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Background

Hammerhead sharks are very sensitive to over-exploitation. These
sharks possess ecological characteristics that increase their vulne-
rability, such as low birth rates, late reproduction and selectivity in
their feeding habits. Hammerhead shark species are widely threate-
ned globally, mainly because of their consumption. The characte-
ristics of their population dynamics highlight the need to establish
conservation strategies for the adequate protection of this species at
a global level.

In 2017 within the Galapagos Marine Reserve (GMR), one of the
main aggregation sites of the common hammerhead shark (Sphyr-
na lewini) was detected in the neonatal and juvenile stages in the
northern sector of Santa Cruz at the site called El Edén. This dis-
covery laid the foundation for monitoring a breeding area used by
this highly threatened species in the GMR. Natural populations of
sharks must be monitored in order to know the recruitment levels
of the species, and the contributions that the species has to nature.
Likewise, the migratory characteristics of S. lewini increase the need
to extend this research to the continental region and other countries
in the region.

The monitoring and follow-up program of hammerhead shark bre-
eding areas managed in GMR has been able to extend to the conti-
nental Ecuadorian area, with the support provided by Ocean Blue
Tree. The aim of this extension is to implement effective and efficient
management measures throughout the region, which will help to
conserve this highly threatened species, hoping to give this critically
endangered species a chance.

Project Aims,
Objectives and Goals

Outline the original aims, objectives and goals of the project and discuss the extent that
they have been achieved. If some goals were not met, please explain why.

The ultimate goal of this 3-year project is to implement conservation strategies in key nur-
sery sites for hammerhead sharks in four countries of the Eastern Pacific.

Some potential nursery grounds have been identified within coastal habitats spanning
from Mexico to Peru. There is a need to establish whether these areas can be defined as
nursery grounds, in order to develop a community-based conservation approach.

Goals of the second year of the project include the identification of at least one additio-
nal shark nursery area in mainland Ecuador, maintain the monitoring of the sites already
identified (Puerto Cabuyal-Ecuadorian coastal), (El Eden and Venecia-Galapagos), deve-
lopment of the conservation plan for shark nursery areas, define and share a standardized
monitoring methodology with other Eastern Pacific countries, socialize a potential MPAs
in the Cabuyal region and maintain the ocean literacy program and capacity building of
fishers communities.






Objectives Stated

1. Identify and protect
hammerhead shark nursery habitat.

1.A

Maintain the monitoring of the sites already
identified. (Puerto Cabuyal-Ecuadorian coastal)
(ElI Eden and Venecia-Galapagos).

Monitoring in Galapagos (Venice) and in continental Ecuador
(Puerto Cabuyal) has been constant, this despite the limitations
caused by the presence of the COVID pandemicl9 . The activi-
ties based on the project objectives were fulfilled, with certain
modifications in the face of the problem of the pandemic; In the
case of Galapagos, it was not possible to carry out monitoring
between March and June, as the restrictions on field trips were
stricter on the islands than on the continent.

The experience gained during the first year of the project made it
possible to establish a monitoring protocol. The monitoring pro-
tocol provided the application of a standardized methodology
for the continental region of Ecuador, likewise the monitoring
protocols have been shared with other colleagues in the region
who work in similar programs in breeding areas in Punta Cha-
me (Panama) and in the Gulf of Tibuga (Colombia). In addition,
monitoring was extended to the landing ports of the fishing co-
ves of San Vicente, Canoa and Bahia de Caraquez. These areas
are close to Puerto Cabuyal, and have become potential bree-
ding grounds for hammerhead sharks sampled in the area.

1.B
Identify at least one additional shark nursery
area in mainland Ecuador.

The presence of hammerhead shark hatchlings and juveniles was
identified this year in the fishing ports of San Vicente, Leonidas Plaza
and Bahia de Caraquez, with a background of the 2019 explorations.
The fishing ports are considered a potential breeding area for this
species. Similarly, Puerto Cabuyal has been identified as a breeding
area for juvenile hammerhead sharks.

Information on these sites come from fishermen’s reports (Figure 2)
and will be useful to know sites predilection of hatchlings and juveni-
les of these species and to confirm “breeding area” status.

2. Develop an ocean conservation
community outreach campaign.

Several environmental education activities were planned for
2020, but due to the declaration of an emergency in the coun-
try, these were re-planned and adapted to be developed virtually
and as far as possible in person, taking into account the biosafe-
ty measures established at the national level for these cases.

