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Introduction
In September 2015, a group of Rhode Island fishing industry participants
received a NOAA Saltonstall-Kennedy grant to work with other members of their
industry to carry out a proactive planning process focused on current and
anticipated effects of climate and other environmental changes on local
fisheries.
Phase I of the project lasted from September 2015-September 2016. Its purpose
was to galvanize a broad and reflective thought process among Rhode Island’s
fishing community about the ways in which it is, and will continue to be,
affected by environmental change, and to encourage thinking about how the
industry can better prepare for these changes. Phase I was also designed to
collect information about:
• fishermen’s observations of environmental and ecological change,
• attitudes towards ocean acidification and global climate change,
• relative importance of different drivers of vulnerability affecting Rhode
Island’s fisheries,
• past and present adaptive actions that could provide lessons for the
future, and
• policy options to promote greater adaptive capacity in Rhode Island’s
fishing fleet.

Methods
Sarah Schumann, the Project Coordinator, conducted 48 semi-structured
interviews between January 2016 and September 2016. Interviews lasted from
thirty minutes to two and a half hours. Interviews consisted of a series of openended questions and a 26-question Likert-scale survey, which was deployed at
the end of the interview. Interviews were recorded on a digital recorder and
transcribed.
Respondents were recruited through a combination of:
• Recommendation by the project’s industry advisory team
• Snowball sampling
• Intercept sampling
Point Judith
Snug Harbor
West Bay
Newport

Interviewees by port
34
1
2
7
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East Bay
Sakonnet Point
Trailered vessel

1
2
1

Interviewees grouped by vessel and gear type
Inshore and mid-shore lobster/crab1 14
Offshore lobster/crab
3
Gillnet
4
Day boat dragger
5
Trip boat dragger
9
Floating fish trap
1
Shellfish
2
Conch
1
Sea scallop
2
Rod and reel
5
Dealer
1
Shore-side support
3
Inshore mixed fisheries
2
Retired
3

Lobster
Jonah crab
Striped bass
Black sea bass
Tautog
Bluefish
Squeteague
Squid
Fluke
Scup
Butterfish
Whiting
Menhaden
Bonito
Monkfish
Groundfish
Skate

Primary target species listed by participants
6
4
4
3
2
2
1
12
9
7
2
3
1
1
3
2
1

Inshore lobster boats range from 14’ to 45’ and return to port each day.
Offshore boats range from 45’ to 90’ and spend several days fishing on the
continental shelf.
1
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Conch
Quahog
Sea scallops
Mixed inshore finfish and shellfish

1
2
3
3

Interviews were semi-structured and designed to adapt to each participant’s
thought process. The following is a summary of interview questions.
Semi-structured interview questions
Environmental changes
• Fishermen: In your day-to-day fishing activities, are you seeing anything
different out there?
• Shore-side: Are you experiencing, or are you affected by, any changes or
trends in the marine environment?
• For each change,
o When did you notice things were different?
o How has this change affected you?
o How do you think it is affecting other people in the industry?
o Is the change beneficial or harmful?
o If change is negative,
§ What actions are people taking to adapt this this change?
§ What things are standing in the way of effectively adapting
to this change?
§ What do you think will happen if people can’t adapt to this
change?
o If change is positive,
§ What actions have you or others taken to benefit from this
change?
§ Are there things preventing people from taking advantage of
this change?
o Do you feel that you know everything you need to know about this
change?
o What aspects of this change would you like to understand better?
o Has talking with other members of the fishing industry helped you
better understand this change?
o Has talking with members of the scientific community helped you
understand this change?
Policies and governance
• Are there certain policies in place right now that are preventing
businesses from adapting to these changes?
• Are there certain policies in place right now that are helping people
adapt to these changes?
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Are there certain actions that you think policy makers should take to
further facilitate adaptation to these changes?
Predictability and planning
• Do you think that in general, the abundance, behavior, and distribution of
fishery resources are becoming less predictable, more predictable, or the
same, compared to before?
• Do you think that business planning in general is becoming more difficult,
easier, or the same, than before?
Vulnerability and resilience
• What things could be considered drives of vulnerability in Rhode Island’s
fishing industry?
• Are there examples of times in the past when something happened to
completely change your livelihood? How did you adapt? Can you
envision something like that happening in the future?
• How would you define “resilience” in the fishing industry?
• What characteristics make a boat or business resilient to change?
• What characteristics make a boat or business vulnerable to change?
• Do you think your boat or business is resilient or vulnerable? In what way?
• What characteristics make a port resilient or vulnerable to change?
• Do you think your port is resilient or vulnerable? Why?
•

Survey questionnaire
Attitudes towards global climate change
Please take a minute to read these sentences and circle the response that
reflects your opinion. Please circle one [1 = I strongly disagree, 2 = I mostly
disagree, 3 = I’m neutral, 4 = I mostly agree, 5 = I strongly agree]. You can also
answer “I don’t know.”
Waters in Southern New England are getting warmer.
Warming waters are affecting the distribution of
certain species.
Warming waters are detrimental to Rhode Island’s
fishing industry.
Warming waters are positive for Rhode Island’s fishing
industry.
I am familiar with the phenomenon known by
scientists as ocean acidification.
I am concerned about the effects of ocean
acidification on the marine food web.
I think I’ll see the effects of ocean acidification on
fisheries in my lifetime.
I am familiar with the phenomenon known by

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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scientists as global climate change.
Global climate change is happening.
I am worried about global climate change.
Global climate change affects me personally.

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

To what extent do you think the changes that we discussed before are
caused by (a) primarily manmade causes, (b) primarily natural factors, or
(c) a combination of the two? Do you think that understanding the cause
of the changes matters, or not?
Drivers of change and vulnerability
This list shows 13 possible drivers of change, things that might be considered
challenges facing the fishing industry. One a scale of 1-5, how concerned are
you about each of the following drivers of change? Please circle one [1= It’s not
a problem at all, 2 = It’s not much of a problem, 3 = I’m somewhat concerned; 4
= I’m fairly concerned, 5 = I’m very concerned]:
Warming water temperatures
Ocean acidification
Ocean development, such as energy infrastructure
Price of your catch / seafood
Out-migration or consolidation of fishing
boats/permits
Low entry of new fishermen: Not enough "young
blood"
Price of fuel
Catch regulations
Waterfront gentrification / loss of working waterfront
Low market demand for your catch
Conflicts/competition with recreational fishing
industry
Conflicts/competition with aquaculture
Conflicts/competition within my own or with other
commercial fishing sectors
Stock assessment science
Other:

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

1

2

3

4

5

1

2

3

4

5

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

9

Phase I of the Resilient Fisheries RI Project
Results
1. Observations of a changing environment
The 48 interviews conducted in Phase I of the Resilient Fisheries RI project
revealed that Rhode Island fishermen are seeing a number of changes in the
marine ecosystems around them. These include changes in abundance,
distribution, timing, and behavior of target and supporting species. Changes are
taking place at multiple spatial and temporal scales. Some are consistent with a
warming waters trend while others may not be so easily explained by
temperature.
Fishermen observe and interpret these changes in several ways. One of the most
striking patterns is the difference between how inshore and offshore fishermen
see things. Interviews revealed that inshore fishermen are more likely to perceive
changes in terms of increases or decreases in a particular species in a certain
area. Offshore fishermen who venture hundreds of miles from port, on the other
hand, are more likely to perceive the same changes as shifts in distribution, not
necessarily abundance. However, both groups are well positioned to notice
changes in the timing of migrations and other life history events of the species
they target. The two types of knowledge can complement each other.
Table 1 summarizes inshore fishermen respondents’ observations of ecological
change. As mentioned above, the increase/decrease framework reflected in
this table was the primarily observational framework utilized by the inshore
fishermen interviewed for this project.
Table 1. Perceived increases and decreases in traditional species, by
geographical area
Narragansett
Bay

Inshore ocean

Increase
Black sea bass
Cormorants
Scup
Seals

All kinds of crabs
Black sea bass
Dogfish
Dolphins
Fluke

Decrease
American lobster
Baitfish (silversides,
spearing)
Blue mussels
Rockweed
Sand crabs / rock crabs)
Starfish
Winter flounder
American cod
American lobster
Atlantic herring
Atlantic mackerel
Kelp
10
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Offshore ocean

Little skate
Scup
Seals
Sharks
Winter flounder
Jonah crabs

Sculpins
Sea robins
Starfish
Whiting
Yellow eels / ocean pout

Offshore fishermen who operate at larger spatial scares are better positioned to
perceive changes as distributional shifts. Many distributional shifts mentioned by
offshore fishermen are consistent with what would be expected to occur under
warming waters. They are also consistent with the observations of increases or
decreases in species put forth by inshore fishermen. Observations of shifting
distributions included:
• Fluke are moving north and east, appearing on Georges Bank and in the
Gulf of Maine for the first time
• Herring, mackerel, and sand eels are shifting eastward
• Illex squid are becoming more common further north, mixed in with Loligo
• Lobsters are shifting northward and eastward
• Lobsters have shifted southward in Narragansett Bay, towards the ocean
• Scup are shifting east and north, into the Gulf of Maine
• Sea bass are shifting east and north, into Georges Bank and Gulf of Maine
• Sea robins are now found in Georges Bank
• Loligo squid are moving east and north, up to the Hague Line
• Whiting are shifting east, becoming more prevalent on Georges Bank
• Fluke are staying in deeper water offshore
• Monkfish no longer come into the shore chasing frost fish
• Tuna, swordfish, and marlins are no longer found inshore; they are in deep
waters way offshore
However, some interviewees noted spatial changes that may not be so readily
explained by a warming waters hypothesis, such as:
• Yellowtail flounder are found in shallower waters than they used to be
• Squid are no longer as common on the beach
• Squid are more spread out
• Squid are not forming large spawning aggregations as they used to
• Small haddock are showing up around Hudson’s
In addition to the changes above, which relate to species that have traditionally
been targeted or caught by Rhode Island fishermen, both inshore and offshore
fishermen noted in their interviews that they have caught an increasing number
of southern species in recent years. These species are either entirely new to
Southern New England waters or are showing up in local waters in greater
numbers than before:
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•
•
•
•
•
•
•
•
•
•

Blue crabs
Croaker
Snapper
Tarpon
Grouper
Needle-fish
Kingfish
Spadefish
Pompanos
Amberjacks

•
•
•
•
•
•
•
•
•
•

Wahoos
Bonefish
Cubera snappers
Cobia
Lookdowns
Moonfish
Angel sharks
Stargazers
Southern shrimp
Spots

