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ABSTRACT

For fishers throughout the Caribbean, major storm events such as
hurricanes are a significant component of their life experiences. Over
the past few decades, fishers in the US Virgin Islands (USVI) frequently experienced major storms and their aftermath, including
Hurricanes Hugo (1989), Marilyn (1995), and Irma and Maria (2017).
Using the resilience literature as our theoretical lens, we provide historical context and analyze current preliminary data on fishers’ perspectives to develop a better understanding of fishers’ and
institutional responses to storms. We examine individual experiences
and interactions with the institutions engaged in direct storm relief
and post-storm fishery management. Preliminary analysis of these
fishers’ perspectives is used to inform recommendations for a future
research agenda by identifying the variables most prominent in both
the resilience literature and fishers’ experiences.

Caribbean; fishing
communities; hurricanes;
institutional analysis;
resilience; US Virgin Islands;
vulnerability

Introduction
As climate change is recognized as an increasingly important force in global environmental systems (IPCC 2018), a well-recognized area of concern is an increase in the frequency and severity of hurricanes in the western Atlantic Ocean and Caribbean Sea
(Melillo, Richmond, and Yohe 2014; IPCC 2013). The short and long-term ecological
effects of hurricanes in the region are well documented (recent examples include:
Edmunds 2019; Van Beusekom et al. 2018; Donihue et al. 2018; Imbert 2018), as are
the broader social and health impacts of major storm events (e.g., Shultz et al. 2019;
Spencer and Urquhart 2018; Spencer, Polachek, and Strobl 2016). The impact of these
major storms on Caribbean fishing communities (which are highly dependent on coastal
ecosystems impacted by hurricanes) and their response to these events is an important
but limited area of research (for exceptions, see Garcıa-Quijano and Poggie 2018, and
Seara et al. 2018).
Given the increasing frequency and intensity of hurricanes, and the disproportionate
impact they have on fishing communities, it is important to understand the impact
these storms have had and will have on local fishing communities in the Caribbean. In
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this paper, we explore the resilience literature as a potential theoretical lens for understanding the past and future challenges facing Caribbean fishing communities. We then
describe the current conditions and history of fishing in the US Virgin Islands; after
which we present the results of interviews on related topics that were conducted during
2018 in the immediate aftermath of the devastating 2017 hurricane season, and incorporate analysis of previously recorded interviews during 2016 and 2017. While these findings are limited and preliminary in nature, they are useful to examine, in conjunction
with the analysis of the resilience literature, to explore several productive avenues of
inquiry that could inform future research and development related to fishing
communities.

A theoretically grounded approach to understanding individual and
institutional resilience
In the face of accelerating environmental change (Walsh, et al. 2014) many social science, public policy, and natural resource management communities (Nurse 2011) have
heightened awareness of the concept of resilience and its application to the individuals
and institutions that comprise natural resource dependent communities. Below, we
identify and describe four closely related literature streams (resilience, institutions, integration between institutions and resilience, and trust) and identify the most promising
components of the literature for evaluating and understanding Caribbean fishing communities’ responses to major storm events.
Contemporary concepts of resilience are rooted in an extensive ecological literature
(originating with Holling’s [1973] foundational work) which fundamentally refers to the
ability of an ecological system to reestablish a function and structure after disturbance
(Gunderson 2010). A key point of this literature stream is that maintaining system stability is not as important as preservation of diversity within the system, as artificially
maintaining the status quo (e.g., through pest control regimes) can lead to longer-term
change and degradation of the system (Holling 1996). This concept has been modified
and applied to social systems, where resilience is understood as “the ability of groups or
communities to cope with external stresses and disturbances as a result of social, political, and environmental change” (Adger 2000: 374). The concept is used to analyze how
people interact with their environment, helping us better understand how humans influence ecosystem resilience (Janssen and Ostrom 2006: 237). In this application, the
emphasis is on non-linearity, uncertainty, and working to understand how periods of
gradual and rapid change interact across scales (Janssen and Ostrom 2006:283). Thus,
this approach to resilience addresses not only social-ecological systems returning to
their pre-disturbance state (which may not be possible) but possibly entering a new
state that the community finds acceptable (Walker and Meyers 2004; Dietz, Ostrom,
and Stern 2003; Folke et al. 2005).1
Resilience is often linked to the notion of vulnerability (Tuler et al. 2008; Johnson,
Henry, and Thompson 2014), which can be thought of as the degree to which social
and ecological systems possess the attributes “that enable them to cope with the impact
of disturbances” (Janssen and Ostrom 2006: 237) or have the adaptive capacity to
address sudden changes or long-term shifts (Gallopın 1989). These concepts focus on
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the differential impacts that gradual and sudden changes have on individuals, communities, and institutions (Vayda and McCay 1975: 302). Another key insight of this literature stream is the importance of understanding the individual and cumulative impacts
that different disturbances cause to various components and scales of social-ecological
systems (Vayda and McCay 1975; Turner et al. 2003; Gallopın 2006).
Simultaneous to the development of the resilience literature, research also progressed
on the role of institutions in managing common pool resources (such as fisheries) for
long-term sustainability.2 A key insight from this work was the development of the
Design Principles of Long-enduring Common Pool Resource Institutions (Ostrom
1990). Essentially, long-enduring institutions share eight common characteristics (highlighted in Table 1), while several of these characteristics are often lacking in more fragile institutions. This insight, and the closely related Institutional Analysis and Design
(IAD) framework (Ostrom 2011; McGinnis 2011) has been tested in a variety of settings
including fisheries management (e.g., Cinner et al. 2006; Imperial and Yandle 2005;
Yandle 2003).
Subsequently, Ostrom developed the Social-Ecological Systems (SES) Framework,
which expanded the design principles and IAD Framework to create a new approach in
which both natural and social communities could be analyzed when considering the
function of a coupled human-natural system (Ostrom 2007; Ostrom 2009a). This
approach has been used to analyze a variety of systems across resources, including fisheries (Basurto, Gelcich, and Ostrom 2013; Leslie et al. 2015; Yandle and Crosson 2015).
By providing a systematic means of addressing both the social/institutional and ecological components of a coupled system, the SES framework acknowledges the complexity of natural resource systems such as fisheries, and provides an important foundation
for the resilience approach we will use as a theoretical lens here.
Scholars inspired by Ostrom sought to integrate the concept of resilience with the
institutional literature (particularly the SES framework) as a way of addressing some of
the most pressing issues facing us – such as land use change, sea level rise and global
connectivity. In this approach to resilience SES “are not simply seen as social plus ecological systems. Rather they are viewed as systems centered on the feedbacks between
ecological … and social … system components, which lie at the interface of social and
ecological systems” (Biggs et al. 2015: 8). A key insight of this approach is the development of principles (better thought of as strategies) that enhance the resilience of an
SES. For simplicity’s sake, the extensive set of variables associated with the SES
Framework is not explicitly included in this analysis (for the full list see Ostrom 2009a).
A final thread of relevant scholarly work examines trust and its role in building
robust institutions. Within the political science and psychology literature, there is extensive discussion of trust between individuals (e.g., Wheeless and Grotz 1977; TschannenMoran and Hoy 2000) and at the institutional level (e.g., Rousseau et al. 1998; Maloy
2009). Scholz and Lubell (1998) argue that trust is a key independent variable in managing and maintaining institutions. Further, varying levels of trust in governing institutions are correlated with the success or failure of natural resource management
institutions (Schusler, Decker, and Pfeffer 2003; Adger, Brown, and Tompkins 2005;
Ostrom 2009b). Within fisheries management, Yandle, Hajj, and Raciborski (2011)
found that industry members with moderate levels of trust have the highest levels of
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Table 1 Variables discussed in literatures surrounding fishing community resilience.
Literature Streams Discussing Variables

