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Project Partners & Collaborators

This project owes its success to the contributions of numerous individuals. We extend our sincere
gratitude to the Conservation Leadership Programme, Fauna and Flora International, BirdLife, and the
Wildlife Conservation Society, whose financial support facilitated the realization of our project to
contribute to the conservation of angel sharks in Peru.

Special thanks are extended to the fishers from San Jose and Cancas who trust the whole team to share
information of their fisheries’ trips, their experience and knowledge and gave us their valuable feedback
about the project development and results. We also express our gratitude to fishers Jose Miguel Fiestas
and Jose Manuel Fiestas, the IMARPE (Instituto del Mar del Peru) observer David Sarmiento and the
Fiestas family from San Jose for the support during the logistics to purchase samples. Additionally, we
acknowledge the universities Universidad Nacional Pedro Ruiz Gallo (Pedro Ruiz Gallo National University)
for providing space in its laboratories for the processing and storage of samples and Universidad Cientifica
del Sur (Scientific University of the South) for the economic support to make real the participation of our
volunteers from Lima.

Our gratitude extends to our external advisor Joanna Alfaro-Shigueto for her support and advice during
the project development. We would also like to recognize the collaboration of Jannyna Mires and Clara
Ortiz who made significant contributions to the writing of our proposal. Gratitude is also extended to
Jeffrey Mangel for providing insights to enrich our identification guide and to Astrid Jimenez-Heredia for
her support at the beginning of the project to coordinate activities with local students.

We are indebted to our project local assistants and volunteers Deysi Sencio, Daniel Garnique, Andrea
Loayza, and Jessi Pinto for their invaluable assistance during fieldwork and laboratory work. Finally, thanks
to our volunteer Saba Groenendijk for her beautiful illustrations.



Summary

Around the world, populations of angel sharks are currently depleted. This reality is no different in Peru
and across the South Pacific coast. However, there is still insufficient data collected to understand the
current national status of angel sharks’ population in Peruvian waters. Under this concern, our CLP project
set the overall goal to assess the population dynamics of angel sharks in northern Peruvian coastal waters
through local-scale-data collection to support the conservation and fishery management for these species
and ensure angel shark populations remain sustainable in the long term. For 14 months, project activities
were carried out in northern Peru (San Jose, in Lambayeque region, and Cancas, in Tumbes region) to
collect information about fishery and biology of angel sharks and increase awareness of this group. Among
the main achievements, there are the collection of artisanal fisheries data and samples to study the
reproductive biology and trophic ecology of the angel sharks at local scales. This was achieved thanks to
the support of fishers and local community whose trust in the work team increased across time. Among
other achievements, we collected relevant historical information about the fisheries of angel sharks
through fishers' experience which represents a valuable source of information that enriched our project.
Preliminary results were presented to local community and fishers through workshops and brochures to
receive their feedback of our work in their communities. Overall, we believe we achieved our main
objectives because detailed information on a local scale was generated and was shared with the main
local stakeholders. Although there is still a need to continue with more studies to understand the national
status of angel sharks’ population, the main outputs of our project represent an opportunity to start to
assess the potential feasibility to study sharks at local scale and how to propose multispecies fishery
management that include this sharks' groups in the future.

Introduction

Peru has a long history of fishing with the highest accumulated shark landings in the Pacific Ocean, and
along the eastern Pacific. Angel sharks are among the top six shark species with the highest landings in
northern Peru (Gonzalez-Pestana et al., 2014). Two species are likely target in fishing activities, the Pacific
Angel shark (Squatina californica) and the Chilean angel shark (Squatina armata), however no species-
specific information exists about this fishery and, the decreasing trend in landings reported in Peru
between 1996 and 2010 may be a sign of overfishing (Gonzalez-Pestana et al., 2014). Also, since 2020,
S.armata has been recently listed as Critically Endangered by the IUCN. Therefore, this study aimed to
improve our understanding about the conservation status of a data-poor group, Squatina spp., in Peruvian
coastal waters by describing fisheries characteristics through shore-based landings monitoring, analysing
their reproduction biology and interviewing local fishers.



We selected two sites, San Jose (Lambayeque region) and Cancas (Tumbes region) located in northern
Peru where the highest angel sharks' landings are reported (Figurel). This area (70,086 Km2) hosts high
diversity of ecosystems and species (Tarazona et al., 2003). Also, the Reserva Nacional Mar Tropical de
Grau (a proposed MPA, https://n9.cl/7tx31) includes fishing areas that are used by fishers from Cancas.

During this project we were able to reinforce the collaborative work between the NGO Prodelphinus and
local fishers from San Jose and Cancas, with land-based observer from the marine research institute
IMARPE (Instituto del Mar del Peru), and with the local university Pedro Ruiz Gallo National University.
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Figure 1. Study locations selected for this project in northern Peru (green stars).



Project members

1. Rosa Maria Lorena Cafiedo Apolaya

Rosa Maria is a marine biologist and independent research consultant that holds an MSc in Marine
Biological Resources from Gent University (Belgium). Her research focus lies in various research topics
covering socio-ecological systems, ecology and biodiversity of coastal and deep-sea ecosystems, marine
conservation, artisanal fisheries and genetics. Among the main projects in which she has been involved
there are 1) “Por la Pesca”, 2) “Functional dynamics of fish communities in the subtidal rocky reef of
different biogeographic zones in Peru", 3) “ATLAS Project (A trans-Atlantic assessment and deep-water
ecosystem-based spatial management plan for Europe) and 4) “PeMAR, Cddigo de barras de ADN de la
biodiversidad marina del Perd”. In this role, Rosa Maria, as the team leader and project manager, was
responsible for project designing, tracking project progress, managing the project team, organizing and
analyzing data, report writing, managing the project budget, and conducting workshops and surveys.

2. Cristel Cordero Maldonado

Cristel has a degree in Marine Biology from Scientific University of the South (Peru) and currently she
works as an associate researcher in NGO Prodelphinus and she is a member of “Coalicién Tiburén Perd”.
Her research experience encompasses participation in projects about marine conservation, biology and
ecology of elasmobranch, fisheries, field data collection and plastic pollution. In the project, her main roles
were the following: 1) design and development of methodologies of trophic ecology and microplastics, 2)
support in field work (sample collection) and in the laboratory (dissection and processing of samples) and
3) support to conduct surveys of fishers.

