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Climate change has become part of our everyday life, with its consequences, such as 
global warming, aff ecting wildlife both on land and in the seas. One of the branches 
of human activities in which the eff ects of climate change are particularly pronounced 
is sea fi shing. It is a very complex sector where man interacts with nature to exploit 
resources for survival, striving to ensure a sustainable use of the sea so that the 
resources remain available in terms of quantity and quality in the long run.

It is known that some fi sh stocks are exploited above the threshold of their sustainability, 
and this negative trend is further infl uenced by the penetration of various species 
of thermophilic marine organisms that compete with local species for food and 
space. In this sense, the most sensitive areas are semi-enclosed seas such as the 
Adriatic, its northern part more specifi cally, which is one of the few “cold” areas in the 
Mediterranean. The so-called “boreal species” (such as the common sole, the turbot, 
the European spider crab, the Norway lobster, etc.) can be found here, and have 
a signifi cant economic signifi cance in the marine fi sheries of the northern Adriatic. 

At the end of the 20th century, when the increase in sea temperature compared to 
previous periods was detected for the fi rst time, fi shermen in Istria began to notice 
in their catches some fi sh species that had been completely unknown until then 
(the greater amberjack, the Mediterranean barracuda, some types of the leerfi sh, 
etc.). Some of them are extremely predatory (like the bluefi sh and the greater 
amberjack), so their successful colonization of new areas represents a direct threat 
to the common local species and aff ect the fi shing in terms of instability of the total 
value and the quality of the catch.

The majority of thermophilic fi sh species in the northern Adriatic are native Adriatic 
species, which so far have been mainly present in the south where average annual 
sea temperatures are higher. Today, they have become common prey in the warmer 
part of the year in Istria, although it has been observed that they tend to stay there 
during autumn and even in early winter, before migrating south. In other parts of the 
Mediterranean, especially in the south, these species are important fi shing target, 
so much so that specialized fi shing gear have been developed for their catching.

“Floating objects”, the so-called “FADs” (fi sh aggregating devices) are used frequently, 
around which thermophilic fi sh species tend to linger. In Istria, they are most often 
caught by chance in the coastal area with gill nets that are used to catch common 
economic species (like the sea bream, the sea bass, etc.), but also with various 
fi shing gear.

INTRODUCTION
In addition to native thermophilic species, foreign (allochthonous) species also appear 
in the Adriatic, mostly from the Red Sea through the Suez Canal and the Atlantic 
via the Strait of Gibraltar. Among them are some poisonous species, which is why 
caution is needed when handling and preparing for consumption.

Thermophilic native and foreign species are still not suffi  ciently valued in our market, 
despite the fact that their meat does not diff er in texture and composition from the 
typical species that are caught in Istria. Encouraging catches and introducing them 
to the market would have multiple positive eff ects. Fishermen could make better use 
of this seasonally available resource and, by reducing their biomass in nature, would 
contribute to preserving the stability of local ecosystems, which could ultimately 
produce positive socio-economic eff ects.

The Faculty of Natural Sciences in Pula has created this guide in order to facilitate 
the identifi cation of thermophilic fi sh species and getting familiar with their biological 
characteristics. In addition to fi sh, three types of crab are presented in this guide, 
of which the blue crab has exceptional economic potential and is becoming more 
and more common in the Adriatic.

dorsal 
fi n

tail 
fi n

anal 
fi n

pectoral 
fi ns

ventral 
fi ns
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Silvery white 
abdomen side

Oval head and 
protruding lower 
jaw

Blue-green 
to gray-green 
backTiny scales, 

also found on 
the head

BLUEFISH (Pomatomus saltatrix)

The bluefi sh is typical for the southern parts of the Adriatic, but 
in recent years it has become more common in its northern part. 
Due to an elevated sea temperature and the abundance of food 
found in the northern Adriatic, it is assumed that it has taken root 
there. Ordinarily, the bluefi sh lives in tropical and subtropical seas 
(except the eastern Pacifi c) and in the entire Mediterranean Sea, 
up to 200 metres of depth.

It lives in a shoal, where it can behave very aggressively. It can 
grow up to 130 cm in length and weigh up to 14.4 kg, but the most 
common specimens are between 20 and 60 cm long.

It spawns during spring and summer when the sea temperature 
rises. It feeds mainly on fi sh, crabs and cephalopods. According 
to fi shermen, it destroys fi shing gear such as gill nets. Numerous 
cases of attacks on fi sh caught with fi shing gear, especially bottom 
longlines, have been reported. Namely, the bluefi sh is a piscivorous 
predator that often attacks fi sh caught in various coastal fi shing 
gear. In addition to destroying fi shing gear, it damages the catch 
and reduces its quality and market value. There are indications that 
the bluefi sh indeed was one of the factors that led to a decrease 
in the population of the once very numerous fl athead gray mullet 
(Mugil cephalus) in the southern Adriatic.

