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Abstract
On April 17, 2018, four specimens of the lessepsian barracuda Sphyraena chrysotaenia
were captured in the Gulf of Heraklion in Crete. The specimens were genetically
identified and their full morphological description is provided. The close morphological
similarities of the lessepsian barracudas, as well as multiple nomenclature changes
through the years have resulted in an extended confusion regarding their accurate
identification and taxonomy. The detailed morphological descriptions provided in
this work coupled with DNA barcoding of the specimens, intends to provide verified
data that will hopefully aid future specialized research aiming to alleviate this problem.
To date, this is the first genetically confirmed record of this particular barracuda in Crete.
Key words: invasive species, DNA barcoding, Sphyraenidae, morphometry

Introduction
Barracudas (Family: Sphyraenidae) comprise a cosmopolitan group of
pelagic ferocious predatory fish that live solitarily or in large shoals,
depending on the species (de Sylva 1973). All species of this group are very
similar in morphology and biology and with life histories remarkably alike,
probably all around their distribution (Williams 1959; de Sylva 1973). In
many places of their distribution they are exploited commercially and the
smaller members of the genus may occasionally constitute a noteworthy
proportion of the catch (Smith 1956; Williams 1959). In certain areas of the
Caribbean they appear to be highly toxic (Smith 1956; de Sylva 1973; Rose
1983). Certain solitary species appear dangerous to man because of their
aggressiveness, with several attacks to humans and fatalities reported
throughout the tropics (Smith 1956; de Sylva 1963; Rose 1983).
The taxonomy of this group is largely under consideration with varying
numbers of genera and different number of species described in the past.
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Nowadays, all barracuda species are grouped into a single genus
(Sphyraena), even though a more elaborate division of the family into six
genera has been suggested in the past (Smith 1956). However, the eventual
congruity of including all barracudas into a single genus seems to be the
only point of agreement between taxonomists and great confusion and
disagreement exists when it comes to species identifications and descriptions.
Over 69 to 74 nominal barracuda species have been described to date (de
Sylva 1973; Eschmeyer and Fong 2019 respectively), of which, a much
smaller number is considered valid (20 species by Schultz (1953), de Sylva
(1973), de Sylva and Williams (1986) and Doiuchi and Nakabo (2005),
probably less than 20 species by Smith (1956), 21 by Nelson (2006) and 27
by Eschmeyer and Fong (2019)), yet, with their validity still under
consideration. At the same time, potential new species are suggested (e.g.,
Pastore 2009). Many of these species have been synonymized with other
species over the past years, depending on the criteria used each time as
taxonomic characters, eventually resulting in a rather confusing taxonomical
and nomenclature status.
Ιn the Mediterranean, the species of the genus Sphyraena did not evade
the general rule of taxonomic confusion, particularly the lessepsian ones.
Seven nominal species have been reported in the Mediterranean to date, of
which two are considered synonyms. Most likely, in the basin today there
are four Sphyraena species. Two of them (S. sphyraena (Linnaeus, 1758)
and S. viridensis (Cuvier, 1829)) are indigenous whereas the other two
(S. chrysotaenia (Kluzinger, 1884) and S. flavicauda (Rüppel, 1838)) are
lessepsian migrants (de Sylva and Williams 1986; Golani et al. 2006). The
latter two species relatively recently have been synonymized to S. pinguis
and S. obtusata respectively, by Doiuchi and Nakabo (2005). A fifth new
species (Sphyraena intermedia) has also been described by Pastore (2009),
which however has not been reported again since its first description. Like
the rest of the barracuda species, the close morphological similarity among
the barracudas present in the Mediterranean, their common habitat and
their potential coexistence, has resulted in taxonomic confusions in earlier
