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Abstract

Holistic approaches toward fisheries management are widely considered a more sustainable 

option than standard single-species frameworks. This project uses the holistic frameworks of 

ecosystem-based fisheries management (EBFM) and place-making to examine the ecological and 

social systems of the Pribilof Islands and the ways in which fisheries management decisions have 

structured these systems. In Chapter 1, we sought to understand potential ecological constraints 

of temperature, fish predation, and interactions with a congener (red king crab; Paralithodes 

camtschaticus) on blue king crab (Paralithodesplatypus) recovery. These examinations suggest 

that blue king crab juveniles switch strategies from predator avoidance to a strategy of predator 

deterrence in situations where predation is more likely. In addition, this research suggests that 

predatory interactions between crab congeners may be more likely than fish predation to inhibit 

blue king crab recovery. In Chapter 2, we sought to understand local place-making efforts and 

how they differed between the two Pribilof Island villages, as well as, how these place-making 

efforts articulated with development programs. We found that place-making efforts in both 

communities were based on maintaining residence in the islands and an appreciation of the way- 

of-life that residence provided. The way place-making efforts articulated with development 

programs, however, differed between the communities. In St. George, Alaska, residents 

selectively embraced development, only supporting initiatives that would help realize the goal of 

maintaining residence in the community, as opposed to integrating into a regional economy. 

Residents of St. Paul, Alaska, in contrast, had more autonomy and were able to control 

development projects in their community to support local place-making efforts. In Chapter 3 we 

used these data to develop a framework for assessing the vulnerability of fishing communities 

based on holistic, ethnographic understandings of local social systems. This framework showed
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St. George to be a highly vulnerable community, while St. Paul was only moderately vulnerable. 

These assessments challenged previously published, quantitative vulnerability assessments. The 

results of our investigations into the social and ecological systems of the Pribilof Islands support 

the idea that holistic perspectives provide important information that can drastically alter 

management understandings of both fish resources and the people who depend upon them.
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General Introduction

Much of fisheries management still takes a single-species approach, despite awareness 

that ecosystems and, more broadly, social systems, greatly affect resource abundance. While 

managers are often interested in integrating these kinds of data, they have limited time and 

budgets with which to explore such topics. This project was, therefore, borne out of recognition 

of these shortcomings and a desire to better document the ways in which social and ecological 

systems affect resources and their sustainability in Alaskan fisheries. While numerous potential 

social-ecological systems exist in which such an examination could be conducted, I chose to 

focus on those present in the Pribilof Islands.

The Pribilof Islands are a group of four islands near the Bering Sea shelf break, off the 

western coast of Alaska. Influenced by the shelf break and upwelling currents, the Pribilof Island 

marine ecosystem is highly productive (Springer et al. 1996), supporting large populations of 

commercially valuable fish and shellfish species. In particular, the islands support a declining 

population of blue king crab (Paralithodesplatypus) that has failed to rebuild after 10 years of 

closure to directed fishing efforts (Foy 2010). Management interest in this declining stock 

initially drew my attention to the islands.

The social system present in the Pribilof Islands consists of two, largely Native (Aleut or 

Unangan), communities: St. Paul and St. George, Alaska. Located on islands 40 miles apart, 

residents of these communities were originally sealers who harvested Northern fur seals as part 

of the fur trade (Torrey 1978). Declines in the local fur seal population throughout the twentieth 

century, however, eventually led to a closure of this fishery. This closure decimated the local 

economies and forced residents to diversify into other Bering Sea fisheries. Today the Pribilof 

Island economies are based on crab processing and participation in a local halibut long-line
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fishery (EDAW 2008). With human communities heavily dependent upon marine resources, and 

fish resources in decline, the Pribilof Islands provide an ideal system in which to examine social 

and ecological relationships to marine resources.

Initially, the interdisciplinary framework chosen for this project was that of ecosystem- 

based fisheries management (EBFM). EBFM has been variously defined, but, in general, refers 

to a more holistic approach toward resource management. In this approach, fisheries are 

emphasized, but explained and examined in terms of relationships with other species, such as 

marine mammals, non-target species (Link 2010), and humans (McLeod and Leslie 2009). 

EBFM approaches are critical of management, but seek to adapt, rather than replace, current 

programs (Link 2010). Additionally, EBFM efforts are known for drawing upon resilience 

theory, working to assess ecosystem values, and integrating humans and human use into 

ecosystem understandings (McLeod and Leslie 2009).

While a powerful tool, the EBFM framework is limited in its ability to engage with the 

complexity of social systems. EBFM restricts discussions of social systems to their direct 

relationships with fisheries resources, making these interactions seem inevitable and natural. 

However, both direct (e.g., fishing, bycatch) and indirect (e.g., runoff, pollution, human-induced 

climate change) interactions with fish resources are driven by a suite of political, economic, and 

cultural relationships that are in constant flux (Breslow 2015). Changes in these social drivers, 

though largely invisible in EBFM approaches, can drastically alter interactions with fish 

resources (Breslow 2015). As a result, to better engage with the complexities of social data, I 

chose to draw upon critical social science theory, shifting my examination of Pribilof Island 

social systems from an EBFM framework to a place-making framework.
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While space is vast, general, and encompassing (Tuan 1977), place is local and specific, 

connoting a constantly changing meaning to residents (Thornton 2008). Thus, place is a social 

construct and place-making the method in which place is constructed out of space. These 

meanings are mediated by many factors, including: local history and landscape (Marsh 1987), 

the physical senses (Tuan 1977), ties to regional and global politics (Escobar 2001), and 

economic utility (Dirlik 1999). Taken together, these meanings form a sense of place that can 

encompass a variety of social drivers structuring human interactions with fisheries resources.

Place-making, furthermore, represents an alternative to the “natural/social capital” 

framework often used by natural science practitioners of EBFM to describe human relationships 

and interactions with resource. While proponents of these capital-based approaches have 

admirable goals of diversifying the kinds of values incorporated into management decisions, 

such frameworks have the unfortunate side effect of reifying the idea of markets as a natural and 

acceptable framework for all decision-making. Critical social science recognizes that markets are 

not the only way to express value, nor are they the best way to do so. Markets view nature and 

society as commodities, they cause people and firms to discount the future in pursuit of profits 

that can be realized today, and they encourage thinking in terms of “substitution” or mitigation 

(e.g., Escobar 1995), whether or not such substitutions are feasible or desirable. Finally, market 

frameworks frequently differ greatly from indigenous or alternative value systems about 

resources, management, and relationship to place (Thornton 2008).

The following three chapters, therefore, draw upon the frameworks of EBFM and place- 

making to achieve two goals: 1.) to gain a more holistic understanding of the social and 

ecological communities of the Pribilof Islands, and 2.) to provide me with skills in conducting 

and communication interdisciplinary research. In Chapter 1, I therefore draw upon an EBFM
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framework to examine the potential role of ecosystem interactions in the recovery failure of the 

Pribilof Island blue king crab population. In Chapters 2 and 3 I shift to a place-making 

framework. Specifically, in Chapter 2 I use place-making theories to examine the influence of 

fisheries related development projects on the Pribilof Island communities of St. Paul and St. 

George, Alaska. Then in Chapter 3, I build upon the findings of Chapter 2, demonstrating how 

these insights might be better integrated into the fisheries management decision-making process.
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Chapter 1: Influence of temperature and congener presence on blue (Paralithodes platypus) 

and red (Paralithodes camtschaticus) king crab habitat preference and fish predation1

Abstract

Rebuilding fisheries is a difficult process and many stocks that are declared overfished fail to 

recover even in the absence of fishing pressure. The Pribilof Islands blue king crab stock, in 

Alaska, USA is one of these recovery failures. To explore how environmental and ecological 

factors might interact to suppress this stock, we conducted a suite of laboratory experiments to 

assess the effects of temperature changes and the presence of red king crab on blue king crab 

habitat preference and fish predation survival. Age-0 blue king crabs exhibited plasticity in 

habitat preference mediated by changes in water temperature, as well as the presence and density 

of juvenile red king crabs. While blue king crabs are often associated with shell hash habitat, 

increases in water temperature, as well as the presence of red king crab at high densities, caused 

blue king crab juveniles to shift into habitats with more vertical structure present, a habitat type 

shown to reduce the predation efficacy of red king crabs. In addition, while red king crabs 

typically prefer habitats with more vertical structure, they were more likely to use shell hash 

habitat in the presence of blue king crabs, perhaps drawn by predation opportunities. Thus blue 

king crabs are behaviorally plastic, switching from strategies of predator avoidance when 

predator encounter rates are likely low, to predator deterrence strategies when encounter rates are 

higher. Fish predation trials further support the idea that blue king crabs are more focused on

1Lyons, C., G.L. Eckert, and A.W. Stoner. Influence of temperature and congener presence on 
blue (Paralithodes platypus) and red (Paralithodes camtschaticus) king crab habitat preference 
and fish predation. Prepared for submission in the Journal o f Crustacean Biology.
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predator avoidance than are red king crabs. Blue king crabs had higher survival (60%) than red 

king crabs (33%) when exposed to fish predators in trials run separately for the two crab species. 

A similar pattern was observed when the two species were mixed and then exposed to fish 

predators (71% and 12% survival for blue and red king crabs, respectively). Fish predators were 

most efficient on red king crab prey, with a higher ratio of crabs eaten per strike and target as 

well as a lower ratio of strikes per target. Our results indicate that age-0 blue king crabs may be 

less vulnerable to fish predation than red king crabs. Future research should assess how fish 

predation rates change when presented with higher densities of red and blue king crab in mixed 

assemblages, as the habitat shifts we observed in our study could affect predation survival.

1.1 Introduction

Rebuilding overfished and depressed stocks is a difficult process. In the US alone, 50 (out of 

478) fish stocks are managed under rebuilding plans (NMFS, 2013). These rebuilding plans are 

designed to recover stocks to abundances able to support maximum sustainable yield within 10 

years (NMFS, 2013); when that goal is not met, the stock is considered a rebuilding failure. 

Numerous reasons are suggested for such failures, including inability to adequately reduce 

fishing pressure due to lack of political will, depensatory population dynamics at low stock sizes, 

changes in environmental conditions, poor productivity of cold water stocks, lack of scientific 

understanding, and over-optimistic model projections (Lambert, 2011; Murawski, 2010; Punt, 

2011). Furthermore, rebuilding efforts may be slowed due to factors such as reduced spawning 

biomass, removal of older individuals from the population, a loss of genetic diversity, and habitat 

destruction due to bottom trawling (Kruse et al., 2009). In the face of such a plurality of factors,
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designing successful rebuilding strategies is necessarily difficult, even in places known for well- 

managed fish stocks, such as Alaska.

The Pribilof Island blue king crab stock in the Bering Sea provides an excellent example 

of these rebuilding difficulties. This stock at one time supported a commercial fishery worth up 

to $13 million per year, with a maximum annual harvest of nearly 5000 metric tons (Bowers et 

al., 2010). After peaking in 1980, harvests declined sharply until the fishery was closed in 1999 

(Fig. 1) and placed under a rebuilding plan in 2003 (Zheng and Pengilly, 2003). This plan 

included a prohibition on trawling around the islands to protect habitat and reduce bycatch, as 

well as closure of the directed fishery (NPFMC, 2010), but the stock has so far failed to recover, 

even in the absence of fishing. Thus ecological and environmental factors likely contribute to the 

Pribilof Island blue king crab rebuilding failure.

The Bering Sea experienced a regime shift in the mid 1970s (Francis et al., 1998), 

causing several ecological changes that may have affected Pribilof Island blue king crab. One 

major difference observed in the Pribilof Island region was an increase in bottom temperature as 

the Bering Sea cold pool moved farther north (Mueter and Litzow, 2008). Average benthic 

temperature in the Pribilof Island region measured during summer trawl surveys from 1982-2009 

was 2.7°C (±SE= 0.1°C). However, the period from 2002-2006 was much warmer, closer to 4°C 

(Mueter and Litzow, 2008), with temperatures as high as 8°C observed at a nearby mooring buoy 

(M2; NOAA, 2005). While blue king crabs are often described as a cold-water adapted species, 

growth rates increase exponentially up to 8°C, and they can tolerate a wide range of temperatures 

(Stoner et al., 2013). Furthermore, increased temperature does not appear to cause physiological 

damage to blue king crabs until around 21°C (Stoner et al., 2013), though it could cause 

ecological changes, modifying interactions with competitors and predators.
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In particular, agonistic interactions between red and blue king crab may be increased at 

higher temperatures. Red king crab are cannibalistic and aggressive congeners (Stoner et al., 

2010) and after the 1970s Bering Sea regime shift, red king crab abundance increased in Pribilof 

Island waters, resulting in more frequent interactions between these two species. Recent research 

supports the hypothesis that age-1 and age-0 red king crab may exert substantial predation 

pressure on age-0 blue king crab (Long et al., 2015) in the Pribilof Island region, and that these 

interactions may peak during the winter and spring when both species migrate to nearshore 

waters to spawn and mate. As a result, age-0 crabs of both species are often in close proximity, 

though differences in habitat preference may help reduce interactions.

Juvenile red king crab prefer areas with complex, biogenic structure (Pirtle and Stoner, 

2010), while juvenile blue king crab prefer areas with a shell hash substrate (Tapella et al.,

2009). These preferences are likely driven by different needs. Red king crab habitat preference is 

thought to reflect a desire to maximize foraging opportunities (Pirtle and Stoner, 2010), while 

blue king crab preferences may reflect a predator avoidance strategy (Daly and Long, 2014b). 

Interstitial space in shell hash habitat provides refuge for blue king crab and their dull, mottled 

color makes them highly cryptic in this substrate, providing effective protection from larger 

congener predators (Daly and Long, 2014b). At warmer temperatures, however, energetic 

demands increase and blue king crab may need to balance foraging requirements against the 

strategy of remaining still and cryptic.

In addition to influxes of crab, groundfish biomass increased substantially after the mid- 

1970s regime shift and these increases have often been posited as a causal factor in declines of 

red king crab throughout Alaskan waters (Zheng and Kruse, 2006). Therefore, increased 

groundfish biomass may also be inhibiting Pribilof Island blue king crab recovery. Potential
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groundfish predators in Pribilof waters are numerous and include Pacific halibut (Hippoglossus 

stenolepis Schmidt 1904), Pacific cod (Gadus macrocephalus, Tilesius 1810), walleye pollock 

(Theragra chalcogramma, Pallas 1814), and yellowfin sole (Limanda aspera, Pallas 1814). 

Together these predators exert substantial predation pressure on the Pribilof Island marine 

ecosystem.

Despite the large biomass of fish in this region, however, fish predation on blue king crab 

has rarely been documented. In diet analyses of groundfish across the Bering Sea, only three 

species, Pacific cod, walleye pollock, and yellowfin sole, were documented as blue king crab 

predators (Chilton et al., 2010; Livingston et al., 1993; Livingston and deReynier, 1996). These 

are three of the most abundant fish species in the region (Aydin et al., 2014) and even with low 

rates of predation could exert control over the blue king crab population. Furthermore, blue king 

crab are likely underrepresented in Bering Sea fish diet analyses due in part to the timing of 

groundfish samples not overlapping well with either peak abundance of juvenile king crab or 

their preferred, shallow water habitats.

Thus, to better understand how the aforementioned factors might affect Pribilof Island 

blue king crab recovery, we conducted a suite of laboratory experiments to assess the influence 

of temperature and the presence of a congener on habitat preference and fish predation survival 

of age-0 blue and red king crabs. Our habitat experiments compared blue and red king crab 

habitat preferences at two temperatures, representative of current and warming water conditions. 

To examine the influence of a congener on habitat preferences, we created mixed-species 

assemblages of blue and red king crab at two densities, low (five of each species) and high (10 of 

each species). Finally, we examined fish predation by presenting Pacific halibut predators with
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three different assemblages of crab: blue king crab only, red king crab only, and an even mixture 

of blue and red king crab.

1.2 Materials and methods

1.2.1. Animals

Blue and red king crabs used in this study were reared at the Alutiiq Pride Shellfish Hatchery 

(hereafter “hatchery”) in Seward, Alaska, following methods in Swingle et al. (2013), briefly 

described here. Wild ovigerous female blue and red king crabs were collected from near St. 

Matthew Island and near Juneau, Alaska (respectively) in fall 2010, shipped to the hatchery and 

maintained in 2000 L tanks with ambient, flow-through seawater until larvae hatched in spring 

2011. Newly hatched larvae were placed in 1200 L cylindrical tanks and fed enriched Artemia 

nauplii daily (similar to procedures used in Hetrick et al., 2010). After metamorphosis to the 

juvenile stage, red king crabs were shipped to two different facilities due to logistical constraints: 

the University of Alaska Fairbanks Lena Point Facility in Juneau, Alaska, or to the NOAA 

Alaska Fisheries Science Center Laboratory in Kodiak, Alaska, in May 2011 and then reared 

(Daly and Swingle, 2013; Swingle et al., 2013) until November 2011 when they were shipped to 

the NOAA Alaska Fisheries Science Center’s Behavioral Fisheries Ecology Laboratory in 

Newport, Oregon. Immediately prior to the experiments, age-0 crabs were placed in flow

through seawater at two different temperatures (mean ± SD = 2.8°C ± 0.5 and 7.8°C ± 0.0) with 

shredded polyvinyl chloride pipe or fish net added for structure and fed to satiation daily on a 

diet of OtohimeTM pellets supplemented with gel food containing astaxanthin for red king crabs 

to ensure individuals maintained red coloration consistent with wild-caught crab (Daly et al., 

2013). At the time of experiments crabs had experienced their second post-settlement molt (to
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stage C3) and were 2-5 mm carapace length (CL). At this stage, the two species are 

morphologically distinct. While juvenile red king crabs have pronounced spines and bright red 

carapaces, similarly aged blue king crabs have fewer and smaller spines and a more drab, 

mottled coloration (Daly and Long, 2014b).

Pacific halibut (Hippoglossus stenolepis Schmidt 1904) used in predation trials were 

collected from Chiniak Bay, Alaska, with small trawl nets in the summer of 2011 and shipped 

and reared at the Alaska Fisheries Science Center’s seawater laboratory in Newport, Oregon in 

ambient flow-through seawater (9°C). Fish used in trials varied in length from 21.2 to 24.3 cm 

and were fed gel food comprised of herring and squid until several weeks prior to the start of 

predation trials, when their diet was switched to frozen krill to ensure familiarity with crustacean 

prey.

1.2.2 Habitat preferences for single-species assemblages o f blue and red king crabs 

To examine how habitat preferences of single-species assemblages of blue and red king crab are 

influenced by temperature, we provided age-0 crabs with four habitat treatment types: sand (0.35 

mm quartz sand), oyster shell hash (<16 mm, Pacific Pearl brand), sand with algal mimic 

(multiple strands of green, chenille yarn 20 cm long), and shell hash with algal mimic (Fig. 2). 

The yarn for algal mimics was allowed to foul in flowing seawater for two weeks prior to the 

experiment, as previous research indicates that red king crab are attracted to fouled algal mimic 

for foraging opportunities (Pirtle and Stoner, 2010). These four habitat types were constructed to 

1 cm depth in equally divided quadrants on the bottom of a 26.3 cm diameter bucket. 

Additionally, three pieces of algal mimic were folded in half and added to two of the quadrants. 

To test the effect of temperature on habitat preference, we chilled the seawater by placing six of
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these buckets in a flowing seawater table held at approximately 2°C (mean ± SD = 2.4°C ± 0.2) 

with water height in each bucket matching water height in the table. An additional six buckets 

were kept in an 8°C (mean ± SD = 7.8°C ± 0.2) cold room. At the start of each trial, we 

individually released 10 C3 king crabs (blue or red, depending on the treatment) into the center 

where all four habitat types met, and then covered the bucket with a lid to reduce light. After 24 

h, we removed the lid and recorded the quadrant location for each individual crab and whether or 

not it was on or under vertical structure. In total, we conducted 12 trials for each species (six at 

each water temperature). Crab habitat preferences were determined using Pearson’s Chi-square 

tests in R (R Development Core Team, 2013) to compare observed crab distributions among the 

available habitat types to a uniform distribution. In addition, we used Fisher’s exact tests in R to 

compare observed distribution of crabs on or under vertical structure with the introduction of a 

congener to a uniform distribution.