This fi sh has meat with a 
low percentage of fat, very 
aff ordable in Croatia in terms of 
its market price. It is popular in 
sport fi shing and spearfi shing. 
It is fi shed with gillnets and 
angling fi shing gear. Eff orts 
are being made to keep the 
numbers of this species under 
control by promoting the 
consumption of this fi sh.

Well-
developed 
pectoral fi ns

Especially 
strong tail fi n

Long body, 
laterally 
fl attened

Strong jaw 
on the head 
with numerous 
pointed teeth 
in several 
rows

Silver on the 
ventral side, 
sometimes with 
freckles

COMMON DOLPHINFISH (Coryphaena hippurus)

The common dolphinfi sh is the only member of the Coryphaenidae 
family that lives in our sea. It is a typical pelagic species of the open 
sea that approaches the coast in warmer parts of the year. It is more 
numerous in the southern Adriatic, and recently it can be found in 
its northern part, especially in late summer and early autumn.

It swims exclusively in the upper sea layers, just beneath the sea 
surface. It has a long and laterally fl attened body, with very developed 
fi ns of which the tail fi n is particularly strong. The strong jaw with 
numerous pointed teeth placed in several rows stands out on the 
head. It is bluish-green-yellow on the dorsal side and silvery on the 
ventral side, sometimes with dots.

It is extremely active and agile, which helps when hunting on the 
prey. In the open sea, its main food is sardines, garfi sh and anchovies. 
While males have a characteristic protrusion on the head, in young 
individuals and females it is smaller or absent.

It belongs to economically important species, and in areas where 
it is numerous, it is fi shed with drift nets, gillnets and longlines. It is 
popular in sport fi shing and spearfi shing. Its meat is of high quality 
and delicious to eat.

Interestingly, all the colours 
disappear after death, taking 
on a silver colour.

Bluish
-green-yellow 
back

photo: Ante Žunec
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* FAD – fi sh aggregating devices 

It consists of natural materials commonly used in the Mediterranean to catch thermophilic pelagic 
fi sh species (Italy, Malta, Spain, etc.). Palm branches and other natural materials are placed on the 
sea surface and fi xed to the bottom with a concrete block. Such a structure creates shade that 
attracts fi sh, especially thermophilic species such as greater amberjack, pilot fi sh, false scads, etc.

The amberjacks are caught in major numbers 
in the early morning hours. On days when the 
temperature exceeds 22°C, the shoals swim into 
deeper waters. During spawning it approaches 
coastal areas, preferring large, open coves.

The spawning period varies according to 
geographical area so that in the Mediterranean it 

1

2

3

4

1. buoy 
2. anchor rope 
3. concrete block 
4. structure made of 

natural materials

occurs from May to June, in the western Atlantic 
from March to May, in the eastern Atlantic from 
April to September, and in the Pacifi c from 
February to June.

It can be fi shed with net and angling gear, 
while for sports fi shermen the most attractive 
is trolling.

White 
abdomen

Dark stripe from 
nape to eye Gray-blue 

back

Elongated body, slightly 
laterally fl attened, 
covered with tiny scalesYellow stripe 

on both sides

GREATER AMBERJACK (Seriola dumerili)

The greater amberjack is the largest species 
of the Carangidae family and inhabits all the 
three oceans along with their warmer marginal 
seas. This “cosmopolitan” species inhabits the 
entire Mediterranean, and in the Adriatic, it is 
most widespread in its southern part, although 
it has recently spread to the north. 

In the Mediterranean, this species is one of the 
most important commercial fi sh, as it has good 
quality meat and a high price on the market. In 
addition, it shows high growth in the natural 
environment, as well as in cage breeding, thus 
meeting all the criteria for mariculture breeding.

Young amberjacks are social species, so they 
are often kept together with other species 
such as the pilot fi sh (Naucrates ductor) and 
the common dolphinfi sh (Coryphaena hippurus) 
with which they usually stay close to fl oating 
objects. That is why in some parts of the 
Mediterranean, surface structures known as 
*FADs (fi sh aggregating devices) are being set 
up, so as to attract the fi sh for commercial and 
recreational fi shing.

It can grow up to 180 cm in length and weigh as much 
as 80 kg, but specimens in the Adriatic do not grow more 
than 1.5 m. In terms of size, there are three diff erent 
names for amberjacks in the Adriatic. Namely, smaller 
amberjacks weighing up to 5 kg are called “feluni”, 
those of medium hunting weight are called amberjacks, 
while large specimens over 20 kg are better known as 
“orhani”.

photo: Ernesto Azzurro
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Dark 
lateral lines 

in young 
specimens

Symmetrical two-limbed 
tail fi n

Well defi ned 
lateral stripe

Small and 
pointed teeth 
on the palate 
and tongue

Relatively small 
head, with 
slightly convex 
lower jaw

Black markings 
on the tips of 
the fi ns

POMPANO (Trachinotus ovatus) LEERFISH (Lichia amia)

