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ABSTRACT. Restoration of coastal ecosystems provides opportunities to simultaneously restore historical fisheries and ancillary
ecosystem and social benefits that were historically derived from functioning ecosystems. In Maine, dam removal and other ecosystem
restoration efforts have positively impacted anadromous fish, with local populations of alewives (Alosa pseudoharengus) rapidly
recovering to near historical population abundances in some locations. This research investigates the social benefits conferred by the
restoration of habitat connectivity, fish populations, and local small-scale fisheries. Using municipal fisheries data and interviews with
stakeholders in coastal Maine, it describes a suite of both direct and indirect benefits: a reversal of the "shifting baselines syndrome"
and a motivation to manage fisheries sustainably, diversification of local economies and fisheries, community building and an increased
sense of local pride, a demographic broadening of the conservation community, and enhanced ecosystem services and recreational
opportunities. As well, it identifies a positive feedback between economic benefits and other social benefits, with revenue earned from
alewife fisheries enhancing community engagement and providing motivation for further restoration. Placing ecological restoration
efforts into this larger social context—rather than simply evaluating them based on immediate economic benefits—provides a broader
framework to assess overall societal benefits derived from restoration efforts.
Key Words: ecosystem restoration; historical ecology; new conservation; resilience; shifting baselines; small-scale fisheries; social–
ecological systems
INTRODUCTION
Historical ecology has described long-term changes in aquatic
ecosystems, documenting population declines for marine and
freshwater fish in excess of 90% (Rosenberg et al. 2005,
Humphries and Winemiller 2009). One goal of historical ecology
research has been to provide baselines for restoration, as
documenting past abundance can both provide quantitative
targets and motivate action among community members
(McClenachan et al. 2012). In practice, however, restoration of
animal populations to past abundances is often not possible due
to larger ecosystem changes or inherent biological characteristics
of the species itself (Yoshiyama et al. 1998, Marsh et al. 2005).
In the eastern United States, industrial decline has facilitated
large-scale river restoration, which has resulted in the rapid return
of some species of anadromous fish populations, a phenomenon
that is perhaps most pronounced in the state of Maine (Lichter
et al. 2006). These successful restoration efforts provide an
opportunity to assess the benefits of restoring historical
ecosystem connectivity and animal populations. Although
research on the benefits of ecological restoration has assessed
increased biodiversity and ecosystem services (Benayas et al. 2009,
de Groot et al. 2013), as well as direct economic benefits (Lewis
et al. 2008), the social, nonmarket benefits of restoration are
typically overlooked and thus have been consistently
underestimated (Aronson et al. 2010, Petursdottir et al. 2013).
Documenting the social benefits of restored ecosystems falls
within the realm of “new conservation,” defined in part through
a focus on identifying and enhancing links among healthy
ecosystems, economies, and social structures (Tallis et al. 2008,
Kareiva and Marvier 2013, Levin 2014). Although the new
conservation paradigm is not universally accepted as the best
approach to protecting nature (e.g., Soulé 2013, Cafaro and
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Primack 2014, Miller et al. 2014), it provides a useful framework
for analysis of restoration in highly altered landscapes. Its applied
focus runs parallel to a rise in social–ecological systems (SES)
research, which emphasizes the need to more fully describe the
reciprocal relationships between humans and ecosystems
(Gonzalez et al. 2008, Folke et al. 2010). An important tenet of
both new conservation and SES work is that nature can be
resilient, which has directed attention toward human-dominated
landscapes such as urban and industrial areas. A second tenet of
new conservation is that conservation efforts are most effective
when they have a broad base of support. Therefore, it advocates
finding common ground with groups typically outside the
traditional folds of conservation, such as corporations and those
involved with natural resource extraction. Likewise, SES research
has highlighted links between ecological and social resilience
