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Introduction: Illegal, unreported, and unregulated (IlUU) fishing poses a
significant threat to marine resource management globally. Environmental
criminology plays a vital role in understanding and mitigating IUU activities by
focusing on the contextual elements surrounding these crimes. This study
examines the dynamics of poaching within areas managed through Territorial
User Rights for Fisheries (TURFs), with a specific emphasis on the loco
(Concholepas concholepas) fishery in Chile.

Methods: Employing Crime Script Analysis (CSA) as the primary methodological
lens, this research meticulously deconstructs the criminal process involved in
TURFs poaching operations. CSA is used to identify key elements, providing a
comprehensive understanding of poachers modus operandi. Additionally, by
integrating CSA with Situational Precipitators of Crime (SPC), the study identifies
critical factors such as environmental conditions, socio-economic disparities,
and enforcement weaknesses that shape poaching opportunities within TURFs.

Results: The analysis reveals a complex interplay between SPC factors,
underscoring their role in shaping poaching dynamics. Key findings highlight
the importance of specific environmental conditions, socio-economic
disparities, and enforcement weaknesses in facilitating poaching activities. The
study identifies various tactics and strategies employed by poachers and the roles
of different actors involved in the poaching process.

Discussion: Building upon these findings, the study proposes a comprehensive
Situational Crime Prevention (SCP) framework aimed at effectively combating
TURFs poaching. The framework emphasizes the importance of striking a careful
balance between restrictive and inclusive measures to mitigate potential negative
consequences. The study contributes valuable insights into understanding and
addressing IUU fishing, particularly within TURFs in Chile.
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1 Introduction

To understand how any crime is committed, environmental
criminologists primarily focus on the contextual elements that
impact individuals’ immediate decisions to engage in non-
compliant behaviors (Wortley and Townsley, 2017; Andresen,
2020). Within environmental criminology three key operational
models, specifically the routine activity approach (Cohen and
Felson, 1979), the rational choice perspective (Cornish and
Clarke, 1987), and crime pattern theory (Brantingham and
Brantingham, 1993) prove the theoretical basis of opportunity-
based approaches to non-compliance.

Situational Crime Prevention (SCP) and Situational Precipitators
of Crime (SPC) are two key instrumental frameworks which emerge
within opportunity-based approaches to comprehending and
addressing criminal behavior. Clarke (1980) first introduced the
SCP framework, highlighting its event-focused nature aimed at
reducing crime opportunities (Clarke, 1983). SCP encompasses a
variety of techniques rooted in an understanding of the processes
involved in committing a crime. In contrast, Wortley (1997)
challenged the notion of opportunity in situational prevention,
asserting its limitations in capturing the complexity of person-
situation interactions. Subsequently, Wortley (1998) proposed a
two-stage model of SCP, highlighting the interconnectedness of
precipitating and opportunity regulating situations. Later on,
Wortley (2017) defined SPC as “any aspect of the immediate
environment that creates, triggers, or intensifies the motivation to
commiit crime”. The evolution and expansion of SCP were notably
influenced by recognizing the substantial role SPC plays in offender
decision-making (Cornish and Clarke, 2003). Both situational crime
approaches had been widely applied to wildlife and fisheries studies
(Lemieux, 2014; Marteache et al., 2015; Petrossian et al., 2015;
Moreto, 2019; Weekers and Zahnow, 2019; Weekers et al., 2020,
2021; Viollaz et al., 2021). While SCP and SPC do not focus on
motivations but rather on the circumstances enabling criminal
opportunities, comprehending how crimes are committed remains
essential. One method to model crime occurrence is through the
utilization of crime scripts (Cornish, 1994).

Crime script analysis (CSA) was initially formulated by Cornish in
1994, building on the idea that crimes are distinct events occurring in
both space and time, but the actual commission of the crime unfolds
within a broader context of numerous events. Cornish introduced the
script-theoretic approach to crime analysis as “a way of generating,
organizing and systematizing knowledge about the procedural aspects
and procedural requirements of crime commission” (Cornish,
1994:160). CSA has demonstrated its utility in various research
related to wildlife crime (see, Dehghanniri, 2019). By offering a
systematic framework for examining the process of committing
crimes, CSA expands our understanding of the decisions and actions
associated with specific criminal activities, thereby informing the
development of tailored situational prevention strategies.