The leerfi sh, known also as garrick, is one of 
the largest predators in the Adriatic, weighing 
over 30 kg. It belongs to the Carangidae family 
and inhabits the west coast of North Africa, 
the east and west coasts of South Africa, the 
Mediterranean and the Black Sea. It is present 
in the southern parts of the Adriatic, and recently 
it has been recorded in its northern part. It is 
an open sea fi sh that approaches the shore 
for feeding and spawning. It lives at diff erent 
depths - from 2 m up to 300 m deep. Younger 
individuals keep within the shoal, and adults 
live alone.
It feeds on garfi sh, mullets, bogues and other 
similar fi sh. Young leerfi sh prefer fi sh from the 
Clupeidae family. It matures sexually at the age of 
two, and spawns in late spring and early summer. 
It is common in the vicinity of fi sh farms, where 
it often damages the cage nets. In commercial 
and small-scale fi sheries, they are fi shed with 
gillnets. It has a consistent and tasty white meat 
with large, regularly spaced bones.

An attractive appearance and aggressive temperament 
make it interesting in sport fi shing. It is most often fi shed 
by trolling, and prefers to attack live bait such as garfi sh 
or mullet.

Gray to olive-
green backPale-brown fi ns. 

Black tips of 
the front of the 
dorsal and anal 
fi ns

Silvery-white 
abdominal

The pompano is a fi sh from the Carangidae 
family, distributed in the Mediterranean and in 
the eastern part of the Atlantic Ocean, from the 
west coast of Africa up to Scandinavia. It is a 
frequent inhabitant of the southern part of the 
Adriatic Sea, and in recent years it has been 
appearing in the northern Adriatic. It lives in 
large shoals in the open sea, always in warmer 
regions. In the summer months it approaches 
the coast. Younger individuals often inhabit the 
shallows. Prefers sandy and gravel sea bottoms. 
It usually weighs up to 3 kg and can grow up 
to 70 cm, but more often they are about 40 
cm long. Its body is regular and symmetrical, 
silver in colour, with a symmetrical two-limbed 
tail fi n and black markings on the tips of the 
fi ns. The mouth is small and covered with small 
sharp teeth.
At the beginning of summer, when the sea 
temperature reaches 21°C, spawning begins. 
It feeds on crabs, smaller fi sh and molluscs. 
In areas where it is numerous, it is fi shed with 
gillnets and angling fi shing gear.

Due to its appearance, it is a commonly used as aquarium 
species. It meets some characteristics for introduction 
into mariculture, such as extremely good adaptation to 
limited space, acceptance of pelleted food and meat 
quality. In the Adriatic, it is still not targeted, but is 
usually found in fi shing gear as accidental catch.

In addition to having delicious meat, it has only a few 
larger bones, so it is easy to clean and prepare for eating.

Regular and 
symmetrical 
body, silver in 
colour

Dark spots 
on the sides

Small mouth, 
covered with 
small sharp 
teeth

photo: Roberto Pillon photo: Brian Gratwicke
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Elongated 
mouth, lower 
jaw longer than 
upper

Sharp and 
pointed 
teeth that 
aggressively 
tear prey

Dark-gray or 
blue back

Silvery-dark 
stripes

Elongated 
body

YELLOWMOUTH BARRACUDA (Sphyraena viridensis)

The yellowmouth barracuda is widespread 
in the Atlantic Ocean, the Red Sea and the 
Mediterranean. It is considered a *Lessepsian 
migrant. The fi rst fi nd of this species in the 
Adriatic was recorded back in 2003 near 
Dubrovnik. Since then, it has been encountered 
more and more often, especially in the warmer 
part of the year.
It resembles the already common inhabitant of 
the Adriatic Sea, its relative, the Mediterranean 
barracuda (Sphyraena sphyraena). The slight 
diff erence can be determined only in adult 
specimen by analysing the anal fi ns and the 
preoperculum. The yellowmouth barracuda has 
gray anal fi ns, sometimes with white markings, 
while with the Mediterranean barracuda the fi ns 
are completely white. Also, the Mediterranean 
barracuda has the entire preoperculum covered 
with scales, while in the yellow barracuda, the 
front and back edges of the preoperculum are 
without scales. It grows to about 130 cm and 
can weigh up to 8 kilograms. Adult fi sh live in 
the open sea, and young ones stay in shoals in 
shallower parts. Apart from being an attractive 
species in sport and spearfi shing, it also has 
very tasty meat.

* Lessepsian migrants
The connection between the Mediterranean and the Red 
Sea was established in 1869, when the Suez Canal was 
opened. Organisms that arrived to the Mediterranean 
from the Red Sea are named Lessepsian migrants after 
the engineer Ferdinand de Lesseps who planned and 
supervised the digging of the Suez Canal. Although the 
canal allows passage in both directions, more species 
have migrated towards the Mediterranean than in the 
other way.

