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Abstract

Citizen science provides a valuable complementary approach for documenting jellyfish
occurrence across broad spatial scales. This study examined recent records of the compass
jellyfish Chrysaora hysoscella along Tiirkiye's coastal waters using photographically
verified observations submitted to the platform ‘“YaYakarsa?” (National Jellyfish
Monitoring Program) between April and June 2026, together with a targeted shoreline field
survey. A total of 29 verified records were documented, with observations concentrated in
the northeastern Aegean Sea and the Sea of Marmara. Most records originated from coastal
waters (20 of 29), while stranded and offshore observations were less frequent. Reported
encounter magnitude was generally low, with 21 records involving fewer than 10
individuals, seven involving 10-100 individuals, and one involving 100-500 individuals.
Swimming and coastal walking were the most frequently reported observer activities,
highlighting the influence of coastal accessibility and observer effort on the spatial pattern
of citizen science records. A targeted shoreline survey conducted at Yildiz Bay, Gok¢eada,
on 28 May 2026, documented 98 stranded C. hysoscella individuals along an
approximately 100m shoreline, providing complementary field-based documentation of a
localized stranding event. The findings highlight the complementary roles of
photographically validated citizen science observations and targeted field surveys in
documenting the spatial occurrence of jellyfish and providing detailed evidence of
localized stranding events.
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Introduction

Chrysaora hysoscella (Linnaeus, 1767),ascyphozoan jellyfishspecies belonging
to the family Pelagiidae, is commonly known as the compass jellyfish. The
species is native to the northeastern Atlantic Ocean and the Mediterranean Sea
(Douek et al. 2020). Jellyfish populations can exhibit pronounced seasonal and
interannual variability, with periods of low occurrence alternating with episodic
aggregations or blooms. Such variability may reflect the combined influence of
life-history processes and environmental conditions, making short-term changes
injellyfishoccurrencedifficult to interpret inthe absence of sustained monitoring.
The species has been recorded in several temperate marine regions, including
British and Irish waters (Houghton ef al. 2006), the North Sea (Barz and Hirche
2007), and the Mediterranean Sea (D’Ambra and Malej 2015). Within the
Mediterranean, the occurrence of C. hysoscella has been documented in the
northern Adriatic (Kogovsek et al. 2010), the eastern Adriatic (Pestori¢ et al.
2021), and Boka Kotorska Bay (Violi¢ et al. 2019), as well as along the
Mediterranean coast of Morocco, where its occurrence has been reportedto be
seasonal (Mghili ef al. 2022). In addition to its broad distribution, C. hysoscella
can occur at high abundances and form dense aggregations, particularly during
spring in parts of the Adriatic Sea (Kogovsek et al. 2010; Violi¢ et al. 2019;
Pestori¢ et al. 2021).

In the waters of Tiirkiye, C. hysoscella has been reported from the Mediterranean
Sea, Aegean Sea, and Sea of Marmara. The species was first reported from the
Mediterranean coast of Tiirkiye in Mersin Bay (Bingel et al. 1991), and its
presence in other coastal areas of Tiirkiye was subsequently documented
(Isinibilir and Y1lmaz 2017). A record from the Sea of Marmara was reported
from Erdek Bay in 2000 (inanmaz et al. 2002). Subsequent studies confirmed the
presence of C. hysoscellainthe Sea of Marmara and documented the species as
a component of the region's gelatinous zooplankton and macrojellyfish fauna
(Isinibilir et al. 2024). Studies conducted around the Canakkale Strait have also
reported C. hysoscellaas a component of the local jellyfish community and
indicated temporal variation in its occurrence (Alparslan et al. 2011).
Collectively, records from the coastal waters of Tiirkiye indicate that the species
has been observed across different marine regions and periods.