3. Adrian Custodio Uribe

Adrian has a degree in Marine Biology from Scientific University of the South (Peru) and currently he works
as an associate researcher in NGO Prodelphinus. He has been member of the following projects: 1)
“Assessment of bycatch impact on sea turtle hatchling in nesting sites in Peru”, 2) “Participatory
monitoring for better management of artisanal fisheries in northern Peru” and 3) “Por la pesca”. During
the project, his main roles were participating in conducting surveys of fishers, fieldwork support, carrying
out workshops for artisanal fishers, and budget management support.

4. Nelly Pefia Cutimbo

Nelly has a degree in Biology from Federico Villarreal National University (Peru). She currently works as
an associate researcher in NGO Prodelphinus while also being an active member of “Coalicién Tiburén
Perd”. Her research experience as team member project spans various facets of marine research,
including the assessment of bycatch impact on sea turtle hatchlings in nesting sites in Peru, conservation
and biology of elasmobranch in Peru, and Peruvian fisheries. Within her project involvement, her main
roles were the following: 1) Responsible for the angel shark reproductive stages guide (guide design,
content writing, data analysis, photography registration), 2) coordination of laboratory use, 3)
coordination of angel shark sample procurement and 4) support to conduct surveys of fishers.

This project had also the great support of two local undergraduate students, Deysi Sencio and Daniel
Garnique, who mainly carried out the monthly monitoring of angel shark’s fishery in San Jose.



Aim and objectives

Our project had the overall goal to assess the population dynamics of angel sharks in northern Peruvian
coastal waters through local-scale-data collection to support the implementation of fisheries
management for these species and ensure angel shark populations remain sustainable in the long term.
As part of this 14-months project, we seek to set a baseline about local fisheries characteristics and
reproductive biology of angel shark from selected coastal locations in northern Peru: San Jose
(Lambayeque region) and Cancas (Tumbes region). Due to the scarce information on angel sharks in Peru,
we decided to focus on local-level data collection to help address research gaps in topics such as fishery,
demography, biology and ecology to highlight the relevance of this group and support the design of
science-based fisheries management actions in Peru.

Six objectives were prioritized in this project:

1. Description of Chilean angel sharks fishery characteristics in San Jose (e.g. species composition,
number of landed individuals) including information of small-scale fleet (e.g., gear type).

2. Assessment of the demography and reproductive parameters of Chilean angel sharks in San Jose
(e.g., Information on sex, maturity, and gonadal morphology).

3. Indirect identification of angel shark habitats associated with fishing areas in San Jose and Cancas
through participatory and self-reported fishing maps and interviews.

4. Engagement with local stakeholders, workshops, outreach activities, and education for ocean
conservation through social media, and science-based recommendations submitted for
consideration to government entities.

5. Assessment of diet composition and trophic ecology of Chilean angel sharks from San Jose.

6. Rapid assessment of presence of microplastic in the digestive tract of Chilean angel sharks from
San Jose.

Changes to original project plan
Changes on duration of activities and budget were requested:

1. Duration of some activities. The execution period of some activities had to be extended to
accomplish objective number three. Among those activities there were: 1) Interviews conducted
in two fishing ports (San Jose and Cancas). This activity was planned to be carried out from
October to December 2022, but we requested to be extended until the end of March in 2023. 2)
Data analysis and maps digitization in GIS. Because of modifying the previous activity, we
requested to modify the period to accomplish this activity until April 2023, two months after the
proposed date. 3) Report write-up. The same for this activity, we requested to extend the period
of accomplishment until May 2023, two months after the proposed date. The main reasons to
request those changes were:

- The first one is due to the political situation that was happening in Peru. There were protests and
roadblocks that did not allow the buses to go on their usual route or they simply did not let them



pass. To overcome these inconveniences, we had to take informal routes to arrive in Lima or in
the study areas.

- The second reason is related to the work with fishers, specifically in the locality of San José. We
expected to have more participation from the fishers’ side, however many of them were unsure
to participate in the interviews/surveys because they thought our results were going to be used
against them and consequently, their fishery activities were going to be negatively impacted. To
overcome this, we took advantage of our CLP homework about communication and behavioural
change, and we prepared a communication campaign, so we had more meetings with fishers to
better explain them our objectives and future results.

1. Budget. Due to some activities were delayed, some expenses were not executed on time. We
requested to move money from one category to other. For instance, from food category to
outreach visual materials and local support. Two main events were the cause of these changes.

- The first one is due to the political situation that happened in Peru delayed field activities.

- The second one was that weather conditions from the beginning of 2023 until almost mid-year
across the Peruvian coast that were exacerbated by El Nifio. Both events had an impact on the
dynamics of the fishery of angel sharks and consequently it had an impact in the fisheries
monitoring we planned before. The fisheries monitoring was carried out mainly by our two local
assistants so the amount of money we planned to use for food to our team members (from Lima)
was less than we planned.

Methodology
Objective 1: Description of Chilean angel shark fishery characteristics in San Jose (e.g. species
composition, number of landed individuals) including information of small-scale fleet (e.g., gear type)

Shore-based data collection through fisheries surveys took place 7 days per month from July 2022 to
August 2023 in San José, Lambayeque (6°45'S, 79°58'W) to gather seasonal data. Information about fishing
operations (trip duration, fishing zones, gear type) and number of vessels was collected in datasheets.
Furthermore, target species, accompanying fauna, the total catch of angel shark specimens per vessel, as
well as biometric data (total length-TL, body weight), sex identification, sexual maturity (when possible)
and species identification, were also taken for each landed angel shark specimen (Figure 2). With this
information, size distribution and total weight distribution were calculated (Smith et al., 2009). Aiming to
have a constant monitoring of angel sharks’ fishery in San Jose and build local capacity, we invited local
young students to assist field activities. They receive training in data collection from the team members
and invited experts on artisanal fisheries.



Figure 2. Monitoring activities and biological data collection of angel sharks’ fisheries landings were
carried out by local assistant.