Mediterranean Sea

Red Sea

a) MEDITERRANEAN BARRACUDA (Sphyraena sphyraena)

b) YELLOWMOUTH BARRACUDA (Sphyraena viridensis)

Preopreculum 
completely covered 
with scales

Preopreculum 
partially covered 
with scales

Visible dark spots
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Yellowish 
spots on the 
fi ns

Spikes on 
the back

Elliptical and laterally fl attened body, 
dark-brown to olive-green

DUSKY SPINEFOOT (Siganus luridus)

The dusky spinefoot is a species of the Siganidae family. It is 
widespread in the western Indian Ocean, the Persian Gulf and 
the Red Sea. It is also considered a *Lessepsian migrant, and has 
recently spread to the southern Adriatic.

It lives at depths of up to 40 meters, and prefers rocky or sandy 
rocky bottoms with rich vegetation. Young individuals tend to swim 
in larger shoals, and older ones form smaller ones.

It can grow up to 20 cm. It has spikes on the dorsal part, used for 
protection against predators. The poison in the thorns is not life-
threatening, but it is painful. It is an herbivore and feeds on algae. It 
spawns from April to August. Given that it has already suppressed 
and reduced the number of salema (Sarpa salpa) in the eastern 
Mediterranean due to food rivalries, scientists fear there is a threat 
of it endangering salema populations in the Adriatic as well.

In some Mediterranean countries it is considered a delicacy, 
but unfortunately its economic potential is still not expressed. In 
addition, several ciguatera fi sh poisonings have been reported 
when consuming this fi sh in tropical seas.

Ciguatera toxin is a 
neurotoxin produced by 
certain dinofl agellates (such 
as Gambierdiscus toxicus) 
that live on corals, algae and 
seagrasses. It accumulates in 
fi sh that feed on them, mostly 
in the liver, spawn and other 
internal organs. Symptoms 
of poisoning include nausea, 
vomiting, diarrhoea, headache, 
dizziness, hallucinations, and 
numbness. Ciguatera toxin 
is odourless and tasteless, 
resistant to high temperatures 
and is not destroyed by 
cooking and roasting fi sh.

The mouth and 
teeth anatomically 
very similar to the 
oral apparatus of 
the dreamfi sh

In young 
specimen, 

dark spots on 
the body

Small head and 
large, high set 
eyes

Dark-blue 
back Elongated body with 

small fi ns, covered with 
tiny scalesGray-silver 

ventral side

MEDITERRANEAN BARRACUDA (Sphyraena sphyraena)

The Mediterranean barracuda is a thermophilic 
species belonging to the Sphyraenidae family. It 
is widespread in the Mediterranean Sea and the 
warmer parts of the Atlantic Ocean. It inhabits 
depths up to 100 m, but mostly lives at depths 
up to 50 m. The maximum recorded length is 
165 cm, but specimens up to 60 cm are most 
common. Its maximum weight is 6 kg.

It mostly feeds on smaller specimen of the fi sh 
species such as bogues (Boops boops), Atlantic 
horse mackarel (Trachurus trachurus) and the 
saddled seabream (Oblada melanura). It is of 
social nature, so it can often be seen in shoals 
of as many as 200 individuals. Adults and large 
specimens swim alone or in pairs. It spawns in 
summer and early autumn when one female can 
produce up to 300,000 eggs. It is considered 
an economically important and valued fi sh.

The Mediterranean barracuda is popular in sport and 
spearfi shing. The main method for catching this species 
is trolling. The bait it attacks can be garfi sh, squid or 
small mullet. On the hook is extremely combative and 
aggressive fi sh that off ers strong resistance. Also, smaller 
Mediterranean barracudas are themselves great as bait 
for catching other predatory fi sh. The meat is tasty, low 
in fat and without a lot of bones. * See page 10 for explanation

photo: Marinko Babić
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Lateral yellow 
stripe from tail 
to head

Darker vertical side 
stripes arranged in 
younger specimens

Two-limbed 
and yellow 
tail fi n

Small scales, 
smooth to 
the touch

Blue-green to 
gray back

Pale greenish 
colour with a 
golden sheen

Black spot next to 
the gill cover

White to silver 
abdomen

Pointed snout

Big mouth with 
pronounced 
lips

The head is 
slightly pointed, 
the eyes are of 
medium size

Tall, 
laterally 
fl attened 
body

Oval, laterally 
fl attened body

 WHITE TREVALLY (Pseudocaranx dentex) BLUE RUNNER (Caranx crysos)

The white trevally is a fi sh from the Carangidae 
family that inhabits the warm areas of the 
Atlantic, Indian and Pacifi c Oceans and the 
Mediterranean Sea. In the Adriatic, it can 
be found mainly in the southern part. The 
maximum recorded length is 122 cm, and the 
most common specimens are up to 40 cm long. 
The maximum weight is 18.1 kilograms. Its teeth 
are small and arranged in a row, also found on 
its tongue. It feeds on other fi sh, molluscs and 
crabs. Spawns during the summer.

Young specimens can often be seen following 
mullets, striped seabream and other demersal 
fi sh that inhabit the sandy bottom.

The blue runner is a thermophilic fi sh belonging 
to the Carangidae family. It is distributed along 
the east coast of the Atlantic Ocean, from 
Senegal to Angola, and along the west coast 
of the Atlantic Ocean in the Gulf of Mexico and 
south of Sao Paulo in Brazil.

