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along the Mediterranean Sea. This 20-year study from 2003 to 2022 relied
much on frequent field visits, meetings, and discussions with stakeholders,
following local media sites and social media pages, and photography. The
study recorded at least 26 giants or relatively large marine organisms on the
Mediterranean coast of the Gaza Strip, Palestine. Certainly, the coming years
may bring other marine organisms of relatively large sizes. Marine mammals
included three species of cetaceans with the Fin Whale (Balaenoptera physa-
lus) being the largest mammal and even the largest animal ever recorded in
this study. Marine reptiles included three species of sea turtles, the largest of
which is the Leatherback Sea Turtle (Dermochelys coriacea), which is in fact
the world’s largest sea turtle. The bony fishes were represented by ten species,
the largest of which was the Ocean Sunfish (Mola mola), which is the largest
bony fish in the world. The cartilaginous fishes included ten species with the
largest specimens encountered were the Shortfin Shark (Zsurus oxyrinchus),
Bluntnose Sixgill Shark (Hexanchus griseus), Scalloped Hammerhead Shark
(Sphyrna lewini), and Giant Devil Ray (Mobula mobular). Seabirds were not
included in the study. The Alexandria Pompano (Alectis alexandrinus) and
the Silver-Cheeked Toadfish (Lagocephalus sceleratus), which are bony fishes,
appear to be the relatively smallest marine organisms recorded here. In con-
clusion, the role of the various parties must be coordinated to ensure the sus-
tainability of human activities and their compatibility with the task of con-
serving local marine biota, including the gigantic or relatively large ones.

Keywords

Mediterranean Sea, Marine Biodiversity, Marine Mammals, Sea Turtles, Bony
Fishes, Cartilaginous Fishes, Gaza Strip, Palestine

1. Introduction

The Mediterranean, bordered by Europe to the north, Asia to the east, and Afri-
ca to the south, and connected to the Atlantic Ocean by the 14-kilometre-wide
Strait of Gibraltar, is a nearly enclosed basin harboring an important diversity of
marine vertebrates and invertebrates [1]. There have been numerous studies,
reports, and research dealing with the forms of wildlife and biodiversity in the
Mediterranean, including marine mammals, sea turtles, and fishes, both bony
and cartilaginous. Those studies presented in their content many giants and rel-
atively large marine organisms that are sighted, caught by different fishing gear
or incidentally fall into fishing nets and methods, or are stranded alive or dead
on the shores of the Mediterranean [1] [2]. For example, the Ocean Sunfish
(Mola mola), which is an inedible species in most of its occurrence waters, was
caught or incidentally by-caught in the Mediterranean waters [3]-[8]. Several
global and regional studies have shown the sighting, fishing, or stranding of many
marine mammals, reptiles, and fishes of relatively large sizes. In a comprehensive

approach, Bariche [1] prepared a field identification guide for the living marine
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creatures inhabiting the eastern and southern Mediterranean Sea. Of course, many
giant marine organisms were mentioned in this important guide to the Mediter-
ranean region. Silvani et al [5] studied the incidental catches of marine biota,
including relatively large creatures, by the Spanish driftnet fishing in the western
Mediterranean Sea.

With regard to marine mammals, work on cetaceans appears to be abundant
in many countries of the Middle East. Goffman et a/ [9] highlighted the cetacean
fauna prevailing on the Israeli coast of the Mediterranean Sea. Brand et al [10]
investigated the dietary habits of Common Dolphins occurring in the southern
neritic waters of Israel. Shoham-Frider et al [11] investigated the trace elements
found in tissues of rarely stranded cetacean species along the Israeli Mediterra-
nean coast. Bearzi [12] prepared an action plan for marine mammals prevailing
in Israel in the period enclosed between 2017 and 2022. Kerem et al [13] up-
dated the cetacean fauna occurring in the Mediterranean Levantine basin. More
recently, Mevorach et al [14] studied in detail the dynamics of the critically en-
dangered population of the Short-Beaked Common Dolphin (Delphinus del-
phis) in Israel. In Tiirkiye, Dede et al [15] reported on seeing several species of
baleen and toothed whales in the eastern Mediterranean during a cruise in 2008.
Kasparek [16] recorded the False Killer Whale (Pseudorca crassidens) as a new
whale species in the Syrian Mediterranean waters. Henda-Benrekaa and Moulaib
[17] worked on cetacean strandings on the Algerian coast. Frantzis et al [18]
denoted the Humpback Whale (Megaptera novaeangliae) occurrence in the Me-
diterranean Sea. Authier et al. [19] studied the actions needed for cetacean con-
servation in the Mediterranean and Black Seas. Work on marine reptiles is of
great importance due to the conservation status of sea turtles worldwide. Casale
[20] studied the different species of sea turtles occurring in the Mediterranean
Sea in terms of distribution, threats, and conservation priorities. Canbolat [21]
reviewed the nesting activity of sea turtles along the Mediterranean coast of Tiirkiye.
Barreiros and Barcelos [22] focused on plastic ingestion by a Leatherback Turtle
(Dermochelys coriacea) as the largest sea turtle worldwide. Casale et al [23] as-
sessed the best approaches for assessing debris ingestion in sea turtles occurring
in the Mediterranean Sea.

As far as bony and cartilaginous fishes are concerned, the studies in Middle
East countries are escalating day by day. Abdul Malak et al [2] studied the vari-
ous fishes inhabiting the Mediterranean Sea. Bilge et a/ [24] and Bilecenoglu et
al. [25] surveyed the ichthyofauna of Tiirkiye and gave some beneficial notes on
some relatively large fishes. FAO [26] presented the state of fisheries in the Me-
diterranean and Black Seas. Golani [27] updated the checklist of fishes existing
in the Mediterranean waters of Israel, with particular emphasis on some Lessep-
sian migrants. Goren and Galil [28] reviewed the impact of invasive fish species
on fish assemblages in Levantine inland and marine ecosystems. Al-Hassan and
Al-Silini [29] shed light on various bony fishes, including giant individuals and
species, which were collected from the Mediterranean coast in Benghazi, Libya.

Houghton [30] investigated the distribution, abundance, and behavior of the
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Ocean Sunfish (Mola mola), the largest bony fish worldwide, in the Irish and
Celtic Seas. Akyol et al. [31] investigated the drift-net fishery for Swordfish (Xi-
phias gladius), which is a relatively large and strange bony fish, in the Aegean
Sea which is connected to the Mediterranean Sea. Bariche et al [32] surveyed the
native and Lessepsian herbivorous fishes prevailing on the Lebanese Mediterra-
nean coast.

Ferretti et al [33] sounded the alarm about the huge sharks that have become
threatened and may have been lost from the waters of the Mediterranean. Ca-
nese et al. [34] investigated the diving behavior of the Giant Devil Ray (Mobula
mobular) as an endangered cartilaginous fish species in the Mediterranean Sea.
Hemida et al [35] gave considerable info on the captures of the Giant Devil Ray
(Mobula mobular) off the Mediterranean coast of Algeria. Abdulla [36] studied
the sharks in the Mediterranean Sea in terms of status and conservation status.
In Istanbul-Tiirkiye, Basusta et al [37] wrote the proceedings of a workshop on
Mediterranean cartilaginous fishes with a focus on the southern and eastern
Mediterranean. Golani [38] surveyed the cartilaginous fishes of the Mediterra-
nean coast of Israel, of which 57 species were extant (31 sharks, 25 skates and
rays, and only one species of Chimaera). He highlighted Honeycomb Stingray
(Himantura uarnak) as a Red Sea species. Ariel and Barash [39] surveyed the
sharks and rays prevailing in the Israeli Mediterranean waters. Lteif [40] studied
the biology and ecology of the cartilaginous fish recorded along the Lebanese coast
in the eastern Mediterranean. Moore [41] investigated the extinction risks and
conservation actions toward Guitarfishes as unique cartilaginous fishes. Mancusi
et al. [42] worked on the data collection regarding the large Elasmobranches inha-
biting the Mediterranean and Black Seas.