studies (Corsini and Economidis 1999; Kalogirou et al. 2012). The problem
has been exacerbated for the two lessepsian barracudas by their nomenclature
ambiguity. For example, S. chrysotaenia, which was originally recorded in
the basin in 1931 misidentified as Belone acus (Spicer 1931), was in the
following years regarded either as a synonym to S. obtusata (e.g., Williams
1959; Ben-Tuvia 1966, 1986; Allam et al. 2004), or as a misidentified younger
stage of S. flavicauda (De Sylva 1973), or as a synonym to S. pinguis (e.g.,
Doiuchi and Nakabo 2005). To date, still there has not been one generally
accepted nomenclature for the lessepsian barracudas. The two latest
nomenclature suggestions of Doiuchi and Nakabo (2005) (S. chrysotaenia a
synonym of S. pinguis and S. flavicauda a synonym of S. obtusata) have
been adopted by some authors however the former ones (S. chrysotaenia
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and S. flavicauda) are the most frequently used in the majority of the latest
works. These works are based either exclusively on the examination of key
morphological criteria (e.g., Golani et al. 2006; Rim et al. 2007; Galil 2007;
Halim and Rizkalla 2011) or on both morphological and genetic data (e.g.,
Karahan et al. 2017). Even though the majority of the authors agrees on the
presence of two lessepsian barracudas in the basin (regardless the name they
choose, i.e, S. chrysotaenia vs S. pinguis and S. flavicauda vs S. obtusata),
the recent works of Santini et al. (2015), Shirak et al. (2016) and Karna et al.
(2018), who discriminated the aforementioned nominal species as separate
ones, only add to the general bemusement regarding the lessepsian
barracudas, resulting in a rather obscure picture of their presence in the
basin and with the information on their distribution possibly misleading
(Golani et al. 2006). This situation calls for a more rigorous approach on
the matter of their identification where useful information can be extracted
only from meticulous descriptions of captured, genetically described and
deposited specimens.
In the present study, detailed information for four Sphyraena specimens
caught in Crete and genetically verified as S. chrysotaenia, is presented.
Crete is the second largest island in the Eastern Mediterranean, with
unique geomorphological and oceanographic characteristics (Psarra et al.
1996; Danovaro et al. 1996; Chronis et al. 1996; Lykousis et al. 2002) and a
hotspot area for alien species in the basin, functioning as an intermediate
stopover in the lessepsian migratory route (Peristeraki et al. 2007, 2017).
The captured S. chrysotaenia specimens are thoroughly described, and they
provide undisputable proof for the presence of the particular species in
Crete. All four vouchers have been deposited in the Natural History Museum
of Crete (NHMC) accredited with the collection numbers: NHMC80.1.705.1,
NHMC80.1.705.2, NHMC80.1.705.3 and NHMC80.1.705.4
In a recent study, the presence of S. chrysotaenia was reported in Crete
(Bilecenoglu et al. 2013), however this reference comes from visual in situ
observations with no captured specimen descriptions and certainly no
genetic validation. Visually, in situ detections in certain occasions constitute
a valuable sampling technique since they can provide a wide range of data
regarding the organisms observed. However, its value is limited when it
comes to identifying very similar congeneric species whose legitimate
identification requires captured specimens scrupulously examined in the
lab. The close similarity of the lessepsian barracudas has quite often
resulted in being confused (Smith 1956) and also in disputable nomenclature.
So, it is the authors’ opinion that meaningful information that actually
contributes to the knowledge on the presence and distribution of these
fishes in the Mediterranean can be extracted only from elaborately
examined and genetically verified captured specimens. In similar cases,
visual records should probably be confined to the taxonomic level that can
be indisputably determined.
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Figure 1. One of the four specimens of Sphyraena chrysotaenia caught in North Crete.

