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In this paper we report data on four juvenile individuals of T. trachypterus and one adult of Z. 
cristatus, from the Strait of Messina and southern Tyrrhenian Sea, respectively (Mediterranean 
Sea). Information on morphometric and meristic characters are provided together with some 
biological data such as prey and age estimation. Only stomachs of T. trachypterus contained prey: 
copepods, amphypods and pelagic snails. The analisys of growth patterns in vertebrae of Z. cristatus 
allowed to estimate an age of 4 years for this individual. We also combined our data together with 
information from bibliographic sources and estimated the relationships between total length and 
standard length, as well as total length and body mass, for these two species.

INTRODUCTION

Trachipteridae family includes three genera: 
Trachipterus, Desmodema and Zu, consisting 
of 10 species which are distributed world-
wide throughout the pelagic marine environ-
ment (FROESE & PAULY, 2021) Species belonging 
to Trachipteridae are rare, although sometimes 
they are accidentally caught by pelagic fisher-
ies (GARCIA-BARCELONA et al., 2014; BORME & 

VOLTINA 2006; ANGULO, 2017; FALSONE et al., 2017) 
or can be found stranded on the coast (BERDAR 
et al., 1977; CAVALLARO et al., 2021). Adult ribbon-
fishes usually occur in the mesopelagic zone 
(HEEMSTRA & KANNEMEYER, 1986; BIANCO et al., 
2006; BORME & VOLTOLINA, 2006), but juvenile 
specimens are often found also in upper water 
layers (BINI, 1970). These species are charac-
terized by a long-compressed ribbon or rib-
bon-shaped body (BINI, 1970; TORTONESE, 1970; 
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OLNEY et al., 1993), short head and narrow mouth 
with upper jaw highly protrusible (HEEMSTRA 
& KANNEMEYER, 1986; OLNEY et al., 1993). They 
are characterized by a high dorsal fin extended 
for almost the full dorsal length, whereas the 
pectoral fins are small. Pelvic fins are extended 
in juveniles, rudimentary or absent in adults 
(HEEMESTRA & KANNEMEYER, 1984) and anal 
fin is absent. It was observed that these species 
usually assume a vertically oriented posture in 
the water column, with head up and swimming 
using the dorsal fin rays as a propulsion mecha-
nism (NISHIMURA & HIROSAKI 1964; HEEMESTRA 
& KANNEMEYER, 1984; BORME & VOLTOLINA, 
2006; MARTIN, 2015). Members of Trachipteridae 
are poorly known and available information 
regarding their taxonomy, distribution, occur-
rence, biology and ecology are limited.

In this paper we discuss about two species of 
Trachipteridae: Trachipterus trachypterus Gme-
lin, 1789 and Zu cristatus (Bonelli, 1820).

Trachipterus trachypterus

The Mediterranean dealfish T. trachypterus 
occurs in tropical and subtropical waters includ-
ing the Mediterranean Sea (PALMER, 1986). Its 
vertical distribution extends up to mesopelagic 
environment, at a maximum depth of about 
900 m (BINI, 1970). In Mediterranean waters this 
species is sporadically found stranded on the 
coasts or floating almost dead at surface (BINI, 
1970; BORME & VOLTOLINA, 2006; LIPEJ et al., 
2018). Most records were located in the Strait of 
Messina (BINI, 1970; COSTA, 1991; CAVALLARO et 
al., 2021) and Adriatic Sea (JARDAS, 1980; DUL-
CIC, 1996; BORME & VOLTOLINA, 2006), refer-
ring of several juvenile individuals. Adults are 
sometimes caught by longlines, as observed by 
GARIBALDI (2015) in the Ligurian Sea and MYT-
ILINEOU et al., (2013) in Ionian Sea. Other catches 
of large individuals are reported by bottom-trawl 
in Tyrrhenian Sea by PSOMADAKIS et al., (2007). 
Spawning occurs throughout the year (BINI, 
1970). In the Strait of Messina eggs and larvae 
of this species can be found from November to 
May, moreover, juvenile and adult specimens 
are recorded on the beaches from March to May 
(COSTA, 1991). 