According to respondents, diseases, viruses, and parasites may also be shifting
northward. For instance, fishermen mentioned perceived links between warming
water temperatures and an increase in Vibrio, lobster shell disease, and the
“golden squid” parasite.
In addition to changes in abundance and distribution, many fishermen noted
changes in the timing of migration and other life cycle events. These include:
• Conch season is lasting longer into the fall/winter
• Dogfish season is lasting longer into the fall/winter
• Herring are showing up earlier in the fall and leaving earlier in the spring
• Jonah crabs used to be around in the winter only; now they are around
year-round
• Lobsters are shedding more frequently and later into the season inshore
• Lobsters don’t harden up as quickly as they used to after a shed
• There is no fall run of lobsters anymore
• The start of inshore lobster season has moved from April to June
• Scup are staying around later into the fall/winter
• Squid are staying inshore later into the fall/winter
• Sea bass are staying around later into the fall/winter
• Seals are staying around for a longer period
• Nuisance seaweed is staying around later into the summer
• Striped bass are staying around later into the fall/winter
• Coastal migratory fish are moving into the bay earlier and leaving later
All of these changes add up to a general observation that the ecosystem as a
whole is changing. It was not entirely clear from the interviews how long these
changes have been occurring, or whether the current range of variability is
outside the norm (i.e., whether things have been getting more variable or
changing more rapidly in recent years). However, these changes are not
necessarily a new occurrence; some fishermen interviewed said that they have
been observing these trends for about 20 or 30 years.
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As for the causes of these changes, respondents put forth a variety of theories.
Many ascribed changes in abundance of inshore species to a combination of
pollution, natural cycles, predation, coastal development, and warming water
temperatures. Offshore fishermen were more likely to point to a single
explanation, namely warming waters. Although many respondents were
reluctant to attribute their observations to any single purported cause, it is
notable that many of the observations they expressed regarding changing
distributions, abundance, and timing of fishery resources are consistent with
those expected to result from a general trend toward warmer water
temperatures.
For instance, distributional changes appear to be taking place along a
southwest/northeast gradient. One offshore fisherman pieced it together like
this:
When I started fishing, you never saw a fluke up there, on the north side of
Georges Banks. Never. There’s tons of them up there now… Those fish that
used to be down off Virginia are basically now all the way from Point
Judith to the Hague Line... And it’s not just with fluke. It’s with every
species. I have guys who work for me who live in Maine. And they’re
seeing squid, they’re seeing butterfish, they’re seeing sea bass up there.
My firm belief is that, for whatever reason, the stuff is moving, and moving
that way… It would take a smarter man than me to know what’s going
on, what’s driving it. Maybe it’s water temperature. Maybe it’s something
else. But it is happening. We’ve known it for years. We’ve known it since
back in the mid-1990s, when we started seeing [fluke] on the north side of
Georges Bank.
Another fishermen said:
We’re seeing fish down on Georges that were never there before. We’re
seeing sea bass down there, we’re seeing tons of sea robin; we’d never
see a sea robin before. We used to catch them West of Hudson Canyon.
Now they’re all the way to Munson Canyon. We used to catch squid back
to Lydonia and start working East. Now we’re pretty much catching squid
all the way to the Hague Line, and none back in the west. It’s definitely
water change because I’ve seen that progress over the years. The water
doesn’t get as cold… It’s moving them further east all the time…
Inshore fishermen are also seeing widespread changes in the coastal and midshore ecosystem, but these changes are more complex. The increased spatial
variability of inshore ecosystems and the presence of a number of different
environmental stressors (e.g., pollution, coastal development, ocean uses) make
the effects of warming waters harder to single out. As a result, inshore fishermen
are more likely to shy away from ascribing ecological changes to water
temperature alone.
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These ecological changes have repercussions for fishing activity. Many inshore
fishermen noted that the timing of species movements, and consequently the
timing of their fishing activities, have changed in recent years. A coastal fish trap
fisherman said:
My seasons are starting earlier and ending later. If I could physically stand
it, I could fish into November every year. If we don’t have a winter like last
year, we could be starting in March.
A mid-shore lobsterman and gillnetter said:
It messes up our fishing seasons. A perfect example is occurring right now
[end of January]. Before this weather came in, we were going to go for
codfish. Usually the dogs are out of here by January 1st. Now the dogs, I
just talked to my buddy the other day, they were catching dogs all
through January. And the codfish haven’t shown up. And the herring
haven’t really shown up. So it’s definitely something… The seasons are
definitely changing, fishery-wise.
A Narragansett Bay dragger fisherman said:
My season has gotten shorter. [In the past] I would start fishing like next
week [around April 5] in the bay. I actually started fishing the last week of
March, the first year I fished. In the bay, and caught fish. Now, up until
now, I fished from the last week of April. Now it was the first week of May.
Some respondents reflected on changes in the predictability of fishing. Answers
were a mixed bag: eight respondents answered that fisheries were becoming
less predictable and three answered that they were not becoming less
predictable. Six noted that fisheries have always gone in cycles and variability is
nothing new. Another noted that predictability is inseparable from abundance:
when lobsters were more abundant in Southern New England, they could be
found anywhere, which meant a greater level of predictability; now that they
are less abundant, their distribution is more patchy, and fishing for them has
become more hit-or-miss.

2. Impacts of environmental change on fisheries
In addition to capturing fishermen’s observations of environmental change, the
interviews sought to understand the impacts of these changes on commercial
fishing activity and to learn how fishermen are coping with these impacts.
Table 2 lists a number of ways in which fishermen say that environmental
changes have affected their activities. Some impacts are negative, some are
positive, some are mixed, and a final category includes those would be positive
in theory, but are canceled out in practice because of barriers that prevent
fishermen from taking advantage of them. In addition, some fishermen report
that they are not affected at all by environmental change: either they do not
14
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see any big changes occurring in the environment, or the changes they are
seeing do not interfere with their fishing activity in any way.
Table 2. Impacts of distribution and timing changes on Rhode Island fisheries.
Impacts were classified by respondents as negative, positive, mixed (a
combination of negative and positive impacts), and would-be positive (impacts
that would bring benefits if fishermen were allowed to take advantage of them).
Change
Squid has turned
from a winter
fishery to a summer
fishery.

Impact
Squid are easier to catch now because they
come off the bottom at night in summer, so
you’re only working days. But it’s harder for
processors, because more product arrives all
at once, and sometimes there isn’t enough
ice for all the boats.
Squid are moving
Concern that eventually they will be too far
north.
north to catch them, either in Canadian
waters or in the Gulf of Maine where no
small-mesh fishery is permitted and
bathymetry makes it harder to work.
Squid are more
Boats are more spread out as a result. There
spread out. They no is less competition for fishing grounds. We’re
longer form
catching them after they’ve spawned,
massive spawning
which is better for the resource.
aggregations.
Illex squid is moving Increase in sorting time for Loligo fishermen.
north.
Sea robins have
They fill up the net and drive other species
become more
away.
common on
Georges Bank.
Lobsters have
It’s hard to make a living full-time lobstering
become scarce
anymore. Very few people are doing it.
inshore.
Lobsters are no
There is no upper bay lobster fishery left.
longer present in
upper Narragansett
Bay
Jonah crabs have
Harvesting Jonah crabs is a positive income
increased.
opportunity. Combined with expanded
marketing efforts, this increase in
abundance has kept many lobstering
operations in business.

Type
Mixed

Negative

Positive

Negative
Negative

Negative
Negative

Positive
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There’s a new
species of crab
around.
Herring are arriving
in local waters
earlier.
Fluke is becoming
common on
Georges Bank.
Huge explosion of
black sea bass in
Southern New
England waters.
There are less
mackerel around.
Outbreaks of red
seaweed.
The fall
aggregation of
cod and the spring
aggregation of
hake around
Nantucket are
gone.
Greater
abundance of
southern species
like croaker,
grouper, and spots.

It fills up our traps and makes us waste more
time culling. It’s a nuisance.

Negative

It conflicts with the timing of other fisheries
that the herring boats participate in.

Negative

It would be positive, but boats are not
allowed to catch fluke on Georges Bank.

Would-be
positive

It would be positive if we were allowed to
land more. Instead, it’s just a nuisance
because we have to cull through them and
throw them back. Since we’re not harvesting
them, they’re eating all the lobsters.
Boats that used to depend on mackerel as
part of their seasonal strategy do not rely on
this fishery any more.
Clogs the nets and wastes a lot of time.

Would-be
positive

Hurts the day boats that used to participate
in these seasonal events.

Negative

Boats land it and sell it.

Positive

Negative
Negative

Concern about future impacts
For some respondents, the impacts of environmental change on fisheries were
not so much a current concern as a future one. For example, if trends continue
in the same direction, the fish Rhode Islanders are accustomed to catching
(and possess the permits to catch) could eventually wind up in foreign waters:
If global warming continues..., the temperature of the water could drive
everything further north. Which wouldn’t be a big deal, until it crosses the
Canadian line.
Political boundaries are not the only concern; bathymetrical and regulatory
obstacles could also come into play eventually in a northward shift:
16
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I hate to see the fish keep moving north, because you really can’t trawl in
the Gulf of Maine for squid yet. And a lot of that squid goes up into little
pockets, I can just imagine the nooks and crannies, so it’s tougher to
control that bottom. A different fishery would have to be adapted. So I’m
a little concerned.
A different kind of example is the potential of the lobster run to become
decoupled from the timing of peaks in the lobster market:
When the lobsters shed, it’s right around the 4th of July, so we get a big
glut of lobsters. And you can sell them. Where it’s cold in Maine, it’s three
weeks later. So when we get that pile of lobsters, it’s the 4th of July up
there too, so you can move them. So now with global warming, it’s going
to be three weeks earlier. And that’s not the 4th of July. It’s the middle of
June. And the shit’s going to hit the fan.

3. Seeing observations through the lens of global climate change
In recent years, scientists have been exploring potential linkages between the
global phenomenon known as climate change and localized changes in fish
distribution, abundance, and timing. This project’s interviews included several
questions designed to gauge the utility of this global framework for helping
fishermen understand and adapt to local changes in their environment.
Respondents presented a nuanced set of opinions. Many agreed that climate
change likely plays a role in the changes they are seeing on the water, but
many were wary about embracing a one-to-one causal relationship between
global climate change and what they are observing around them. Some were
wary of singling out climate change as an overriding explanatory variable
because they feared that a narrow focus on climate change alone could be
dangerous – for example, by shifting the focus off of other factors affecting
fisheries and making it less likely that these other stressors will be addressed.
Many respondents urged a broad perspective that takes into account
interactions and cumulative effects of multiple stressors and cautioned against a
singular focus on climate change.
Numbers in parentheses indicate the number of times each viewpoint came up:
• Climate change is a distraction from other issues; everything is
attributed to climate nowadays, we’ve got blinders on (7)
• Climate change may be happening, but there are also other things
going on that we should pay attention to (6)
• Climate change isn’t acting alone. Marine ecosystems are affected by
“death by a thousand cuts” (6)
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•
•

You can’t fix climate change; it would be better to focus on things we
can fix (2)
I am far more worried about the impact of regulations than I am about
climate change (4)

Although only one respondent openly contested the science behind climate
change, several had misgivings about how the recent surge in attention to
climate change in the scientific community, management community, and
media would affect fisheries. This skepticism stemmed from several attitudes,
listed below (numbers in parentheses indicate the number of times each
viewpoint came up):
• I have doubts about the science of climate change because climate is
naturally cyclical (6)
• Although I’m seeing changes in fisheries, I think they’re probably
temporary and will go back the other way (2)
• I feel mistrust towards the science behind climate change because
climate change seems like a ‘cash cow’ for scientists right now (5)
• I fear acknowledging climate change because it could mean further
restrictions on fishing (3)
• I feel mistrust towards the science of climate change because it smacks of
government control and putting people out of business (1)
• I have doubts about the science of climate change because last winter
was really cold (2)
• I have doubts about the science of climate change because I don’t think
humans are powerful enough to alter things on a planetary scale (1)
Respondents’ attitudes can be seen as falling into several general categories.
These categories emerged through careful post-hoc interpretation of both
qualitative and quantitative responses; they were not part of the interview itself.
Six broad categories of beliefs can been labeled as follows:
• Denier: Respondent openly contests all aspects of climate change
science, its implications for policy, and its motivations; does not see any
evidence that it is affecting fisheries locally (1 respondent)
• Skeptic: Respondent does not contest the facts of climate change
science but feels suspicious about its motivations and implications for
policy; does not see any evidence that it is affecting fisheries locally (1
respondent)
• Neutral: Respondent neither denies nor gives credence to the science of
climate change, and does not see any evidence that it is affecting
fisheries locally; hasn’t really thought about it enough to have an opinion
(7 respondents)
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Global believer: Respondent gives credence to the science of climate
change at the global level, but is unsure whether he sees its effects at the
local level (9 respondents)
Local observer: Respondent sees changes at the local level that are
consistent with the science of global climate change, but is reluctant to
single out climate change as the cause of these changes (9 respondent)
Total believer: Respondent gives credence to the science of climate
change and believes he sees its effects on fisheries locally (13
respondents)
Believer, uncategorized: Respondent expresses tendencies of the global
believer, local observer, or total believer categories but did not provide
enough information to make a clear classification (10 respondents)

A related attitudinal factor that was not directly investigated but emerged from
the interviews relates to participants’ “bandwidth” for thinking about climate
change. Although the interviews did not target this question directly, it became
quite clear from many interviews that climate change is not high on fishermen’s
priority list right now, mainly because they have so many other things to worry
about. As one fisherman said,
Climate change? It don’t amount to a piss-hole in the snow, I’m sorry to
say. It might be a contributing factor. It probably is a contributing factor.
But the Rhode Island fisherman is up against so many other things. You’re
just constantly pushing the rock uphill, and it ain’t going to stop… I’ll give
you a little bit of climate change. But like I said, if we sat down in a room
full of people and all threw out points, I don’t think that many of them
would come up with climate change, as much as the crippling effects of
the government regulations – the ever-changing government regulations,
the ever more restrictive regulations -- and the predation, the pollution…
In my opinion, to go, ‘The problem is global warming,’ and to take the
spotlight off the other fifteen things, is just an injustice to the whole fishery.”
Importantly, this fisherman does not dispute the science of climate change and
he does see effects consistent with warming waters on the local level; thus, he
would fall into the “total believer” category described above. But despite
placing credence on the notion of climate change, his overriding attitude
towards the topic is one of disdain and apathy. He simply has enough on his
plate already to worry about and fears that climate change will distract from
other more urgent and local issues.
This attitude was fairly common in the interviews and speaks to the importance
of approaching the topic of climate change in way that preserves the full
context in which fishery participants experience it. Much of the academic and
grey literature about climate change impacts on fisheries begins with a
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characterization of the driver (climate change) as its starting point and then
proceeds to investigate its impacts on the affected community (fisheries
stakeholders). That approach echoes the standard research set-up wherein
impacts are defined as the effects of an independent variable on a dependent
variable. But responses like the one above indicate that for community-based
capacity building projects like this one, the problem is better approached by
working from the inside-out (i.e., starting by understanding the context of the
local community before considering external drivers like climate change) rather
than the outside-in (i.e. understanding global drivers and then assessing their
effects on local communities).