In order to fulfill this objective, the first activities were develo-
ped through the Zoom platform and Facebook Live with virtual
chats for the general public; however, for the last quarter of the
year, recreational activities were planned for children and adults
of the community of Puerto Cabuyal known as hammerhead
shark breeding areas.



Implementation
of Planned Activities and
Qutputs.

These where the planned activities for 2020 according to the annual workplan:

Identify at least one additional shark nursery area in
mainland Ecuador.

Maintain the monitoring of the sites already identified
(Puerto Cabuyal-Ecuadorian coastal) (El Eden and Venecia
in Galapagos).

Have regular meetings with fishing communities in
Ecuador and with 2 other countries. Promote peer to peer
workshops with fishermen.

Meetings with key actors for the development of the
conservation plan for shark nursery area.

Promote the development of Ocean Literacy programs in primary
and secondary schools along the Eastern Tropical Pacific, with
particular focus on raising awareness regarding migratory marine
species. These programs will engage teachers, children, youth and
local community members.

Produce educational materials focused on elasmobranchs (e.g.
storybooks, activity booklets, etc.) and disseminate to coastal com
munities across the ETP.

Conduct 10 fishermen workshops at coastal communities across
the ETP to raise awareness regarding migratory marine species,
share key findings and recommendations for conservation and
management.

Pilot a community-exchange program, in which 5 selected
fishermen, teachers or youth are selected to visit another
conservation project in the ETP in order to build capacity and
inspiration for conservation.

Design and develop an impacting social network campaign aimed
at raising awareness regarding migratory marine species in the
region.

Year 2 Year 3

Activity

1A
1B
1C

1D
2A
2B

2C
2D
IE

Table 1. Timeline of planned activities

The health emergency caused by the Global COVID19 pandemic
modified the development of the project in the current year (2020).
This pandemic halted many activities of different types worldwide,
for a period of almost three months. The activities proposed in the
initial project schedule were completed in this second year, despite
the pandemic. Many activities, such as talks and meetings, were
changed to a virtual format, and field trips had to be adapted to the
restrictions imposed for the safety of everyone's health.
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By 2020 the number of sharks that could be monitored in the Gala-
pagos was quite low; only 13 hammerheads in the site called Venice,
the reason for this was that only January and March were the months
of capture. Monitoring could not be conducted during the months of
April through July due to the restrictions established in the Galapa-
gos for field trips for any investigation of the pandemic; however, to
resume monitoring in the months of August onwards, hammerhead
sharks could not be recorded during the monitoring, despite conduc-
ting monitoring trips on several occasions.

This lack of shark presence could have been caused because this year
the sea temperature was colder than normal; this was detected by the
data logger (temperature sensors) installed in the nursery area, in ad-
dition to what was reported by NOAA in its oceanographic bulletin
that mentions the presence of the La Nifa event for this year in the
Tropical Eastern Pacific region.

In the Monthly Forecast Bulletin submitted by NOAA shows the
Central and Eastern Pacific Upper-Ocean (0-300 m) Weekly Average
Temperature Anomalies Subsurface temperature anomalies were po-
sitive from October 2019- March 2020. During April and early May,
negative anomalies strengthened. Starting in mid-July, negative ano-
malies strengthened and then persisted through early October. Since
early October, negative anomalies have strengthened again.

This anomalous event denotes the presence of the natural phenome-
non called “La Nifa” which could be causing an oceanic condition
that could cause the absence of hammerhead shark hatchlings in the
Galapagos breeding areas.

On the other hand, from the biological data collected so far in the
Galapagos breeding area, it was possible to determine the size fre-
quency of the individuals captured, resulting in an average size of
67.3 the maximums and standard deviation of these individuals are
shown in the following graphs.

Standard deviation

Mode

Minimun
Maximum
Sample size

Average

Table 2. Descriptive statistics of the total length of hammerhead
sharks measured in Galapagos

Individual Number
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Figure 6: Size frequency of juvenile hammerhead sharks in Galapagos Venice

In Venecia, the hammerhead shark breeding area that has been moni-
tored since 2017 in the Galapagos, there is a constant presence of this
species, a summary of biological data gives us a total of 51 individuals
sampled with 17 females 30 males and 14 indeterminate, the frequen-
cy of size indicates that the largest size range is between 60 and 62 cm.
Individuals up to 70 cm in total length (LT) are considered neonates,
from 71 cm onwards they are juveniles (Alejo Plata, Ahumada-Sem-
poal, Cerdenares, & Goémez-Marquez, 2018). 38 hammerheads in
this study were neonates and 13 juveniles (Figure 6), these data are
totals of hammerheads monitored in Venice from the beginning of
the project to the present.