Variable by Type
Ecological
Condition of fishery
Previous storm event impacts
Institutional
Fishing Infrastructure
Clearly defined boundaries
Congruence between rules and conditions
Collective choice arrangements
Monitoring fishery conditions and/or.
fisher behavior
Graduated sanctioning
Conflict resolution mechanisms
Recognized right to organize
Nested enterprises/polycentric
Diversity/redundancy/connectivity
Slow variables and feedback
Individual
Demographics
Role in fishery
Fishery choice/diversification
Territoriality
Perception of risk
Ability to adapt to risk
Interest in adapting to risk
Expected management role
Identity as fisher
Learning
Generalized trust
Institutional and Individual
Complex adaptive systems thinking
Participation in governance
Trust in Institutions
Ostrom (1990) Design Principles

Resilience/
Vulnerability

Institutions

Institutions/
Resilience
Linkage

Trust

participation in management; and both Yandle, Hajj, and Raciborski (2011) and Gray,
Shwom, and Jordan (2012) note that institutional trust is not monolithic, with fishers’
trust varying by institution.
The resilience literature thus embraces a diversity of approaches and variables in its
work to understand what makes communities (ecological or social) robust to external
challenges (such as storm events of increasing frequency and intensity). These four literature streams (resilience, institutions, integration between institutions and resilience,
and trust) identify and discuss key concepts associated with resilience. In Table 1
(below) we identify the variables that each literature stream indicates are the most
important to resilience and/or institutional longevity. An important first step in developing a robust research and policy agenda is discerning which of these variables are the
most promising for focusing future research and intervention efforts. The remainder of
this paper uses preliminary interview data from the fishing communities of St. Croix
and St. Thomas of the US Virgin Islands to identify potentially fruitful approaches to
applying the resilience literature to the issue of enhancing fishing communities’ robustness to major storms in the Caribbean.
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Fishing communities in the US Virgin Islands
Contemporary fishing communities in the USVI
Situated at the upper edge of the Lesser Antilles, St. Croix (STX) and St. Thomas (STT)
are the two most populous islands in the territory of the United States Virgin Islands,
home to approximately 50,000 and 52,000 people, respectively.3 The terrain of the
islands and their surrounding waters differ dramatically, with St. Thomas being a
mountainous island of just over 30 square miles, comprised primarily of volcanic rock.
This steep topography is carried through in the oceans surrounding the island, with
dramatic drop-offs in the waters around St. Thomas. In geographic contrast, St. Croix
features a steep and hilly east end, but gradually slopes to the sea on the remaining portions of the island. This gradual slope continues below the ocean’s surface, providing
shallow water fishing areas in many of the waters around the island.
There are approximately 215 commercial fishing licenses granted to individuals across
the territory (NOAA 2018), administered by the US Virgin Islands Department of
Planning and Natural Resources. In addition, “helpers” or assistants who work on a
commercial vessel under the supervision of a licensed fisherman are registered (Kojis,
Quinn, and Agar 2017). We estimate there are a similar number of helpers registered as
there are commercial fishing licenses. No new fishing licenses have been issued since a
2001 moratorium across the territory (Kojis, Quinn, and Agar 2017), although helpers
continue to be registered. However, because there are also fishers operating on both
islands without proper licenses, there is no accurate fisher population estimate available
within the literature.
Fishing strategies across these two islands rely on a combination of gear types.
Spearfishing using SCUBA is common on St. Croix, where many fishers operate small
boats with outboard motors that are used to ferry spear divers out to their fishing sites,
where they will don oxygen tanks and dive into the water to spear fish. Fish traps, or
“pots” are seen throughout the territory, and are the predominant gear type in St.
Thomas. Trap fishers drop dozens, or even hundreds, of traps throughout the waters
around the islands, targeting some combination of spiny lobsters, snappers, grunts, and
groupers. Yellowtail snapper and blue runners are targeted with handlines. Some net
fishing is also employed, and larger boats fish off-shore and troll for pelagic species
such as wahoo, kingfish, and dolphin (or mahi-mahi).
Fishers in St. Croix and St. Thomas live and fish in a variety of locations across both
islands. These are not place-based fishing communities, but rather, “network-based
communities in which fishermen and their families are dispersed throughout the island”
(Valdes-Pizzini et al. 2010: vi). As such, this paper uses the term “fishing communities”
to refer to the interpersonal and professional relationships between fishers and the communities in which they are embedded, across the geographic space of each island.
Fish are sold every day in a variety of locations across the islands, often from the
backs of pick-up trucks adjacent to the roadside or parking lots. Sales increase on
Saturdays, and often take place at central locations, such as the Frenchtown Fish
Market in St. Thomas, or the La Reine Market in St. Croix. Direct marketing from
fisher to consumer is the most common type of sale, with some fishers also selling directly to restaurants. This marketing chain and the existing familiarity and trust between
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seller and buyers is often multi-generational, and shapes the frequency and type of fish
targeted by the fishers.
In contrast to the treatment of seafood as a global market commodity in the mainland United States, food fishing in the USVI is primarily demand-driven for the domestic island markets. Fishers do not land fish they do not think they can sell, freeze for
family consumption, or otherwise realistically utilize locally. The general attitude is “I
only fish what I can sell” (STX 2016)4 as opposed to the common strategy elsewhere of
trying to catch as much fish as possible and then searching for a market. Prior to the
2017 storms, fishers explained USVI fishing strategy thusly: “I go out with a goal when
I fish, a set goal, with an estimated income. I go out for what I know I can sell and
what I know the amount people want and I concentrate on one or two species at a
time” (STX 2016). A second fisher explained that this fishing style was a cultural marker
of the islands, in contrast to fishing on the mainland: “The culture here is, we in
St Croix … . We don’t have that tendency of targeting species and overfishing here …
Because if I go out and I fish? It’s a market driven fishery that we have here” (STX
2016). Additionally, many commercial fishers, despite participating in open access fisheries, are committed to managing fisheries as a sustainable fishing system; fishers
reported releasing species with relatively low market value (Stoffle et al. 2011).
While some fishers target larger pelagic fish, the most common local preference is for
smaller fish. These smaller “plate fish” are more culturally appropriate, and are often
served whole to consumers. Fillets are commonly considered “wasteful and unnecessary”
(Stoffle et al. 2011: 15) because of the discard of a substantial percentage of the fish.
Those smaller portions are more common in high-end restaurants or for the elite
classes. One stakeholder explained “this is subsistence eating culture— buy what you
can afford and cook in a pot with other foods … It was always like this but since the
1960s the meatier fish became popular, this is because of the continentals” (STX 2016)
from the mainland US and Europe. In addition to tourism, this shift in food preferences
may also be influenced by returning migrants who have lived on the mainland US, as is
seen elsewhere in the region (Tookes 2015). Snapper, parrotfish, triggerfish (known as
olewives locally [Valdes-Pizzini et al. 2010: 100; Radke et al. 2013]), and red hind are
the traditional fisheries. A fisher explained “the natural reef fish … has always been a
staple food in our diet, it’s constantly here on our shelf. So it has always been one of
the things that has been established, again like our staple food within our community.
From the hind, to the butterfish, to the parrot fish, which is the most common or called
pot fish (that’s what it’s called on the menu – not parrot fish)” (STX 2016).
Even for those islanders who are not fishers themselves, fish and fishing play an
important role in their cultural identities. All island residents are connected to and
dependent upon the ocean and its resources in some way, which is the basis for the
Caribbean Fisheries Management Council (CFMC) island-scale fishery-management
plans (see Stoffle et al. 2009 and Stoffle et al. 2011 on the scientific justification for considering designating island-based fishing communities under the Magnuson-Stevens
Fishery Conservation and Management Act, something that has not yet been implemented). Historically, some of the most important and lively sites of island social life
were the fish markets. In one historical account from the 1800s, an artist visiting St.
Croix describes the fish market as: “Bargaining place, social club and town meeting