(Folke et al. 2010), the ability of resource users to be stewards of
natural resources (Friedlander et al. 2013), and commonalities
between ecological fragmentation and social issues such as
poverty and cultural disengagement (Cumming 2011).
In coastal regions, one robust SES in the past was small-scale,
diversified fisheries (McClenachan and Kittinger 2013). Social
benefits of small-scale, diversified fisheries include local
empowerment over resource management, the ability for
individual fishers to efficiently shift among target species,
depending on seasonal abundance and availability, and increased
individual profit through direct local sale of the seafood products.
Ecological benefits include spreading effort across the ecosystem,
thereby reducing pressure on any one fish stock, the ability to
target locally abundant species, and decreased energy associated
with transporting seafood to the consumer (McClenachan et al.
2014). In stark contrast, modern globalized fisheries systems have
eroded both social and ecological integrity, with highly mobile
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fishing fleets resulting in serial depletion of fish populations
(Berkes et al. 2006), contributing to widespread overfishing and
economic marginalization of coastal communities (Thara
Srinivasan et al. 2010).
Fisheries in coastal Maine have reflected these global patterns,
characterized at present by extremely low diversity (Steneck et al.
2011) following serial depletion of high-value fisheries (Berkes et
al. 2006). Changes over the last three decades have also resulted
in a simplification of related SES: concentration of wealth
(Bradley 2011), a reduction of diverse fishing rights (Alden 2011),
and loss of ecologically important spatial diversity in fish
populations (Ames and Lichter 2012). However, Maine also has
a strong history of small-scale diversified fisheries and has shown
recent momentum back toward these systems (Alden 2011,
McClenachan et al. 2014, 2015). Likewise, recent restoration
efforts in riverine systems have increased ecological connectivity
and fish populations, while also creating opportunities for
fisheries diversification. Such postindustrial restoration may not
only allow a return of historical ecosystems and fish populations,
but also a partial return to the types of preindustrial, small-scale
fisheries systems that these rivers supported in the past. This
fundamental shift may be both economically and socially
important in areas currently characterized by depressed
economies and lowered opportunity for community engagement.
In this research, we investigate the suite of social benefits
conferred by restoring historical fisheries and ecosystems using a
case-study approach: alewives in Maine.
Background: alewives in Maine
Alewives (Alosa pseudoharengus) are small, anadromous herrings
ranging from Labrador to South Carolina that migrate upstream
each spring to spawn in lakes. In Maine's rivers, alewives are
harvested during the spring migration with small-scale gear,
including weirs, cast nets, seines, and dip nets. Alewives have been
an important source of food since the beginning of human
settlement in New England, with 4000-year-old alewife bones
identified from middens (Watts 2012). At the time of European
settlement, alewives migrated through nearly every coastal
watershed in Maine. Colonial fisheries developed in the 1600s,
and by the end of the 19th century, annual alewife landings from
Maine's river fisheries exceeded 3 million pounds (Smith 1896).
Alewife populations are closely tied to river development. From
1634 to 1850, industrial dam construction on Maine’s rivers
reduced access to lake spawning habitat by over 95%, with
subsequent population crashes (Hall et al. 2011). This industrial
landscape dominated New England’s rivers until the early 20th
century (Frank 2011). Restoration efforts to benefit alewives
began in the 1940s (Rounsefell and Stringer 1945), and over the
past two decades, large-scale dam removal and fish passage
enhancement have occurred in Maine (Crane 2009, Maine
Department of Marine Resources (MDMR) 2011). Local alewife
populations have rebounded quickly in response. For example,
the Fort Halifax dam in the Sebasticook River (Fig. 1) was
removed in 2008; the first cohort of alewives to pass upstream
exceeded 1.7 million fish, the largest run on the U.S. east coast in
2009 (MDMR 2009). Such increases are ecologically significant:
alewives are the base of marine, freshwater, and terrestrial food
webs, so alewife increases may contribute to increases in predator
abundance (Lichter et al. 2006). Alewives also act as a prey buffer