According to the total sizes (Alejo Plata, Ahumada- Sempoal, Cerde-
nares, & Gomez-Marquez, 2018) who mention that they are conside-
red neonates up to 70 cm in total length and thereafter are juveniles,
according to graph No. 6 we have 38 hammers are neonates and 13
juveniles; these data are totals of the hammers monitored in Venice
since the beginning of the project until today.

Of the 61 hammerhead sharks (S. lewini), they presented intervals
of 51 to 89 cm of total length (LT), with a mode of 61 cm of LT and
an average size of 67.33 cm (according to the Table What shows us
that the individuals sampled in its totality are of neonatal or juvenile
stages.
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Figure 2: Percentage of sex range by species Figure 3: Average sizes per month in Puerto Cabuyal for the species S. Lewini
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Figure 4: Average temperature of the breeding area in Venice Santa Cruz Figure 5: Sea surface temperature anomalies for the last 12 months (Source NOAA)



1.C

Awareness program for fishing communities with an
impact on shark nurseries developed and implemented
in Ecuadorian coastal waters and two more countries of

the ETPS.

Image 5: Giving incentives to fishermen who support conservation actions in the community.

The fishermen of the area have joined the work of hammerhead sha-
rk monitoring throughout the two-year project in the community of
Puerto Cabuyal. These fishermen contribute by taking data, photos
and releasing individuals of Sphyrna sp. that are found during fishing
operations. The project allowed to grant a certificate and clothing to
the fishermen, as an incentive to their collaboration (Image 5).



1.D




2. Develop an ocean
conservation community outreach

campaign.

2.A

Children Fishermen
Site Femenine Masculine Femenine Masculine
Bahia-Leonidas Plaza 33
Canoa 13
Puerto Cabuyal 10 12 2 54
San Vicente 7




Through these surveys it was possible to know the perception and
level of knowledge that the community of Puerto Cabuyal has regar-
ding hammerhead sharks and their conservation status. In that sense,
the analysis of the surveys in a general way gave the necessary infor-
mation to know the gaps that exist in the community regarding the
knowledge of hammerhead sharks, this analysis is shown in Table 4.

Table 4 shows some of the most relevant questions and answers from
the surveys carried out in the community of Puerto Cabuyal. This
information is useful to understand the level of knowledge of the
community and how to approach strategies to develop environmen-
tal education activities that promote awareness in this community.

The differences of opinion between children and fishermen in Puerto
Cabuyal is very evident in general. The most direct informational
questions were applied to only one group, for example, about feeling
threatened by hammerhead sharks was only applied to the fishermen.

The majority (62%) of fishermen surveyed answered "No". On the
other hand, the level of community knowledge about some biological
aspects of sharks is low; for example, the majority of respondents
for both children and fishermen (77% and 88% respectively) did not
know how old sharks live. However, 91% of fishermen confirmed
that they had eaten sharks at some time.

These responses show the need for information that the community
in general has regarding the biology of sharks and the importance
of being able to conserve them. Also, both groups (children and fi-
shermen) gave an affirmative answer to the question of whether they
would like to know more about hammerhead sharks.

The analysis of the survey results identified the information needs
of the community and a methodology was developed to fill these
knowledge gaps in the population of children and adults in coastal
communities. The methods used for environmental education activi-
ties are detailed ahead.

Questions Children

Do you feel threatened if you see a hammerhead shark?

No
Non applicable
Yes

How many years does a hammerhead shark live?
0-10

20-30

30-40

Mora than 50
Do not know

Have you ever consumed hammerhead sharks?

Do you know why hammerheard sharks are disappearing?

Global warming 0%
Pollution of the seas 0%
Does not know 100%
Fishing 0%

Do you know why the hammerhead shark is in t danger of extinction?

77%
23%

0%
100%

Fishermen

Table 4: Relevant responses of the level of knowledge and perception of fishermen and children in Puerto Cabuyal
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Collaboration

Since the beginning of this project in 2019, the creation of a marine
protected area in the area has been promoted, for which meetings
have been held with NGOs, local and provincial authorities to esta-
blish a conservation area that allows the sustainable use of resources
and the protection of marine species identified in the sector. Howe-
ver, constant changes in the authorities of the Ministry of Environ-
ment and Water have delayed the process of reaching working agree-
ments that lead to joint actions for its declaration.