4. Survey results: Attitudes towards global climate change
A Likert-style questionnaire about attitudes towards climate change was
deployed at the end of each interview. Not every single respondent chose to
provide answers to this part, and in some cases the interviews ran out of time
before this final section. The number of respondents providing an answer to
each question is provided alongside each figure below.
a. Waters in Southern New England are
getting warmer [N = 36].

b. Warming waters are affecting the
distribution of certain species [N = 35].

c. Warming waters are detrimental to
RI's fishing industry [N = 34].

d. Warming waters are positive for RI’s
fishing industry [N = 32].
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e. I am familiar with the phenomenon
known by scientists as ocean
acidification [N = 35].

f. I am concerned about the effects of
ocean acidification on the marine
food web [N = 20].

g. I think I'll see the effects of ocean
acidification in my lifetime [N = 19].

h. I am familiar with the phenomenon
known by scientists as global climate
change [N = 34].

i. Climate change is happening [N =
35].

j. I am worried about global climate
change [N = 36].
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k. Global climate change affects me
personally [N = 34].

l. Global climate change is (a) mostly
manmade, (b) mostly natural cycles, or
(c) a combination [N=26].

The survey revealed a fairly widespread agreement that waters in Southern New
England are becoming warmer and that warming waters are affecting the
distribution of at least some local species (charts a-b).
By and large, respondents were able to envision ways in which warming waters
could both help and hinder Rhode Island fisheries (charts c-d). However, when
noting the potential for positive impacts, many were quick to add, “If the
management system lets us take advantage of them.”
Respondents revealed a general lack of familiarity with the term “ocean
acidification” and its meaning (chart e). Many respondents voiced unfamiliarity
with the concept, and some confused it with acid rain. In contrast to changes in
the timing and distribution of marine species associated with warming waters,
ocean acidification is an invisible problem, taking place at the molecular level.
This could be why most respondents had little prior familiarity with it. Of those
who were familiar with it, most were concerned and believed it would affect
them (charts f-g).
Most Rhode Island fishermen said that they felt fairly familiar with the science of
global climate change and agreed that it is happening (charts h-i). However,
they are more divided over whether or not it is affecting them personally and
whether they need to worry about it (charts j-k). The survey captured a
widespread feeling that both natural and manmade factors are at play in
causing climate change (chart l).

5. Environmental changes of particular concern
Several topics emerged time and time again in interviews as topics of particular
concern. These included the recent spike in the black sea bass population,
recent outbreaks of nuisance seaweed, and a suite of changes in Narragansett
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Bay that fishermen attribute primarily to water quality problems. In this section,
each of these changes is examined in depth.
The black sea bass explosion
One of the most prominent ecosystem changes cataloged by fishermen is the
recent explosion in black sea bass abundance in Southern New England.
Virtually every fisherman interviewed highlighted this change, regardless of his
gear type and whether he fished inshore, offshore, or in Narragansett Bay.
According to respondents, the spike in black sea bass began around 2012 and
accelerated in 2013 or 2014.
“Sea bass is absolutely ridiculous, what we’re throwing overboard. I’ve had tows
where I throw 200 to 300 pounds overboard. You can keep 50 pounds when it’s
open,” said a Narragansett Bay dragger fisherman. An offshore fisherman said,
“When we’re squid fishing, if you drag a little bit, you’ll have five or six thousand
sea bass for a short town. Offshore, we’ve seen as many as twenty thousand in a
short tow.” A third said, “The sea bass will be washing up onshore and eating
tourists before we know it!”
Respondents proposed several hypotheses as to the causes of this sudden
explosion in black sea bass biomass. Some pointed to warming waters. Higher
temperatures, they say, have expanded the thermal habitat for sea bass and
caused a northward shift in distribution:
The body of fish has shifted. That was a big Mid-Atlantic species – like
Carolinas, Virginia – they used to get lots, especially in the winter. But I
think that whole biomass is shifting north. Now they’re seeing them north of
the Cape.
Others wondered whether the overpopulation is in fact that cause of the
expanded distribution, rather than the other way around. “[It’s] overpopulation,
where they have to move, they have to spread out to feed. There’s too many of
them,” explained one respondent.
A third theory is competitive release. A few inshore fishermen feel that sea bass
has increased in inverse proportion to scup, prompting them to wonder, as one
fisherman did, “whether the sea bass came in and booted out the scup, or have
we, with our ten thousand pound limit [for scup], caught up the scup, and the
sea bass have moved into their niche?”
One notable aspect of the sea bass explosion has been a distributional
expansion towards the inshore environment. This runs somewhat counter to the
usual pattern under a scenario of warming waters, in which fish move offshore
into deeper waters to stay within their preferred temperature range. However,
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as several interviewees noted, an inshore push into estuaries and ponds might
be a result of the overabundance of fish in the coastal environment:
Sea bass don’t generally congregate in the bay. They congregate
outside. The only time they congregate in the bay is when they’re
juveniles… [But] last year, if you set the net in at Newport Bridge and you
tow to the north end of Jamestown – 2,000 large and jo sea bass in the
net. They’re chasing food, they’re so hungry. They’re looking for
something to eat so they’ll extend themselves up into places like the bay.
Because there are so many of them.
Another notable change has been an extension in the sea bass’ inshore season:
Now the sea bass are here year round. They’re even in the pond. I go dry
digging and stuff up at the head of the pond, and there’s sea bass up
there. Right year round, I’m still catching sea bass close to home.
Several respondents also mentioned that sea bass are increasing in size.
However, one says he has seen this trend turn around: as sea bass become
more plentiful, he theorized, competition over food has reduced their average
size.
Fishermen’s anxiety over the increase in black sea bass stems from the fact that
these dramatic increases in sea bass abundance have not been matched by
an increase in the number of sea bass that Rhode Island fishermen are allowed
to catch. This situation is giving rise to a frustrating and wasteful paradox that
many see as an epitome of problems with fishery management:
Years ago, we were allowed to take more sea bass, at least in summer; I
don’t fish in winter. It used to be a big pot fishery. They were harder to get
because there weren’t as many around. And now it seems it’s almost
gone in the opposite direction. The limits are lower, and there’s more
fish…. So I think our regulations need to catch up with where the fish are.
The increase in abundance in sea bass represents a potentially positive
economic opportunity that is negated by the regulatory system. “It’s a positive
change that the biomass is so healthy,” one fisherman explained. “But it’s even
more negative that we’re killing so much more than we used to kill, to throw
back. Because we’re not allowed to bring it in. We’re catching it as a bycatch
anyway.”
From an economic standpoint, wasteful discards represent missed income:
We could make a lot more money if we could land them. You pull up a
pot from 40 fathoms and the fish has its stomach sticking out and its
eyeballs popping out, and we got to throw it over. So it’s kind of
frustrating… [It’s] a missed opportunity that we haven’t been able to
capitalize on.
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If they let you take 300 pounds of sea bass a day, that would be all you
needed to do. Sea bass pays a good penny. They’re worth some money.
Anywhere from $2 to $6 a pound.
All they have to do is change the quota of 50 or 100 pounds, and every
boat on this dock could hire another man.
There’s times when we see, off of Martha’s Vineyard in particular, far more
sea bass than we do squid. And there’s times when boats will catch 2,000
pounds of sea bass and 800 pounds of squid. So the 2000 pounds of sea
bass is worth $7,000-$8,000, and you’re throwing that back. And we’re
saving the $1 squid. And you’re looking at it like ‘How does that make
sense?’
A few fishermen mentioned that the existence of very low quotas relative to a
very high biomass creates an incentive to high-grade. Since jumbo sea bass
command the highest price of any sea bass in the marketplace, it makes
economic sense for fishermen to continue fishing even after catching their very
low limit, discarding all of the medium and large sea bass they have caught in
order to save more jumbos. The incentive to high-grade is particularly acute for
lobstermen and inshore draggers who are facing many unrelated regulatory
and environmental stressors on their fishing operations and are looking for
opportunities to expand their profits. Low quotas make it even more necessary
to extract every ounce of value from the fishery, they say; if they could land
more sea bass, they could afford to land mixed sizes instead of trying for all
jumbos. Thus, the low quota actually results in more dead fish than a high quota
would, negating any fisheries management benefits that the low quota was
intended to secure.
The second major concern that fishermen expressed with regard to the black
sea bass population explosion relates to its effects on other species, particularly
lobsters. “We’re going to have an epidemic with the sea bass,” said one
lobsterman. “Because when you cut up a black sea bass and you gut them,
they’ve got all these baby lobster in them.”
For many lobstermen, who are feeling the brunt of both environmental and
regulatory change, the black sea bass situation is doubly frustrating. The inshore
lobster industry has been in sharp decline for about fifteen years. Fishermen
have been hit from both sides by declining harvests and increasingly onerous
regulatory restrictions, including a grim discussion several years ago about the
possibility of closing down the lobster fishery completely for five years. In this
context, seeing their sacrifices negated by a marine predator – one that they
could be making money by harvesting, to boot – is particularly frustrating for
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lobstermen. As regulators continue to slash trap numbers and discuss other
painful options to restore lobster spawning stock in Southern New England,
fishermen are upset that their natural competitor, black sea bass, is allowed to
multiply unchecked.
The sea bass example is particularly valuable for coming to grips with the type of
challenge posed by environment change. Not only does it affect the vast
majority of Rhode Island fisheries in some way, but it is a microcosm for
understanding many of the pressures facing the fishing industry: effects of
warming water temperatures, frustrations with single-species management and
time lags between data collection and management decisions, and the
general loss of the resilience in the inshore lobster industry. As one fishermen
respondent said, “The reason I’ve been talking about sea bass so much is that
it’s such a classic case of everything going wrong.” This project will continue to
talk about sea bass; it is a powerful case study for exploring many contemporary
themes in fisheries.
Nuisance seaweed outbreaks
Several fishermen say that in recent years, sudden massive seaweed outbreaks
have become a huge problem for them. They identify two species associated
with this phenomenon. The first is Dasysiphonia japonica, an invasive red
seaweed that was transported in ballast from Japan in the 1950s, according to
fishermen’s conversations with a URI researcher. This seaweed shows up in the
late spring. It is concentrated in inshore rocky areas around Block Island,
although there are rumors of fishermen finding it as deep as 30 fathoms.
Although it has been around for a while in patches, fishermen say it was never a
big problem until the last five years or so. Since then, it has become so
concentrated in certain spots that it sometimes shuts their work down
completely.
Respondents attributed this sudden increase in nuisance seaweed to warmer
temperatures, noting that outbreaks are worse during springs that follow warm
winters. They also speculate on the role of ocean acidification as a possible
causal factor, citing certain online sources that identify acidic waters as a
favorable environment for these seaweeds.
The second species of nuisance seaweed that fishermen have recently
encountered in abundance is an unknown brown seaweed that appeared for
the first time in 2015, a few weeks earlier than the Dasysiphona. “It’s brown, it’s
almost like a hair, says an inshore dragger fisherman. “It just plugs everything
right up, so if you hit it, you got to leave. You can’t fish in it.”
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The impacts of seaweed outbreaks on fishermen are localized, but they can be
severe, explained two gillnetters who fish around Block Island:
The seaweed really affects us. It shuts us down. It completely shuts the nets
off. I set a net, hauled it back in two hours where there was never weed
before, and couldn’t even get the net in the boat. I had to haul it over the
roller by hand.
Your nets, if you can envision monofilament gillnets, coming up as
complete and total carpets. And not even just carpets – you can’t see
any mesh. And the tension rollers… you’ve got this weed that is
completely defeating them, and it makes it incredibly difficult to haul… I
mean, your day is destroyed, it’s over. And you’re not catching anything.
The net’s collapsed. It’s not going to float anymore; it’s a useless crumpled
up nothing on the bottom of the ocean. It’s a nightmare.
Although the seaweed problem seems to be concentrated around Block Island,
it is also a nuisance in Narragansett Bay, said one bay fisherman:
It’s unbelievable in our bay! Mats of it. On certain tides. It’s just
unbearable. It’s year round. It’s almost every moon now. It used to be
spring and fall – real bad in the spring, and bad in the fall. Now it’s every
big moon. Like I have to look at my tide book and the tide speed before I
even go in the bay, because of that red weed. That’s how bad it is. I
make decisions based on red weed.
The economic impacts of these outbreaks have been acute for the individuals
whose traditional fishing grounds overlap with seaweed hotspots:
If you look at three years ago, the amount of bluefish I was catching and
where I was catching them, and then being denied access to that area,
either because of weed or because of windmills or whatever else it was…
it went [way down in 2014 and 2015]. I don’t think it was because there
weren’t fish anymore; it was because I was denied access to these superproductive areas, where I know they hang out.
As this quote indicates, the impact of seaweed outbreaks has been felt in
concert with other impacts, such as temporary closures of the grounds south of
Block Island for wind farm construction.
Fishermen affected by seaweed have employed two coping mechanisms. One
is to avoid fishing in seaweed hotspots and to make an effort to find fish
elsewhere:
You just have to pay attention, and record patterns. ‘This specific area,
when it’s bad, I can be here, for some reason, it doesn’t drag the stuff
over here.’ But it is a problem. You can’t fish certain areas that might
otherwise be really productive areas… What’s frustrating about that is I’m
not fishing; I’m hiding from weed.
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Another is to time fishing activities to coincide with times when fishermen predict
that the seaweed won’t be as bad:
The worst of it is on the moons, because the tide is what drives it more
than anything. When you’ve got the tide ripping on the bottom of the
ocean, that’s what’s moving all this weed around. In between the moons,
even if you’re in the midst of a bad outbreak of it, it’s sometimes not that
bad, because the tide isn’t sloshing everything around on the bottom of
the ocean. It just drops to the bottom and lays there.
Other than avoidance, there are not many obvious adaptation options
available to fishermen affected by seaweed. One respondent voiced a thought
about disaster relief funds for fishermen suffering the worst impacts of seaweed,
and one said that fisheries management should somehow take seaweed
outbreaks into account – although he isn’t sure exactly how.
Water chemistry and changes in Narragansett Bay
It was quite clear in interviews with Narragansett Bay fishermen that they were
far more reluctant than coastal and offshore fishermen to ascribe ecological
changes to climate change alone. Many expressed a strong concern that
climate change was a distraction from more pressing environmental issues. “I’m
not a climate denier,” one said, “but I think there is something else going on out
there.” Because this viewpoint was widely held among bay fishermen, it is clear
that starting a dialogue among bay fishermen about climate change will be
impossible without first exploring other stressors.
The issues raised by fishermen are complex. Many have seen major changes in
the Narragansett Bay ecosystem. They attribute these changes to a range of
different factors: pesticides, herbicides, pharmaceuticals in wastewater, chlorine
and other chemicals used in wastewater treatment, and recent efforts to
reduce nitrogen loading to the bay. Respondents said that some of these
changes have been gradual, but many were “like a light switch”, taking place
seemingly overnight.
Changes in the Narragansett Bay ecosystem mentioned by respondents
include:
• Disappearance of rockweed: “There is no more rockweed – there’s little
bits of it here and there, but the shores used to be covered in it… You
know that stretch of shore along the Topside in Bristol, that stretch used to
supply all the clubs and the firehouses, I don’t know how many
clambakes. Now you have to go to Sakonnet to get it.”
• Disappearance of kelp: “We used to have huge kelp fields in
Narragansett Bay. And those kelp fields, those kelp farms, were the
estuary areas for juvenile lobsters. Without them, they can’t survive. All the
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kelp areas in Narragansett Bay are gone… In the ‘90s, when the lobstering
was really prolific in Narragansett Bay, it was the best lobster fishing in the
whole East Coast was right here in Narragansett Bay. Then, kelp was so
bad that we’d be hauling our traps, there’d be balls of kelp the size of
pick-up trucks on every trap in the channel. I fished there for decades and
I used to deal with all that kelp. [Now there’s] zero. Zero kelp. You can’t
even find a strand of kelp.”
Disappearance of winter flounder: “We could go up [in the bay] and
catch 1,000 pounds of flounders in a day. And then it was like in ’96 or
something, there was a new Clean Water Act that allowed then to treat
with more chlorine, because we were having these big overflows of
sewers and stuff. And it was like a light switch. Absolutely nothing in the
bay. But you’d go out like three or four miles and you’d catch winter
flounder. You’d go off of Block Island, and you’d catch the same amount
you’d always caught.”
Disappearance of resident finfish: “It’s sad. If you saw what I saw as a kid
growing up, how prolific the bay was. The migratory fish come in, do a lap
around the bay, and they’re done. All our residents – lobsters, quahogs,
scallops, oysters, blackfish, blackback flounders – all the permanent
residents of Narragansett Bay are in trouble. There’s not one case that
anyone can list today of a resident of Narragansett Bay that isn’t in
trouble. And why? Because they have to live in that cesspool all day
long.”
Disappearance of fouling organisms on lobster pots and boat bottoms:
“I’ve been on the bay my whole life, and there’s nothing growing there
anymore. Think of a lobster trap. When I used to fish in the bay, I used to
put my lobster traps in and within two weeks they’d be dirty. And there
was plant life, flowering, like rose buds, sea grapes, all kinds of stuff going
on. I can show you pictures. There’s nothing growing on these traps
anymore. You can leave them in for a whole year, and they look like you
just took them off the truck.”
Appearance of dead zones: “Above Common Fence Point, it’s a dead
zone. Massive dead zone… They’ve got one now over by the donut,
which is where EB is. There’s a treatment plant there now. You used to
have to power wash your pots every week over there; now you can throw
a lobster pot in in April and haul it back in November and there’s nothing
growing on it. What the f**k is that?... Why is there nothing growing on the
rocks down there? Why is there nothing growing on the pilings?
Decreased abundance of phytoplankton and zooplankton: “In the
summertime up by Gould Island in Narragansett Bay, check the water
column, in August it would be brown. It would be full of phytoplankton.
And then the zooplankton would bloom. And it would feed on the
phytoplankton. You could scoop up a bucket of water and you’d see little
things swimming in the bucket like you wouldn’t believe. Well right now,
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this year, this summer, you go up to Gould Island and you scoop up a
bucket of water and you look at it. Nothing in it swimming. You go out
front, past Castle Hill, where it’s open to the ocean, and you scoop up a
bucket, there’s millions of little things swimming in it. So for some reason, it’s
not in the bay anymore.”
Lobster shell disease: “In Narragansett Bay, shell disease is rampant and
it’s getting worse. In the last few years, you go offshore 40, 50 fathom, and
you don’t see any shell disease. Even at Cox’s, you start to see just a little
bit. The closer you get to Narragansett Bay, the shell disease gets worse.
It’s almost like it’s starting here. And up until the last year, the baby
juvenile lobsters, between 30 and say 60 millimeters, up until last year, they
never had shell disease. Now, shell disease is rampant in those small
lobsters. And I know this for a fact because I do research for the
Foundation.”