Among environmental or so called green crimes, illegal,
unreported, and unregulated (IUU) fishing poses a significant
threat to the effective conservation of marine resources
(Agnew et al, 2009; FAO, 2022). Within the domain of
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environmental conservation, IUU fishing encompasses a wide
range of activities. Poaching can be considered a subset of illegal
fishing practices (Plaganyi et al., 2011). A general definition of
poaching involves the unauthorized killing or removal of wildlife
for trade or personal use and is commonly observed in protected or
managed areas (Hill, 2015). In the fisheries sector, poaching occurs
within marine protected areas or fishery management areas that
possess formal or informal access rights (Sethi and Hilborn, 2007;
Silvy et al., 2018). The implications of poaching extend beyond the
act itself, as they undermine community-based natural resource
management and co-management systems, thereby impeding
social, ecological, and economic benefits (Samoilys et al., 2007;
Harasti et al., 2019).

Fishing areas managed under a Territorial User Rights for
Fisheries (TURFs) regime in Chile which assigns access rights for
benthic resources to organized associations of artisanal fishers offer a
unique form of co-management. In the early 1990s in response to
overexploitation, the Chilean government established the TURFs
regime based on sustainability criteria. Under TURF, organized
fishers assume responsibility for managing their respective
AMERBEs, including access, withdrawal, management, exclusion,
alienation, and intern-regulations to ensure sustainable practices
(Castilla and Fernandez, 1998; Gelcich et al., 2010; Aburto et al,,
2013). Loco (Concholepas concholepas) is currently the most valuable
resource managed under TURFs (Castilla and Gelcich, 2008; Zuniga-
Jara and Soria-Barreto, 2018). However, poaching poses a signiﬁcant
challenge to the effective management of TURFs. Studies have shown
that loco illegal extractions can account for a substantial proportion
of landings, ranging from 50% to 112%, of the total annual extraction
(Bandin and Quinones, 2014; Oyanedel et al., 2017; Donlan et al.,
2020). Poaching involves the collection of loco within a management
area by individuals who are not part of the organization; and
unreported removal of loco specimens from TURFs by members of
the organization (Oyanedel et al., 2017). Poaching also varies from
opportunistic removal to a well-organized poaching operation for
commercial purposes (Nahuelhual et al., 2023).

This study aims to explore the crime committing process of
organized poaching inside TURFs, focusing on the case of the loco
fishery in Chile. Our research approach integrates Crime Script
Analysis (CSA) with the situational crime approach into a cohesive
framework. We use CSA to identify the specific elements of the
poaching process and the situational crime approach to explore
potential situational prevention measures and design targeted
interventions. The analysis will identify key situational factors
influencing poachers’ opportunities to engage in loco poaching
within TURFs, while also highlighting gaps and challenges for
management strategies aimed at reducing poaching.

2 Materials and methods

Research employed a mixed-methods approach to investigate
poaching within TURFs areas. Data was collected through interviews
with poachers, TURFs members, experts, and regional directors.
Purposive sampling and snowball sampling were used. Qualitative
thematic content analysis was conducted on the data.

frontiersin.org


https://doi.org/10.3389/fmars.2024.1419800
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Vallejos et al.

2.1 Data collection

The data comprised preexisting text material (transcripts) obtained
from three different instruments (Supplementary Table 1), applied to
34 TURFs members (fishers, divers, vessel owners and representatives);
5 experts (academics and NGOs); 3 self-declared TURFs poachers; 2
regional directors overseeing operations of Subsecretary of Fisheries
and Aquaculture (SUBPESCA) and the National Service of Fisheries
and Aquaculture (SERNAPESCA). Between 2019 and 2022, we visit 14
TURFs in Los Lagos region. The main locations were (from south to
north): Chepu, Punihuil, Mar Brava, Guabun, Yuste; Carelmapu,
Queniur, Maullin, and Estaquilla (Figure 1).

Purposive sampling was strategically employed to select experts
and government official possessing pertinent experience or
knowledge regarding poaching practices. Additionally, to identify
and engage potential participants directly related to the case of
study (i.e., local actors), a multifaceted approach was adopted,
utilizing snowball sampling, referrals, and social media channels.
Only participants knowledgeable of the TURFs loco poaching
context were included in the study. In-depth interviews were
conducted in private locations to ensure confidentiality, and
audio recordings were made with participants’ consent. A key
ethical consideration was to grant confidentiality and anonymity,
which was explained in the written consent signed by each
interviewee. We audio-recorded all the interviews and
complemented the audios with notes.