1.2.3 Habitat preferences for congener-present assemblages o f blue and red king crabs 

We then examined how blue and red king crab habitat preferences changed in the presence of a 

congener at high and low animal densities. These experiments used the same experimental set up 

described above. In these trials, however, we placed blue and red king crabs together in the 

buckets. Low-density congener-present trials consisted of a total of 10 age-0 king crabs (five 

blue and five red), while high-density congener-present trials consisted of a total of 20 age-0 

king crabs (10 blue and 10 red). In total, we conducted 12 congener-present trials (six at each 

water temperature) for each density (low and high). Statistical analyses of these data were the 

same as used for single-species trials.
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1.2.4 Fish predation

We based the design of our fish predation experiments on previous fish predation studies 

(Stoner, 2009). Thus, to better understand the influence of fish predation on blue and red king 

crab we conducted a separate suite of laboratory experiments using Pacific halibut as predators. 

These fish are not only abundant in the Pribilof Island region, but are effective and capable 

predators of juvenile red king crab in laboratory experiments (e.g., Pirtle et al., 2012) and were 

therefore chosen as predators for our blue king crab experiments. Fish predation experiments 

were carried out in four circular tanks (103 cm diameter) supplied with continuous flows (150 ml 

s-1) of sand-filtered seawater held at 8° C (mean ± SD = 7.8°C ± 0.0). Based on crab habitat 

preferences observed in the aforementioned habitat experiments, a thin (~0.5 cm) layer of shell 

hash (pieces of 6-16 mm long oyster shell, Pacific Pearl brand) and 80 pieces of previously- 

fouled 20 cm long chenille yarn were added as substrate. Two Pacific halibut were placed in 

each tank several days prior to the start of the experiment, allowing them to acclimate to their 

new surroundings. During this acclimation period, fish pairs were fed frozen krill as an 

introduction to crustacean prey. If fish pairs did not feed on krill, non-feeding fish were 

substituted with a new fish pair. A total of four fish pairs were removed from consideration in 

this way.

We used fish pairs in this experiment because Pacific halibut are known to perform more 

consistently as predators with social facilitation (Stoner and Ottmar, 2004). Fish pairs were fed to 

satiation 48 h before trials and then not fed until the experiment to standardize hunger levels and 

to insure that fish were uniformly motivated to feed. On the morning (0900 h) of a predation 

trial, we slowly reduced lighting in the room to total darkness over a one-minute interval. Halibut
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are visual predators (Ryer et al., 2008), so this prevented immediate predation as crabs were 

introduced and acclimated to the tank. We then randomly distributed 14 age-0 blue and or red 

king crabs (depending on treatment) over the middle of each tank. After a one-hour acclimation 

period for the crabs, we slowly returned the room lights to standard illumination and began video 

recording using cameras centered over each tank. Trials lasted 3 h and were recorded for the 

entirety. We terminated trials by trapping fish under an acrylic column (28 cm diameter). We 

then removed all substrates from the tank and counted remaining crabs.

Over the course of the experiment, six replicate fish pairs were presented with three 

treatments of age-0 king crab (~ 2-5 mm CL): 14 red king crab prey, 14 blue king crab prey, and 

a mixture of seven red and seven blue king crab prey to determine how crab survival for the two 

species varied in single and mixed-species assemblages. The order in which a fish pair received 

these treatments varied systematically (i.e., of the six fish pairs, two received blue king crabs 

first, two received red king crabs first, and two received mixed red and blue king crabs first).

This was done to minimize order effects, as this was the first time these halibut had encountered 

live crab prey and our limited number of available crabs precluded separate trials to acclimate 

halibut to live crab prey. Due to the low number of available blue king crabs, surviving crabs 

were reused in the last two (out of 18) predation trials, which were both congener present trials.

To assess differences in crab survivorship for fish predation trials, we performed a linear 

mixed effects analysis using lme4 (Bates and Maechler, 2010) in R (R Development Core Team, 

2013), with treatment (blue king crabs only, red king crabs only, and both species) and order as 

fixed effects and fish pairs as a random effect. Graphical analyses confirmed that normality and 

homoscedasticity assumptions were met. We obtained p-values through use of likelihood ratio 

tests, comparing the full model containing the effect in question (treatment) against a simplified
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model in which that term was removed. Finally, post-hoc tests consisted of pairwise paired t-tests 

with Holm correction adjusted p-values. We also used a Pearson’s Chi-square test in R (R 

Development Core Team, 2013) to assess differences between red and blue king crab 

survivorship in congener-present trials.

In addition to crab survival, we assessed fish predation efficacy using video recordings of 

the predation trials. These data allowed us to better explain any observed differences in crab 

survival, determining whether differences were related to the effort fish put into predation or the 

relative success of those efforts. In these recordings we tallied the number of strikes a fish made 

(distinctive forward lunges made in an attempt in capture prey) on a particular target (localized 

area in which the predator had identified a prey item and was attempting to capture it). As not all 

targets were successfully captured with the first strike, we therefore calculated metrics for the 

number of crabs consumed per strike and number of strikes made per target identified. 

Observations were made for all but one of the predation trials, as a flooding event clouded 

seawater in the last predation trial such that observations of fish movements were impossible.

(By draining the tank we were able to determine crab survivorship; survivorship for this trial was 

64% so visibility was considered sufficient for the halibut to successfully capture prey.) Thus, to 

assess differences in predation efficacy according to treatment type (blue king crabs only, red 

king crabs only, both species), we performed a linear mixed effects analysis using lme4 (Bates 

and Maechler, 2010) in R (R Development Core Team, 2013). Each metric was assessed 

separately and considered the fixed effect for that model. For all models, fish pair was added as a 

random effect. Model assumptions were met, and significance and post-hoc tests were conducted 

as described above.
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Finally, we compared fish activity levels among treatments to determine if differences in 

crab survival could be simply due to inactivity rather than differences in predation efficacy. Fish 

activity was calculated as the sum of the number of fish (0-2) active in a 15-minute block of time 

(n=12) divided by the total possible number of fish active over the entire trial (2*12=24). As 

graphical examinations showed these data were highly non-normal, comparisons of fish activity 

were made by transforming the data to a binomial distribution (any trial with fish activity less 

than 1 was assigned a 0 value) and analyzed as a general linear model with mixed effects (R 

Development Core Team, 2013), using the glmer function in lme4 package. P-values were 

calculated with the same method as described for the other metrics of fish predation efficacy. We 

found that measures of fish activity did not vary among treatments (x2=2.5, p=0.29; blue king 

crabs: 50 +/- 22, both species: 83 +/-17, red king crabs: 20 +/- 20; mean activity score +/- SE).

1.3 Results

1.3.1 Habitat preferences

In single species trials, blue king crab habitat preferences varied by water temperature. In 

cold water (2°C), blue king crabs were not uniformly distributed (x2=34.0, p<0.001), preferring 

habitats with shell substrate while avoiding those with sand (Fig. 3A). At higher water 

temperatures (8°C) blue king crab were still most commonly found in habitats with shell 

substrate (Fig. 3A), but not significantly more so than in other habitat types (x2=7.1, p=0.07). In 

contrast, red king crab distribution among habitat types differed significantly from uniform at 

both water temperatures (8°C: x2=30.7, p<0.001; 2°C: x2=18.4, p<0.001). Individuals avoided 

habitats without mimic present, preferring habitats with shell substrate and algal mimic the most 

(Fig. 3B).
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Habitat preferences of each species changed when in the presence of their congener. In 

low-density congener trials, most crab distributions were uniform (8°C red king crabs: x2=2.3, 

p=0.52; 2°C red king crabs: x2=1.7, p=0.63; 8°C blue king crabs x2=6.5, p=0.09), indicating no 

habitat preference (Fig. 3C and 3D). Blue king crabs in cold water were the only group to exhibit 

a preference (x2=8.0, p=0.05), preferring habitat with shell substrate (Fig. 3C). In contrast, crab 

distributions in high-density congener trials were all significantly different from uniform. 

Regardless of temperature, blue king crabs sought out habitat with shell substrate and algal 

mimic (8°C blue king crabs: x2=19.7, p<0.001; 2°C blue king crabs: x2=20.1, p<0.001; Fig. 3E). 

Red king crabs preferred habitats with algal mimic present in warmer water temperatures 

(X2=8.4, p=0.04; Fig. 3F), as well as in colder water temperatures (x2=13.3, p=0.01; Fig. 3F), 

though the only habitat they appeared to avoid at either water temperature was that of bare sand 

(Fig. 3F). Furthermore, the distribution of crabs on versus under vertical structure did not differ 

from uniform, regardless of temperature or with the presence of congeners at either high or low 

densities. The results of Fisher’s Exact test on single-species trials were as follows: p=0.48 (blue 

king crabs 2°C), p=0.40 (blue king crabs 8°C), p=0.06 (red king crabs 2°C), p=0.34 (red king 

crabs 8°C); low-density congener present trials, p=0.39 (blue king crabs 2°C), p=0.63 (blue king 

crabs 8°C), p=0.73 (red king crabs 2°C), p=0.92 (red king crabs 8°C); high-density congener 

present trials, p=0.09 (blue king crabs 2°C), p=0.79 (blue king crabs 8°C), p=0.41 (red king 

crabs 2°C), p=0.14 (red king crabs 8°C).

1.3.2 Fish predation trials

In fish predation trials, crab survival varied among treatment groups (blue king crabs 

only, red king crabs only, and both species) as evidenced by a significant improvement in the
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model’s ability to predict crab survival with the inclusion of the “treatment” term (x2=15.3, 

p<0.01; Fig. 4). Post-hoc tests indicated that survival was significantly higher in blue king crab 

only treatments than in red king crab only treatments (t=0.03; Fig. 4A). Furthermore, blue king 

crab survival was significantly higher when both species were presented together to fish 

predators (x2=16.0, p<0.01; Fig. 4B).

Measures of predation efficacy further indicate that red king crabs are easier prey for 

Pacific halibut than blue king crabs. Fish predators were significantly more efficient at preying 

on red king crab, with a higher ratio of crabs consumed per strike (x2=11.9, p=0.00; Fig. 5) and 

fewer strikes made per target (x2=6.9, p=0.03; Fig. 5) in trials with only red king crab present. In 

general, the two species of crab exhibited different behaviors in the presence of predators, with 

blue king crabs more likely to shelter under shell hash and red king crabs more likely to climb 

within the habitat.

1.4. Discussion

This study demonstrated that blue king crab exhibit plasticity in habitat preference. This 

is an unexpected result, as previous research has shown that blue king crab are morphologically 

adapted for shell hash habitat (Daly and Long, 2014b). As a result, any movement out of these 

specific habitat types might have consequences for survival. Despite this, when red king crab 

congeners were introduced in cold water trials, blue king crab habitat preferences did change. At 

both low and high densities, the presence of congeners led to a decrease in blue king crab use of 

shell hash habitat and an increase in use of habitat with vertical structure, specifically an increase 

in use of sand with algal mimic in low-density trials and of both sand with algal mimic and shell 

with algal mimic in high-density trials. Red king crab preferred these habitat types in single
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species trials. Thus, in cold waters, crowding appears to drive blue king crabs into areas 

preferred by red king crabs. This trend is counter-intuitive in light of recent research indicating 

that shell hash habitat may confer blue king crab a competitive advantage over similarly aged red 

king crab, as older red king crab predators preferentially prey upon red king crabs in shell hash 

habitat (Daly and Long, 2014). In addition, this behavior places the slower-growing blue king 

crabs in direct contact with red king crabs, which become potential predators as they grow. The 

reason for this move may, therefore, be related to the predation efficacy of red king crabs.

Laboratory studies have shown that vertical structure decreases the efficacy of both crab 

(Long and Whitefleet-Smith, 2013) and fish predators (Pirtle et al., 2012; Stoner, 2009) on 

juvenile king crab. Studies have also shown similar shifts in blue king crab habitat preference 

toward complex habitat when in the presence of age-1 red king crab predators, as well as 

successful predation of age-0 blue king crabs by age-0 red king crab (Long et al., 2015). Thus, 

the observed shift in blue king crab habitat preference indicates that age-0 red king crab, which 

tend to be larger and more aggressive than similarly aged blue king crab, may also be seen as a 

threat to the smaller blue king crabs. Phenotypically, blue king crabs lack spines or other 

predator deterrents, supporting the hypothesis that crypsis is a preferred survival strategy (Daly 

and Long, 2014b). However, in regions of high-crab density, encounter rates increase and crypsis 

may become a less effective strategy. In these cases, when the likelihood of encountering a 

predator is high, survival strategies may shift from those based on avoiding predation, to those 

based on deterring predation. Structure can deter predation by interfering with predators’ 

movements (Bartholomew et al., 2000) and increasing the amount of area to be searched before 

finding prey (Long et al., 2012), while additionally providing a physical barrier sheltering prey 

from sight (Long and Whitefleet-Smith, 2013). The reduction of predation pressure provided by
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complex habitat has been demonstrated in numerous aquatic systems (Everett and Ruiz, 1993; 

Gotceitas and Colgan, 1989; Ochwada et al., 2009).

Blue king crabs in warm water trials were less likely to use shell hash habitat, and more 

likely to use sand with algal mimic habitat than in cold water trials. Use of sand with algal mimic 

habitat increased when red king crab congeners were present, and was greatest in the high- 

density congener present trials. Increased use of habitat with structure in the presence of 

congeners parallels the shift observed in cold water trials and could provide increased protection 

from predators. Predation deterrence did not, however, explain the increased interest in sand with 

algal mimic habitat in single-species trials.

These results demonstrate that blue king crabs can be behaviorally plastic, switching 

from predator avoidance when predator encounter rates are likely low to predator deterrence 

when encounter rates are higher. Though blue king crabs are often described as a cold-water 

adapted species, they can tolerate a wide range of temperatures, suffering no physiological harm 

until around 21°C (Stoner et al., 2013). Temperature shifts could, however, cause behavioral 

changes in blue king crab populations. Conspecific cannibalism rates do not appear to increase 

among juvenile blue king crabs in reared in warmer waters (Stoner et al., 2013); however, fish 

and intra-guild predation rates on juvenile blue king crab have not been compared across 

temperatures and may increase. If these types of predation increase, cold water habitat could 

provide a refuge from predation. Fish predators are less active (e.g., Beamish, 1978; He, 2003; 

Stoner and Sturm, 2004) and metabolic rates drop (e.g., Andgilletta et al., 2002; Brett, 1971; He 

and Wurtsbaugh, 1993) in colder waters. Thus, predation rates in these regions are likely lower 

than in warmer waters. In warm waters the observed shift of blue king crabs into areas with
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vertical structure warm water single-species trials could, therefore, represent another switch from 

predation avoidance to predation deterrence strategies.

Although red and blue king crabs are closely related, their habitat preferences showed 

marked differences. Red king crab preferred habitat with structure in single-species trials (shell 

with algal mimic), a result observed in previous research (Hetrick et al. 2010, Pirtle and Stoner

2010). In the presence of congeners, at both low and high densities, though crabs leave this 

preferred habitat type and move into shell hash habitat, an area that is relatively lightly used in 

single-species red king crab trials. Shell hash is well used by blue king crabs and perhaps red 

king crabs are attracted to blue king crabs, seeing them as a potential source of prey. Red king 

crabs are more aggressive and exhibit more intra-cohort cannibalism than blue king crabs (Stoner 

et al., 2013). An influx of red king crab could represent an increased predation threat to blue king 

crabs. This supports our interpretation that blue king crab habitat use patterns in the congener 

present trials represented a switch from predator avoidance to predator deterrence strategies.

Increased groundfish predation has long been suggested as a factor contributing to the 

Pribilof Island blue king crab recovery failure (Zheng and Kruse, 2006), but our results indicate 

that Pacific halibut, at least, are not likely to be restricting Pribilof Island blue king crab 

recovery. We found age-0 blue king crabs to be much more successful at avoiding fish predation 

than age-0 red king crabs, both in single-species (60 to 33%, respectively) and in congener- 

present (71 to 12%, respectively) predation trials. In contrast to our hypothesis that red king crab 

might have a negative impact on the ability of blue king crab to avoid predation, average blue 

king crab survival increased in the presence of red king crab congeners. Measures of fish 

predation efficacy (crabs eaten per strike and target, number of strikes per target) indicate that 

halibut, which are visual predators, had difficulty detecting blue king crabs due to their high
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degree of crypsis. It is important to note that hatchery-reared red king crab juveniles are 

behaviorally plastic, becoming better at predator avoidance with increased exposure to fish 

predators (Daly et al., 2012). While we used naive crab prey, our results are not likely an artifact 

of this as both species were unfamiliar with fish predators and thus both likely to improve 

predator avoidance skills with increased exposure to fish predators.

If the results of our fish predation study hold true in the wild, age-0 blue king crabs are 

likely less vulnerable to fish predation than wild age-0 red king crabs. Our research supports 

previous studies in suggesting that the recovery failure of the Pribilof Island stock may instead 

be tied to increases in intra-guild predation within and among cohorts (Long et al., 2015). Future 

research should examine predation rates with other fish predators in order to fully refute the role 

of fish predation in limiting Pribilof Island blue king crab recovery. Increases in crab density and 

crowding may affect fish predation efficacy with population-level effects. While we were not 

able to observe individual crab behavior in our fish predation experiments, our habitat 

experiments showed shifts in habitat use as a response to higher crab densities. Such shifts could 

affect the ability of blue king crabs to avoid fish predation, contributing to population 

bottlenecks.

More broadly, our research indicates that temperature could also mediate indirect 

interactions between congeners and their predators through shifts in habitat use. While the role of 

temperature in structuring marine ecosystems has been well documented, much of this research 

centers on the physiological tolerances of individual species and, more broadly, on overall 

changes in productivity associated with bottom-up controls (e.g., Fields et al., 1993; Lubchenco 

et al., 1993). Ecological studies have, in addition, assessed changes in predation risk (Elliott and 

Leggett, 1996), prey availability (Heath, 2005), foraging rate (van Dijk et al., 2002), and
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competition (Persson, 1986) in a variety of fish species (for an excellent review see Graham and 

Harrod, 2009). In contrast, relatively little research has assessed the relationship between 

temperature changes and small-scale, shifts in behavior and habitat preference. Researchers are 

beginning to address the more subtle ways in which temperature influences behavior, from 

noting changes in sea turtle nesting habitats (Refsnider and Janzen, 2012), to detecting increased 

behavioral variability in hermit crabs (Briffa et al., 2013). These findings, as well as the shift in 

habitat preference observed in this study, indicate that temperature changes could affect 

ecological relationships in subtle and unexpected ways, presenting a new area of inquiry.
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1.6 Figures
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Figure 1.1 Changes in Pribilof Island blue king crab harvest, biomass over tim e (metric 
tons; dotted line) and mature male biomass (metric tons; solid line; from Foy, 2010).
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Figure 1.2 Crab h a b ita t a rran g em en t used  in h a b ita t p reference  trials: sand (upper left), 
shell (upper right), sand with algal mimic (lower right), shell with algal mimic (lower left).
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Figure 1.3 Blue and  red  king crab h ab ita t p references: Percentage (+/- SE) of crabs 
observed by habitat type at 2°C (white bars) and 8°C (gray bars) for single species trials: (A) blue 
king crabs, (B) red king crabs; low-density congener trials: (C) blue king crabs, (D) red king 
crabs; and high-density congener trials: (E) blue king crabs, (F) red king crabs. Habitat types 
include sand, shell, sand with algal mimic (SandMim) and shell with algal mimic (ShellMim).
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Figure 1.4 Blue and  red  king crab survival in fish p red a tio n  tria ls  (A) Total crab 
survival (% +/- SE) by treatment. Blue king crab had significantly higher survival than red king 
crab, while the result with a congener present was intermediate. (B) Crab survival (% +/- SE) by 
species in congener present trials. Blue king crabs had higher survival than red king crabs.