COASTAL MANAGEMENT

7

Figure 1. Map of the US Virgin Islands.

rolled into one, the fish market was the center of village life each morning when the
sound of the conch shell horn signaled that the boats were bringing in the catch”
(Selskab and St. Croix Landmarks Society 1975:86). Several others emphasize the historically important role the fish markets played as sites of exchange of food and other
goods, stories, and culture (Lawaetz 1991; Schrader 1996, 1989; Williams 2004).
(Figure 1).
USVI fishing communities in a historical context
As might be expected from fishers’ discussions of the role that fish plays in contemporary diet and culture, fishing has provided USVI inhabitants with an important source of
food throughout the documented historical record. Evidence suggests the first groups to
inhabit the islands, the Arawaks (100–1300 A.D.) and Caribs (after 1300 A.D.), were
skilled seafarers and fishers (Dookhan 1994). They adapted their riverine and coastal
canoes into vessels capable of navigating the open seas between the Caribbean islands.
They used shellfish, crustaceans, and reef and pelagic fish to supplement their diet of
fruit, vegetables, and land animals (Highfield 1995; Valdes-Pizzini et al. 2010). ValdesPizzini et al. (2010) describe the sharing of knowledge of fishing gears and techniques
that occurred with the mixing of people and cultures as the USVI entered the colonial
plantation economy in the 1700s. European, African, and indigenous (Arawak and
Carib) fishing practices were combined and adapted to the local conditions and fishing
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continued to be a common and important activity. Fish was also a significant source of
protein for all island residents, including slaves, and several accounts describe the abundance and variety of fish and other marine species consumed (Haagensen and Highfield
1995[1758]; Selskab and St. Croix Landmarks Society 1975). Several commercial fisheries censuses were conducted after the US bought the islands from Denmark in 1917.
All of these reports (Bureau of the Census 1918; Fiedler and Jarvis 1932; Swingle,
Dammann, and Yntema 1970) emphasize the importance of fish to islanders’ diets.
Fishing has also provided those who fish with an important sense of identity.
Throughout the colonial period, fishing played a critical, yet often unmentioned, role in
the lives of slaves. Price suggests that “a unique and self-perpetuating fishing subculture
sprang up within the plantation system” (Price 1966: 1371). As was common throughout the Caribbean, “fishing slaves” fished to provide food for their masters and occupied
a slightly more privileged position than other slaves who worked in the fields. They
were granted more freedoms as well, since their role required they go off alone or in
pairs to fish. In general, slaves were typically off from their plantation work on
Sundays, and so could participate in other activities to earn a small amount of income,
such as fishing, cultivating small plots of land, rearing livestock, or hiring themselves
out as laborers (Lawaetz 1991; Schmidt and Holsoe 1998 [1788]). They then sold these
commodities (fish, livestock, produce) at the market on Sunday. The money they earned
could be used to buy anything not provided by their masters, or saved to buy their freedom (Lawaetz 1991; Dookhan 1994; Mintz 1997). For slaves who were fortunate enough
to gain their freedom, whether as a gift from their masters or through their own purchase, those who were skilled fishers were able to enter the market economy not as
commodities, but as producers of commodities (Valdes-Pizzini et al. 2010). This was an
important distinction and a strong source of pride for ex-slaves. Given islanders’ continued dependence on fresh fish, fishers today continue to take great pride in their ability
to supply residents with an important source of protein.
There is also evidence of hurricane impact on fishing practices over time. For centuries, USVI fishers have adapted to storm-driven social and environmental changes.
Some adaptations led to permanent changes with important impacts, such as when
many fishers on St. Croix switched to gill and trammel nets or spearfishing using
SCUBA after the loss of fish traps from Hurricane Hugo in 1989. Traps, or “pots” were
the predominant gear type in St. Croix throughout most of the 20th century, comprising
70% of landings from 1975 to 1989 (Tobias and Toller 2004). By 1993, traps only
accounted for 10% of gear used, and diving/spear fishing had come to dominate commercial fishing (NMFS 2007).