Zu cristatus

The scalloped ribbon fish Z. cristatus is a 
teleost which usually lives in mesopelagic and 
bathypelagic waters (BINI, 1970; FROESE & PAULY, 
2020). It has a cosmopolitan distribution in tropi-
cal and temperate waters of Mediterranean Sea, 
Atlantic, Indian and Pacific Oceans (FROESE & 
PAULY, 2020). Despite its wide geographical dis-
tribution, this fish is considered quite rare and 
it is only occasionally reported. With regards to 
the Mediterranean basin, these records include 
juvenile stages collected by hand-nets (METAXA, 
1833; JARDAS, 1980; BIANCO et al., 2006), casting net 
(BRADAI & EL OUAER, 2012) beach seine (DULČIĆ 
et al., 2014) or stranded (DULČIĆ et al., 2014) as well 
as adults usually caught by several fishing gears: 
longlines (TORTONESE, 1958; GARCIA BARCELO-
NA et al., 2016; FALSONE et al., 2017), bottom trawls 
(IBANEZ & GALLEGO, 1974; ROIG & DEMESTRE, 
1982; PSOMADAKIS et al., 2007), trammel net (POS-
TEL, 1955), surrounding nets (ROIG & DEMESTRE, 
1982), rod fishing (SPERONE & GIGLIO, 2015). On 
the basis of these records, juveniles/small indi-
viduals are more frequently found near surface, 
while the adults seem to descend towards deep 
waters. According to some authors (SANZO, 1918; 
SPARTA, 1956; DULČIĆ 2002; BINI, 1970) eggs and 
larval stages can be mainly found during late 
spring and summer, from May to September. 
The existence of reproductive areas around the 
Strait of Messina and in the eastern-central Adri-
atic Sea can be inferred by the occurrence for 
these larval stages.

Aim of this paper we report is the catch of 
a four individuals of T. trachypterus and one 
of Z. cristatus, providing information on mor-
phometric and meristic characters together with 
some biological data (sex, prey, maturity stage 
and age; this last one only for Z. cristatus). 
We also joined our data with information from 
bibliographic sources for the estimation of the 
relationships between total length and standard 
length as well as total length and body mass, for 
these species.
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MATERIAL AND METHODS

On 28th July 2020 a specimen of Z. crista-
tus (Fig. 1) was caught off the Gulf of Patti in 
the southern Tyrrhenian Sea (western Mediter-
ranean Sea), by a fishing vessel targeting red 
shrimps and using a bottom trawl net. In the next 
year, four young specimens of T. trachypterus 
were collected in the Strait of Messina (Fig. 1) 
between February and April 2021. The first T. 
trachypterus was caught on 07th February 2021 
by a recreational fisherman, whereas the other 
three were found stranded on the coast in the 
same area, on 20th February, 09th and 10th April, 
respectively. These individuals were identified 
through the taxonomic features reported by 
PALMER (1986).

In laboratory, each specimen was photo-
graphed (Fig. 1) and examined, recording mor-
phometric data to the nearest 0.1 mm, mass to 
the nearest 0.01 g and meristic features. Stom-
ach was removed in order to improve current 
knowledge on the feeding behavior of these 
species. 

Furthermore, additional analyses were per-
formed for the adult Z. cristatus. The sex was 
determined only in this large individual. This 
specimen was dissected and the gonads were 
observed in order to record the information 
on sex and sexual maturity (maturity stage 

according to the scale proposed by HOLDEN 
& RAITT (1974). A portion of vertebral column 
was extracted from the body and vertebrae 
were used for age determination, following the 
methodology reported by CASTRIOTA et al. (2014). 
Overall 8 vertebrae were isolated, immersed in 
hot water and cleaned from fleshy parts, also 
removing neural and haemal spines. Then, they 
were stained with alizarin red in a solution of 
NaOH and glycerine for about 2 hours. Each 
vertebra was washed, dried and observed at a 
stereomicroscope under reflected light in order 
to observe the growth pattern. It was assumed 
that the sum of one opaque ring and one hyaline 
ring corresponds to one year of growth, accord-
ing to the usual growth pattern observed in most 
Mediterranean fish.

Finally, we used size and body mass data to 
estimate the relationships between total length 
and standard length as well as total length and 
body mass. To do this, we integrated our infor-
mation with available data from previous pub-
lished records regarding these species.

The relationship between total and standard 
length (TL and SL, respectively) was calculated 
as follows:

TL = m*SL + q
where m is the slope and q is the y-intercept.
Then, length-body mass relationship was 

calculated according to the following function:
M = a * TLb 

where M is the body mass, TL is the standard 
length of the fish, and a is the value of the inter-
cept of the regression line when the function is 
log-transformed and b the regression coefficient, 
i.e. the slope of the log-transformed relation (LE 
CREN, 1951; FROESE, 2006; FROESE et al., 2011). 

RESULTS AND DISCUSSION

Morphometric data and proportions of the 
collected specimens are presented in Table 1. 

