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Abstract

Guitarfishes characterized by special life history traits and comprised a very fragile
resource, whereas the insufficient scientific information makes them a group for major
conservation concern of the world oceans. The present study aims to present new records
on guitarfishes based on unconventional data collection comprised by citizen scientists’
reports, social and mass media search, in-depth targeted interviews with expert fishermen
and on official reconstructed fisheries statistics. This multiple-folds analysis represents a
valuable case study for determining potentially important areas for these endangered
species with scarcity of records in Greece. Results exhibited a high concertation of
guitarfish sightings in two areas of the Greek Aegean part, both very close to published
sightings from the Aegean coast of Turkey. We found that the axis of North to South,
from Lesvos Island down to Rhodes Island is a critical area for guitarfish in the Eastern
Mediterranean Sea. Additional information on guitarfish sightings will confirm our
findings, enrich our knowledge on guitarfish occurrence in the Greek Seas and contribute
in future recommendations on their protection, to avoid extinction of these rare batoids in
the area.
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Introduction

Rhinobatos rhinobatos (common guitarfish) and Glaucostegus cemiculus
(blackchin guitarfish) are two sympatric species with relatively wide,
overlapping ranges in the subtropical waters of the eastern Atlantic and
Mediterranean Sea. Across the Mediterranean basin, both species are distributed
in most countries with the exception of Malta and France, where only R.
rhinobatos are inhabited. In Greek waters, R. rhinobatos is characterized as
“probably rare in the area under study as in the whole Mediterranean” (Corsini-
Foka 2009) while Ferretti et al. (2013) suspect that the species has disappeared
from the northern coastal waters of the basin, from the Alboran to the Aegean
Sea. On the other hand, the status of G. cemiculushas been characterized as
poorly understood with the reports from the Aegean Sea being limited; the
earliest one being back from 1995 off Rhodes (Corsini-Foka 2009), whereas the
most recent ones are referring to two large individuals caught in Izmir Bayin
2013 (Akyol and Capapé 2014), and a single capture in Kusadasi Bay (Filiz et
al. 2016).

Both of the above species are enlisted as Endangered species in the [UCN Red
List of Threatened Species and their fishing, in the EU countries, has been
prohibited since 2015 (EU 2102/2015) while international conservation
measures are also in place. Despite the importance and the conservation
measures issued for the common and blackchin guitarfishes in the
Mediterranean, there are still major gaps in the information about their biology,
distribution, abundance and life history traits (Newell 2017). Given also that
fish species nursery grounds have been affected by habitat degradation due to
anthropogenic activities, guitarfishes are likely to extirpate from several areas
(Newell 2017). In addition, a large part of their catches is poorly monitored,
because they are often caught as by-catch or incidentally during various fishing
activities (i.e. artisanal, industrial and recreational) and thus are discarded at sea.
Furthermore, the official statistical authority of Greece report elasmobranch not
on a species basis but by broader groups, which include several species (i.e.
Rhinobatidae). Despite the strong conservation status that exist for these two
species (Bradai and Soldo 2016; Notarbartolo di Sciara ef al. 2016), the hyper-
complexity of the fisheries legislation (Moutopoulos et al. 2017) accompanied
with the ecosystem heterogeneity and the multi-species/gear nature of the Greek
fisheries (Moutopoulos et al. 2015) reduce the effective implementation of
policy guidelines and fisheries control and ‘place at risk’ fisheries management
(Tingley et al. 2010). Such lack of information compromises the capacity to put
in place effective policies, both in terms of stock assessment and fisheries
management strategies (Beddington et al. 2007).

The in-depth understanding of the quantitative and qualitative characteristics of

these two guitarfishes in Eastern Mediterranean waters has not been thoroughly
studied and only general studies on sharks and rays existed (Peristeraki and
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Megalofonou 2007; Ferretti et al. 2008; Dulvy et al. 2016) with the exception of
the latest report of FAO that reviews the published work on these two species in
the Mediterranean Sea (Newell 2017).

Local Ecological Knowledge (LEK) (Johannes et al. 2000; Stephenson et al.
2016) is frequently used as an alternative source of information when empirical
data are not available (Moutopoulos et al. 2017). Together with social media
information, it can provide important sightings of species in areas where data
are scarce, as well as for supplementing and validating scientific data to help
empower marine scientists and managers with improved data (e.g., Johannes et
al. 2000; Uprety et al. 2012; Giovos et al. 2016). LEK is gradually gaining
attention for its flexibility to be transformed into quantitative data (Brotz et al.
2012) in order to evaluate changes in the structure and function of marine
ecosystems (Bunce ef al. 2008) and to be incorporated in ecosystem modelling
(Ainsworth 2011). In our case LEK provides additional insights to the official
records and potentially corrected the above-mentioned inherent limitations of
our official data. There are many cases of successful use of LEK in biological
and marine conservation studies (Haggan et al. 2007), especially with regards to
creating marine protected areas (MPAs).