Many respondents feel that the biggest driver of these changes is related in
some way to wastewater treatment. Some focused on the widespread addition
of chlorine to kill off bacteria. “I think in the upper reaches of the bay, the
chlorine thing is the biggest problem,” one fisherman said. Another described
the following:
I can take your out one early spring morning when the bay is flat calm at
5:30 in the morning and I’ll take you out in the middle of the bay and
you’ll smell chlorine. It’ll smell like you’re in a backyard swimming pool.
And Save the Bay says the bay is so damn clean. Well so is my swimming
pool. And nothing lives in there either. So are we experiencing cleaner
waters? Or have we sterilized them?
Others mentioned the sodium bisulfite or sodium bisulfate that are now added
to effluent to neutralize residual chlorine. According to fishermen familiar with
this process, there is no limit on the amount of residual sodium bisulfate that may
be released into the bay.
A third concern voiced by respondents was the reduction in nitrogen loading to
the bay that has taken place during the last decade as a result of concerted
efforts to eliminate eutrophication and hypoxia in the bay. Although nitrogen
removal is designed to restore balance and build a healthy ecosystem, some
fishermen worry that it has gone too far:
There’s nothing living in the water column. That’s the thing. I don’t want to
sound like an idiot, but years ago, when everybody’s sewage went into
the bay; the farms -- you grow things on crap. Everything was fine. And all
of a sudden they started cleaning up Narragansett Bay. They got rid of all
the crap and they started pumping chemicals into it. The rest is history.
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In sum, most Narragansett Bay fishermen recognize a complex suite of factors
affecting the ecosystem. Although they are wary of pointing the finger at
climate change, they are also wary about pointing to any one source of
pollution as the main culprit. “You’ve got ten or twelve other factors of
pollution,” said one fisherman.
Many fishermen voiced a need to assemble a research agenda to understand
the problem. Several fishermen have performed a lot of fact-finding online,
talked with fishermen in other parts of New England, and reached out to local
scientists who could potentially help study the problem. However, they say that
scientists are too preoccupied with climate change – and a recent surge in
climate-related funding opportunities – to bother much with pollution issues. With
regard to potential policy action, fishermen see potential benefits from switching
over from chlorine-based wastewater treatment to more widespread use of UV
systems, like those already in use in East Greenwich, Bucklin Point, and West
Warwick.

