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Presenee of the species Arnoglossus imperialis (Rafinesque, 1810) in the
Adr. atie has been doubtful. Z e i and S a b i o n c e 11 o' (1940) reported 22
specimens recorded from trawl catches in the channel area af the middle
Adriatic in 1939 and 1940. Later, however, Ze i (1949) refering toOhis earlier
paper (ap. cit.) stated that the presence of Arnoglossus imperialis was not esta-
blished with certainty since the determinat::on was' made on spec.imens af
which all were females, material was analyzed an board amd they had na
trne enongh for a proper identificatian. Regretfully, they preserved na indi-
vidual. This author, however, kept thi,s species in his checklist of species but
leav.ing the questiOln af its presence in the Adriatic open. Sa 1jan (1948-75)
toak no acc0'unt at all of this ealier patential finding of Arnoglossus imperialis
in the Adriatic in his checklist (key for determinatiori) of the Adriatic f.ishes
neither with doubt like he ilid with a series of. other species such as Arno-
glossus kessleri Schmidt, 1915.

Up to naw, five species and subspecies of Bothidae family have been
recorded from the Adriatic; iJl1.additon to relatively rare sub species Bothus
podas podas (Delar0'che, 1809) there have been reported four species af genus
Arnoglossus: A. laterna (Walbaum, 1792), A. kessleri Schmidt, 1915 (rare spe-
cies), A. rueppelli (Cacco, 1844) and A. thori Kyle, 1913. With the species A.
imperialis, the presence of which has here been established for the first time

. ,w'itb. certainty and evidenced im the Adr:atic, family Bothidae includes 6
spec'es and subspecies and goous Arnoglossus 5 species. At the same time
the figure of 399 fish species and subspecies (sensu lato) recorded from the
Adriatic (J ard a s, 1985) has increased to 400. With the findmg of species



A. imperialis the Adr1iatic ichthyofauna iirlcludes all the speaies of genus Arno-
glossus present in the Medi\terranean ,and eastern Atlantic (N ,i e 1s e n, 1979).

Arnoglossus imperialis was found among the preserved fishes of the
collection at the Institute of Oceanography and Fisheries in Split in 1986.
Three adult male specimens were found of total leYlgths 118.5, 138.0 and
141.0 mm (Fig. 1). It is only known that they were caught near the small

Fig. 1. Arnoglossus imperialis (Raf.), o, 141 mm LT, middle Adriatic.

island Brusn:k (west of the Vis Island in the m' ddle Adr:atic). No other data
on the place of the finding are known such as depth, bottom substratum.
Presumably they were caught by a trammel net since this gear was exclu-
sively used in that area at that time, lowered to maximum 40 m depth. This
assumptioc'l is supported by the data on verLcal distribution of this species
(B i n i, 1958) after whom this species imhabits the depths between 80 and
350 m but in winter (when our specimens were caught) they can reach the
shaUower w;aters of not mOore than several tenths of meters. This agrees
well with 'the depths ta which trammel nets are operated. After the
same author this species o.ccurs at muddy bottoms:n deeper waters and
sandy-muddy bottoms in shallower waters.

As to the depth the data glven by K 1 ima j alnd R u tko w i c z (1970)
are of considerable interest since they reported these fish to inhabit the
depths of 10 to 100 m prevalently in coastal waters. Same other author;;,
however, (Dieuzeide et aL, 1955; Tortonese, 1975) reported the same
depths as B i n i.

After N i e 1s e n (1979) Arnoglossus imperialis are distributed in the
western Med~terra:nean aJnd easteI1n Atlantic, that is from Scotland accros,
the Azores to. Angola where he considered them as frequent fish. S an c h e s
(1966) reported these fish as frequent for the area of Angola. Tor c h i o
(1961) Ionud these fish 'to be distributed in the central and western Mediter-
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ranean (painting aut that they were nat recard-ed eastwardly fram the Ianian
Sea) and eastern Atlantic, fram Scatland and lreland to. Senegal. The same
authaI' reparted their high numbers alang the caast af Algeria, in the caastal
waters af central Africa and in deeper waters af Narth Atlant'c, cansidering
them 'rather frequent in the Ligurian Sea at 200-300m depths, E c o 'il om i-
d i s (1973) reparted, however, their recards frQom the seas af Greece (Inot
staEng where exactly they were caught from), and Aks i I' a y (1954) fnr the
oaasts of Turkey, B i n i (1968) included this species in the checklist of fish
species of !talian caastal waters reparting it as' rare jn the Tyrhenian and
Ligurian Seas, and very rare in Ianian Sea, This species, as already menti{)ned,
has nat been established in the Adriatic with certainy Ul now. Therefore
this species shauld be held as widely distr;buted in the Mediterranean: both
in its eastern and western parts and in the Adriatic. This species has nat
been recarded from the Blaok Sea (S v eto vid 0'v, 1964; T 0' I' t () n e s e,
1971).