The individuals of T. trachypterus were 
all young specimens, ranging between 32.4 to 
520.3 mm TL in size, and from 0.1759 to 81.26 
g in body mass. As shown by our data the body 
proportions in this species changes during the 
growth. Indeed, early juveniles (the specimens 

Fig. 1. Catch location of the individuals of Zu cristatus (a 
= individual found on 28 July 2020) and Trachipterus 
trachypterus (a = individual caught on 20 February 
2021 ; b = specimen stranded on 10 April 2021) col-
lected in the southern Tyrrhenian Sea and the Strait of 
Messina, respectively.
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Table 1. M

orphom
etric data recorded on the individuals of Trachipterus trachypterus and Zu cristatus collected in the Strait of M

essina and Southern Tyrrhenian Sea, respectively.

Trachipterus trachypterus
Zu cristatus

D
ate

07/02/2021
20/02/2021

09/04/2021
10/04/2021

28/07/2020

M
orphom

etric data (m
m

)
 

 
 

 

Total length (TL)
63.8

520.3 
36.5

32.4
998.7 

Standard length (SL)
45.2 (70.84%

 TL)
372 (71.5%

 TL)
31 (84.9%

 TL)
27.3 (84.3%

 TL)
862.3 (86.3%

 TL)

C
audal length

18.6 (29.1%
 TL)

148.3 (28.5%
 TL)

5.5 (15.1%
 TL)

5.5 17.0%
 TL)

136.4 (13.7%
 TL)

H
ead length (H

L)
9.9 (15.5%

 TL)
49 (9.4%

 TL)
7.5 (20.5%

 TL)
6.5 (20.1%

 TL)
145.0 (14.5%

 TL)

M
axim

um
 head depth

11.8 (18.5%
 TL)

52.2 (10.0%
 TL)

8.7 (23.8%
 TL)

7.9 (24.4%
 TL)

152.7 (15.3%
 TL)

U
pper jaw

 length
4.2 (42.4%

 H
L)

17.9 (36.5%
 H

L)
3.1 (41.3%

 H
L)

2.6 (40.0%
 H

L)
64.3 (44.3%

 H
L)

M
axim

um
 upper jaw

 depth
1.8 (18.1%

 H
L)

10.5 (21.4%
 H

L)
1.2 (16.0%

 H
L)

1.2 (18.5%
 H

L)
32.0 (22.1%

 H
L)

Low
er jaw

 length
4.6 (46.4%

 H
L)

23.9 (48.8%
 H

L)
3.5 (46.7%

 H
L)

3.4 (52.3%
 H

L)
76.3 (52.6%

 H
L)

Preorbital length
2.4 (24.2%

 H
L)

15.8 (32.2%
 H

L)
1.65 (22.0%

 H
L)

1.65 (25.4%
 H

L)
35.0 (24.1%

 H
L)

Eye – operculum
 distance

4.8 (48.5%
 H

L)
18.5 (37.8%

 H
L)

3.5 (46.7%
 H

L)
2.5 (38.5%

 H
L)

59.0 (40.7%
 H

L)

Eye horizontal diam
eter

2.7 (27.27%
 H

L)
14.7 (30.0%

 H
L)

2.35 (31.3%
 H

L)
2.35 (36.2%

 H
L)

51.0 (86.3%
 H

L)

Eye vertical diam
eter

3.5 (35.3%
 H

L)
14.7 (30.0%

 H
L)

2.5 (33.3%
 H

L)
2.4 (36.9%

 H
L)

48.0 (4.8%
 H

L)

O
perculum

 - tail distance
35.3 (55.3%

 TL)
323 (62.1%

 TL)
23.5 (64.4%

 TL)
20.8 (64.2%

 TL)
717.3 (71.8%

 TL)

Predorsal length
3.3 (5.2%

 TL)
23.6 (4.5%

 TL)
2.1 (5.7 %

 TL)
1.8 (5.5%

 TL)
62.0 (71.8%

 TL)

Prepectoral length
10 (15.7%

 TL)
47.1 (9.1%

 TL)
6.8 (18.6%

 TL)
6.2 (19.1%

 TL)
125.0 (71.8%

 TL)

Preanal length
-

-
-

-
367.0 (71.8%

 TL)

Preventral length
10.2 (15.9%

 TL)
52.8 (10.1%

 TL)
8.3 (22.7%

 TL)
7.3 (22.5%

 TL)
134.0 (71.8%

 TL)

Pectoral fin length
6 (9.4%

 TL)
19.9 (3.8%

 TL)
2 (5.5%

 TL)
-

59.5 (71.8%
 TL)

