA 3]}vU pu3 Jv 8Z]e ¢ v D e
amount of experimentation is involved.
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UHOHYDQW FRQGLWLRQV LQIOXHQFH WKH (DVWHUQ R\VW
across its range: depth, salinity, temperature, substrate, geomorphology, pH, and

dissolved oxygen.

+HUH DW WKH QRUWKHUQ UH®DFK RVKW KR\ D/HW B Y G IRAVAMHU
depths are shallower. The species can typically be found within 1 meter depth of

the mean low tide mar{Sellers and Stanley 1984 the area we walked along

the AnnisquamWinter temperatures limit intertidal surviy@aherty 2011and

as such, populations in this region are subtidal.

Salinity affects disease and predation rates, as well as the availability of food, and

so is critically linked to survivalCoen and Humphries 2017he species itself

thrives in salinities of 80 ppt, optimally between 128 ppt, but salinities over

40 ppt are commo(Bellers and Stanley 1984)utside of ths range, feeding and

reproduction become limited. Predation and disease rates rapidly increase at > 15

ppt (Coen and Humphries 2017he waters around Gloucester are at the high

end of the tolerance range for the Eastern @Qy&twucester Harbor, which feeds

the Annisquam in one direction, was found to have a salinity of 30.6 ppt
31DWLRQDO :DWHU 4XDOLW)\ (aRdihaWsRailyQJ & RQWURO"

representative, with the lowest known recent direct observation of the Annisquam

reporting 29.7 + 3.3 pgWilbur 2007)

The synergistic effects of temperature and salinity are relevant to every aspect of
DQ R\WVWHUYV ELR O Redling, tiudlvpmhentQreptodu@tion) H
interaction, predation, and distributig@humway 1996)The gnerally accepted

temperature range for the species is betw2®&@ and 36°C, with the highest
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pumping rates between 20°C and 25°C, and low to inactive metabolic rates setting
in around 10°GSellers and Stanley 1984Aiver temperatures are safely in this

range for most of the year. The summer months see high surface temperatures of
21.1 £2.0°C(Wilbur 2007) Expected New England winter temperatures are at

the low end, atl.7°C(Sellers and Stanley 1984)inters could be tough for the
restored population. They will likely experience periods of freezing and thawing,

which the sources cited here indicate is survivable but risky.

Crassostrea virginicas toleran of many substrate types, ranging from hard

surfaces like rock to soft bottoms made of mud, provided the bottom can support

WKH RUJDQLVPTV ZHLJKW /DUYDH PXVW VHWWOH RQ D KI
other oysters, but once attached, the oyster canrenah any substra{&astern

Oyster Biological Review Team 2008ubstrates in the area of theddayster

restoration site are majority silts and clays, as was apparent from our search

through the storrthurned and turbid waters. About a quarter of the land under
waterissand 31 DWLRQDO :DWHU 4XDOLW\ BRQWRULQJ &RQWU|

places can be found along the banks, including the site in question.

The pH tolerance range is between 6.75 and 8.75, at least for baby oysters
(Eastern Oyster Biological Review Team 2QGf)d ranges in the Annisquam are

consistently right in the middle: 7.6 = 0.2 to 7.8 = Wilbur 2007)

Finally, dissolved oxygen, a major contributor to overall water quality and a
critical element supporting life, is far less criticaldmassostrea virginicghan
other organisms. Th&peciesan be intertidal, meaninbat the reef igxposed to

air during low tides, and so they are adapted to spend considerable amounts of
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time in fully-saturated oxygen conditions. As long as the waters are not hypoxic
or anoxic (neasuring a lovoxygen condition of <4 mg)Lsubmerged reefs will
survive(Coen and Humphries 201 All researched measurements of the
Annisquam were in excess of 5 mg/L, with most in the range of 7 to 8 mg/L

(Wilbur 2007)

The studies seem to indicate a suitable, if not easy, environment intiwéich

Eastern oysteran establish itself. Their capacity as ecosystem engineers means

that they will fashion their own nichend adapt to a wide range of environmental
conditonsalRQJ WKH ZD\ FRQVWUXFWLQJ QHZ KDELWDW DQG F

dynamics.

7KLV UDWLRQDO ZD\ RI NQRZLQJ DQ R\WVWHUYV ZRUOG ZD
be affected, buheir comments indicated thitere was always something more

to theirunderstandinghan mere functionalityCrassostrea virginicd V

engineering was treated as ageni H R\VWHUV ZHUH 3JRQQD GR WKHLU
PDWWHU ZKDW = (PSKDVL]LQYirjeROQWoxstalle@ FDSDFLWLHV P
attention taheir role as caretaker8: HfUH DVVLVWLQJ WKéhe LQ WKHLU V:
volunteer told me3T KH\fUH GRLQJ DOO WKH ZRUN ~ 7KH\ HYHQ DW
OLNH GHVLUH DQG KDSSLQHVV WR WKH R\VWHUV VD\LQJ
WKH\ DUH" DQG 3ZDQW \W\RiSE BlystérQredtdd for iR G LW LR QV
Developing this affective relationship required the volunteers to give oysters

considerably more credit than is usually afforded to nonhumans. Caring for

oysters meant recognizing their agency emalving them asctiveparicipants

in producing infrastructures.
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Together withCrassostrea virginicathen,0DVV 2\VWHU TV ZuRddie LV WR ILQH
coordinations in the estuaryp be involved in the making of wildnegs modern

restoration effort might stop thengith a successfily reasoned plan to repopulate

the speciesdut since Mass Oyster conceives of its work as infrastructural, there

are still other relationships to considel DW XUH LV RXW RI ZKDFN ~ RQH YR
WROG PH 3<RX FDQTW MXVW O MKW XD VVEXWH MWD K RIQYWV ERR