Sexual dimporphism is best marked in Arnaglassus imperialis in relatlinn
to. all the species af this genus (T 0' I' c h i o. 1961, 1961a). Aidult males are
characterized by pralangated anteriar rays (secand, third, faurth, fifth and
sometimes sixth) of darsal fins with the atrophy of the interradiai membrane
at that part af darsal fin and prolongated left ventral fins (hipertraphy is
particularly marked in f.ourth, fifth and sixth rays whase ]nterradial mem-
brane is black). Since these properties are miss;ng OI' paarely marked in adult
females, it is very likely that female specimens of this species were mistaken
for the specimens af Arnoglassus laterna. The relatianship between the initial
rays af dorsal fins between the specimens fram the Adr;at:c (n = 3 O o) and
Ligurian Sea (In = 4 O O and 1 <j!) (T 0' I' c h i 0', 1961) is given iln Table lo

Specimens of Arnaglossus imperialis from the Adriatic were wnrked out
in detail. Marphometric and meristic characters were analyzed as well as
stomach cantents. A total af 18 morphametr;c and 10 mer:istic bady characters
were taken inta consideration. Relative values of the relatianship between
bady dimensions in the Adriatic specimens were calculated clInd compared to
thase af the fish from the Mediterranean and eastern Atlantic. Resuits are
presented in Tables 1, 2, 3, 4 and in the Appendix.

Table 1. Length af anteriar rays af darsal fin in Arnoglossus imperialis fram the
Adriatic (n = 3) and Ligurian Sea (n = 5) (T 0' I' c h i 0', 1961)

Specimens Rays ar dorsal fin: length in mm
Sex LT(mm) I II III IV V VI VII

Authars' data (Adriatic Sea)

ef 141.0 8 23 27 23 22 10 9
ef 118.5 7 19 23 20 14 10 6
ef 138.0 8 22 27 24 17 11 10

Tar c h i 0' (1961) (Ligurian Sea)

ef 147.0 9 23 27 2fJ 23 14 10
ef 128.0 5 10 18 14 9 7 7
ef 127.0 6 11 20 19 15 - 8
ef 116.0 5 14 18 17 14 9 9
<;? 104.0 5 10 8 7 7 7 7
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Table 2. Relative relations hip of morphometric characters to standard length (LS) in Arnoglossus imperialis from the Adria-
tic (n = 3), Mediterranean and Atlantic

Morphometric
relationship

Norman
(1943)

Authors' data

Range X

I

LS/Tmax
LS/Tmin
LS/C
LS/Ld
'LS/La
LS/Lc
I.S/Lp left
LS/Lp right
LS/Lpa

2.56- 2.58
10.04-10.58

4.14- 4.20
1.04

1.33- 1.36
4.64- 4.81
6.10- 6.64

10.95-11.75
4.14- 4.44

2.57
10.26

4.17

2.33'-2.75

3.80-4.25

1.34
4.74
6.38

11.25
4.25

* Relative relationship calculated according to absolute values of measured morphometric characters given by the author

Table 3. Relative relationships of morphometric characters of the head to head length (C) in Arnoglossus imperialis from the
Adriatic (n = 3), Medi'erranean and Atlantic

Norman R o u x et al. * Tor c h i o (1961)*

Range X(1943) (1957)

2.83-4.00
2.83-3.25
2.10-2.20

3.00-3.12
4.60-5.75
3.28-3.83
2.86-3.13
2.00-2.09

5.0)
3.54
2.95
2.07

* Relative relationships calculated according to absolute values of meas ured morphometric characters given by the author

R o u x et al. * Tor c h i o (1961) *
(1957) Range SC

2.32-2.37 2.36- 2.59 2.50
- -

3.72-3.96 3.83- 4.42 4.21
- -
- -
- -

5.81-6.33 5.56- 6.62 5.94
9.78-11.11 10.44

Morphometric Au'hors' data

relationship Range X

C/postorbit. length 2.22-2.28 2.25
C/preorbit. length 4.43-4.89 4.61
C/eye diameter 3.01-3.22 3.14
C/maxilar length 2.83-2.91 2.86
C/mandibular length 2.03-2.07 2.05
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Table 4. Meristic characters of the species Arnoglossus imperialis from the Adriatic (n = 3), Mediterranean and eastern Atlantic

Meristic Authors' Norman Die uze ide R o u x et al. Torchio Bini Tortonese
characters data (1943) et ar. (1955) (1957) (1961a) (1968) (1975)

D 100-102 (94)95-106 94-105 94-96 99-104 99-104 93-106
A 76- 79 74- 82 74- 82 74 75- 80 75- 80 74- 82
P left 11 9- 11 9- 11 - 10- 12 10- 12
P right 10 - - - - 10- 12
V 6 6 6- 7 - 6 6
C 17 17 17 - 17 17

Branchiosp. 9 8- 10 - 8-10 7- 9 - ' 7- 10
Vertebrae 43 42- 45 - - - - 42- 45
Pyloric caeca 4 - - - - - -
L. lat. 57- 60 58- 63 - 59' - 56- 63 56- 63



Obtained merist:c characters gave the fin farmula:

D. 100-102; A. 76-79; P. left 11; P. right 10; V. 6; C, 17.

Obtained values af meristic characters as well as marphametr:c relatiQn-
ships (Tab!es 2, 3 and 4) are iin broad agreement with thO'se given far the
ather Mediterra:nea,n parts (N o' rrna n, 1943; TO' r c h i 'O, 1961; B i n i,
1968; Tar t o' n e s e, 1975).