Fishing community response to hurricanes
Recent major storms in the USVI, and a documented record of previous major storm
events illustrate that USVI fishing communities have continued to exist and evolve after
major storms as they respond to the changes brought about by these events. Thus, there
is clearly a degree of resilience to major storms in USVI fishing communities. However,
the nature of this historic resilience and how this resilience may have changed in the
wake of recent storms, complicated by non-storm related challenges to commercial

COASTAL MANAGEMENT

9

fishing, is unclear. Previous analyses have shown that certain characteristics (Table 1)
are associated with more resilient natural resource users (such as fishers) and more
resilient, longer-lived natural resource management institutions. However, there is
sparse work (for exceptions see Tuler et al. 2008; Robards and Greenberg 2007;
Himes-Cornell and Hoelting 2015) and none in the USVI that applies the insights from
resilience and institutional research to the practical strengthening of fishing community resilience.
In 2017, Hurricane Irma (Category 5) and Hurricane Maria (Category 4) struck the
US Virgin Islands in rapid succession. After Hurricane Irma’s direct hit to St. Thomas
and St. John on September 6, 2017, islanders on St. Croix immediately began gathering
and transporting relief supplies to their sister islands. Unfortunately, only thirteen days
later, Hurricane Maria hit St. Croix. The result was widespread property damage across
all islands, as well as significant damage to fishing-related infrastructure, ports, docks,
vessels, and gear. In the month following these storms, the USVI Department of
Planning and Natural Resources Division of Fish and Wildlife conducted surveys of
fishing-related businesses (commercial and charter sectors). The subsequent report indicates 72-73% of commercial vessels were damaged across the territories, with total
reported vessel damages across the three islands to be an estimated $1.9 million.
Between 72 and 75% of fishers incurred damage to their gear, at an estimated cost of
$1.97 million (Sabine 2017). A total of 3,256 traps were reported damaged or lost in St.
Thomas and St. John (average cost per trap $254), and 396 lost in St. Croix ($381 per
trap) (Sabine 2017). In total, the Division of Fish and Wildlife estimated a total economic loss to fishers of $6.22 million (Sabine 2017) and while relief money was allocated in 2018 (NOAA 2019), it had not arrived as of summer of 2019. While the
economic impact is tremendously significant, the non-economic impact on the fishing
communities is also crucial to address.
In order to fill that gap, we present the following limited and preliminary data on the
impact of these storms on fishers of the USVI. During August of 2018, we had the
opportunity5 to interview key informants in the fishing communities of St. Croix and
St. Thomas (N ¼ 7) regarding their experiences during the hurricane season of 2017.
These study participants were identified as particularly knowledgeable about fishing in
the USVI as part of prior research on the islands in 2016 and 2017 and had previously
been interviewed about their role in commercial or recreational fishing on the islands.
For the purposes of this analysis, we also returned to those prior interviews (N ¼ 13)
and re-analyzed those transcripts for data relevant to this analysis.
Participants from the islands of St. Croix and St. Thomas engaged in semi-structured,
in-depth, qualitative interviews. This interview method allows for a deep understanding
of the research topic, and encapsulates the experiences of these individuals. These interviews followed a general script to cover desired topics, but were open-ended to allow
for new information to emerge. The interviews generally took place at a restaurant of
the participant’s choosing, as the researcher offered to purchase the participant a meal
over which the interview was conducted. This strategy generally resulted in richer, longer, more relaxed interviews, which lasted from 30 to 90 minutes, depending on participant’s level of interest. During these interviews, extensive handwritten notes were taken,
and interviews were audio-recorded, then later transcribed by the researchers and

10

T. YANDLE ET AL.

Figure 2. Fishing Business Scale.

university students. In addition to these interviews, the researchers’ field notes from
participant observation conducted during the summers of 2016–2017 (pre-storms) and
2018–2019 (post-storms) supplement this storm-focused interview data. Tookes and
Yandle carefully read and re-read these notes and transcripts, looking for common
themes and patterns to emerge in the participants’ descriptions of their experiences and
perspectives relating to the storms. When these recurring ideas emerged, Tookes and
Yandle completed open-coding to identify salient analytic categories (Emerson, Fretz,
and Shaw 2011). These preliminary data are summarized below.
The key themes that emerged from these interviews in St. Croix and St. Thomas
were: (1) scale of commercial fishing business influences post-storm resilience; (2) institutional trust and participation relate to scale of the institutions; and (3) intergenerational and intergroup conflict relate to resilience and vulnerability.
Scale of commercial fishing business influences post-storm resilience
Because fishing strategies across these two islands rely on a combination of gear types
(as described above), the number and expense of vessels and fishing gear can vary dramatically between fishers. Financial investment in these fishing businesses varies
depending on their gear, boat size, and fishing strategy, as does their ability to adapt to
perceived risks of predicted storms. Smaller and larger-scale businesses articulated coping strategies for hurricanes, and seem to have been fairly resilient to storm damage
from the 2017 storms. However, between these two ends of the spectrum lie the
medium-scale fishing businesses who operate on a smaller scale than the largest businesses, but often have invested more heavily into their businesses than have the
smaller-scale fishers (see Figure 2). Interview participants recounted engaging in a variety of preparation strategies as they learned hurricanes were approaching in 2017, with
those specific choices shaped in large part by the scale of their business. The following
sections explore the characteristics of each of the three sectors, and their insights into
their own vulnerability and resilience.
Smaller scale fishing businesses
Fishers with small vessels generally haul them to the shore on boat trailers from their
homes or other inland locations. Similarly, gear utilized in these small vessels is fairly
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compact and transportable: Oxygen tanks, spear guns, and flippers are easily stored
away and less vulnerable to damage. As one man explained:
When you go to sea, you come back, you put everything on your trailer and you go home.
You take them, you clean your boat … take the catch, and so forth … It’s smart, you take
care of your boat, you take care of your engine, you don’t worry about maintenance,
bottom paint, and leave it to the elements, or leave it to somebody to steal your gear or
thing like that. So it’s just a smart way of fishing. Your boat stays clean and when you
leave you leave with everything in a boat. (STX 2019)