Figure 2. Collection site in Crete of the four specimens of S. chrysotaenia described in this study.

Materials and methods
Specimen collection
The four specimens of the lessepsian barracuda S. chrysotaenia (Figure 1)
were captured on April 17 2018 by the commercial fishing vessel
“STEFANOS III” in the Gulf of Heraklion, North Crete (Figure 2). They
were captured during a purse-seine fishery expedition targeting Boops
boops, at a depth of 49.3 m. The specimens were transferred to the
laboratory of the Institute of Marine Biological Resources and Inland
Waters (IMBRIW) of the Hellenic Center for Marine Research (HCMR) in
Crete, where they were identified to the species level, following the species
description provided by Golani et al. (2002). The nomenclature adopted in
this work is the one most frequently used for this species by the majority of
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Table 1. Morphology description of the four specimens of S. chrysotaenia caught in the Gulf of Heraklion, North Crete. All
specimens had two gillrakers on the first gill arc. Length measurements are presented in millimeters (mm).
Meristics
First Dorsal (D1)
Second Dorsal (D2)
Pelvic (V)
Pectoral (P)
Anal (A)
Morphometry
Total Length
Fork Length
Standard length
Head Length
Head Length at the end of the gill slit
Head Depth at the middle of orbit
Head Width at gill slit
Head Width at orbits
Eye Diameter (horizontal)
Eye Diameter (vertical)
Inter-Orbital
Pre-Orbital Length (Snout length)
Post-Orbital Length
Body Width at dorsal fin origin
Body Depth (maximum)
Body Depth (minimum)
Pre Dorsal Length
Dorsal Fin Base Length
Dorsal Fin Length
Second Dorsal Fin Base Length
Second Dorsal Fin Length
Pre Pectoral Length
Pectoral Fin Base Length
Pectoral Fin Length
Pre Pelvic Length
Pelvic (Ventral) Fin Base
Pelvic (Ventral) Fin Length
Pre-Anal Length
Anal Fin Base Length
Anal Fin Length
Caudal Peduncle Depth
Caudal Fin Height (vertically extended)

Specimen 1
V
I+9
I+5
15
II + 9

Specimen 2
V
I+9
I+5
14
I+9

Specimen 3
V
I+9
I+5
13
ΙI + 9

Specimen 4
V
I + 10
I+5
14
IΙ + 9

220
203
196
61
23
19
18.5
15
12.5
12
10.5
29
177
19
28
13.5
82
23
27
18.5
24
62
7.5
22
77
5
22
138
20
25.5
15.5
32

222
204
196
60
23
18
18
15
12
12
8.5
29
182
20
27
13.5
83
19
26
21
22
62.5
6.5
23.5
73
4
23
134
19
24
14
36.5

225
208
202
62
25.5
19
18.5
15.5
11
11.5
10
29.5
184
20.5
28
13.5
85
17
28
18
26
64
7.5
25.5
78.5
4.5
23
139.5
20
26
14.5
41

213
197
187
57
23
18
18.5
14
11.5
10
8
26
175
17
25
12.5
76
22
25
22.5
24
58
7.5
24.5
70
4
23.5
128.5
17
21.5
14.5
35

the authors in recent works (S. chrysotaenia over S. pinguis), as well as in
official sites (e.g., CIESM, EASIN, ELNAIS). By adopting the specific
nomenclature, we do not oppose the alternative suggestion; we rather stay
on the conservative side until one generally accepted nomenclature is
eventually adopted.

Morphological – Biological data collection
The morphological and biological data of all four specimens were
recorded. Morphological data included a number of standard meristic
counts and morphometry measurements (Table 1), while biological data
included weight measurements (total and eviscerated), sex and maturity
(Table 2). The maturity staging was done according to the MEDITS maturity
scale protocol (MEDITS Working Group 2017: Instruction Manual). Lastly,
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Table 2. Biological parameters of the four specimens of S. chrysotaenia caught in the Gulf of Heraklion, N. Crete. All weights are
presented in grams (g).
Biological Parameter
Total Weight
Eviscerated Weight
Sex
Maturity Stage
Gonad Weight

Specimen 1
55.9
52.5
male
developing
0.6

Specimen 2
51.6
49.2
female
developing
0.8

Specimen 3
58.8
56.5
female
developing
1.1

Specimen 4
48.3
46.4
female
developing
0.7

tissue samples were extracted for genetic analysis in order to verify the
taxonomy of the specimens.