ZKDWTV EHVW IRU XV RU IRU WKH HQYLURQPHQW DW WKH

The moment she describeas the result of historical pressures and
contemporary political realitieEnabled by biological capacities and affective
relations, oysters and humans alike would need to assume roles that are both
presently and historically define8he, like all the Mass Oyster volunteers |
consulted, used the figure of water quality to explresy the organization
coordinated a response to the issues of the moifilegit. response is contingent,

set in motionby* ORXFHVWHUYV KLVWRULFDO.UHODWLRQVKLS WI

The Annisquamestuary has been urbanized, with consequences for whahts

isnot2 LQ WKH ZDWHU 7KH ULYHUYV VXEPHUJHG DTXDWLF Y

1 This volunteer, likether Mass Oyster interlocutors and conservationists | have encountered

outside of this study, sometimes employed Nature as a shorthand. Professional

environmentalists, in my experience, do not often have a fidlyned analysis of their work in

terms of multinaturalism or the other descriptive concepts employed here. Even if when they do,

1S 1 pu Ee}u Vv } *SE % E}pe 8} }ves v30C <p 0](C SZ S EuX /5[ Vv p
}oo}«pu] o]JeuX <SE}VP A u%o }(SZ § Eu[e E -] Naturev * v]vs§Z vu

Conservancy. The organization was an early adopter of aNatstral environmentalisngCollard,

Dempsey, and Sundberg 201%¢t Nature remains in its name. In light of all of the other

evidence that this volunteer provided, | think this statement is not an indication that she is

defending the modern concept of Nature but rather makes the case for involving human

attentions in the making of idness, for working with nonhuman biopower to constitute a world

where both species can flourish.
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(Wilbur 2007) likely from the variety of coastal development pressures, and with
it, suitable oyster habitat. These general pressacisdedirect contributions of
contaminated waters from sewer and stormwater syst@rgases in runoff

from impervious surfaceand even the disturbance of passing recreational boats
(Eastern Oyster Biological Review Team 2Q0IMese pressurespmbinedwith

historicaloverfishing, likely also drov€rassostrea virginicaut.

Pollutant ontributions from* O R X F HoéwWeiHsistevare a legacwater quality
concernThe citylacked a sewage treatment plant until late in tHec2®itury

(Hruby 1981) during which time the number of residencethwain-site disposal
systems grew to 2,50@ngelo 1999)As we have seen, the Eastern oyster is

adept at removing anthropogenic contaminants that result from sewage. We have
also seen, however, that conditions in the Annisquam are only slightly above
suitable forthe species. The introduction of so much sewage could be reasonably
expected to have synergistic effects that would further narrow the species chances
at survival. The nutrient loads in sewage can be likened to fertilizer for algae.
Whereas previouslyjitrogen limited algal growth in the water column, the

addition of sewage saturates the water wittogen and allows algal productivity

to spike especially in the summer months when higher temperatures spur the
algae to be more actifBurford et al. 2012)Thealgae consume oxygen, leaving
less for the shellfish and submerged vegetatidmeady overfished for a century

or more, and wh slim chances at survivdlit tried to reestablishCrassostrea

virginica was unlikely to return of its own volition.
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The cty was ordered to address tmwvagassue as early as 196ahd 1,100

homes were brought into complianbet raw sewageontinued to belelivered

into the harbor and rivdor decadeg¢Angelo 1999) This pollution degraded as

much as 30% of shellfish beds in the gpaat the point of human consumption

(Hruby 1981) In the early 1990s, new septic regulations that required compliance

at pant-o-VDOH RQ UHDO HVWDWH WUDQVDFWLRQV IRUFHG *(
(Commonwealth of Massachusetts 20T6)e city moved forward with a plan to

implement an innovative system heralded in the pressleas England's first

large VFDOH VHSWLF WDQN HITOXHQW SXPS =~ ZLWK LQVWDQ)\
the improved health of 10% of previously affected ststllbedgAngelo 1999,

20). The state continues to list the Annisquam as an impaired water body,

however and monitors to ensure that the level of fecal coliform does not exceed

the allowable total maximum daily logiflassachusetts Division of Watershed

Management Watelngd Planning Program 2016)

Nitrogen, phosphorous, and other contaminants thus limited, Mass Oyster was

able to make a case fGrassostrea virginicao engineer the finishing stage of the

clean XS HIIRUW 7KH RUJDQL]DWhaRed hffasrucidsP HQW IRU QDW
heard and, in a limited way, honored by regulators because of the historical

inheritance of contaminants in the wateéis the disturance caused by human

activity that makes their project possibleecessary, eve.

5 Thinking of anthropogenic degradation in this light suggests a more contemporary ecological
understanding of the term disturbance as normative and pertipal; like that embraced by
Anna Tsing2015) The introduction of sewage to the Annisquam allowed algae to proliferate at
the expense of other aquatic life. Whether it was a harmful disturbance depends whether you

E Vv ]}C38 EIE oP X &E}u §Z «if B \NGrgens c€Raif % E+% S]A
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Infrastructures

Mass Oystemust also respond to presafaty contingencies, and these responses

hep VKDSH WKH SROLWLFV RI WK hblYisSonretigFW 7KH RUJDQ
described as a replacement or substitute for other infrastructures. This justification

often comes in terms familiar to planners and politicians: ecosystem services.

Given the neoliberal political environment the organization operates within, and

faced with the right audience, Mass Oyster will argue in favanatfirebased

infrastructurdan terms of cost abatement. It would be cheaper and more

convenient for ten oyster beds to clean the Charles River than to fund an

enforcement apparatus or constructast@water treatment systethe argument

goes.

Neoliberal uses of the nonhuman in these terms are plentiful: street trees improve
health outcomes and raise property values, greenfields absorb floodwaters

place of costly flood managemeRerhaps most analogous to oysters, the way

that beavers engineer watersheds has been employed in resource planning
(Woelfle-Erskine and Cole 2015Ysing oysters in a similarly instrumental way
would require that humans totally enfold oystershim apparatus of government
(Wakefield and Braun, n.d.pysters would be enlisted as workes worse,

conscripted and exploitédto provide services the state has abdicated.