for endangered Atlantic salmon (Salmo salar), so their increase
may facilitate the recovery of an endangered species (Saunders
et al. 2006). The increase in alewife population appears to have
simultaneously benefited people, as it has resulted in the growth
of traditional river fisheries, in some cases reestablishing fisheries
in towns lacking fisheries for more than two centuries. Here, we
investigate those social benefits.
Fig. 1. Alewife (Alosa pseudoharengus) harvesting locations
(water bodies) in Maine, and towns that harvest in each
location. The number of interviews conducted in each location
is indicated in parentheses. Six interviewees were not
associated with a particular town.

METHODS
Our goal was to identify social benefits derived from the restored
alewife fishery. First, in order to understand recent changes to
local fisheries, we collected annual data on alewife landings, firstsale value, and revenue from individual towns for as many years
as records existed. Second, to understand how stakeholders
viewed these changes, we conducted in-depth interviews with
stakeholders. We first identified community members known to
be involved with river restoration efforts or alewife harvesting
(e.g., those whose restoration work had been featured in local
newspapers and local harvesters). We identified subsequent
interviewees using a snowball sampling approach, whereby
existing interviewees suggest future interviewees from among
their acquaintances (Goodman 1961). We conducted interviews
in all Maine towns with active alewife fisheries (Fig. 1). The
number of interviewees per town ranged from 1 to 11, with a
higher number of interviewees in two towns (Benton and
Damariscotta) that have active or recent restoration projects.
Stakeholders included town representatives (n = 17), alewife
harvesters and smokers (n = 5), alewife festival volunteers (n =
6), representatives of environmental nonprofits focused on river
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restoration (n = 5), residents of towns with active fisheries
restoration programs (n = 4), state of Maine representatives (n =
2), representatives of Native American groups (n = 1), and
hydroelectric company employees (n = 1).
Interviews were semistructured, with open-ended questions
allowing varied responses. We first asked a series of questions
about local river restoration efforts, perceptions of changes in
alewife abundances, and any notable developments in local
fisheries. Next, we asked a series of questions about perceptions
of benefits that have been derived locally from river restoration,
increased alewife populations, and alewife fisheries. We also asked
specific questions in each municipality about fishing rights and
lease arrangements, and other relevant history or features specific
to the fishery in that jurisdiction. Primary questions (Appendix
1) were asked of all interviewees, with follow-up questions as
appropriate to individual conversations.
A total of 41 interviews lasting between 10 and 120 minutes were
conducted in June and July 2014. Twenty-three interviews were
conducted in person, and 18 were conducted over the phone. Each
interview was recorded and transcribed; transcripts were used to
identify social benefits, which included, but were not limited to,
economic benefits. We were interested in understanding how
stakeholders identified benefits, so all benefits that we describe
were originally reported by respondents. Because questions were
open ended, our analysis involved reviewing all responses to
identify common themes, grouping responses with similar themes
into discrete types of benefits, and placing these grouped
responses into a larger context. Wherever possible, we maintain
respondents’ original wording, in order to directly demonstrate
local views on the benefits of river restoration and alewife
fisheries.
RESULTS
We identified five social benefits of restoring historical ecosystem
connectivity and alewife fisheries in Maine’s rivers:
Unshifted baselines, restored fishing rights, and a second chance
at sustainability
Our interviews demonstrate that restoration can lead to a
collective remembering of past states of abundances, enhanced
attachment to past and place, and increased sense of well-being.
Together, these changes indicate a reversal of the commonly cited
shifting baselines syndrome, or the slow loss of ecological
integrity that leads first to loss of collective memory about past
states of natural abundance and ultimately to a ratcheting down
of expectations for the natural world (Pauly 1995). In Maine’s
rivers, damming and resultant reductions in local alewife
populations occurred over centuries and generations of Maine
residents. As one interviewee stated, “We have no recollection of
what it was like or do we have any appreciation for the vast amount
of fish that used to come into these waters.” Even when alewives
persisted, their range was severely restricted, so that communities
lost the understanding of the productive local fisheries that their
rivers once supported. As one interviewee said, “If you went out
on the street and took a poll [about alewives], you would get a lot
of blank stares.” Such shifted baselines contribute to a
detachment from the natural world and can result in a lost sense
of possibility and agency at the personal and community level
(MacKinnon 2014).