Owners of these smaller vessels explained the ways they prepared for the storm, generally with a fair amount of success. Many of these boats were brought out of the water
and stabilized, by strapping them firmly to the trailer, placing weights on the inside
(STX 2018), or even filling the boat with water to weigh it down (STT 2019). One fisher
described this strategy:
What we do to save the boats … we leave the drain plug in, and the reason for the drain
plug is it’s gonna catch water. So water is weight, so you need weight to hold the boat
down. We’ll flat all the tires so it can’t move. We hook it up to the truck and put weights
in the truck and strap it down to the truck. And a lot of boats survive that way. So we
know to take care of the boats. (STX 2019)

Even if vessels were successfully preserved, smaller-scale fishing business owners were
still impacted by the storms, and participant observation and informal interviews during
the summer of 2019 indicated that many of these fishers were forced into non-fishing
related jobs to adapt to the post-storm impacts to their gear or to the lack of gas, ice,
or other crucial items. This occupational multiplicity (Comitas 1964) in reaction to sudden need meant some fishers became involved in trades to rebuild the hurricanedamaged buildings (construction, electrical work, etc.) or working at the hospital or for
FEMA (STT 2018), while at least one fisher worked for an off-island company “planting
poles” (STT 2019) for new electrical and telephone wires.
Medium-scale fishing businesses
Based on the limited interview data and on participant observation in summer of 2019,
those most financially devastated by storm damage to their businesses were the intermediate-scale fishing businesses. Small-scale fishers were able to move their gear inland
(as described above) and larger-scale businesses (as described below) had a more stable
financial cushion to fall back on. In this middle range are those with smaller vessels but
greater gear investment. Based on a very preliminary assessment, those who have taken
greater financial risks to invest in their businesses have been the most vulnerable to the
storm impacts. This was conveyed through stories of long-term financial hardship after
the storms (STT 2019), of anxious waiting for the promised NOAA funding to the territories (NOAA 2019), and of fishers reliant on the arrival of that relief money to rebuild
their businesses to viable scale (STT 2019).
Larger-scale fishing businesses
Some fishers on both islands engage in more intensive fishing or target larger, deeperdwelling fish. By necessity, they have greater investment in gear, such as hundreds of
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fish pots to distribute throughout deeper off-shore waters, ice machines to provision
their own fishing, larger boats to enable the targeting of pelagics, or multiple boats
acquired over their fishing careers. Because of the larger scale of these businesses, preparation for imminent storms is difficult. One fisher explained:
[You’re] risking your life going out there to try and have gear secured that may have taken
you months to put out, and [may] still be lost— or you may lose your life because of it.
Oncoming, approaching storm – you know the weather could change within hours,
minutes, so therefore, do you risk your life going out there? To rescue some gear? Or do
you secure what you have on land – which would be your boats, fishing equipment,
freezers, and your household? (STX 2018)

This sentiment was echoed by “It’s not like you can hit a button and shrink them ten
times smaller than what they are and put them into your boat. Some of the traps took
months to put out there” (STX 2018). Preparing for hurricanes requires difficult choices
for fishers whose investments are scattered throughout the area, in the ocean and
on land.
Additionally, the sheer size of many vessels necessitates far different handling than
the fishers who are able to trailer boats inland to weigh down during the storm. One
fisher described searching around St. Croix prior to Maria trying to find a facility that
could haul his boat out of the water. He described his interaction with a marina:
At first they told me, ‘yeah, come on over and we’ll haul ya’, but then I came over, they
looked at the load, said, ‘Nuh-uh, no’. But they hauled it here before … with a different
owner and everything, and I guess they were havin’ trouble with their travel lift - it’s
deteriorating … and they’re not doing real well. Anyway I took her to Green Key, and
they had a slip there … and I tied up there … [After the storm] when I went out to
… where I tied this one up thinking, ‘Oh, boy, what are we gonna see here’- it looked like
I’d tied it up on a Sunday night, come back, and it was just sitting there – calm.

He anchored his second boat, along with what he estimated to be about 40 other
boats, in the inlet of Salt River Bay because “normally Salt River does fairly well” (STX
2018). A separate individual even advised us if “you wanna secure your boats, take it up
to Salt River. Salt River [is] the only hurricane hole that we have right now” (STX
2018). However, most of the boats in that area were completely destroyed during the
2017 storms, and one of the two boat owners quoted above explained “one guy was saying that that’s probably the tornadoes—the intermittent tornadoes that get mixed in
with the hurricanes that might have hit Salt River what created that … ” (STX 2018).
While smaller-scale fishing businesses engaged in what appears to be “reactive” occupational multiplicity, many of the larger scale business owners were already engaged in
several occupations. Of the small post-storm sample, several of these business owners
were retired from other careers, running a restaurant, or farming. They were supported
by long-term engagement in secondary occupations, which allowed their financial wellbeing to be diversified and not completely devastated by the storm damages to their
fishing businesses. The two larger-scale fishers who were not diversified had banded
together to fish, as was explained:
[Those] who couldn’t make it out, and who got substantial damage, paired up and helped
each other to go look for traps or gear that was lost … Some of the fishers lost their boats
so they kind of paired up and went looking for gear together and then for a while, fished
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together until the other fisher that had lost his boat got it up. I know that for a
fact … They shared their expenses, kinda merged and fished together. (STX 2018)

Institutional trust and participation relates to scale of the institutions
Federal and territory agencies
Post-storm interviews revealed a general frustration with institutions such as the Federal
Emergency Management Agency (FEMA), the Army Corps of Engineers (ACE), and
those tasked with restoring electricity to the islands. These narratives were not always
fisheries-related, but impacted the fishing community as they attempted to repair their
homes and get back to work. Two fishers explained that the approved contractor rates
through FEMA were so low that they could barely cover the necessary materials. They
linked this to Hurricane Marilyn (1995), saying that after that storm people received
FEMA funding but did not do what they were supposed to do with that funding, so
now the island is being “closely watched” to make sure the work is being “done to
code” (STT 2018). Prior experiences in past hurricanes also influenced the relationships
between FEMA and fishers in these interviews. One fisher explained his decision to
completely avoid government assistance for storm damage:
I didn’t apply for none, not even FEMA. They came by, oh it was like bees all over the
place. They want to find out destruction, how high the tide came and surge, and what did
we experience. We were just swarming with them after the hurricane, all kind of FEMA
people coming … After Hurricane Hugo, my bad experience is that they had promised us
help and we never got any. (STX 2018)