disturbancesare a boon. Even the extreme act of dredging the channel of the Arenisdor
navigational purposes, as the Army Corps of Engineers does perio{inadign 2019)can
establish conditions thaCrassostrea virginiczan exploit. The aters can establish as primary
successional organisms and engineer habitat for themselves and other species.
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Mass Oyster volunteers indicate, however, that there is something more to their

understanding of in&structure than this limited definition would imp@ysters

werenot to be instrumentalizeabtto EH FDUHG IRU DQG UHODWHG WR 3IR
HQYLURQPHQWDO UHDVRQV =~ 7KLV YDJXH WXUQ RI SKUDV
express that the project differed in meafihgvays from those that use

commercial or neoliberal logics, however opportunistically these might be

employed:®

7KH VD\LQJ 3HQYLURQPHQWDO UHDVRQV" EXUJHRQHG ZLW
practice. It was a rejoinder, mostly, to distance their work froome familiar

approachesand even a pointed accusation at tinfres,it was also affirmative, a

way of expressing the contingency of a properly ecological prajetie first

sense,le phrase was offered as a rejoinder to the shellfish industry. Mass Oyster

pushes back against beipgrceivedas aquaculture. They are not growing oysters

for consumption, neither are they establishing apeipetuating population of

16 James Ferguso2012)offers an analysis of such opportunism that | thinkssful to

UV E+3 vV JVP D se KC*3 E[* %% E} ZX , ele AZ $3Z & §Z § Zv]cu » }( Vv
specific to the logic through which they have been instrumentalized, and he decides that they are

VISX , % @E}A] e« upod]% o0 A u% o enth(devipedan@Emodésho}A Evu

& -<}v]vP_ pedledaway from that agenda, and put to very different uses. «

*}u 3Z]JvP «Ju]jo E Jv D ¢e KGC*8 E[* %% E} Z 3} }*CeS u e+ EA] X dZ wu},
the terminology of ecosystem services to desciitieer rationales in terms that can be readily

understood. In the same way that Jedediah Purdy describes the knowledge claims advanced by

20" century environmentalists finding amenable audiences, | have witnessed multinaturalism

expressed in terms of eaugical services. The goal is not to develop further mablaeted

approaches to ecological management, but to demonstrate the capacities and potentials of the

nonhuman. The economic rationality and hurraentered managerialism of ecosystem services

is suppanted by ecosystem function. This is what is indicated when Mass Oyster says that they

%o UEspn SZ ]E % E}i § "(}E VvA]E}vu v§ Takacgrepsardh evincigg SU P]JA v A]
the multiple motivations of environmentalists beyond commodificatiotiik that Mass

KCe3 E[* %}*]18]1}v 1+ Jv ] 3]JA }( u}E Nawr@Eemviropentalishs v %o} 3

and it is especially aligned with those projects that have recently coalesced around climate

adaptation work.
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oysters so that #y (or others) can eventually profit from the harvest. Rather,
ODVV 2\VWHU LV VHHGLQJ WKH $QQLYVM¥aDiRgM RU HQYLURQ

support of the local ecology.

The volunteers also put an ironic twist on the phrase and offered it in response to

state bureaucrats when Mass Oyster was denied permits. In this way, they

indicated that the agency that should be concerning itself with the livelihoods of

shellfish was instead promoting industry interests. Mass Oyster argued for an

exemption from the reg@tions that serviced those interests because they were not

SDUW RI WKH LQGXVWU\ WKH\ ZHUHnda@ing.ithis RU HQYLURQ

case noncommercial ends.

They also argued that state agencies should be happy to have thedyreihmng
restoation work, they were growing the stock of wild oysters that could be
harvested, and by doing infrastructure work, they were securing cleaner waters
and thus more areas in which shellfisheries could op&tliethey were

adamant that their motivationas environmental, not industrial.) R U

environmental reasoris L Q W K cantaidd® ié¢dgnition of the uncomfortable
FORVHQHVV EHWZHHQ QHROLEHUDO JRYHUQDQFH DQG Wk
OLNHQ ODVV 2\VWHU 1 tegHpasdr thiddd&xt® \dvigehce

foundin other conservation settings by Jamie Lorif@&15)and Eben Kirksey

(2015) Both writers provide examples of conservationists promoting the presence
of charismatic species, those critters like pandas and elephants that are well
known to a global public and often employed by environmentalists in service of

their cause. Charismatspecies can be easily commodified in trade or tourism,
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but environmentalists are ambivalent toward this role. On the one hand, it

enhances their work to commodify a spegieprovidesmuchneeded funding.

On the other, it debases the animal or spdnyesupplanting their wildness with

market logics 7KLV SKHQRPHQRQ LV FORVH WR WKH ZRUN GRQ|
SHQYLURQPHQW D (bethdde Wi Ragh\casSskKwdlingdd is (at least in

some degree) susceptible to regulatory capture.

Mass Oystecannotbe described as a neoliberal project, however, and this is

ERUQH RXW LQ WKH zZzD\V WKDW WKH RUJDQL]DWLRQ XVH)\
UHDVRQV® WR DIILUP WKHLU ZRUN 7KH IRUP RI NQRZOHG
ecological, drawn from an entire landseapather than one commodified or

instrumentalized organisrithe Gloucester site, after all, was an experiment, in

the sense that it was conceived of as a trial run, and because it waandpen

Mass Oystewas workingto fine-tune the coordinations ofsystem in which they

were one among maragentsTheynever assumed that they cofitdthe oysters

to a single role or logic of infrastructure; that would be impossible, because it

ZRXOG GHQ\ WKH RiefpWasdiN hisséndérfohstrates that there

are affective logics beyond commodified exchange vilaluing nonhuman

forms of knowledge necessarily puts the project at odds with neoliberal efforts to

service human needs with putatively ecological projects. Mass Oyster ilmogn

that here are multiple forms of environmental knowledge and value, some

commodifiable, others impossible to commodfiyn process of learning to be

7 This is the argument that Lorimerakes in his conclusion, as well.
¥ This argument is often heard in opposition to the use of an ecosystem services framework. Not
all environmental processes or things have (enough) value to register.
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affected, Mass Oyster volunteers found and fostered nonmarket relations between

oysters and humatisr environmental reasons

5HFDOOLQJ -HQVHQ DQG ORULWDYY XQGHUVWDQGLQJ RI L
the one Mass Oyster undertook in Gloucester gare formto culture, society,
and politics” (Jensen and Morita 2017,. 3he last of thesé the question of

politics 2 is attended to in the following, final section.