It was fi rst recorded in the Adriatic in 2008 on 
the western coast of Istria, and its presence 
along the whole Adriatic coast was confi rmed 
subsequently.

Adult fi sh live alone, and young ones gather in 
shoals. They often hide from predators under 
fl oating structures. It feeds mainly on fi sh and 
invertebrates. Spawns in the summer months. It 
is most often fi shed with netting and fi shing gear, 
and in the southern parts of the Mediterranean 
mostly with FADs.

Its meat is very tasty and is often grown in Japan. It 
is most often fi shed with gillnets and angling fi shing 
gear.

It can grow up to 70 cm long, but is usually about 40 cm 
long. It lives at depths of up to 100 m, most often near 
reefs.

photo: Philippe Guillaume photo:  Neil DeMaster
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5 to 7 black, 
vertically laid 
stripes on both 
sides

The tail fi n is 
black, with white 
parts

Brownish 
gray back

Silver-white 
abdomen

Up to 12 darker 
spots on the 
side of the 
body

Flattened head with 
large mouth and 
numerous teeth

Numerous and 
sharp teeth, visible 
even when the 
mouth is closed Body laterally fl attened, 

spindle-shaped, gray-
blue in colour

ATLANTIC LIZARDFISH (Synodus saurus)  PILOT FISH (Naucrates ductor)

The Atlantic lizardfi sh is a native species in 
the Mediterranean. In the Adriatic, it is very 
common in its southern part, while in the north, 
it is completely unknown. It lives in the shallow 
coastal sea, from 2 to 50 m of depth. It prefers 
habitats with sandy and muddy bottoms and 
seagrasses where it can lurk for pray buried 
in the sand. It feeds mostly on fi sh, such as 
dragonets (Callionymidae), smaller common 
soles and fi sh from the Sparidae family. Adult 
Atlantic lizardfi sh also attack pelagic prey 
(anchovies), which they shoot onto from the 
sea bottom. Although it can grow up to 40 
cm in length, smaller specimens (10 - 20 cm) 
are mostly fi shed, which is why it is not of 
signifi cant economic importance. Given the 
changes happening to the ichthyofauna due 
to sea warming, its gradual approach to the 
northern Adriatic can be expected.

The pilot fi sh is a fi sh from the Carangidae 
family. It is widespread in the Atlantic, Pacifi c and 
Indian Oceans. In the Adriatic, it was fi rst offi  cially 
recorded in 2015 at the mouth of the Neretva 
River. It is thought to be present throughout the 
Adriatic, but is rarely found.

It inhabits depths up to 300 m. The maximum 
recorded body length was 70 cm, but specimens 
of about 40 cm can be found more often. It can 
weigh up to 3 kg.

It reaches sexual maturity with the length of 
25 cm. Spawns during summer. It feeds on 
fi sh, crabs and cephalopods. In the western 
Mediterranean, it is commonly caught using 
fi sh aggregating devices (**FADs), and in the 
Adriatic it is occasionally found in gillnets and 
angling fi shing gear.

It often stays near larger, off shore fi sh, as well as sea 
turtles. Young individuals are associated with larger 
jellyfi sh-like cnidaria, where they fi nd shelter from 
predators.

The brushtooth lizardfi sh (Saurida undosquamis), 

native to the Indian and Pacifi c Oceans, reached the 
Mediterranean Sea through the Suez Canal (*Lessepsian 
migrant). It is very similar to the native lizardfi sh. The 
diff erences relate to the number of darker spots along 
the side of the body and the structure and number of 
teeth. So far, the Brushtooth lizardfi sh has not been 
recorded along the Croatian Adriatic coast, although 
it was fi rst recorded in 1995 off  the coast of Albania. 
It is often fi shed and sold along the coast of Turkey. It 
feeds mainly on goatfi sh (Mullidae) and has a signifi cant 
impact on this important economic group of fi sh.

** See page 7 for explanation* See page 10 for explanation

photo:  Peter Koelbl
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Elongated 
snout

Light to dark-
brown body, 
with dark spots

Eyes relatively 
small in relation 
to the body

The dorsal and 
anal fi ns are close 
to the tail fi n

Smooth 
skin

The dorsal and 
anal fi ns are 
orange

Gray and olive-
green body, 
dotted with blue 
spots 

BLUESPOTTED CORNETFISH (Fistularia commersonii) ATLANTIC TRIPLETAIL (Lobotes surinamensis)

The bluespotted cornetfi sh is one of the 
*Lessepsian migrants, which due to rising sea 
temperatures, in recent years it has expanded its 
range to the Adriatic Sea. It has been recorded 
along the coasts of Montenegro, Italy and 
Croatia.

The maximum measured length is 160 cm, 
and on average it can grow up to one meter 
long. It lives alone near underwater reefs or in 
smaller shoals in up to 130 m of depth, although 
it can also be found in shallow areas. Due to 
its predatory abilities, it poses a danger to local 
fi sh species such as striped red mullets, bogues 
and Mediterranean sand smelt that it feeds on. 
Spawning begins when the sea temperature 
rises to 22°C, lasting up to six months. It is 
believed that it could reproduce very quickly 
once it establishes a population in the Adriatic.