In the Sea of Marmara, C. hysoscellahas shown considerable temporal and spatial
variability in abundance. Previous studies reported relatively high densities from
May to December, with blooms occurring in the southern Marmara between June
and October during 2011-2014. In the southwestern Marmara, however, the
species was frequently observed without forming large aggregations (Isinibilir
and Yilmaz 2017). When dense aggregations occur, jellyfish can have ecological
as well as socioeconomic consequences. Contact with C. hysoscella can cause
skin reactions, including itching, burning, and erythema (Kokelj et al. 1989).
Jellyfish outbreaks can cause substantial socioeconomic impacts by disrupting
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recreational activities in coastal waters and affecting aquaculture and fisheries
(Purcell et al.2007; Nunes et al.2015; Tomlinson et al. 2018; Rubio Gomez and
Gutiérrez-Hernandez2020; Bosch-Belmar et al. 2021; Mghili et al. 2022; Ruiz-
Frau 2023).

The episodic and spatially heterogeneous nature of jellyfish occurrence also
presents challenges for conventional monitoring. Aggregations may develop
rapidly and persist for relatively short periods, making them difficult to capture
through spatially and temporally restricted scientific surveys. Citizen science
therefore offers a particularly useful complementary approach for jellyfish
monitoring by extending observational coverage across coastal areas and
providing records of events that may otherwise remain undocumented. Examples
include the Mediterranean-wide CIESM Jellywatch programme and national or
local initiatives such as Meteo Meduse (Italy), Spot the Jellyfish (Malta),
Observadores del Mar (Spain), Meduzot Baam (Israel), and Meduse.Tunisie
(Tunisia) (Edelist et al.2025). Recent assessments have highlighted the growing
role of citizen science initiatives in documenting jellyfish occurrence and
supporting long-term knowledge of their distribution, while emphasizing the
importance of expert validation and standardized data collection (Edelist et al.
2025; Morrisonet al. 2026).

Despite previous records of C. hysoscella from different marine regions of
Tiirkiye, information on its recent occurrence remains spatially and temporally
fragmented. Existing observations originate fromdifferent periods, locations, and
sampling approaches and therefore provide limited information on contemporary
occurrence across broader coastal areas. In this study, we examined a recent
occurrencesignal of C. hysoscellaidentified through a citizen science program
“YaYakarsa? (What If It Stings?)” using photographically verified observations
from April to June 2026. We evaluated the spatial distribution of these records,
locality, reported abundance categories, and associated activities. A targeted
shoreline survey provided complementary field-based documentation of local
occurrence and the magnitude of a stranding event.

Materials and Methods

Citizen science monitoring program

YaYakarsa? - a national jellyfish monitoring program (https://yayakarsa.org/)
was established by the Turkish Marine Research Foundation (TUDAV) in 2016
to monitor the occurrence and distribution of jellyfish, such as those shown in the
poster (Figure 1). The program was developed to facilitate public reporting of
jellyfish sightings and to support long-term monitoring by integrating citizen
observations with expert validation. Members of the public voluntarily submitted
jellyfish observations together with photographs, the date and location of the
sighting, and additional information describing the observation. Submitted
reports also included the locality (e.g., coastal waters, offshore waters, stranded
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individuals), the estimated number of individuals observed, and the recreational
activity being undertaken at the time of the encounter. To ensure data quality, all
submitted observations were evaluated by marine biologists with expertise in
jellyfish identification. Species identification was confirmed using the
accompanying photographs (or videos), while records lacking sufficient
diagnostic features or containing uncertain taxonomic information were excluded
from the analyses. In addition to taxonomic verification, reported locations and
observation details were reviewed for consistency. Observation dates, reported
localities, and participant information were compared to identify duplicate
submissions. When multiple submissions referred to the same observation event,
only one was retained. The retained records were analysed as individual reports.

Figure 1. Public awareness and identification poster used within the YaYakarsa?
National Jellyfish Monitoring Program. (Olindias phosphorica is now unaccepted,
currently accepted name is Olindias muelleri.)
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Shoreline field survey

To complement the observations obtained throughthe YaYakarsa? citizenscience
program, a targeted shoreline field survey was conducted at Yildiz Bay, located
on the northerncoast of Gokgeada in the northeastern Aegean Sea (Figure 2). The
survey was carriedouton 28 May 2026 alonga predefined sectionofthe shoreline
extending approximately 100 meters. A single observer walked along the
shoreline and visually counted all visible stranded C. hysoscella individuals
encounteredalongthe survey route. Each individual was photographed separately
for documentation and species verification. Photographic documentation was
carried out over 61 minutes, from the first observation at (40°14'03"N,
25°54'11"E) to the last observation at (40°14'03"N, 25°54'15"E). Species
identification was based on the characteristic morphological features of C.
hysoscella, including the distinctive compass-like pigmentation pattern on the
exumbrella and radiating brown V-shaped markings.