6. Drivers and signs of vulnerability in Rhode Island fisheries
As many respondents emphasized, environmental changes do not act alone.
Rather, changes in the environment act alongside many other environmental,
socio-economic, and regulatory stressors that affect the fishing industry
cumulatively. Understanding this broader landscape of vulnerability and
resilience in Rhode Island fisheries is critical to making sense of the impacts of
environmental change on fisheries and facilitating advantageous ways that
fishery participants can respond to these impacts.
While this contextual landscape could in theory include positive aspects, it is
notable that most interviewees focused immediately and insistently on negative
ones, enumerating a wide range of present-day challenges that can be
interpreted both as symptoms and drivers of vulnerability. These included a
shrinking fishing fleet, an aging fishing fleet, the loss of shore-side businesses,
consolidation of fishing operations, lack of young people entering the fishery, a
rise in business expenses, changes in markets for seafood products, a perceived
lack of appreciation and support from the public and policy makers, and a
wide variety of regulatory pressures. Regulatory pressures surfaced as the
overriding source of vulnerability for most fishermen. Along with other drivers,
regulatory pressures seem to contribute to a general operating environment of
uncertainty and stress, leading to a shortened business planning horizon and a
constrained set of options for adaptation.
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Shrinking of the fleet
According to respondents, Rhode Island’s fishing fleet has atrophied over the
years. This change is more evident in certain places than others. Newport is a
particularly stark example. “Newport for all intents and purposes is gone,” said
one long-time fisherman. Another said:
When I came to Newport at first, there was a waiting list to tie at the state
pier. Now there’s empty spots. When I came here, there’d be four or five
draggers abreast at Parascandolo’s. Any time you pulled into the pier,
there was boats tied up side by side at the bulkhead… You’ve got an
unfriendly fishing port now. A couple of lobster boats. A couple of us do
lobster and gillnet. One dragger that gets bait for us. And a few offshore
lobster boats. It’s not like it was before.
Wickford too has changed dramatically with the decline in bay fisheries.
Stagnant quahog prices, the decline of resident fisheries like winter flounder and
tautog, and limited licensing have all played a role. One Wickford fisherman
said:
When I started doing this, there were 40 lobster boats in Wickford. Now
there’s only two… The town dock – you couldn’t even get close to tying
up there. There were 30 trucks at any time down there. Guys quahogging,
lobstering, the dragging fleet. There was a community. Now there’s
nobody there to bother me.
Although Point Judith is faring better, today’s senior fishermen remember when it
was much more vibrant. “There were about 100 boats this size between here
and Snug Harbor not too many years ago, between 30 and 45 feet,” recalled
one fisherman. “Now you lost all that. There’s not that many boats around.
There’s not that many guys around. It’s completely different.” Nonetheless, in
relative terms, Point Judith remains a stronghold of Rhode Island fisheries. Despite
having a smaller fleet than it used to, it has stayed well populated by attracting
boats driven out of both Newport and Long Island by gentrification and the
shrinking of shore-side services.
Aging of the fleet
A related aspect is the aging of Rhode Island vessels. Respondents described a
lack of new boatbuilding that they trace to several factors. One is the
uncertainty brought about by frequent regulatory changes. “Nobody’s building
a new boat,” said one fisherman. “Nobody dares to. The moment you got
started, they’d shut you right off.” Another factor is the high cost associated with
newer safety requirements. As another fisherman explained, “With the
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government regulations, especially with the Coast Guard involved, now a new
boat costs a lot more. When my boat was built, it cost me $350,000. If you want
a boat like mine built now, it’s going to cost you $2 million.”
While the aging of the fleet is a symptom of underlying vulnerability, it is also a
source of vulnerability in itself, creating safety concerns and driving up insurance
costs – a kind of negative feedback loop. As one marine safety and insurance
expert explained,
The average age of a trawler now in the Mid-Atlantic and Northeast is 35
to 40 years old. That’s scary. And when you have these dips and
economic hardship, it’s hard to keep up on the maintenance and things
you need to do on a fishing vessel because you’re prioritizing funds
towards making money. You’re going to buy a new net, or put new
ground cable or new wires on, a new cod end, or twine, doing things that
are going to bring in revenue… Insurance companies can’t look at this
fleet and decide to reduce premiums. How are you going to reduce
premiums when you’re just crossing your fingers that we don’t lose boats
and crewmembers?
Loss of shore-side services
Loss of shore-side services and shrinking fishing fleets go hand in hand. With
fewer boats fishing and fewer boats and gear to maintain, seafood dealers,
some bait and ice providers, shipyards, and gear shops have closed up shop.
Newport is again the starkest example. “The whole waterfront has changed,”
said one fisherman:
When I was a kid, there was nothing but draggers over there, six or seven
deep… We used to bring all our fish to Parascandolo’s. Now there’s a guy
from down Point Judith way who sends a truck every day in the summer to
pick up what fish we have. We had Aquidneck Lobster and Anthony’s;
there were probably a half dozen places that would buy lobsters from
you. There aren’t that many left now… The waterfront is being all bought
up.
“We don’t even have a marine place anymore,” said another:
We had Seaway. You’d run up the road and get hog rings, or buoys, or
whatever you needed. Now you got to go to Wakefield or New
Bedford…. And the regulations are so hard even on the fish dealers… All
the regulation and paperwork, so now the guys have to hire an extra
person to deal with the paperwork… There’s no longevity in Newport. Not
the way it’s going now. They’ve taken the infrastructure away. You used
to be able to get diesel at Parascandolo’s, and sell your fish and get your
ice. They even used to have an ice company in town. Now that’s gone.
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Even Point Judith, relatively stable when compared with Newport, boasts fewer
shore-side services now than it used to. “The whole infrastructure is different,”
one fisherman explained. “You had more businesses involved in it. Now you just
have Superior Trawl and Trawlworks. The fuel company, the net shops –
everything’s gotten smaller. It’s not like it was.” Another said, “These used to be
two commercial boatyards in Snug Harbor, one in Jamestown, and one or two
in Newport. Now it’s all marinas and yacht support.”
Consolidation
Consolidation was a very common theme in conversations about vulnerability.
“The trend in fishing is individual companies or individual people buying up all
the boats,” said one fisherman. Another spoke for many when he expressed a
fear that in a few years, “one or two people are going to own the whole
fishery.” Consolidation is one factor in the shrinking of Rhode Island fishing fleets
described above.
Respondents told stories of individual fishermen doubling up on permits to
increase their catch or trap allotment, individuals buying additional types of
permits so they can pursue a wider range of fisheries, and companies buying up
boats and permits when their original owners could no longer afford to stay in
business. Consolidation is a coping mechanism that has helped fishery
participants either stay in the game or exit gracefully. But from a larger vantage
point, it may also be leading Rhode Island’s fisheries down a road of increasing
vulnerability, as the following quotes attest:
I don’t think there are going to be many owner-operators in the future.
Everything’s going to be owned by a business. The scallopers are going to
buy all the offshore lobster permits because they need something to do
with their money… I don’t want to work for a business. On the water, as a
deckhand, you really get abused.
I don’t think you’re going to see all these boats [in the future]. Town Dock,
they keep buying all these boats. They see a future in it. They’re putting a
lot of money into that business over there. They see a big plan. I don’t
know where it’s coming from. But I think it’s going to be catch shares. I
think what they’re pushing for is catch shares, and eventually they’re
going to own it all. And then a big Canadian company is going to come
in here and buy it all up. And that’ll be it. The future in this business is what
you see here. And once these guys go, that’s going to be it.
To some respondents, the contemporary trend towards consolidation is the result
of a calculated push by government officials to corporatize the fleet,
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epitomized by the 2010 decision by the New England Fisheries Management
Council to institute catch shares, or sectors, for New England groundfish, a move
that many see as having come straight from the top leadership of NOAA. Other
respondents also implicate state-level and ASMFC policy decisions in these
trends.
To many respondents, consolidation means more than having fewer boats in
port: it means a fundamental reshaping of a cherished lifestyle, and one that
ultimately may limit the local flow of benefits from the fishery. One fisherman
said:
What we’ve done by making it private property is that we’ve allowed that
property to become concentrated in the hands of a few. And that’s a big
mistake. That destroys your future and everyone else who has a desire to
participate. Wait until Borden Foods starts buying up the scallop permits.
And you can go work for them, and they’ll pay you $200 a day, but not
$40,000 a trip. You’re an industrial worker out at sea, and that’s how you’ll
be treated… If you privatize access to the water and put it in the hands of
a few people, then you’re going to concentrate the wealth into a handful
of people. It becomes their right. And that doesn’t benefit the people as
a whole. It benefits those that are privileged.
Rise in business expenses
Respondents mentioned several costs of doing business that have been on the
rise in recent years, creating additional sources of vulnerability.
Fuel. While most fishermen have been celebrating low fuel prices for the last few
years, they recall a time in the not-too-distant past when fuel was so expensive
that it put some people out of business. One former fisherman related that he
sold his boat and transitioned to a job in fleet support several years ago
because a spike in the price of fuel coincided with a period of low squid
landings.
Fuel prices, like other sources of vulnerability, can multiply other drivers of stress.
One inshore fishermen noted that when fuel gets expensive, larger boats stay
inshore to avoid burning fuel, encroaching upon the inshore fishery: as a result,
inshore boats are in a double-crunch, having to pay more in fuel themselves
while catching less fish to pay for it.
Buying/leasing quota. Several respondents referred to the difficulty of paying for
groundfish quota. Many groundfishermen have chosen to switch out of
groundfishing completely rather than pay for quota. “I can’t see buying fish to
go fishing,” said one fisherman. “For one thing, the crew’s got to pay for it. And
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another, you’ve got to catch it. You’ve got all that added stress. At any given
time, it could become cheap, and then you don’t even cover it.”
Haul-outs. One fisherman said the price of a boat haul-out and paint job has
quadrupled since the old days, driven in part by the success of the New Bedford
scallop fleet. Additionally, the loss of several nearby commercial shipyards
means that Rhode Island boats now have to travel to Providence or New
Bedford for a haul-out.
Observer coverage: At the time of the interviews, NMFS had just announced
that federal funding to cover the costs of at-sea monitors in the groundfish
fishery was running out and fishermen would be expected to start paying for
their own monitors at the start of the fishing year. Although the cut-off date was
eventually delayed, many respondents in the interim expressed severe stress
about covering the cost of monitors, estimated at $500-$700/day. According to
a sector manager, most of the fishermen in his sector had decided to forego
groundfishing in the coming year because of the cost of monitors. There is a fear
among non-groundfish fishermen that they will be next. As a squid fisherman
said, “The at-sea monitors – that’s going to work its way to the small mesh fleet
eventually. And that’s going to be the killer of the fleet... It’s going to be putting
boats out of business because they can’t afford to fish anymore.”
Changes in markets
The biggest concerns expressed by respondents with regard to seafood sales
and marketing were the rise of imported seafood and the inconsistency of exvessel prices. They attributed both of these problems in part to another driver of
vulnerability: frequent regulatory change, specifically the sharp reductions in
catch limits that occur with irregularity and prevent a steady flow of fish to
markets. Species like scup and whiting are notoriously volatile in their price. As
one fisherman said,
Last week the scup were $2/lb. Now you’ve got nice weather and New
York got hit with snow, so scup went to $.20/lb. The variable of price
fluctuation is too high. Years ago, there were steady markets. When you
have a steady flow of fish, you have steady markets. But now, something
gets shut down and [the buyers] have to look for something else. And they
go, ‘Oh, tilapia’s cheap, so we’ll serve tilapia. Tilapia’s the special on the
menu tonight.’ It’s because of the regs that we don’t have a steady
supply of fish like we used to.
A focus on markets highlights the insertion of Rhode Island’s fisheries into a
global economic and environmental context. This connection to patterns on the
planetary scale can be a source of benefits and challenges. A prime example is
the squid market: not only are Rhode Island fishermen very active in the landing
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and harvesting of East Coast squid, but Rhode Island dealers are very involved in
the global squid marketplace. Seen through a markets lens, environmental
changes in other parts of the globe can be just as relevant to the wellbeing of
Rhode Island fisheries as environmental changes a the local level. For example,
a squid dealer explained at the time of the interview that an El Nino event was
causing low squid landings in California and Peru. Coupled with strong demand
from the European market, this far-off environmental change had provoked a
price boost for East Coast squid that brought benefits for Rhode Island
fishermen.
Lack of appreciation and support for the fishing industry
Several fishermen felt that their trade as a whole is underappreciated. Some
inshore fishermen expressed resentment that Rhode Island doesn’t fight harder
at the ASMFC on their behalf. Another called Rhode Island “one of the least
fisherman-friendly states.” Two expressed a desire that the state would do more
to promote local seafood and to confer greater esteem on fishing as a job
creator and food producing activity. Another described the exhaustion of being
caught in a constant “public opinion war” that he felt is being waged against
wild-harvest fisheries. This general sense of isolation from the public and decisionmakers seems to have a negative impact on morale, with indirect effects on the
recruitment of young people, ability to adapt and innovate, and ability to work
with entities outside the fishing community to solve some of the problems facing
the fleet.
Shortened business planning horizon
As a result of many of the stressors described above, fishermen are operating
under a truncated business planning horizon. One fisherman said:
You know day to day what you’re doing, but you can’t look too far down
the road, because something is always going to bite you in the ass. If you
look too far ahead of what you’re doing for each trip, it becomes very
unpredictable. You can’t look too far down the road in this business.
The primary cause of this shortened planning horizon, according to many
respondents, is the frequency and severity of regulatory changes. They also
recognized that environmental change is likely to worsen the problem:
It’s becoming less predictable in terms of what’s happening with both the
fish and the regulations. You don’t know what’s going to happen from
one year to the next as far as that goes. So business planning is getting
harder.
Forced specialization
Regulatory changes, particularly the shift towards fishery-specific permits and/or
history-based allocations in many fisheries, have contributed to an overall trend
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away from the flexibility and general-purpose business models that
characterized the successful fisheries of yesteryear, and towards boats that are
specialized for a particular fishery. Many respondents see this trend as posing a
challenge to the long-term survival and adaptability of Rhode Island fishing
operations:
When I was younger… if everything went south dragging, I could go
clamming. Or I could drag a scallop dredge. Or I could do this kind of
fishery or that kind of fishery. Now they’ve licensed everybody so that you
can’t make a change. So now it’s ‘This is what you’re doing, this is what
you’re doing, this is what you’re doing, and this is what you’re going to die
doing. Unless you come up with a lot of money to buy somebody else’s
something.
It’s hard to be resilient when you’re so restricted. People who were in it
way before my generation were very resilient. If there was some problem
and they weren’t catching what they used to catch, they were able to
diversify and do other things. Now they’ve got you so restricted that you
can’t move around unless you’ve got a lot of money to buy permits and
do everything. It’s very costly to switch. It’s not just the gear expense. It
used to be just the gear expense. Now, it’s ‘How do I get a piece of this
pie?’… It’s a sliced-up mess.
As these statements reveal, most fishermen blame the increasing specialization
among Rhode Island’s fisheries on the divvying up of fishing access into speciesspecific permits and individual quotas, both of which have made crossing into
other fisheries highly expensive. The flip side of this is that those fisheries with a
lower barrier to entry become magnets for effort. One respondent explained:
If they heavily manage one thing, guys are going to be forced to put
more pressure on something else. I think that happened with monkfish up
north, with all those groundfish cuts, the guys up there just hammered the
monkfish. I feel like that’s what happened with conchs too. Nobody used
to conch. The market played a big role too, but so did the restrictions on
lobster permits, and the worse lobstering got, all those guys tried to go
conching.
As this perspective suggests, vulnerability can be contagious from one fishery to
another. As greater numbers of fishermen pour out of stressed fisheries into a
healthy one, they may put greater strain on the new resource and its markets. As
one fisherman concluded, “Basically what you’re doing is jumping from one lily
pad to the next, trying not to fall in the pond. And that’s kind of a precarious
way to have your food system work.”
Rhode Island’s dragger fleet embodies this trend in its shift from a multi-species
dragger fleet to a squid fleet. This can be read not only as a trend towards
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specialization at the vessel level and a trend towards homogenization at the
fleet level:
The regulations are so different now. We had a huge groundfishery. A third
of these boats would have been groundfishing. A third would have been
squid and whiting fishing. You would have had guys scup fishing. You
would have had guys just doing fluke. You would have had guys up
around Block Island just doing lobster bait. It’s not like that anymore. We
all fish for what’s plentiful. We’re almost all doing the same thing. Squid
isn’t regulated on the amount, so we all go squid fishing. Or we all go scup
fishing. We don’t have the diversity we used to have.
Lack of participation by young fishermen
One of the most overriding aspects of vulnerability identified by respondents
was a low rate of young people entering fishing as a career. One fisherman
said:
When you’re 42 years old and you’re ‘the kid’, that’s a problem…. If
you’re thinking about a business long term, who is going to buy my
business when I retire? Who’s going to continue this? It’s a really cool way
of life. I love being a fisherman. I love the independence and the fact that
my mind and my will are the tools I have to pull money from the ocean.
I’d like to see it continue. But it’s going to be tough, when the average
age is like 55 or 57.
Respondents detailed many possible reasons that young people are not
flocking to fishing as they used to:
• Lack of encouragement by current fishermen: “I told my son: find a career
– nothing to do with fishing. And there’s plenty of fish around. It’s the way
we’re treated. There’s no point in him beating his head against the wall his
whole life.”
• Barriers imposed by management: “It seems like [the government, they]
don’t want young people coming into it.”
• High cost of entry: “I was fortunate enough to get into it when it didn’t
really cost you anything. Now you have to have money to get in. And
that’s tough for someone who’s just trying to get into it.”
• A different set of priorities among the younger generation: “When I started
fishing, you’d see young guys walking the dock all the time, guys out of
high school, for summer work. You don’t see that anymore. That’s a
shame. Everybody wants to sit at a desk and work at a computer.”
• Technological advances: “Before conveyors, you were picking on your
hands and knees, so you had 4-5 crew members. You always had one
who was new, who you were training. When they went to conveyors, they
cut back to 1-2 crew members. So you have to have guys who know what
they’re doing, you don’t have the benefit of training someone anymore.”
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•