Thus, the aim of this study is to present new records on guitarfishes based on a
multiple level approach. The official and meta-analytic fisheries statistics will
be used in conjunction with the information derived from expert fisherman
knowledge through in-depth targeted interviews with fishermen, divers and
other sea users. This multiple-folds analysis performed represents a valuable
case study for determining potentially important areas used by these two-
endangered species in the eastern Mediterranean basin and provides a case study
with well defined, useful and controllable insights for future suggestions on
management measures, in order to prevent the extinction of these two
endangered species.

Materials and Methods

Citizen Science Reports (CSR)

Data was collected during the citizen science project of iSea “Sharks and Rays
in Greece and Cyprus”, through social and mass media posts. In May 2017, iSea
established an online data repository, where each interested citizen could easily
upload information along with a clear picture of shark and ray species. A group
on Facebook has been set up for facilitating these reports. The project’s group
on Facebook numbers =800 members up to date, with 400 actively engagedon a
daily basis. Three articles and five press releases have been published in local
and national press for promoting the project and educating the public,
accompanied by a social media campaign on the iSea’s social media platforms
and pages. The current project utilizes a verified citizen science model as the
most cost effective and accurate citizen science model (Gardiner et al. 2012).
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Observers are requested to provide the photo of the specimen and information
on the size (length and/or weight), the depth, the number of observed
specimens, the exact location, the date and the type of observation. Only photo-
identified observations are recorded in the database.

Social and Mass Media Search (SMS)

Web materials (including videos, social media posts, mass media articles etc.)
were gathered through an exhaustive search using simple queries on Google
Search. Assuming that the total posts regarding the two species of guitarfish
existing in the web from Greece are n,, we aimed to retrieve a number of videos
as close as possible to ny. The search was initiated using the generic query
“Guitarfish” (and all common Greek names for these species) in Greek,
followed by a second search round including the query: “Species name/Greece”
following the protocol presented by Giovos et al. (2016). The resulting records
were organized in an excel sheet that any possible valuable information was
also recorded.

Targeted interviews

After identifying some important areas in Greece based on the data retrieved
from CSR and SMS we performed targeted interviews to marine users for
utilizing their local ecological knowledge regarding the occurrence of guitarfish
species. Credibility of the interviewers is critical when researchers are trying to
retrieve information based on LEK (Davis and Wagner 2003). Therefore, we
only selected marine users known to the project, with exhibited species
identification abilities that regularly report their findings to the project, were
interviewed. LEK can provide insights on perceptions of the fishery resources
especially with regards to species composition, mean size, fishing areas,
abundance patterns, catch rates as well as biological and ecological aspects of
the target fisheries (Johaness et al. 2000), all of which are important for
conservation and management strategies (Shackeroff and Campbell 2007).
During October-December 2017, 17 interviews were conducted among the
selected marine users in 15 areas around Greece. The interviews took place
through Skype and telephone calls. To minimize any potential bias, all
interviews were carried out by the same person, ensuring that questions were
presented in an identical manner and freely answered with no prompt or
influence. Interviewees, were asked if they have ever seen this species in their
area and if yes in which areas, when in what type of substrate, their approximate
size, the depth of the observation, if they have picture of their observations and
if the species is considered rare in their area or not. If the response to the initial
question was no, they were asked if they know anybody that has seen this
species in their area, and if so if they could contact him/her to retrieve the
available information. If the responders answered no to both questions they
were asked if they were aware that the species was present in their area in the
past and vanished now. The answers were organized in an excel file and further
analyzed.
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Official landings data

Official fisheries statistics are routinely collected by various independent
sources (Moutopoulos and Koutsikopoulos 2014): (a) the Hellenic Statistical
Authority (HELSTAT) monitoring all fishing vessels with engine power <
19HP and covering two periods (1928-1939 and 1964-2010); (b) the
Agricultural Bank monitoring small-scale vessels with engine power < 19 HP
(since 1974); (c) and the National Company for the Development of Fisheries
(ETAnAL) that reported the landings from trawlers and purse-seiners (available
data exist since 2000); (d) the Ministry of Agriculture (not routinely involved in
data collection). Among the aforementioned data sources, HELSTAT data were
the only consistent data available in terms of taxonomic, spatial and temporal
resolution, and form the basis for the dataset of FAO (Moutopoulos and
Koutsikopoulos 2014). Data presented in this study included the annual landings
of the studied species based on the reconstructed fisheries catches during 1950-
2015 (updated series of Moutopoulos et al. 2015) and the annual average
wholesale prices reported by ETAnAL and derived from the quantities of fish
traded in the Piracus market, the largest wholesale market of Greece during
1999-2010. It is worthy to mention that the reconstructed data series used here
was incorporating both the reported and unreported catches (e.g. discards),
which derived from all engined- and non-engined professional and recreational
fishing vessels, a fact that will reduce the uncertainty in the evaluation of the
guitarfish fisheries status.