The Atlantic tripletail is a warm-sea fi sh that 
is becoming more and more common in the 
Mediterranean. The sites of this widespread 
species have recently been confi rmed in the 
Adriatic. The dorsal and anal fi ns together with 
the tail are located next to each other and look 
like a tail with three fi ns, which is why this species 
got the name tripletail.

They are slow and inactive by nature, so their 
colour and body shape are very useful in helping 
them hide from predators. Namely, in warmer 
seas they live in mangrove habitats and blend 
with its leaves. Adult individuals keep alone and 
usually stay in open seas. In search of food or by 
following ships, they enter bays and estuaries 
where they feed on fi sh, crabs and cephalopods. It can grow up to 90 cm in length and weigh 18 kg, 

although the specimen recorded in the Adriatic Sea did not 
weigh more than about 1.5 kg. The body is light to dark 
brown, with dark spots. Interestingly, the colour changes 
with age - young individuals are yellowish and older ones 
are brown.

The Bluespotted cornetfi sh is related to our seahorses 
and pipefi sh. In its case, the snout is even more 
elongated and resembles a cornet, which is why the 
whole group of related fi sh got the name “cornetfi sh”.

* See page 10 for explanation

Illustration: James Heath, 1794, from the book 
General Zoology (1800 – 1820)

photo: Will Ricksphoto: Francois Libert
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Body covered 
with large 
scales

Gray body with olive-
green sheen

Yellowish 
ventral side

Small mouth, 
with four 
large teeth

Tight skin, 
without 
scales

The dorsal and anal 
fi ns are similar and are 
symmetrically positioned. 
No ventral fi ns.

Outlines of yellow 
on both ends of the 
body

Solid fused 
teeth

SILVER-CHEEKED TOADFISH (Lagocephalus sceleratus) MEDITERRANEAN PARROTFISH (Sparisoma cretense)

The silver-cheeked toadfi sh is a fi sh from the 
Tetraodontidae family. It is widespread in the 
warmer parts of the Indian and Pacifi c Oceans, 
in the Mediterranean and the Red Sea. In the 
Mediterranean, it was fi rst recorded off  the coast 
of Turkey in 2003. It is considered a *Lessepsian 
migrant, in a short period of time it spread to the 
surrounding areas and established a population, 
especially in the eastern Mediterranean.

The fi rst time it was recorded in the Adriatic 
was in October 2012, near the island of Jakljan. 
So far, it has been fi shed and seen only in the 
southern Adriatic, and only a few times. It lives 
alone on rocky bottoms at depths of up to 100 
m. It can also be found near coral reefs. It can 
grow up to 70 cm in length and weighs about 
4 kg. It feeds on crabs, fi sh and molluscs, most 
often cephalopods and snails.

The Mediterranean parrotfi sh is a fi sh of the 
Scaridae family that lives in the Mediterranean 
Sea, and less frequently in the Atlantic Ocean. It 
was fi rst noticed in the Adriatic Sea in 2011 near 
Cavtat, and has become a common species on 
the off shore southern Adriatic islands.

Adult specimens weigh over 1 kg. It lives in 
shoals, usually one male with several females, 
especially in late summer during the mating 
season. The maximum recorded length is 50 
cm, more often around 30 cm. Like their other 
relatives, parrotfi sh have solid, parrot beak-
like teeth that they use to remove algae and 
invertebrates from solid bottom structures.

Although edible, it currently has no economic 
value.

It is sometimes consumed by the local population 
in the area of the islands of Mljet, Lastovo and 
the Dubrovnik coast.

Parrotfi sh (male)

Ženka papigače

Since it is a poor and slow swimmer, when in danger, it 
infl ates its body to deter predators. This is achieved by 
injecting water or air through the mouth into a small 
chamber near the stomach. The predators that manage 
to catch it will not enjoy their meal for long because the 
gonads, the liver and skin of this fi sh contain tetrodotoxin. 
It is the most powerful fi sh poison that can paralyze 
the nervous and respiratory systems. The amount of 
tetrodotoxin in an adult toadfi sh is enough to kill 30 adult 
humans in a very short time. However, the meat of this fi sh 
is considered a delicacy, and only specially trained chefs 
are allowed to prepare it.* See page 10 for explanation

photo:  Rikard Zerpe

photo:  © fi shesofaustralia.net.au
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The body is 
brownish red 
on the back and 
sides

Three to four 
dark stripes 
extend from the 
eyes to the end 
of the gill cover

Lighter 
abdomen

GROUPERS MOTTLED GROUPER (Mycteroperca rubra)

Groupers are fi sh from the Serranidae family. Their bodies are elongated and fl attened. It has a 
large head in relation to the body with a mouth where the lower jaw is larger than the upper one.