Closing of the URI fisheries training program: “The fisheries school at URI
was a feeder program for a lot of the older captains around here.”

Although some young people are trying to make a go of it in fisheries, the road is
not easy. Several respondents explained that in years past, a young fisherman
would start out as a lobster boat deckhand for several years while working
winters on the draggers, before graduating to his own boat. Or he would set
lobster pots out of a skiff. Inshore quahogging was another card in the deck that
could help a deckhand put together a well-rounded income earning strategy
throughout the year as he assimilated the skills and accumulated the capital to
buy his own boat and become his own boss. According to older captains, there
are now fewer lobster boats and draggers hiring, you’d need an expensive
limited lobster license to set pots from a skiff, and there is stiff competition for the
few quahogging licenses that the state issues each year. As a result, deckhand
jobs no longer represent a pathway to boat ownership.
Reflecting many of these concerns, a young deckhand admitted that he does
not see a long-term career future in fishing:
I think after [my captain] retires, I’ll go do something else. There used to be
opportunities for guys like me, but it’s become so expensive to get into
now. If I wanted to buy [my captain’s] operation, I’d have to come up
with a million dollars for the permit, the pots, and the boat. It’s not
happening.
Respondents outlined several potential consequences of the low rate of young
people entering Rhode Island fisheries. One is that without young fishermen to
buy boats and permits as current boat owners retire, current fishermen will have
no choice but to sell their boats and permits to companies, reinforcing a trend
towards consolidation and corporatization of the fleet that many are
uncomfortable with. Another is the limited pool of qualified crew and captains
available to staff existing fishing operations. Some inshore captains now fish
single-handed, and others take unqualified crew. Both options contribute to a
decrease in safety and efficiency.
Now we’ve got a lot of help – I wouldn’t even call them fishermen, I’d say
they’re just warm bodies. They’re sort of like production people who only
know one thing. They don’t know the whole spectrum. Most of the older
generation, they had to know everything: how to fix nets, how to fix
engines. You had to know everything.
Multi-purpose skill sets are becoming rare in today’s fishing industry, prompting
some respondents to call for career training as an option for rebuilding resilience
in Rhode Island fisheries:
The average age when I started fishing, of a deckhand, was probably 25.
Now it’s probably 45. And it’s the same guys. They just rotate back and
forth through the fleet. But there’s no young guys. And no education.
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Anybody that goes to college and then does this for a while, and then
sees the ridiculous nonsense that we deal with on a daily basis runs away.
And that’s the people that we need to be going after. We don’t need
any more junkies. We’ve got plenty of those. What we need is some
young guys coming up that can take my job.
For the few young fishermen who make it through the gauntlet to own and
operate their own fishing operations, success can be precarious. They are
automatically more vulnerable than older fishermen, according to one young
captain, because they have not had time to accumulate the savings that
successful older fishermen were able to accumulate more rapidly in the past,
when fishing was more profitable. Older fishermen are able to keep fishing even
during spells when they’re not making money by dipping into their savings, he
explained. Younger fishermen, who haven’t had the time to accumulate
savings, do not have that safety net. Moreover, young fishermen are entering
fisheries today without many of the advantages that the older generation had,
such as access to financing and a much more encouraging regulatory and
public relations environment.

7. Survey results: Drivers of vulnerability
Results from the Likert-scale survey on drivers of vulnerability provide a way to
visualize how different drivers stack up against each other in relative importance
and urgency. In this exercise, respondents were asked to rank fourteen possible
drivers of vulnerability on a scale of 1-5 in terms of how concerned they felt
about each. The charts below present the results from each question.
One important takeaway from these results is that the impacts of warming
waters and ocean acidification represent a lesser concern for most respondents
than other drivers of vulnerability. In fact, they are swamped by concern about
the impacts of regulations and distrust in the science of stock assessments (many
respondents said a ranking of “5” did not adequately capture how strongly they
felt about these two concerns; they put their level of concern at “10” or “off the
charts”). Other high-ranking issues included consolidation of the fleet and lack
of entry of young fishermen.
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Warming water temperatures [N = 37]

Ocean acidification [N = 26]

Ocean development (e.g., energy
infrastructure) [N = 35]

Price of your catch / seafood [N = 34]

Out-migration or consolidation of
fishing boats/permits [N = 37]

Low entry of new fishermen / not
enough “young blood” [N = 38]
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Price of fuel [N = 38]

Catch regulations [N = 38]

Waterfront gentrification / loss of
working waterfront [N = 37]

Low market demand for your catch [N
= 37]

Conflicts or competition with
recreational fishermen [N = 37]

Conflicts or competition with
aquaculture [N = 37]
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Conflicts or competition within the
commercial fishing industry [N = 37]

Stock assessment science [N = 33]

The table below ranks each driver of vulnerability by its median response value,
underscoring the observation that climate change and ocean acidification
rank towards the middle for most fishermen, eclipsed by other concerns.

5

4

3

2
1

Out-migration or consolidation of fishing permits
Low entry of new fishermen: Not enough "young blood"
Catch regulations
Stock assessment science
Ocean development, such as energy infrastructure
Price of your catch / seafood
Waterfront gentrification
Warming water temperatures
Ocean acidification
Price of fuel
Low market demand for your catch
Conflicts/competition with recreational fishing industry
Conflicts/competition within/between sectors of the
commercial fishing industry
Conflicts/competition with aquaculture

A possible implication of these results is that fishing industry participants will be
unlikely to really focus on the potential impacts of climate change until other
more pressing issues are addressed. Frustration with regulations and science are
so front-and-center in fishermen’s minds that they may not be able to focus on
climate-related impacts in a proactive fashion until these other stressors are
relieved. Indeed, many of them expressed this quite clearly in words like the
following:
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The regulations, that’s the big variable right there. That’s what we worry
about more than anything. It’s not the fish. It’s not where or when. Or how.
It’s whether or not we’re going to be allowed to catch them.
Respondents were given a chance to suggest additional drivers of vulnerability
that they felt should be added to the list. Suggested additional drivers included:
• Increase in yachts, tourism, and land value
• Cheating by commercial fishermen
• Aging fleet
• Imported seafood
• Man’s greed
• Marine mammal regulations
• Pollution
• Time lag between stock assessment surveys and policy change
• Single-species management
• Privatization of access to fisheries
• Lobster shell disease
• Wastewater treatment and disposal
• Inability of regulators to take their job security out of making decisions

8. Identifying pathways to resilience
Resilience is what enables communities to weather tough patches and adapt to
change without losing their essential nature. Resilience can reside in many
places: individuals, networks, institutions, habits and practices, etc. Respondents
were asked to elaborate on what resilience means to them, and to identify
pathways to increase the resilience of Rhode Island fisheries.
First, respondents were asked to identify examples of fishing operations or
categories of operation that they saw as resilient and, conversely, to name
fishing operations or categories of operation that they saw as not being resilient.
The table below shows a list of examples that were provided.
The interview also asked respondents to reflect on attributes that instill resilience
in a fishing community or a fishing operation. Respondents offered five “keys to
resilience”: a solid relationship with policy-makers, flexible and diverse fishing
opportunities, innovative fishermen, an ethic of open-mindedness, and
responsive supply chains. Each of these is discussed in detail below.
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Examples of high resilience

Examples of low resilience

• Offshore boats, because they can
move to different areas if they need
to
• Inshore gillnet boats, because they
have lower overhead
• Corporatized fleets, because
“that’s the only resilience that’s
going to be left before too long”
• Mid-size boats, because “the
middle of the pack is safest”; your
costs are not too large but your
range is not too restricted

• Inshore lobster boats: They can’t
move to different areas
• Small state-waters boats, because
“the current regulatory structure
doesn’t let them catch enough fish
to make a living”
• Groundfish fleet: it’s “fragile all
around” -- environmentally,
economically, and in terms of
regulations
• Small inshore boats, because
they’re “limited in what they can
do”
• Larger offshore boats, because
they have higher expenses so if
something goes wrong it costs
them more
• Bait boats, because “there’s going
to be some kind of hard quota on
skate soon”

Good relationship with management
Resilience requires “a good relationship with management,” said one fisherman,
“so that we can be realistic about what’s really in the ocean and what is
sustainable. What the right amounts of fish that can be taken are, without
wasting it, without discarding it because of inaccurate stock assessments.”
Very few fishermen seemed to feel that the industry has a positive relationship
with management at present. However, one fisherman noted, “I think [we have
that] more so on the state level than the federal level. It’s a little more personal.
And it’s a little more realistic. But it could be better. I think it’s getting better. So
hopefully if that continues to get better, and we can work together and be
realistic.”
Flexibility and diversity
According to one fisherman, resilience is:
The ability to adapt, to be able to do something else. I feel like a lot of the
guys who are still making it have found ways to adapt, to configure their
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boats and stuff to be involved. Not to have all their eggs in one basket.
They have to dabble in different fisheries, piece a season together. For
me, on a small scale, there’s no one thing I can go do and make a year’s
salary on it. That’s why I go quahogging a little, I go conching, I go fish
potting – I have to piece things together to make it work.
Many respondents echoed this viewpoint.
Several respondents explained that flexibility and diversity are part of Rhode
Island’s history, geography, and the essence of its fisheries. One fisherman said:
What made Rhode Island shine all these years, and the reason I came
down from Maine and stayed here as long as I have, is the diversity. You
could come out of here and you could go groundfishing, you could go
fluking, you could go monking, you could go squid fishing, you could go
whiting fishing. You could do all of those things to make a paycheck. It
didn’t have to be one thing. Diversity is the biggest thing.
However, many respondents also remarked that this kind of flexibility and
diversity are fast becoming a thing of the past. As discussed above in the
section about specialization, many Rhode Island fishermen feel as these two did
when they said:
For some guys, it’s pretty hard to be resilient with what they’ve got. Some
guys can’t adapt, if they start taking those licenses and splitting them off
everybody. It isn’t good. It’s like an engine mechanic who can only
overhaul one engine. They’re not going to be in business very long.
The flexibility isn’t there the way it was. I see that as the largest stumbling
block… When your fingers are being tied one by one, you run out of
fingers. Then what?
Innovation
Several respondents mentioned that Rhode Island (particularly Point Judith)
fishermen have traditionally been resilient because they are more highly
educated than average and have a reputation for bringing a spirit of
innovation to their work. For example,
We’ve always been on the cutting edge of progressive fishermen. We
have excellent people in Trawlworks and Superior Trawl. The individuals,
captains, and owners here have always been on the cutting edge… We
adapt so well. A fisherman from this port can go anywhere and fish. I
know guys in Maine and Massachusetts, and they get out of their area
and it’s not easy for them. We go up there and we don’t catch like they
do, but we do pretty well.