The process of restoration appears to have triggered a reversal of
this shifted baseline, with an increased expectation both for the
productivity of natural systems and the ability of community
action to achieve conservation success. Among our interviewees,
the most commonly mentioned value associated with the
restoration of Maine’s alewife populations was the personal and
communal value of witnessing and contributing to ecological
recovery, and the associated feelings of accomplishment from
restoring what many regarded as degraded or lost resources. One
coastal resident described it as “pretty exciting that with taking
dams out, the fish are now able to go up rivers that they haven’t
been able to go up since World War II. In the last two years, we
have gotten one million fish. We haven’t seen those numbers since
the ’30s.” Some pointed to the local importance of a fishery that
goes back “before Maine was a state.” For others, the cultural
connection had not been lost, and instead, recent gains served to
enhance family and community traditions, such as two sisters who
are fourth-generation alewife smokers. Some noted that alewife
restoration was personally significant to the older town residents.
As one smokehouse owner stated, “Anybody who is 55, 60, and
over can remember a time in their childhood of either fishing and
seeing the alewives or stopping at a general store and seeing them
smoked and eating them.” This common theme of connection to
the past demonstrates the cultural value of alewives in many small
Maine towns (Fig. 2A). As well, it demonstrates that although
the collective memory of high natural productivity was
temporarily lost, the cultural connection to the past never entirely
disappeared, facilitating a reversal of the shifting baselines
syndrome. Together, these responses demonstrate the
enhancement of personal connection to place and community
that can come from restoring historically abundant fish
populations.
Fig. 2. A representation of various aspects of alewives (Alosa
pseudoharengus) in Maine. (A) Two men smoking alewives in
East Machias, Maine (ca. 1980, courtesy of Bucky Davis). (B)
A fish trap in Stueben, Maine, demonstrating the small scale of
the alewife fishery. (C) A sign advertising smoked alewives in
Damariscotta Mills, Maine. (D) A child attending the Benton
alewife festival in 2014. (E) Participants of the Damariscotta
Mills alewife festival (courtesy of Russ Williams). (F) A
restored fishway in Damariscotta Mills.
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In some rivers, alewife runs have been continuous through time,
but in others, recent river restoration has facilitated new fisheries
with the opportunity to engage with local fisheries history.
Management structures for these historically decentralized
fisheries remain intact, enabling reassertion of local rights, a
significant empowering device for change. For example, fisheries
were traditionally managed at a town level, with deeds that can
be traced back to before the Revolutionary War. In some cases,
this left a historical precedent for fisheries rights without a
harvestable resource. In Benton, one such town on the
Sebasticook River (Fig. 1), the 2008 removal of a downstream
dam resulted in an active alewife run for the first time in over 200
years. In anticipation of this potential fishery, community
members petitioned the state of Maine for the reestablishment of
historical harvesting rights, which required documenting the past
fishery. To do so, residents collected historical anecdotes
describing local alewife harvesting, including a traveler’s account
that “thousands of barrels” were taken on the Sebasticook River
“just above the falls” [i.e., in Benton] in 1796 (Coffin 1855). The
petition was successful, and municipal fishing rights were
officially restored in 2009.
These ties to history also provide a motivation for managing the
fishery sustainably, giving the fishery a second chance for
sustainability informed by past mistakes. A town official indicated
“there have been crashes, [so] we must demonstrate each year that
this run is sustainable.” Alewife fisheries were historically
managed at the town level, but a highly localized management
structure cannot ensure sustainability of migratory species. In
2007, individual harvesters self-organized as the Alewife
Harvesters of Maine and are now part of a larger comanagement
of alewife river fisheries structure that involves harvesters,
municipalities, the state of Maine, and the federal Atlantic States
Marine Fisheries Commission. Maine’s comanagement structure
and restoration has been described as successful. One harvester
said, “The managers [in other states] talk about restoration, they
look what Maine has done.”
Diversification and enhancement of local economies and fisheries
A second benefit of restored alewife fisheries is enhancement of
local economies and the diversification of local fisheries. Over the
past 20 years, the economic diversity of marine resources
harvested in Maine has declined by almost 70%, with more than
80% of the value of Maine’s fisheries derived from one species,
American lobster (Homarus americanus). This lack of diversity
has strong implications for social resilience, with warnings that a
collapse of the lobster fishery would result in severe social
disruption in coastal Maine (Steneck et al. 2011). Efforts to
diversify Maine’s fisheries beyond lobster have focused on the
resurrection of small-scale fisheries that return the most benefits
to the local community (Alden 2011). Alewife fisheries contribute
to this goal. Harvesting is small in scale; one town clerk described
it as “a small bunch of nets set up, it is easy to overlook, and most
people wouldn’t realize it is a fishery” (Fig. 2B). Management and
consumption are also local. Alewife harvesters enter into
harvesting contracts with individual towns, which place a strong
value on maintaining local benefits; one clerk mentioned that
their town had failed to renew a harvester’s licence because the
community “saw a lot of our fish leaving the town… [and] we

want to keep everything local.” The primary use for Maine
alewives is bait for spring lobster fishing, with direct sale from
alewife harvesters to lobster fishers. A small but growing niche
market for local human consumption also exists, which increases
the value by nearly 15 times compared with the bait fishery.
Thirteen active alewife smokehouses sell smoked fish directly to
local residents (Fig. 2C), and smokehouse owners noted an
increase in local interest in eating alewives, reporting that they
“did not have enough for everyone” and that they “sell out usually
within a day.” As one stakeholder said, “That’s a good
diversification and that’s a good added value for Maine.”
Although small in scale, alewives provide economic and social
benefits at the municipal level both directly by providing revenue
to cash-strapped municipalities and indirectly by helping to create
a positive feedback among restoration, financial benefits, and
community involvement. Individual towns with harvesting rights
lease those rights to local harvesters. Particularly for small towns
with limited tax bases, leased rights can provide a substantial
contribution to town budgets, reducing property tax burdens, and
providing fiscal stability. Whereas revenue is split between
harvesters and municipalities in various ways (Table 1), in most
towns, municipal revenue is directly proportional to the size of
the harvest, with average revenue increasing since the 1990s (Fig.
3A). A town official remarked, “The financial benefit in a small
town, limited in revenue from real estate, that’s a big deal.”
Another described the $14,000 gained from the fishery as “big
money for us.” In six municipalities, funds are used exclusively for
river restoration and management of the alewife fishery, such as
a $37,000 project to rebuild a fishway. Other towns use the revenue
to improve infrastructure. In one “the revenue funded a stone
walkway by the Grist Mill Stream, which is now a beautiful
location, people take pictures there.” In another, the funds were
used to build a new gymnasium and in others, the additional
income “goes to schools that are failing…and to help lower
property taxes,” effectively spreading benefits among town
residents.
Table 1. The variety of ways that municipalities split the revenue
gained by the alewife (Alosa pseudoharengus) harvest between the
town and the harvester.
Towns
Damariscotta Mills
Gouldsboro
Ellsworth and Woolwich
Warren
Vassalboro, Benton, and Jefferson
Cherryfield, Bath, West Bath, and
Phippsburg
Orland
Alna
Dresden
Sullivan, Steuben, Franklin, and East
Machias