They are distributed along the Adriatic coast, although they are more common in the south. They 
live alone on rocky bottoms where they fi nd shelter under rocks or in crevices. They often stay 
in the shade of some rocks or bumps merging with their surroundings to make them harder for 
predators or potential prey to spot. They can be found at depths of up to 300 m, but mostly stay 
shallower – to up to 60 m of depth.

All groupers are protogynous hermaphrodites, i.e., they spend the fi rst part of their lives as females, 
and then after a certain time they transform into males. They spawn from June to September.

In the Republic of Croatia, the Ordinance on the Protection of Fish and Other Marine Organisms 
defi nes a time closure for fi shing for all groupers species in the period from the 1st of July to the 
31st of August. The arrival of groupers could have a positive eff ect on commercial fi sheries and 
mariculture, but in ecological terms it could cause damage due to competition with domestic species.

The mottled grouper is widespread in the 
eastern Atlantic, northern Africa, and the 
eastern Mediterranean. It was fi rst recorded 
in the Adriatic in September 2000, not far 
from Dubrovnik. Since then, it has appeared 
occasionally, mostly in the southern parts of 
the Adriatic Sea.

It can grow up to about 1 m, but smaller 
specimens have been recorded in the Adriatic. 
The maximum recorded weight is 49.5 kg. In late 
spring and early summer, they gather in large 
shoals to spawn.

It reaches sexual maturity when it grows to about 
35 cm and at the age of about two years. Like 
other groupers, it is a predator that feeds on fi sh, 
crabs and cephalopods. It has delicious meat 
of excellent nutritional composition.

It lives on rocky bottoms, mostly over steep slopes in the 
area of stronger currents. It can be found at depths of 
up to 200 m, but usually stays at up to 50 m. However, 
younger individuals prefer shallower and calmer parts 
of the sea.

In recent years, three new species of 
grouper have been recorded in the 
Adriatic Sea:

a) The mottled grouper (Epinephelus 
aeneus) 

b) The white grouper (Mycteroperca 
rubra) 

c) The orange-spotted grouper
(Epinephelus coioides).

a)

b)

c)



24 25

Numerous brown-
orange dots on the 
head, body and fi ns

Lighter 
abdomen

Lighter 
body Three or four vertical 

stripes on the back that 
can be more or less 
pronounced

Darker, brown to 
purple fi ns, with 
a light edge

 WHITE GROUPER (Epinephelus aeneus) ORANGE-SPOTTED GROUPER (Epinephelus coioides)

The white grouper was fi rst recorded in 1998 
and 1999 in the area of Dubrovnik and on 
several occasions in the southern and central 
Adriatic. Its body is of light colour with three 
or four vertical stripes on the back that can be 
more or less pronounced. The fi ns are darker, 
brown to purple, with a light edge. It lives on 
a rocky-sandy bottom at 5 to 200 m of depth. 
Young individuals stick to quieter areas such as 
estuaries and bays. Unlike other groupers, it is 
quite long. It weighs about 25 kg per meter of 
length. When it reaches 10 kg, it changes from 
female to male. Given that it grows quickly, it 
adapts well to limited space and has delicious 
meat that achieves a high price on the market, 
considered an excellent candidate for farming 
in mariculture. In addition, it is popular in sports 
fi shing and its catch is considered a trophy. 
In areas where it is frequent it is of greater 
economic importance.

The orange-spotted grouper was recorded in 
the Adriatic in 1998 in the Gulf of Trieste. It is 
assumed that it had escaped from the aquarium 
and reached the Adriatic Sea. It is similar in 
shape to other species of groupers, and is 
recognizable by numerous brownish-orange 
spots on the head, body and fi ns.

It can grow up to 120 cm in length and weigh 
up to 15 kg. It usually lives on rocky terrain, at 
depths of up to 100 m. It often enters areas of 
brackish waters, and younger specimens can 
be seen at mouths of rivers.

It is highly valued in cooking, and has shown 
good results in fi sh farming. On the IUCN Red 
List of Endangered Species, it is in the “near 
threatened” category.On the IUCN Red List of Endangered Species, it is in the 

“near threatened” category.

Five parallel gray-
brown stripes on 

head and body
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LIONFISH (Pterois miles) SALLY LIGHTFOOT CRAB (Percnon gibbesi)

The lionfish is the latest *Lessepsian fish species 
recorded in the Adriatic Sea. It is native to 
the Indo-Pacific, and has spread through the 
Suez Canal to the Mediterranean since 2012, 
especially along its eastern coast.

It can grow up to about 35 cm, and is 
recognizable by its many vertical dark stripes 
on the body and by the characteristic dorsal 
and pectoral fins with many pronounced rods, 
many of which contain venom.

Scientists consider this fish to be one of the most 
invasive species, being an outstanding predator 
and negatively affecting the populations of 
native fish, especially young specimens. Once 

The sally lightfoot crab was first recorded in 
the Mediterranean in 1999 near Sicily, and then 
very quickly spread to the surrounding areas.