Some scientific reports and articles have found their way to the Mediterranean
Sea in the Gaza Strip describing some of its vertebrate biodiversity. The Ministry
of Environmental Affairs (MEnA) [43] noted in its report some marine organ-
isms that inhabit the marine environment of the Gaza Strip, such as fishes, tur-
tles, and marine mammals. Abd Rabou ef al [3] and Abd Rabou [44] dealt with
the threats facing the marine environment and fishing in the Gaza Strip and pointed
to some important marine organisms that fall into fishing nets, especially Ocean
Sunfishes (Mola mola) and sea turtles, which are among the giant and relatively
large sea creatures in the world. Shaheen [45] and Abu Amra [46] carried out
two M.Sc. dissertations and referred to marine fish species prevailing in the Gaza
Strip and noted some species with relatively large sizes and weights. Abudaya et
al [47] indicated that the cartilaginous Giant Devil Ray (Mobula mobular), which
is indigenous to the Mediterranean Sea, is listed as an endangered species by the
International Union for Conservation of Nature (IUCN) and the Gaza Strip is the
only area where this species is targeted.

Abd Rabou [48] studied the health risks of the invasive Silver-Cheeked Toad-
fish (Lagocephalus sceleratus) in the Gaza Strip. Bariche ef al [49] documented
the occurrence of the Sohal Surgeonfish (Acanthurus sohal) and the Reef Stone-

fish (Synanceia verrucosa) as exotic ichthyofauna in the marine ecosystem of the
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Gaza Strip. Abd Rabou et al [50] studied the cetacean fauna by-caught or stranded
along the Mediterranean coast of the Gaza Strip. They pointed out that three ce-
tacean species were recorded since the 1980s. Al-Mabruk et al [51] gave more data
on the Narrow-Barred Spanish Mackerel (Scomberomorus commerson) occur-
ring in the Mediterranean waters of both Palestine and Libya. Abd Rabou et al
[4] carried out a modest study on the Ocean Sunfishes (Mola mola) by-caught
off the Mediterranean coast of the Gaza Strip. Although the Gaza Strip (365 km?)
is a small piece of land lying on the southwestern coast of Palestine on the Me-
diterranean Sea, its 42 km coast experienced from time to time the catch and
stranding of giants or relatively large mammals, reptiles, bony fishes, and carti-
laginous fishes. The key aim of this study is to provide information on the giant
or relatively large mammalian, reptilian, and fish fauna sighted, caught, by-caught,
or stranded on the Mediterranean coast of the Gaza Strip, Palestine. This study is
a unique addition to the knowledge of the Palestinians about their unique ma-
rine resources of relatively large sizes in the Mediterranean marine waters of the

Gaza Strip.

2. Materials and Methods
2.1. The Gaza Strip

The Gaza Strip (31°25'N, 34°20'E) is an arid to semi-arid strip of the Palestinian
land along the southeastern Mediterranean (Figure 1), having an area of about
365 km?® [43], and a recent population of about 2.3 million, of whom the majori-
ty are United Nations-registered refugees. The Gaza Strip is one of the most
densely populated places in the world [52]. It has a total number of at least 3500
fishermen working on more than 1000 fishing vessels of different sizes and ca-
pacities. The total production of fisheries resources is about 3480 tons per year
[48]. The accessibility and exploitation of Gazan fishermen to the fluctuating
fishing area are often governed by the Israeli occupation. The Directorate Gen-
eral of Fisheries, Ministry of Agriculture, is the competent, responsible, and au-
thorized authority to ensure the maximum utilization of fishery resources in the

Palestinian Territories [48].

2.2. Procedure

The current study is cumulative and descriptive in its style, extending for 20
years starting from 2003 to 2022. During this long period of time, frequent field
visits have been carried out to the coast of the Gaza Strip which extends about 42
km along the Mediterranean Sea. Particular visits have been conducted to the
Gaza Fishing Harbor and fish markets (Dalalah Market or Al-Hisba) in an at-
tempt to investigate the different marine biota (Figure 2). Meetings and discus-
sions with the staff of the Directorate General of Fisheries, Ministry of Agricul-
ture and Gazan fishermen have been carried out to fill the gaps needed in data
collection concerning the marine fauna, of which the giant or relatively large

creatures is a capital part. During the study period, data have been gathered from
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Gaza Strip

Figure 1. Location of the Gaza Strip at the southwestern corner of Palestine.

Figure 2. Visits to the Hisba fish market in Gaza City to identify relatively large species of
marine organisms, especially fish.

the stakeholders regarding the sighting, stranding, catch and bycatch of such

creatures. In addition, the local media and social media reports regarding the
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giant or relatively large marine creatures have been chased and reviewed by the
authors. In certain circumstances, the authors have been able to take approx-
imate measurements and available notes on some caught, by-caught or discarded
specimens. Finally, professional digital cameras have been used throughout the
study period and photos have been taken for documentary and confirmatory

purposes.

3. Results

The current study is characterized as a cumulative and descriptive work span-
ning 20 years, starting from 2003 to 2022. The study recorded at least 26 marine
organisms considered giant or relatively large among the biodiversity of the Me-
diterranean coastal waters of the Gaza Strip. Of course, the coming years may
witness other records of other giant or relatively large creatures. The current
study focused on giant organisms that are seen in the sea, caught or incidentally
dropped into fishing gear, or stranded alive or dead on the seashore in the Gaza
Strip. The marine organisms here included three species of cetaceans (Class
Mammalia), three species of sea turtles (Class Reptilia), ten species of bony fish
(Class Osteichthyes) as well as ten species of cartilaginous fish (Class Chondrich-
thyes) as shown in Table 1. Due to the nature of the study and poor follow-up of
seabirds, bird fauna (Class Aves) was not included in the current study. The Fin
Whale (Balaenoptera physalus) is the largest organism ever recorded, while the
Alexandria Pompano (Alectis alexandrinus) and the Silver-Cheeked Toadfish (Za-
gocephalus sceleratus) appear to be the relatively smallest of the organisms en-

countered.

3.1. Marine Mammals

The current study recorded the occurrence of only three species of marine
mammals as eye sightings during the sea outings of Gazan fishermen or strandings
on the beach (Figure 3). The species were the Fin Whale (Balaenoptera physa-
lus), the Common Bottlenose Dolphin ( Zursiops truncatus) and the Short-Beaked
Common Dolphin (Delphinus delphis). Thus, the Fin Whale is the largest ma-
rine creature that the Gaza Strip has witnessed up to this moment. The fol-
lowing paragraphs provide important information about the registered spe-
cies.

Fin Whale (Balaenoptera physalus Linnaeus, 1758)

Over the past two decades, Gazan fishermen have encountered very few ba-
leen whales that have been seen diving into the open sea or stranded dead on
shore. At least two of the strands have been identified as Fin Whales (Balaenop-
tera physalus). The Fin Whale is the second largest animal on Earth after the
Blue Whale (Balaecnoptera musculus) and is one of the fastest whales. It is consi-
dered a cosmopolitan species in the sense that it is found in the oceans of the en-
tire world. It has a long, slender, gray body and feeds on flocks of small fish,

squid and crustaceans. Despite the relative smallness of the specimen of the Fin
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Table 1. A list of the most important relatively large sea creatures sighted, caught or stranded in the Mediterranean coast of the
Gaza Strip, Palestine.