One fisher noted the difference in the way federal relief funding was actually distributed, remarking that fisheries in the USVI had “probably been the slowest recovery, I
think. I understand they got $10 million for disaster assistance relief for this … I understood that the money came quickly in some places, like in Florida. But here? Here … ”
(STX 2018). This frustration with the disbursement had increased dramatically by the
summer of 2019, when the USVI’s portion of the $66,738,161 approved by the Secretary
of Commerce in February of 2018 (NOAA 2019) had still not reached any of the fishers
in the territory (STT 2019).
The ACE was involved in the clean-up efforts on the coastlines, and one fisher
expressed frustration with their methods. He explained: “Once the Army Corps of
Engineers … got the boat, it goes into a grinder” (STX 2018). When the ACE did take
control of his boat, he was denied any possibility of salvaging anything “When they
raised my boat, when they took it out to this barge … .I wasn’t allowed on the barge. So
I couldn’t tickle the engines or do anything to preserve it. So now, everything’s just
junk. Because, there was no—they didn’t do anything to it” (STX 2018). The restoration
of electricity, which was slow across all the US Caribbean territories post-Irma and
Maria, was particularly delayed in fishing communities. A fisher explained that power
was restored to the Frenchtown Post Office in the capital city of Charlotte Amelie in
November of 2017, but in July of 2018 the fishers were still pushing to get that power
extended just a short distance further into the Frenchtown Fish Market which lies less
than 700 feet away (STT 2018).
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Territory and island institutions
In contrast to the frustration with the more distant institutions, there was greater
empathy and appreciation for those with whom they interacted more regularly, or in
some cases, participated in. Of the seven post-storm interviews, five of the participants
were at that time members of the District Advisory Panel (DAP) for their island, or
members of the Caribbean Fishery Management Council (CFMC). The reasoning for
this level of involvement was explained by one fisher:
It’s been a long road for me and I guess taking a couple of steps back and just looking at
the show and saying ‘Wait a minute, if you go head-to-head with these people you’re not
going to get anywhere.’ Just sit back … for a couple of years and just take a different
approach, a different side, different speed, different attitude and it worked. Yelling, people
seem to just block you out – just plug their ears when you come there with an aggression
and you’re butting head to head. People now notice, ‘Wait a minute, his tone has changed,
his demeanor has changed, let’s listen’ … We can hear him now. (STX 2018)

This same individual described in an earlier interview that he felt his participation
was crucial, as he acted as an interpreter of both language and meaning to the fishers
who were affected by the happenings at fishery management meetings. He described the
experiences of many fishers who attended management meetings:
They just don’t understand so they wait until the crowd kind of focuses off of the
person … and then they say, ‘Hey … um what did they mean when they said this, and this,
and this?’ And then you pull them aside and you start to explain it to them much slower,
using maybe your hands, gestures or something. Or you reference it to something else that
they know what it is and then they understand and are like ‘Oh, so they mean this, this,
and this!’ (STX 2017)

This engagement across the layers of people and institutions in fishery management
in the territory may explain why attitudes toward the regional institutions are more
positive than those toward the federal entities.
This cooperation emerged again in the recounting of the situation when the ACE
began clearing out the ruined piles of boats as described by the fisher above. That boat
owner was quick to clarify that the local Division of Planning and Natural Resources
(DPNR) was concerned with the needs of the local fishers, even interceding on their
behalf at times, “That’s one of the things that DPNR did was … if you wanted to salvage your boat, like I tried to salvage mine … I just had to give them the information … and they watched out for me” (STX 2018).
A participant also reported the difficulty DPNR faces in trying to enforce fisheries
regulations in the territory, explaining that there is slippage in the way decisions are
made, and often the fines meted out to offenders are not worth the effort by the agency,
“DPNR doesn’t know what to do. ‘I’m gonna spend three, four days screwing with this
guy, and he’s gonna go to court and get a $45 fine?! DPNR’s hands are basically tied,
unless they can catch it—just, so flagrant” (STX 2018) that it cannot be discounted by
the courts. Additionally, the infrastructure for effective environmental law enforcement
is missing:
I know a lot of the enforcement guys, you know? And they’re trying to do the right thing,
but, they’re kinda stuck. Plus, they have no way to impound boats or equipment, or
whatever. So they bring them here … and it got stolen! Right out of their yard! They’re
liable, because they confiscated it, so they don’t confiscate anymore. (STX 2018)
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Because of the smaller scale and more intimate relationships between the localized
institutions and the fishers, the attitudes toward these institutions are far less antagonistic or resentful than those expressed toward FEMA or the ACE.
Intergenerational and intergroup conflict relates to resilience and vulnerability
At the community and personal level, many of the stories about post-storm life in 2018
and 2019 reflected those conveyed about previous storms. Two fishers relayed their
struggles in the immediate aftermath of the storms, trying to pull together money to
buy gas and go out to find fish—but at the end of the day, they would often end up
giving the fish away because they couldn’t sell it. They describe the coming together of
the community, saying “somebody bring bread, we eat … we’re all helping each other”
(STT 2018). Similarly, after Hurricane Irma hit St. Thomas, people on St. Croix noticed
that they were in dire need of assistance. One fisher explained “No plane going into St.
Thomas, no boat going into St. Thomas, [it’s] sort of isolated. So who’s there to help?
St. Croix. And that’s when the fisher come in … We were running food and water … I
went on one mission trip, but look what happened. Irma” (STX 2018). These stories of
people pulling together in support of each other after the storms were common.
Despite this sense of community, divisions within fishing populations on the islands
exist, although differentially viewed by various actors. Pre-storm research on the islands
indicated that there are a significant number of unlicensed fishers catching and selling
fish (STX and STT 2016). This is an acknowledged reality, and the authors have
engaged in informal conversations with officials that indicate their awareness of these
issues (STX 2017). One fisher explained the connectedness of the fishing community
thusly: “I mean of course you have one or two that come in here and it’s a newcomer,
but he’s probably fishing with someone who has a fishing license or showing him the
ropes … And of course you have those that are illegal that don’t follow any regulations.”
When the researcher specifically asked: “So those who aren’t licensed, are they part of
that fishing community?” the response was immediate and firm: “Definitely” (STX
2018). Yet contrasting information was given by a second fisher on the same island,
who explained that the fishers informally enforced the regulations. He stated that of the
people currently fishing “I’d say probably 75-80% are licensed. And I say that
because … . The licensed guys keep their eyes open. They try to shut it down … fishers
themselves … they’ll go to a restaurant and say like, ‘Hey, buy any more fish from him,
forget about buying anymore from me’” (STX 2018). These contrasting sentiments indicate the complexity of the in-group/out-group relationships, and speaks to the vulnerability of the fishers operating without proper licenses.
Further conflict arose in discussions of intergenerational relationships, specifically in
disputes surrounding labor for the good of a community. Two fishers explained that
after Hurricane Marilyn in 1995, they and their agemates cleaned up the debris from
their neighborhood—they saw this as an appropriate social contribution to the general
well-being of their community. After the 2017 storms on St. Thomas, these same men
observed youth available to help in the aftermath, and proposed that they all work
together to clean up their shared space. They were surprised by the reaction they
received: “That’s the government’s job” and then “these young boys stand there and