Objective 2: Assessment of the demography and reproductive parameters of Chilean angel sharks in
San Jose (e.g., Information on sex, maturity, and gonadal morphology).

Reproductive parameters were assessed from individuals bought during 7 days per month from July 2022
- August 2023 in San José, Lambayeque. Around 5 specimens were purchased from small-scale artisanal
vessels per month. Once collected, the sex of each individual, their TL, and total weight were recorded.
Standardized photos of specimens and their reproductive organs were taken. The maturity stage (juvenile
or adult) was visually assessed macroscopically following the previous criteria specified for S. californica
(Capapé et al., 1990; Natanson et al., 1986; Romero et al., 2016). The rotation and presence of clasper
hematomas, presence or absence of semen and opening of the rifiodon in male were also evaluated. In
the case of females, mating marks on the body were evaluated externally. The processing of samples is
shown in Figure 3. Qualitative descriptions of the reproductive system and its structures were used to
produce a Gonad Morphology Photo ID Catalogue and a scientific article about the reproductive
development of angel sharks. The final draft of the catalogue was presented to the shark expert Francisco
Polanco to receive his feedback about the main results.



Figure 3. Team and local member processing samples for our reproductive study in the laboratory of
university Universidad Pedro Ruiz Gallo in Lambayeque.

Objective 3: Indirect identification of angel shark habitats associated with fishing areas in San Jose and
Cancas through participatory and self-reported fishing maps and interviews.

Interviews were conducted in two ports: San Jose and Cancas where the main landings of angel sharks
have been reported (Figure 4 and 5). Fishers from vessels that landed angel shark specimens were
interviewed. When the fishing port was closed, for example, during bad weather, interviews were
conducted in the fishers' houses or on the beach if they had time available. All interviews were conducted
from October 2022 to March 2023. We planned to survey at least 10% of gillnet fishers per port, based on
the Fishers National Census. To find the participants we used direct contacts and social networks of fishers
who met some criteria. The interview format was based on previous studies (Alfaro-Shigueto et al., 2018;
Ortiz-Alvarez et al., 2020). Information about fisheries characteristics, the socio-economic importance of
angel sharks, and angel sharks fishing areas was collected (Figure 6). As part of the interview, fillable maps
were shown to fishers to identify where they usually catch angel shark specimens (i.e., fishing areas). The
information recorded during the interviews were analysed, georeferenced, digitized and mapped using
GIS software (Figure 7 and 8).



Figure 4. Fisher interviewed by one project team member in Cancas.

Figure 5. Fisher interviewed by one project team member in San Jose.



Figure 6. Questionnaire used to collect information about historical fisheries landings and current
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Figure 7. Map prepared to collect information about fisheries areas of angel sharks in Cancas.
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Figure 8. Map prepared to collect information about fisheries areas of angel sharks in San Jose

Objective 4: Engagement with local stakeholders, workshops, outreach activities, and education for
ocean conservation through social media, and science-based recommendations submitted for
consideration to government entities.

Workshops per port at San Jose and Cancas were coordinated with fisher communities to introduce the
project and present preliminary results (Figure 9, 10, 11, 12, 13, 14). Among the attempts to increase the
engagement of local stakeholders we chose the following strategies: 1) we contacted observers from
IMARPE in the target ports to join efforts and conduct together shore-based monitoring and interviews,
2) we facilitated transportation so that fishers could attend the meeting place, and 3) we mentioned that
during our workshops we were going to give some material incentives (e.g., fishing equipment:
waterproof boots) to motivate and increase fishers participation. Incentives to promote fishers’
participation in conservation initiatives is a strategy that has been used before with different levels of
success. As a short-term strategy, we decided to use those incentives to motivate the participation of
fishers on the workshops and to share with them the results of the project where they were involved. Due
to the scope of this project, we were not able to formally assess the initial and final fishers’ perception
about the project, however, in the last meeting we registered their comments about it. Our decision to
use these small incentives was based on the timeframe to carry out the project activities, the funding
constraints, our own assumptions and the previous experience of the team. We recommend that future
conservation initiatives thoroughly explore and understand the social and economic context of the fishing
communities before implementing any incentive as part of their project objectives. It's crucial to assess
the economic and time constraints of local participants, identify their main needs, and discuss with them
the feasibility of project goals and activities. Understanding how they perceive potential benefits and how
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they wish to participate is also key. Additionally, building trust between local communities and
conservation programs and the scientific community is essential and requires a commitment and to invest
in long-term collaboration and equitable sharing of benefits. The other scenario we faced during the
dissemination of results to local communities was the total absence of participants in Cancas. In response,
we prepared brochures summarizing the key findings and distributed them to fishers and other interested
local residents whom we encountered on the street or at the port (Figure 15).

In the case of stakeholders, Gonad Morphology Photo ID Catalogue have been sent to government
authorities such as the central and regional administrations of the Production Ministry and others
involved in the National Action Plan of Elasmobranchs in order to contribute to production of base-line
biological knowledge about angel sharks in Peru.

Figure 9. Local workshop conducted in San Jose. One of our collaborators, MSc. Astrid Jimenez, was
invited to talk with local community and fishers to highlight the importance of their participation.
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Figure 11. The first local workshop in Cancas.
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Figure 12. Presentation prepared for the first local workshops in San Jose and Cancas
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Figure 13. Presentation prepared to show preliminary results in San Jose.
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Figure 14. Final presentation to show preliminary results of fisheries monitoring and
interviews/surveys in San Jose.
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Figure 15. Brochure prepared to show preliminary results in Cancas.
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Objective 5 and 6 (additional studies): Assessment of diet composition and trophic ecology of Chilean
angel sharks from San Jose and rapid assessment of presence of microplastic in the digestive tract of
Chilean angel sharks from San Jose.