Results and Discussion
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Figure 2. Study area and spatial distribution of Chrysaora hysoscella observations
(April-June 2026) reported through the YaYakarsa? National Jellyfish Monitoring
Program
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Through the YaYakarsa? National Jellyfish Monitoring Program, 30
photographically verified submissions of Chrysaora hysoscella were received
between April and June 2026. One duplicate submission referring to the same
observationevent on the same date and at the same locality was excluded, leaving
29 records for analysis. The anonymized record-level dataset is provided in
Supplementary Table 1. The number of verified submissions does not directly
reflect species abundance, as citizen science reporting depends on observer
participation and the probability of encountering jellyfish. Nevertheless,
photographically verified submissions provide reliable evidence of species
occurrence, and citizen science observations can reveal occurrences that might
otherwise remain undocumented (Edelist et al. 2025). The spatial distribution of
observations showed that records were concentrated in the northern Aegean Sea
and the Sea of Marmara (Figures 2 and 3). Records were particularly clustered
along the northern Aegean coast and around the Canakkale Strait, with additional
observations along the northern coast of the Sea of Marmara.

Canakkale Istanbul  Tekirdag Balikesir  Kocaeli Mugla
Region/ Cities

1

Number of observations
S = N W A U N O 0 O O

Figure 3. Chrysaora hysoscella observations reported through YaYakarsa? by
region/cities

Previous studies have documented seasonal occurrence patterns of C. hysoscella
in different parts of the Mediterranean. Monitoring along the western coast of the
Istrian Peninsula in the northern Adriatic recorded C. hysoscella from April to
October, with encounter frequency increasing from spring to early summer and
reaching its highest value in June (13.9 = 3.7%), followed by relatively high
frequencies in July and August (Budisa ef al. 2024). Along the northwestermn
Moroccan Mediterranean coast, C. hysoscella was reported mainly during July
and August (Mghili et al. 2022). The April-June 2026 records constitute the first
marked spatial and temporal concentration of C. hysoscella reports in the
YaYakarsa?, centred on the northern Aegean Sea and the Sea of Marmara, with
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the absence of reports before April and after June within the period reviewed
suggesting seasonality in reported occurrence.

Reports of conspicuous jellyfish aggregations and stranding events were
documented along the UK coast during 2026 (Jacobs 2026; Plymouth Marine
Laboratory 2026), while pronounced positive sea-surface temperature anomalies
occurred across several European marine regions during the same summer.
Particularly strong sea surface temperature (SST) anomalies were recorded in the
western and eastern Mediterranean, with an attribution analysis indicating a
substantial contribution of anthropogenic climate change to the intensity of these
SST anomalies (Bergin et al. 2026). The records of C. Aysoscella documented in
the present study should not be interpreted as evidence of a direct response to the
thermal anomalies reported across European seas in 2026. Future monitoring
could combine jellyfish observations with sea-surface temperature, current, and
wind data to understand environmental influences on jellyfish occurrence and
coastal strandings.

Locality

Most verified records originated from coastal waters (n=20; Figure 4). Stranded
observations accounted for six records, whereas two records were reported from
offshore waters. The predominance of coastal observations in the present study is
not unexpected, given that citizen science records largely originate from coastal
users such as swimmers, beachgoers, divers, and fishers (Edelisteza/.2025). This
pattern may reflect both the nearshore occurrence of C. hysoscella during
aggregation periods and, importantly, the distribution and accessibility of
observers. In the present dataset, the substantial representation of swimmers
among observers (n= 15; Figure 6) further supports the possibility that observer
activity  contributed to the predominance of coastal records.