16

T. YANDLE ET AL.

watch us clear this entire walkway” (STT 2018) and didn’t help the two men in their fifties who carried out the physical labor on their own. These fishers argued that this incident was simply a part of a much larger problem they were observing in their fishing
community, that of younger fishers not being willing to invest the necessary energies
into maintaining successful businesses. They described one young man they knew who
inherited his father’s “million dollar fishing business” and “ran it into the ground” (STT
2018), because there are “a lot of hours you got to put into this to be consistent” (STT
2018) and they did not believe he, or many of his generation, had that work ethic. The
harshest criticism heard was that relying on the younger generation to rebuild and sustain the industry was “like plugging a hole in a dike” because “this generation—all they
want to know is ‘where can I charge my cell phone?’” (STT 2018).
While these harsh generalizations echo those heard throughout American culture in
the last decade (see for example Miller and Yar 2019) our interviews also revealed a
more complex situation. As one young fisher explained, he had reviewed the careful
records his grandmother kept on his family’s fishing business that dates back several
decades. Referring to his grandparents, he explained “they used to keep these recordsevery fish they caught. Well, 15 years ago, their worst year hasn’t been as good as my
best year here. I mean, the fish has just declined that much over the years … It’s horrible. It really is” (STX 2018). Discussing his reluctance to enter into a business that has
been part of his family’s intergenerational identity, he explains “fishing is not as good
as it was ten to fifteen years ago. And it’s never going to be” (STX 2018). What may
appear to the older generation of fishers as a lack of work ethic, may in fact represent a
younger generation’s careful consideration of the ecological and economic viability of
entering the fishery. The amount of work required to successfully fish in what this
young man describes as a declining ecosystem may not ultimately be a viable investment for this generation.

Linking fishers insights to the resilience literature
Analysis of pre and post-hurricane interviews with fishers clearly shows the three
themes discussed above (scale of commercial fishing business influences post-storm
resilience; institutional trust and participation relationship to scale of the institutions;
and intergenerational and intergroup conflict relates to resilience and vulnerability) as
they emerge from fishers’ thinking about their storm experiences and interactions with
the institutions most responsible for storm response and fishers’ long-term well-being
(FEMA, ACE, CFMC, and the USVI DPNR) This section takes insights from these
themes and analyzes them in light of the resilience literature. Specifically, we identify
the variables in the literature that most resonate with the fishers’ discussion and interpretation of their experiences. As described below, several variables emerge as important
in the both the literature and fishers’ experiences. These variables and their linkages to
the literature are summarized in Table 2, and discussed below.
Among the ecological variables, the only one that emerged in interviews was condition of the fishery. This emerged in the context of intergenerational conflict with the discussion of the older and younger fishers over the lack of commitment of the younger
generation to fishing. The younger fisher’s concern over being able to make a long-term
living due to the condition of the fishery illustrates the importance of this variable. It
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Table 2 Promising variables for further research based on preliminary interviews and their links to
literatures surrounding fishing community resilience.
Literature Streams Discussing Variables

Variable by Type
Ecological
Condition of fishery
Institutional
Congruence between rules and conditions
Collective choice arrangements
Monitoring fishery conditions and/or behavior
Nested enterprises/polycentric
Individual
Demographics
Expected management role
Identity as fisher
Learning
Institutional and Individual
Participation in governance
Trust in Institutions
Developed using Grounded Theory
Size of Business
Ostrom (1990) Design Principles

