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I-00185, Rome, Italy and §Unit of Evolutionary Biology/Systematic Zoology,

Institute of Biochemistry and Biology, University of Potsdam, D-14476
Potsdam, Germany

(Received 20 October 2004, Accepted 27 September 2005)

The occurrence of two individuals of Zu cristatus at 2 m depth in coastal waters of the Gulf

of Castellamare (Tyrrhenian Sea, Italy) together with records of this rare pan-Oceanic

mesopelagic species is reported. Analyses of two mitochondrial genes (12 s and 16 s; 936 bp)

revealed a 2�6% sequence divergence between Mediterranean and Pacific (Japanese) samples of

the species. # 2006 The Fisheries Society of the British Isles
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The scalloped ribbonfish Zu cristatus (Bonelli) is one of the two species included
in the genus ZuWalters & Fitch, 1960. It is mostly mesopelagic and shows a pan-
Oceanic distribution (Aguiar & Quero, 1990; Froese & Pauly, 2004). Records of
this species are relatively rare, especially in coastal areas, as summarized in
Table I. Two young specimens of Z. cristatus (150 and 180 mm standard length,
LS) were found at c. 2 m depth at the Santa Croce Bank, Gulf of Castellamare,
central Tyrrhenian Sea (13� 540 47 E; 40� 440 92 N). The fish were swimming
slowly in shallow water and were easily collected by a diver with a hand-net. The
Santa Croce Bank is a protected area known to host high levels of biodiversity as
compared to adjacent zones (Bussotti et al., 1999; Zupo, 2002). The functional
role of biological refugia, possibly with suitable trophic and hydrographic con-
ditions, might explain the occasional presence, in this area, of fish species usually
living in deeper waters.
One fish, which was moribund at capture, was preserved in ethyl alcohol

(Fig. 1) and it is now conserved in the collection of the Zoological Department
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of the University of Naples, Italy (catalogue number, IZA 041). The other
specimen was in better conditions and immediately released, while still alive.
The morphology of the preserved specimen is as follows: c. 180 mm LS (from

tip of snout to the last hypural vertebra; caudal fin is missing); sharp and lobate
keel from insertion of the pectoral fins to the anus; body covered with cycloid
scales; c. 107þ scales on the lateral line, each with a sharp central spine, except
the anterior ones; all rays of fins are unbranched; dorsal fin with 5 very elongate
rays, followed by one reduced ray and 114 complete rays; anal fin absent;
pectoral fins with 12 and 11 rays on left and right side respectively; pelvic fin
with 9 rays; 11 total gill rakers (8 on the ceratobranchial, and 3 on the epibran-
chial of the first left gill arch). Head length, from the tip of snout to the poster-
iormost margin of left opercular bone, opercular marginal membranae included,
38 mm; head depth, taken from the vertical crossing the mental spine to the
outer margin of dorsal crest, 41 mm; eye diameter, taken horizontally, 10 mm;
depth of body, taken at vertical crossing the insertion of pelvic fins, 41 mm.
The morphology of this specimen agrees with the descriptions given by

Masuda et al. (1984) for Japanese specimens and by Tortonese (1970) and
Palmer (1986) for Atlantic-Mediterranean ones, namely: 110–120 scales on
lateral line; 11 gill rakers; 3–6 (mostly 5–6) very elongate dorsal rays; 10–12
rays in the pectoral fin. Maximum size recorded for the species is 1�12 m total
length (LT) for a specimen caught in the Iberian Sea (Roig & Demestre, 1980).
Table I summarizes the most important records for the species at the pan-

Oceanic level. A record is considered as ‘important’ when it reports for the first
time the presence of the species in a given geographic area along with additional
ecological information (e.g. stage and marine zone). The habitats are mostly
mesopelagic (52�4% of cases), and rarely bathypelagic (9�5%). Eggs and