Experts consider it one of the most invasive 
decapod crustaceans in the Mediterranean. It 
also lives in the Atlantic Ocean and along the 
west coast of North America. In April 2014, it was 
first recorded in the southern part of the Adriatic 
near Molunat at a depth of approximately one 
meter.

It is believed that the individuals reached the 
Adriatic in the larval stage via sea currents or 
ballast waters. As it is very adaptable, there are 
indications that it has spread to the surrounding 
areas, but due to its effective camouflage, it is 

photo:  Daniela Gozzi photo: Tibor Beres

it establishes stable populations in a new 
area, it is almost impossible to eradicate it. Its 
progress in the Mediterranean Sea has been 
facilitated by sea currents, especially the warm 
Levantine currents, with the lionfish spreading 
further north, making its first appearance in the 
southern Adriatic in 2019. Given the progress 
of thermophilic and alien species towards the 
northern Adriatic, it is to be expected that in 
the future, the lionfish could also appear in the 
waters of Istria. Given its impact on fisheries, 
Cyprus, Greece and Turkey have launched 
measures for control and target fishing. At the 
same time, the efforts are being put into its 
promotion, as is an extremely tasty fish.

* See page 10 for explanation * See page 29 for drawing

difficult to notice. Its body is brown, with red 
lines and yellow circles. It has a thin *carapace 
and long, flat legs. It can grow to a little less 
than 4 cm, and lives in shallow sea, usually up 
to 2 meters of depth. Prefers a rocky bottom 
with crevices that serve as shelter.

It can withstand a wide range of temperatures, 
from 16 to 31°C, but most often lives at 
temperatures from 20 to 26°C. It reaches sexual 
maturity at a carapace length of 15 to 16 mm. It 
feeds on a variety of foods of plant and animal 
origin. Given that it shares habitat and food with 
the domestic marbled rock crab (Pachygrapsus 
marmoratus), there is a possibility that it could 
endanger it in competition for space and food.
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BLUE CRAB (Callinectes sapidus)

The blue crab is a decapod crustacean, native 
to the west coast of the Atlantic Ocean and 
the Gulf of Mexico. It has been present in the 
Adriatic for some time, but in recent years it 
has become more numerous and widespread 
throughout the Adriatic coast, mainly in areas of 
freshwater inflow. In Croatia, it is most numerous 
in the area of the Neretva Channel.
It is recognizable by its characteristic blue 
colour and the last pair of legs, which have been 
transformed into “oars” and used for swimming. 
When handling blue crab, caution should be 
exercised due to its extremely strong claws 
and generally aggressive behaviour. Strong 
claws significantly help it break the traps used 
for hunting native crabs, so it causes great 
damage to fishermen. They are targeted only 
by a few fishermen because the traps must be 
made of a stronger material so that the blue 
crab doesn’t destroy them. During mating, the 
female produces up to two million eggs from 

SHAMEFACED CRAB (Calappa granulata)

The shamefaced crab is a thermophilic type of 
crab that is commonly present in the southern 
and central Adriatic. It was first recorded in the 
northern Adriatic in 2010.

Its body is pink, with dark red spots. It is also 
called a shy crab because of its very large claws, 

which, after two weeks, the larvae hatch and, 
carried by the currents, are transported to the 
open sea.
The blue crab shows extremely high reproductive 
potential and can tolerate high salinity, high 
temperature and low oxygen concentration. 
Therefore, it is assumed that it could significantly 
reduce the populations of algae and native 
crabs by competing for food and habitat. In 
terms of its diet, it will eat anything that comes 
under its claws - from shellfish, snails, dead fish 
to seagrass and algae. It is considered a delicacy 
in North American countries and Japan and is 
an important species in commercial fishing. The 
meat is tasty and juicy, some point out that it is 
similar to lobster. In addition to being extremely 
tasty, blue crab is rich in nutrients and does not 
contain many calories - the energy value of 85 
grams of cooked blue crab is about 82 kcal. 
Meat is a good source of vitamin B12, copper, 
selenium, sodium and zinc.

which when folded, cover almost its entire body. 
It inhabits sandy-muddy and muddy-detrital 
bottoms at depths of 20 to 400 m.

It can grow up to about 10 cm and feeds on 
small molluscs.

The carapace is marked 
with a blue line.

photo:  Marinko Babić photo:  Marinko Babić
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The aim of the project is to create partnership 
between fishermen from the northern Adriatic 
area and scientists from the Faculty of Natural 
Sciences of the Juraj Dobrila University of Pula 
in order to revise the close season of certain 
commercially important fish and crustacean 
species and collect catch data to record the 
presence of invasive and thermophilic fish and 
crustaceans. Given the geographical position of 
our region, this is extremely important data that 
will contribute to a sustainable management 

of marine resources. Educational workshops 
and various promotional activities will raise 
awareness of the public and target groups such 
as fishermen about the ubiquitous changes 
in the sea, on how to adapt to them and what 
can be done to mitigate them.
The project is funded through the Operational 
Program for Maritime Affairs and Fisheries of 
the Republic of Croatia from the European 
Maritime and Fisheries Fund (EMFF).
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