DNA barcoding
Total genomic DNA was extracted from muscle tissue using a standard salt
extraction protocol (Miller et al. 1988). DNA amplification of the COI gene
was achieved with Polymerase Chain Reaction (PCR) using the primers
FishF2 and FishR2 (Ward et al. 2005). The 12.5 μL PCR mix included 50–
70 ng of template DNA, 1x Taq buffer, 0.2 μΜ of each primer, 0.2 mM
dNTP mix, 1 U of Taq polymerase, 1.5 mM MgCl2 and RNase-free pure
water. The PCR cycling protocol consisted of an initial step of 2 min at 95 °C,
followed by 35 cycles of 0.5 min at 94 °C, 0.5 min at 54 °C, and 1 min at 72 °C,
followed by a final extension step at 72 °C for 10 min. After purification
with ethanol/sodium acetate precipitation, PCR products were sequenced
with the BigDye Terminator version 3.1 Cycle Sequencing Kit (Applied
Biosystems Inc.) using an ABI 3730 capillary sequencer (Applied Biosystems)
and following the manufacturer’s instructions. Individual sequences were
edited with MEGA 6.06 (Tamura et al. 2013) and were re-checked by visual
inspection of raw fluorogram data. Amino acid translations were examined
to ensure the absence of stop codons. The retrieved COI haplotypes were
submitted to GenBank via Blastn (https://blast.ncbi.nlm.nih.gov/Blast.cgi)
and to the BOLD Identification Engine (http://www.boldsystems.org) in
order to search for the nearest matches at species level in public libraries of
sequences. In BOLD Identification Engine we used the Public Record
Barcode Database (2,002,083 Sequences/131,781 Species/45,356 Interim
Species) which includes all published COI records from BOLD and GenBank
with a minimum sequence length of 500 bp. This library is a collection of
records from the published projects section of BOLD. Genetic distances
between haplotypes (p-distances) were also estimated with MEGA 6.06.

Results
Description of S. chrysotaenia specimens
The examined specimens had elongated bodies with large eyes and two
dorsal fins well separated. Τhe head was large with pointed snout with the
lower jaw slightly protruded and without a fleshy knob on its tip. The
posterior end of the maxillary bones did not reach the anterior edge of the
Kiparissis et al. (2020), BioInvasions Records 9(4): 814–826, https://doi.org/10.3391/bir.2020.9.4.15
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orbit. Large canine-like teeth, located on the jaws and on the palatine,
vomer toothless. The first gill arch with two prominent gill rakers, the first
on the junction of the upper and the lower part of the arch and the second
raker on the lower part of the arch. The posterior tip of the opercular
sharply pointed dorsally at the level of the pectoral fin base in specimens 1,
3, 4 and obtuse in specimen 2. Preopercular with a protrude membrane
flap posteroventrally in all specimens.
The origin of the second dorsal fin was located just in front of the anal
fin origin. The pectoral fin tips of all specimens extend slightly over the
origin of the first dorsal fin. The pelvic fin origin was located well before
the origin of the first dorsal and below the pectoral fin, about half way its
length. Lateral line almost straight, scales small and cycloid. Color: greyslightly yellowish on the back and white silvery on the belly. The caudal fin
was forked, yellow in color, with whitish areas dorsally and ventrally in the
posterior edges of the fin. The second dorsal fin was yellow and the
pectoral fins yellowish. However, no obvious stripes were observed (frozen
specimens).
The morphometry (meristics and measurements) of each specimen is
presented in Table 1 while the biological characters examined are presented
in Table 2. All four specimens had five spines on the first dorsal, which is a
common taxonomic character of all Sphyraenidae (e.g. Abe 1974; BenTuvia 1986). In those specimens with two spines on the anal fin, the first
spine was very short and the second spine always shorter than the rays of
the fin. The first two rays in the pectoral fin and the first ray on the dorsal
were unbranched.
In the published literature on the lessepsian barracudas, there is a number
of contradicting descriptions regarding certain taxonomic characters. A
synoptic review of these characters for all four nominal lessepsian species is
provided in Table 3 firstly for comparison reasons and secondly for establishing
the ranges of the morphology characteristics used in the literature for each
nominal species. The above comparisons highlight the existing problem in
the descriptions of these species. The features for which there was an
overall agreement (thus not included in Table 3) were the number of gill
rakers on the first gill arc (2), the number of spines on the first dorsal (5),
the number of spines (1) and rays (5) on the pelvic fin and the origin of the
pelvic fin which was located before the origin of the first dorsal and below
the pectoral, most frequently described as originating at about half the
length of the pectoral fin.