Order Family Scientific Name Common Name Arabic Name

Class: Mammalia (<lpill Adik)

Balaenopteridae Balaenoptera physalus Fin Whale (Finback Whale) Agie HlI & pal)
Cetacea Tursiops truncatus Common Bottlenose Dolphin Ll sy G il pal)
Delphinidae
Delphinus delphis Short-Beaked Common Dolphin el juad £3LAI ¢l gal)
Class: Reptilia (sl g3V ddil)
Leatherback Sea Turtl I .
Dermochelyidae Dermochelys coriacea (eLaut:tFt?rctle s: Llllt;)e el dals 4yl slaalud)
Testudi A .
estudines Caretta caretta Loggerhead Sea Turtle ol Y Aedaza 3y jand) slaaludl
Cheloniidae )
Chelonia mydas Green Sea Turtle &l padldl 4y jadl slaald)
Class: Osteichthyes (dxakal) dlaut Aiilk)
Molidae Mola mola Ocean Sunfish (Common Mola) Ll uedl) A8
Tetraodontiformes } o
Tetraodontidae  Lagocephalus sceleratus Silver-Cheeked Toadfish Loladh i )Y A
Thunnus thynnus Atlantic Bluefin Tuna ¢l yiuall U gl ASau
Scombriformes Scombridae Thunnus alalunga Albacore Tuna idalad ) o8 50 U gil) A<
Scomberomorus commerson Narrow-Barred Spanish Mackerel (asll) Y ) A8
Coryphaenidae Coryphaena hippurus Common Dolphinfish LEBENELow:
Carangiformes Seriola dumerili Greater Amberjack oY) S
Carangidae )
Alectis alexandrinus Alexandria Pompano Jeall 38
Istiophoriformes Xiphiidae Xiphias gladius Swordfish (o) i) G o A8
Perciformes Serranidae Epinephelus aeneus White Grouper (oY1 G851 salel) dSans
Class: Chondrichthyes (3 5 i) land) Adila)
Hexanchiformes  Hexanchidae Hexanchus griseus Bluntnose Sixgill Shark (Cow Shark) Lw sl Qi
Lamniformes Lamnidae Isurus oxyrinchus Shortfin Mako Shark i aile 3l jual Sl
Carcharhinidae Carcharhinus plumbeus Sandbar Shark el il
Sphyrnidae Sphyrna lewini Scalloped Hammerhead Shark (1uSa)) 48 ylas sl L al
Carcharhiniformes 3 )
Mustelus mustelus Common Smooth-hound aclll Gala¥) il s
Triakidae
Galeorhinus galeus Tope Shark Olasl sl (3 8
Rhinopristiformes  Rhinobatidae Rhinobatos rhinobatos Common Guitarfish ALl 5 sl ol & il dSan
Mobulidae Mobula mobular Giant Devil Ray ABlend) yall (s ASans
Myliobatiformes  Myliobatidae Rhinoptera marginata Lusitanian Cownose Ray 5_A) ASans
Dasyatidae Taeniura grabata Round Fantail Stingray Bralpiow

Whale that stranded dead in an advanced state of decomposition in 2009 in Ra-
fah, southern Gaza Strip, the specimen that stranded dead in February 2021 in
the city of Ashkelon in southern Palestine, several kilometers away from the
northern Gaza Strip, reached 17 meters in length. Thus, the Fin Whale is consi-
dered by far the largest marine creature that drifted on or near the Mediterra-

nean waters in the Gaza Strip.
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Figure 3. Cetaceans sighted in the Mediterranean or stranded on the seashore of the Gaza
Strip during the past 20 years: (A) A Fin Whale (Balaenoptera physalus) with a length of
17 meters stranded on the shore of the city of Ashkelon in southern Palestine, several ki-
lometers north of the Gaza Strip in February 2021, (B) Common Bottlenose Dolphin
(Tursiops truncatus) and (C) Short-Beaked Common Dolphin (Delphinus delphis).

Common Bottlenose Dolphin ( Tursiops truncatus Montagu, 1821)

This is the most frequent species of dolphins stranded throughout the year
along the 42 km coastline of the Gaza Strip. Over the past 20 years, dozens of
this dolphin have been encountered as strandings on the beach, and most spe-
cimens were dead and sometimes decomposing. On the other hand, seeing this
dolphin alone or in groups was highly confirmed by some fishermen and even
some other marine forums that used to frequent the sea for various purposes. In
fact, this dolphin is a very common dolphin species that lives in warm and tem-
perate oceans all over the world. It is very common in the Mediterranean. While
the length of an adult Common Bottlenose Dolphin reaches 3.5 meters, most
specimens found stranded in the Gaza Strip measured 1.5 - 2.5 meters. Many
threats were found to affect the populations of dolphins worldwide and some-
times in the Gaza Strip. These included marine pollution like oil spills, chemical
discharges, and hunting for food purposes. Also, dolphins are sometimes killed
inadvertently as a by-catch of fishing.

Short-Beaked Common Dolphin (Delphinus delphis Linnaeus, 1758)

The Short-Beaked Common Dolphin is rarely encountered either as sightings
or strands on the Palestinian waters and coasts of the Gaza Strip. Discussions

with marine forums, including fishermen, showed that during the past twenty
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years, the stranding of this species on the shore was limited to dead specimens
that did not number on the fingers of two hands. The specimens stranded were
of about 1.0 - 1.5 meters in length. On the other hand, seeing this dolphin alone
or in groups was confirmed by some fishermen who used to frequent the sea and
fish. The back of the dolphin is dark while the belly is white. This dolphin was
rarely by-caught by the various fishing gear applied in the Gaza Strip. Many fi-
shermen mentioned that the species can become entangled or captured in com-

mercial fishing gear such as gillnets, seines, trawls and even longlines.

3.2. Marine Reptiles

The current study recorded the presence of only three species of sea turtles dur-
ing fishermen’s outings in the sea, falling into fishing nets and equipment, or
stranding on the beach (Figure 4). The species were the Leatherback Sea Turtle
(Dermochelys coriacea), the Loggerhead Sea Turtle (Caretta caretta) and the Green
Sea Turtle (Chelonia mydas). Thus, the Leatherback Sea Turtle is the largest sea
turtle worldwide and the Gaza Strip as well. The following paragraphs provide
important information about the registered species.

Leatherback Sea Turtle (Dermochelys coriacea Vandelli, 1761)

The Leatherback Sea Turtle has many common names such as the Lute Turtle
or Leathery Turtle or the Luth. It is known as the largest of all living turtles. Its
name comes from the fact that its carapace is covered by oily flesh and flexible,

leather-like skin. In spite of these facts, the species is rarely by-caught or being

Figure 4. Sea turtles caught, by-caught or stranded in the Mediterranean coast of the Ga-
za Strip during the past 20 years: (A) The carapace of a slaughtered Leatherback Sea Tur-
tle (Dermochelys coriacea) caught in 2008, (B) Two species of sea turtles caged at Gaza
zoo after being caught in 2008; the Loggerhead Sea Turtle (Caretta caretta) in the right
and the Green Sea Turtle (Chelonia mydas) in the left, and (C) A stranded dead Logger-
head on the seashore of Gaza City.
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stranded alive or dead in the Gaza Strip. Over the past two decades, about ten
specimens have stranded on the Mediterranean coast of the Gaza Strip. The
largest and heaviest specimen of this sea turtle was stranded alive near the Gaza
Fishing Port in Gaza City in April 2008. This happened because the turtle in
Egyptian marine waters collided with an Egyptian hook in one of its front flip-
pers. As a result, the turtle ran aground towards the beach in Gaza City and was
noticed by some fishermen who continued dragging it to the seashore. One of
the old fishermen slaughtered the turtle in front of the vacationers, and then dis-
tributed its meat to nearly 20 Palestinian families living near the sea to eat. The
whole scene was filmed by the media at the time and it was spread all over the
media. Two days later, a fisherman preserved the carapace of the slaughtered turtle
by treating it with salt to use it later as a decoration at home.