One of the main achievements as a country was the reform and
approval of the new fisheries law, which establishes stronger sanc-
tions for the capture of protected species, in the first half of this year.
This same law establishes within its articles the creation of protection
areas as seed zones and promotes marine research. As part of the
project's activities, meetings were held with the assembly members
(Image 29b) where the need to strengthen the fisheries law in terms
of sustainable fishing and the protection of highly threatened species
was demonstrated.

On the other hand, Agreement No. MPCEIP-SRP-2020-0084-A was
approved, which prohibits the external commercialization, posses-
sion, commercialization or transportation of hammerhead sharks
and establishes the return to the sea of these individuals, dead or ali-
ve, that have been caught as bycatch.

The results obtained in the project provided technical information
in forums and meetings organised by the Undersecretariat of Fishing
Resources for the updating of the National Plan of Action for the
Conservation and Management of Sharks (PAT-EC) 2020-2024; li-
kewise, work is being done with them for the development of the
conservation plan for shark breeding areas (Image 29 a).
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| essons learned

The main lesson learned is that you have to know how to adapt conti-
nuously in order to achieve the proposed objectives. During this pe-
riod of the Project, in spite of the fact that the world is going through
a critical situation due to an event that has changed the activities of
humanity, the proposed objectives were achieved.

The opportunities to strengthen the protection of hammerhead sha-
rk nursery areas have been seen and exploited throughout the year.
One of the challenges and concerns for the future is the change of
government next year, which could cause a delay in the creation of
the MPA or in promoting the protection of MPAs. However, work
with key stakeholders and the coastal communities surrounding the
breeding area has increased and if they continue to take an interest in
the MPA and develop conservation activities this will be supported
by any government.

On the other hand, field activities will be an ongoing challenge for the
duration of the pandemic. In the face of this challenge the activities
will be carried out with the respective safety protocols and we will
wait to have the vaccine that can resume normal activities worldwide.



Activities January  February  March

Monitoring in the nursery grounds
in Ecuadorian coastal waters in Galapagos.

Monitoring of the fishing landing in the
main fishing coves of Bahia de Caraquez

Environmental education activities

on the fishing communities with an
impact on shark nurseries in Ecuadorian
coastal waters.

Meeting with authorities and hey actors
to promote the creation of the Marine
Protected Area.

Pilot a community-exchange program

to visit another conservation project in
the ETP in order to build capacity and
inspiration for conservation.

Technical support to the fishing
authority in Ecuador for the preparation
of the conservation hammerhead shark

nursery grounds conservation plan.

Preparation of technical reports.

Presentation of the final results.

May

June

July

August

September

October

November

December
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- Sustainability of Project Outcomes

During the last few months it has been confirmed that the results of the Project tend to be maintained over
time, since the intention is to develop a Marine Protected Area based on the results of the baby shark pro-
ject, which will generate continuous conservation actions not only for the community of Puerto Cabuyal
but also as an example for the other nearby communities. This environmental awareness that has been
generated by the development of this project in a coastal community with scarce resources is expected to
be maintained over time with the inclusion of these activities in the operational programmes of the park
rangers of the area with the creation of the MPA.

. Unintended Outcomes

The health emergency caused by COVID19 during this period led to
the cessation of activities. The restrictions could have meant a delay
in the normal development of the project; however, significant pro-
gress was made in aspects that were not expected to be made until the
end of this project. Among the products obtained are:

. The involvement of the Puerto Cabuyal community.

. Creation of community development initiatives related to
the conservation of the oceans, the fishermen of the
community have begun to release live sharks,

. Sea turtle monitoring programme in the area initiated
by school children, support and training has been provided
. The project has generated a positive attitude among

fishermen in Puerto Cabuyal to be able to take care of the
sharks, they have started to be more concerned about
relesing the newborn sharks, not only of the target species
of the study (hammerhead sharks) but of other shark species
and protected species such as sea turtles, likewise the need
for the creation of a Marine Protected Area has been planted
in the community.

To generate impact at a national level, increasing public pressure so
that the government takes measures for the protection of sharks, thus
achieving the creation of an updated fishing law and laws that prohi-
bit hammerhead shark fishing in the country.

The local authorities are convinced that the creation of a Marine Pro-
tected Area will not only help to conserve natural resources but will
also assist the development of coastal communities so an effort will
be maintained in the next period to create the MPA.

The establishment of laws and regulations that protect sharks this year
has been a great achievement that this project has helped to achieve
based on the participation in the meetings to elaborate the National
Plan of Action for the Management of Sharks, where the results of the
project have been shown to the Undersecretary of Fisheries.
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