Town
percentage

Harvester
percentage

100
75
50
40
33.3
25

0
25
50
60
66.6
75

20
10
0
Fixed rate
($400–5,470)

80
90
100
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Fig. 3. Increases in alewife (Alosa pseudoharengus) populations
and fisheries in Maine. (A) Mean revenue to Maine towns
derived from leasing alewife harvesting rights, 1994–2014. Error
bars represent standard error. (B) Revenue to harvesters and
the municipality in a long-term alewife-harvesting town,
Warren, Maine, 1995–2012. (C) Numbers of alewives harvested
and passed upstream in the Damariscotta River, 1987–2013.

surrounding an artistically designed restoration site (Fig. 2F),
tourists visit “not only in the spring but in the summer and fall
and lot of these people stay at local inns, eat at restaurants, buy
stuff from stores, so there’s certainly an economic benefit to the
area.” Although direct revenue, job creation, and tourism are
clearly economic benefits, the perception of a financial benefit
also provides incentive to invest in restoration, thereby
contributing to broader social benefits. These tangible benefits
from a local fish migration and fishery help to demonstrate the
value of restoration to community members, which may
ultimately increase community engagement and interest in
restoration efforts.
Community building in postindustrial towns
A third benefit of the restored alewife fishery that stakeholders
identified is an increased sense of place and pride in the
community. Many alewife-harvesting towns historically had
industrial-based economies, relying on mills as both a source of
income and an identity. As mills closed, restoring the alewife
fishery has provided a partial substitute to define the region. A
stakeholder commented that the alewife run is “one of those very
nice regional, cultural phenomena that helps someone from one
area to define themselves,” that the “harvest gives the town some
community feel—an identity,” and “adds culture.” An individual
active in promoting tourism around alewives said “I thought that
little towns like Benton really have a hard time putting themselves
on the map… and so I said ‘what do we have that is unique here?
’ And hey, this alewife migration is one.” Noting this effective local
branding, another stakeholder reported, “I've met a ton of people
over the years [who] ask where I’m from and I say Damariscotta
Mills…and they say ‘Oh the fish ladder!’” Several stakeholders
noted the increased sense of pride associated with the fishery and
restoration can motivate conservation action. An alewife
harvester stated, “Pride in your community is worth a lot. Pride,
you get involvement, and with more involvement you get people
who are willing to spend more money, which supports the
restoration and the ecosystem.” A school official concurred,
“there’s a sense of pride in the community when they know that
the alewives are being harvested in the right way… anytime you
can get the community directly involved in something, it increases
awareness and they have ownership of that, and I think that’s
important.”

The restoration of fish populations has also created seasonal
harvesting jobs and extended the summer tourism season in
certain towns. The alewife-harvesting season spans 5–7 weeks
from the end of April to the beginning of June, a short, intense
fishing season, which requires harvesters to employ other
residents. A stakeholder remarked “it brings people out and puts
money in their pockets in the spring of the year. Most Mainers
have seasonal jobs.” As well, in some towns, the fishery draws in
tourists before the summer tourist season begins. In one town, a
representative said, “the economic benefits are huge…People
come and they need a place to stay and eat.” In some locations,
the fish restoration infrastructure has become a tourist attraction
throughout the year. In Damariscotta Mills, a town park