Loggerhead Sea Turtle (Caretta caretta Linnaeus, 1758)

Loggerhead Sea Turtles are distributed all over the world including the Medi-
terranean. It seems to be the second largest turtle in the world after the pre-
viously mentioned Leatherback Sea Turtle. The skin of the species ranges from
yellow to brown in color, and the shell is typically reddish brown. This species
feeds mainly on bottom-dwelling invertebrates because it has large, powerful
jaws that serve as an effective tool for dismembering its invertebrate preys. It is
the most caught or stranded sea turtle species in the Gaza Strip. In several occa-
sions, strands of the Loggerhead exceeding 90 cm in carapace length where en-
countered along the coastline of the Gaza Strip. The Loggerhead is considered a
vulnerable species by IUCN. The greatest threats facing the Loggerheads in the
Gaza Strip include loss of nesting habitats due to coastal development and hu-
man disturbances, trash pollution and suffocation after being trapped in fishing
nets. Loggerhead nesting on the beach in the Gaza Strip is subject to much con-
troversy, despite some indications of nesting and hatching occurring during 2021
in the south and possibly the north of the Gaza Strip. Many caged Loggerheads
have been noted in Gaza zoos or sometimes at homes. Slaughtering of the Logger-
head was recorded in many fish markets in Gaza and North Gaza governorates
of the Gaza Strip.

Green Sea Turtle (Chelonia mydas Linnaeus, 1758)

The Green Sea Turtle, which is also known as the Green Turtle, Black Sea
Turtle or Pacific Green Turtle, is the only species in the genus Chelonia. The
common name refers to the usually green fat found beneath its carapace, not to
the color of its carapace, which is olive to black. The species is mostly herbivor-
ous in the sense that it feeds on various species of sea grasses. It is listed as en-
dangered by the global conservation agencies such as [IUCN and CITES. Nesting
of the species in the Gaza Strip is unknown and seems to be impossible because
of the demographic, ecological and environmental factors that impede such
nesting activities. The catch, by-catch and stranding of this species is very little if
compared to the Loggerhead Sea Turtle. The information available in the field

and from various sources indicates that, at least, the number of accidental falls
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into nets and strandings of the species does not exceed 20 specimens of various
sizes per year. In a few occasions, many specimens of the Green Sea Turtle were
found to have a carapace length of about 100 cm (one meter). Slaughtering of the
species was recorded in many fish markets in Gaza and North Gaza governorates
of the Gaza Strip.

3.3. Marine Bony Fishes

The bony fishes are considered to be the main animal communities that inhabit
the marine environment in the world, and this reality applies to the Gaza Strip as
well. The current study recorded at least 10 giant or relatively large species of
them (Figure 5 and Figure 6), headed by the Ocean Sunfish (Mola mola), which
is considered the largest bony fish in the world. The following paragraphs pro-

vide information about observed species.

Ty,

Figure 5. Bony fishes caught or by-caught in the Mediterranean coast of the Gaza Strip:
(A) Ocean Sunfish (Mola mola), (B) Silver-Cheeked Toadfish (Lagocephalus sceleratus),
(C, D and E) Atlantic Bluefin Tuna (Thunnus thynnus), (F) Albacore Tuna (7hunnus ala-
lunga), and (G) Narrow-Barred Spanish Mackerel (Scomberomorus commerson).
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Figure 6. Bony fishes caught or by-caught in the Mediterranean coast of the Gaza Strip:
(A and B) Common Dolphinfish (Coryphaena hippurus), (C and D) Greater Amberjack
(Seriola dumerili), (E) Alexandria Pompano (Alectis alexandrina), (F) White Grouper (Ep-
inephelus aeneus), and (G) Swordfish (Xiphias gladius).

Ocean Sunfish (Mola mola Linnaeus, 1758)

The Ocean Sunfish or Common Sunfish or Common Mola, which belongs to
the Molidae family, is the heaviest and largest bony fish in the world. It has oc-
casionally been recorded in the marine ecosystem of the Gaza Strip. Over the
past twenty years, 20 to 25 specimens of this species have been known to be
caught separately or stranded from the Mediterranean coast of the Gaza Strip.
The heaviest specimen was recorded on December 12, 2006. It had a total length
of about 2.8 m from head to pseudo-tail and about 2.85 m from the tip of the
dorsal fin to the tip of the anal fin. The weight of the fish exceeded 2000 kg. Be-
cause of the toxins contained in its meat, this species has no commercial value in
the Gaza Strip. By-catch and floating litter have been considered as major threats
to the Ocean Sunfish locally.
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Silver-Cheeked Toadfish (Lagocephalus sceleratus Gmelin, 1789)

The Silver-Cheeked Toadfish is one of the most recent invaders into the Me-
diterranean Sea. It represents a serious ecological risk to Mediterranean biodi-
versity and fisheries resources and a health risk to public health. The first record
of the Silver-Cheeked Toadfish in the Mediterranean coast of the Gaza Strip was
in 2006 as claimed by fisheries parties. The by-catch of the species by fishing
gear extended over the entire length of the Mediterranean coast of the Gaza Strip
(42 km). The species was said to damage fishing nets, lines and hooks by its
strong teeth. Prior to its banning in early 2010s, all pufferfishes including the
species in question were sold freely in Gaza fish markets. Although most of the
recorded fish’s lengths ranged from 20 to 30 centimeters, several specimens that
fell into fishing nets exceeded half a meter in length, and some of them reached a
length of 90 centimeters, and this size is considered relatively large for such a
fish. The fish contains a strong and potent marine toxin called Tetrodotoxin
(TTX), which can be very poisonous and even lethal to humans. Several cases of
hospitalization have been reported in the Gaza Strip after consumption of the
Silver-Cheeked Toadfish. The symptoms of TTX intoxication included nausea
and vomiting, dizziness, headache, abdominal pain, perioral paraesthesia, and
tingling over the entire body. In the last three or four years there have been re-
ported two deaths of a woman and a girl locally caused by their meals of Sil-
ver-Cheeked Toadfish. Most of their family members were also poisoned. Many
awareness campaigns have been conducted by fisheries parties to warn both fi-
shermen and local people from the ecological and health risks associated with the
Silver-Cheeked Toadfish and TTX intoxication.