PostNatural Policy

Anna Tsing, whose landscape analysis methods | joavesed to describe Mass

2\VWHUYV ZRUN RQ WKH $QQLVTXDP ZRXOG WKRURXJKO\
takes; she would see it as instrumentalizing her project in service of its opposite,

which is to say codification and enforcement. Jedidiah Purdgse analyses of

environmental thought and law | am about to use in this chapter, would object to

my rendering of the evidence presented above as political in nature. He would say

WKDW LW LV 3SDOPRVW DOO HWKLFV DQGShOMY WKHWLFV D(
VDLG RI1 7V URigddnvPuEdy BAY5)1 disagree with both of theand think

they share more common ground than they perhaps realize. Potentially resolving

this academic squabble is a happy side effect of the work done by multispecies

planning: bringing the policy sphere around to contemporary environmentalisms

as a measof augmenting approaches that can carry life through the

Anthropocene.

This rapprochemerit RU PD\EH LWYV OHVV VXFFHVVIXO WKDQ D UL

inharmonious comingling WDNHV LWV FXH IURP 3XUG\YfV SHUFHSWLF
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environmental legal histor§Purdy 2010, 2013)This history is worthy of
attention because it makes the case that these fopmaics and ethic8 do
comingle in ways that are easy to describe in broad strokes, and that they are not

fixed but change with tim&,

Earlier, | caricatured the driving forcetind such law and policy as an
Enlightenmeninformed separation between Nature and Society. Purdy describes
the differentegal guises that this mentality has taken on over the years. Prior to
the mid20" century, it could be typified as Romanticist.siteetic visions of an
Edenic landscape were generated as a palliative to social and technological
advances that both benefitted and threatened human society. Frederick Law
Olmsted found fame planning park systems to enhance public health. President
Roosev# made the national park system a preserve of critical national resources.
Visions of the sublime, of a pure and beautiful unitary Nature, esqueessions

of an environmental ethic that foumdstrumentalityin the progressive legal

tradition. There waa legislature amenable to such knowledge claims. Purdy
further explains the transition that followed as one to identity politics. Building
from the progressive tradition, American environmentalists of the 1970s made
claims about pollution and anthropogedagradation that could be understood by

policymakers in familiar terms. They also made vaguer claims about promoting

191n what follows, | treat multinaturalism as an ethinot just an ontology or empirical
observation, but as a principle for right condurctpursuit of flourishing and prosperityhis is a
difficult philosophical move to make but | take my justification from Jane Bemvtedt inspired

byBruno Latour, seek8} €&} v 8Z + }% }( u} & C 8} ~ IvlAo P u}E v}IvZpu \
ul®@ A Ce_ Jv}IE & 5§} "0o]A 3Z P}} o](Shelofesza aterialistands s 1111« X
]* VEZE}%} VvSE] ] }(~"8z2 P}} ol(_8z2 8/ u vsS 8§} u &E Z E X
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ecological consciousness that Purdy claims had little legal imipietvertheless,

there was a public that was amenablthtd second setf knowledge claims.

To these two eras, | would add a third: the postmodern notion that Nature is a
social construction and the concomitant adoption of an ecosystem services
framework. This paradigm shift can be seen in the restoration literature detailed
previously. It extends the logic of markets to nonhuman phenomena by claiming
an ethical position: making Nature visible by giving it value. The political

framing that is often associated with this ethic is neoliberalism.

O\ FODLP LQ OLJKdanhce,lis3nath@altivs ¢al he nurtured to

complement an ethic, and that nurturing a complementary politics can imbue the

ethic with more potentiat The questions to answer in light of this claim are:

What sort of politics might we find aligns well withultinaturalism? Or, better

SXW ZKDW NLQG RI SROLWLFVY GRHV PXOWLVSHFLHYVY SOD
suggest here that the politics | elaborate are the exclusive match to multinatural
environmentalisms, but that given strong historical exampleslysur
PXOWLQDWXUDOLVP FDQ ILQG D ZzD\ WR VXUSDVV WRGD\Y
suitable counterpaftor many, as the case might be. This task is important for

articulating alternatives and actualizing them in practice, specifically in light of

0DVYV 2\\exdmdle IlVis also important as a means of demonstrating the
SRWHQWLDO RI SODQQLQJ EH\RQG WKH KXPDQ 7R XVH D

work elucidating the politics of flooding in the UK, developing such a politics

21 think that Tsing would argue the same; she develops her own politidseiMushroom at the
End of the World
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SDPSOLILHV WKH P DR KN UWISMRALNGTR PELEVDFY his
might be the pivotal point of articulating alternatives: valuing other types of

knowledge.

Rationalizing such a political shift in broad terms is less complicated than
understanding its implications. The relationships | withessed developing on the
banks of the Annisquam drew from historical legacies @iherlandscape
contingencies, but also current political realities that shape and are shaped by
current conservation practices. Interviewees often commented that their work was
most immediately affeed in the political realm by the Massachusetts Division of
Marine Fisherie® Shellfish Planting Guidelines. The guidelines, last updated in
DUH ODULQH )LVKHULHVY RIILFLDO SROLF\ IUDPHZRUDM
planting activities, and one medngwhich the state maintains its compliance
with federal shellfish regulations. This is the document | will scrutinize as an

object of multispecies planning.

The guidelines are designed to suit a complex policy environment. Mass Oyster
members spoke of ¢hconfusing, sometimes conflicting priorities and processes

of state and local permitting agencies. On average, a half dozen agencies would
need to agree before a restoration project could move forward; the number varied
by project. These agencies admieisitate laws, including the Massachusetts

Wetlands Protection Act (WPA), and the Massachusetts Public Waterfront Act

22 Hereafter, the Division of Marine Fisheries is referred to as DMF or Marine Fisheries
interchangeably.
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(Chapter 912 Marine Fisheries must also follow federal ladvgeneral
understandinghesekey legalconcepts is needed to properly undeN D QG '0) TV

Shellfish Planting Guidelines.

The Wetlands Protection Act governs any area determined to be one of the more
than 20 types of wetlands present in the state. It requires that any alteration to a
designated wetland area undergo review by theaRe@nt of Environmental
Protection. Environmental restoration projects enjoy some exceptions from the

WPA, but oyster restoration efforts still encounter unique difficuffies.