Results

Interview surveys

In total four photo-identified and four without pictures observations of
guitarfish individuals obtained through citizen scientists reports (Table 1) and
another one through social and mass media search while in total 17 interviews
of credible sea users from several areas around Greece were conducted. Results
are presented in Figure 1.

Table 1. Guitarfish records collected in the context of the Citizen Science Project “Shark
and Rays in Greece and Cyprus”. All records refer one indivual each.

. Fishing gear/
Date Area Species observgltgions Depth (m)
22/8/2017 Chios Island  R. rhinobatos  Spearfishing -
13/7/2017 Chios Island  G. cemiculus  Spearfishing shallow
2016 Kos Island R. rhinobatos ~ Shore-based fishing shallow
(surf casting)
2017 Kos Island G. cemiculus ~ Shore-based fishing shallow
(surf casting)
9/7/1905  Kos Island G. cemiculus  Shore-based fishing shallow
(surf casting)
22/5/2017 Kos Island G. cemiculus  Spearfishing -
15/8/2017 Laconian Gulf G. cemiculus  Shore-basedfishing 2.5
2005 Lesvos Island  Rhinobatos sp. Nets 40
2005 Lesvos Island  Rhinobatos sp. Trawl 50
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Figure 1. Guitarfish records in Greece, collected in the context of this study.
Bibliography presents all the published record, CSR: citizen science records, Interviews
(negative): all the targeted interviews contacted with a negative response regarding
guitarfish observations by the interviewee, Interviews (positive): those with positive
answers, SMS: social and mass media search records

Overall, the total number of records derived from all interview types (i.e. CSR,
SMS and targeted interviews) depicted the occurrence of two hotspots of the
guitarfish in the Greek part of the Aegean Sea; the Island of Chios and the two
neighboring islands Kalymnos and Kos. Integrating all sources of information,
namely CSR, SMS, targeted interviews and literature, posed interesting areas of
the guitarfish distribution in the Greek waters in the axis of North to South,
from Lesvos Island down to Rhodes Island.

Table 2 presents all published records of guitarfish from the eastern
Mediterranean based on the exhaustive literature review of Newell (2017); in
Figure 1 all Aegean Sea records are presented as Bibliography. The coasts of
Turkey pose as an important area for the species distribution in the Eastern
Mediterranean, especially in Iskederun Bay, whereas in Greek waters only two
specimens have been found both in Rhodes Island, one of each species.
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Table 2. Records of guitarfishes in the eastern Mediterranean Sea in published records

References Date Area Species N ?neli) th
Basusta and Erdem (2000) 1994-1996 Iskenderun Bay R. rhinobatos 1

Abdel-Aziz et al. (1993)  1989-1990 Alexandria (Egypt) R. rhinobatos 233
Ogretmen et al. (2005) 2000-2001 Gokova Bay (Turkey) Rhinobatos spp. 1

Ismen et al. (2007) Iskenderun Bay (Turkey)  R. rhinobatos 225

Basusta et al. (2008) 2004-2005 Iskenderun Bay (Turkey)  R. rhinobatos 115 20-100
Corsini-Foka (2009) 1995 N.E. Rhodes (Greece) G. cemiculus 1 40
Corsini-Foka (2009) 2008 N.W. Rhodes (Greece) R. rhinobatos 1 70
Cek et al. (2009) 2005 Iskenderun Bay (Turkey)  R. rhinobatos 1 20-100
Gokge et al. (2010) 2008-2009 Yumurtalik Bight (Turkey) R. rhinobatos 1 13-14
Keskin et al. (2011) 2006-2007 N.E. Levantine Sea G. cemiculus 1 65
Enajjar et al. (2012) 2002-2004 Gulf of Cabes G. cemiculus 513

Basusta et al. (2012) 2010-2011 Iskenderun Bay (Turkey) R. rhinobatos 20

Basusta et al. (2012) 2010-2011 Iskenderun Bay (Turkey)  G. cemiculus 262

Akyol and Capape (2014) 2013 Izmir Bay (Turkey) G. cemiculus 2 6-8
Yaglioglu et al. (2015) 2009-2010 Iskenderun Bay (Turkey)  Rhinobatos spp. 0-100
Lteif et al. (2016) 2012-2014 Lebanese waters G. cemiculus 31

Lteif et al. (2016) 2012-2014 Lebanese waters R. rhinobatos 70

Filiz et al. (2016) 2015 Kusadasi Bay (Turkey) R. cemiculus 1 20
Lteif et al. (2016) 2012-2014 Lebanon R. rhinobatos 67  10-110