For trophic ecology and for microplastics, we have been working with the gastrointestinal tract (stomach
and valve spiral) (Figure 16). These should be kept frozen until processed as preservatives such as alcohol
and formalin can alter the color of synthetic polymers. The contents of the stomach and the valve should
be sieved with a 100 micron (0.1 mm) metal sieve. For trophic ecology, all the items that were identified
through external morphological characteristics were recorded. For microplastics, the content from the
already sieved gastrointestinal tract should be placed in sterile conical tubes. After each sample (one
gastrointestinal tract), all materials should be rinsed (sieve, tweezers, scissors, etc.) with filtered distilled
water so that they do not contaminate one sample with the next. Environmental controls were taken to
record possible airborne contamination during laboratory work.

Figure 16. Processing of an angel shark stomach sample for the Trophic Ecology study carried out by
the local assistant.

Outputs and Results
Objective 1: Description of Chilean angel shark fishery characteristics in San Jose (e.g. species
composition, number of landed individuals) including information of small-scale fleet (e.g., gear type).

Result 1.1: Description of a one-year fisheries-dependent monitoring of angel shark fishery in San José

During the study period, a total of 62 fishing trips were monitored for 182 days in San José. Due to angel
sharks as a target species is mostly fished by a specific fisher group in this location, we decided to focus
only on artisanal fishers that use bottom gillnet as their main gear type. The analysis of our surveys
indicated that angel sharks can be considered as a target species but also as a bycatch and this depend on
the season of the year or availability of the species in their fishing areas. However, for our project we did
not make a distinction between recorded data from target species or bycatch. The main features of angel
shark’s fishery registered during our project are summarised in Table 1 in terms of number of fishing trips,
fishing areas, catch depth, mesh number of bottom gillnet, and duration of fishing trips.
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Table 1. Main features of angel sharks’ fishery recorded in San Jose during July 2022 - August 2023.

Features N°
Monitoring period (July 2022- August 2023) 182 days
Fishing trips monitored 62 fishing trips
Target aquatic resources identified 11 marine resources
Main fishing areas identified 16 areas
Average catch depth 33.6m
Most common gillnet mesh number 10 inches
Most common length of fishing trip 5 days

Angel sharks’ landings were also monitored during our project in San Jose. Around 2162 Kg of angel sharks

were recorded. Most individuals measured between 0.4 to 1 m and weighed between 1 to 3 Kg (Figure 17
and 18).
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Figure 17. Histogram to represent the main total size’s ranges and their respective relative frequency.
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Figure 18. Histogram to represent the main total weight’s ranges and their respective relative
frequency.
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Objective 2: Assessment of the demography and reproductive parameters of Chilean angel sharks in
San Jose (e.g., Information on sex, maturity, and gonadal morphology).

From July 2022 to August 2023, we registered the biological information from 120 individuals of angel
sharks, and we purchased 61 of them to collect samples of their guts and reproductive system. Most of
the registered individuals were females. The minimum and maximum total length were 0.20 and 1.06 m
and the minimum and maximum total weight were 0.7 and 11.6 Kg (Table 2). The maturity phase was
identified based on a previous classification made for another angel shark species, Squatina squatina, by
Osaer et al. (2015), who prepared 5-stage sexual maturity scale using an ontogenic approach, assessable
by macroscopic condition indices for males and females' individuals. We were able to identify three
phases for males and two phases for females of the species Squatina armata that are indicated on Table
3 and 4. Based on this information we prepared a Gonad Morphology Photo ID Catalogue where we
described each stage of sexual maturity found in our samples (Figure 19).

The scientific article about these results is available in the following link:
https://revistas.cientifica.edu.pe/index.php/southsustainability/article/download/1855/1343/10266.

Table 2. Main biological features of angel sharks monitored during July 2022 - August 2023.

Features N°
Total monitored individuals of angel sharks 120
e Male 50

e Female 64

e Sex unknown 6
Minimum Total Length (m) 0.20
Maximum Total Length (m) 1.06
Minimum Total Weight (Kg) 0.7
Maximum Total Weight (Kg) 11.6

Table 3. Stage sexual maturity scale for males of angel sharks prepared by Osaer et al. (2015) and stages
of sexual maturity identified by this project on Squatina armata.

Male angel shark Squatina squatina per Male angel shark Squatina armata per maturity

maturity phase used as a reference (Osaer et al., phase found in this project during
2015)

Juvenile (immature): Early and late stage Juvenile (immature): Late stage
Subadult (immature): Early and late stage Subadult (immature): Early and late stage
Developing (mature) Developing (mature)
Active (mature) -
Spent (mature) -
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Table 4. Stage sexual maturity scale for females of angel sharks prepared by Osaer et al. (2015) and
stages of sexual maturity identified by this project on Squatina armata.

Female angel shark Squatina squatina per Female angel shark Squatina armata per

maturity phase used as a reference (Osaer et al., maturity phase found in this project
2015)

Juvenile (immature): Early and late stage -
Subadult (immature): Early and late stage Subadult (immature): Early and late stage
Developing (mature): Early and late stage Developing (mature): Early and late stage
Pregnant (mature): Early and late stage Pregnant (mature): Early stage
Post partum (mature): Early and late stage -

GUIA DE ESTADIOS
REPRODUCTIVOS
del angelote chileno
Squatina armata

Pena-Cutimbo, Nelly
Cafiedo-Apolaya, Rosa Maria
Cordero-Maldonado, Cristel
Custodio-Uribe, Adrian
Mangel, Jeffrey C
Alfaro-Shigueto, Joanna
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2.2. Morfologia interna de hembras y machos

Los érganos visualizados en primera instancia al realizar la apertura de la cavidad
abdominal de S. armata, son los siguientes:

Vista ventral

Posterior a retirar dichos érganos, el sistema y el rifién,
ambos colindan con la cavidad de S. armata:

Vista ventral

Figure 19. Gonad Morphology Photo ID Catalogue prepared in this study to describe male and female
stages of sexual maturity.

Objective 3: Indirect identification of angel shark habitats associated with fishing areas in San Jose and
Cancas through participatory and self-reported fishing maps and interviews.

In total, 40 fishers were interviewed from October 2022 to March 2023. All respondents were male. Ages
ranged from 27 to 84. Fishers were from our two main study sites, San Jose and Cancas, but also from
nearby localities (Table 5). About 45% of fishers from San Jose were still involved in fisheries at the
moment of the interviews were held. On the other hand, in Cancas, this group comprised around 75%.
However, fishers from San Jose are those ones who take higher abundances of angel sharks’ individuals.