47

Phase I of the Resilient Fisheries RI Project
Ethic of open-mindedness
Several respondents cited attitudinal attributes when describing resilience. Those
who have survived in fisheries, one fisherman said, are those who have an open
mind, who “think outside the box”, and are willing to try new things: “If you’re
too set in your ways or you can only do one thing, then you’re less resilient.”
Respondents also linked resilience to an ability to roll with the punches,
particularly when if comes to regulatory change:
We take what they give us. If things are shut down, we just say ‘Oh well,
they’re shut down.’ Move on… Some things are beyond our control. Price
is number one. Government. Price of fuel. There are some things that are
beyond our control. Let’s go to work. We know how to work, so they can’t
take that away from us.
Some respondents also described attitudes that reduce resilience, such as
stubbornness and denial:
To just deny and sort of keep pounding your head up against the same
wall eventually will lead to your end, whether that’s going out of business
of whatever else. It simply won’t work. The old ways of doing things, not
acknowledging what’s happening around you for what it really is, that’s
the antithesis of resilience. You’re hiding, and you’re not looking at the
problems and confronting them head-on, and saying, ‘OK, this is real, this
is happening. I see it everyday. What do I do to attempt to best position
myself to navigate it and survive it?’
Markets
Although references to markets did not come up frequently in questions about
resilience, a few lobstermen highlighted their participation in dockside sales as a
big source of resilience. Dockside sales, they said, give fishermen a higher
degree of control over their business planning, enabling them to focus not just
on fishing but on “the whole business.” In contrast, most other fisheries require
fishermen to sell their product to a dealer, greatly limiting their ability to leverage
markets for greater resilience.

9. The fisheries management context
Most respondents displayed a viewpoint that fishery management regulations
are the primary force determining their destiny. Because of this overriding
importance, management is one of the most influential factors conditioning the
industry’s responses to environmental change. Respondents mentioned several
ways in which regulations can directly inhibit the industry’s adaptive capacity. In
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addition, the frustrated overtone presented by many individuals hinted at the
potential of a stressful regulatory environment to reduce overall adaptive
capacity within the fishing industry. A few respondents made suggestions for
how management could be improved.
General lack of faith in science and management
In recent decades, many fishermen say that they have come to feel that
regulations are increasingly onerous and that fisheries science is increasingly
unreliable. Respondents offered several examples of things that rankle them
(number in parentheses represents the number of people who mentioned each
theme):
• Scientists don’t see the amount of fish we’re seeing (4)
• Scientists ignore fishermen’s knowledge (4)
• Scientists have a hidden agenda and make the data fit their objectives
(2)
• Any data we provide is used against us (1)
• When we provide data (VTRs, cooperative research, at-sea monitor
data), it sits on a shelf and no one uses it (2)
Many fishermen also felt that participation in management in the form of
advisory committees and other public participation opportunities was futile.
Some said that managers have a predetermined outcome and that public
participation is just for show. Several who had formerly been involved in fisheries
management committees have since stopped participating due to this
frustration. Some expressed a feeling that the deterioration of trust between
industry, scientists, and management has greatly reduced the overall resilience
of Rhode Island fisheries.
Regulatory discards
Regulatory discards were a major source of frustration for many fishermen, and
one that has the potential to become an even bigger issue in a changing
climate. Respondents called attention to staggering amounts of black sea bass
and fluke that must be thrown back due to very low daily limits. Several
expressed a feeling that a no-discards form of management, where they are
limited by days and allowed to keep whatever they catch, would be preferable
to daily or quota-based limits by species.
Need for more nimble science that responds to variability
Many respondents expressed frustration with the time lag that occurs between
fisheries survey data collection and the management response. By the time the
data is translated into a policy, they said, it is either too late to correct the
problem or the problem has already corrected itself, making the too-late
regulatory action more harmful than beneficial. For example, several
49

Phase I of the Resilient Fisheries RI Project
respondents gave examples of situations in which a low survey biomass is the
result of natural variation or a low point in predator-prey cycles, and by the time
a new policy is put into place to increase the biomass, the cycle has already
gone the other way, giving rise to an increase in regulatory discards. Other
respondents criticized what they see as scientists’ assumptions of a static
environment, saying that science needs to recognize natural variability and
cycles.
Need for EBFM
Many respondents expressed frustration with a single-species approach to
fisheries management and hinted at a preference for a more ecosystem-based
approach. A very common theme in interviews was the need for a food-web
approach that recognizes interactions and trade-offs between species. Many
complained that fisheries management focuses on fishing activity as the only
source of impact on fish populations, ignoring environmental impacts such as
climate change and pollution. A few respondents felt that the current approach
to fisheries management attempts to “control nature” too much, and that a
more fluid and adaptive approach would be preferable.
Problems with history-based state allocations
Landings of many migratory fish stocks managed by the Mid-Atlantic Fisheries
Management Council and Atlantic States Marine Fisheries Commission are
divided among the states on the basis of catch history: those states with a
greater number of documented landings at some designated point in the past
receive a greater share of the allowable catch, and those with fewer historical
landings receive a smaller share of the allowable catch. As water temperature
changes and species shift, a few respondents see problems with this system of
state-by-state allocations:
The sea bass resource has moved north. They’re catching dogs and
summer flounder in Maine now. If Maine has zero allocation, what does
that do for the state of Maine? And what happens when they’re no
longer available in southern states who have lost their resource? Does
Rhode Island get an allocation for brown shrimp now? Or cobia? Or
tarpon?
In addition, some respondents felt that the combination of state-by-state historybased allocations and climate change is creating asymmetries that put Rhode
Island at a disadvantage:
We have the North Carolina boats coming up here and … catching sea
bass up here… It’s ending up in North Carolina, where they have a big
quota. And we have none. So we’re fishing in the same areas, and we’re
killing our sea bass and throwing it back over while they’re keeping theirs
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and getting $4/pound for it. And you think: how does this make sense to
anybody?
Jurisdiction and representation
Several of Rhode Island’s biggest fisheries fall under the Mid-Atlantic Fisheries
Management Council, but Rhode Island does not have a seat on this council. As
many fisheries appear to be moving northward, problems associated with this
lack of representation are becoming more acute, said a few respondents:
Nobody gave it a thought in the beginning, that we didn’t have a vote on
the Mid-Atlantic Council, because we weren’t a Mid-Atlantic state… But
everything this state catches now is Mid-Atlantic fish, and they’re
regulated by the Mid-Atlantic Council. We’re at their mercy. The
phenomenal amount of fish we bring into this port – be it whiting, scup,
black sea bass, squid, or fluke – it’s all regulated by someone else, and we
don’t have a vote.