The fishery also physically brings people together, as they gather
to watch the spring migration and harvest (Fig. 2E). Many of the
towns that currently harvest alewives lack a downtown where the
community can interact and socialize, such that the harvest site
is a source of curiosity and interest among locals. One town
official said, “the area for the harvest is quite social—[it’s] a
tradition for young people to go down and watch.” In another
town, the fishery was described as a “spectator sport” and “people
like to go stand at the bridge and watch them take the fish out. It
becomes really congested over there at some points.” Another
town official was surprised at how many visitors frequent their
harvest site. Such gatherings can build camaraderie. An alewife
harvester said, “it’s been a long cold winter… everyone gets out
and can interact…it’s also the interaction of people who haven't
seen each other for a year. Socially it's a good thing.” Such
interaction may also bring people together and ease other social
tensions. A harvester noticed that, “It gets guys out who normally
wouldn’t talk to each other because they are worried that they are
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cutting each other’s [lobster] traps. But they can talk and make
peace and not cut each other’s traps this year.”
Alewife festivals in two of the harvesting towns, Damariscotta
and Benton, provide a means for the communities to celebrate
both the alewife and the town (Fig. 2D, E). Festivals include
opportunities to view migrating alewives, eat smoked alewives,
and participate in community dinners and discussions. A Benton
selectman noted “People were hungry to embrace something that
involved the entire community and to see their friends out and
about. We don’t have a downtown—it created a downtown for the
day.” Festivals in both towns draw between 1000 and 1500
attendees, which represents 50–75% of the populations of these
small towns. A festival volunteer noted that, “it was the first time
the whole town had been together, and they thought it was great.
Things like that, when you rally a rural community, they start
thinking about things in terms of community.” Maine’s alewife
festivals share similarities with other, longer-standing
anadromous fish festivals along the eastern seaboard, but notably,
in many other locations, fish populations are decreasing rather
than increasing. River herring festivals are celebrated in North
Carolina, despite the local closure of the fishery (Overton 2013),
and when American shad (Alosa sapidissima) populations on the
Hudson River declined, closing in 2010, shad festivals substituted
purchased salmon for shad (Severson 2008, Kahnle and Hattala
2010). In contrast, Maine’s alewife festivals are explicitly linked
to river restoration, with tours of the restoration sites,
opportunities to sample locally harvested alewives, and public
lectures by members of the restoration community held alongside
other community events.
Finally, the alewife fishery provides opportunities for youth and
community engagement around restoration. In one town, the
municipal harvesting contract sets aside a certain amount of
alewives for local students to learn the harvesting and smoking
process and take the smoked alewives home to their parents and
grandparents who “go crazy over the alewives.” These programs
connect students to local heritage while also providing an
opportunity to discuss long-term change and environmental
successes. A volunteer noted that he takes “high school and junior
high school kids out on the river and talk about the environment,
Clean Water Act, and about how dirty the rivers used to be.” A
restoration leader commented that, “there were a lot of citizens
who, if it weren’t for the existence of alewives wouldn’t have felt
the connection to the river and to nature.” Another stakeholder
said, “It’s just this idea that you can bring a river back and rallying
people around that. The Sebasticook is now one of the leaders in
the East Coast for river restoration. Now the ‘nasty Sebasti’ is a
really gorgeous place. It’s a way to get people excited about the
environment and make them feel like they can make a difference.”
The tangible benefit of alewife fisheries that are derived from
restored rivers helps to align community and ecological benefits,
providing multiple means for engaging the community and an
example of success to potentially motivate larger actions.
Broadening the community of conservationists
The restoration of the alewife fishery has broadened the
community of conservationists, helped to align business and
conservation interests, and increased community involvement
with restoration, all facets of new conservation (Tallis et al. 2008,