Relevant questions included during the interviews:

. What are the main forms of illegality in the extraction and
commercialization of loco?

. Can you describe the process for loco poaching
inside TURFs?

. What sort of tools and supplies are used during
poaching operations?

10.3389/fmars.2024.1419800

4. How do legal and illegal fishers relate to each other?

5. What are poachers motivations?

6. How do poachers evade TURFs surveillance and
formal enforcement?

Additionally, we conducted a systematic search of secondary data
sources, including research and news articles (Supplementary Table
1). Our inclusion and exclusion criteria for determining which
research articles and news sources to include in the secondary data
gathering were based on the presence of relevant information for
constructing the crime script related to loco poaching inside TURFs
in Chile. We searched multiple databases, including academic ones
like Google Scholar, Science Direct, and Microsoft Academic, as well
as national news websites. We used a combination of keywords in
both English (Poaching; Illegal fishing; Non-compliance; Artisanal
fishing; Small scale fishing; Loco; Concholepas concholepas; TURFs;
Management areas; Chile) and Spanish (Robo; Pesca illegal;
Incumplimiento; Loco; Concholepas concholepas; AMERBs; Areas
de manejo, Chile) to find relevant articles. For research articles, our
screening process initially involved titles and abstracts, followed by a
review of the full texts of potentially relevant articles to make final
selections. For news articles, we screened based on their titles and
then reviewed the full text of potentially relevant news pieces for final
selection. We included paragraphs from research articles results, key
findings, discussion, and any relevant data on poaching loco within
TUREFs. For news articles, we included the full text. At the end of the
process, we retrieved 17 research-relevant articles (Supplementary
Table 2) and collected 74 news articles (Supplementary Table 3) both
published between January 2000 and May 2023.

2.2 Data analysis

We analyzed field data through qualitative thematic content
analysis, which is a method of analyzing written, verbal or visual
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messages (Cole, 1988; Vaismoradi et al, 2016). A qualitative
approach is more suited than a quantitative approach for analyzing
data obtained from open-ended sources (as in our case) containing
latent content (Ahuvia, 2000). Given the nature of our inquiry, we
used manual qualitative content analysis since when data is complex,
automated methods might be unable to draw on the same logical
thinking as human coders, therefore producing a systematic bias
(Conway, 2006). The data were systematically coded and categorized
into thematic groups aligned with the nine categories of Crime Script
Analysis (CSA) proposed by Cornish (1994), which served as the
initial framework for theme categorization.

We followed three steps in the analysis (Oliveira et al., 2014), see
Figure 2: (1) pre-analysis, (2) exploration and (3) treatment and
interpretation. Pre-analysis involved defining the objectives of the
content analysis, selecting the material (e.g. transcripts) according
to its relevance in relation to the goal, reading the material to be
analyzed and organizing the material for analysis (e.g. highlight
transcriptions). The exploration stage involved defining the smallest
unit of analysis (i.e. the portion of text to which the code is
associated) which in our case were paragraphs.

Finally, in the treatment and interpretation step, we made
inferences. To reduce potential bias, we checked the reliability of
the coding using a stability criterion, repeating the coding process
by the same person, and reproducibility criteria by repeating the
process by another person (Krippendorf, 2004). Crime script
categories acted as a first layer for code selection (Figure 2).
A second layer of coding was left to open coding in order to
infer crime script sub steps. A third layer for code selection
corresponds to the four categories of SPC (Wortley, 2001).
A fourth layer of coding was left to open coding in order to
infer specific SPC factors. A fifth layer of coding corresponded to
the six categories of SCP techniques (Cornish and Clarke, 2003;
Freilich and Newman, 2014).

Gathering primary and secondary
. data sources
Pre analysis _ —
Reading and highlighting the
information

O e

ration }<

10.3389/fmars.2024.1419800

2.3 Crime script analysis (CSA)

Based on the conceptualization of Cornish (1994), CSA
involved the analysis of nine sequential steps involved in
committing a crime (Figure 3; Supplementary Table 4). The crime
scripts were developed based on the analyzed data and described the
step-by-step process involved in committing a poaching activity.
The qualitative coding and analysis helped categorize the data and
identify themes and concepts related to the crime scripts. The crime
script interpretation involved examining the patterns and trends in
the data and drawing conclusions about the factors driving
poaching around TUREFs fisheries. Key elements of the crime
script, including motives, methods, targets, and locations, were
identified, and given priority. To ensure the validity of the
findings, member checking was conducted, involving the sharing
of results with participants to validate the accuracy of the analysis.

