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SHARKLOGGER NETWORK REPORT 2024

PROJECT BACKGROUND

This citizen science programme is part of the Department of Environment’s (DoE) shark
research and conservation efforts. Since sharks are vital to the marine environment by
keeping coral reefs and reef fish communities in balance and healthy, all sharks are protected
in the Cayman Islands under the National Conservation Act, 2013, through Marine Parks (since
1986)! and nationwide shark protection (since 2015)%. The Sharklogger Network was designed
and established by DoE’s Shark Research Coordinator, Dr Johanna Kohler in 2016 as part of a
broader collaborative project with Marine Conservation International®. The Sharklogger
Network involves members of the local diving community (resident divers/snorkelers, dive
staff and dive operators) who collect dive data throughout the year to help with the
monitoring of the local shark population close to shore.

‘Sharkloggers’ are residents who dive regularly and have voluntarily committed to logging
every single dive and whether they saw a shark - or not - all in the name of science. This is
different from reporting just shark sightings because, for the data to have any meaning,
researchers must be able to calculate the "sharks per dive" which can only be done by
knowing how many times divers were at a dive site and didn't see a shark. Participants were
also taught how to ID, size and sex the sharks they see. Monitoring where the sharks are helps
researchers to infer what might drive them to be abundant in certain areas over others and
how these patterns might change over time. This data helps inform conservation
management, particularly if shark abundance overlaps with high fishing activity thus making
the sharks more vulnerable in certain areas and/or times of the year.

PROJECT FUNDING

DoE’s shark research is continuously supported by funds generated through the sales of White
Tip Lager by the Cayman Islands’ Brewery. In 2008 White Tip was designed and created by the
brewery together with DoE and MCI to generate funds for local shark research. Since then
CayBrew continue to be the main sponsor of DoE’s shark research and conservation efforts
including acoustic and satellite telemetry, underwater camera traps (BRUVS), photo-
identification, environmental DNA (eDNA), biological exams (e.g. post-mortality, DNA) and
diving surveys to better our understanding and ultimately achieve long-term conservation of
our local shark population on top of the coastal shelf as well as down to 2,000 m/6,500 ft of
depth.

L All marine organisms including sharks are protected from take within the Marine Park Zones.

2 When section 33 of the National Conservation Act, 2013, came into force providing complete protection for
all sharks at all times in all Cayman waters.

3 Marine Conservation International: 5 Lang Rigg Unit 6, South Queensferry, EH30 9WN, UK
www.marineconservationinternational.org
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This report summarizes the results from the data collected in 2024 and discusses some of the
implications.

PROJECT RESULTS: 2024

From January to December 2024 a total of 5,363 dives (Grand Cayman = 4,569, Little Cayman
= 189, Cayman Brac = 605) were submitted by 26 resident divers and snorkelers with a
monthly minimum of 295 dives in September 2024 and a maximum of 570 dives in December
2024. 1t is worth noting that, despite the rather small net increase in the number of
participants, from 22 in 2023, a total of eight new participants were recruited (and 4
participants from 2023 discontinued in 2024) and mean number of dives (447 dives/month)
submitted each month was higher in 2024 than that reported in 2023 (375 dives/month).
Across all three islands, divers and snorkelers spent a total of 4,855.95hrs (202days, 7hrs,
12min) under water and at least one survey was conducted on 317 different dive sites.
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Figure 1: Distribution of dives and survey effort (number of dives) conducted by 26 participants (SCUBA divers
& snorkelers) in 2024

The data was reported on individual ‘Shark Logs’ designed and provided by the programme
to ensure standardized data collection. In 2024, each participant submitted their continuous
dive and shark data on one personal Shark Log on Google Drive. Across months, data was
submitted in every month, but the number of participants that submitted data varied
throughout the year. The monthly effort was defined as the number of participants that
submitted data in a month divided by the total number of participants and reported as a
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percentage. Generally, more than 50% of the participants submitted data in any given month,
with a minimum of 39.1% and a maximum of 73.9% of participants (mean 57.2%) contributing
data each month, which is a noticeable increase from the previous years (Fig 2). The decrease
in September was most likely due to severe weather that did not permit diving. Over the
course of the entire year, four participants discontinued with the programme, of which one
participant stopped participating because they left the Cayman Islands.
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Figure 2: Monthly numbers of dives recorded by 26 participants (SCUBA divers & snorkelers) and survey effort
(% of total number of participants that submitted data) in 2024