Other questions that were answered through these interviews were:

- Age they started fishing: 11-20 years old (San Jose), 11-45 years old (Cancas).

- The decade when changes in the abundance of landings began to be observed: 1990 (San Jose),
2000 (Cancas).

- Distance from the coast where sharks were most frequently caught: Less than 5 nm (San Jose &
Cancas).
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Table 5. List of study location where interviews were held and number of respondents per location.

Location N° of respondents
San Jose (Lambayeque region) 11
Cancas (Tumbes region) 18

Acapulco (Piura region)

Mancora (Piura region)

Parachique (Piura region) 1

Objective 4: Engagement with local stakeholders, workshops, outreach activities, and education for
ocean conservation through social media, and science-based recommendations submitted for
consideration to government entities.

Engagement of local community

During the monitoring period our local assistants established new connections and reinforced those who
already existed with fishers from San Jose. These constant interactions between local assistants and
fishers allowed us increase trust during the project period and be able to interview them and buy samples
from them. Workshops also helped us to increase trust between fishers and our project team because we
explained our project purpose and results. In May 2023, we presented and explained our preliminary
results to a high number of fishers and local citizens from San José, where we were also able to receive
their feedback about the project (Figure 20). Feedback of fishers allowed us to identify an agreement
about the trend of angel sharks’ landings in San Jose, observe their curiosity about basic reproductive
information such as how to identify the sex of specimens in comparison with their own practical
experience, and we received comments on how to improve the project, as for example, be careful when
sharing visual material that may include the logo of another stakeholder who has had a past conflict with
them. In addition, some fishers also suggested that conservation projects should not only focus on
reducing catches to protect species, but also on testing alternatives that help fishers comply with
regulations, such as providing new prototypes of fishing gear financed by the government, conservation
initiatives or other entity, rather than by their own money. Through this support they believe there are
more chances to comply with fishing regulations in a more successful way. Another recommendation was
to continue sharing the results of conservation projects, especially if this information is planned to be used
in any fisheries regulation. On the other hand, at Cancas, since the fishers were not so willing to participate
in the workshops, we prepared and distributed leaflets on the street to show the results of the project.

Participation of local assistants was also considered. We included in the project 2 local assistants, Deysi
Sencio and Daniel Garnique, both are undergraduate students from the Pedro Ruiz Gallo National
University (located in Lambayeque region). They carried out most of the field activities in San Jose, such
as the monitoring of fisheries landings, the collection of samples, and sample processing. Currently, they
are submitting their bachelor thesis project to their university to be able to formally use the collected data
of the project (Thesis topic 1: Trophic Ecology of angel sharks and Thesis topic 2: Fisheries landings in San
Jose).
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Two undergraduate students from Lima, Andrea Loayza and Jessi Pinto also participated collecting,
processing and analysing samples of reproductive systems and microplastics respectively. Both are also
preparing their thesis with data collected in this project.

Figure 20. Group photo of the last workshop held in San Jose where we showed the results of the
project.

Training and capacity development

Two online training workshops were conducted successfully. All the team members, local assistants and
undergraduate student participants received important information about fisheries and biology of
elasmobranch in northern Peru.
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© Zoom Meeting
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Lima, 26 de junio del 2001 Pejerrey Odontesthes regia regia 16 Total 10
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Figure 21. Project team members and local participants received a virtual session to learn about
fisheries in northern Peru which was presented by the invited fisheries engineer MSc. Francisco
Cordova from Instituto Politécnico Nacional.

Outreach

Several merchandising items, a project logo, and visual materials were prepared to promote our CLP
project and generate awareness about angel sharks in Peru (Figure 22, 23, and 24). Furthermore, we
participated on an event at Universidad Nacional Mayor de San Marcos to talk to students about the main
activities involved in the project and generate awareness about the current IUCN status the species have.
Finally, on the 26th of June, Angel Shark Conservation Network prepared an online campaign on Instagram
to spread the word about the International Angel Shark Day where we were invited to share our CLP
project.
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Figure 23. Stickers of angel sharks produced to be given away during meetings and workshops

24



Figure 24. Multifunctional headwear designed to be to be given away during workshops.

Table 6. List of quantifiable research outputs from objective 4

Objective Quantifiable research outputs N°
Engagement Workshops and meeting with fishers and stakeholders in San Jose 3
Workshops and meeting with fishers and stakeholders in Cancas 3
Participants that were reached by workshops/meetings in San Jose ~80
Participants that were reached by workshops/meetings in Cancas ~20
Brochures that were distributed among community in Cancas 25
Events where we presented our project 1
Gonad Morphology Photo ID Catalogue printed to be distributed 11
among main stakeholders
Training and Undergraduate students and biologist that received training 4
capacity
development
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Objective 5 and 6: Assessment of diet composition and trophic ecology of Chilean angel sharks from San
Jose and rapid assessment of presence of microplastic in the digestive tract of Chilean angel sharks from
San Jose.

Atotal of 58 stomach have been processed and analysed. Preliminary results suggest that among the main
food items there are the following taxon: Engraulidae, Scianidae, Merluccidae, Loligonidae, Munididae,
Tellenoidea. The complete results of the samples analysis will be presented on the dissertation of the
undergraduate thesis of our local assistant Daniel Garnique in the coming months. In regard to the analysis
of microplastics, samples are still being processed and results will be published in the future.