Chapter 91 is the modern codification of the Colonial Ordinances of 1641,

which regulated private property to preserve public access to the waterfront.

Under it, private property owners cannot exclude the public from exerting their
3S5LSDULDQ 5LJKWV™ WR ILVKLQJ IRZOLQJ DQG QDYLJDWL

broadly interpreted bgtate courts as preserving a right to recreation generally,

23The WPA can be found at M.G.L. Gkai31 Section 40 and its regulations at 310 CMR 10.00.
Chapter 91 can be found at M.G.L. Chapter 91 and the related Massachusetts Waterways
Regulations at 310 CMR 9.00.

24 Few projects have been permitted under these ecological restoration exceptions. Practitioners
have a general lack of understanding about what is possible under this part of the WPA. Instead,
they expect that there will be no differentiation between typefsprojects. The same

environmental site assessments required of real estate developers are required of oyster
gardeners, irrespective of project size or impact. An oftédad example is the permitting

process for putting oyster shells on the ocean flagnjch is an area protected by the WPA.

Placing shell ia common first step in restoratiopractice becauseyster larvae attach to other
oyster shellsThis stefs considered an alteration of a wetland, and so prompts a permitting
processlintervieweescited multiple examples of projects that were denied at this stage because
administrators thought of the shells as fill, indistinct from other materials used as fill, like sand or
debris. Even if a project made it past the WPA review, any shells that be@giged are required

by Marine Fisheries regulations to be aged on land for at least a year to ensure that the shells do
not introduce novel or pathogenic biota to the waters. A restoration project must find suitable
land on which to dry the shells, andg means to transport them. Some restorationists have
consideredengineered reef balls in place of shellghich avoids the fill problem but raises

another. The Army Corps of Engineers shares jurisdiction in manyphteécted areas to

preserve and improvas EJv v A]P §]}vX VvC *SEp SPE }A E 6_ 8 ooU AZ] Z ]v oyp
restoration apparatuses, triggers Army Corps review.
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and so the definition of fishing includes aquaculture. Chapter 91 guarantees the
public and the shellfish industry alike access to the waterfront for the enjoyment

of oysters and other farmed caught aquatic life.

State shellfish regulations must uphold the rights and responsibilities of the WPA

and Chapter 91. They also need to conform to federal law. If a state wishes to

engage in interstate commercial shellfishing, it must conform to tlee#fispgons

of the National Shellfish Sanitation Program (NS8PF. Food and Drug

Administration 2017)The NSSP is a set of public health criteria for the shellfish
industrydeveloped in the lat&9" and early20" century? as a way to control the
sanitation of oyster productiomhe NSSP is a cooperative agreement amongst

industry, federal, and state actors. It relies on state law, regulations, and

enforcement; local authoyiis granted to several bodies, including, in part, to
ODULQH )LVKHULHV :KLOH SDUWLFLSDWLRQ LV YROXQWD
must concur with the federal Food and Drug Administration, the Interstate
6KHOOILVK 6DQLWDW LR Q n&drg@nitatibH)(aRdHthe NS&B TV SDUH
itself, or the state will be considered noncompliant. A potential consequence for

QRQFRPSOLDQFH LV WKH UHPRYDO RI WKH VWDWHY{V VKH

The NSSP offers guidance on how to grant local authority teedponsible body

in the form of its Model Ordinance. The ordinance outlines a classification system
for waters where shellfish aquaculture occurs, graded by sanitary suitability.
Marine Fisheries states in its guidelines that public health is the prpriacjple

that it seeks to protect. The divisioonducts regular surveys of coastal water

sanitation and uses these to determine whether the shellfish there are suitable for
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human consumption. Statewide, 303 areas are surveyed and classified, in line with
NSSP guidelines, as one of five statuses: approved, conditionally approved,
restricted, conditionally restricted, or prohibited. Any classification other than
approved is considered contaminated. Because all shellfish must be made
available to the publi;m Massachusetts under Chapter 91, DMF disallows

plantings in contaminated waters and may resort to interventions where
spontaneous sefferpetuating populations form. Exceptions can be made for
research projects of a limited duration, but no such projéidbe approved if it

would create a new sedustaining population. Any shellfish wAdacilitated by

human activity or not makes their home in areas designated unsuitable for

aguaculture may be relocated to approved waters.

There are two related aspedsl WKH ODULQH )LVKHULHYV SROLF\TV SXE
that concern multispecies planning: anthropocentrism and topology. Human

concerns in the form of health and commerce are the chief motivation behind the

shellfish planting guidelines. Thisis made ev@®/ LQ WKH 1663V ORGHO
Ordinance, which requires environmental assessments only for areas where

aguaculture is to be permitted. Overall environmental héalle number and

strength of interactiorisis discounted. Admittedly, the policy does help to buoy

shdlfish healh. The vector for disease or toxicity is, after all, impaired shellfish

but it shows little concern for the selétermination of shellfish; their wildness,

WKDW LV 3HUKDSV WKH PRVW DSSDUHQW VKRZ RI WKLV (

definitions.
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The maps produced by Marine Fisheries as a product of their guidelines are not

dissimilar to modern conservation geographies that uphold the Nédarety

binary by designating spaces on either side of that divide. Theshesgr oceanic

area of Massachusetts are not sufficiently rare or unique enough to qualify as
SURWHFWHG 1DWXUH 5DWKHU LQ '0)YfV YLHZ WKH\ TXDO
to be exploited as a resource. Rather than seek to understand the contingent

relations that compse the landscape, and the topologies of the same, Marine

Fisheries maps areas according to human management schemes that are
GHOLQHDWHG E\ MXULVGLFWLRQDO ERXQGDULHV '0)TV X
thus limited, and relatively static. Within thoseeas, there is no respect for the

shifting assemblage afgentavhose relations shape the landscape. Instead,

interactions are purposely limited by banning aquaculture and eradicating

shellfish.