Shark Species Sighted On Dives

In 2024 participants recorded 1,801 shark sightings (Grand Cayman = 1,629, Little Cayman =
78, Cayman Brac = 94) reporting five of Cayman’s shark species namely Caribbean reef, nurse,
hammerhead species, lemon, and Oceanic whitetip shark. Previous surveys have shown that
tiger and blacktip sharks also inhabit Cayman’s coastal waters, however these were not
encountered on dives by participants in 2024. The number of shark sightings in 2024
increased slightly compared to that reported in 2023 (1,612 shark sightings) However, it is
worth noting that the number of shark sightings in Cayman Brac and Little Cayman decreased.
While it is possible that this could reflect a decrease in the shark population there, the
apparent decrease in numbers might be attributed to the survey effort which included a
smaller diversity of divers on both Sister Islands or due to a change in shark behaviour. For
example, changing environmental conditions such as warming ocean temperatures and
increasing human disturbances in the upper 30m of depth might drive sharks to occupy
deeper depths.

The Caribbean reef shark was the most recorded species with a total of 1,302 sightings
followed by nurse sharks with 439 sightings. Participants recorded 36 hammerhead shark
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sightings, only 4 lemon shark sightings, and even 1 Oceanic whitetip shark throughout the
entire year. It is of note that the number of nurse shark sightings increased considerably to
that reported in 2023 (288 nurse shark sightings). Despite the relatively low sighting number
of hammerhead and lemon sharks, it is encouraging that the number of hammerhead
sightings increased to that reported in 2023 (30 hammerhead shark sightings) and the
presence of lemon sharks which were not reported in 2023 (last reported on dives in 2018).
For the first time, one Oceanic whitetip shark was encountered on a dive close to the coastal
shelf. This species is usually encountered further offshore, at FADs, and at the bank.
Participants also reported 19 shark sightings of “unknown species”. While divers are trained
to identify shark species correctly, circumstances when the diver may be unable to identify
the species include but are not limited to that the shark is too far away, the visibility
underwater is low, or the diver notices the shark too late so that there is not enough time to
identify the species before the shark disappears out of the diver’s field of view.
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Temporal Trend Of Shark Sightings

Every dive with shark sightings and those without shark sightings are recorded and ‘Shark
Sightings per Dive’ - the chance of a shark encounter on a dive is calculated. This gives an
indication of the relative abundance of sharks in a particular month or area and is important
information for the monitoring of our shark population throughout the year. Four species of
sharks were encountered: Caribbean reef, nurse, hammerhead? lemon, and Oceanic

4 Most likely great hammerheads (Sphyrna mokarran) or scalloped hammerheads (Sphyrna lewini). Most reef-associated shark species
(except Carcharhinus spp. and Sphyrna spp.) are easily distinguished in Cayman and, subsequent to the training of divers, the data on
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whitetip. Caribbean reef and nurse sharks were encountered throughout the year. Across all

dives from all three islands, divers encountered sharks on a third of dives. This means there
was 33.6% chance of encountering a shark in the Cayman Islands throughout the year.
Caribbean reef shark sightings varied considerably throughout the year compared to that of
the remaining species. Caribbean reef shark sightings per dive were highest in the summer
months, from May to September, excluding June as one of the noticeable temporal lows of
sightings of this species as well as October to December 2024. Nurse shark encounters were
relatively stable throughout the year. It is noteworthy that hammerhead sharks were not
encountered on dives in August and September while in previous years (2017-2023), this
species was encountered throughout the year. The observed decrease in sightings might be
due to a change in the behavior of sharks including, but not limited to, the avoidance of divers
just before/during the mating season (June - September) or divers (different sites or shift of
number of dives to sites with typically fewer individuals of a species).

Variations in populations are natural. Previous surveys have shown that sharks are more
mobile in summer than in winter. While this might make it less likely for divers to encounter
individual sharks in their usual home range during the summer months, the high mobility of
individual sharks could also increase the chance of seeing a shark anywhere around Cayman.