27



CM

03

CO
o

CO
o

o

CM
o

o
o

□  Blue king crabs
□  Congener present
□  Red king crabs

Consumed/strike Strikes/target

Metric of efficiency

Figure 1.5 Fish p red a tio n  efficacy by trea tm en t: blue king crab trials (dark gray bars), 
congener present trials (light gray bars), and red king crab trials (white bars). The number of 
crabs consumed per strike varied by treatment, with successful consumption of crabs per strike 
lowest in blue king crab trials and highest in red king crab trials. In contrast, the number of 
strikes per target was similar among all three treatments. Error bars represent standard error. Star 
represents significant difference.
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Chapter 2: Community development versus economic development: Place-making as a 

framework for understanding development in fishing communities1

Abstract

This paper describes how place-making theory, with its focus on power dynamics, local goals, 

and non-market, locally-valued, place-specific characteristics, can provide a useful framework 

for managers to better design fishing community policies. Social data in fisheries management, 

while becoming more common in fisheries management analyses, are typically restricted to 

quantitative measures. These data are limited, however, and often cannot adequately summarize 

the dynamics within fishing communities. In contrast, detailed ethnographic research and the 

theoretical framework of place-making can provide a useful methodology through which to 

gather social data to understand resource-dependent communities and the effects of fisheries 

management policies in these places. Place-making describes the process through which physical 

spaces are transformed into socially constructed places, invested with social and cultural 

meaning. Place-making ideas and practices can therefore interact with economic development 

efforts to help create (or fail to create) sustainable communities. To examine how place-making 

and development efforts articulate in the Pribilof Islands, we conducted six months of 

ethnographic research in the rural, Native communities of St. George and St. Paul, Alaska. We 

found that residents in both communities strategically reject development initiatives that might 

undermine local autonomy and rather pursue development that creates and furthers a place-

1Lyons, C, CL Carothers, and K Reedy. Community development versus economic development: 
Place-making as a framework for understanding development in fishing communities. Prepared 
for submission to Maritime Studies.
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based, local economy. Furthermore, residents in St. Paul harnessed local development efforts 

that aligned well with their understandings of, and desires for, their community, successfully 

establishing a local halibut day-fishery, which, along with a local processing plant, support the 

community economically. In contrast, residents of St. George developed narratives of resistance 

to help gain control over local resources currently controlled by an external corporation tasked 

with representing the village. This study supports previous research indicating that policies and 

development projects that increase local power and self-determination are the most successful in 

furthering community sustainability and well-being.

2.1 Introduction

In this paper, we describe how detailed ethnographic research and the theoretical 

framework of place-making can provide a useful methodology through which to gather social 

data for informing fisheries management processes. A place-making framework considers the 

ways in which individuals and groups actively create and shape the places they live into 

communities, how “structures of feeling that bind space, time, and memory in the production of 

location” are formed (Gupta 1992). In short, it focuses on the cultural creation and understanding 

of local environments and therefore encapsulates important indicators of well-being such as fate 

control, cultural integrity and contact with nature (AHDR 2004).

These types of data are conspicuously absent from most management discussions, despite 

the legal requirement that managers examine potential effects of policies on fishing communities 

(Magnuson-Stevens Fishery Conservation and Management Act of 2006). While some social 

scientists in fisheries management acknowledge and lament these shortcomings (e.g., Sepez et al.

2006), little headway has been made toward including detailed, site-specific, socio-cultural data
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on fishing communities in the decision-making process. On the rare occasions when managers do 

include non-economic social data in assessments, these data come from broad, large-scale 

datasets (e.g., US Census), garnered from available online sources, or based on surveys or 

interviews administered during brief visits to fishing communities. The data collected are often 

limited and typically focus directly on involvement in fisheries (Himes-Cornell et al. 2013). The 

complex relationships between fishing peoples and their resource bases, however, are difficult to 

capture in such broad scale data or numerical summaries (Sepez et al. 2006).

When managers exclude socio-cultural data the ramifications can be serious. Exclusion of 

these data can paint simplified pictures of a community, with unintended consequences, such as 

perpetuating inequality, reducing resilience, and disturbing networks of informal social controls 

over resources (Poe et al. 2014). This is especially true for indigenous communities, for whom 

historical conditions are necessary to understand or meaningfully assess contemporary 

conditions. Thus, we posit that examining intersections between place-making and development 

can provide a useful lens through which to understand the important social and cultural 

dimensions of fisheries dependent communities for inclusion in management decision-making. 

Such a framework allows for integration and comparison of socio-cultural values with the 

economic indicators and programs currently used in management, providing a useful point of 

entry into management discussions. Below, we provide an example of the framework’s utility, 

using the Pribilof Island communities of St. George and St. Paul, Alaska as a case study.

2.2 Place-making

An understanding of place is essential to understanding place-making. Place, though 

often considered a constant backdrop on which to study social changes, is more than a static,
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unchanging natural characteristic. Rather, place is a constantly changing social construct, one 

that is embodied in a concrete and particular location (Thornton 2008). Though bounded, place 

does not refer to an isolated area, separate from larger global communities and networks. As 

Harner (2001) explains, “place is the interaction between extralocal (global) forces, local 

histories, cultural constructs, and individual human agency”. Furthermore, understandings of 

place can be predicated on two aspects of a landscape: “the physical support it provides (means) 

and the intangible rewards it offers (meanings)” (Marsh 1987). This distinction stresses the role 

of social, in addition to physical contributions in the formation of place. Succinctly put, place is 

the “milieu in which humans transform the earth into the home of human kind” (Sack 1999). It is 

also, however, the ways in which place shapes human communities and cultures. In many 

indigenous cultures, place names are embodied with moral stories and histories (Basso 1996; 

Thornton 2008). Walking the land or even thinking about these places, can therefore ground 

individuals in their cultural heritage.

Thus “place-making” can be seen as the process through which places are socially 

constructed and invested with social and cultural meaning and, in turn shape human 

communities. By answering everyday questions such as, “What happened here? Who was 

involved? What was it like? Why should it matter?” (Basso 1996), a set of shared symbolic and 

narrative elements become fused into a cohesive sense of place. The process is integrative and 

often contested, requiring a continual melding of geography, autobiography, and metaphor 

(Burton-Christie 2009), based on individual sensations and experiences (Tuan 1977). This 

melding is represented and reified through everyday life and things like performances, artwork, 

and even advertising efforts (Brannstrom and Neuman 2009). Building on Marsh’s (1987) work, 

Harner (2001) argues that means and meanings continually interact as “changing power relations
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(access to the means of existence) privilege one discourse, and the meanings in the landscape, 

over another”. Development initiatives, which are often initiated by distant, powerful 

government centers, therefore can destabilize local power dynamics and alter local place-making 

efforts. In such cases, place-making can be used as a tool for local resistance (Gupta and 

Ferguson 1997; Scott 2008) and for imagining and defining alternative economies (Ingold 2011).

2.3 Pribilof Island history

Place-making is an active, continuous process; as such, it can be best understood through 

an historical perspective. St. Paul and St. George are small, mainly Aleut (Unangan)A villages, 

with an unusual history. The islands are roughly 40 miles apart and located in the Bering Sea, 

more than 200 miles from the western coast of Alaska. While known to the Aleut people, the 

islands were not home to permanent settlements at the time of Russian contact in the 18th century 

(Black 2004; Torrey 1978). Instead, Russian fur seal traders, upon discovering that the islands 

hosted fur seal breeding grounds, began to seasonally relocate Aleut hunters from their villages 

in the Aleutian Islands, bringing them to the Pribilof Islands and forcing them to harvest fur seals 

(Torrey 1978). Year-round settlements in the islands eventually developed in the early 1800s 

(Corbett and Swibold 2000).

In 1867, Alaska was sold to the United States, and Pribilof residents became wards of the 

federal government (Jones 1980). During this period, conditions in the Pribilof Islands steadily 

worsened, as first private corporations and then federal agents attempted to maximize seal 

harvest profits. Government agents implemented strict policies including: obligatory labor, 

federal control over local politics, a ban on sugar (which was frequently used to make alcohol), 

condoning of exile as a punishment, and, finally, a policy of isolation and secrecy designed to
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prevent outsiders from discovering the cruel conditions shaping local life (Jones 1980). These 

policies, as well as the issuing of supplies rather than wages, gave government agents a great 

deal of control over local people.

World War II changed the relationship between Pribilof residents and the United States 

government. Fearing Japanese attack on the islands, government officials evacuated residents to 

an abandoned cannery in Funter Bay, near Juneau, Alaska (Torrey 1978). Residents from several 

other Aleut villages were also evacuated to camps in southeast Alaska. Conditions in the camps 

were dismal and an estimated one in 10 internees died due to disease and starvation (Sepez et al.

2007). Eventually, a few Pribilof Islanders were allowed to move from this camp to Juneau, to 

address a labor shortage in the city (Torrey 1978). Exposure to life in a modern community 

fueled a desire to fight for political rights and economic sufficiency.

After the war, residents were returned to the Pribilof Islands and initiated a series of 

campaigns to fight for their rights. These campaigns led to improved working conditions and 

increased local control (Torrey 1978), and the right to self-governance through the establishment 

of tribal governments (Jones 1980). Though the establishment of tribal governments brought the 

right to sue, apply for grants, and act in government-to-government consultation, the federal 

government retained substantial power in both communities (Jones 1980). However, the political 

environment changed significantly in the late 1960s, with Alaska gaining statehood. Statehood 

granted Alaska the right to 70% of the earnings from Pribilof Island sealing operations, making 

oversight of the islands financially draining to the federal government (Jones 1980). In response, 

the federal government attempted to consolidate the two Pribilof Island communities, by moving 

residents from St. George to St. Paul (Torrey 1978). This proved to be wildly unpopular with 

local residents, and although several families (approximately 60 people, at least a quarter of the
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population) did move to St. Paul, the majority of St. George residents refused to move (EDAW 

2008; Torrey 1978).

Soon after, the federal government announced its intention to withdraw from the islands 

(Torrey 1978). Declines in fur seal abundance, combined with the increased costs of paying 

residents living wages, made fur sealing a less profitable endeavor (Jones 1980). In 1973, the 

federal government closed down sealing operations on St. George and for the next 10 years, St. 

George was used as a base for researchers studying the decline of the local fur seal population 

(Jones 1980). During this period, the federal government continued to support the community, 

while seal harvesting continued in St. Paul.

To prepare for the government’s withdrawal, residents worked to take control over their 

local economies. These economies were bolstered by funds earned through litigation (State of 

Alaska 2011). In protest of their treatment during World War II, the communities, along with 

several other Aleutian Island villages, sued the federal government and won approximately $8.5 

million in settlement money that was shared among the communities (State of Alaska 2011). 

Their burgeoning self-reliance was dealt a strong blow in 1985, however, when declines in fur 

seal populations, combined with the anti-sealing agenda of environmental organizations like 

Greenpeace, created enough political will to close the fur seal fishery and abruptly withdraw 

from both communities. Pribilof Island residents responded by demanding government support 

to transition their local economy from a sealing base to a fisheries base. The outcome of the 

political struggle was two-fold: the federal government promised to provide $20 million dollars 

to fund the development of fisheries-related infrastructure on both islands and in 1992 also 

allocated fishing quota to St. Paul and St. George through the Community Development Quota 

(CDQ) program (Ginter 1995; State of Alaska 2011).
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As a result of these actions, both communities were able to work toward establishing 

fisheries-based economies. Harbors were built on both islands and residents began participating 

in a local halibut fishery. In addition, the islands became service hubs for vessels participating in 

the Bering Sea crab fisheries. Floating and land-based processors brought landing tax revenue to 

the communities, supplemented by the sale of food, supplies and pot storage space to crab 

fishermen. Resource volatility and changes in resource management, however, have greatly 

affected the stability of both communities.

Community stability has also been affected by interactions among a suite of local and 

regional political entities that structure these communities today. Important political entities in 

the Pribilof Islands include the tribal governments, city governments, the regional ANCSA 

(Alaska Native Claims Settlement Act) corporation (Aleut Corporation), village ANCSA 

corporations (Tanaq in St. George and TDX in St. Paul), and CDQ corporations (APICDA in St. 

George and CBSFA in St. Paul). ANCSA and CDQ corporations own local resource rights, with 

surface resources allocated to the village corporations, subsurface resource rights to the regional 

corporation, and certain fish resource rights to the CDQ corporations (Case and Voluck 2002). 

The city government is responsible for maintaining infrastructure and amenities such as roads, 

electricity, and garbage management. The tribal government receives grant money to conduct 

social welfare programs or small-scale development projects, and has the right to enter into 

government-to-government consultations on policy and development initiatives. The competing 

needs of these organizations can, therefore, make day-to-day management of village life 

difficult.

Despite these difficulties, St. Paul is a bustling fishing community, with a fleet of around 

20 local boats participating in a day fishery for halibut from June-October. Taxes collected from
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a year round processing plant support the city government, providing funds for building and 

maintaining infrastructure and median household income is $38,750 (State of Alaska 2014). In 

contrast, St. George struggles. With no processing plant to provide tax money, the city 

government depends upon state and federal aid to maintain infrastructure. A handful of boats 

participate in the local halibut fishery and they depend upon a tender boat to ferry catch over to 

St. Paul. Bad weather and mechanical problems can prevent the tender from leaving harbor, 

occasionally causing the catch to spoil before it can be processed for commercial sale. Though 

median household income is higher than in St. Paul ($44,792; State of Alaska 2014), costs are 

also much higher in St. George. Heating fuel alone is 1.5 times higher than in St. Paul 

($7.74/gallon compared to $5.20/gallon; State of Alaska 2014). Groceries, electricity, and 

gasoline are also more expensive in St. George and, as a result, 14.5% of the population lives 

below the poverty line, as compared to only 11.5% in St. Paul (State of Alaska 2014).

2.4 Alaskan development programs relevant to the Pribilof Islands

Today, life in the Pribilof Islands is profoundly affected by two development programs: 

ANCSA and CDQ programs. To understand how these programs work, however, it is necessary 

to first to understand the concept of development. “Development” was a response to the end of 

the colonial era in the aftermath of World War II. First at the Bretton Woods Conference (US 

Department of State 1944) and then again in Truman’s inauguration speech (Truman [1949] 

1964), wealthy, western nations began to realize that turmoil and poverty in the global South 

threatened the stability of a successful global economy. In response, they advanced the concept 

of “development” (Escobar 1997). At its core, development was about helping the poor and 

unfortunate, but it was an idea flawed by problematic assumptions about who the poor were, why

45



they were poor, and what could best be done to alleviate this poverty (Berger 1985). In the 

development paradigm, the “poor” are defined as those lacking sufficient monetary income and 

this lack is considered the root of all social ills (Escobar 1991). The cause of poverty is 

considered the result of a lack of “progress”, which is defined as a process of linear and 

inevitable social and technological improvement, achieved through industrialization (Hearth 

2009). Under this worldview, fostering economic growth through participation in the global 

market becomes the best way to reduce poverty. Thus, development programs fought to eradicate 

poverty through integration into the global market, using western, primarily urban-produced, 

technology and knowledge (Autumn 1996).

ANCSA led to the designation of land rights for Alaska Native groups, while the CDQ 

program provided fishing rights to local communities. Specifically, ANCSA outlined which 

lands remained in Native hands, and which became the property of the state and federal 

government (Mitchell 2001). Tribal governments, however, did not receive control over Native 

lands, rather ANCSA stipulated the formation of Native corporations (Berger 1985; Mitchell 

2001). These corporations received title to Native lands and could manage or develop them for 

the benefit of shareholders. This structure was clearly part of a development and assimilation 

paradigm, with the corporations, theoretically, providing economic opportunity through 

increased development and industrialization opportunities in rural Alaska.

The development paradigm fostered by ANCSA had several flaws. In 1985, Berger 

conducted an intensive study of village life post-ANCSA; the people he spoke with valued 

access to their subsistence resources over opportunities to industrialize and felt that control over 

local harvest efforts had eroded (Anders and Langdon 1989; Conn and Langdon 1988; Langdon 

1986). They feared, furthermore, that they might lose their lands over time (Berger 1985). The
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new corporate structure legitimately jeopardized their land ownership, as a poorly run 

corporation might lose land to creditors or have shares purchased by outsiders. Finally, ANCSA 

undermined tribal sovereignty, as it removed land ownership rights from tribal control, as was 

the case with Native lands in other parts of the country, and bequeathed these rights to corporate 

entities with no connection to the tribal government (Case and Voluck 2002).

CDQ is a similarly structured development program, creating and distributing resource 

rights among corporate entities specifically created to represent Native interests (NRC 1999). 

Established in 1992, the CDQ program allocated rights to corporate entities for a percentage of 

the annual pollock harvest (Ginter 1995; NRC 1999). As, initially, none of these communities 

had the resources in place to fish these quota, the CDQ groups rented their quota to private 

corporations and invested the profits back into fisheries development projects (NRC 1999). Over 

time, the program changed. Allocations were made for additional fisheries, and the CDQ 

proportion of the total allowable catch increased to 10% (MSFCA 2006).

While initially planning to form a single CDQ group, the Pribilof Island communities of 

St. Paul and St. George eventually formed different CDQ groups. Discussions around the 

formation of a single CDQ group tapped into animosity between the communities, and residents 

could not come to an agreeable distribution of quota or of seats on the board between islands. 

People in St. Paul advocated that these be based on population, while St. George residents 

preferred an even split. Unable to fashion a satisfactory compromise, St. George split off from 

St. Paul and instead joined with communities in the Aleutian chain. Today, St. Paul is the sole 

member of Central Bering Sea Fishermen’s Association (CBSFA), while St. George is one of six 

communities in Aleutian Pribilof Island Community Development Association (APICDA).
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CBSFA is unique among the CDQ groups being the only CDQ corporation to serve just one 

village and headquartered in a constituent village (CBSFA 2013).

Therefore, to better understand how place-making and development efforts articulate in 

the Pribilof Islands, a member of our research team (C. Lyons) spent six months in the 

communities of St. George (June-September 2012) and St. Paul (September-December 2012), 

engaging in participant observation and conducting semi-structured interviews (26 in St. George 

and 24 in St. Paul). We selected participants via snowball sampling (Bernard 2006), focusing on 

long-term residents who had a vested interest in the community and encompassing a diversity of 

perspectives: men, women, elders, youths, fishermen, government officials, and people not 

directly involved in fisheries or fishery support services. Interviews were audio recorded and 

lasted anywhere from 30 min to 2 hours. For analysis, interviews were verbatim transcribed and 

inductively coded in Atlas.ti using a grounded theory approach (Strauss and Corbin 1997). This 

approach involves a researcher sorting codes together into themes, which serve as the foundation 

for the development of theory (Strauss and Corbin 1997). Research results were then presented 

to the communities for feedback to ensure that the findings aligned with the understandings of 

community members.

2.5 Vignette: Struggle in St. George

Far enough east from the bulk of Alaska to warrant being in a different time zone, the sun 

sets late in St. George. Walking down the street during one of their late summer sunsets you 

might think that the entire island has been abandoned to the birds and foxes. Flocks of least 

auklets (or chuuchii in Unangan) swirl across the sky on the way back to their hillside nests and 

houses are still dark. In a few minutes lights will blink on in every third or fourth house,
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indicators that some people, at least, are still living here. But, as the numerous empty, abandoned 

houses reflect, life here isn’t easy, hasn’t ever been easy. The empty homes serve as reminders of 

a series of hardships: an attempt by the federal government to shut down the community and 

move residents to St. Paul in the 1960s, the ten-year period of economic stagnation that resulted 

when some residents refused to move off island and the government shut down fur sealing 

operations to save money, and the failed promise of a fisheries-based economy to replace fur 

sealing as an economic base.

Away from the village, on the far side of the island, the harbor stands nearly empty. One 

floating dock houses fewer than 10 fishing boats, all but one under 30 ft. Most of these boats are 

locally owned, but the largest, a 36 ft tender boat, is owned by the CDQ corporation. Filled with 

ice, the tender waits to shuttle fish to the processing plant 40 miles away in St. Paul. In a few 

weeks these boats will be hauled out and the harbor will be quiet again, save for the fall fuel 

barge, until next summer.