Pelvic fin length
20.1 (31.5%

 TL)
62.8 (12.1%

 TL)
14.8 (40.5%

 TL)
16.7 (51.5%

 TL)
-

D
orsal fin base

43.6 (68.3%
 TL)

345 (66.3%
 TL)

28 (76.7%
 TL)

24 (74.1%
 TL)

782.0 (78.3%
 TL)

Pelvic fin base
0.5 (0.8%

 TL)
5 (1.0%

 TL)
14 (38.4%

 TL) 
1.1 (3.4%

 TL)
11.1 (1.1%

 TL)

Pectoral fin base
0.3 (0.4%

 TL)
4.6 (0.9%

 TL)
0.5 (1.4%

 TL)
0.4 (1.2%

 TL)
13.4 (1.3%

 TL)

M
axim

um
 trunk height after the operculum

10.5 (16.4%
 TL)

68.2 (13.1%
 TL)

9 (24.7%
 TL)

7.4 (22.8%
 TL)

17.0 (1.7%
 TL)

M
inim

um
 trunk height at caudal peduncle

0.7 (1.0%
 TL)

5.5 (1.1%
 TL)

0.75 (2.1%
 TL)

0.65 (2.0%
 TL)

7.6 (0.8%
 TL)
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found on April 2021) have a shorter body in 
comparison with the others, becoming the body 
shape more tapered during the development. 
This aspect was also underlined by JARDAS 
(1980), that observed considerable morphologi-
cal changes during the ontogenetic development 
of this species. Moreover, changes in general 
body shape, fin length and number and pigmen-
tation patterns can be detected (MARTIN, 2015). 
According to MARTIN (2015), specimens belong-
ing to the genus Trachipterus retain their juve-
nile characters up to about 600 mm SL. 

The following meristic characters were 
recorded in the largest specimen: 5+161 dorsal 
fin rays, 10 pectoral fin rays, 1+7 pelvic fin rays, 
3+9 gillrakers on the first gill arch (epibranchial 
+ ceratobranchial), 8 caudal fin elements, 3 
black spots on flanks over lateral line and 1 on 
the abdomen.

All these individuals were found in the Strait 
of Messina, where occasionally this species has 
been previously recorded (BERDAR, 1977; COSTA, 
1991; CAVALLARO et al., 2021). The occurrence of 
juvenile individuals in this area has been report-
ed during an extended period, between March 
and May, demonstrating that the recruitment 
of this species coincides with late winter and 
spring. Furthermore, the finding of juveniles of 

different sizes in the reported period may indi-
cate different reproduction events within these 
months. According to the information provided 
by the fisherman that caught the individual 
of 520.3 mm TL, there was a shoal of several 
specimens swimming at surface, confirming 
the observation of juvenile individuals is more 
common than adults due to a probable habitat 
shift towards deep waters during ontogenetic 
development. 

The largest individual was an immature male 
(stage I of Holden-Raitt maturity scale; gonadal 
mass = 0.0383 g).

The analysis of stomach content revealed 
that T. trachypterus feeds mainly on copepods at 
smaller sizes. Indeed, the three smaller individu-
als had only copepods (Fig. 2) in the stomach 
contents, and in particular they ingested 62, 133 
and 51 prey items, respectively. Differently, the 
largest individual preyed mainly on amphypods 
(1 Phronima sedentaria, 1 Phrosina semilunata 
and 16 Hyperioides longipes), although also 
the mollusc Clio pyramidata was also found. 
Also, the previous study of BORME & VALTOLINA 
(2006) reported that a juvenile individual had 
several copepods (n=79; 87.8% of total prey) in 
its stomach, although some other food catego-
ries were identified (e.g., cladocerans, isopods, 
decapods, fish). 

The unique individual of Z. cristatus meas-
ured 998.7 mm TL and weighed 1548 g. It was 
caught at an average depth of about 600 m. The 
catch of adult individuals belonging to this spe-
cies usually occurs at deep waters. The maxi-
mum depth recorded for this species in Mediter-
ranean waters is about 2000 m, according to the 
information reported by TIRALONGO et al. 
(2019).

According to our meristic counts, 5+115 
dorsal fin rays, 11 pectoral fin rays, 3+9 gillrak-
ers on the first gill arch (epibranchial + cera-
tobranchial), 9+3 caudal fin elements (upper + 
lower lobes). It was impossible to count the 
pelvic fin rays because they were broken. This 
specimen was a female, with gonads in regres-
sion status (stage V of Holden-Raitt maturity 
scale; gonadal mass = 98 g). This information 
could support the hypothesis that reproduction 
occurs also in early summer period in the south-

Fig. 2. Some prey items found in the stomach content of T. 
trachypterus : a) Copepods; b) Phrosina semilunata; 
c) Clio pyramidata.
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ern Tyrrhenian Sea.The stomach was empty, but 
some parasites were found (they were delivered 
to another research group for further analyses). 
Another isopod parasite was found in the buccal 
cavity (Fig. 4).