Atlantic Bluefin Tuna ( Thunnus thynnus Linnaeus, 1758)

The Atlantic Bluefin Tuna or Tunny is one of the largest bony fishes occurring
at the Mediterranean Sea and the neighboring Atlantic waters as the names of
the fish implies. It is usually caught commercially using longlines, purse seines
and other fishing gear. The fish has a strong crescent-shaped caudal fin for pro-
pulsion. Locally, the Atlantic Bluefin Tuna is named as the “stubborn Tuna” or
“Al-Tuna Alaneedah” because of its stubbornness and the difficulty of fishing it
by professional Gazan fishermen. The exceptional lengths of some specimens of
Atlantic Bluefin Tuna caught locally from the Mediterranean waters of the Gaza
Strip approached the two-meter threshold and weighed about 160 - 180 kg.
However, it is rarely fished in the Mediterranean waters of the Gaza Strip, and its
catch requires sailing distances exceeding 8 - 10 nautical miles, as the Gazan fi-
shermen say. Moreover, Gazan fishermen have claimed that the Atlantic Bluefin
Tuna is a fish that tends to swim aggressively in deep waters where it is caught
by chance while chasing groups of migratory fish of sardines and others. Locally,
this Tuna species is usually caught with hooks, which is a difficult method and
requires patience and chase, and secondly, they are accidentally caught in a trawl
or purse seine while feeding on seasonal fish available as pasture and which
gather on the lights of boats at night. The fish is famous worldwide and locally

for its fresh and required meat in addition to its high price.
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Albacore Tuna (Thunnus alalunga Bonnaterre, 1788)

The Albacore Tuna or Longfin Tuna is an epipelagic and mesopelagic fish
species, and it has an elongated and spindle-shaped body. Its colors range from
dark blue dorsally to shades of silvery white on the ventral side. It has remarka-
bly long pectoral fins. Gazan fishermen claimed that the fish could be up to one
meter in length although common fishing lengths range from 70 to 100 centi-
meters. This rarely caught species is listed as Near Threatened by the IUCN. It is
not found in abundance in the eastern Mediterranean, where Palestine is located.
Gazan fishermen used to catch this species during the period between December
and February. This species is considered of great nutritional value to Gazans com-
pared to other tuna species.

Narrow-Barred Spanish Mackerel (Scomberomorus commerson Lacépéde,
1800)

The Narrow-Barred Spanish Mackerel has blue to dark grey colors along its
backs and flanks but the colors fade to silvery blue-grey on the belly. It has
scores of narrow and vertical lines down their sides. It invaded the Mediterra-
nean Sea from the Red Sea through the Suez Canal since decades. The species
may reach a length of more than 1.2 meters. The species has a good commercial
value in the Gaza Strip because of its delicious flesh. Gazans are fond of cooking
and roasting the Narrow-Barred Spanish Mackerel, as it is commonly caught in a
variety of sizes and sold at varying prices in the Gaza Strip.

Common Dolphinfish (Coryphaena hippurus Linnaeus, 1758)

The Common Dolphinfish, which is also known as Mahi-mabhi, has a large
head, a compact body and a long dorsal fin that extends almost from head to tail.
Common Dolphinfishes are golden, blue, and/or green on their sides with white
and yellow shading underneath. The fish’s ability to color out of the water after
being caught contributed to its Arabic name “Harbaia’, which means “chamele-
on”. The Mediterranean Chameleon or Common Chameleon (Chamaeleo cha-
maeleon) is one of the Palestinian lizards known for its ability to color according
to the background in which it resides. The Common Dolphinfish can reach a length
of about two meters and a weight of about 40 kg, although the largest specimens
caught in the Gaza Strip were from 1.0 to 1.5 meters in length and weighed 15 -
25 kg. The Common Dolphinfish is an excellent swimmer and is known for its
ability to catch flying fish in, its favorite prey.

Greater Amberjack (Seriola dumerili Risso, 1810)

Great Amberjack has a lot of common names like Allied Kingfish, Great Am-
berfish, Purple Amberjack, Greater Yellowtail, etc. It is the largest species in the
family Carangidae. It is a large predatory fish that has a dorsal surface color that
contrasts with the underparts. According to Gazan fishermen, these fishes are
found as solitary individuals or in small schools that live in the depths of the
Mediterranean waters. Although it is usually caught in small sizes (30 cm or
more), the largest sizes of species caught over the past 20 years range from 100 to

150 cm. The fish is caught locally by purse seines, hooks and lines, and its meat
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is highly valuable to the Gazan community.

Alexandria Pompano (Alectis alexandrina E. Geoffroy Saint-Hilaire, 1817)

The Alexandria Pompano or African Threadfish is a species of large marine
fish in the Carangidae family. The species is found along the coast of the Medi-
terranean Sea as its name indicates. The fish is of minor commercial importance
as it is rarely caught from the Mediterranean waters of the Gaza Strip. The fish
has a pronounced angular body, strongly compressed. It has large mouth and
long fork dorsally. The color is silver with a faint blue on upper third of body
and head. Although it was recorded with lengths varying between 20 and 50 cm
in fish markets of the Gaza Strip, caught specimens reaching lengths of about a
meter were recorded as well in 2020. The species is considered as a valuable ma-
rine food item, in spite of its rarity in the Gaza Strip.

White Grouper (Epinephelus aeneus Saint-Hilaire, 1817))

Many Grouper species are known to be caught in the Mediterranean coast of
the Gaza Strip. The White Grouper (Epinephelus aeneus) is a famous species to
Gazans because of its delicious meat. The White Grouper has greenish-grey col-
or and blackish spots on body, with darker fins. There are two or three promi-
nent oblique stripes lying on the two sides of the head. It occurs on substrates of
rock or mud and sand. The maximum total length of this species caught in the
Gaza Strip was of about one meter, although they are more common at around
40 - 60 centimeters.

Swordfish (Xiphias gladius Linnaeus, 1758)

The Swordfish has an upper jaw prolonged into a long, flat and pointed bill. It
has large eyes and an elongated and rounded body that becomes devoid of scale
with the age of maturity. Although it can be up to 3 meters in length, the locally
caught individuals are found in the range from 1.0 to 1.7 meters in length. There
is a belief among Gazan fishermen that the sword owned by the Swordfish is
used to facilitate catching and dragging the fish prey that feeds on it. It is also
used as a spear in case of dangers against the threatening large fishes including
sharks. Despite this, the Swordfish depends mainly on its great speed and agility
in the water to catch its prey, as it is one of the fast fishes in the marine envi-

ronment.

3.4. Marine Cartilaginous Fishes

Despite the sizes that cartilaginous fish enjoy as carnivores in marine environ-
ments, they are less diverse in terms of species compared to the aforementioned
bony fish. This reality applies to the Gaza Strip as well, as the current study rec-
orded at least 10 giant or relatively large species (Figures 7-10). The following
paragraphs provide important information about the registered species:

Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788)

The Bluntnose Sixgill Shark or Cow Shark has a large body, a long tail, a
sharp, broad snout, and small eyes. The six gill slits give the shark its name. The

Bluntnose Sixgill Shark can reach a length of five to six meters. The fish has a
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Figure 7. The Bluntnose Sixgill Shark (Hexanchus griseus) after being caught in the Gaza
Strip.

Figure 8. A 4.2 meter long Scalloped Hammerhead (Sphyrna lewini) was caught in 2019
in the Gaza Strip.

single dorsal fin located near the caudal fin, while the pectoral fins are broad.
The Bluntnose Sixgill Shark is classified as a generalist species because of its wide
range of prey including fish, rays, squid, crabs, shrimp, seals, and other marine
creatures. Although its catch is limited in the Gaza Strip, it is sold for the sake of
its meat, which is accepted by the Gazans. It is worth noting that Gazans are
more willing to buy shark meat than the meat of other cartilaginous fish such as
skates and rays. This is due, of course, to the quality of shark meat and the pres-
tige of sharks as predatory and frightening animals in the marine environment,

which prompted some fishermen to say: “the honorable name is enough for us”.