In the early 1990s, though, things were different. The lucrative Bering Sea crab fisheries 

were a derby-style fisheries and participants raced to haul up as many crab as possible before the 

season was shut down, often in a matter of days. The St. George harbor, narrow, shallow, rocky, 

and windswept, offered a place for crab processors to set up shop. Crabbers crowded into the 

dangerous port, happy to shave hours off the transit time required to transport crab to the 

processors in Dutch Harbor. Then came the crab crash of 2000. In part to help rebuild the 

drastically reduced crab stocks (particularly Bering Sea snow crab), managers “rationalized,” or 

privatized access rights to the all Bering Sea crab fisheries in 2006. Guaranteed a set percentage 

of the allowed catch in each season, crabbers were no longer in such a terrible rush to drop off 

their harvest, preferring instead to take their catch to the safer harbors afforded by St. Paul or
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Dutch HarborB, as a result the community lost considerable income from landing taxesC. A St. 

George fisherman explained the effects of crab rationalization on his community, saying, “When 

we had the crab processors up here I know that brought a lot of money, that brought business up 

here... but ever since crab rationalization it was like everything was just taken away from us.

That was a big part of the city’s income ... [the economy] was just mainly crab.”

Years later, locals still feel the loss of that income, legacy of the ill-designed harbor 

created as the community shifted from sealing to fishing. “Crabbing has a lot to do with the 

problems out here. Without the crabbing- when it stopped, it stopped everything here, because no 

monies anymore,” an older gentleman lamented. A new harbor would mean the possibility of a 

service economy- selling fuel and food to fishermen. It would mean the possibility of tax income 

from crab processors, and the arrival of more barges, bringing a wider variety of goods and 

lowering prices. Improvements to the harbor are therefore a priority for locals. As one elder put 

it, “Unless we can reconfigure that harbor to encourage larger boats to come in. I think the 

clock is ticking here. I’m somewhat pessimistic about the future, to be honest.” These sentiments 

are widely shared and, as a result, efforts to improve the harbor are universally supported in the 

village. Physical infrastructure improvements like these may represent the difference between a 

stable future and eventual abandonment of the community.

2.5.1 The harbor in St. George: An example o f  development conflicting with place-making

Unlike in St. Paul, no natural embayments existed on St. George that could be developed 

into a harbor. Instead engineers blasted rock and installed a large breakwater, to create a harbor. 

The project was more expensive than anticipated, however, and the resulting harbor was smaller, 

shallower, and more dangerous than originally designed. Thus, to help achieve the goal of
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creating a more functional harbor in St. George, the state legislature recently allocated $2.5 

million towards the redesign of the St. George harbor.

As part of the redesign project, engineers with the Alaska Department of Transportation 

visited St. George to talk with fishermen about the harbor. The engineers then returned to the 

island several months later to present the results of their efforts to the community in a public 

meeting. In the meeting residents questioned the utility of the proposed harbor designs, noting 

that the proposed changes would do nothing to help accommodate barges and other large vessels. 

The lead engineer dismissed their concerns, explaining, “The barge comes, what, four times a 

year? The design vessel [a hypothetical average vessel used to inform designs] comes four times 

a day. There are design tradeoffs. A big entrance for a barge allows lots of waves to enter the 

harbor.” This sparked a host of angry comments, making the engineers testy and defensive and 

further angering locals who felt their concerns were being dismissed. Residents agreed the 

majority of vessels using the harbor would, in fact, be around seven local fishing boats less than 

30 ft long, plus the tender boat (36 ft) working in the summer months. However, while barges 

(>100 ft) come rarely to the island, they are extremely important.

In a discussion later, an elder explained his concerns from that meeting.

If the harbor is going to function as a fishing harbor, it’s got to be able to accommodate 

barges. Not only for fuel, but for construction machinery, equipment, and materials. It’s 

got to do that. It can’t just be a harbor for 140 ft vessels. What [the engineer] said was 

that, he asked how many times a year do you get barges in here- four times a year. If the 

harbor is designed properly so that we could get barge services, we’re going to get barges 

in and out of there more often. And I think he failed to see that... he was stuck on his
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design and was going to push it through and that’s no good. I mean, why bother to come 

out here and talk to us if you’re not going to listen to our ideas too? They just wanted to 

ram it down our throats and be done with it.

This interaction encapsulates the struggle around development in St. George. Developers 

often feel residents are ungrateful for the money and effort being put into the community, while 

locals feel frustrated that developers don’t take local ideas seriously and fail to meaningfully 

consult residents. These feelings are not limited to the harbor development project, but are 

pervasive. In a discussion about the local CDQ group, one St. George politician summarized the 

suite of local concerns eloquently:

We’ve had our own thoughts and ideas with regard to development in St. George. And 

the people here have not seen any results for all the years trying to make positive things 

occur in St. George. This is a place that has a lot of needs. This is a place that’s got a lot 

of social needs. This is a place that is facing a shutdown of its school. This is a place that 

has an unemployment rate, for the most part, nearing 80%. And when you’ve got 

problems like that and you’re faced with those issues daily it’s tough not to get frustrated 

or, at the very least, it’s tough not to become angry. And people have every right to 

become angry. There are funds being spent in different areas that are not, in our opinion, 

totally appropriate to the mission of the CDQ program. All of us have our opinions I 

suppose, with regard to what we think the program was created for, what the mission of 

that program was. Now has it accomplished all of those? Not all of them, but some of 

them, they have, and you can’t say that APICDA has not been a good partner to work
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with, but it’s sometimes been a very difficult partner to work with... we’re being promised 

that there are going to be some things that are occurring at St. George once the harbor is 

complete. But, you know, we’ve seen it happen before. It’s fits and starts.. .I mean, these 

are things that are promised, but we’ve dealt with a lot of those for many years here at St. 

George and none of those promises have ever been fulfilled to us. So it’s difficult to sit 

and try to be cheerful or try to be optimistic that these things will occur.

This quote captures a variety of local concerns: an urgent desire for significant 

development in the community, frustration when agencies fail to deliver promised projects, and 

anger that local input and comments are largely ignored. Underlying all these concerns is the 

desire for autonomy- the ability to realize the changes they wish to see in their communities, on 

their own timeline and on their own terms.

2.5.2 “The reincarnation o f  government control”

When people in St. George talk about “the government” they are usually referring to the 

federal government and the connotations aren’t positive; the phrase that closest captures local 

meaning is that of “slave masters”. Elders remember being evacuated by the federal government 

and held in camps during World War II. They remember how the government agents tried to 

close the community in the 1960s and the numerous other ways in which residents were treated 

like second-class citizens. Children and grandchildren have been brought up on these stories of 

shame and anger and an awareness of this history permeates the community.

Thus, when discussions about development in St. George include comparisons to the 

government, it speaks to strong feelings of powerlessness and frustration. As an example, when
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asked his opinion on APICDA’s role in the community, an elder described his concerns: “You 

gotta have some local control. I don’t like the idea of them dictating everything. creating CDQ 

was like the reincarnation of government control. And I think we need more local control in the 

community.” Self-determination is a core dimension of human development and well-being in 

indigenous and rural fishing communities (AHDR 2004; Coulthard et al. 2011). And, on an 

individual level, a lack of fate control can lead to anger, violence, and disengagement, while 

those who feel they have control over their destiny are more likely to be engaged and active in 

community life (AHDR 2004).

While fate-control affects the well-being of communities, the struggle for control over the 

shape of development in St. George is about more than psychological benefits; it reflects distinct 

ideological differences between community members and development efforts from APICDA.

As one elder puts it, “In some ways I don’t think it’s community development, it’s whatever 

APICDA decides they want to do.” This quote clearly reflects the ideological difference: the 

development APICDA does is not community development. Community development is 

something different. So what, exactly, is community development to St. George residents?

The question is difficult to answer, and was most commonly discussed in terms of what 

fishing didn’t mean to residents. Specifically, residents expressed two primary concerns 

regarding APIDCA’s vision of community development that do not mesh with local ideas about 

community development: (A) while APICDA does provide some opportunities to fish, these 

opportunities don’t allow locals to fish in the manner they would like to fish and (B) APICDA 

would rather lease out local quota than help residents catch it. The following quotes illuminate 

these concerns by exploring local observations and critiques of APICDA’s efforts to develop 

local fisheries.
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2.5.2.1 Concern A : Fishing opportunities don’t allow locals to fish in the way they desire to fish

[We are] trying to get APICDA to get us the bigger boats we want, things that we want to 

make us more comfortable fishing on our b o a ts . but they want us to fish the way they 

want to fish. So they’re trying to control us. We don’t want that. We’re not the.. .we don’t 

have the government anymore. They’re trying to act like the government.

The board members from APICDA, they told us that they wanted us to get more boats 

that are slow. No more than like 8-10 knots. They say fuel [efficiency is the reason 

w h y ] . [But we] found boats that we wanted and they’re not high speed, they can cruise 

up to 22-23 knots. Which is good because if we fish farther, between 10-70 or 100 miles 

[offshore], we have got to have the power and the speed to come b a c k . If they gave us 

what we wanted, it’s no hassle to them because they’ll get their money back and we’ll be 

able to catch the quota and we’d probably ask for more quota.

2.5.2.2 Concern B: APICDA would rather lease out quota than help locals catch it

They gave up this year. 50-60,000 lbs [of our quota], they gave it away. They’ve been 

working with that partner boat for a w h ile . they’re more into getting the fishing off to 

someone else. The other thing is, when they do that they profit from it. And when they 

profit who really loses? We do.
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Furthermore, the residents who consider themselves professional fishermen, who have 

traveled across the state, leaving home for months at a time in pursuit of fishing opportunities, 

agree that fishing in the local fishery is a different experience. As one APICDA employee 

explained, “A lot of these guys, they go out, come back i n .  and they go back o u t .  they don’t 

want to go to Atka [for instance]. Atka’s way out there [in the Aleutian Chain] and it’s pretty 

brutal out th e re . you gotta stay out there a couple days, you gotta live on the boat and a lot of 

guys don’t want to make that jump.” Another fisherman agreed, “I don’t think anybody’s willing 

to go out from here and fish halibut overnight and be on that water overnight. everybody here’s 

pretty much fished those small boats in day fisheries. They just don’t go out overnight or travel 

any great distance from here to fish.”

Evident in these quotes is the local, small-scale nature of St. George community day 

fisheries. Residents value the ability to fish around their hometown, returning each night. 

However, fish density around the island is low, and the prime fishing areas are 70 or more miles 

offshore. In order to reach those waters and preserve the day-fishery nature of their fishery, 

residents want APICDA to help them acquire larger (30-40 ft), faster boats. In contrast, APICDA 

would prefer to loan out vessels they own (about 50 ft) that can make multi-day trips and travel 

to different areas, catching quota they own in areas across the Bering Sea. This represents one 

important source of the disagreement between community members and their CDQ group. While 

both groups desire local economic development, APICDA sees this development through the 

lens of business, tied to and dependent upon regional economic fisheries concerns. St. George 

Island residents, in contrast, see local economic development as predicated upon addressing local 

needs and concerns first and foremost, regardless of regional concerns. This disconnect continues
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despite communication between residents and the corporation, not spitefully, but as a result of 

the complex fiduciary responsibilities the corporation holds for all six communities it represents.

2.6 Vignette: The contrast of St. Paul

In late September, halibut fishing is starting to wind down in St. Paul. The skies are gray 

more often than not and the wind is constant, blowing dust and grit around the streets and 

whipping the ocean up into frothy waves that are dangerous for small boats. The 30 ft aluminum 

skiffs preferred by local fishermen are tied up in the small boat harbor, though, waiting for a 

break in the weather. At home, eager fishermen are thawing bait and calling up middle schoolers 

to thread the bait over hundreds of hooks, ensuring everything is ready to go should the weather 

change. Across the harbor a 58 ft vessel, the St. Peter, sits in front of the processing plant, 

offloading halibut. Owned by the local CDQ group, CBSFA, the St. Peter has been fishing 

farther offshore, crewed by men who have already caught their allotted portion of the CDQ 

harvest and are now collecting their personal (individual fish quota; IFQ) harvest shares. The 

processing plant hums, as halibut are filleted, vacuum-packed, flash frozen, and placed in boxes 

marked with the CBSFA logo. In a few hours, trucks also bearing the CBSFA logo will load up 

stacks of these boxes for distribution to elders.

2.6.1 CDQ in St. Paul: An example o f  development supporting place-making efforts

This vignette captures just a few of the ways in which CBSFA has made an impact on the 

community of St. Paul. Residents are enthusiastic in their praise for the program and can list 

numerous ways in which the organization supports the community. The following quotes are 

representative of local sentiments toward CBSFA.
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They’re great. They rock. This is what I think of Central Bering Sea [CBSFA], they just rock. 

They help out this community so, so much. Very happy with them. I can’t think of one 

person that could say one bad thing about Central Bering Sea. I can’t see i t .  I work for the 

local tribe and we rock because we do so much for the community, right, but they surpass us. 

They’re the only entity on the island that could surpass us, but give credit where credit is due. 

That’s my opinion and I hope that every person you interview has that same opinion.

I like them, they help the school, they help the city, they help people. They help old folks, 

like me.

I think they’re a good organization. They work good in the community. They do a lot of 

different things. Without their help we wouldn’t have a fire station. Without their help the 

small boat harbor wouldn’t be there. They help the elders with fuel and they also give out 

king crab, opilio crab, and halibut and a couple of salmons throughout the year [to the 

elders]. They’re a good island entity and work well with all the other entities.

A CBSFA employee explains the organization’s philosophy thusly:

We help in many different areas, whether it’s contributing to the elders or the school, the 

Montessori [program ]. we do an elder’s program for fuel and electricity. We try to 

contribute to them, but they can’t actually go down to the dock and fish, so that was one 

way we could help them. We are trying to be joint partners with the t r ib e .  we did a joint
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venture with the city on [a building] where we store our c ra n e . the rescue boat you see 

down in the harbor, we helped with that. We actually completed the small boat harbo r. 

the city needed a new fuel truck, we helped them get th a t .  yeah, we try to see what new 

projects are out there that could help with the community, especially the fisheries area.

These quotes indicate that the development efforts of CBSFA align with local 

development goals of creating a local, fisheries-based economy. The program, however, did not 

work like this from initiation. Though based on a local fishermen’s group, CBSFA like the other 

CDQ groups, was originally headquartered off-island in the business hub of Anchorage. 

Furthermore, it was staffed by outsiders, familiar with business, but unfamiliar with island needs 

and politics. Community members, therefore, had to fight to achieve local control. “In the early 

days, [we had] different management and they had their offices out in Anchorage and stuff. They 

didn’t know what was going on and local people said, no that’s not going to be happening. We’re 

gonna bring the Anchorage office here,” one elder explained.

The process of securing local control required a great deal of political will and 

organization, skills that residents had gained in the 1970-80s, when the government 

simultaneously relinquished control of the islands and shut down the local economic base, fur 

sealing. A city employee described the political battles locals initiated in the aftermath of fur 

sealing to develop an alternate, fisheries based economy: “In the mid to late ‘80s we were 

already working by ourselves to get [fisheries] allocations. By the time the CDQ program was 

devised we were already thinking on our own. We had our harbor under construction at the same 

t im e . after that the CDQ discussion started. People here will tell you that we started it [the 

movement to establish C D Q ]. We originally asked for a 10% allocation of the groundfish quota
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and right now that’s around the total CDQ allocation. We started the harbor in the mid-80s. It 

was a three-phase process and in 27 years we finished the small boat harbor, the last phase. It 

complimented our goals of developing a new economy.” Another factor that aided the 

establishment of local control was the fact that CBSFA was created to serve only one community 

(St. Paul), rather than multiple communities like the other CDQ groups (6-20 communities each; 

WACDA 2008).

Though CDQ has done much to develop a local economy in St. Paul, it is important to 

note that while the local halibut fishery provides money and employment opportunities for 

residents, it does not cover the cost of operating and maintaining city infrastructure. Rather, the 

community development efforts of CBSFA are buttressed by taxes collected on crab processed at 

the local plant (currently operated by Trident Seafoods). As one community member put it, 

“Basically, crab here is like the life blood of the economy. The city depends on the crab tax and 

all that.” In this light, CDQ has not saved the community from collapse, rather it has contributed 

to local well-being by allowing development efforts to support local place-making efforts.

2.7 Local and extra-local politics

While aligning development projects with place-making efforts increases community 

stability, it is important to note that the structure of development programs can obstruct the 

ability of locals to establish such an alignment by complicating local politics and creating extra

local political conflicts with outside groups. These difficulties range from explicit restrictions on 

how funds can be spent to more subtle consequences associated with the corporatization of 

indigenous rights (e.g., Dombrowski 2001; Keys 1997). While these changes are complex and 

nuanced, these programs fundamentally change traditional relationships with resources from
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subsistence (typified by place-based, long-term reciprocal relationships between people and the 

natural world; Moore and Russell 2009) to capitalist (utility-based, individualistic, short-term 

relationships with the environment as a commodity; Moore and Russell 2009) forms, putting 

stress on Native cultures and ways of life (Vaccaro et al. 2009). Such programs also make it 

possible for indigenous peoples to become alienated from their rights and resources; if a 

corporation fails to make a profit, the resource rights may be sold or environmentally destructive 

projects engaged in to pay off debts (Dombrowski 2001). Finally, shareholder bases can become 

divorced from communities, such that corporate goals no longer align with community goals. As 

corporations have fiduciary responsibility to benefit all shareholders equally, this can be a very 

problematic situation for these corporations. Below, we present examples of these kinds of 

struggles observed in each community.

2.7.1 St. George: “Who do you represent... the communities or the large fishing fleet?”

Residents of St. George agree that fishing isn’t as good as it used to be. Fish are harder to 

catch, further offshore, and smaller than in the past. One fisherman describes the changes he’s 

witnessed: “It’s gotten way worse over the years, a lot, lot, lot worse. As a kid, we’d go out and 

fill the boat up in the harbor in a half hour with a hand line, just right out here, right in front of 

town, toward east side of the village. We never even needed to come out here. This harbor 

wasn’t here. We didn’t really need to come around this side. We just launched in front of town 

there, catch all our fish, and going to that end of the island or this end of the island was like a big 

thing. It was a long trip, it was far away.” A younger community member agrees. “When we 

were growing up and [we were] having 15+ boats and not 15+ people fishing, my dad would be
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like, ‘I got 100 fish today’ instead of, ‘I got two because we had to throw one back, it was too 

small’.”

Local halibut fishing pressure consists of a handful of fishermen using 20-30 ft skiffs and 

residents rarely catch the quota of halibut allotted to their community in any given year; as such, 

they believe local declines are not caused by the local fleet, but rather are a result of intensive 

trawling in the area. Residents agree that several miles due east of St. George is an area that 

fishermen in the trawl fleet consider a “sweet spot”. Trawl vessels fish intensively in that area; 

halibut are a prohibited species for trawl vessels, so any incidental catch, or “bycatch,” of halibut 

must be discarded at sea, often killing the halibut locals depend on. “I think there’s trawlers 

operating too close to St. George. They come within three miles of that side of the island. They 

say they’re a clean fishery. They’re clean because they wipe out everything so they don’t have to 

save anything. I mean, they don’t have to mess with fish that they can’t keep because they’ve 

wiped them out,” one fisherman explained.

To a community with no other economic resources, the protection of halibut is a serious 

concern. Residents state that both the city and tribal governments have tried to establish buffers 

to protect these waters, working with the North Pacific Fishery Management Council, the state 

and federal governments, with no success to report at the time of this writing. APICDA has the 

political clout to participate in the management process and can speak on behalf of residents. 