()
[

[
W

Number of observations
—_
W o

0 l - —

Coastal water  Stranded on the Offshore Other
beach
Locality

Figure 4. Distribution of Chrysaora hysoscella observations according to the locality
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The relatively low frequency of stranded records may also reflect the
characteristics of the observer network and the temporal variability of beach-
stranding events. Although stranded jellyfish can be readily detected in coastal
citizen-science programmes, beach-based observations may vary considerably
depending on the occurrence of stranding events and the intensity of beach
monitoring (Nordstrom ez al. 2019; Jones et al. 2021). Thus, the low number of
stranded observations in the present dataset should not necessarily be interpreted
as evidence of infrequent stranding of C. hysoscella during the study period.
Offshore observations were particularly underrepresented, which is likely related
to the limited accessibility of open-water environments to citizen observers.
Unlike coastal waters, offshore areas generally require access to boats or other
dedicated platforms, creating a systematic spatial bias in citizen-science
observations. Consequently, the strong predominance of coastal records in the
present dataset likely reflects a combination of species occurrence, observer
behaviour and accessibility.

Abundance

The use of categorical abundance classes in YaYakarsa? (<10, 10-100,and 100—
500 individuals) is well suited to monitoring of jellyfish based on citizen science,
where obtaining precise counts is often difficult, particularly when individuals
occurin aggregations (Edelistetal.2025).In the present dataset,2 1 of 29 verified
submissions (72%) fell within the lowest abundance category (<10 individuals),
while seven submissions (24%) reported 10—100 individuals and only one
submission (3%) reported 100—500 individuals (Figure 5). This pattern should
nevertheless be interpreted cautiously because observations were not
standardized by sampling area or water volume and abundance was based on
visual estimates by observers. Castro-Gutiérrezet al.(2022) further demonstrated
that ordinal jellyfish abundance categories can be incorporated into predictive
ecological models, particularly when observer effort and environmental
covariates are considered.
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Figure 5. Frequency distribution of reported Chrysaora hysoscella abundance categories
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This pattern may reflect relatively fewindividuals encountered by observers, but
it may also be influenced by the characteristics of citizen science reporting and
observer perception. In particular, categorical estimates inevitably involve some
degree of uncertainty, as observers must visually approximate the number of
individuals encountered rather than derive counts from standardized sampling
procedures. More generally, inter-observer variability is a recognized source of
uncertainty in marine citizen-science observations (Earp et al. 2022).

The abundance categories provide a standardized representation of the relative
magnitude of jellyfish encounters reported by participants, rather than direct
measures of population density or absolute abundance. Future monitoring efforts
could further improve the comparability and interpretability of these records by
systematically recording information such as observer effort, observation
duration, and the area surveyed.

Observer Activity

Swimming (n= 15) and coastal walking or trekking (n = 12) accounted for most
observer activities, whereas diving and sailing each accounted for only one
observation (Figure 6). This activity profile is consistent with the predominance
of coastal observations in the dataset and indicates that encounter probability was
strongly associated with accessible nearshore environments. Recreational user
groups differ in the portions of the marine environment they access, and citizen-
science datasets may therefore show spatial biases related to participant activity
and accessibility (Goffredo et al. 2010; Brewin et al. 2015). The limited
representation of diving and sailing observations consequently suggests that
deeper and offshore environments were less effectively represented in the present

dataset.
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Figure 6. Frequency distribution of type of activity during Chrysaora hysoscella
observations
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Expanding participation among underrepresented user groups, particularly divers
and boat-based observers, could improve coverage of deeper and offshore
environments and provide a more spatially comprehensive representation of
jellyfish occurrences in future monitoring efforts.

Shoreline field survey

The targeted shoreline survey at Yildiz Bay provided complementary field-based
documentationof C. hysoscellaoccurrence, with98 stranded individuals recorded
along the approximately 100-m surveyed shoreline (Figure 7) during a single
survey on 28 May 2026. One of the 29 citizen science reports was received from
Yildiz Bay on 24 May 2026. The individual reported may or may not have been
among the 98 individuals counted during the subsequent field survey.