It is encouraging that, even though in very low numbers, lemon sharks were sighted in May
and August, and one Oceanic whitetip shark was encountered close to shore in May.
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Figure 4: The number of shark sightings per dive for each species recorded by divers and snorkelers during 2024.
Caribbean reef, nurse and hammerhead species \values are shown on Y-axis on the right, and those for lemon
and Oceanic whitetip sharks on the left.

species and sex of sharks were trusted. However, hammerhead sharks were collectively called ‘hammerhead spp.’ since identification to
species level was not possible for most individuals reported by divers.
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Spatial Trend Of Shark Sightings

This shows multiple ‘hot spot’ areas where participants recorded relatively frequent shark sightings on dives in 2024. Exact locations of hot spots

are species specific. Hot spots are mainly located on the NW of Little Cayman, SW of Cayman Brac, as well as N, NE and SE of Grand Cayman.

Despite species specific variability, the spatial trend of the distribution of sharks implies that sharks, in general, seem to prefer areas with least

human disturbances and relatively high current and wave exposure, likely representing areas with relatively high prey availability.
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Environmental Information

In 2024, the reported data included dives with a minimum depth of 2.4m and the maximum
depth of 40.5m with mean depth of 18.5m. Of the total 5,363 dives, participants were culling
lionfish on 662 dives (11.6%). Since the culling of lionfish could potentially attract predators
such as sharks to the dive site and therefore bias the abundance data, this report is considered
to give a reasonable overview since the majority of dives reported (88.4%) did not include
lionfish culling. The visibility on dives recorded by participants was considered ‘good’ (mean
visibility = 28.1m) with a minimum of 4.5m and a maximum of 60m. Therefore, it seems
reasonable to assume that if a shark was present, it could be seen by participants and implies
that the likelihood of missing a shark on a dive was relatively low.

The temperature ranged from 24.9°C to 33°C throughout the year 2024, with a mean
temperature of 28.0°C. Participants reported mostly low current strength on dives which
likely reflects the safety protocol of individual participants and dive companies, rather than a
true representation of water current conditions in the Cayman Islands.
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Figure 10: Temperature (°C), current strength (0 — no current to 3 — very strong current) and estimated
visibility (m) reported by divers and snorkelers during 2024
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PROJECT PARTICIPANTS: 2024

Dive companies: Resident individuals:
Brac Scuba Shack Alex Davies
Epic Divers Amanda Brown
Ocean Frontiers Amanda Lawrence
Tortuga Divers A- -
DoE SCTLD Response Team Anne Veeder

D
D

Enno Krebbers

georgialHollis
Greg Locher
Ry leylReid
Josephine Horwitz
Joy Mulholland
fathyIVacdonald
Kerry Glanfield
Laura Woodlee
Len De Vries

Nina Baxa

Patricio Rio
Sandra Macko
Toby Buist
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Thank you to all Sharkloggers for their participation in the Sharklogger Network. This project
is only successful because of every participant’s involvement. The Sharklogger Network
relies purely on volunteers and the dedication of everyone is essential to the monitoring
effort. The data collected on dives contribute directly to DoE's shark research and have
made an impact. The Department of Environment looks forward to continuing to monitor
our local shark populations together with this exceptional network of passionate volunteers.
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SHARKLOGGER NETWORK: REVIEW 2017-2024

In 2016, Dr Johanna Kohler, founded the Sharklogger Network. At the beginning 125 contacts
(individuals and dive centres) were approached over the two-year period. A total of 64 divers
(50.4 %) were recruited while the remaining 61 contacts were interested but considered
recruitment failures, i.e. never submitted data via a Shark Log. The monthly level of survey effort
(i.e. % of participants who submitted data) was 77.49 % and never fell below 50 % (range =
52.78 - 100 %). In 2017 and 2018, the monthly survey effort by participants appeared to be
highest from January to August and to decrease in September 2017 and October 2018. The
number of participants increased over 1.5 years (until June 2018) but decreased thereafter.