DOI: 10.4236/0je.2023.132010

135 Open Journal of Ecology


https://doi.org/10.4236/oje.2023.132010

A. N. Abd Rabou et al.

Figure 9. Cartilaginous fishes caught or by-caught in the Mediterranean coast of the Gaza
Strip: (A and B) Shortfin Mako Shark (Zsurus oxyrinchus), (C) Sandbar Shark (Carchar-
hinus plumbeus), (D) Common Smooth-hound (Mustelus mustelus), and (E) Tope Shark
(Galeorhinus galeus).

Scalloped Hammerhead Shark (Sphyrna lewini E. Griffith & C. H. Smith,
1834)

The Scalloped Hammerhead Shark, which is known as Bronze Hammerhead
Shark, Southern Hammerhead Shark or simply Hammerhead as well, is a glo-
bally endangered cartilaginous fish in spite of the fact that it is the most common
of all hammerheads. As in all hammerheads, the most distinctive feature of this
shark is its hammer-shaped head. The broad, hammer-shaped head gives these
sharks their common name. The eyes and nostrils of the species are located at
the tips of the extensions. They have small mouths relative to their large body

size. Gazan fishermen go on to say that the Scalloped Hammerhead Shark gathers
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Figure 10. Cartilaginous fishes caught or by-caught in the Mediterranean coast of the
Gaza Strip: (A and B) Common Guitarfish (RAinobatos rhinobatos), (C and D) Giant De-
vil Ray (Mobula mobular), (E) Lusitanian Cownose Ray (Rhinoptera marginata), and (F)
Round Fantail Stingray ( Zaeniura grabata).

in the marine environment in large groups, making it vulnerable to targeted
fishing. The species is commonly fished using longlines, gill nets, bottom nets and
trawls. Although the species is rarely caught in the Mediterranean waters of the
Gaza Strip, it is well known among Gazans because of its unique shape. The locally
caught individuals were of various sizes; with a 4.2 meter long specimen was caught
in 2019.

Shortfin Mako Shark (Zsurus oxyrinchus Rafinesque, 1810)

The Shortfin Mako Shark, which is also known as the Mackerel Shark, Aka
Mako, Blue Pointer or Bonito Shark is a fairly large species of shark. It is cylin-

drical in shape, with a vertically elongated tail. This species exhibits counter-
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shading, with brilliant metallic blue coloration dorsally and white ventrally. It is
classified as Endangered by the IUCN. The species is sometimes caught in vari-
ous sizes from the Mediterranean coast of the Gaza Strip. Although it can reach
a size of 4 m in length, the maximum length reached for a locally caught indi-
vidual was 3 m in Khan Younis Governorate, southern Gaza Strip, in 2013. Ga-
zan fishermen claimed that the Shortfin Mako Shark is powerful, fast and ag-
gressive and its probable attacks on humans may come as a result of harassment
or the shark being caught on a fishing line.

Sandbar Shark (Carcharhinus plumbeus Nardo, 1827)

The Sandbar Shark, also called the Brown Shark or Thickskin Shark, is one of
the largest coastal sharks in the world. It can be distinguished by its very high
first dorsal fin which is triangular in shape and very high. The second dorsal fin
and the anal fin are close to the same height. Its body color can vary from
bluish-gray to brownish-gray to bronze, with a white or pale underside. Most of
the specimens taken from this shark are 1 - 1.5 cm in size and may be slightly
larger than that. It is considered one of the most common and caught sharks in
the Gaza Strip due to its presence in the coasts.

Common Smooth-hound (Mustelus mustelus Linnaeus, 1758)

The Common Smooth-hound, which is a houndshark, is one of the sharks in-
habiting the Mediterranean Sea, and as a result it is sometimes caught from the
marine ecosystem of the Gaza Strip. It is fairly slender with a short head and
snout. It has a gray-brown color on the back and white on the underneath. In
their natural habitats, they congregate in large numbers like packs of dogs which
is why they are called hound sharks. Locally, the animal is vulnerable to catches
in a variety of fishing gear such as gillnets, trammel nets, trawls and lines. The
caught individuals were 100 - 120 cm of length though they were sometimes found
to exceed a size of about 150 cm.

Tope Shark (Galeorhinus galeus Linnaeus, 1758)

The Tope Shark, commonly known as the School Shark, Snapper Shark or
Soupfin Shark, is a houndshark that can reach nearly 2 meters in length, although
locally caught specimens range from 70 cm to 180 cm. The Tope Shark is a shal-
low-bodied shark with an elongated snout. It is a carnivorous, feeding primarily
on pelagic and seabed fishes. This shark is popular with Gazan fishermen for its
frequent catch and delicious meat. Gillnets, longlines and trawling nets are com-
mon fishing gear involved in its catchment. The IUCN has classified this species
as critically endangered.

Common Guitarfish (Rhinobatos rhinobatos Linnaeus, 1758)

The Common Guitarfish, which belongs to the family Rhinobatidae, is native
to the Mediterranean Sea. In fact, the combination of a disc-shaped head, pec-
toral and pelvic fins on one side, and a thick tail on the other, gives this species
its guitar-like shape, hence the name Guitarfish. The IUCN has assessed its con-
servation status as “Critically Endangered”. It is a benthic or bottom-dwelling

fish that feeds on crustaceans, invertebrates, and other fish. Its lifestyle makes it
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vulnerable to trawling and other fishing methods. Although the normal lengths
of the Common Guitarfish caught in the Gaza Strip range between 50 and 70
cm, exceptional lengths of about 150 cm have been recorded in some cases. The
Common Guitarfish is considered one of the most cartilaginous fish caught in
the Gaza Strip. It is also widely used for the purposes of scientific anatomy in the
lessons and laboratories of the vertebrate courses in Palestinian universities of
the Gaza Strip.

Giant Devil Ray (Mobula mobular Bonnaterre, 1788)

Fishing and landing of Giant Devil Rays are common during a short period of
each year, extending from February to April, reaching their maximum extent in
February 2013. The Gazan fishermen dragged hundreds of this endangered rays
out of the waters off the Gaza Strip. At that times, the Palestinian media reported
that the Giant Devil Rays had made a comeback in the waters off the Palestinian
territory after years of absence, and began that local fishermen had hauling them
to the markets.

Lusitanian Cownose Ray (Rhinoptera marginata E. Geoffroy Saint-Hilaire,
1817)

The Lusitanian Cownose Ray is a species of eagle ray (Myliobatidae) that ap-
pears very rare in the Mediterranean. They feed on bottom-dwelling organisms
such as mollusks, crustaceans, and fish. Although it rarely occurs in the waters of
the Mediterranean Sea of the Gaza Strip, it is known that some caught specimens
reached a length of about 170 - 180 cm.

Round Fantail Stingray (7Zaeniura grabata E. Geoffroy Saint-Hilaire,
1817)

The Round Fantail Stingray or Round Stingray lives in sandy, muddy or rocky
coastal habitats in the eastern Mediterranean. This dark-colored fish is recog-
nizable by its rounded pectoral fin disc and short tail which bears one or more
stinging spines on the upper surface. Locally caught specimens were known to
reach a length of nearly one meter or more. Due to the nature of its habitat, the
Round Fantail Stingray is sometimes caught with bottom trawls and trammels

nets.