Communication and Application of Results

Preliminary results were communicated to local fishers in San Jose and Cancas. The presentation in San
Jose was at the Artisanal Fishing Landing (DPA), San José. We prepared a presentation showing main
information about the annual landings of Chilean angel sharks in San Jose during the duration of the
project, photos and description of how to differentiate sex in this group, results from interviews and a
summary of the trophic ecology of Chilean angel sharks collected in San José. This workshop represented
an opportunity to receive their feedback about what activities they considered were successful and those
ones which could be improved in the future. Furthermore, the action of sharing and explaining the results
at the end of the project that were obtained through the fishers’ participation during the surveys and
fishery landing monitoring, contributed to strength trust between fishers and the team members which
we think may have animpact in the future on their perception about conservation initiatives. We observed
an increase in the number of participants during the last workshop in comparison with the first workshop
that could be influenced by different factors such their own curiosity, the material incentives we offered,
the transportation we provided to the venue, among other factors. However, this observation didn't allow
us to confirm if fishers' perception about conservation initiatives was modified directly by our project.
What was evident during the last workshop is the acquisition of new knowledge (biological information)
due to during the conversation with fishers, they made a comparison between what they though based
on their empirical experience and the information we gave them as part of the results of our study
(morphological identification of reproductive gonads). Finally, the interaction with fishers allowed us to
highlight the importance of their participation and their knowledge and experience to conserve marine
resources. In Cancas, conversely to what happened in San Jose, willingness and interest were low. Due to
the scarce number of participants, we preferred to use leaflets to show the preliminary results about the
interviews in Cancas and a summary of the results we got from San Jose too.

The Gonad Morphology Photo ID Catalogue was used to disseminate general information about angel
sharks (taxonomy, biology and ecology) to the general public and to describe for the first time some of
the stages of sexual maturity of Squatina armata in Peru. This was delivered through the official website
of the following authorities: Ministerio de la Produccion (PRODUCE), Instituto del Mar del Peru (IMARPE),
Oceana Peru NGO, and Direccidon General de Pesca Artesanal.

For the scientific community, we prepared a scientific article about angel sharks’ reproductive biology
which have already been published (access link was included above), and a scientific article about the
current and past status of angel sharks’ fisheries in Peru is in progress.
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Monitoring and Evaluation

Regarding the project management, initially we monitored project activities, deadlines and achievements
of objectives using a Gantt Chart and the online app ClickUp. The advantages of using those tools were
the facility to manage multiple activities simultaneously and set deadlines and responsibilities to each
team member. However, over the time, what allow us to keep a more constant monitoring was the
creation of WhatsApp groups, one for only team members and one for local assistance and volunteer
students. Additionally, we scheduled a Zoom meeting from time to time to make sure each member was
accomplishing their tasks assigned and to solve any doubts regarding the project or activities. Those last
strategies helped us to enhance the team productivity and be updated about what each member was
doing.

The quantitative evaluation of objective achievement was done through some quantitative indicators as
follows:

Objective Indicator

Objective 1 (1) Number of vessels per month, (2) Number of samples per month

Objective 2 Number of analyzed samples per every two months

Objective 3 Number of responders per study location (aim: to reach 10% of the total number of

vessels registered in national statistics per study location and that used gillnets as their
main gear type)

Objective 4 Number of present participants in the workshops

Achievements and Impacts

Training and capacity development: two training workshops were conducted successfully. All the team
members and local assistants received important information about fisheries and biology of
elasmobranch in northern Peru which contributed with their professional development.

Scientific production: Through our project, baseline information on the characterization of reproductive
organs has been produced for the first time for the species Squatina armata in Peru. These results were
shared and explained to fishers which contribute to improve their knowledge about the trophic ecology
and the morphological identification of reproductive gonads. We accomplished the proposed objectives
and added two more objectives, and their respective methodologies were designed and implemented.
We decided to include two additional objectives to take advantage of most of the organs of collected
specimens. We added a methodology of stomach content to assess the trophic ecology of angel sharks.
Finally, we added a methodology to collect samples of microplastics found in the digestive system organs.
Currently almost 35 stomachs have been already analysed, however, the complete analysis of both
additional studies will be finished next year. Finally, a scientific article has been published with valuable
information about the reproductive stages of angel sharks in northern Peru. This available information
could be used as a basis to support future attempts to calculate the minimum fishing size for the species
Squatina armata.
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Capacity building: Our project promoted the participation and capacity building of university students
from Lambayeque and Lima to collaborate to the fieldwork and laboratory activities. All of them are now
developing their undergraduate thesis with data collected in this project that will help to increase
knowledge of the angel sharks in San Jose. During the development of the project, different skills were
strengthened among team members. For example, the delegation of responsibilities contributed to
developing leadership and constant communication helped to increase teamwork.

Collection of information at the local level: 62 fishing trips have been monitored for 182 days and
fisheries data and biological information of angel sharks have been collected. 61 complete specimens of
angel sharks were purchased in San Jose and have been analysed. Through the collection of this data, our
study will provide a detailed information to support the conservation of angel sharks in Peru.

Participation of local fishers: The preliminary results were presented and explained to a high number of
fishers and local citizens from San José from who we received feedback about the project. Positive
comments arose regarding the action of sharing and explaining results at the end of the project. Fishers
compared their previous experiences with other conservation initiatives that did not provided that kind
of information. However, fishers also mentioned that they are still concerned about the main objectives
that conservation projects usually have which are focused more on the environment/species than on the
human/community component.

Outreach: Our CLP project has been promoted on social media, on the Instagram account of the
international angel sharks project and we participated of and event to spread awareness of angel sharks'
conservation status to university students. An artistic component was also included during the project's
development. A volunteer artist collaborated with us to design the angel shark drawings used by team
members to make stickers and design the head wear and our project logo, a task that became an
opportunity to develop the creativity of the team.

Capacity Development and Leadership capabilities

During the evolution of this project, team members acquired a deep understanding of the significance of
integrating diverse elements within conservation initiatives, encompassing both social and biological
aspects. Additionally, the entire project team benefitted significantly from the insights provided by the
CLP Conservation Management and Leadership course, which were applied throughout the project's
development. Furthermore, we were able to solve together as a team the problems that arose during the
development of the project. Also, we understood that the delegation of responsibilities was a key strategy
to successfully achieve our project objectives. Team members developed different skills in carrying out
general activities of the project but also during the development of specific tasks they chose to lead. For
example, on field activities, preparation of guides, financial follow ups, to move this project forward.
Finally, when emerging opportunities to leverage the project came up, the team discussed the best way
to use them (e.g. receiving students that can use parts of samples for their thesis, help in field activities
from contacts in the field).
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Conclusion

The current project marks the first effort to collect relevant species-level data concerning the biology and
local fishery of angel sharks in Peru with the support of the local community. Over a span of 14 months,
our monitoring activities revealed that angel sharks remain a target species in artisanal fisheries within
certain Peruvian fisheries communities (e.g., San Jose). Conversely, in other areas, the scarcity of angel
shark individuals has led to a cessation of dedicated fisheries, and they are now caught primarily as
bycatch (e.g., in Cancas and some localities of Piura region, but also most of the regions in the central and
south of Peru). The local knowledge of fishers allowed us to conclude there is a common perception
regarding the population status, suggesting the population abundance has decreased over the years,
particularly evident in northern Peru.