DNA barcoding
A segment of COI gene 625 bp long was successfully sequenced in three
specimens (DNA extraction failed in Specimen 4), resulting in two unique
haplotypes (SC1 and SC2) which differ by only one nucleotide site (p-distance:
0.2%). Both haplotypes matched with sequences already retrieved from
Kiparissis et al. (2020), BioInvasions Records 9(4): 814–826, https://doi.org/10.3391/bir.2020.9.4.15
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Table 3. Agreements and disagreements in the literature regarding the described taxonomic characters for the four nominal
lessepsian barrcudas. The morphology descriptions are presented according to the nomenclature used in the published papers. Also,
the meristics are presented the same way they were in the published works. Latin letters, represent the number of spines, Arabic
numerals represent the number of soft rays. The small case letter “i”, according to the authors, denotes soft unbranched rays. D1 =
1st dorsal, D2 = 2nd dorsal, P = pectoral, V = pelvic, A = anal and C = caudal fins. According to the latest synonymization (Doiuchi
and Nakabo 2005) S. chrysotaenia = S. pinguis and S. flavicauda = S. obtusata.
Taxonomic
Sphyraena chrysotaenia
characters
D2
Ι+9[3][5][12][13][14] / I+i8[4][10] /
9-10[17]
P
2,12[3] / ii 11-13[4][10] / 1314[5] / 12-13[13] / 15[14] /
13[17]
A
ΙΙ+ 8[3][13][14] / II + i8[4][10] /
II+8-9[5] / I+9[12][17]
C
IV+15+IV[14]
P tip vs
P tip reaches or passes D1
D1 origin
origin[1][3][10][11][13][14][17] to
1/6 of P length[4][5]
Operculum

Dorsal ray
spines
Stripe
position

Distinct skinny flap at
angle of
preoperculum[3][5][10]
opercle with single
membranous flap[10]
2nd D1 spine the longest[3] /
1st D1 spine < 2nd D1 spine
or 1st D1 spine ≥ 2nd D1
spine[4]
Single brown-green stripe
from snout through center
of eye and above P base
[4][10]

LL scales

85-87[3] / 85-96[4][10]
usually 85-90[4] / 86-87[5] /
74-85[12] / 82-86[17]

C coloration Yellow with dark
margins[4][5] / yellow with
trailing edge and upper
edge black[10] /
yellowish[14] / yellow[17]
Maxillary
vs orbit

Maxilla before eye[5][10]
about width of pupil[3][4]

Sphyraena pinguis

Sphyraena flavicauda

Sphyraena obtusata

I+9[8][16]

Ι+9[3][17][18] / I+i8-9[4] /
I+i8[10]
2,10,1[3] / ii11[4][10] / 14[17] /
13[18]

19(?)[2] / I+9[16][19][20] / I+910[21]
14[2][20] / 11[16] / 13[19] / 1113[21]

II+8-9[3] / II+i7-8[4] /
II+i8[10] / II+9[18][17]
16-17[18]
P tip does not reach D1
origin[3][4][6][10][11][17][18][15][20
]
or just reaches it [3][4][10][11]

II+9[2][16][19][20][21]

13-14[8] / 11-13[16]
II+8-9[8] / II+9[16]
17[8]
Did not reach D1 origin in
half cases, it did in the
rest[16] / it reaches[8][20] or
does not reach[8] D1 origin
Posterior tip of operculum:
sharply pointed[16][20] / a
thin membraneous point
just above P base[8]

1st D1 spine > 1st D2 ray[16]* 1st D1 spine the longest[3] /
1st D1 spine < 2nd D1 spine
or 1st D1 spine ≥ 2nd D1
spine[4]
[16]
1 stripe /
Single brown-green stripe
2 stripes in fresh
from snout through eye and
specimens, lower stripe
through base of P[4][10] /
from snout through eye and Two brown or brownishabove P base[8]
yellow stripes[15]
80-95[8]

Yellow with dark margin,
especially in the fork[8]

Maxilla before eye about
width of pupil[8]

17[20]
P tip reaches or passes D1
origin[2][6][9][20][15] / P tip
does not reach or just
reaching D1 origin[16]
Lower posterior angle of
preoperculum with
produced membranous
flap[4] / Posterior tip of
operculum: obtuse[16]
1st D1 spine < 1st D2 ray[16]