This lack is only identifiable from a nonhuman perspeciiviakes thinking like

an oyster to realize the paucity of anthropocentric marine pd@icgontrast, a
multispecies planning approach would foster a different topology, a way of
evaluating space that is not based exclusively on the topographical nvapldt

rely instead on what Mass Oyster developed along the Annisquam: a wildness
without wilderness. As the restorationists | consulted know well, ecologies are
complex, and they move. They change and adapt according to circumstance; they

neither fitneaD\ ZLWKLQ QRU REH\ WR WKH VWDWHT{V DTXDEF.
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delineationg® Nevertheless, these ways of being in the world, moving through it,

and forming relations that create and alter the landscape can be recognized in

postnatural policy. The definitions uden multispecies planning would differ

IURP '0)YV LQ WKDW VKHOOILVK ZBex®ragh&kthaGa ILQHG DV Ol
resource. Area delineations would follow from habitat suitability and observed

species presencehich is to say the existing or potential relationships amongst

agentsrather than jurisdictional or public health criteria. Compare the Marine

JLVKHULHY PDS RI %RVWRQ +DUERU SURGXFHG LQ DFFRL
guidelines, with one | developedinig speciesspecific criteria for the Eastern

oyster(Appendix A).

The Oysterscapes map uses a different topology, one that interprets the needs and

desires of the Eastern oyster vis a vis the best available science. The criteria for

suitable habitat incide depth, sediment type, slope, and competing uses (limited,

LQ WKLV FDVH WR KXPDQ XVHV '0)YV PDS LQYROYHV QR
shows where levels of contaminants were evaluated, and a status assigned to

indicate whether shellfishing permivould be awarded. The sort of knowledge

produced by attending to the topology of the Oysterscapes map offers different

political potentials. It draws from the interactions of different landscape agents,

human and nonhuman. It includes historical fordesurbanization, represented

in the human land use layer, atglpurpose is to addregure concerns like

climate change. Rather than being in the business of limiting interactions and

25 Jamie Lorime(2015)would describe this topology in terms nbnhuman nobilities the
interconnected and fluid geographies of maten-human lifeworlds.
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preventing changes, a Division of Marine Fisheries that relietisridrm of
knowledge would observe and assess ecological flux. This type of knowledge
production is like that being generated by the conservation biology studies
summarized above. It is multivariate, sensitive to contingencies, and, through an
implicit assumption that landscagsealeinteractions will continue to unfold,

admits that its findings are not fixed or stable. Where the Marine Fisheries map is
a modern planning document, the Oysterscapes map is a multispecies planning

document.

Earlier | suggestethat attending to multinaturalism in terms of policy would give
it more strength as an environmental ethic. How do the changes just suggested
achieve that broader goal? It is possible becpabey is capabl®f structuring
humanenvironment relationsSurprisingly, here is alignment between the two
frameworkson this pointUnder the planting guidelines, access to the coast is
guaranteed in order to protect the rights afforded by Chapter 91. Commercial
activity has been privileged among these right the law also encourages a
potential for humatoyster encounters. Many multispecies ethnographers, some
cited above, have indicated that encounter is the most important component of
learning to be affected. The task of multispecies planning in thisxtastie
recognize in the guidelines structural elements that would offer opportunities for
encounter, and to encourage those. Jedediah P20d@)uses the figure of a

public access right to explain the structural value of espggies encounter. His
example is of ageultural animals farmed for meat. He suggests that industrial

meat production is rife with moral and legal issues. Leggligranteed public
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access to the farmyard (if not the slaughterhouse) could promotesprxsss
encounters and reveal their ethipatential. Public access would make the

morality of the meat industry visible and facilitate a shift in the environmental
HWKLF WKDW LQIRUPV PHDW SURGXFWLRQ 332QH PLJKW W
HWKLFDOO\ UHOHY D Q WPuidyS2813 L HEDIA the cddst ot UL W H V
Massachusetts, such encounters are currently abrogated by the Division of Marine
Fisheries policy of discouraging human interaction with shellfish in contaminated
waters. Multispecies communities cannot form where a species is absented.
Marine Fisheries policy distorts the intention (and subsequent interpretation) of
Chapter 91: a public right to the coast as a commons, a guaranteed geography of
plenitude and wildness. Chapter 91, in other words, can be understood as a right
to encounter, e that would be augmented by embracing a wild topology in a

regulatory framework.

The obvious concern about public health in this context is still valid and should

condition the right to encounter. It is still necessary, imperative, even, to consider

these ramifications; they are, after all, the results of certain interactions, from

which knowledge is generated. The Oysterscapes map discussed previously is

incomplete; it would be better to include a layer detailing anthropogenic

contaminants and the ris$& human health from shellfish in those areas. Public

health risks are topological considerations with political implicattomatters

WKDW FRPH WR PDWWHU SROLWLFDOO\ WR XVH :KDWPRU
should extend to some forms of entangdat and not others. Shellfishing activity

in areas where those interactions would take place should remain limited;
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multispecies planning is not relativist, and not all forms of knowledge are equal in

the formation of multispecies communities.

Tobespect ILF D PXOWLVSHFLHY SODQQLQJ SHUVSHFWLYH R
allow wild oysters to populate in contaminated waters, to permit humans to

facilitate and steward the process, and to encounter ogstergastructure rather

than exclusively as a commity. It would also allow for the continued regulation

of harvests to prevent public health harms. After all, choreographing ontologies is

the work of infrastructure. Choreography involves making some moves, and not

others.

Unsurprisingly, perhaps, giveheir fundamental differences, the relationship
between Mass Oyster and state administrators has not been smooth. Members |
heard from spoke of burned bridges and bad blood. It was a relationship that they
were working to improve through a variety of meaviass Oyster made changes

in leadership, developed new partnerships, and worked with Marine Fisheries to
ILQG VXLWDEOH zZD\V RI IUDPLQJ WKHLU SURMHFW WKDW
regulations, or guidelines. The Gloucester restoration site is oheefod.
Constrained by state and federal law, DMF limited the purpose of the up&veller

it could move forward as an education effort to teach about oyster ecology, not a
restoration project and oysters could mature in the upweller until they reached a
given size, after which they would have to be released at designated sites,

including at the desired Annisquam location.