Willingness to participate in our conservation initiative varied depending on study location. In San Jose,
where fishers continue catching angel sharks, willingness and interest to participate was greater and
increased from the beginning to the end of the project, based on the comparison of number of
participants in the first and last workshop. Probably due to the incentives we provide and other factors,
we saw this change. Nonetheless, in Cancas, where fishers have not caught angel sharks since many years
ago (due to catch volumes have decreased), interest and willingness were lower. We also offered
incentives in this locality; however, we did not observe the same attitude as in San Jose.

Another important outcome of this project is the description of some stages of sexual maturity and the
data gathered about diet composition of the Chilean angel shark. In San Jose locality and surroundings,
subadults and adults' stage of sexual maturity were caught in these areas, however pregnant individuals
and juveniles were less common observed. Finally, preliminary results of our trophic ecology study suggest
diet composition of Chilean angel sharks include mostly fin ray fishes belonging to families Engraulidae
and Scianidae. The data generated by this project represent a holistic approach to compiling local data
about its biology, ecology, and fishery of angel sharks in Peru. The results of our project will serve as
valuable information to support future national initiatives, contributing to a comprehensive
understanding of the roles played by these species and to conservation efforts aimed at preserving their
populations mainly in the northern Peruvian waters where they are still observed.

Problems encountered and lessons learnt
Project activities and outcomes that went well

e Objective 1 and 2 (data and sample collection): At the beginning of the project, we had some trust
issues with fishers (first two months approximately), however, because we had the collaboration
of two local assistants and the support of the fishing port field observer and one local fisherman,
we were able to gather the detailed data about the fishing trips and buy the samples.

e Objective 4: The identification of the government entity to share our final report has been
achieved due to the previous experience of the NGO Prodelphinus that already has produced
similar studies.
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Project activities and outcomes that were problematic.

Objective 2: During summer (December-February) we had some difficulties collecting data and
samples as well as interviewing fishers. The causes were two events that delayed our field
activities. First, during December and January there were protests and roadblocks. Consequently,
we had difficulties reaching our study sites. However, we took advantage of this situation and
interviewed fishers from other towns during the time that the protests lasted in those towns. In
February, because of “El Nifio” event, fishers were not able to sail and go fishing, which caused us
not to collect the number of samples we planned. These climatic effects were present for around
half of the project timeframe, and during this time, fishers were fishing fewer individuals of angel
sharks than during an average year. To overcome this, we decided to extend one more month of
field activities.

Objectives 3 and 4: we had difficulty calling the fishers to our workshops and interviewed them in
both study areas (San Jose y Cancas). In the case of interviews, for example, in San Jose, we
expected to have a higher number of motivated fishers to participate, but it was the opposite.
Based on the conversation with some few interviewed fishers, we concluded that the lack of
motivation could be related to previous experience they had. For instance, they highlighted the
economic impacts that brough to them the implementation of the seasonal ban on hammerhead
shark fishing, a regulation that was proposed based on different sources of information such as,
for example, the results of previous conservation initiative projects. On the other hand, in the
case of Cancas, our little knowledge about the local fisheries dynamics had an impact on the
participation of fishers in the workshop and in the interviews. During the week, fishers have
usually only one day of leisure and any workshop to be presented should be during this day to
reach a higher number of participants. This suggestion was given by some of the interviewed
fishers. Additionally, angel sharks were not considered target species during the period we went
to carried out the interviews, therefore, most fishers do not seem interested in the project,
especially the younger ones. The same situation happened when we invited fishers to participate
in our workshops. In order to overcome this situation, our main strategy was to provide incentives
(in San José and in Cancas) and, only in the case of the fishers from San José, we paid for their
transportation from San José to the port. This last strategy allowed us to increase the number of
participants (more than 30 participants). On the other hand, in Cancas, the same strategy did not
work. Due to the lack of time and resources, small material incentives were used as a strategy to
overcome a problem rather than a pre-established strategy to be implemented and assessed. The
use of incentives in conservation initiatives can range from monetary payments to less tangible
incentives such as education and training. However, the implementation of any type of incentive
will require that conservation practitioners understand and consider the socio-economic reality
of the community they will work with, their needs, and their expectations regarding the project.
Conservation initiatives need to include objectives that help to improve the conservation status
of biodiversity and the species but also start to include progressively human well-being goals
considering the importance of the interconnection between nature and humans.

30



Assessment of project methodologies and conservation tools

Overall, all the methodologies, both those proposed on the project application and those ones added
during its execution, allowed us to gather most of the intended data and to engage our target public.
Nonetheless, it will be crucial during future project planning to be aware of the possible reasons for the
absence of some reproductive stages (i.e., pregnant individuals and juveniles). For example, the absence
of certain reproductive stages in samples may not be due to sampling effort or project timespan only. It
may also be influenced by factors such as seasonality, the fishing areas where samples are collected, the
fishers' target species decisions (e.g., angel sharks are often targeted marine resources in northern regions
but not in central-southern regions), the port where fishers land their catch, their choice of who will be
their buyers, and customer preferences (e.g., communities in central and southern Peru may prefer other
shark species).

To have a comprehensive understanding of the current conservation status of the species, the
confirmation of its presence as well as current human and environmental threats should be assessed. For
fishery-dependent monitoring, attention should be paid to the reality of local fisheries that allow to
confirm if this group is still part of the fishery landings as a target species or bycatch as well as the
frequency of the observations in order to ensure an efficient monitoring if that objective want to be
considered in the project. For example, we were not able to observe or collect landed individuals in Cancas
during the project development, what match with the information fishers gave us during the interviews
(e.g., they observed at most one individual per month or sometime none).