Kareiva and Marvier 2013). One self-identified group of
conservationists is the harvesters themselves. A harvester
described himself as a “a [political] conservative but also an
environmentalist” noting that “those two words don’t always go
together.” Providing harvesters with exclusive long-term
harvesting contracts—along with a clear connection between
habitat restoration and fish abundance—incentivizes stewardship
among alewife harvesters. Although the link between
privatization in fisheries and resource stewardship is far from clear
(Gilmour et al. 2012), individual alewife harvesters benefit
personally from their own habitat restoration and stewardship
efforts, and interviewees reported that harvesters were invested in
this process. One harvester with a 10-year contract did not harvest
for the first 2 years, instead focusing on improving local fish
passage. A town clerk explained the harvester was “active in
making sure that the run is good and keeping the stream more
productive.” Similarly, a town official in Sullivan commented that
“some years [the harvesters] didn’t harvest, and instead cleaned
the brook out so later years would be better, showing stewardship
and understanding of the ecological system.” One harvester
explained, “We do right in Maine, my peers make sure we harvest
sustainably.”
A second group brought into conservation by river restoration is
hydroelectric operators. In Maine, many legacy dams exist that
produce little or no power, which stakeholders pointed to as “a
real opportunity” to increase fish passage while streamlining the
power generation infrastructure. A harvester noted, “It’s working
with hydro companies well that will make the fisheries up and
down the eastern seaboard successful.” The legal landscape of
dam removal and fish passage construction is complex, with a
diverse river restoration community working with the state of
Maine and federal authorities to find solutions to power
generation needs and mandates to address environmental laws
such as the Clean Water and Endangered Species Acts (Bowman
2002). In Maine, this process has involved collaboration among
diverse interests, such as in the Penobscot River, where
negotiations between hydropower and river restoration interests
culminated in the removal of two major dams and the installation
of fish passage around a third in 2013. In return, the hydroelectric
company increased power generation at six other dams on the
watershed. One stakeholder described the result: “That’s what’s
really exciting about it to me. Beside the fact that we removed two
dams and have fish coming back, just that such a group of diverse
people can come together and reach such an agreement, a
historical, $62 million agreement. It really gives me hope for the
future of the planet.” A smaller collaboration between a local
hydroelectric company and restoration advocates on the
Sebasticook River was similarly successful, resulting in the
installation of a fish elevator, the restoration of a local fishery,
and millions of fish migrating upstream. A hydroelectric company
employee described the benefit of this collaborative approach as
helping to achieve cost-effective success at installing required fish
passage equipment: “An economic benefit for us is to have this
work successfully. So far it has worked great, and it’s not hard
when you cooperate with each other.” Summarizing the positive
relationship, one town official remarked, “We work with them
and the end result is that everyone looks like a winner.” This
collaborative approach to align conservation and economic goals
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stands in stark contrast to similar restoration initiatives that have
caused controversy and conflict among groups of stakeholders
(Lejon et al. 2009).
Despite general belief in the broad value of river restoration
among the diverse stakeholders we interviewed, the process of
restoration has not been entirely without conflict, demonstrated
by the case of St. Croix River alewives. As in many rivers, 19th
century dam construction ended a historically active alewife
fishery in the St. Croix River, which forms the U.S. border with
Canada. Subsequently, small-mouth bass (Micropterus dolomieu)
were introduced into headwater lakes, and a local sportfishing
industry developed around these nonnative fish. Believing that
increased alewife populations would reduce bass populations, a
small group of Maine sportfishing guides successfully blocked
river restoration for two decades before restoration interests
prevailed. The international nature of this issue, involving the
USA and Canada, as well as the Passamaquoddy Indian tribe,
which strongly supported restoration of the shared river, resulted
in international press coverage (e.g., Sherwood 2013). However,
this relatively high-profile conflict stands in stark contrast to the
collaborative approach to restoration observed throughout
Maine and the minimal local conflict noted by our interviewees.
Ecosystem services and recreation
Finally, stakeholders pointed to ecosystem services and
recreational benefits brought by restored alewife populations. A
small percentage of alewives are harvested, allowing the majority
of the run to reach its destination and reproduce in upstream
lakes, as demonstrated by alewife harvesting data from the
Damariscotta River (Fig. 3C). Many pointed to the ecological
importance of alewives as forage fish for marine, freshwater, and
terrestrial predators throughout this process. One harvester
expressed, “Everything eats alewives, so if you have a healthy
population, then you have a basis for a very healthy ecosystem
from top to bottom.” A long-time local resident asserted he has
seen a dramatic change in the river, with increases in wildlife:
“game fish all the way up to the birds of prey and mammals.” One
harvester commented that these benefits will stretch into the
ocean as well: “We are seeing codfish and haddock again, this is
stuff we haven’t seen for a long time: inshore pollock, why are
they here? They have something to eat.”
Stakeholders also commented that increases in alewife
populations have resulted in local water quality improvements.
Alewives consume freshwater zooplankton; when they migrate
back into the ocean, they export phosphorous, one of the major
contributors to freshwater algae blooms (U.S. Fish and Wildlife
Service (USFWS) 2004). One stakeholder described “an
astounding achievement from just one year’s worth of alewife
reintroduction”: visibly improved water quality in a previously
“hopelessly culturally eutrophic” local lake. As a result of this
success, nearby towns are now considering alewife enhancement
programs and river restoration as an alternative to more technical
solutions to water quality issues, such as chemical reduction of
phosphorous loads through alum introductions, demonstrating
the ecosystem services value of historically functioning
ecosystems.
Associated with these increases in predators and water quality,
stakeholders described enhanced recreational opportunities. One
remarked that “restoration has so many tiers. Look at the eagles,