10. Past and present adaptive actions
Over the years, Rhode Island fishermen have taken various adaptive actions to
survive or take advantage of changing conditions. These adaptive actions have
taken place in response to a combination of different environmental,
economic, and regulatory drivers – some positive, some negative. Not all are
associated with changes in the climate. However, an examination of these
actions can serve as a jumping-off point to discuss future adaptive options in the
face of environmental change.
Shift from groundfish to squid
In the last thirty years, Point Judith has gone through a fundamental change,
turning from a groundfish-centric port to a squid-centric port.
“When I started,” said one fisherman, “we were a groundfish port…. I was one of
the very first boats to even bother with squid.” At that time, he recalls, the Point
Judith Fishermen’s Co-op, which was the main buyer in the port, wouldn’t buy
squid. So he started selling it to Spanish buyers through a joint venture. Local
squid purchasing started in the 1980s, when Town Dock began to buy and sell
squid. New interest in squid among local dealers occurred because of steep
cutbacks in the amount of groundfish that fishermen were allowed to catch on
Georges Bank.
“All the dealers on the water side had to adapt,” recalled a Town Dock
representative. “It was in the 1980s or early 1990s that we started to really focus
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on squid. We adapted well. We put a freezer plant on. We started wholesaling
squid nationwide and over to Europe… A lot of the guys in Point Judith ended
up working on squid, butterfish, mackerel, and it’s worked out to our
advantage.”
Further cutbacks in groundfish and other species have continued to push more
and more fishermen towards squid. With the 2010 transition to sectors in the
groundfish fishery and recent drastic cutbacks in yellowtail quota, many boats
have decided to give up groundfishing altogether and turn full-time to smallmesh fishing.
This is a transition that is still working its way through the small-boat dragger fleet.
“I never liked small mesh,” said an inshore dragger fisherman who reluctantly
made this transition recently. “But I’ve pretty much been forced into it. They took
away my access to flounder and make it harder to fish for skate, so I had to
switch over the small mesh. If you’re going to stay in the industry, you’ve got to
make it work.”
But dependence on one species has its downsides. “Say there’s fifty boats in
Point Judith,” said one respondent. “Thirty-five of those boats would have been
out on Georges Bank this winter making trips with big mesh. The other fifteen
would have been squiding. Now, all fifty are squiding.”
Coping with challenges in the lobster fishery
Respondents repeatedly cited Rhode Island’s inshore lobster fishery as one of its
most vulnerable. A combination of a declining or shifting resource, regulatory
reductions in the vent size and number of traps a fisherman can fish, and the rise
of lobster shell disease have hit lobstermen from every side for almost two
decades.
To adapt, some lobstermen have shifted over to gillnetting, refitting their boats
and investing in new gear to pursue a healthier fish resource:
I started out primarily as a lobsterman. And it collapsed. The inshore
lobster fishery, from a business perspective… it was not working, and I had
to confront that. I had invested a lot of time and energy and money into
it, but I had to look at it and say, ‘This is not working.’ … When lobstering
really tanked, that was the catalyst for me to completely can lobstering
altogether. … Everyone knows there’s tons of fish in the ocean: scup and
bluefish and sea bass and monkfish and skate. There’s dogfish. So to me,
this is a no-brainer. It was like ‘OK, lobstering is done, and I need to move
over to gillnetting full-time.
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Others have kept their traps but have made small adjustments in trap design
and fishing location to target Jonah crabs and sand crabs. Crabs have always
been a bycatch item, but in recent years, a combination of a declining lobster
fishery, increasing crab abundance, and an improving crab market has led
many to make them a target fishery:
We’re diverting from lobstering to crabbing. I say I’m a lobsterman. But the
last four years, if you look at my landings, I caught way more crabs than
lobsters… The lobsters were gone, and you got to do something.
In addition to gillnetting and crabbing, current or former lobstermen identified
five other adaptation strategies that they have used to survive in the face of a
declining the lobster fishery. Many Narragansett Bay boats turned to conching.
A few inshore ocean boats turned to sea scalloping. A few inshore and bay
lobstermen have turned to oyster aquaculture. One respondent retired from
fishing altogether because of the declining lobster resource in the upper bay.
A final adaptation strategy – choosing to stick with it and make the most of it –
also seems to be paying off. Lobstermen who have continued to focus full-time
on lobstering say that it continues to pay the bills, and that there are signs on the
horizon that the resource is improving. They have relied on dockside sales to
boost the value of their fishery. And they have doubled down on finding and
fishing the best spots, an effort which is no doubt made easier by the exodus of
many former lobstermen from the fishery.
Following the fish
As noted previously, many offshore fishermen perceive a general pattern of fish
shifting further offshore or towards the northeast. Some of these fishermen are
adapting by making longer trips. For example, a whiting fishermen recounts that
as the resource has shifted east, his fishing operation has gradually moved over
by several canyons, shifting about 60 miles eastward along the edge of the
continental shelf.
For smaller boats, going farther offshore means taking additional safety risks. Still,
many do it. One observer said:
I see a change in the wintertime, with smaller boats in the 45’-55’ range,
fishing farther offshore than they ever had to do. The small boats don’t
have the capacity to target scup or any of the high-volume species, so
they have to go for value. They’ve got to get out there, they’ve got a
small weather window because of their size, and because of what they
can hold for fish, so they’ve got to get right on the fish as quick as
possible, get their fish, and get back in.
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Some inshore fishermen have adapted by investing in larger boats and federal
permits so that they can fish farther offshore:
I didn’t want to be stuck in the state waters around Block Island. You’ve
got a wind farm there, so that was condensing things. And you’ve got
these weed outbreaks, which further condenses things. And so you’ve lost
all this ground, effectively. So for me, [buying a larger boat was a]
response to this ever-shrinking and condensing area… That’s not to say
that these problems were the only reason for [buying a bigger boat], but
they certainly exacerbated it, and made it like ‘OK, I need to do this now’.
At least one inshore fisherman has adapted by trailering his boat. This enables
him to fish anywhere in Narragansett Bay and anywhere along the coast from
Watch Hill to Chatham. “Because I’m mobile on a trailer, I can just follow the
fish,” he said.
Taking fluke to North Carolina
Several Point Judith boats catch fluke in Southern New England waters then
travel to North Carolina to sell it. They then may make a squid, scup, or whiting
trip on the way back. This practice is an adaptation to the combination of two
realities: first, the fact that Rhode Island’s statewide quota for fluke is very small
compared to that of Southern states, and second, that waters near Rhode
Island harbor a higher-than-average abundance of large size (high quality)
fluke. North Carolina boats have also adapted to this combination of realities by
traveling to Southern New England waters to catch fluke and then taking it
home to sell it.
While this practice has been occurring for a while, it is becoming more common
as the biomass of fluke in Southern New England increases. One fisherman said:
There’s fluke here, and you can’t sell them here, but you can sell them
down there because they have a bigger quota. You want to make more
money, you want to keep your boat going, you want to keep your people
going, and you got to do what you got to do. I don’t think anybody wants
to do it… To go to North Carolina to unload, it’s a necessity… In a way it’s
good for [the boats who do it], because they’ve got a little niche where
they can make a little money. But it’s not easy. It seems pretty ridiculous to
me to catch your fish in three days, spend three and a half days to get to
where you’re going, and three and a half days to get back to where you
started.
Harvesting Southern species locally
As noted in the section above on ecological changes, fishermen have been
catching more southern species in local waters in recent years. Occasionally,
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these new species are available in quantities large enough to harvest and land
them. Whenever a fisherman comes across a harvestable quantity of a new
species, he has to ascertain whether he is authorized to keep them and whether
there is a market for them.
One fisherman says he landed large numbers of drum one year. Another has
landed grouper. Others have landed croaker. Another recalls one summer
when he caught large amounts of spot:
One thing happened a few years ago and I was really psyched. It was
three or four years ago, when the spots showed up. When they first
showed up in August, I was like ‘What the hell is that?’ It looked like a
perch, the freshwater fish, except it was silvery with a black dot. At first I
was like ‘We’re going to use this for bait,’ but by the end of the day we
had a whole tote, so I was like ‘Send it to the shop, let’s see what
happens.’ And I got $.50! And then the next thing you know, we’re having
500-pound, 600-pound days of them. And I’d never seen one before! And
after that, they never came back.
One dealer said that in the past several years, his company has successfully
bought and sold about 1,000-2,000 lbs. of croaker or spot each year onto the
open market. “Anything that I can put through the building and provides a
product for [us] and dollars for the fishers, I’m going to have to take a look at it,”
he said.
Diversifying portfolios
Some fishermen adapt to uncertainty and change by diversifying the mix of
fisheries they pursue. One said, “I bought federal permits. Now I have everything:
multispecies, monkfish, fluke, scup, sea bass. Anything you can catch in a
gillnet.”
Another fisherman, who used to base most of his fishing around striped bass,
said, “The the striped bass quotas and seasons have become so small that if
you’re really going to do this, for someone my size, you need to be able to be in
all the different fisheries…. So I thought that by getting the multipurpose license
and the lobster allocation it would open my up to more things. For example right
now striped bass and sea bass are open. So I can do 50 pounds of sea bass.
And then I go striped bass fishing. If striped bass or tautog is open, I can do a
little bit of lobstering and then a little bit of that. So I always have something
going on.”
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Innovative marketing
Marketing can be an adaptation to many different stressors, or simply an
opportunity to make more money. Some fishermen in Point Judith participated
in Trace and Trust, an online platform that connects fishing boats to restaurants.
Another experimented with selling whole live fish to the public. Many have taken
advantage of dockside lobster sales.
According to one lobsterman, dockside sales were in part an adaptation to a
change in the resource – namely, the increasing prevalence of soft lobsters. Prior
to the late 1990s, he said, nearly all lobsters caught by Rhode Island fishermen
were hard, but around that time, lobstermen began to catch a lot of molting
and recently molted lobsters in their traps. Since soft lobsters are worth a lot less
than hard lobsters in the marketplace and do not hold up as well in tanks, the
creation of a direct marketing outlet for them was critical to enabling
lobstermen to continue to make money on them.
One highly successful example of direct marketing is the Newport Lobster Shack.
This lobstermen’s cooperative not only helps participants retain a greater share
of the revenue from their catch, but also serves a public relations and
community-building function. Thus, the Shack represents not only a targeted
adaptation to the loss of local lobster buyers, but a way of building overall
adaptive capacity among Newport’s fleet. One participant said:
That in my opinion is probably one of the things that’s kept me fishing…
That extra $1 or $1.50 makes a big difference. Well, it’s done two things for
us…. By putting up that shack, that co-op, bringing the people in – we’ve
got a little board there, you put your face in there and get your picture
taken; we’ve got the trailer there so you can get your food cooked up –
by doing that, we’ve become a fixture in the community. It solidified the
state not being able to turn around and be like ‘It’s worth $13 million, and
we’re in the red – get rid of it! So it has done more than just boost the
price. It’s kind of anchored us to Newport, at least for a little while longer.
The neighborhood likes it. The politicians have all eaten there. They like it.
It’s given us a little bit of shelter from the developers.
Other
Other adaptations that fishermen have employed include participating in
research grants, starting an aquaculture farm, relying on a spouse’s steady
income when times get tough, or switching to job in shore-side support.
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Summary: Twenty key points
Although the 48 interviews spanned a wide range of ports, gear types, and
fishing styles, several key crosscutting themes emerged. This final section
encapsulates these. Phase II and Phase III of the project – a series of ten
interactive seminars planned for Winter 2016-2017 and an all-day facilitated
scenarios planning process slated for February 2017, respectively – will explore
these themes in greater detail through social learning. The final phase of the
project will condense these and other key points that surface along the way into
a consensus-based adaptation blueprint endorsed by a broad and
comprehensive swath of Rhode Island’s fishing industry. The conclusions that
develop will carry the stamp of a thorough and iterative stakeholder vetting
process.
The following 25 themes are preliminary and will be elaborated and stress-tested
through Phases II and III:
1.

The environment is changing. Waters are getting warmer and a general pattern of
fish stocks moving to the northeast is occurring, complemented by changes in the
timing of migrations and an increase in the presence of southern species.

2.

The ways that fishermen perceive these changes depends on vantage point.
Inshore and offshore fishermen perceive and react to changes differently, due to
the differing scales at which they operate. Offshore fishermen tend to perceive
changes in distribution, while inshore fishermen tend to perceive changes in
abundance. Reponses vary too: offshore fishermen may be more likely to follow
fish, while inshore fishermen may choose to switch species.

3.

Climate change is real and is affecting fisheries, but fishermen want to be careful
about how they say this. Few fishermen contest the science of global climate
change, and many are experiencing changes that are consistent with this
science. However, most are uneasy with the alarmist rhetoric that they feel often
accompanies discussion of climate change in the public arena.

4.

Climate change doesn’t occur in a vacuum. Many of the observed changes in
the offshore ecosystem can likely be explained by warming waters, but inshore,
the situation is more complex. Many fishermen feel that a singular focus on climate
change is risky, and the recent surge in attention to the impacts of climate
change on fisheries in the media, policy, and funding arenas has made some
fishermen uneasy. They fear that it may make policy makers and researches blind
to other important environmental issues. Global climate change should not take
the focus off of other more localized drivers, they insist. All impacts are cumulative.

5.

Net impact of environmental change in fisheries is mediated by nonenvironmental factors. Whether environmental changes have positive or negative
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impacts on fisheries depends largely on management and market factors that
either enhance or constrain fishermen’s adaptive space.
6.

It’s more useful to consider the big picture intact, instead of addressing each driver
of change in isolation. Environmental change takes place alongside a number of
other types of change – socioeconomic, political, demographic, and more. These
changes exert impacts on fisheries in concert with one another. Social learning for
adaptation will work best by considering a suite of factors simultaneously, not by
singling out the impacts of climate change.

7.

Some aspects of environmental change are less familiar to commercial fishermen
than others. In contrast to global climate change, ocean acidification is an
unfamiliar concept to most fishery participants. Knowledge about OA is basic to
non-existent.

8.

Environmental change should be wake-up call to reevaluate the way we manage
fisheries. The biggest problems aren’t caused by environmental change itself, but
by disconnects that exist between environmental patterns and fisheries science
and management. A changing environment and a static regulatory framework
are a recipe for vulnerability. We need to redesign our fisheries management
system to adapt to a changing environment.

9.

Environmental change brings ecological surprises and we don’t have all the
answers. Environmental change includes some totally new challenges, such as
debilitating localized seaweed outbreaks. Figuring out a solution to thorny
problems like seaweed outbreaks will require critical thought and collaboration.

10.

For many Rhode Island fisheries vulnerability is an underlying condition. Shrinking
and aging of the fleet and its shore-side services are both symptoms and causes of
a cascade of vulnerability that is working its way through Rhode Island fisheries.
This vulnerability is not directly caused by environmental change. However, it will
condition the ways in which the industry is able to respond to environmental
change.

11.

Sometimes one person’s adaptation is another’s vulnerability. For example, fleet
consolidation can be both a proactive adaptation to uncertainty and change,
and a trend that will further strain Rhode Island’s fisheries, depending on who you
ask.

12.

Fishermen are not even thinking about long-term planning. Largely as a result of
regulatory flux, fishermen are operating under a very short business-planning
horizon that greatly restricts their adaptive capacity. This one-day-at-a-time
attitude has serious implications for adapting to environmental change and
building a future-proof fishing industry.

13.

Fishermen have become precariously pigeonholed. As a general rule, diversity is a
basic key to resilience. But in Rhode Island fisheries, a general trend towards
specialization has been eroding the resilience of the fleet. This trend is the
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cumulative effect of a series of permitting and management decisions designed
to solve particular problems; its net impact has been to reduce the general
resilience of most industry participants.
14.

There’s little replenishment of ranks. The future of Rhode Island fisheries is cast into
doubt by a very low rate of entry by young people. Future-proofing Rhode Island
fisheries will require taking steps to boost the participation and training of young
people.

15.

Fishermen experience stress on a daily basis due to increasingly onerous and
unpredictable fisheries management regulations. While important, the effects of
environmental change are seen by most fishermen as less pressing than other
factors. The top-ranking drivers of vulnerability among interviewees were the
effects of management-induced stress and disputes over fisheries science.

16.

Fishermen are naturally adaptive, but their adaptive capacity is running thin.
Rhode Island fishermen have traditionally taken pride in their adaptability, a trait
they say is driven by a spirit of innovation and a geographic position that offers
them a diversity of harvest options. But other factors are increasingly overpowering
this resilience.

17.

The prevailing single-species, single-driver focus of fisheries management was
destined to fail from the start. Many of fishermen’s frustrations with management
can be interpreted as shortcomings of a single-species approach that ignores
environmental stressors and variability. Ecosystem-based fishery management can
simultaneously help fisheries adapt to climate change while also reducing many of
the “traditional” frustrations with fisheries management.

18.

Squid’s doing great! … Wait, are we caught in a squid bubble? Rhode Island’s
current dependence on squid should be examined in light of environmental
change, using a resilience and adaptability framework. Boom times can mask
underlying vulnerability.

19.

We should be on the lookout for new opportunities. Landing southern species
when they’re in Rhode Island waters is an emerging type of adaptation that may
become more common in the coming years. Regulatory and markets questions
remain to be resolved.

20.

Exploring market innovations. Some fishermen have focused on marketing as a
way to broaden the “adaptation space” available to them. Dockside sales, new
export markets, institutional markets, and direct marketing can all be pieces of a
resilience strategy for the Rhode Island fishing industry and the businesses within it.
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