Survey effort during COVID (2020) & Re-launch of the programme in July 2021

In March 2020 the programme came to stop because local COVID health regulations
implemented by the Cayman Islands Government ‘locked down’ most public activity including
SCUBA diving. After these restrictions were lifted in July 2020, a small number of participants
resumed diving and logging their dives and shark sightings for the programme. However, most
dive operations remained closed due to the lack of tourism until the opening of Cayman to
outside visitors in 2021. Minimal guidance and management were provided to the programme
by the DOE during this time. The programme was officially re-launched in June 2021 after the
opening of Cayman to tourism and the opening of most dive operators. The re-launch was
announced island-wide and local residents were encouraged to participate. Under the guidance
and supervision of Dr Kohler, DoE volunteer Anne Veeder accomplished the re-launch of the
network after a hiatus due to COIVD and also managed the Sharklogger Network after that for
2021/2022. Former and new participants were recruited. The relaunch of the citizen science
programme in June 2021 has sizably increased the data collection compared to that of 2020.

This programme demonstrates that recreational divers can help to monitor coastal shark
populations in a cost-effective manner providing a statistically robust alternative to traditional
surveys. However, the development and maintenance of such a citizen science program requires
considerable time and effort. The success of this long-term program relies, in part, on the
effective recruitment, training, and close guidance of participants, as well as on the careful
management of datasets to ensure data quality. The recruitment process also requires constant
effort as divers may leave the program, for a variety of reasons. Sometimes, after initial interest,
potential participants realized that their paid employment did not leave them enough time for
the regular effort required. Other reasons for ending participation included pregnancy, injuries,
equipment difficulties, leaving the island, change of jobs, and loss of interest. In general, the
number of dropouts is highest in September and October with simultaneously lowest survey
effort because the turn-over of staff in the local workforce is highest at that time of year.
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In 2024 there was a total net recruitment of four participants as four participants discontinued
collecting data and eight new participants were recruited.

C—1Number of dives ==l Number of participants
12000 A @
. A\ L 40 &
< 10000 - 5
=) =
Y (58]
C 8000 - - 30 =
g [}
S 6000 \ 2
Z - 20 §
Z
4000 -
- 10
2000 -
0 ] 0

2017 2018 2019 2020 2021 2022 2023 2024
Year

Figure 1: Number of participants the Sharklogger Network and number of dives for each year from 2017 — 2024

TEMPORAL TREND OF SHARK SIGHTINGS

A total of nine shark species namely Caribbean reef, nurse, hammerhead species®, blacktip, tiger,
lemon, whale, silky, and Oceanic whitetip sharks were recorded by participants from 2017 to
2024. The annual mean number of sightings per dive varied for each species. Caribbean reef
shark, nurse shark and hammerhead species were most encountered species on dives over the
years. The number of sightings per dive of Caribbean reef sharks seemed to decrease slightly;
hammerhead species seemed to increase from 2017 to 2024, while those recorded for nurse
sharks remained relatively stable. The sightings of the remaining species on dives were rather
sporadic with just a few single sightings reported over the years. It is worth to note that
population numbers vary naturally. Therefore, the decreasing trend of Caribbean reef shark
sightings from 2021 to 2024 could be due to natural fluctuations.

5 Most likely great hammerheads (Sphyrna mokarran) or scalloped hammerheads (Sphyrna lewini). Most reef-associated shark species (except
Carcharhinus spp. and Sphyrna spp.) are easily distinguished in Cayman and, subsequent to the training of divers, the data on species and sex of
sharks were trusted. However, hammerhead sharks were collectively called ‘hammerhead spp.” since identification to species level was not
possible for most individuals reported by divers.
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The number of shark species reported by divers ranged from three to nine with the maximum
number of nine species reported in 2018 followed by a considerable reduction to only four
species reported in 2019 until 2021 and the minimum of three species in 2022. Three species (i)
Caribbean reef shark, (ii) nurse shark and (iii) hammerhead species were consistently recorded
on dives from 2017 to 2024 while the remaining five of recorded shark species were not seen on
dives in certain years. It is of note that the species seen on dives more than halved in 2022 (three
species recorded) from 2017 (six species) and 2018 (eight species).
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Figure 2: Relative abundance of shark sightings for each species reported by participants on dives from 2017 —
2024
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The reports of blacktip sharks in 2023 and of lemon sharks in 2024 are encouraging. The total

number of species increased to five in 2024. However, the lack of sightings of tiger sharks, whale
sharks, and silky sharks can be explained as these species tend to occupy deeper or offshore
waters, therefore those are species less likely to be encountered by divers on or close to the
coastal shelf.