ospreys, the great blue heron. Those birds are here for a reason:
the fish. That in turn draws bird-watchers, there’s another tier.”
A fish agent was surprised by the increase in tourism, stating, “It’s
amazing how many visitors we get. Kids and old people taking
pictures of eagles, ospreys, and loons.” One stakeholder explained
the regional significance of the renewal of wildlife: “It goes back
to why people go to Maine. They go for places like Acadia, for
lobster, for the seacoast, for the mountains, for the vast areas of
wilderness, for hunting, for fishing, for Damariscotta Mills to see
that big run of fish. The overarching principle of the reasons
people come to Maine is they feel like they’re going somewhere
beautiful and wild, a perception of pristine beauty, this is all part
of it.”
DISCUSSION AND CONCLUSION
Placing restoration efforts into a larger social context provides a
more realistic evaluation of the range of values associated with
restoration than does economic analysis alone. We identified five
key benefits of restoring historical alewife fisheries and
connectivity in Maine’s rivers. Together, these findings can inform
historical ecology, SES research and new conservation, and
discussions of the value of restoration.
Historical ecology has most often described long-term declines
and the shifted baseline of human perceptions that results in a
ratcheting down of expectations for natural systems (Pauly 1995).
As successful restoration efforts increase (Benayas et al. 2009),
there is an opportunity to understand the ways in which the
resultant growth in productivity and ecosystem services alter
expectations of the value of nature. River restoration and the
growth of small-scale municipal alewife fisheries in Maine
represent a localized unshifting of baselines, as ecosystems
recover and community members begin a process of collective
remembering of the value of these ecosystems. Although
communities lost the memory of the productive local fisheries
that their rivers could support, a cultural connection to these
fisheries persisted among some individuals, helping to spark a
broader interest in restoring these fisheries. The reported feelings
of local empowerment following successful restoration efforts
were no doubt propagated by the rapid local recovery of alewife
runs and the apparent resilience of this species. In contrast,
restoration of other anadromous fish species, including
endangered Atlantic salmon, have failed despite hundreds of
millions of dollars and decades of restoration efforts, with
populations now small fractions of their historical abundances
(Limburg and Waldman 2009, Brown et al. 2013).
Although the return of large alewife runs to Maine rivers
following restoration is clear, it should not be mistaken for a full
recovery to historical baselines. Original population abundances
for alewives are unknown (Limburg and Waldman 2009), but
these fish were once so numerous that they have been described
as the “passenger pigeons of the sea” (Bolster 2006). Along with
the ongoing effects of dams, bycatch in offshore herring (Clupea
harengus) fisheries poses a major threat; since 1970, alewife
landings on the east coast of the USA have declined by 93%, with
extirpations in the southern end of their range (Atlantic States
Marine Fisheries Commission (AMFC) 2012, Palkovacs et al.
2014). Compared with alewife stocks across the eastern seaboard,
Maine’s alewives are of lower conservation concern (Palkovacs et
al. 2014), but challenges still remain. In this context, the localized
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recovery of alewife runs in Maine rivers—along with growing
understanding that restoration efforts can produce a rapid benefit
for local communities—represents a small step in the right
direction toward alewife population recovery and increased
resilience of Maine’s fishing communities.
Social–ecological systems research and new conservation have
pointed to the need to find solutions that benefit both people and
ecosystems. In Maine, this has been demonstrated by restored
rivers that have resulted in economic enhancement and fisheries
diversification, as well as the nonmarket value associated with
ecosystem services and community strengthening in postindustrial
towns. Revitalization in postindustrial towns often focuses on
repurposing industrial buildings, turning mills into trendy
apartment buildings or art museums, and other improvements to
the human landscape (Ryznic 2014), but restoration of ecosystems
may have a similar effect on community revitalization and
engagement. Likewise, the claim that new conservation can
broaden the community of conservationists (Tallis et al. 2008,
Kareiva and Marvier 2013, Levin 2014) is demonstrated by the
diversity of interest groups that describe benefits from Maine river
restoration efforts, including fish harvesters, power companies,
Native American communities, and more traditional
conservationists. This diversity stands in contrast to the
commonly polarized political environment of much environmental
debate (Lejon et al. 2009, Kahan et al. 2012) and enlarges the
scope of possibilities for transformative ecological and social
change.
Our interviews suggested a positive feedback among ecological
restoration, economic benefit, and pride in community,
demonstrating that economic benefits are just a small proportion
of the total social benefits. This result contributes to a larger
dialog on the value of restoration (Aronson et al. 2010,
Petursdottir et al. 2013), pointing to a need to more fully consider
the suite of social benefits achieved, stakeholders’ views of those
benefits, and potential positive feedbacks among benefits.
Ultimately, locally successful conservation initiatives, such as
these restored fisheries, may enhance the collective ability of both
individuals and communities to address larger environmental and
social issues, eroding feelings of lack of empowerment, and
increasing the ability for positive social and environmental change
on a larger scale.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.
php/7585
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Appendix 1. Primary interview questions.
Personal involvement
• What is your role within river restoration/the alewife fishery in your community?
Local restoration
• How would you characterize local river restoration efforts? Who has been involved? Have
there been any local conflicts?
• Have you noticed changes in alewife abundances?
• Have there been any notable developments in local alewife fisheries?
Perception of benefits and community involvement
• Have you seen your community benefit from the restored river and/or alewife fishery? If yes,
in what ways?
• How would you characterize community involvement with restoration and/or the alewife
fishery?
• Does your community sponsor any events that recognize the fishery or river restoration? If
yes, how would you characterize community involvement in those events?
• What do you see in the future for the alewife fishery in your town? What challenges remain?
Town specific information (asked of town clerks and fish agents):
• How long has the alewife fishery existed in your town?
• How have landings changed over time?
• How are fishing rights leased in your town?
• How is revenue divided between the harvester and the municipality?
• Have there been any recent changes to the alewife fishery in your town?