While the project proved sufficiently amenable on these terms, Marine Fisheries

has remained slow to adapt to changing regimes of envaotainrknowledge.
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7TKH GHSDUWPHQW1TV JXLGHOLQHY RQO\ DFNQRZOHGJF
performance of infrastructural functions by shellfish, valued in terms of

ecosystem services. The executive summary stated that the division was
SLQWHUHBOBGQGFL@J WKH LQWHUHVW LQ VKHOOILVK UHVWI
priorities. There is no discussion of climate change, its impacts on shellfish, or the

social repercussions of those impacts. Compared against the findings of the
MississipptAlabama Sea Gramtegal Program (2014), which surveyed the

shellfish management regimes of the coastal states of the U.S., the guidelines did

not substantially depart from prior policy.

In 2015, Mass Oyster managed to get its own legislation filed. A short bill was

introduced by Massachusetts Representative Dan Ryan and referred to committee

where it would die two years later. Its aim was to establish a new program called

Oyster Restoration for Environmental Purposes (OREP), which would allow

activities that DMF otherwiseldcked. It uses language the organization still

employs, and was commonly heard during interviews, such as the shorthand
SHQYLURQPHQWDO SXUSRVHV® IRU WKH FRPSOH[LW\ RI OL
can also be considered reactionary, the result of resppialia hostile policy
HQYLURQPHQW %\ ODVV 2\VWHUfV RZQ HYDOXDWLRQ LW
approach. The bill failed to gain stakeholders because it was developed without

public input and went directly to the floor of the State House.

The OREP bill $ not exemplary of multispecies planning, but it would have
achieved similar ends. OREP would have bypassed DMF, allowing Mass Oyster

and others to work directly with municipal authorities to open contaminated
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waters to shellfish planting, but not harvegtiThe effort was representative of
WKH RUJDQL]DWLRQYYVY DSSURDFK WR SROLF\ D SDUWLDO

rhetoric, ideas, and forms.

The start of this chapter contained a question: what sort of politics does
multispecies planning embrace? The foregoing analysis of the Marine Fisheries

guidelines gave shape to an answer: these are characteristics of a cosmopolitics.

Multispecies plannings a method through which differing ontological realities of
diverse animals/plants/people/things can be negotiated. The planning process does
not resort to ama priori metaphysical Nature but develops its justifications

through experimentation; its calisais situated and emergent. Multispecies

planning embraces nonhuman agency, however volitionak smgut it squarely

in the terms professional planners would 2igeinvolves more stakeholders,

translating amongst groups in a participatory decisiahking process. This

guality makes multispecies plannidiganthropocentric. Human knowledge is not

the only kind that matters to the process. In fact, multispecies planning goes a step
further than diversifying stakeholders and seeks alliances with-timanduman

agents |t treats nonhumans as fellow subjects in knowledge production. The
R\WWHUV LQYROYHG LQ 0ODVV 2\VWHUTfV LQIUDVWUXFWXUL
Oysterscapes map were not merely represented; neither Mass Oyster nor | spoke
on behalf of the Easrn oyster species. Instead, in and through the facts of their
being, they influenced political matters that affect them, translated, by way of
science, into human action. They made a difference in the process of knowing,

and the process of policymakindapted accordingly, both of which are
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cosmopolitical acts. By bringing ontological politics into the sphere of
environmental policy, multispecies planning gives structure to the collective

endeavor of learning to be affected.

Conclusion

| make a claim athe beginning of this document that multispecies entanglements
in the context of infrastructure allow us to reformulate our idea of politics.
Between these two points, | intended to clarify what makes this reformulation
possible and how I think it is bedbne. In summary, | want to return to that claim
and enumerate the pragmatic and theoretical terms that allow us to recast politics.
On the pragmatic sidedemonstratethat the nonhuman can beady be found
influencingpolicy mattersand our careful attention to it will better address the
complexities of the climate crisiB terms of theoryl sought to expanthe

political imaginary tcaccept the proposition thtéte nonhuman has political

things to sayBoth of these approachésply that the political involves far more
than humarsubjects engaged mtionaldiscourseand so this description of
multispecies planning has been an attempake strategic anthropomorphism
seriously as a methodological commitmértie result has baghe development

of multinaturalism as an ethical and pragmatic commitment, an alternative
topology with which to consider the development of environmental policyaand
concept of wildnesas both an ontology and an epistemolagyund which to

center petNatural environmentalism.

Further, there have been specific lessons for policymakimg first is that the

process of making policy needs to engage more forms of knowledge than it

77



presently does. Specifically, it needs to consider forms of knowledgaté¢hat

of human knowledge. In the context of Massachusetts shellfish policy, that meant
attending to species habitat determinants @snaaryfactor in '0) 1V

jurisdictional area. The second lesson is more genditan we allow for the

expression of nchuman agency in policy termg WV QR ORQJHU D XQLODWHU
decisionmaking procesSVH GRQYIW NQRZ ZKNuWspatlkesi\ ZLOO GR
planning involves different forms of knowledge and new ways of reasoning
environmental matters of concern. | summarize this ecologized approach as

letting the landscape ledddrawinglessons from the relations that constitute a
geographyand alowing those lessons to dynamically inform how humstmsuld

engage that spac€he state of Massachusetts already invests considerable time

and effort in evaluatings coastal waters and revising its shellfish policies

according to the findings. Lettirthe landscape lead in this context meant putting

a stop to the policing and forced relocation of oysters who are deemed out of

place.

Finally, extending beyontegal or regulatory concernssliggested that

multispecies approach to planning facilitatesethic that we should be

encouraging, especially in light of climate change. That is, policy and ethics have
a reciprocal relationship where one can help the other take shaplk.

preliminary steps in mapping the new DMF geography | proposed, and hinte
broader implicationsf such a changdike a shift in humaioyster relationsOne
mechanism through which this can happen is through encounter. Massachusetts

has long deemed its coast to be a commons, and this is codified in state law under

78



Chapter Q. | suggested that Chapter 91, reconceived in multispecies planning

terms as a right to encounter, would encoufaggic acceptance alysters as

infrastructure by identifying and promotimgn-consumptive relations with

oysters and allowing the publiocNVR HQFRXQWHU WKH R\VAAtHUVY ZLOGQF

is, it wouldmakelearning to be affected a collective endeavor.