SHARK SPECIES SEEN OVER TIME

2017 2018 2019 2020 2021 2022 2023 2024
BLACKTIP SHARK

CARIBBEAN REEF
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HAMMERHEAD
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NURSE SHARK

SILKY SHARK
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WHALE SHARK

OCEANIC
WHITETIP SHARK

Figure 3: Shark species recorded by participants on dives from 2017 — 2024. Bars with colour imply the presence and
no bars indicates the absence of a particular species in each year
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Figure 4: The mean number of shark sightings per dive and the number of shark species recorded by participants
for each year from 2017 — 2024
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Overall, the annual mean number of sightings per dive for all species combined showed an increase

over the time period (2017 to 2024). The mean number of shark sightings per dive was fairly stable
from 2017 to 2020 and increased considerably in 2021 with participants reporting double the number
of sharks sightings in both years 2021 and 2020 compared to the numbers of sightings previous years.
However, it is unlikely that this increase reflects a real increase in population numbers. Relative
abundances of shark populations have minor fluctuations that occur naturally throughout the year
and over time. Sharks have long generation times due to their slow growth, late maturity, long
pregnancies and relatively few young per litter. Hence, for real changes in shark populations to occur,
it takes a long time.

The variation of sightings could also reflect a change in the diving behaviour of divers as new
participants entered the programme. For example, some divers might prefer dive sites with higher
chances of a shark encounter because sharks are very charismatic animals and typically the ‘highlight’
of a dive for most divers. At the same time divers that favour shark encounters may also be more
likely to participate in the Sharklogger programme. Therefore, more recorded dives might be
conducted in areas with more sharks compared to areas with few shark encounters, causing the
overall mean number of sightings to increase. This possibility is a limitation of a non-random sampling
design and a typical source of bias in most citizen science programmes involving volunteers such as
this.

Alternatively, the increase in number of sightings per dive could be also a result of a reduced level of
disturbances by human activities in certain areas. Over the past decade the results of DoE’s shark
research show that sharks are more abundant in areas with least human disturbances (SCUBA diving,
boat traffic, cruise ships, and fishing). In-water activities by residents were limited for most of 2020
due to the ‘lock down’, and tourism (including cruise ships) was lacking for most of 2020 and half of
2021, which could have resulted in sharks becoming more present in areas they previously avoided.
This could have resulted in more shark encounters by those persons who were diving from 2020
through 2022 without the actual number of sharks increasing. For example, sharks that might use the
deep water below the drop off (approx. 100ft/30m) to escape human disturbances on top of the
coastal shelf might, during 2020, have re-occupied that shallower water (< 100ft/30m) or certain
shallow areas that they used to avoid. This would make those individual sharks more visible to divers
in 2021 and even 2022 compared to previous years. Post 2021, the apparent decreasing trend in
overall shark sightings might be due to the return of sharks to deeper depths to, yet again, avoid the
effects caused by the return of the tourism industry and perhaps also continued general increase of
ocean temperatures of the shallower waters.

Due to the life characteristics of sharks, it takes decades for real changes in population numbers to
become evident. Therefore, the observed increases and decreases in the numbers of sharks reported
might be a real change or merely a natural fluctuation. Answering this will require continued
monitoring of our local shark population. Such ongoing monitoring by various methods is critical for
the continued protection and long-term conservation of sharks within Cayman waters.
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CONTACT INFORMATION

For more information, please visit DoE’s website (https://doe.ky/marine/sharks/sharklogger-
network/). Previous reports are available on DoE’s website (https://doe.ky/resources/
publications/).

Divers, snorkelers, and even boaters who are on the water very regularly and are
interested in participating as citizen scientist in the Sharklogger Network can sign
up by emailing sharkloggers@gmail.com.
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