All individuals were identified as C. hysoscella based on the diagnostic
morphological features described above. Representative individuals documented
during the survey are shown in Figure 8. The occurrence of 98 stranded
individuals within a relatively short, predefined shoreline section highlights the
value of shoreline surveys for documenting localized jellyfish stranding events.
Targeted shoreline observations have previously been used to document and
quantify localized jellyfish stranding and mass-mortality events in the Sea of
Marmara (Oztiirk and Siimen 2020).
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Figure 7. Location of the shoreline field survey site at Yidiz Bay on the northern coast
of Gokgeada, northeastern Aegean Sea

More systematic shoreline surveys have been used to document the occurrence
and distribution of stranded scyphozoan jellyfish across defined coastal sections
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and to characterize spatial and seasonal patterns in stranding events (Doyle et al.
2007; Houghton et al. 2007; Fleming et al. 2013). Long-term citizen-science
datasets based on repeated beach surveys have similarlybeenused to characterize
spatial and temporal patterns of gelatinous-organism strandings (Jones et al.
2021).

AT " w5 TR | P
Figure 8. Stranded Chrysaora hysoscella individuals recorded during the shoreline field
survey at Yidiz Bay, Gokgeada

More broadly, the Yildiz Bay survey illustrates how citizen science records can

complement targeted field observations by identifying locations where follow-up
surveys may be informative. Citizen science programmes can provide extensive
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occurrence signals spatially and temporally that are difficult to obtain through
conventional field surveys alone, while targeted field observations can provide
more standardized information on local occurrence and encounter magnitude
(Edelist et al. 2025). This complementary relationship is particularly relevant for
jellyfish monitoring, where aggregations and stranding events can be highly
localizedand temporally variable. However, the present survey represents asingle
observation on a single date and along a single shoreline section; therefore, the
98 individuals recorded should be interpreted as evidence of alocalized stranding
event rather than as an estimate of population abundance or a measure of the
broader distribution of C. hysoscella. Repeated surveys across multiple shoreline
sections and dates would be required to determine whether this pattern represents
a recurrent local phenomenon or a short-lived aggregation event.

Conclusion

This study demonstrates the value of combiningcitizenscience observations with
targeted field surveys to document jellyfish occurrence across different spatial
scales. The findings also highlight the potential of the YaYakarsa? National
Jellyfish Monitoring Program for documenting jellyfish occurrence along
Tiirkiye's coastal waters. Continued operation of the program, together with
repeated targeted field surveys across different locations and periods, will be
important for determining the recurrence, spatial extent, and interannual
variability of C. hysoscella occurrences and for improving our understanding of
jellyfish dynamics in the region.
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Kuzey Ege Denizi ve Marmara Denizi’nde
Chrysaora hysoscella’nin giincel kayitlari: Vatandas
bilimi ve saha gozlemlerine dayah degerlendirme

Oz

Vatandas bilimi, denizanalarmin genis mekansal Slgceklerde goriilmesinin raporlanmasinda
o6nemli ve tamamlayict bir yaklasim sunmaktadir. Bu ¢alsmada, Nisan—Haziran 2026
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déneminde YaYakarsa? Ulusal Denizanas1 Izleme Programi’na bildirilen ve fotograflarla
dogrulanan gozlemler ile tamamlayict bir kiyr saha ¢ahgmasi birlkte degerlendirilerek
pusula denizanas1 Chrysaora hysoscella’nn Tirkiye kiyllarmdaki giincel kayitlar:
incelenmistir. Toplam 29 dogrulanmis kayit elde edilmis olup, gozlemler kuzeydogu Ege
Denizi ve Marmara Denizi'nde yogunlasmistrr. Bildirimlerin ¢ogu kiyisal sulardan (29
kaydmn 20’si) gelirken, kiytya vurmus bireylere ait 6 , agik denize ait 2 bildirim ulagmustir.
Gozlem basma bildirilen birey sayisi genel olarak diisiik olup, 21 kayitta 10°dan az, yedi
kayitta 10-100 ve bir kayitta 100-500 birey bildirilmistir. Yiizme ve kiyda yiiriiyiis,
gozlem srasmnda en sik bildirilen aktiviteler olup; bu durum kiyya erisilebilirligin ve
gozlemci ¢abasmmn vatandas bilimi kayitlarmin mekansal dagiimi {izerindeki etkisini
ortaya koymustur. Gokceada Yildiz Koyu'nda 28 Mayis 2026 tarihinde gergeklestirilen
tamamlayict kiyr saha calismasmda yaklagik 100 m uzunlugundaki kiyr kesiminde kiyiya
vurmus 98 C. hysoscella bireyi kaydedilmis ve boylece yerel bir kiytya vurma olayina
iliskin tamamlayici saha verisi elde edilmistir. Bulgular, denizanalarmin goriilmesinin
belgelenmesinde ve daha sistematk izleme calismalarmmn yararh olabilecegi alanlarin
belirlenmesinde, fotograflarla dogrulanmis vatandas bilimi gozlemleri ile hedefli saha
calismalarmin birbirini tamamlayic1 degerini ortaya koymaktadir.