Official landings statistics

Guitarfishes were reported as Rhinobatidae group by the Hellenic Statistical
Authority (HELSTAT) and subsequently recorded in FAO database since 1982,
whereas landings of this species group were also routinely monitored by the
Agricultural Bank of Greece (ABG) for the landings derived from the small-
scale vessels, which did not monitor by HELSTAT, since 1974 (see Materials
section). The reconstructed catches for Rhinobatidae, which incorporates the
landings of Rhinobatidae monitored by HELSTAT and ABG and the discards
estimated by Moutopoulos et al. (2015), ranged from 23.4 t (in 2010) to 221.8 t
(in 1996) (Figure 2). The landings data estimated by HELSTAT and FAO
ranged from 3 t (in 1992) to 117 t (in 1994). The contribution of Rhinobatidae
catches to the total Greek catches ranged from 0.02% (during 1991-1992) to
0.14% (in 2001). It is worthy to point that since 2010 no data were recorded for
Rhinobatidae by HELSTAT and subsequently by FAO. Almost 2/3 of the mean
(1990-2010) annual landings that were reported by the official authorities were
caught by trawls (65%), whereas the rest 30% were caught by the small-scale
fishery. All the reported catches, both for trawlers and small-scales, were
derived from GFCM-22 area (Aegean Sea) and especially by more than 90%
from Northern Aegean (Thracian Sea and Thermaikos Gulf) and to a lesser
extent from Central Aegean. The reported economic value of Rhinobatidae
ranged from 3.34 € to 6.05 € according to the data reported by ETAnAL for the
wholesale of Peiraeus during 1999-2010. It has to be noted that neither species
were recorded in the MEDITS surveys, which overlapped both spatially and
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temporally with the landings reported by ICES (2010). Species-specific records
from the entire Aegean Sea are sparse.
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Figure 2. Catch data of Rhinobatidae recorded during 1950-2015 in the Greek waters
Discussion

In this study, we present, for the first time, information on two areas that
potentially sustain small but existing populations of the endangered guitarfish
species in Greece. As any other data collection methods, the information
obtained from social media includes potential bias, which needs to be accounted
for when utilizing such a methodology. In addition, as identification through
photographic evidences is always ambiguous, further targeted researches are of
high priority.

Based on the comparison between the landings reported by FAO and the
reconstructed ones (incorporating the unreported catches), the latter being by an
average of 2.5 times higher. However, according to the guitarfish catch
contribution to the total Greek catches, it seemed that no guitarfish directed
fisheries currently exist in the Greek seas. Given that the main reason for
discarding guitarfish in the Greek seas was the low commercial value, thus they
do not comprise a significant income for fishers, measures towards minimizing
fisheries exploitation can be effortlessly introduced in the Greek fishery. This
was also enhanced by the remarkable drop of catches observed during the recent
years (after 2004) that poses serious causes for concern, because recoveries of
stocks from such depletion should take many years for the majority of species
(Bonfl, 1994), and especially of species with long generations and low
reproductive rates, such as guitarfish.

Newell (2017) in his exhaustive bibliography review presented several studies
with records of guitarfish species from the Aegean Sea (Figure 1, Table 2).
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Most of these records are coming from the Aegean coasts of Turkey, while two
are recorded in Rhodes Island, Greece. Our records were almost exclusively
concentrated in two areas, namely Kalymnos-Kos Island and Chios Islands
(potentially Lesvos Island as well), which are very close to published records
from the coast of Turkey, namely Izmir Bay, Kusadasi Bay and Gokova Bay.
Given the average depths of this region (Figure 1), it is highly possible that the
guitarfish stock is being shared by these two countries.

Alarmingly, all individuals of guitarfish found in the context of the study were
captured by different fishing techniques. Two of those were released based on
the reporters (presented in Figure 3) while the rest were fished, consumed or
confiscated by the coast guards. Both guitarfish species are included in the
Annex II of the Barcelona Convention and therefore included in the
Recommendation GFCM/36/2012/1. The species cannot be retained on board,
transhipped, landed, transferred, stored, sold or displayed or offered for sale,
and must be released unharmed and alive, to the extent possible. Thus, most of
our records are illegal catches of highly threatened species, raising the concern
for the guitarfish conservation policy implementation in Greece.

Figure 3. Two specimens of guitarfish captured and released
A-Rhinobatos rhinobatos from Kos Island, B-Glaucostegus cemiculus from Gytheio

It is of imperative value for this work to continue. Future researches should
focus on utilizing targeted ecological knowledge of residents in the two hotspots
identified in the context of this study. Furthermore, field works are extremely
important, along with biological sampling, for outlining the species distribution
in the two areas and for accurately define the species, and confirm (or reject) the
hypothesis of the common population between Turkey and Greece.
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