In the future

Baseline information have been generated on this project about biology, ecology, and fishery on angel
sharks at local level. Future studies should focus on identifying and describing the remaining stages of
sexual maturity that we could not obtain from our samples to characterize the entire reproductive cycle.
This information will be crucial to better understand their breeding habits, and to distinguish correctly
juveniles and reproductive individuals, which will be useful during future fishery monitoring in the regions
where they are still fished (e.g., San Jose). It is still uncertain what is the current status of the angel shark
along the Peruvian coast. However, before deciding to implement any fisheries monitoring in other
regions, a first step might be to interview fishers in those regions to find out if they are still fishing this
group of sharks and, if so, how often they observe these sharks in their catches. Other studies could also
include the use of complementary approaches to detect the presence of angel sharks (e.g. Environmental
DNA). Implementing fisheries-independent monitoring methods similar to those used in other countries,
such as the underwater monitoring of angel sharks in Spain, may be challenging in Peru. This is due to the
oceanographic conditions, such as turbid waters, and the habitats of angel sharks (e.g., usually found at
depths of 36 meters or more, as indicated by our project's fishery monitoring). Therefore, it is essential to
explore alternative approaches to determine the most effective strategy for gathering information along
the Peruvian coast.

We expect that our local assistants and volunteer students can apply what they learned and continue to
study this shark group in other areas. On the other hand, project team members are actively working on
the writing up of scientific articles to share with the scientific community our results and complete
methodologies in order to be a reference to study shark species at local level in Peru. Once all the data be
completed analysed, it will be also shared to the general public in different creative formats to catch their
attention and generate awareness.
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Financial Report

Details & Justification
' (Justification must be

Itemized expenses e
P provided if figure in column

Dis +/- 25%)

PHASE | - PROJECT PREPARATION

Communications
(telephone/internet/postage)
Fle_ld guide books, maps, Journa_tl 513.35 -100% It was mo:/ed to the category “Other
articles and other printed materials (Phase 1)”.

Insurance 339,47 | 339,47 0%
Visas and permits
Team training

Reconnaissance 1.675,00| 1315,79| -21%

To produce and print the Gonad
[IMorphology Photo ID Catalog for
Other (Phase 1) 1.182,00(2018,21| 71% [distribution to stakeholders and
governmental institutions.

EQUIPMENT
Scientific/field equipment and supplies| 301,00 | 297,03 -1%
Photographic equipment 505,00 | 505,00 0%
Camping equipment

Boat/engine/truck (including car hire)

Other (Equipment)

PHASE Il - IMPLEMENTATION

Accommodation for team members
and local guides

Food for team members and local
guides

Travel and local transportation
(including fuel)

2.940,00/2910,57| -1%
1.978,58(2304,99| 16%
3.274,54|3502,89| 7%

Customs and/or port duties
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\We have overspended on these
boxes because we had to buy more
gifts (poles, stickers, brochures,
multifunctional headwear) for the
fishers to attend the meetings. In the
Workshops 373,06 | 773,06 | 107% [initial presentation we only gave a
few gifts to a few fishers, but for the
final presentation of results we
offered more gifts to motivate the
fishers to attend. This worked with
fishers from San Jose mainly.
Outreach/Education activities and
materials (brochures, posters, video, | 560,00 | 560,00 0%
t-shirts, etc.)
It was moved to the category "Field
Other (Phase 2) 585,00 | 0,00 -100% |guide books, maps, journal articles
and other printed materials".

PHASE Il - POST-PROJECT EXPENSES

Administration

Report production and results
dissemination

It was moved to the category

Other (Phase 3) 300,00 -100% "Workshops"

'14.527, 14.527,
- 60 0 I
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Appendices

CLP M&E measures table

Output

Number

Additional Information

Number of CLP Partner Staff involved in
mentoring the Project

Number of species assessments contributed
to (E.g. IUCN assessments)

Number of site assessments contributed to
(E.g. IBA assessments)

Number of NGOs established

The university Universidad
Cientifica del Sur gave funding
destinated to the
transportation, food and
accommodation of the students
from Lima who participated as

Amount of extra funding leveraged (S$) 2000 volunteers in the project.

Number of species discovered/rediscovered .

Number of sites designated as important for

biodiversity (e.g. IBA/Ramsar designation) -

Number of species/sites legally protected for

biodiversity -

Number of stakeholders actively engaged in

species/site conservation management -

Number of species/site management

plans/strategies developed -
We observed an increase in the
number of stakeholders
reached in San José after we
changed our strategy for

Number of stakeholders reached engaging them (i.e., using
material incentives and
facilitating attendance at

~150 workshops). However, we were

unable to assess whether
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behavioral change was
achieved due to these
incentives or other factors.

Examples of stakeholder behaviour change
brought about by the project.

Examples of policy change brought about by
the project

Number of jobs created

Number of academic papers published

Number of conferences where project results
have been presented
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Address list and web links

1. Conservation project dissemination event at the university Universidad Nacional Mayor de San
Marcos in December 2022.

https://www.instagram.com/p/Clowo880Qbp/
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2. Instagram post on on our Angel Shark Project Instagram to celebrate and generate awareness
about the International Angel Shark Day (IASD) on the 26th June.

https://www.instagram.com/p/Ct9I8Umt5-X/?img_index=1

37


https://www.instagram.com/p/Clpwo88OQbp/
https://www.instagram.com/p/Ct9l8Umt5-X/?img_index=1

Rosa Maria Cafiedo-Apolaya

Project leader
PRO DELPHINUS (prodelphinus.org)

We are a Peruvian team carrying out the
project "Working for the conservation of angel
sharks based on fisheries research in Peru’
funded by the Conservation Leadership
Programme to provide baseline information to
improve the understanding of angel sharks in
our region. Project video: https://n9.cl/i89as

2023

Eva Meyers

Co-founder and Co-Lead
Angel Shark Project/ Leibniz Institute for
the Analysis of Biodiversity Change

10 years ago | co-founded the

Angel Shark Project, with the vision to
safeguard the future of these

Critically Endangered sharks.

Today, we celebrate the projects and
people all over the world working
together and making a difference!

#ANGELSHARKDAY
2023
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