Broad bands on the body
dorso laterally[5] / no
distinct stripes[15] / 2
stripes, the lower running
through eye and upper part
of P base[16] / 2 yellowbrown stripes[21] /
80-90[4][10] usually 84-88[4] 83-86[2] / 80-95 (usually
/ 80-88[3] / 85-90[18] / 7288-90)[8] / Less than 100,
[17]
[15]
90 / 84-91
usually 80-90[7][9] / 7885[16][21] / 90[19]
Yellow with dark
Yellow[2][20] / yellow, entire
[3][11]
margin
/ yellow-green, margin dusky[16]
upper edge dusky[4] / dusky
yellow[10] / yellow with
upper, lower and posterior
margins black[18]
Maxilla before eye about
Maxillary reaching
nostrils[2] / Maxilla
width of pupil[3][4]
reaching to anterior margin
Maxilla reaching below
of eye[9] / Maxilla not
anterior nostril[15]
reaching anterior edge of
eye[15] /Maxilla reaching or
extending beyond anterior
nostril[21]

*: Variation in this feature – a few times in S. pinguis 1st D1 spine < 1st D2 ray.
[1]: Schultz 1953, [2]: Ben-Tuvia 1953, [3]: Smith 1956, [4]: Williams 1959, [5]: Dutt and Rao 1967, [6]: de Sylva 1973, [7]: Abe
1974, [8]: Au 1979, [9]: Rose 1983, [10]: de Sylva and Williams 1986, [11]: Golani 1992, [12]: Gucu et al. 1994, [13]: Corsini and
Economidis 1999, [14]: Pallaoro and Dulcic 2001, [15]: Senou 2001, [16]: Doiuchi and Nakabo 2005, [17]: Golani et al. 2006,
[18]: Corsini et al. 2005, [19]: Iglésias and Frotté 2015, [20]: Karna et al. 2018, [21]: Kimura et al. 2009.

S. chrysotaenia specimens that have been collected in the Mediterranean
coasts of Israel, Turkey and Lebanon (Table 4). These sequences are included
in BOLD BIN AAD0400 which consists of S. chrysotaenia specimens collected
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Table 4. Similarity of COI sequences from three specimens with available barcodes of S. chrysotaenia in public repositories.
Species

Specimen
Genbank Accession
Haplotype
no
Number
1
SC1
MT348376
3

SC1

MT348378

Sphyraena
chrysotaenia
2

SC2

MT348377

BOLD top hit
(similarity)
BIM300-13
(100%)
S. chrysotaenia
Israel, Nitzanim
(Med. Sea)
BIM016-13
(100%)
S. chrysotaenia
Israel, Nitzanim
(Med. Sea)

BOLD BIN ID
Species within BIN

BOLD:AAD0400
S. chrysotaenia
S. obtusata

Genbank closest match
-KY176643.1 (100%)
S. chrysotaenia,
Turkey, Gulf of Iskenderun
-KR861562.1 (100%)
S. chrysotaenia,
Lebanon
-KY176643.1 (99%)
S. chrysotaenia,
Turkey: Gulf of Iskenderun
-KR861562.1 (99%)
S. chrysotaenia,
Lebanon

not only in the Mediterranean Sea but also in the native range of the
species (Indo-Pacific).