2.4 Situational precipitators of crime
(SPC) framework

The resulting coded narrative for each crime script stage were
cross-referenced with the four categories of SPC (ie., prompts;
permissions; provocations; pressures). Additionally, the coding
process involved a second layer of information resulting by
identifying specific factors related to loco poaching inside TURFs.

2.5 Situational crime prevention
(SCP) framework

We used the SCP approach (Clarke, 1980), to provide possible
solutions for poaching loco inside TURFs. By first aligning the
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FIGURE 2

Process and steps of analysis. CSA, Crime Script Analysis; SPC, Situational Precipitators of Crime; SCP, Situational Crime Prevention.
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crime script stage

crime script analysis the situational precipitators of crime
framework, we were able to discuss possible solutions from the
situational crime prevention (SCP) framework. SCP was composed
of six major categories (i.e., increase effort; increase risks;
reduce rewards; reduce provocations; remove excuses; provide
opportunities) that were aligned with each found situational
precipitator of crime. Finally, the results from this process were
discuss in order to provide possible solution to the TURFs poaching
situation from the SCP perspective.

3 Results

3.1 Crime script analysis of loco poaching
inside TURFs

Summary of crime script stages is shown in Figure 3 and
discussed in detail below. The sources of information for each
step of the process of loco poaching inside TURFs are summarized
Figure 4 and Supplementary Table 4.

Preparation (i.e., The acquisition of the necessary tools,
selecting of co-offenders, as well as planning the operation).

Poaching crew: Poaching crews consist of a mix of individuals
with specific roles, including registered artisanal fishers and non-
registered individuals. The size the crew can vary, typically
consisting of three up to five members per vessel, each assigned
to critical roles. The crew structure comprises a skipper,
accompanied by one to two divers responsible for harvesting.
These divers receive support from sometimes two helpers.

Frontiers in Marine Science

Poachers often collaborate with other poaching crews, leading to
the formation of larger groups. Some reported cases have seen up to
15 vessels working together in synchronized efforts. Poachers
collaboration not only enhances the overall efficiency resource
extraction while also mitigates the risks of detection by law
enforcement agencies.

Co-offenders: In addition to the crew directly involved in the
poaching activities, there are other people that participate in the
operation. Intermediaries are often involved, in some cases, during
preparation stages by placing resource orders and financing
poaching operations. In addition, poachers often establish
connections with co-offenders who have access to valuable insider
information. These informers could be individuals from outside
(e.g., at port of enforcement) or inside the TURFs organization (e.g.,
guardians) who are willing to provide crucial details such as
surveillance activities at TURFs or Navy enforcement movements
at port. Poachers compensate these informers, ensuring a steady
flow of information that aids in their strategic decision-making and
helps them stay one step ahead of authorities. Furthermore, there is
the possibility of involvement by other accomplices, playing roles in
transportation, processing, or the sale of the illicit product.

Planning: Poaching operations involve multiple individuals and
vessels working together (see poaching crew; co-offenders).
Poachers plan the time and location of their operations to
minimize the risk of detection and maximize profit opportunities
(see target selection; geographical knowledge). Poachers plan their
travel routes, using navigational tools, to travel to and from their
target TURFs (see supplies and equipment). Poachers often operate
during unfavorable environmental conditions taking advantage of
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that didn't fall into any SPC or SCP category, however useful during CSA.

the reduced visibility and decreased chances of being detected (see
environmental conditions). Poachers might plan counter-
surveillance techniques, such as monitoring the movements of
authorities and TURFs surveillance.

Gather supplies and equipment: Poachers use a variety of tools
and equipment, including hookah diving gear, iron hooks, mesh
sacs, knives, diving lanterns, GPS systems, radars, radios, and
phones. Diving lanterns, activities satellite Global Positioning
Systems (GPS) and radars are used for the localization of resource
and TURFs during nighttime conditions. Moreover, poachers rely
on radio and/or phones to establish communication with other
poaching teams and other co-offenders. To access and exit TURFs
areas, poachers employ lightweight glass fiber vessels (~7-12 meters
long) equipped with powerful outboard engines (~150-250 Hp; see
Figures 5B, D). Poachers are known to carry diverse types of arms to
protect their illegal activities and fend off potential threats.

Preconditions (i.e., some pre-conditional steps may be taken to
enable the commission of crime).