However, much of APICDA’s income comes from trawl fisheries throughout the Bering Sea. As 

a result, APICDA’s role in fisheries management is much different from that of St. George 

community representatives. The former seeks to negotiate a balance among different user groups 

from which it benefits and to whom it is beholden. Island residents, in contrast, have little 

concern for the well-being of APICDA’s business partners, focused as they are on the immediate
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survival of their community. Thus the corporate structure of the CDQ program contributes to 

local strife, the dual goals of economic profit and community welfare at odds with local goals of 

conservation and community well-being. One St. George resident shared a story that well 

summarized local understandings of APICDA’s interactions with trawlers, “[An APICDA 

employee] was on a committee, the sea lion committee for the North Pacific Fishery 

Management Council and he was, he pushed for allowing the trawlers to come within three miles 

of St. George. I asked him a question one time, ‘Who do you represent? Do you represent the 

communities or the large fishing fleet?’ He said he represented the large fishing fleet.” Whether 

or not this story is true, it is a common local perception of APICDA’s relationship with managers 

and trawlers and, furthermore, it underlines the confusion caused by the CDQ program’s dual 

nature of profit maximization and charity.

While these frustrations extend beyond APICDA, the interactions with APICDA are 

especially problematic, as evidenced by the power APICDA wields in management circles. 

Recent legislation has mandated government consultation with ANCSA corporations, a move 

which could be extended to CDQ groups and might diminish the power of tribal governments to 

negotiate on their own behalf (Granitz 2012). If this becomes the norm, local efforts for change 

will become much more difficult. In response to these fears locals are partnering with large 

nonprofits and agencies like Greenpeace, who have enough political clout to advance local 

conservation messages to both regional managers and conservationists across the nation.

2.7.2 St. Paul: “They’re not seeing how much struggling the shareholders do here”

The success of place-making efforts in St. Paul has not been without difficulty; local 

political battles divide the community and are exacerbated by the outside shareholder base to
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which the local ANCSA corporation is beholden. Important local political entities include: the 

city government, the tribal government, the ANCSA Native corporation (TDX), and the local 

CDQ corporation, CBSFA. While board membership of these different entities often overlap, 

each organization has its own distinct agenda, often leading to conflict. Furthermore, these 

conflicts often spill over into the social realm, as family loyalty is split among the different 

entities. Most notable of these conflicts is a lawsuit recently settled between the city and TDX. 

As one resident described the suit:

The city of St. Paul and TDX, the local corporation, have been in lawsuits for the last 15 

years. And I think that plays a major role in how it may or may not have divided the 

community. And that’s what I don’t like, is how we’re not as close-knit a community as 

we should be, as we used to be. When the government ran the community everybody was 

on the same page. Nobody really liked the way the government was controlling things, so 

everybody was working together to find a way to break free from that. And now that we 

have our own entities and our own organizations, I think personalities clashing may be 

dividing the community.

While some of the political battles fought on the island in the past 30 years can likely be 

laid at the feet of personalities, family politics, and the general bickering present in all small 

towns, much of it results from the corporate structure of ANCSA and local government 

restructuring by the Indian Reorganization Act. As described previously, ANCSA was a piece of 

legislation that devolved indigenous land rights into for-profit corporations. Village residents at 

the time were then issued shares in their respective corporation (Case and Voluck 2002). Over
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time, however, many shareholders moved from their villages to cities like Seattle, Anchorage 

and Fairbanks. Thus, the current shareholder bases of the many ANCSA corporations- and the 

boards that represent them- are largely urban and divorced from the villages these corporations 

were originally created to represent. TDX, the ANCSA corporation for St. Paul, is no different. 

As a local politician explained, “The [ANCSA] corporation’s a profit-making corporation and 

they have to answer to the shareholders, so if it looks like it’s going to make money then they’ll 

do i t .  I’ve had it said to me, hey I don’t only have to answer to you guys, I have other 

shareholders that may not live here that we’ve got to answer to, too. And they’re all about 

making money for the shareholders.” This focus on profit-making and increasing shareholder 

dividends has slowed projects vital to community well-being, like the small boat harbor project.

ANCSA, therefore, provides an example of how development projects can hinder place- 

making efforts of even well-organized and politically motivated communities. The program’s 

corporate structure effectively divorced land rights from the community. Therefore, community 

members interested in developing local land must gain the approval of urban shareholders who 

know little about local needs and desires. In addition, the mandate, and in fact legal 

responsibility, of any corporation is to maximize profit for shareholders. Local projects are often 

smaller scale with longer return on investment periods, making them less attractive to boards 

intent on maximizing shareholder dividends. This creates conflict and hinders development.

One woman summarized these interactions eloquently, “There’s this division line 

between people that are from here, but don’t live here any more and people that live h e re . 

that’s been a stickler in this political spear-throwing where some people say, why are they telling 

us what to do, they don’t live here! Well they still feel like they can because they’re from here 

and that’s what the land corporations have sort of done without realizing it, that’s happened. So I
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tell my sons, well don’t try to be involved in managing or saying what should happen here if 

you’re not going to live here.”

2.8 Lessons for fisheries: Articulation of place-making and development

The relationships between place-making and development in the Pribilof Islands are 

multifaceted and complex; furthermore, fisheries and land policies have structured these 

relationships in numerous ways, both directly and indirectly. In general, due to their relative 

success in transitioning to a fisheries-based economy, residents in St. Paul expressed attitudes of 

political empowerment and autonomy and were pleased with local development efforts. In 

contrast, residents in St. George articulated their feelings of disenfranchisement and ambivalence 

toward development projects. While strongly desiring more local infrastructure and local 

fisheries opportunities in their community, residents of St. George felt that outsiders design these 

projects poorly, often ignoring or misconstruing local input. These community case studies 

suggest that residents of St. Paul and St. George strategically embrace development, rejecting 

development initiatives or discourses that might undermine local autonomy, in pursuit of 

creating and furthering place-based, local economies that are consistent with local values and 

connections to place.

Strategies for aligning place-making and development efforts in the Pribilof Islands share 

similarities with efforts documented in other communities. The literature describes several ways 

in which place-making efforts may interact with development initiatives, including: obtaining 

hegemonic equilibrium (Harner 2001), developing resistance narratives (Larsen 2004), engaging 

in translocality (McKay and Brady 2005), and embracing marginality (Heald 2008). In the first 

of these, the process of creating a sense of place is considered tied to conflicts between opposing
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groups: capital and labor (Harner 2001). These groups contest for control of local means of 

production and a solid sense of place is only achieved when “shared beliefs about place meaning 

for the majority match the ideological beliefs of those in power” (Harner 2001). Larsen (2004) 

builds on this work, arguing that a sense of place is developed not only in struggles between 

labor and capital, but also between insiders and outsiders. He postulates that outsiders become 

important in the construction of a local sense of place when they are able to alienate residents 

from “the material appropriation of the environs” (Larsen 2004). The resultant powerlessness 

catalyzes local feeling, creating a narrative of resistance in which residents are framed as 

separate from and in opposition to outside groups and projects. In contrast, McKay and Brady 

(2005) discuss the place-making efforts surrounding translocal communities and resulting from 

migration and globalization. In this framework, translocal communities, places structured by a 

mix of local and circulating populations (Appadurai 1995), are structured by the network of 

absent residents. These residents, traveling to different urban or even international hubs, 

maintain connections with the community, enmeshing the local place in global flows of 

information and cash (McKay and Brady 2005), which structures local means and meanings. 

Finally, Heald (2008) describes how community residents draw upon their agency to actively 

choose to pursue place-making efforts as an alternative to development. In this case a community 

may choose to “embrace marginality” or work to create and maintain mixed economy lifestyles 

(Heald 2008).

Aspects of all four strategies, hegemonic equilibrium, resistance narratives, translocality 

and marginality, are present in the Pribilof Islands, to differing degrees. Both communities show 

evidence of translocality as they have experienced a great deal of outmigration in the past 

decades. As a result, connections with the mainland, maintained by family members living in
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places like Anchorage and visiting the islands seasonally, have strengthened. The major ways in 

which place-making and development articulate in the Pribilof Islands, however, are more aptly 

described in terms of the relationships between labor, capital, and outside forces attempting to 

control local means of production.

In St. Paul, residents have largely won the battle for control of local resources, 

establishing hegemonic equilibrium, such that means (a fisheries-based economy) align with 

local meanings (being a fishing community able to participate in local day fisheries and deliver 

fish to a local processing plant). This equilibrium was achieved, in large part, through the capture 

of capital and the strengthening of local autonomy. A lack of power and capital reflects the state 

of many rural communities and reinforces postcolonial relationships with government centers in 

a core-periphery dynamic similar to that in much of the global South (Wallerstein 2004). In St. 

Paul, development projects such as CDQ, however, allowed the community to manage their own 

resources to obtain capital. As the only community in their CDQ corporation, they had much 

more control over the development of fisheries resources than other communities, like St.

George. Also, significant is that the St. Paul CDQ corporation is headquartered in the community 

and run by residents. This has allowed residents a degree of local control unmatched in other 

Alaskan development program. With this autonomy, residents were then able to use these 

resources to gain capital with which to achieve local goals. This process has not been without 

struggle, some of which resulted from the structure of the development programs leading to 

fractioning of the community. It has, however, largely been successful.

In contrast, control over local means is still hotly contested in St. George. Local strategies 

for gaining control draw upon both the resistance narratives described by Larsen (2004) and the 

desire to embrace marginality documented by Heald (2008). The rural British Columbian
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logging communities described in Larsen (2004) are similar in many ways to St. George. In both 

areas, residents view themselves as wielding little power and as being placed in opposition 

against outside forces controlling local resources. Furthermore, residents in both areas partnered 

with nonprofit organizations like Greenpeace to fight unwanted development projects, while 

establishing grassroots campaigns to develop local economies. A significant difference between 

the two areas, however, is that in St. George local rights to land and resources have been 

devolved to third-party corporate control, frustrating residents’ efforts at developing a local 

economy. While residents have a voice on the board of the local village and CDQ corporations, 

the organizations remain insider-outsiders, at best. As such, their goals often do not align with 

local goals and thus reify the local resistance narrative.

While local goals do not necessarily align with those of development agencies, St.

George residents do strongly desire more development in their community. As such, their 

resistance is limited in scope. Rather than eschewing development altogether, as residents did in 

Heald’s (2008) study, residents of St. George support a number of proposed projects, including: 

a hunting lodge, a fish processing plant, ecotourism, and the harbor redesign. Local resistance 

centers, therefore, on place-making efforts and specifically the desire to see the development of a 

local fisheries-based economy in the community. Furthermore, residents desire this fishery to be 

structured in a particular way, as a day-fishery.

While the desire for a fisheries-based economy is central to place-making efforts in both 

Pribilof Island communities, it is not true of all Aleut communities. Through extensive 

ethnographic research in King Cove, Alaska and several other Aleutian chain communities, 

Reedy-Maschner (2010) has demonstrated that residents of these communities have a much more 

flexible understanding of place, drawing upon centuries of tradition, moving to follow resources
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throughout the region. As a result, residents today identify as commercial fishermen above all 

else and willingly travel to follow the fish for weeks or months at a time when possible (Reedy- 

Maschner 2010). In contrast, Pribilof Island residents have a cultural history of being fur seal 

harvesters in a cash economy. For over 200 years they inhabited their islands, harvesting fur 

seals in the summers. Each morning, men would head down to the rookeries and return home in 

the evening, while women cared for children. This is the rhythm of life important to Pribilof 

Island residents and it is one they feel that fishing should be able to provide for them. Indeed, 

fishing does provide this daily rhythm for St. Paul residents. Thus, building on Heald (2008), our 

study indicates that a community can choose to prioritize place-making, without rejecting 

development entirely. Such communities strategically embrace development, choosing to 

maintain some of their “marginalized” qualities in favor of persevering peace, quiet, and 

tranquility and togetherness, over the most economically efficient projects.

Place-making, as a framework for understanding fishing communities, highlights these 

choices and tradeoffs, which are often obscured in the frameworks typically used to describe 

communities in fisheries management. According to “typical” frameworks, communities are 

either at the whim of their environments, limited by local geology and climate (e.g., Diamond 

2005), or constrained by the ability of stakeholders to cooperate and organize (e.g., Ostrom 

1990). Accordingly, the drastic difference between Pribilof Island communities is dismissible as 

a result of St. George’s inferior harbor and the unwillingness of its residents to cooperate with St. 

Paul in the formation of a joint CDQ group. From this perspective, the decline of St. George is 

an unfortunate and unavoidable result.

In contrast, place-making shows the ways in which residents struggled with the legacy of 

colonialism to protect a cherished way of life. Far from being an apolitical inevitability, the
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poverty of St. George is a common plight shared by numerous indigenous communities 

struggling to achieve stability in a post-colonial era. Like many indigenous communities in the 

U.S., St. George remains economically dependent on federal aid, mainly in the form of grants to 

the tribal government. Economic dependency is an expected result in these cases, as local land 

and resource rights are too limited to support residents (Bee and Gingerich 1977). Instead, the 

federal government sustains these regions with a “policy of appeasement”, providing enough 

money to ameliorate, but not solve issues of local poverty (Bee and Gingerich 1977). Such a 

culture of dependency becomes entrenched, as attempts to increase local autonomy are rarely 

successful, representing major shifts in political power. Furthermore, in an era of reduced 

government spending, the resulting political backlash of failed initiatives might jeopardize the 

continuance of federal funding that communities have come to rely upon. Even when such 

initiatives are successful, without access to capital, tribal governments are able to do little more 

than “rubber-stamp” currently established, often exploitative, development projects (Bee and 

Gingerich 1977). Such cash-strapped organizations are unable to fund long-term developments 

that would benefit residents, concerned instead with simply making payroll. Finally, a large 

government bureaucracy has evolved to oversee the transfer of money to Native reservations and 

villages, and this infrastructure is self-sustaining, furthering a “reciprocal dependence” between 

communities and agencies (Bee and Gingerich 1977). In this context, the achievements of St.

Paul community members are impressive. Local control of the CDQ resource has provided them 

with the necessary autonomy and capital required to implement long-term development projects 

designed to benefit their community.

The findings of this study therefore align with those of Bebbington (2000), who found 

that contrary to common poststructural critiques (e.g., Escobar 1997), government intervention in
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the form of development projects can improve quality of life in rural communities. While the 

history of development is one of colonial control, subaltern status, and local resistance (Escobar 

1997), the future of development need not be limited in such ways. Projects that increase local 

control over political and economic institutions can improve local quality of life (Bebbington 

2000; this study). The communities of St. Paul and St. George elegantly illuminate the 

importance of this distinction. Management plans seeking to foster sustainable fishing 

communities would, therefore, greatly benefit from including such insight as can be provided by 

place-making.

Such a task sounds daunting in the face of a management structure traditionally 

consisting of top-down, centrally controlled regulations. These types of programs were born out 

of a desire to command and control resources, increasing legibility of users for taxation purposes 

(Scott 1998). The idea of devolving control to communities and stakeholders is, therefore, highly 

destabilizing. While the destabilizing nature of devolving control to local stakeholders has 

hindered the development of co-management regimes, they are currently gaining momentum in 

fisheries management (Armitage et al. 2007). This shift therefore provides evidence that, as Scott 

(1998) put it, “the state may in some instances be the defender of local difference and variety” in 

the face of globalization and neoliberalism. The process is slow, requiring a re-centering of 

power, based on the creation of relationships and trust with residents and stakeholders, as well as 

a respect of local ideas (Campbell and Hunt 2012). Such a re-centering furthermore requires 

focusing on local “place-based models of nature, culture, and politics” (Escobar 2001). In 

summary, place -  its politics and character, its means and meanings -  is important in designing 

both development initiatives and fisheries policies that support the well-being and sustainability 

of fishing communities.
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2.9 Conclusion: The importance of place

Many fishing communities are struggling today. Through policies of privatization and 

declines in resources, residents are losing access to their resource bases. Despite this, and in the 

face of economic collapse, people are choosing to stay in these communities. These socially 

created places are therefore important. They represent shared history, a sense of community and 

family, as well as a way-of-life quite different than those found in urban spaces. In indigenous 

communities, place furthermore represents a connection to sovereignty, cultural heritage and 

sense of stewardship toward land and resources. Only by understanding all these factors, and the 

importance with which residents view them, can policy-makers understand community 

sustainability.

Fishery policies for indigenous and rural fishing communities cannot, therefore, be 

successful if the authors of these plans do not understand local goals and needs. While gaining 

this understanding is a difficult task, it is a worthwhile one. As Campbell and Hunt (2012) 

explain, the conflict between indigenous and government goals does not reflect different 

priorities -  both groups desire to see increased income and opportunities for struggling 

communities; rather the disagreement centers around whose terms the development will come 

and how success is defined. Thus policy makers should be clear in stating goals and how these 

goals articulate with local understandings and desires.

As a tool to aid in this endeavor, we propose the use of place-making as frame work to 

structure discussions around community-based fisheries policy. While economic markers are 

commonly used as indicators for measuring the success of policies, and development programs 

in particular, they have many limitations. Economic markers cannot predict, describe, or explain 

conflicts between insider and outsider ideas about development and goals for the future. They

73



cannot adequately demonstrate whether local well-being has actually increased or decreased as 

the result of an intervention. And, finally, they cannot capture the loss of non-market, locally 

valued, place characteristics. Place-making, in contrast, can do all of these things.
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2.11 End Notes

A. Aleut is currently the most common ethnonym of the Pribilof Island residents, but it is a term 

whose popularity and widespread results from European use of the term during the 18th century. 

Unangan is an older term that is becoming more popular, particularly among community groups 

work to revitalize connections with their cultural heritage (Black 1998).
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B. The crab rationalization program created two processing districts (Northern and Southern) and 

crabbers were required to process a percentage of their crab quota in each district based on their 

historical landings. The Northern district consists of two harbors: St. Paul and St. George. St. 

George never had a land-based processing plant, only floating processors that would set up either 

in the harbor or in nearby waters. After rationalization one of the St. George processors went 

bankrupt and the other discontinued operations in the area after a storm further damaged the St. 

George harbor.

C. Landing taxes received by St. George were collected from floating processors operating 

either in the harbor or in waters just offshore of the island. These taxes are based on the 

unprocessed value of the resource, calculated as weight multiplied by a statewide average price 

set by the Alaska Department of Fish and Game (Landing tax 2007).
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Chapter 3: Means, Meanings, and Contexts: A framework for integrating detailed ethnographic 
data into assessments of fishing community vulnerability1

Abstract

Current efforts at assessing the vulnerability of fishing communities center around the creation of 

quantitative indices. The quantification of social data, however, has several drawbacks. These 

include the loss of detail, removal of historical context, and obscuring of power dynamics. The 

Means, Meanings, and Contexts (MMC) Framework is presented as an alternative methodology, 

one that allows for the integration of qualitative social science into the understanding of 

community vulnerability, drawing upon ethnographic research techniques and theories of place- 

making. Place-making refers to the changing relationships between the physical support offered 

by a landscape (means), and the relationships among place, people, and lifestyle in a community 

(meanings). To adequately assess community vulnerability, researchers can collect data on both 

means and meanings within a community. Using these data, community vulnerability is assessed 

by responding to a series of 12 broad prompts. Responses to these prompts are summarized at 

three levels of detail: detailed textual description, tabular summary, and graphical summary. 

Using the Pribilof Island communities of St. George and St. Paul, Alaska as examples, this 

framework indicates that St. George is a highly vulnerable community, while St. Paul is 

moderately vulnerable. These results are in stark contrast with quantitative assessments of 

community vulnerability, which indicate that St. George is a low to moderately vulnerable 

community, while St. Paul is a highly vulnerable community. Tools like the MMC Framework,

1Lyons, C, Carothers, CL, and K Reedy. Means, meanings, and contexts: A framework for 
integrating detailed ethnographic data into assessments of fishing community vulnerability. 
Prepared for submission to Marine Policy.
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therefore, help make a place for important, but complex, qualitative social data, in fisheries 

management.