Anahtar kelimeler: Scyphozoa, Pelagiidae, denizanasi izleme, kiytya vurma, jelimsi
zooplankton, Dogu Akdeniz
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Supplementary Table 1. Information on 29 “Yayakarsa? Jellyfish Monitoring Program” Chrysaora hysoscella submissions

No | Submission No Date City Locality Abundance Observer activity
1 662 23.06.2026 Kocaeli Coastal Water Less than 10 Swimming
2 661 16.06.2026 Canakkale Coastal Water Less than 10 Swimming
3 660 15.06.2026 Canakkale Coastal Water 10-100 Swimming
4 659 16.05.2026 Tekirdag Coastal Water 100-500 Swimming
5 658 09.06.2026 Istanbul Stranded on the Beach 10-100 Swimming
6 657 08.06.2026 Tekirdag Coastal Water Less than 10 Swimming
7 656 01.06.2026 Canakkale (Cmarly) Coastal Water less than 10 Trekking
8 655 06.06.2026 Istanbul Coastal Water Less than 10 Swimming
9 654 05.06.2026 Istanbul Coastal Water Less than 10 Swimming

10 653 04.06.2026 Istanbul Coastal Water Less than 10 Swimming

11 652 04.06.2026 Istanbul Offshore Less than 10 Diving

12 651 23.05.2026 Balikesir Coastal Water 10-100 Trekking

13 650 01.06.2026 Canakkale (Gelibolu) Coastal Water Less than 10 Trekking

14 649 25.05.2026 Balikesir Coastal Water Less than 10 Swimming

15 648 31.05.2026 Canakkale Stranded on the Beach Less than 10 Trekking

16 647 30.05.2026 Balikesir Coastal Water Less than 10 Trekking

17 645 30.05.2026 Tekirdag Stranded on the Beach 10-100 Swimming

18 644 30.05.2026 Istanbul Stranded on the Beach Less than 10 Swimming

19 643 28.05.2026 Canakkale Stranded on the Beach Less than 10 Trekking

20 642 26.05.2026 Balikesir Coastal Water 10-100 Trekking

21 641 24.05.2026 Canakkale Coastal Water Less than 10 Swimming

22 640 22.05.2026 Istanbul Coastal Water Less than 10 Swimming

23 639 17.05.2026 Canakkale Coastal Water 10-100 Trekking

24 638 13.05.2026 Canakkale Coastal Water 10-100 Trekking

25 636 07.05.2026 Tekirdag Offshore Less than 10 Sailing

26 635 06.05.2026 Istanbul Coastal Water Less than 10 Swimming

27 634 25.04.2026 Tekirdag Stranded on the Beach Less than 10 Trekking

28 632 13.04.2026 Mugla Other Less than 10 Trekking

29 26 (English 09.05.2026 Tekirdag Coastal Water Less than 10 Trekking

Form)

132




	Shoreline field survey
	Kokelj, F., Del Negro, P., Tubaro, A. (1989) Dermotossicità da Chrysaora hysoscella. Presentazione di un caso [Dermatotoxicity caused by Chrysaora hysoscella. Presentation of a case]. Giornale italiano di dermatologia e venereologia 124(6): 297-8. (in...