Returning to my original claim about the political nature of multispecies planning,
| concluded that both the difference that the Easterreogsade in the process of
knowing and the response had by multispecies planning were acts that put the
framework on cosmopolitical terraiiihis analysis acknowledges that questions

of whose knowledge is valued in a landscape are not only political in nature but

that multispecies planningxtend the limits of what counts as politics.

Coda

In closing | want to briefly admit some limitatiored other potential fault lines

in this analysighat could be explored in further researthe foremost among

these is the charge that a concern for environmental ontologies is feckless in the

face of climate crisis. Worse still, multinaturalism and cogaiitics are not

oppositional philosophies to neoliberalisim fact they look to go beyond it using

similar techniquesand thus could be characterized as bein@QIHROLEHUDOLVP |V
service? in other words, contributing to the probleatshand whileclaiming to

solvethem $QQD *UHDU KDV UL JKanhbar guxsiidns uf\idjusGcewW KD W 31
in short,do not diminish with the sheer recognition of ontological or epistemic

plurality (Grear 2018)
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Collard et al(2015)powerfully assert that justice will not be found through a

better composition of a common woflahich | fearis how they would

characterize my efforts her& XW RQO\ E\ UHFNRQLQJ ZLWK WKH 3UXLC
Nature, which is to say thresults of a modern ontology that was forcibly

LPSRVHG RQ WKRVH ZKR GLG QRW VKDUH LW )RU WKHP |
UHVXOW IURP DOVR VHHNLQJ SROLWLFDO M¥®VWLFH IRU W
(Collard, Dempsey, and Sundberg 2015, 3@@)at | have tried to do here

instead is to show that political decisions can be made in a conterbof a

modern ontology, and that those decisions matter to further developing an ethic

that is antithetical to projects like colonialism and climate injustice. This might

prove naively insufficient and | am open to furthering our understanding of how

to bette address such issues.

Another issue concerns the traditional orientation of planning. The act of planning
faces the future and approaches it with a goal in mind, taming contingencies and
rebuffing the unexpected. Is multispecies planning, with its iadisstorically

defined contingency and openness to experimentation, simphfarsting?

There are three ways to respond to this question, two that approach it theoretically

and one that considers it in terms of actual planning practice.

First, hemultispecies/planningaradox is a lot like thparadoxof a posthuman
subject. Does the fact of my having distributed agency prevent me from asting

asubject ,1G VD\ QR ,fP FRQWLQXRXVO\ DIIHFWLQJ DQG EHL

26 At the same time, the authors see a respect for animal autonomy as part of their decolonial
Pv (JE ™ pv vs (USHE sU_ v [ 8Z]vl §Z]+ Z 9pecies plad@rjind SZE}IUPZ upc
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around me. In recognizingahmy subjectivity is constituted by other
VXEMHFWLYLWLHV P DFWLQJ ZLWK WKH ZRUOG QRW HI
of planning become meaningless when faced with how variable the world is? |

GRQTW WKLQN VR EXW , G Rmtaukselgesltodtrit Vakabtpo G EHWWHU |
7KH SRLQW LVQTW WR FRQWURO WKH FRQWLQJHQFLHV EX
planning effort, to allow more forms of knowledge to shape it. We might have to

move so that a marsh can retreat, or so that birds can fiéea cesting habitat,

but we might also log in managed forests and eat shellfish from Boston Harbor.

These planning and policy choices feel to me like the pragmatic exercise of

encountering the world as it is and formulating a response that furthers our

VSHFLHYV % thMerudifrient®dDa planning practice, in other words.

Second, dllowing Whatmore and Latour and others, we have never been modern.
If this division of the world into human/nonhuman binary categories is a
convenient fiction, then what chges in recognizing the fact of it? ANT urban
theorists, political ecologists, and others have done a good job detailing that
planning was already suffuse with the nonhuman. These analyses, in my view,
tried to observe nonhuman processes in order to hatmasge.g. mapping urban
metabolism to promote growth, eliminate waste, etc.) whereas | suggest listening
and responding to therthose who do material flow analysis still treat the
nonhuman as the object of human actions, where | level the playintpfieidke

us all (literally in my example) creatures of the mud, as Haraway would say. In

other words] would counter this line of questioning with anotr®UHQ W ZH
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DOUHDG\ GHDOLQJ ZLWK FRQWLQJHQFLHV WKDW H[FHHG |

plans bebetter if we worked with them?

Third, we have a great example of relaxing the tight grip of expdrplanning in

the effort to democratize the practice. Extending the planning process to more

human actors is heralded as a way of improving its efficdapa@ing it more

just. | think thisdemocratizatiortends in the same direction as multispecies

planning and hints at some of the justice issues implicif esfecially those with

a degree of latent humanism in thebhe arguments that get lodged agains
SDUWLFLSDWRU\ SODQQLQJ VRXQG OLNH WKRVH DJDLQVYV
XQUHDVRQDEOH WR FRQVLGHU VR PDQ\ SHUVSHFWLYHV |
LQ WKH EHVW SRVVLEOH RXWFRPH DQG LQ WKH H[WUHP
Planners tody are thoughto counter each of these, and multispecies planning is a

logical extension of those arguments to the nonhuman.

Finally, ome might alternativelgharge that multinaturalism does not directly
address climate issudsjt herd disagree. Mulgpecies planning in this instance
will not lessen the presence of greenhouse gases, nor will it prevent the
occurrence of superstorms or ocean acidification, but | argue that reshaping the
fundamental assumptions on which environmental policy is basedasti

shaping the outcomes we seek. Respect for ontological difference breeds
epistemic plurality and it is essential for addressing the climate crisis that we
diversify the forms of knowledge we value in terms of politgeems to me that
even the ratinales we have used to date in service of a modern conception of

Nature? the natural sciencésare moving in a direction that values epistemic
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plurality through observations and analyses of multiple contingent relationships. |
also think that the practice$ conservation and restoration are finding new
expression in podtlatural terms, as | have evidenced in the case of the Mass
Oyster project, and that these practices are actively responding to climate change.
Far from being a distraction from practical teas, fcilitatinga shift inpolicy to

be more responsive to the lively materialities that surrounsl aIs exercise in

climate adaptation.
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Oysterscapes

Determining the Suitability of Oyster Reef Restoration in Massachusetts Ba
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