3.1 Introduction

Though fisheries management issues touch on numerous social concerns, including 

access to resources, economic benefits, safety, and equity, US management organizations have 

only recently begun to collect data on these topics and still struggle with how to best integrate 

them into the decision-making process. The passing of the Sustainable Fisheries Act (SFA) in 

1996 [1] served as an important impetus in the collection of sociocultural data in fisheries 

management, mandating the inclusion of geographic, in addition to user-group, communities in 

management analysis. It also created National Standard 8, a rule meant to provide for the 

sustained participation of communities engaged in or dependent upon fisheries by calling for 

managers to minimize economic impacts of management decisions on fishing communities 

according to the best available science and the extent practicable [2]. Despite the current interest 

in and support for inclusion of social data in fisheries management generated by this legislation, 

integration of these data into management plans remains problematic. Budget constraints limit 

the amount of in-depth ethnographic fieldwork social researchers can perform [3]. Thus, the 

majority of data included in social analysis are garnered from secondary data sources, 

supplemented with fieldwork when budgets permit. To further complicate matters, even when 

solid social data are available, they often are summarized in formats (e.g., monographs) that are 

difficult for managers to access and integrate into management frameworks.

To address some of the difficulties associated with collecting and integrating 

sociocultural data, many have suggested a move toward quantifying social variables for use in
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management processes. Quantification of social data is seen as having several advantages. These 

advantages include: data availability and comparability across a broad range of communities, 

familiarity to researchers used to working with quantitative fisheries and ecosystem data, as well 

as, suitability for predictive and widely generalizable modeling exercises. Examples include the 

development of quantitative social indicators, [e.g., 4, 5, 6], which can then be used to model 

concepts like model community well-being [e.g., 7] and generate rankings of communities [8].

Delineating clear categories of relevant social variables and creating conceptual models 

are useful for summarizing and communicating social data; however, there are tradeoffs 

associated with using solely quantitative data to represent the complex social dynamics of fishing 

communities. Quantitative data are often static and tend to prioritize economic measures, which, 

especially for indigenous communities, may not reflect local goals and priorities (e.g., a measure 

like income, or total of cash resources coming into a household in a certain year, may not be 

appropriate for representing wealth in a community based largely on subsistence resource 

harvesting and sharing). Quantitative measures are limited in their ability to measure and 

represent important social dimensions like power dynamics and global-to-local connections. 

Common practices with quantifiable variables, such as aggregating and taking averages, can 

downplay differences, especially within marginalized groups. And, furthermore, the process of 

distilling complicated social data into easily summarized and manipulated numeric indicators 

often results in understandings of culture that are not grounded in understandings of the physical 

space needed to perform cultural practices [9]. Instead, these kinds of data are often best 

understood through inductive, ethnographic research approaches [10].

While the importance of ethnographic research has been acknowledged and furthered by 

anthropologists working in management settings [e.g., 10, 11-14], in institutions with limited
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research budgets these data are rarely collected. This is due to a perceived impracticality of 

qualitative data: it is time-consuming to collect and difficult to summarize in ways that are 

meaningful to managers. The fact that ethnographic data require a substantial time investment to 

collect is incontrovertible. Their reputation as difficult to summarize, however, is contestable. 

Satterfield et al. [9], for example, suggest that this difficulty can be overcome through the 

development of simple summary indices. Building upon this suggestion, we present the MMC 

Framework below as a methodology for incorporating qualitative social science into decision

making efforts, drawing upon ethnographic research techniques, the theories of place-making 

and social vulnerability, and using two Alaska fishing villages as examples. We then compare 

these assessments with quantitative analyses to show the ways in which qualitative data can 

fundamentally change understandings of fishing communities.

The MMC Framework draws on Marsh’s definition of place-making efforts as being 

comprised of the relationships between means and meanings over time [15]. In this context, 

means describe the biophysical features a landscape provides, while meanings describe the 

intangible rewards a landscape offers [15]. The Anthracite towns in Marsh’s research were 

initially rich in means (coal resources), though lacking in meaning (residents were immigrants 

drawn by the lure of prosperity), but over the years evolved into communities scarce in means, 

but full of meaning to residents [15]. As a result of this increase in meanings, residents were 

loath to leave these towns, despite the poverty they experienced and the lack of future prospects. 

The contrast of means and meanings in their historical context, therefore, elegantly captures the 

complexities of local relationships with resources in many vulnerable fishing communities. 

Furthermore, while simplified, the dichotomy of means and meanings helps to describe the
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interplay and interconnection of material (means) and symbolic (meanings) aspects of 

vulnerability.

3.2 Methods and theory

3.2.1 Community vulnerability

The growing field of vulnerability studies, a component of sustainability and resilience 

research often associated with global climate change concerns, addresses the impact of stresses 

or events on social and social-ecological systems [16]. Defined in numerous ways, for this 

analysis vulnerability can be considered “inherent characteristics of the system that create the 

potential for harm” [17]. This definition stresses the fact that vulnerabilities do not harm 

communities per se, but rather create the potential for harm in the face of new or continued 

stresses. Further, it highlights marginality and powerlessness of social groups [17].

Vulnerability is typically described in terms of exposure, sensitivity, and adaptive 

capacity [16, 18]. Exposure refers to the strength of stressors, sensitivity describes the degree to 

which a community is expected to respond to particular stressors, and, finally, adaptive capacity 

refers to a community’s ability to respond and even exploit opportunities created in the wake of 

stresses [18, 19]. However, these concepts make less sense in the context of qualitative data. 

Rather than estimating specific exposures and system sensitivities, the framework presented 

below will discuss, qualitatively, how changes in stressors have caused specific reactions in 

communities over time. Similarly, adaptive capacity will be discussed in terms of observed 

responses to and strategies for overcoming vulnerabilities.
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To discuss place-making, one must first define what constitutes a place. While space is 

vast, general, and encompassing [20], place is local and specific, connoting a constantly 

changing meaning to residents [21]. Thus, place is a social construct and place-making the 

method in which place is constructed out of space. These meanings are mediated by: local 

history and landscape [15], the physical senses [20], ties to regional and global politics [22], and 

economic utility [23]. Thus, place-making is a concept that provides a framework for 

communicating the social and cultural values and relationships associated with a specific place.

An active, constantly evolving process, place-making is frequently negotiated between 

residents and outsiders. In some cases, local place-making efforts gain the upper hand, creating 

communities that do not conform to outsider ideals [24]. In other instances, however, the place- 

making efforts of outsiders successfully reshape local senses of place to serve outside interests

[25]. When outsiders control or prohibit uses of local resources, it can destabilize the 

relationships between local means and meanings. The fight to align means and meanings into 

what Harner calls a hegemonic equilibrium [26], can thus shape a community and indicate that 

place-making can be an act of political resistance.

In addition to people shaping a place, place-making encompasses the ways in which 

places can help shape people. These processes are often evident in indigenous communities. In 

Apache culture, for example, place-names encapsulate several kinds of information: a 

description of the place (allowing comparisons of environmental change over time), a moral 

story, and a tool for teaching local cultural values [27]. Thus, by walking the land or even 

mentally picturing places, Apaches are able to connect with their homeland and culture [27]. The 

Tlingit, while living in dissimilar places to the Apache, have similarly deep connections to their

3.2.2 Place-making theory
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ancestral lands. In Tlingit culture, places have stories and crests or designs associated with them 

that also serve as mnemonics for passing on cultural lessons [21]. With its focus on the 

continually changing and contested nature of community, and its emphasis of both material 

(means) and symbolic (meanings) factors, place-making is therefore an ideal frame through 

which to better understand community dynamics and processes, such as vulnerability.

3.2.3 Data sources

The data used in this paper were collected from two sources: ethnographic fieldwork and 

published documents. Ethnographic fieldwork was conducted over the span of six months (the 

lead author spent three months each in the communities of St. Paul and St. George, Alaska). The 

goal of this fieldwork was to assess local understandings of place and learn about the effects 

fisheries management policies have had on life in the Pribilof communities of St. Paul and St. 

George, Alaska [28]. The ethnographic research utilized two methods: participant observation 

and semi-structured interviews. Participant observation is the signature method of cultural 

anthropology that involves researchers immersing themselves in communities to gain deeper 

understandings of local meanings and everyday life, while simultaneously maintaining 

intellectual distance to reflect upon cultural experiences [29]. In this research project, participant 

observation efforts took the form of living in the two communities in the Pribilof Islands, making 

acquaintances, attending local festivities and community meetings, and spending time at social 

centers. These efforts were supplemented by volunteer work on a variety of community service 

projects, including assisting with the local science camp and tutoring at local schools. The 

process of participant observation allows researchers to gain a deeper understanding of local 

culture, concerns, and needs and can help in the identification of key informants. Key informants
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are individuals with a deep knowledge of the community, who act as cultural guides. In this 

research, key informants suggested interview topics, helped refine interview questions, and aided 

in identifying initial interview participants.

With the help of key informants, semi-structured interviews (26 in St. George and 24 in 

St. Paul) were conducted with a cross-section of long-term community residents. Semi-structured 

interviews follow a general script, with a list of topics or prompts, but allow room for 

respondents to direct the order and duration of interview topics [29]. Participants were selected 

for these interviews via snowball sampling, in which appropriate respondents are found based on 

suggestions provided by prior respondents [29]. This sampling technique allowed the field 

researcher to focus efforts on long-term residents who are invested in the community and was 

preferred to a random sample that would have included individuals present briefly in the 

community for work opportunities. Additionally, out of this pool of long-term residents a 

diversity of perspectives were gathered including: men, women, elders, youths, fishermen, 

government officials, and people not directly involved in fisheries or fishery support services. 

Interviews varied in length from approximately 30 minutes to 2 hours and followed a similar 

script, which included questions on individuals’ connections to the community, as well as the 

importance and history of fisheries in their community. Participants received a small gratuity 

($50 for elders and $20 for all others) as appreciation for their time. The interviews were 

recorded with a digital voice recorder, when permitted by respondents. Audio files were 

transcribed. Transcripts and field notes were analyzed and coded with the Atlas.ti software 

package, using a grounded theory approach [30]. This approach relies upon iterative coding until 

saturation; these codes are then grouped into distinct themes used as the basis of developing 

social theory [30]. The data obtained from this research project were then supplemented with
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published data on the Pribilof Islands, gathered from a variety of sources. These include 

community profiles [31] and current quantitative vulnerability assessments of Alaskan 

communities [8]. Final results were then presented to community members to ensure they 

aligned with local understandings of vulnerability.

3.2.4 Framework

Drawing on the concepts of “means”, “meanings”, and “contexts”, the MMC Framework 

is divided into corresponding categories (Table 1). As previously described, the category of 

“means” refers to the physical support offered by a landscape. Data in this category are often 

measured quantitatively and align with data typically included in current assessments of 

community vulnerability, including topics like: local economic base and employment 

opportunities, community demographics and population, as well as fishing infrastructure and 

fleet details (Table 1). The category of “meanings”, in contrast, encapsulates the intangible 

benefits a landscape provides, often measured in qualitative ways as assessed through 

ethnographic research. This category includes topics such as social cohesiveness, sense of place, 

way-of-life, and identity (Table 1). Finally, the third category, “contexts”, reiterates the role of 

history in understanding how community means and meanings articulate. Relationships between 

means and meanings are fluid, changing over time. Relative changes in these relationships can 

therefore structure residents’ understanding of the present and are thus important in 

understanding community vulnerability. This category therefore includes changes in local 

fisheries participation over time, and how regulations, competitions with other fisheries or user- 

groups, and environmental conditions have affected rates of participation (Table 1).
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Each of these three categories is then subdivided into a series of prompts a researcher can 

assess for a particular community. The prompts are purposefully broad to maximize the 

framework’s utility, allowing it to be used with a myriad of communities experiencing a suite of 

differing stressors. In general, the prompts reflect key areas of concern for community well

being and sustainability established in the social science literature, topics such as: community 

history (particularly if there is a history of oppression) [32], autonomy or self-determination [33], 

access to resources [34], competition for resources [35], health of resources [36], history and 

trajectory of local fisheries participation [37], community conflict [38, 39], way-of-life [32], 

sense of place and identity [24, 40, 41], and hope for the future [42]. The prompts also include a 

few points the authors have identified as important in their own research, including the 

importance of quality infrastructure, hardship and quality of life, and successful adaptations [28].

3.2.5 Data summary

Responses to the 12 prompts are then summarized in three ways: a detailed textual 

description, a summary table, and graphical display. The detailed text consists of 1-2 paragraphs 

describing the researcher’s subjective assessment of the degree of vulnerability a particular 

prompt represents to a specific community. This text also includes quotes from interviews and 

draws on analysis conducted with interview data to increase rigor and transparency of subjective 

classifications. For the second level of summary detail, these textual responses are distilled into a 

one-sentence description and collected into a table. The final level of summary detail consists of 

a graphical display, which acts as a visual summary and the end product of the vulnerability 

analysis. It is supported with the greater detail provided in text and tables.

92



The summary graphic therefore takes the place of a numeric metric or index and was 

inspired by a summary graphic developed by Berns and Conway [43] (Fig. 1). In both their 

analysis and the one presented here, the graphic is divided into three segments representing areas 

of high, moderate, and low vulnerability. Overall estimates of community vulnerability are 

assessed visually. In communities with high overall vulnerability, the graphic will be top-heavy, 

with the majority of responses categorized in the top box. The resulting pattern will, thus, be 

reminiscent of a downward pointing triangle (Fig. 1A). In contrast, communities with low overall 

vulnerability will have the majority of responses listed in the bottom box and will display an 

upward pointing triangle (Fig. 1B). Those with moderate vulnerability can be represented in two 

ways- either as an hourglass, with an even split between top and bottom boxes, or a diamond, 

with the majority of responses in the middle box (Fig. 1C-1D). To demonstrate the use of this 

framework an example is provided below, using ethnographic data collected on the Pribilof 

Island communities of St. Paul and St. George, Alaska. Results from this framework are then 

compared with findings from previously published quantitative vulnerability assessments.

3.3 Community vulnerability in the Pribilof Islands

The MMC Framework seeks to provide a thorough qualitative description of fishing 

communities. As such, the end product should focus on one community at a time and respond to 

each prompt in detail. For the sake of this manuscript, however, we present an abbreviated 

summary of prompt responses. Below we assess responses to prompts for both communities 

simultaneously, allowing us to highlight differences between the two. In addition, we focus our 

discussion on topics not typically included in management assessments (i.e., the categories of
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meanings and contexts). Detailed information on these communities is available in Chapter 2

[28].

3.3.1 Community profiles

St. George is a community of around 100 people located on the southernmost island of 

the Pribilof Island group. Political entities include the city government, the Traditional Council 

(tribal government), the Alaska Native Claims Settlement Act (ANCSA) village (Tanaq) and 

regional (Aleut Corporation) corporations, as well as the local community development quota 

(CDQ) group, the Aleutian Pribilof Island Community Development Association (APICDA).

The city and tribe are the largest employers. The community has a state-funded school, though 

the future of this school is uncertain; a minimum of 10 children is needed to maintain state 

funding and the island is currently home to only 8-10 school-aged children (the number varies as 

children are often moved on and off the island to live with different relatives). The community 

has one small store and hotel and the economy is based on government grants to the Traditional 

Council. The fishing fleet consists of around five boats.

In contrast, St. Paul is a community of approximately 480 residents on the northernmost 

island in the Pribilof Island group. Political entities include the tribal government, the city 

government, the local community development quota group (Central Bering Sea Fishermen’s 

Association; CBSFA), and the village corporation, Tanadgusix (TDX). The community has a 

state-funded school (K-12), a radio station, and a grocery store. The economy is fisheries-based; 

locals participate in a small-boat halibut fishery, and the city’s operating budget is funded via 

taxes from resources (of which crab is the most lucrative) processed at the local plant. The local 

fishing fleet consists of around 20 boats, providing seasonal employment to a large portion of the
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town. Members of the city and tribal governments, as well as the CDQ group, are actively 

involved in developing local fisheries and participating in fisheries management by attending 

meetings and speaking with politicians.

3.3.2 Means

3.3.2.1 Access to resources

The communities of St. George and St. Paul have access to fish resources (specifically Pacific 

halibut, Hippoglossus stenolepis) through the CDQ program. The two communities, however, 

are part of different CDQ corporations and these corporations act very differently within the 

communities. In St. George, most residents feel that anyone who wants to fish can participate in 

the local, near shore halibut fishery; however, nearshore waters are no longer productive fishing 

grounds. More productive waters are over 10 miles away from the island and their CDQ group, 

APICDA, has proven reticent to fund bigger, faster boats for local fishermen. Instead, APICDA 

hires out a larger non-local boat to help fish the local quota. The result is that locals feel they are 

being cut off from their own resources. In contrast, St. Paul residents have successfully gained 

both access to and control of their fishing rights through CBSFA. This has allowed them to 

develop infrastructure and buy boats that allow locals to successfully participate in a halibut day- 

fishery that provides locals with income and employment.

3.3.2.2 Conflict, competition, and state o f resources

Residents on both islands have noticed declines in size and abundance of halibut in 

nearshore waters. They have different ideas, however, as to what is causing this decline. In St. 

George residents believe intensive trawling in nearby waters incidentally catches and kills a

95



substantial amount of local halibut as bycatch. One fisherman describes it thusly, “You look at 

the trawl fisheries, sometimes they put out charts where they do a lot o f the fishing and i t ’s right 

here, right south o f St. George, i t ’s this big red spot. I t ’s monitored that they fish, they drag a lot 

right o ff south o f here... on the [shelf] edge and up north... the fishing’s really good up there 

where the trawlers aren’t a lot.” Unlike in St. George, many St. Paul residents state that declines 

in halibut are related to changing climate conditions or a natural cycle of fish abundance that 

peaks approximately every seven years. Notably, residents from both communities have brought 

their concerns before managers on numerous occasions, asking for restrictions on trawling in this 

area, but to little effect. The trawl industry is lucrative and wields substantial political clout. 

Further complicating matters both CDQ corporations generate a great deal of money from 

trawling efforts across the Bering Sea, so are not powerful advocates against this industry.

3.3.2.3 Infrastructure

Quality of infrastructure varies greatly between the two communities. St. George lacks 

important infrastructure crucial for supporting a fisheries economy and, more broadly, a 

sustainable community. This includes reliable transport on and off the island for people and 

supplies, a safe harbor large enough for supply barges, and an operational fish processing plant. 

In contrast, St. Paul has a substantial fishing infrastructure including a small-boat harbor, an 

active processing plant, and a crane used to assist in launching vessels. Transportation to and 

from the community is also more reliable than in St. George. The harbor is wider and deeper and 

has a barge landing. In addition, the airport is equipped with a functioning instrument landing 

system, which allows flights to land much more regularly in the fog and wind prevalent around 

the islands.
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Life is difficult in both St. George and St. Paul. Prices for fuel, food, and electricity are 

high. Jobs are scarce, seasonal, and often low paying. Recreation opportunities are also limited, 

particularly for youth. The uncertainty and hardship of living in the islands takes a mental toll on 

residents. Like many similar rural Alaskan communities, alcohol and depression are significant 

problems. Things are worse in St. George where fog and wind regularly prevent planes from 

landing. This interferes with the regular delivery of mail and foodstuffs and makes it difficult for 

travelers to reach the island. In addition, health care facilities on St. George are limited. The 

island has no regular dentist, and is served by a rotating staff of nurses and doctors. Due to the 

unreliability of air transportation, medevac flights can be delayed for hours or even days. As a 

result, elders are often forced to move off island to be closer to health care.

3.3.3 Meanings

3.3.3.1 Autonomy and empowerment

In St. George, residents have little direct control over their resources. Resource rights are owned 

by: the Tanaq Corporation (terrestrial resources), Aleut Corporation (subsurface mineral rights) 

[44], and the Aleutian Pribilof Island Community Development Association (APICDA; fishery 

resources) [45]. Few residents are members of the boards of these corporations and, as such, 

locals have little say in the development and use of local resources. While mineral and terrestrial 

resources on the island are of little economic worth, local fish resources are quite lucrative. 

Residents, therefore, continually struggle with APICDA over the development of local fisheries. 

These struggles cause significant frustration. As one resident put it, “Creating the CDQ

3.3.2.4 Quality o f life
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(Community Development Quota) was like the reincarnation o f government control [a period o f  

time in which local life was managed by a US Treasury agent] and I  think we need more local 

control in the community. ”

Residents of St. Paul have much greater control over their resources. Residents were 

active in establishing the CDQ program and the regionalization aspect of the crab rationalization 

program. These programs did much to support the local economy, providing the community with 

fishing rights and ensuring that a steady stream of tax money comes to the community through 

crab landing taxes collected at the processing plant. Furthermore, CBSFA, the local CDQ group, 

serves only the community of St. Paul and is run on-island, staffed by locals. This gives them 

unprecedented control over their local resources.