Resilience/
Vulnerability

Institutions

Institutions/
Resilience
Linkage

Trust

shows how the underlying ecological condition of the fishery can be a hidden influence
on what appears at first glance to be relatively simple social interactions. It also shows
that a broader Social-Ecological System approach (Ostrom 2007, 2009a) is applicable to
the discussion of resilience in cases such as this.
Regarding institutional variables, these are most frequently discussed in the context of
institutional trust and scale of institution. What is interesting about these variables is
that while the interview participants focused on the scale of the organization, (national
vs territory/island) their discussions speak to much more specific experiences that are
linked to specific institutional variables. For example, frustration with FEMA and the
ACE was based on the lack of congruence between their rules and local conditions.
Meanwhile, satisfaction with more local organizations appears to be grounded in the
nested enterprise/polycentric nature of the institutions (e.g., CFMC shifting from regional
to island-based management, explicitly allowing development of nested governance).
Further, both CFMC and DPNR efforts to focus at the local island level created collective choice arrangements in which fishers have a voice in advisory boards and through
informal conversations with CFMC members or their locally-known DPNR officials.
These interaction and their awareness of the limitations of DPNR enforcement capabilities also lead to fishers monitoring other fishers’ behavior, especially with the licensed
fishers monitoring unlicensed fisher behavior since legal enforcement can be quite challenging. It is notable that all four of the variables that resonated in both fishers’ interviews and the resilience literature are closely associated with Ostrom’s Design Principles
(Ostrom 1990), and that this line of theory may be worth further inquiry, specifically
exploring how the presence or absence of these variables influences the resilience of the
institutions and the communities they support.
Among the individual variables, the one most dominant in fishers’ interviews was
demographics where the conflict between the old and younger generations of fishers was
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evident. As is discussed above, this is also linked to the ecological variable condition of
the fishery, an important reminder of the importance of examining not only the relevant
identifying variables, but also developing research that can tease out the causal relationships between several variables. Expected management role is also discussed by fishers in
the context of their engagement in management meetings, and how this interacts with
their trust in institutions and interactions with institutions. This fits with the existing
literature which associates higher participation in governance with greater trust in governance (e.g., Yandle, Hajj, and Raciborski 2011). Finally, learning emerges as an
important theme in fishers’ responses to hurricanes (both successful and unsuccessful)
and in fishers figuring out how to interact with CFMC and management agencies so
they can be heard. All these are variables worth gathering data on in future studies.
Two variables associated with both institutions and individuals emerged as important in
fishers’ interviews. Participation in governance refers to the degree to which the individuals
that are affected by an institution are able to (and choose to) participate in its governance.
This variable clearly showed up as important in fishers’ impressions of and relationships
with institutions, and (as theory would suggest) the institutions that are most engaged with
participant governance have the strongest relationships with their stakeholders. Trust in
institutions (or in the case of FEMA and the ACE, lack of trust in institutions) is the second
variable in this category that was an important theme in interviews and the literature. What
is particularly interesting about both these variables is that they would be a theoretically
rich field of inquiry examining the causal relationships between these two variables and
others that this preliminary data analysis highlights.
Finally, it is important to note that size of their business, as discussed above, was an
important variable in fishers’ resilience to the 2017 major storm events. This is a variable
not highlighted in the resilience literature, but one very important to fishers’ outcomes.
From a theoretical perspective, this illustrates the importance of continuing to use grounded
theory (Glaser and Strauss 1967) in conjunction with the theoretical lens established at the
start of research. This ensures that relevant and unexpected findings are integrated into
research, rather than disregarded. Furthermore, from a methodological perspective this
shows the importance of including open-ended questions and appropriate analysis strategies
in researchers’ methodological toolboxes, as this approach identified promising variables
that may have been missed in a standardized close-ended survey.
Analysis of preliminary interview data in conjunction with application to the resilience literature as a theoretical lens provided useful insights for developing a research
approach for understanding how fishing communities and institutions can best recover
from major storms. First, twelve variables (11 of the 26 identified in this analysis as
part of the resilience literature, and one developed using grounded theory) are verified
as resonating with participants from the fishing communities and relevant (or in the
case of the 12th variable potentially relevant) to existing literature. Next, interesting connections and insights can be drawn by examining these variables. The inclusion of the
ecological conditions variable in the context of a demographic issue (intergenerational
conflict) is stark. It strongly reinforces the relevance of the Social-Ecological Systems
Framework (Ostrom 2009a; Basurto, Gelcich, and Ostrom 2013) and suggests that further research should carefully revisit this framework and associated literature for additional insights and potential variables. Similarly, it is notable that four of Ostrom’s
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eight Design Principles (Ostrom 1990) emerged in interviews that were not specifically
structured to elicit them. This suggests that, particularly when examining how institutions can support resilience, the Design Principles are worthy of further exploration.
Finally, the insights that smaller and larger businesses were better able to weather major
storm events than medium enterprises is novel, and worthy of deeper investigation.

Conclusions
As we address in detail above, Hurricanes Irma and Maria wreaked havoc on the US
territories in the Caribbean, with the US Virgin Islands qualifying for approximately $8
billion in Federal relief funds (Allen 2018). Fishing communities were particularly hard
hit, with estimated damage to St. Thomas, St. John, and St. Croix of $6.22 million
(Sabine 2017). Fishing vessels were lost, destroyed, or dramatically damaged, and fishing
gear was similarly impacted. While federal relief funds have been approved and promised (NOAA 2019), fishers had not yet received them in the summer of 2019.6 This
paper draws on limited interviews (2018) and participant observation (2019) in the two
summers following the storms, and also pre-storm interviews with fishers and stakeholders on the islands during 2016 and 2017. We do this to offer preliminary avenues
for future research by applying grounded theory to the research themes articulated by
the resilience and resilience-related literatures.
We find that 11 of the 26 identified variables in the selected resilience, and resiliencerelated literature, and one variable identified through grounded theory, are also relevant to
the limited selection of interviews. In addition, interviews identified a novel variable (business size) as salient to this research. Furthermore, we identify two related literature streams
(Ostrom’s Design Principles and the SES Framework) as particularly applicable and worthy
of further investigation. Understanding the causal relationships between these variables in
the context of the relevant theoretical lenses is a potentially fruitful area of further research.
Consistent with the resilience and vulnerability literature (Vayda and McCay 1975; Gallopın
2006; Janssen and Ostrom 2006), these hurricane events need to be examined in the
broader context of other impacts (such as previous storm events and the 2012 close of
Hovensa – a large petroleum refinery and major local employer) which interacted with the
devastating hurricane season both socially and ecologically.
This research is not only important for future theoretical development, but also from
a humanitarian perspective. Understanding the strengths and weaknesses of fishing
communities and the institutions that support them, then strengthening these communities and institutions is vital. Developing policies or nonprofit interventions that support
fishing communities also supports the broader communities of the Caribbean islands,
which in storm aftermaths rely upon their fishers for food security. We hope that
research into this theoretically rich and socially important stream of work will be supported and continue its development.

Note
1. An insightful and comprehensive review of this literature is provided by Folke (2006).
2. Ostrom and colleagues defined an institution as “The people and patterns of regular
repetitive interactions among them that transform inputs into outputs. Institutions include
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such things as families, private firms, government agencies, local communities, churches and
garden clubs” (Ostrom, Schroeder, and Wynn 1993).
The third island of the USVI, St. John, is the least occupied, with a population of less than
5000 in the 2010 census. Commercial fishers on St. John are licensed and monitored in
conjunction with St. Thomas, but because of their small number and geographic distance
from the study team’s bases in St. Thomas and St. Croix, none agreed to be interviewed as
part of this study.
In order to maintain anonymity of the interview participants but still clearly contextualize
the information shared with us, qualitative data and direct quotes are demarcated with an
abbreviated form of the year of the interview and the island on which the fisher operates.
For example, a fisher from St. Thomas interviewed in 2017 will be labelled as (STT 2017), or
a 2018 interview with a fisher from St. Croix will appear as (STX 2018).
Interviews were conducted as part of the Saltonstall-Kennedy Grant Program NOAA-NMFS
Grant #NA15NMF4270347, Dr. Tracy Yandle PI. All opinions and conclusions are solely
those of the authors; however we gratefully acknowledge this grant support. All interviews
were conducted in compliance with Institutional Review Board approval at Georgia Southern
University (#H16408) by Tookes or a graduate student under her supervision.
See Colburn et al. (2015) for similar issues with relief funds after Hurricane Sandy.
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