The analysis of growth patterns in the ver-
tebrae of Z. cristatus indicated that this fish 
was 4 years old (Fig.3). The age estimation in 
these fish is not simple because of the presence 
of several rings in the structure of vertebrae; 
however, some of them may be laid down in the 
same year. During our readings it was evident 
that annual growth patterns can be distinguished 
by the presence of marked growth rings (Fig. 3). 
This indicates that it is possible to overestimate 
the age of this species. Recently, FALSONE 
et al. (2017) estimated an age of 11 years on 
a specimen of 876 mm TL. For this reason, it 
would be useful to collect and analyse more 

Fig. 3. Image of the growth patterns in a vertebra of Zu 
cristatus, indicating the annual rings.

Fig. 4. Isopod parasite found in the buccal cavity of Zu 
cristatus.

Fig. 5. The size-mass and TL-SL relationships for T. 
trachypterus and Z. cristatus. The red dots indicate 
the data collected in the present study. The grey 
dots refer to data reported in previous papers (Tra-
chipterus trachypterus: PEQUEÑO,1991; BORME 
& VOLTINA 2006; CORTES et al., 1995; FARIAS 
et al., 2010; LIPEJ et al., 2018; MYTILINEOU et 
al., 2013; MACALI et al., 2020; Zu cristatus: TOR-
TONESE,1958; IBAÑEZ, 1974; ECKMAYER, 1982; 
ROIG & DEMESTRE,1982; Scott, 1984; Heemstra e 
Kannemeyer, 1984; Bianco et al., 2006; Psomadakis 
et al., 2007; DULCIC et al., 2014; FALSONE et al., 
2017; ANGULO & SANCHEZ., 2017; MOHAN et 
al., 2011; FITCH., 1964; GARCIA–BARCELONA et 
al., 2014; ZENETOS et al., 2015). Moreover, a single 
record was collected from data obtained by a social 
network.

samples in order to clarify these aspects and 
achieve a reliable estimation of the life duration 
of this fish. 

In Fig. 5 the size-mass and TL-SL relation-
ships for both T. trachypterus and Z. cristatus 
are reported. The values of the regression coef-
ficient b suggested that they follow a negative 
allometric growth. The estimation of TL-SL 
relationships for both species provided reliable 
equations because data fitted well the regres-
sion line. These equations may be useful for 
the reconstruction of sizes or weight of these 
species, considering that these animals are quite 
delicate and sometimes they are found in bad 
conditions. 

The information collected in this paper 
improve the knowledge on these poorly known 
species, although more data are needed to better 
understand their biology and ecology in Medi-
terranean waters.
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Novi podaci o maču srebrnjaku Trachipterus trachypterus Gmelin, 1789. 
i srporibi srebrnici Zu cristatus (Bonelli, 1820) (Pisces: Trachipteridae) 

iz Sredozemnog mora

Maria Giulia STIPA, Francesco LONGO, Giovanni AMMENDOLIA, Andaloro FRANCO, 
Teresa ROMEO i Pietro BATTAGLIA

*Kontakt e- pošta: pietro.battaglia@szn.it

SAŽETAK

U ovom radu objavljujemo podatke o četiri juvenilne jedinke T. trachypterus i jednoj zreloj jedin-
ki. Z. cristatus, iz Mesinskog tjesnaca, odnosno južnog Tirenskog mora (Sredozemno more). Podaci 
o morfometrijskim i merističkim značajkama daju se zajedno s nekim biološkim podacima kao što 
su plijen i procjena starosti. Samo želuci T. trachypterus sadržavali su plijen: kopepode, amfipode 
i pelagične puževe.

Samo želuci T. trachypterus sadržavali su plijen: kopepode, amfipode i pelagične puževe. Anali-
za obrazaca rasta u kralješcima Z. cristatus omogućila je procjenu starosti ove jedinke od 4 godine. 
Također smo spojili naše podatke zajedno s informacijama iz bibliografskih izvora i procijenili 
odnose između ukupne duljine i standardne duljine, kao i ukupne duljine i tjelesne mase za ove 
dvije vrste.

Ključne riječi: Lampriformes; morfometrija; odnos duljine i mase; plijen; dob; Sredozemno more