3.3.3.2 Conflict within the community

Historically, the major political entities in St. George (Tanaq Corporation, city government, and 

the Traditional Council) have not worked well together and the others (Aleut Corporation and 

APICDA) have little presence on the island. As one elder described it, “[The] leaderships here 

don’t function together. They ’re just on their own... they don’t share thoughts together... they 

don’t work with each other, so that’s the downfall o f everything.” While the organizations have 

not been engaged in major political battles of will, they have traditionally done little to 

coordinate or support each other. Several residents, however, have mentioned that this is starting 

to change. As one woman said, “I  actually give praise to the entities that they have come a long 

way... over the last 2-3 years I ’ve noticed more communication, more coming together.” If this 

trend continues and the community can present a united political front, it will represent a 

substantial decrease in vulnerability.
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St. Paul is a politically divided community. Disagreements among the city government, 

the tribal government, and the village corporation can be heated and have interfered with a 

number of development projects. A decades-long lawsuit between the corporation and the city 

government that was only recently settled illustrates the level of political rancor in the 

community. This political infighting is particularly troublesome, as many projects cannot be 

accomplished without the cooperation of all parties. This situation is a result of legislation like 

ANCSA, which devolved land rights to the village corporation. Thus, any development on local 

land must be negotiated with the corporation. As a for-profit venture, the corporation is beholden 

to its shareholders and the majority of these shareholders reside outside of the community in 

Anchorage or other urban centers. Therefore, corporate interests of profit maximization do not 

necessarily align with local interests of supporting and developing the community. This 

represents an area of substantial vulnerability. As one young man explained, “What [we] need is 

for the community leaders to recognize the turmoil that they’ve caused by all their litigation and 

all the things that they’ve been battling over, how it has divided our community. Once they 

recognize that, I  think we can put it all behind us and move toward a brighter future and start 

working for the community, rather than for your own personal gain for each entity.”

It is important to note, however, that much of the political division witnessed in Alaska 

Native communities is a result of legislative acts that have divided rights and power up among 

different groups within communities. The Alaska Native Claims Settlement Act (ANCSA) is a 

prime example of this. The act delegated land and mineral rights to village and regional 

corporations, thus alienating traditional governing bodies, such as tribal governments (the 

Traditional Council in St. George) and setting the stage for infighting. One elder elegantly 

summarized the unexpected ways in which ANCSA created conflict, “I  expected the regional
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corporations to try to work with the village corporation. [Instead] we got sued by the Aleut 

regional corporation over sub-surface rights because they claimed that we took subsurface 

material that we were not supposed to.” In this context, achieving a united political will in any 

Alaska Native community requires a great deal of effort and is a significant achievement [46].

3.3.3.3 Identity and sense o f place

Identity and sense of place share many similarities between the two Pribilof Island communities 

and center around relationships with fisheries. In St. George, locals recognize that their economy 

is currently based on transfer payments and grants obtained by the traditional council and not 

fisheries. Despite this, fishing is a large part of local identity. This is because many residents see 

fisheries development as the only possible future for their community. As one politician put it, 

“[Are fisheries important?] Absolutely. There’s no other way for St. George to develop an 

economic base to sustain itse lf. people aren’t going to build TVs here.” Maintaining residence 

in St. George is a crucial concern for locals. For many of them, residency on the island is a key 

component of identity. As one woman put it, “Our Aleut culture, that’s unique. You can’t find  it 

anywhere else, well, in the Aleutian chain, but I  think our [St. George] culture is unique.”

Thus, identities are based in ties to the island- and ties to the island are based on fisheries. The 

discrepancy between the actual economic contributions of fishing and emotional meaning 

imbued to fishing represents a significant area of vulnerability for the community of St. George. 

For St. Paul residents continued residency is also a component of local identity. However, in 

their community a successful fishery aligns economic means with social meanings to support 

each other.
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3.3.3.4 Way-of-life

The communities of St. George and St. Paul afford their residents a similar way-of-life.

Residents enjoy a slower pace of life, peace and quiet, and the sense of safety that comes from 

living in a close-knit community. They also value the beauty of their natural environment and 

the ability to lead a subsistence lifestyle, harvesting seals, sea lions, birds, berries, fish, and 

reindeer. This subsistence way-of-life reaffirms locals’ cultural heritage and connections. As one 

woman put it, “We ’re a Native people, we ’re a tribe... our ancestors have been here thousands 

and thousands o f years. We live here because our culture and our tradition is important to us, 

our island is beloved... this is our home.”

Many people echoed the sentiment of home and belonging that living in these 

communities provided. Home, to them, was not just a place to live, but a community of friends 

and family. Not everyone gets along, but as one elder put it, “When something goes wrong in the 

community, the whole community gets together and helps each other out.” A resident in St. Paul 

echoed this sentiment, “I t ’s all about the people and the closeness, the love. You’ll never have to 

worry about going hungry or having a roof over your head because we take care o f our own. 

And that’s what our parents instill in us and that’s what we instill in our children and w e ’ll keep 

that going for generation after generation.” The way-of-life that residents experience in St. 

George and St. Paul is cherished and, thus, acts as a powerful stabilizing force in the face of 

hardships and other stressors.

3.3.3.5 Leadership and successful adaptations

As part of their struggle for autonomy, politicians from St. George advocate for the 

community in a variety of political arenas. They travel to Juneau and Washington DC to attend
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legislative meetings and provide comment. They also attend fisheries management meetings like 

the North Pacific Fishery Management Council. These efforts have varying degrees of success. 

Legislators often offer sympathy and promise support, but the community needs millions of 

dollars of infrastructure in order to build a fishing economy, and has yet to secure the bulk of 

these funds. Furthermore, residents find participation in fisheries management meetings 

particularly frustrating. One resident explains, “I ’ve been... to the North Pacific [Fishery 

Management Council] and I  can tell you right now it does no good. They don’t care... yo u ’re 

taking a small, 200-300,000 pound fishery and arguing with a billion dollar industry.” In 

response to these frustrations, and in the hope of increasing their political clout at these 

management meetings, the city government of St. George has partnered with Greenpeace to 

promote their vision of marine reserves around their island. As one island leader stated, “I f  we 

can make those things happen, working with Greenpeace... we will do that... all we need to do is 

align ourselves with them.”

In contrast, the story of St. Paul is one of remarkable adaptation success. In the wake of 

the closure of fur sealing, residents successfully built infrastructure and transitioned the 

community to a fisheries-based economy. They continue to engage in political advocacy and 

local development projects in an effort to keep their community economically stable. The 

creation and establishment of CBSFA has proven a huge support in this process. Local leaders in 

the organization contribute to the community in a number of ways- providing food for elders, 

donations for the school, building fisheries infrastructure, and developing local seafood brands to 

increase the value of their fish harvest. One politician described the entity’s work in the 

community, “I  think they ’re a good organization. They work good in the community, they do a 

lot o f different things. Without their help we wouldn’t have a fire station. Without their help the

102



small boat harbor wouldn’t be there. They do help the elders with fuel and they also give out 

[seafood]. They ’re a good island entity and work well with all the other entities.” The adaptive 

capacity of St. Paul, therefore represents a significant stabilizing force for the community.

3.3.4 Contexts

3.3.4.1 History o f oppression

The modern day villages of both St. Paul and St. George have a unique colonial history. 

For nearly a century, representatives of the US Treasury Department managed the villages, 

overseeing not only the fur seal harvest, but the lives of the residents involved in this harvest. 

Under Treasury Department control, locals were not allowed to drink alcohol and could not leave 

the island or marry without permission [47]. It wasn’t until the latter half of the 20th century that 

residents gained citizenship and the right to form city and tribal governments [47]. However, 

despite all these achievements, the communities faced economic extinction in the mid-1980s 

when the government closed commercial fur seal harvest due to population declines and pressure 

from environmental groups [47, 48]. Over the next 30 years, residents fought for fishing rights 

and for help developing a fisheries-related infrastructure with mixed degrees of success.

Residents of both communities still remember the era of government control, either from 

living through it or being told stories by parents and grandparents. As one St. Paul politician 

explained, “There were a lot o f injustices done to the community... [they] managed the island 

through leases to companies to come in here and [harvest fur seals]. It paid for Alaska probably 

15-20 times over and they didn’t really take care o f anybody out here. And here comes 1983 and, 

hey, guess what, we ’re pulling out o f here, w e’ll build you a harbor, good luck, god bless, and 

see ya! They never took care o f us, gave us our own allocation offish or anything to make us a
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stable economy.” An awareness of this history, therefore, permeates every interaction with 

government or outside development organizations.

3.3.4.2 History o f local fishing

When the federal government ended fur sealing in the Pribilof Islands, residents of both 

communities realized that their only option was to develop the infrastructure necessary to 

become a fishing community. Through political advocacy both communities obtained funds to 

build harbors and other infrastructure. St. George Island, however, lacked a natural embayment 

suitable for building a harbor. As a result, their harbor had to be blasted out of rock and encircled 

with rock breakwaters. The resulting harbor was narrow, shallow, and difficult to navigate.

In the first few years after the St. George harbor’s construction, several residents 

purchased boats, using loans from Tanaq, the village corporation. Over time, though, many of 

these men abandoned fishing. Low prices, difficult weather, and unreliable processing and 

shipping infrastructure made paying off boat loans difficult. While halibut fishing proved a 

difficult way to make a living, throughout the 1990s Bering Sea crab fisheries (particularly snow 

crab) were becoming increasingly lucrative and the community was able to develop an economy 

based on crab processing and outfitting crabbing vessels. Many residents remember this period 

as a peak in local wealth and well-being. With the snow crab crash and subsequent 

rationalization of all Bering Sea crab fisheries, the community lost its economic base. While they 

were allocated processing rights associated with two floating processors, one was owned by a 

company that went bankrupt and the other was unable to dock after a particularly bad storm 

damaged the harbor. When the harbor remained unrepaired after five years, the processor was 

released from its obligations to St. George. This was a substantial economic blow to the
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community. As one woman explained, “We need funding to fix  that harbor so we can get our 

fishery back. How are we going to diversify our economy i f  we don’t have a good harbor? You 

can’t fish i f  boats can’t come in here! ” Another resident added, “[The economy] used to be 

fishing, but now i t ’s bad... i t ’s getting really hard.”

In contrast, St. Paul has steadily built up a fishing economy since the closure of fur 

sealing in 1983. During this period they established a functioning harbor, brought in processors, 

and successfully advocated for local fishing and processing rights through CDQ and crab 

rationalization programs. While their success in transitioning to a fisheries-based economy over 

the past several decades acts as a stabilizing force for the community, the resources they depend 

upon remain volatile. Recent cuts to crab and halibut quota represent serious threats to the 

community’s sustainability. As one politician put it, “Everything balances on fisheries 

management decisions, like the rationalization o f crab. Thank god for regionalization or, oh my 

god, we ’d  be totally screwed.” Another resident agrees that their success is tenuous, “I  think 

fisheries is important right now economically, but commercial fur sealing was too and we still 

switched from one mono-economy to another mono-economy, so that’s a little bit scary.”

3.3.4.3 Hope for the future

Residents have mixed feelings about the future of St. George. As one woman put it, “There ’re 

days where I  lose hope, but then there are days when I  say, no this is my home and I ’m still here, 

I  still want to be here. I  have to help.” Residents recognize that the community needs substantial 

infrastructure developments in the next few years to remain viable, and that these developments 

will take the coordination of politicians and development agencies like APICDA. Pragmatists 

worry that these developments will not come. Many residents, however, remain optimistic.
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Regardless of obstacles and personal opinions about the future, community members are 

committed to fighting for their home and have no plans to leave. As one elder put it, “Everybody 

asks us, you gonna move? I  tell them, my next move is to the cemetery.”

While residents of St. Paul hope that the future will bring better things for their 

community, they worry about the future. The volatility of crab and halibut resources and the 

potential for fisheries management decisions to impede local access to fish or reduce deliveries 

of crab to the processing plant represent very serious threats to the community’s sustainability. 

Residents recognize that the success of their community hinges on these decisions and that the 

ability of locals to affect these decisions is uncertain. Put in terms of vulnerability theory, the 

community is highly sensitive to changes in fishing policy, resources, and the market. As one 

elder explained, “I ’m hoping that [the city] would continue to try to look for other sources o f 

revenue than crab, [we ’re a] one species town... i t ’s hard to predict. I  just wish them well, that 

they will hopefully survive. They’ve got a big job keeping this community running... providing 

power, water, and all the essentials o f life here.” In addition to these concerns, social problems 

like the graying workforce and the disaffection of younger generations represent an additional 

area of worry to residents. The future is therefore very uncertain and this uncertainty signifies an 

area of serious vulnerability for the community.

3.3.5 Qualitative community vulnerability

Overall vulnerability in St. George is high (Fig. 3A; Table 2A). The community has a 

history of oppression and colonial control and community members are still struggling to achieve 

local autonomy over their resources and way-of-life. While they have access to fish resources, 

these resources are controlled by an off-island corporation, which locals report does not share
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their vision of fisheries development. Furthermore, the halibut resources on which they depend 

are now further from the island and more difficult to catch, possibly due to bycatch in trawl 

fisheries.

In addition to these difficulties, the community lacks adequate infrastructure to support a 

fisheries-based economy; the harbor is unsafe and the processing plant has never been used. It 

has been over 15 years since crabbers last regularly came to the community, supporting a local 

service economy. While local political entities are working to improve conditions, their efforts 

are uncoordinated and do not support each other. In spite of all these difficulties, locals value 

their community and the way-of-life it affords them- a slower pace of life, less crime, a sense of 

community, natural beauty, and the ability to lead a subsistence lifestyle. Locals create a sense of 

place and identity based on their status as residents and small-boat fishermen on St. George 

Island. As hardships increase, however, their ability to sustain these identities and senses of place 

declines. Nevertheless, residents continue to fight for their community, advocating politically 

and partnering with non-profit organizations. Though these strategies have proven only 

marginally successful, residents still hold out hope that things will change for the better.

In contrast, St. Paul is a moderately vulnerable community (Fig. 3B; Table 2B). Despite 

dependence on contested fish and volatile crab resources, the community has a great deal of 

social capital, autonomy, and a cohesive sense of place. Social capital helps residents cope with 

daily hardships, and make investing time and energy into community worthwhile for many 

residents. Furthermore, through CDQ the community has the autonomy to achieve local goals, 

building and cementing a community based on local place-making efforts. Obstacles such as a 

history of oppression, declines in resources, and local political conflict, however, give many 

residents worries about the future.
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3.3.6 Vulnerability in St. George and St. Paul as understood by quantitative measures

In contrast to the framework presented here, current quantitative efforts to understand 

vulnerability in Alaskan communities are based on published data from the US census, Alaska 

Department of Fish and Game, and Army Corps of Engineers. These indices sought to describe 

vulnerability in response to climate change and so split vulnerability into three categories: 

exposure (data included erosion, permafrost, and sea ice coverage), resource dependence (based 

on observed community involvement in commercial, recreational, and subsistence fisheries, as 

well as marine mammal hunts), and adaptive capacity (which included demographics, economic 

opportunities, education, race, migration and transience, and poverty) [8]. Data used in these 

indices are based on government reports, census data, management records and other published 

sources [8]. To determine vulnerability, researchers used a principal components analysis and 

regression to calculate component scores and z-scores, which were used to assign ranks to 

individual communities [8]. The most vulnerable community received a rank of 1; the least 

vulnerable community received a score of 315. Relative vulnerability among communities was 

assessed by grouping the communities with the lowest ranks (20%) into the category “least 

vulnerable”, and highest index values (20%) into the category “most vulnerable”. The remaining 

communities were considered moderately vulnerable.

According to this framework, St. Paul is consistently assessed as more vulnerable than St. 

George (Table 3). Out of the 315 communities assessed, St. Paul ranked the 4th most vulnerable 

according to the adaptive capacity index, while St. George was only ranked 253rd. In addition, 

the three largest cities in Alaska (Anchorage, Fairbanks, and Juneau) were listed as more 

vulnerable, according to this index, than St. George [8]. This is an interesting conclusion, as St. 

George residents often speculate that their community will not exist in 10 years- concerns that
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residents of major cities like Anchorage certainly do not share. While part of this discrepancy is 

due to their metric’s focus on climate change vulnerability— the effect of increases in sea level 

and changes in sea ice cover are likely to be high in a low-elevation island community like St. 

Paul, thus raising its vulnerability score— a larger portion is due to St. George’s relative 

invisibility in government databases.

For further comparison, another study, though not specifically addressing vulnerability, 

sought to detail connections between social and ecological systems in the Pribilof Islands [49]. 

These researchers supplemented published data sources with short surveys administered in 

person to residents [49]. The researchers then sought to correlate trends in community population 

over time with ecological and economic shifts in fisheries. After conducting their analysis, the 

researchers concluded that population in the islands was not affected by changes in fisheries and 

that, therefore, that the local economy was not closely linked to the environment [49]. This was 

an unexpected finding and the authors speculate about the importance of remittance payments 

and the high tolerance of individuals for dealing with uncertainty [49].

Qualitative research, however, can explain these demographic trends differently. Pribilof 

Island residents are greatly dependent upon marine resources both as a source of economic 

means and social meanings. Declines in means (i.e., fish abundance), however, do not lead to 

concomitant declines in social meanings. Thus residents chose to remain in their communities, 

even in times of great scarcity, to preserve social meanings associated with identity and sense of 

place. Though the social-ecological system researchers spent time on island, speaking with 

residents, their examination was quantitative and based on their preconceived notions as to what 

data were important enough to connect. Their analysis provides another clear example of how 

qualitative data can provide important insights into fishing communities.
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The striking difference in results between the framework presented here and quantitative 

approaches highlights the importance of detailed ethnographic data. Published data on rural 

Alaskan communities are limited and can paint an erroneous picture of local life. Furthermore, 

for many of these communities, major areas of vulnerability are legacies of decisions made 

decades earlier. Few of the data sources available for quantitative indices extend far enough back 

to account for these drivers of change. In the case of St. George, published data indicate that 

fisheries were never a major source of income for the community. The message this sends to 

managers is, therefore, that the community is not dependent upon fisheries and hence will not 

likely be affected by decreases in access or abundance of fish resources. Thus, these records 

obscure the very real battle that residents have fought to establish fishing in their community and 

their understanding that fisheries represent their only hope for the future.

3.4 Conclusions

Including social data in the fisheries management decision-making process is an essential 

step on the path toward achieving community sustainability. Tools like the framework presented 

above can help managers increase community sustainability by identifying areas needing aid, as 

well as, areas potentially sensitive to changes in management policies. Policies not grounded in 

detailed understandings of communities can lead to unintended negative consequences, such as: 

consolidating fishing rights into the hands of the wealthy [50], undermining indigenous peoples’ 

fishing culture, practice, and economy [37, 51], and even increasing fishing pressure [52]. While 

an increased understanding of sociocultural dynamics is not a panacea, such an understanding 

will help managers craft policies that are specifically designed to enable fisheries to support local
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ways of life. Policies structured in this manner are much less likely to create unforeseen negative 

impacts on fishermen and fishing communities.