Zu cristatus
Santa Croce Bank
4 June 1998
2 m depth

FIG. 1. Zu cristatus: the specimen collected at Santa Croce Bank, central Tyrrhenian Sea, Italy
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juveniles, however, are epipelagic and they can also be found in littoral areas
(Jardas, 1980; Olney & Naplin, 1980; Young et al., 1994; Dulcic, 2002) The very
occasional records of adults of this species and the lack of records from shelf
waters are also confirmed by marine researchers with 30 years of experience of
fish catches by trawling in the Mediterranean and European Atlantic areas (J.C.
Quero, G. Ardizzone & C. Papacostantinou, pers. comm.).
Using the complete sequence of the mitochondrial genome of Z. cristatus from

Japan deposited in GenBank (Table II) a very preliminary evaluation of the
degree of intraspecific genetic divergence on a macro-geographical scale was
carried out. Fragments of two mitochondrial genes (12 s and 16 s rRNAs)
were sequenced from the specimen collected from Santa Croce Bank; these two
genes were selected because orthologous sequences for another 5 genera and 7
species of Lampridiformes are deposited in GenBank. This allowed us to deter-
mine levels of sequence divergence from the species to the genus level and thus to
place the comparison between Mediterranean and Japanese samples in a tax-
onomically well-defined context. A list of the species included in the study and
the relative GenBank accession numbers are presented in Table II.
Genomic DNA was extracted from scales following standard protocols

(Bianco & Ketmaier, 2001). PCR amplifications were carried out using the
primers 12 and 16 sa/b (Simon et al., 1994). Sequences were determined with
an ABI 373A automated sequencer (Applied Biosystems) following the manu-
facturer’s protocols. 393 bp of the 12 s and 570 bp of the 16 s were sequenced in
both directions, edited with the programme Sequencer 3.1.1.1 (Gene Codes
Corporation) and aligned by eye. Sequences have been submitted to GenBank
(Accession numbers AY652748–AY652749).
Three different levels of sequence divergence (uncorrected p distances) were

found for the lampridiform nucleotide sequence data available from GenBank:
20�33 � 7�04% among genera, 8�33 � 0�58% within genera and 5�67 � 5�27%

TABLE II. Species used for comparison and GenBank accession numbers for the two
mitochondrial genes used in the study

GenBank accession number

Species 12 s 16 s

Lophotus capellei Temminck
& Schlegel

AY0366191; AF0497272 AY0366171; AF0497372

Lophotus lacepede Giorna AY0366163 AY0366183

Lampris guttatus (Brünnich) NC 003165*4

AF0497262 AF0497362

Regalecus glesne Ascanius AF0921845; AF0497282 AF2218655; AF0497382

Trachipterus jacksoniensis (Ramsay) AF0497292 AF0497392

Trachipterus trachipterus (Gmelin) NC003166*4

Metavelifer multiradiatus (Regan) AF0497252 AF0497352

Zu cristatus (Bonelli) NC003167*4

* Complete mitochondrial genome.

Data from: 1M. Craig & I.I. Pondella (unpubl.); 2Wiley et al. (1998); 3Craig et al. (2004); 4Miya

et al. (2001); 5Colgan et al. (2000).
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within species (means � S.D.). There was a 2�6% of sequence divergence between
the Japanese and Mediterranean samples of Z. cristatus analysed in the study.
This value is lower than the value found between two Australian populations of
the king of herrings Regalecus glesne Ascanius (6�4%), and between one
Mexican and one Japanese population of the opah Lampris guttatus
(Brünnich) (12�8%). On the other hand, the sequence divergence between the
two samples of Z. cristatus is higher than the value present between North and
South Pacific samples (California and Tasman Sea, respectively) of the unicorn-
fish Lophotus capellei Temminck & Schlegel (0�9%) (Wiley et al., 1998;
M.T. Craig & D.J. Pondella, unpubl. data). The moderate level of mtDNA
differentiation between geographically distant samples suggests that extant
populations of Z. cristatus may have diverged relatively recently. The number
of specimens of Z. cristatus used in the present study, however is too low to
derive any firm conclusions. Further analyses, based on much larger numbers of
individuals and populations, and on more variable (and bi-parentally inherited)
molecular markers are needed to shed light on the genetic aspects of the ecology
and population biology of Z. cristatus, and to define the current ranges of the
different populations.

I. Harrison and three anonymous reviewers provided useful comments on a first draft
of this paper.
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