4. Discussion

The current study is a cumulative and descriptive in its style trying to document
the giant or relatively large mammalian, reptilian and fish fauna that have been
sighted, caught, by-caught or stranded in the Mediterranean coast of the Gaza
Strip, Palestine. Seabirds were excluded from the results of this study, although
they appear in significant numbers in the marine environment of the Gaza Strip.
The exclusion came because most of them are not huge in size, and specialized
studies on seabirds are almost non-existent. The scientific marine fleet is not
available, and the beaches are crowded, possibly polluted, and their depth is very
limited, and sometimes it may be zero, as is the case in the Al-Shati Camp beach.
The study of Dardona and Khalaf [53] showed some aquatic birds that are some-
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times found, and some of them may be common, on the beaches of Gaza City.
Other general studies of wild birds in Wadi Gaza and other Gazan environments
showed the presence of species of cormorants (Figure 11), seagulls, terns, he-
rons and pelicans. Usually, some of these birds are spotted in the wetland eco-
system of Wadi Gaza or the ponds of Al-Mawasi area, as a unique ecosystem ad-
jacent to the sea in the far southwest of the Gaza Strip. Some seagulls may be
seen in the solid waste dumps and waste water treatment plants spread throughout
the Gaza Strip [48] [54] [55] [56] [57] [58].

With regard to the 26 species described in this study, they seem few compared
to other relatively large marine organisms such as mammals, reptiles, and fish
that the eastern basin of the Mediterranean harbors. The limitation of the species
mentioned and included in this study may be explained by several angles.

1) The small fishing area in the Gaza Strip is completely controlled by Israel
and does not exceed, at best, 12 nautical miles, although what was stipulated in
the political agreements allows the Palestinians to fish up to 20 nautical miles. As
a result, Palestinians are prevented from navigating the high seas, and therefore
Palestinian marine resources will not be fully studied or surveyed.

2) The Gaza Strip (not to mention the West Bank, which is the second part
and the largest block of the homeland) suffers from a complete lack of specialists
in the field of marine biodiversity, especially marine mammals. This would sig-
nificantly reduce the amount of knowledge about marine mammals, especially

baleen and toothed whales that occur in the marine waters of the Gaza Strip. On

Figure 11. The Cormorant (Phalacrocorax carbo) is one of the commonest and largest
seabirds of the Gaza Strip. It is often seen standing on solid targets, including fishermen's
boats, in the Gaza Fishing Port.
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the other hand, there are many species of huge whales and dolphins that occur
in the entire marine waters of historical Palestine, extending from Lebanon in
the north to Egypt in the south [50]. Abd Rabou et al [50] showed sighting or
delinquency of only three species of cetaceans, which are the same ones men-
tioned in the current study (Table 1).

3) Museums or exhibitions of stuffed animals in Palestinian universities and
even the Directorate General of Fisheries in the Gaza Strip are described as meager
and do not rise to the level of simple museums in universities in other countries
[59]. This is mainly due to financial, technical and administrative reasons. If the
small specimens face challenges in preserving and mummifying, then it is fore-
most that the large and huge marine specimens do not find a way for them to-
wards mummification and preservation in those museums, and this in turn im-
plies the limited outputs of this study.

4) The weakness of the Palestinian technical capabilities related to the sea sec-
tor, in terms of the very fragile and old naval fleet. If this fleet does not meet the
needs of fishing, how can it meet in-depth and specialized studies on other ma-
rine creatures, especially huge and relatively large ones such as whales, turtles and
other marine fish?

Cetaceans, whether baleen or toothed, recorded by the current study and the
study of Abd Rabou et al [50], represented by three species that were seen at sea
by fishermen or marine police officers or stranded on the Mediterranean shore
of the Gaza Strip, are only a small part of the cetaceans that exist in the marine
environment of the entire coast of Palestine extending from Lebanon to the Sinai
Peninsula [13] [50] [60]. This is expected due to Israel’s prevention of Palestini-
ans from navigation on the high seas, and as a result, Palestinian marine re-
sources, including marine mammals or cetaceans, have not been fully studied,
surveyed or even exploited. Kerem et al [13] stated that a single Fin Whale (Ba-
laenoptera physalus) was spotted 55 km off the Gaza Strip at a depth of 600 me-
ters, so how can the Palestinians document this giant creature, which is the larg-
est after the Blue Whale (Balaenoptera musculus), and other creatures (mam-
mals, reptiles and fish) when they cannot catch fish freely in the fishing zone made
available to them by Israel [3] [44]?

The Fin Whale is the most watched or stranded baleen whale on the coasts of
Palestine in general and the Gaza Strip in particular. This controversy can be at-
tributed to the fact that this species is the most commonly observed mysticetes
within the Mediterranean [61]. Knowledge of this species of whale in the Medi-
terranean Sea was reported by Notarbartolo di Sciara et al [62] although the
available evidence grants it a status as a visitor to the eastern Mediterranean ba-
sin as suggested by Kerem et al [13]. The whale was known to be stranded in a
variety of countries’ coastlines as revealed by Shoham-Frider et al [11], Dede et
al [15], Abd Rabou [59] and Stephens et al [61]. Kerem et al [13] noted that
several separate cases of young single individuals of Fin Whale encountered en-

tering Israeli ports, whether swimming alive or floating dead. Despite the small
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number of cetacean species recorded in the marine waters of the Gaza Strip, the
multiplicity of sightings and stranding of cetaceans on the small coast of the Ga-
za Strip, which is 42 km long, shows the importance of the eastern Mediterra-
nean basin in harboring a relatively large number of cetaceans, and this has been
proven by research [12] [13] [14] [15] [60]-[71].

The Common Bottlenose Dolphin and the Short-Beaked Common Dolphin
were the only toothed whales encountered as sighting or stranding cases in the
Mediterranean waters of the Gaza Strip. The first is by far the most frequently
encountered species year-round and along the 42-km coastline of the Gaza Strip.
These observations include calves and adults of different sizes. The majority of
sightings were close to shore. The relative high number of Common Bottlenose
Dolphin strandings in comparison to the other species suggests that this species
is particularly abundant in the Palestinian shores of the Mediterranean [72]. The
Common Bottlenose Dolphin is a regular Mediterranean inhabitant [73]. Recent
cetacean listings from neighboring eastern Mediterranean countries have the spe-
cies ranking high on the list [3] [65] [74]. As far as the Israeli sightings of the spe-
cies in question are concerned, many group sightings were made; one of which
were for 30 individuals including six calves, were sighted 50 km west of the Gaza
Strip on August 2007. Similar results were found by El-Hili et al [75] who stu-
died the cetaceans stranded along the Tunisian northern-coasts. Although it was
confirmed by local fishermen, no precise data on the number of dolphins suffering
by getting caught in the Gazan fishing gear. The diet of the Common Bottlenose
Dolphin consists mainly of eels, squid, shrimp and a wide variety of fishes [76].
For this reason, many Gazan fishermen claimed the incidental by-catch of the spe-
cies while fishing. According to Brand et al [76], the slender Balearic Eels (Ari-
osoma balearicum), which are frequently found protruding from the net’s eyes,
presumably making easy prey for dolphins.

Most forums concerned with Short-Beaked Common Dolphins report that
their presence is very rare among stranded dolphins on the seashore in the Gaza
Strip compared to the aforementioned species, and this may be attributed to the
general decline in their populations in the waters of the Mediterranean Sea, and
this was confirmed by Bearzi et a/ [77] and Christensen [78] who showed that
the Mediterranean Sea is experiencing a clear decline in populations of this spe-
cies. Notarbartolo di Sciara and Birkun [73] pointed that the Mediterranean Sea
may now be the last stronghold of the Short-Beaked Common Dolphin’s relative
abundance. Currently, the species is classified as threatened under the IUCN
Red List [77]. Even in Israel, the record is rather poor for the Short-Beaked
Common Dolphin [13]. In general, the local stranding of cetaceans can result
from marine pollution, entanglement in fishing gear, injuries, gunfire by Israeli
forces stationed at sea off the Gaza Strip, or other human causes including noise.
Indeed, these and other reasons have been agreed upon by researchers around
the world for marine mammal strandings [79]-[84]. Of course, climate change is

imposing its severe effects on global biodiversity, of which marine mammals are
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an important part as emphasized by Schumann et a/ [85].