While there is widespread agreement that integrating social data into management 

decision-making is a critical task, there remains debate over how to best integrate these data. In 

navigating this discussion, it is important to remember that social and socio-cultural data are 

complex and that reducing their complexity for the ease of integration into standard analytic 

approaches greatly reduces their usefulness. As Poe et al. [10] note, managers must “make a 

place for invisible and hard-to-measure concerns in decision-making, even if they don’t fit in the 

status quo metrics”. The MMC Framework presented above attempts to do just that. By 

including a flexible series of prompts that can be customized to reflect a wide variety of 

community concerns, and three levels of data summary (detailed textual, tabular, and graphical 

summaries), the MMC Framework provides a concrete set of tools for managers to integrate 

qualitative social data into policy-making discussions. Tools like this framework, therefore, help 

make a place for important, but complex, qualitative social data, in fisheries management.
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3.6 Figures 
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Figure 3.1 Community vulnerability summary graphic examples (A) pattern of responses 
for a community with high vulnerability, (B) pattern of responses for a community with low 
vulnerability, (C and D) patterns of responses for a community with moderate vulnerability.
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Table 3.1 P rom pts for assessing  com m unity vu lnerab ility

3.7 Tables

Assessing community vulnerability from an ethnographic perspective

MEANS
A. Access to resources
Has local access to resources increased or decreased over time? If access has decreased, when did residents have 
greatest access and how much time has passed since then?
B. Conflict, competition, and state of resources
Are other, potentially more powerful, user groups dependent upon or indirectly affecting local resources (e.g., interactions
between commercial and sport fishing sectors, or bycatch in trawl fishery vs. directed fishery for these
species)?
What are local perceptions of the resource? Are fish easier or harder to catch now than previously? Are fish smaller or 
larger than they used to be?
C. Infrastructure
Does the community have adequate fishing related infrastructure? Has local infrastructure declined or increased over time? 
When was local infrastructure at its peak and how long ago was that?
D Quality of life
Is life in the community difficult, can people make ends meet? Are there employment opportunities? Is every day life filled
with hardship?_________________________________________________________________________________________________
MEANINGS
E. Autonomy and empowerment
Do residents have power over local resources?
If not, are local thoughts and ideas included and respected by those in control of local resources? Is there a forum in which 
residents can participate? Or are local concerns ignored?
If disempowered, are locals engaging in successful forms of resistance?
F. Conflict within the community
Does the community have a united political will or is it fractionated among different competing political interests?
G. Identity/sense of place
Do residents have a coherent local identity (e.g., a resident of this place, a commercial fisherman) that aligns with options 
available in reality (e.g., can someone who wants to be a fisherman fish; can someone who wants to be a community 
member afford to stay in the community)?
Does this hold true for the community as a whole? That is, is there a community sense of place that matches reality (e.g., if 
residents see their community as a fishing town, does fishing actually support the local economy)?
H. Way-of-life
Does living in the community provide a way-of-life appreciated by residents (e.g., peace and quiet, slower pace, safety from 
crime, connection with nature)? Is this way-of-life being threatened, either by proposed development efforts or declining 
fisheries?
I. Leadership and successful adaptations
Are locals exhibiting adaptive capacity (e.g., engaging in political activism at state and federal governments, organizing local 
efforts into co-ops, experimenting with local branding or value-added products, forming alliances with non-profit groups)?
Are these efforts succeeding in or failing to meet local goals?_______________________________________________________
CONTEXTS

J. History of oppression
Does the community have a large indigenous or other minority group population(s) that have been historically oppressed 
under government policies?
K. History of local fishing
When did commercial fisheries develop in this community? What were initial fishing efforts like and how does that compare 
with efforts today? In general, have conditions improved or worsened over time?
L. Hope for future
Are people hopeful? Do they feel that working to change things will affect change?
Do they feel that working to change things will affect change?
Are youth being encouraged to leave the community or being discouraged from getting involved in fishing?
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Table 3.2 Sum m ary tab les describ ing com m unity vu lnerab ility  in com m unities (A) St.
George and (B) St. Paul.

_A_______________________________________________________________________________
ST. GEORGE

MEANS

A. Access to resources

Somewhat; locals have direct access to local resources via APICDA, but they do not control these rights directly. While 
residents have a seat on the board of APICDA they have been unable to develop local fisheries as they desire.
B Conflict, competition, and state of resources

Conflict exists; Halibut around St. George are declining in number and size and residents feel this is due to bycatch from 
nearby trawlers. They are frustrated that local attempts to prohibit nearby trawling have failed. In addition, St. Paul 
fishermen sometimes fish in St. George waters, creating increased competition for scarce resources.

C. Infrastructure
No; St. George lacks the infrastructure necessary for establishing a fisheries-based economy. Transport (both air and sea) 
to and from the island is unreliable, the harbor is small and unsafe, and the fish processing plant remains closed.

D. Quality of life

Low; Daily life is difficult in St. George. High prices, few jobs, and unreliable transport create high levels of uncertainty and 
stress.
MEANINGS

E. Autonomy and empowerment

No; locals do not have autonomy. Furthermore, they are marginalized in management settings. Local resistance efforts 
have been met with had varying degrees of success, but have failed to shift power to community members. This lack of 
local power increases community vulnerability.
F. Conflict within the community
Yes; Political entities in the community have not always worked well together. Residents are hopeful that this is changing, 
but the lack of cohesive planning among the entities has traditionally been a source of weakness in the community.
G. Identity/sense of place
Lacking support; Local identities and senses of place revolve around fishing and residency in the community. Over time 
both of these pursuits are becoming more difficult.
H. Way-of-life
Cherished; Residents value the slow pace of life on island, the natural beauty, low crime rate, and ability to participate in 
subsistence harvests in St. George. They also value the ties to cultural heritage and a strong sense of community living on 
the island provides. Way-of-life therefore represents one of the community's greatest strengths.
I. Leadership and successful adaptations
Moderate; Residents of St. George have chosen to focus their energy on resistance rather than adaptation. Their resistance 
efforts include political advocacy, commenting at management meetings, and forming partnerships with organizations like
Greenpeace. These efforts have not substantially changed local circumstances._______________________________________
CONTEXTS
J. History of oppression
Yes; St. George is a community with a history of colonial control by the federal government. This historical legacy increases 
community vulnerability.
K. History of local fishing
Declining; Fish abundance, local infrastructure, and fish processing in the community have all declined from peaks in the 
1980s and 1990s.
L. Hope for future
Moderate; Residents remain optimistic, but grow less so each year. They recognize that their community is in a precarious 
position.______________________________________________________________________________________________________
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Table 3.2 continued.
B

ST. PAUL

MEANS
A. Access to resources
Yes; the local CDQ group, CBSFA, controls access to St. Paul's fish resources. St. Paul is the only community served by 
CBSFA and so residents are ensured access to these resources.
B Conflict, competition, and state of resources
Conflict exists; Residents have noticed that halibut are smaller than they used to be and harder to catch. While residents 
have a variety of theories as to why this is, they do see trawlers as a threat to their local resources.
C. Infrastructure
Yes; St. Paul has adequate infrastructure for pursuing local fisheries. Furthermore, community members are working to 
develop more infrastructure.
D. Quality of life
Low; Daily life is difficult in St. Paul. High prices and few year round sources of employment create high levels of uncertainty
and stress.____________________________________________________________________________________________________
MEANINGS

E. Autonomy and empowerment

Yes; through local advocacy and the CDQ program locals have gained a great deal of control over both local resources and 
capital for investing in local projects.
F. Conflict within the community
Yes; Political entities in the community often fight over local resources and development projects. These conflicts represent 
a major area of vulnerability for the community.
G. Identity/sense of place
Supported; Local identities and senses of place revolve around fishing and residency in the community. Fisheries support 
both individual families and the community as a whole, thus supporting local identities and senses of place.
H. Way-of-life
Cherished; Residents value the slow pace of life on island, the natural beauty, low crime rate, and ability to participate in 
subsistence harvests in St. Paul. They also value the ties to cultural heritage and a strong sense of community living on the 
island provides. Way-of-life therefore represents one of the community's greatest strengths.
I. Leadership and successful adaptations
Yes; Residents in St. Paul have become deft at politically advocating for their community and have successfully used the
CDQ program to achieve local goals._____________________________________________________________________________
CONTEXTS

J. History of oppression
Yes; St. Paul is a community with a history of colonial control by the federal government. This historical legacy increases 
community vulnerability.
K. History of local fishing
Increasing; Since the closure of fur seal harvesting, the community of St. Paul has steadily built up local fisheries, 
infrastructure, and participation.
L. Hope for future
Low; Residents worry about their future. They recognize that their success is tenuous.__________________________________
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Table 3.3 Q uantitative vu lnerab ility  estim ates from  previous research  [8]. Relative 
ranks (with 1 being most vulnerable) are in parentheses.

Vulnerability type St. George St. Paul

Exposure Low (302) Moderate (235)

Resource dependence Moderate (104) Moderate (87)

Adaptive capacity Moderate (253) High (4)
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In this dissertation I sought to achieve two goals: to gain a more holistic understanding of 

the Pribilof Island social and ecological communities, and to gain proficiency conducting and 

communicating interdisciplinary research. As my educational background lay in marine ecology, 

this process began with an examination of Pribilof Island blue and red king crab ecology. Once 

this work was completed, I had planned to segue into interdisciplinary research, examining social 

connections to the Pribilof Island marine ecosystem and crab stocks in particular. In reality, 

however, I found that the relationships between social and ecological systems are not always 

easy to delineate, describe, or predict. Furthermore, I discovered that this conundrum was well 

illustrated in the relationship between Pribilof Island crab stocks and the Pribilof Island 

communities of St. Paul and St. George.

By the time I first visited the Pribilof Islands, my crab research had already been 

designed, funded, and scheduled; I was committed to this line of inquiry. In my conversations 

with Pribilof Island residents during this initial pilot study, however, I learned that while crab 

processing is the economic engine that supports the Pribilof Island economies, local residents are 

almost entirely disconnected from this process. Most residents recognize the importance of crab, 

but know little about either the crab fisheries or local crab species in general. The Bering Sea 

crab fisheries developed during a period of time in which most Pribilof Island residents were 

employees of the federal government, involved in the fur seal harvest. As such, they did not have 

the time or capital to invest in crab harvesting efforts that took place in the waters surrounding 

their home. Only when declines in fur seal abundance led to a closure of the fur seal harvest, did 

residents seek to diversify into other fishery opportunities. With limited infrastructure or capital 

available to residents, participation in the Bering Sea crab fisheries was not a viable option. As
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such, my plan to examine connections between the Pribilof Island social system and local crab 

ecology required revising.

I, therefore, chose to shift my focus to a more general examination of the Pribilof Island 

social system as a whole. Freed from a direct focus on crabs, I was able to assess the myriad 

different relationships people had with fish resources and policies through the lens of place- 

making. This style of broad, holistic examination is more in the spirit of critical social science 

and allows a researcher more flexibility in responding to the self-identified areas of interest to 

research participants. My choice to embrace this open-ended style of research, furthermore, 

reflected an important step in the interdisciplinary research process: an epistemological shift.

Representing a change as significant as a regime shift in ecology, an epistemological shift 

requires a fundamental reordering of a researcher’s understandings surrounding the nature of 

truth and the validity of positivism (Moon and Blackman 2014). Such a shift requires a 

researcher to recognize that critical social science is not simply the application of natural science 

frameworks and methodologies to human subjects. Critical social science disciplines, rather, see 

the world not as an objective reality, but as a social construct mediated by the actions of different 

groups of people (Eigenbrode et al. 2007). Only when a researcher fully understands and 

appreciates these differences can she effectively integrate ideas across disciplinary boundaries. 

The research described in Chapter 2 reflects just such an awareness.

While Chapter 2 represents my epistemological shift in understandings of social- 

ecological systems, Chapter 3 represents my attempt to summarize these understandings across 

disciplines. Faced with the difficulty of communicating across disciplines, many interdisciplinary 

researchers attempting to integrate the destabilizing insights of critical social science into fields 

traditionally dominated by natural scientists find it necessary to couch these insights in
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terminology and frameworks familiar to natural science. Indeed, such an approach can often be 

seen by social scientists working to integrate anthropology and sociology into fisheries 

management (e.g., Jepson and Colburn 2013; Pollnac et al. 2006). While this process helps to aid 

in comprehension, such an approach risks perpetuating the idea of social science as “less than” 

natural science, a tool useful only in supplementing the more important work of natural science. 

Refusing to frame critical social science research in natural science frameworks, however, risks 

perpetuating the idea of these disciplines as irrelevant or useless to the more practical matters of 

resource management. Grappling with these problems was, therefore, a central concern of 

Chapter 3.

Revisiting the two overarching goals of this dissertation, I find that this work has 

addressed both goals, though not in the manner originally envisioned. Both Chapters 1 and 2 

make disciplinary contributions, broadening understandings of ecological and social dynamics in 

the Pribilof Islands. While these investigations did not connect as explicitly as originally 

envisioned, knowledge from both provided me with the in-depth, interdisciplinary skills required 

to speak across disciplinary boundaries in Chapter 3. It is my hope that this work contributes to 

ongoing efforts to broaden the dialogue surrounding the sustainability of fishing communities 

and resources by providing practitioners of disparate disciplines new language and frameworks 

to assist in productive dialogues.
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Appendix 1: IACUC approval form and permit information

m F
UNIVERSITY OF ALASKA
FAIRBANKS

Institutional Animal Care and Use Committee
)9 N Koyukuk Dr. Suite 212, P.O. Box 757270, Fairbanks, Alaska 99775-7270

(907) 474-7800 

(907) 474-5638 fax 

fyiacuc@ uaf.edu 

www.uaf.edu/iacuc

November 7, 2011

To: Ginny Eckert, PhD
Principal Investigator 

From: University of Alaska Fairbanks IACUC
Re: [280889-3] Pacific halibut SOP (Alaska Fisheries Science Center Newport, Oregon)

The IACUC reviewed and approved the SOP referenced below by Designated and Administrative Review.

Received: November 2, 2011
Approval Date: November 7, 2011
Initial Approval Date: November 7, 2011
Expiration Date: November 7, 2012

This action is included on the November 15, 2011 IACUC Agenda.

The PI is responsible for acquiring and maintaining all necessary permits and permissions 
prior to beginning work on this protocol. Failure to obtain or maintain valid permits is 

considered a violation o f an IACUC protocol, and could result in revocation of IACUC approval.
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mF (907) 474-5638 fax

university of alaska fyiacuc@ uaf.edu
FAIRBANKS ,

www.uaf.edu/iacuc

(9 0 7 )  4 7 4 -7 8 0 0

Institutional Animal Care and Use Committee
19 N Koyukuk Dr. Suite 212, P.O. Box 757270, Fairbanks, Alaska 99775-7270

November 2, 2011

To: Ginny Eckert, PhD
Principal Investigator 

From: University of Alaska Fairbanks IACUC
Re: [278926-3] Groundfish predation, temperature changes, and competitors: Examining the

interactions among potential drivers of Pribilof Island blue king crab recovery failure

The IACUC reviewed and approved the Amendment/Modification referenced below by Administrative 
Review.

Received: November 2, 2011
Approval Date: November 2, 2011
Initial Approval Date: November 2, 2011
Expiration Date: November 2, 2012

This action is included on the November 15, 2011 IACUC Agenda.

The PI is responsible for acquiring and maintaining all necessary permits and permissions 
prior to beginning work on this protocol. Failure to obtain or maintain valid permits is 

considered a violation o f an IACUC protocol, and could result in revocation of IACUC approval.
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(907) 474-7800 

(907) 474-5638 fax 

fyiacuc@ uaf.edu 

www.uaf.edu/iacuc

Institutional Animal Care and Use Committee
909 N Koyukuk Dr. Suite 212, P.O. Box 757270, Fairbanks, Alaska 99775-7270

October 26, 2011

To: Ginny Eckert
Principal Investigator
University of Alaska Fairbanks IACUC
[281109-1] Personnel Information Form - Lyons

From:
Re:

The IACUC reviewed and approved the Other referenced below by Administrative Review.

Received:
Approval Date:
Initial Approval Date: 
Expiration Date:

October 21, 2011 
October 26, 2011 
October 26, 2011 
October 26, 2012

This action is included on the September 9, 1999 IACUC Agenda.

Courtney Lyons does not need to complete an "Animal Care Worker" medical questionnaire form. She 
already has the required training necessary to do her research work (no "Lab Safety" online training 
needed since she is not working with chemicals).

The PI is responsible for acquiring and maintaining all necessary permits and permissions 
prior to beginning work on this protocol. Failure to obtain or maintain valid permits is 

considered a violation o f an IACUC protocol, and could result in revocation of IACUC approval.
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m F
UNIVERSITY OF ALASKA
FAIRBANKS 

Institutional Review Board
> N Koyukuk Dr. Suite 212, P.O. Box 757270, Fairbanks, Alaska 99775-7270

(907) 474-7800 

(907) 474-5444 fax 

fyirb@ uaf.edu 

www.uaf.edu/irb

May 17, 2012

To: Courtney Carothers
Principal Investigator 

From: University of Alaska Fairbanks IRB
Re: [316803-2] Examining the intersections of place-making and development in the Pribilof

Islands, Alaska

Thank you for submitting the Amendment/Modification referenced below. The submission was handled by 
Expedited Review under the requirements of 45 CFR 46.110, which identifies the categories of research 
eligible for expedited review.

Title:

Received:
Expedited Category: 
Action:
Effective Date: 
Expiration Date:

Examining the intersections of place-making and development in 
the Pribilof Islands, Alaska 
May 11, 2012 
7

APPROVED 
May 17, 2012 
April 18, 2013

This action is included on the June 14, 2012 IRB Agenda.

No changes may be made to this project without the prior review and approval o f the IRB. This includes, 
but is not limited to, changes in research scope, research tools, consent documents, personnel, or record 
storage location.
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Informed Consent Form: Place-making in the Pribilof Islands

IRB:# 316803-1
Date Approved: April 18, 2012

Description of the Study:
You are being asked to take part in a research study about place-making efforts in the Pribilof Islands. Place-making 
is how people make meaning out of a physical place, like a town or an island. What makes a place "home" rather 
than just somewhere you live? Those actions, relationships, and feelings are place-making efforts. These efforts are 
important in creating healthy communities. The goal of this study is to learn what place-making efforts are 
important in Pribilof Island communities. This information will be shared with fisheries managers to help them 
sustain healthy fishing communities. You are being asked to take part in this study because of your long-time 
residence in the Pribilof Islands. Please read this form and ask any questions you may have before you agree to be 
in the study.

If you decide to participate, I will ask about your life in the Pribilof Islands. What makes this place different from 
other places you could be living? Why do you choose to live here? What would you change and what do you hope 
never changes?

Risks and Benefits of Being in the Study :
• You risk becoming upset as you talk about changes in your community over time.
• However, you benefit by getting a chance to list your concerns and see them shared with managers and 

scientists.

Confidentiality:
• We will keep all information about you, including answers to interview questions and recordings, private.
• We will not share any information that includes your name with anyone outside this project.
• We will protect your privacy in several ways. We will remove your name from documents and use a number

code instead. We will shred trash before throwing it away. We will store research records in locked cabinets.
• We will use information from this study in reports and presentations, but we will never share your identity.

Voluntary Nature of the Study:
Taking part in this study is your choice. You can stop at any time or change your mind later and ask to be removed
from the study. No matter what you decide, now or later, nothing will happen to you as a result.

Contacts and Questions:
If you have questions now, feel free to ask me now. If you have questions later, you may contact me via email 
(cdlyons@gmail.com) or by phone (360 333 4855).

If you have questions about your rights as a study participant, contact the UAF Office of Research Integrity at 474
7800 (Fairbanks area) or 1-866-876-7800 (toll-free outside the Fairbanks area) or fyirb@uaf.edu. They will answer 
any questions.

Statem ent of Consent:
I understand the procedures described above. My questions have been answered to my satisfaction, and I agree to 
participate in this study. I have been provided a copy of this form.

Signature of Participant & Date

Signature of Person Obtaining Consent & Date
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Courtney Lyons <cdlyons@ alaska.edu>

consent fo r d isserta tion chapter
1 message

allan stoner <allan.stoner@gmail.com> Mon, Apr 13,2015 at 11:00 AM
To: Courtney Lyons <cdlyons@alaska.edu>

Hello Courtney,

I am pleased that the study we co-authored will be one of your dissertation chapters.

With this email I provide my consent to include the following chapter in your Ph.D. dissertation:
"Influence of temperature and congenere presence on blue (Paralithodes platypus) and red (Paralithodes camtschaticus) king crab habitat preference and fish predation".

Best wishes for your defense in May.

Allan Stoner
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