Discussion
If we consider that all species identifications and the morphological
descriptions provided for them by the different authors are accurate, then,
after summing up all the information provided for each nominal species,
(presented in Table 3), the meristic formulas for the four nominal lessepsian
sphyraenids develop as follows:
For S. chrysotaenia: D1: V, D2: I + 9–10, P: 11–15, V: I + 5, A: II + 8–9,
C: IV + 15 + IV, LL scales: 74–96, for S. pinguis: D1: V, D2: I + 9, P: 11–14,
V: I + 5, A: II + 8–9, C: 17, LL scales: 80–95, for S. flavicauda: D1: V, D2:
I + 9, P: 13–14, V: I + 5, A: II + 8–9, C: 16–17, LL scales: 72–91, for
S. obtusata: D1: V, D2: I + 9–10, P: 11–14, V: I + 5, A: II + 9, C: 17,
LL scales: 80–95.
The above formulas show considerable overlap on the meristics for these
nominal species, thus minimizing their value as species diagnostic
characters. As we can see in Table 3, there are also important discrepancies
in the formulas presented by different authors, even for the same species.
Other descriptive characters that have been used for distinguishing these
species, such as the relation of the pectoral fin tips in respect to the dorsal
origin, also show considerable contradictions even within each species,
thus almost cancelling out their usefulness. Lastly, other characters that
have been commonly used when describing the species, such as the length
of the dorsal spines in relation to the dorsal ray lengths and the scale count
along the lateral line, present significant variability in the published
literature, rendering them as weak taxonomic characters.
These contradictory descriptions could partly be explained by the successive
nomenclature changes that took place for these species, which have resulted
to either identifying the same species under different names, or describing
different species under the same species name. The outcome of all this
confusion is revealed in Table 3, where the four nominal species are presented
with overlapping (and even contradictory) morphological characteristics.
Kiparissis et al. (2020), BioInvasions Records 9(4): 814–826, https://doi.org/10.3391/bir.2020.9.4.15

822

Sphyraena chrysotaenia in Crete and lessepsian barracudas nomenclature ambiguities

Other possible reasons for these inconsistencies could be either the
morphological variability within each species, which may be greater than
the one considered so far, and/or the existence of various allometric
changes with age and/or size. The above would have resulted in classifying
specimens of the same species but of different ontogenetic stage to
different nominal species (e.g. Smith 1956; de Sylva 1973). The existence of
such allometric changes in the barracudas has been suggested by Smith
(1956) and Williams (1959), but it has not been confirmed for all Sphyraena
species. If this is the case, the detection of these varying characters and
their exclusion from the list of the species’ diagnostic characters will
hopefully minimize the confusion in these species descriptions. The
problem with the systematics of the Sphyraenidae and the lack of
comprehensive reviews for this family has been stressed many times over
in the past (e.g. de Sylva 1973; Au 1979; Rose 1983; Doiuchi and Nakabo
2005), emphasizing the need for a world-wide revision of this family (e.g.
Dutt and Rao 1967). This group of fishes certainly requires a closer and
more elaborate study of their morphology, in order to discover more
consistent and adequate species-specific characters, coupled with specimens’
genetic descriptions. This may eventually clarify the number of the existing
barracuda species as well as the nomenclature status of the lessepsian ones.
Even though the specimens described in this work constitute the first
verified and registered specimens of S. chrysotaenia in Crete, another 67
specimens of the group of the lessepsian barracudas were recorded during
on-board sampling expeditions around the Island from 2015 to 2018.
Those specimens were captured by professional fishermen using a variety
of fishing gears (trammel nets, gill nets, beach seines, bottom trawls and
purse seines), deployed both in coastal and offshore areas in depths ranging
from 6 to 277 m. The lessepsian Sphyraena species are easily distinguished
from the two native ones since they exhibit conspicuous morphological
differences (e.g., the origin of the ventral fins vs the origin of the dorsal
fin). However, their identification to species level requires more meticulous
examination, most safely done in the lab. Thus, these on-board
identifications were preferably restricted to the genus level.
The present work verifies the presence of S. chrysotaenia in Crete. As for
the second lessepsian spyraenid (S. flavicauda), there are no records in the
island yet, however this could be due to the great difficulty in distinguishing
these two species. These species share common ecological habits, often
dwelling in the same areas. Sphyraena flavicauda in particular has been
reported in Rhodes 14 years ago, dwelling along with the other three
barracudas found in the Mediterranean (Corsini et al. 2005). Since Crete
constitutes a stop-over in the migratory route of the majority of the
lessepsian migrants, it is only natural to suspect this species’ presence in
the Island as well, especially if we consider the relatively long presence of
S. flavicauda in the basin and its pelagic mode of life which favors its
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spread (Corsini et al. 2005). Otherwise, S. flavicauda must have followed a
very unusual migratory route very different from the one followed by the
other lessepsian migrants. The issue of the number of lessepsian
barracudas in Crete can be resolved only with persistent and attentive
morphological and genetic examinations of as many as possible new
Sphyraena specimens captured in the Island.
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