Sea or marine turtles are reptiles of the order Testudines. Sea turtles are one of
the best navigators of the animal kingdom. There are at least seven species in the
seas and oceans of the world: Green (Chelonia mydas), Loggerhead (Caretta ca-
retta), Leatherback (Dermochelys coriacea), Flatback (Natator depressus), Hawksbill
(Eretmochelys imbricata), Kemp’s Ridley (Lepidochelys kempii), and Olive Rid-
ley (Lepidochelys olivacea) Sea Turtles. These mentioned species of sea turtles
belong to two families: Cheloniidae and Dermochelyidae. Species belonging to
the former have hard shells, while those belonging to the latter have soft shells.
In fact, hundreds of three species of sea turtles from the two aforementioned
families (Table 1) are seen, caught, by-caught and stranded annually in the coastal
sea waters of the Gaza Strip, and this was confirmed by the researchers’ field
trips, Palestinian news websites, and Facebook pages, in addition to previous
studies [3] [44]. Since humans are the most dangerous species that sea turtles
encounter, many Gazans and even fishermen have resorted to catching or killing
adult sea turtles in order to obtain their meat and use their shells in crafts or home
decoration.

Abd Rabou ef al. [3] and Abd Rabou [44] stated that a few people during the
previous century used the carapaces of some large sea turtles as a sleeping bed
for infants. Gazans should be aware of the danger of sea turtles being caught or
suffocated by incidental falling into fishing nets [43] [44], and this matter is con-
firmed and documented globally [86] [87] [88] [89]. Pollution of the seas, espe-
cially with nylon bags and plastic materials, poses a danger to many marine crea-
tures, especially sea turtles, which usually devour nylon bags, thinking that they
are jellyfish [90]. This event often causes sea turtles to suffocate and die, and then
stranded with varying degrees of decomposition on the beaches, depending on
the extent of their stay while they are dead in the sea [3].

The marine ecosystem of the Gaza Strip, despite its limitations, witnesses a
significant diversity of fish resources that belong to bony and cartilaginous fish-
es, and this is what was covered by some modest local reports and studies [43]
[45] [46] [59] [91] [92] [93]. Sardines historically constituted approximately 60
percent of the total fish catch in the Gaza Strip [3] [94]. In fact, the sardine sea-
son dominates the agenda of Gazan fishermen twice a year, the first from April
to mid-June and the second from mid-September to November. Regardless of
the species of fishes caught in the marine environment of the Gaza Strip, wheth-
er they are native or invasive (exotic, alien or non-native), most of them are of
small or medium sizes, and rarely are the fishes caught of relatively large or giant
species. In fact, most of the studies that targeted fish catches and conducted some
tests on specific fish species in the Gaza Strip were for fishes that were not large,
but most of them were small in size [49] [59] [94]-[100].

On the other hand, the studies that reported on relatively large or gigantic
bony or cartilaginous fish species appear to be very limited [47] [48] [59] [101].

Several news websites mentioned and this was confirmed by field observations
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about the ability of Gazan fishermen to catch a mass of hundreds (perhaps 500
fish, each weighing 150 - 250 kg) in February 2013 of Devil Fish or Giant Devil
Ray (Mobula mobular), which are classified as endangered cartilaginous fishes
according to the JIUCN Red List [102] [103] [104]. The entire scene has been de-
scribed previously by Abudaya ef al [47], Couturier ef al [101] and Ben Zion
[105]. In fact, significant numbers of these fishes are usually caught during the
months of February and March of each year in the Gaza Strip, but in no way will
their number reaches the catch of 2013 (Field Observations and Special Com-
munications). Fishing for cartilaginous fishes (sharks, skates, and rays) in gener-
al is very acceptable among fishermen in the Gaza Strip, and generates a lot of
profits for them, although fishing for these fishes is often prohibited or forbid-
den in other countries. The Giant Devil Ray was found to be caught off the Me-
diterranean coast of Algeria as revealed by Hemida et al [35].

Estimates of the Directorate General of Fisheries in the Gaza Strip indicate
that there are 20 - 30 species of cartilaginous fish in the Gaza Strip [92], and thus
they represent about 30% of the species in the Mediterranean. According to Se-
rena [106], the population of sharks and rays in the Mediterranean has about 80
species, of which 49 are sharks, 34 are rays, and one is a species of Chimaera.
Scientific reports have defined the Mediterranean as the most dangerous place
on Earth for cartilaginous fishes, with more than 42% of cartilaginous fish spe-
cies in the Mediterranean are endangered [2] [107]. The threat posed by fishing
in the Gaza Strip to cartilaginous fish stems from the fact that the recovery of
their populations is very slow and difficult. This is because they have a relatively
long life expectancy and gestation period, a delay in reaching sexual maturity,
and a small number of offspring [39] [108]. In fact, cartilaginous fishes of vari-
ous sizes, including gigantic and relatively large ones (Figure 9 and Figure 10),
are usually caught in distances often exceeding 6 nautical miles in the marine
ecosystem of the Gaza Strip. Recently, a fisherman was bitten in the leg by a
shark in the Gaza Strip when he was cleaning fish caught in fishing nets. This fi-
sherman was admitted to the hospital for treatment [109]. It is worth noting that
sharks and rays are usually considered carnivores, although some may be located
at the top of the trophic pyramid in the marine ecosystem. Consequently, their
disappearance may lead to the collapse of the necessary balance of the marine
food web. This collapse may be represented by the significant increase in the
number of species that are real prey for sharks and rays [39]. In the 1950s, dwin-
dling shark populations in many regions of the world led to population declines
of about 90 percent [33]. Fishing for cartilaginous fish in the Gaza Strip is not as
strange or surprising as some like to say, as the fishing of sharks and rays takes
place all over the world due to the increasing demand for their fins, skin, jaws
and meat [110].

Since it is the world’s largest among bony fishes and is sometimes even consi-
dered among the zooplankton, the Gaza Strip, despite the small length of its sea

coast, witnessed during the past 20 years the catch or stranding of more than 25
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Ocean Sunfishes (Mola mola). The largest specimen was stranded in December
2006, and this was confirmed by Abd Rabou et al [3] [4]. The Ocean Sunfish is
characterized by its toxicity and inedibility due to its feeding on poisonous jelly-
fish, the most famous of which in the Mediterranean is the Nomad Jellyfish
(Rhopilema nomadica), which invaded the Mediterranean environment during
the seventies of the last century [3]. In fact, these fish and sea turtles are natural
enemies of jellyfish that thrive in the marine environment of the Gaza Strip, es-
pecially in the summer, and harm vacationers with their poisonous stings. There-
fore, ecological awareness of the importance of these marine organisms must be
increased and their fishing or trafficking should be prevented locally. Even if they
incidentally fall into fishing gear, the principle is to free them and release them

back into their marine environment.

5. Conclusion

In conclusion, the Mediterranean coast of the Gaza Strip is home to a significant
number of marine biota, especially marine mammals, reptiles, birds, and fishes,
whether bony or cartilaginous. The urgent need for local scientific and ecological
agencies to conduct comprehensive surveys of marine animals in the Gaza Strip
increases, and this in turn requires financial, technical, and academic support.
The role of the various parties must be coordinated to ensure the sustainability
of human activities and their compatibility with the task of preserving local ma-
rine natural resources, including giant or relatively large creatures, given their

important ecological role in the marine ecosystem.
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