Geographical knowledge: Through experience and observation,
poachers possess valuable insights into the coastline and TURFs
geographic features (Figure 5A), such as bathymetric conditions,
distribution of loco populations, location of TURFs, coves, ports,
beaches, and other geographical features. The intimate
understanding of the geography gives poachers a competitive
advantage in locating and targeting loco at TURFs, embark and

Frontiers in Marine Science

disembark at proper locations or escape and hide when detected by
surveillance or enforcement authorities.

Environmental conditions: Poachers carefully monitor weather
conditions to optimize their operations, considering crucial
environmental factors for harvesting loco, including tides,
currents, water visibility, winds, and time of day. Operating
during unfavorable environmental conditions, such as night or
inclement weather, poachers capitalize on reduced visibility and
lower chances of detection. For example, they often conduct
poaching during the night or early morning, reducing the
likelihood of detection by enforcement or TURFs surveillance.
Interviews indicate that poachers intentionally select adverse
weather conditions to avoid co-enforcement presence at sea.

Expert skippers and divers: Successful offenders possess
advanced skills and knowledge when poaching TURFs. They
understand specialized techniques for navigation and diving
during night and difficult weather conditions. Such expertise is
often acquired through a combination of learning from experienced
poachers and trial and error.

Counter-surveillance: Poachers employ various strategies to
avoid law enforcement and TURFs surveillance. One prominent
strategy involves continuous investments in enabling technology,
such as high-powered engines, GPS, and diving lanterns.
Additionally, avoidance strategies, such as operating during night
conditions, in remote locations, or unfavorable weather conditions

frontiersin.org
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FIGURE 5

Illustrates images of the Loco TURFs fishery, displaying tools and equipment that are deemed similar to those used by poachers. The image
descriptions are as follows: (A) Coastal geography from Los Lagos region, Chile. (B) Vessel displaying complete equipment for loco harvest, including
a gas-powered air compressor, a pair of yellow hoses, and hookah diving equipment. (C) Hookah diver equipped with a mesh sac and iron hook
engaged in the harvesting of locos. (D) TURFs members participating in management activities.

are employed. Poachers and co-enforcement are engaged in a
constant competition, resembling an “arms race” escalation,
where each side strives to outwit the other by deploying
innovative tactics and countermeasures.

Meeting point: Poachers gather at designated meeting points,
such as process plants, coves, or ports, to organize equipment,
coordinate their efforts, and finalize their plans for the operation.
Meeting points include process plants, specific coves or ports and
other informal places. Once prepared, they set oft and embark on a
convened discrete site, traveling discreetly along the shoreline
toward their intended target TURF, keeping a low profile to avoid
arousing suspicion.

Instrumental precondition (i.e., Identifying the suitable targets).

Target selection: Based on the narratives, several factors
influence how poachers select targeted areas. Notable
considerations include resource productivity, biological cycles, co-
enforcement efforts, and geographical and physical features.
Specifically, TURFs with a higher abundance of locos serve as an
incentive for poachers, as the potential gain increases with the
greater availability of resources in an area. Interviewers report that
the geographical distribution of loco also influences the variation in
poaching across different regions. The biological features of loco
play a crucial role in poachers’ decisions. Loco exhibits a marked
annual biological cycle (for details, Manriquez and Castilla, 2018),
leading to aggregations, dispersals, or migrations based on factors
such as reproductive season and food availability. Consequently,
poaching events are commonly reported in TURFs closest to the
annual harvest, where loco reaches the preferred size and meat
weight, and during the reproductive season when locos exhibit
aggregative mating behavior. Another aspect that influences target
selection is distance and accessibility. TURFs in remote locations
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(or difficult to guard) are preferred by poaching operations due the
limited co-enforcement presence and increased response times. In
contrast, TURFs located in easily accessible areas can also be
vulnerable to other forms of poaching, such as opportunistic
poaching. More accessible areas might attract higher rates of
poaching due to factors like proximity to urban areas and ease of
access (e.g., proximity to the coast). Furthermore, some TURFs
operate with a de facto open access regime due to insufficient
surveillance mechanisms which increases the chances of intrusion
by poachers. Other conditions such as wave exposure and other
demanding physical factors could affect poachers intrusion
decisions, as; more exposed TURFs to physical condition could be
target at certain conditions and times of the year.

Entry (i.e., The entry into the selected location(s) where the
crime is to be committed).

Embark: once poachers embark to prevent potential detection,
they conceal their equipment and avoid the u