Our data shQW same departures fram the data far the midAtlantic
African caasts (R o'u x et al., 1957) concerning same very impartant biametric
characteristics such as the relation.ship of standard length ta maximum bady
width (LsfTmax), standard length ta head length (LsfC), the number af rays
af dorsal and anal hns. Tar c h i o' (1961) came toOthe s:imilar canclusions
camparing his results with the results af biornetric analysis af P o' Il (1959)
suggest'ng the existence .of trapical subspecies af this species.

The analysis .of alimentary tract oantents shawed the residues af twO'
adult specimens af Polychaeta Errantia, 7 Palychaeta larvae, 7 whale and
several damaged Crustacea Decapoda larvae. Stomachs af twO' specimens were
extraardLnarily full while the stomach oQf the third specimen was almast
empty. Cantent was mainly an amorphaus mass.

There is nO' detailed data on this species food hab.ts. B i ID.i (1968) anly
reported these fish ta feed very likely like other species oQfthe genus, which
means that they are carmivarQus prey:ing {)Il1benthic avertebrata, manily Cru-
stacea.

* * *

Data on bialogy oQfthis species are alsO' very scarce. Die uze ide et al.
(1985) reparted this species to spawn in spring periad in the caastal area of
Algeria. K 1ima j and R u t k .ow i c z (1970) reported the same periad far
the Med;terranean and summer periQd far the Narth Sea. B i n i (1968) and
ToOrta n e s e (1975) pointed ta the fact that they prabably spawn all year
raund with the maximum in spring. After T'0 rta n e s e their eggs are
af 0.75 mm diameter, metamorphasis beginniing when fish achieve abaut 30 mm
in length.

The Mediterranean specimens are smaller than the Atlantic anes. Maxi-
mum length that these fi,sh achieve is 15 cm (LT) (B i 'Il:i, 1968) ar 15 toO
20 cm (D i e uze ide et. al., 1955) il!1 the Mediterranean, and 20 cm (B i n i,
1968) ar 25 cm (Klimaj and Rutkawicz, 1970; Tartonese, 1975)
in the Atlantic.

Tar c h i O' (1961) suggested, .on the -basis of the data fram Ligurian Sea,
that males are prevalent ammg adult specimens.
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PRILOG POZNAVANJU IHTIOFAUNE JADRANSKOG MORA:
ARNOGLOSSUS IMPERIALIS (RAFINESQUE, 1810) (HETEROSOMATA,

BOTHIDAE) NOVA VRSTA JADRANSKOG MORA

Iva:n Jar d a s i Armin P a Il a o r o

Institut za oceanografiju i ribarstvo, Split, Jugoslavija

KRATKI SADRŽAJ

U radu se izvještava ,o prvom sa sigurnošcu i dokumentirano utvrdenom
nalazu vrste Arnoglossus imperialis (Rafi,nesque, 1810) u Jadranskom moru.
Pronadena su tri pr'mjerka muškog spola u nesredenom materijalu ihtiološke
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zbirke Instituta za oceanografiju i ribarstvo u Splitu (1986. god.) s naznakom
lokaliteta - Brusnik i datumom nalaza - veljaca 1951. god.

Izvršena je detaljna analiza morfometrljskih i meristickih karaktera pri-
mjeraka, a dobivenI rezultati usporedeni su sa rezultatima mjerenja istih
karaktera na primjercima u Mediteranu i is:oenom Atlantiku.

Daje se takoder i analiza sadržaja probavila.

APPENDIX

Absolute values of morphometric and meristic characters
the spe:ies Arnogloss1Ls imperialis from the Adriatic

Specimen
Sex

1

O

1. Morphometric characters (in mm):

Total length (LT)
Standard length (LS)
Head length (C)
Eye diameter (O)
Postorbital length
Snout length
Maxilar length
Mandibular length
Maximum body width (Tamx)
Width of pedunculum (Tmin)
Length of dorsal fin basis (Ld)
Length of anal fin basis (La)
Length of pectoral fin (Lp) left
Length of pectoral fin (Lp) right
Length of ventral fin (Lv) left
Length of ventral fin (Lv) right
Caudal fin length (Lc)
Preanal length (Lpa)

141.0
117.5
28.4

9.3
12.4
6.2
9.9

13.f!
45.8
11.7

113.0
88.5
17.7
10.0
11.2
10.3
24.4
28.2

2. Meristic chamcters:

Number of vertebrae
Number of gill-rakers on the fir,st brainchial arch

D*
A
P right
p left
V right
V left**
C

No. of scales in 1. lateralis
No. of pyloric caeca

43
9

102
77
10
11
6
6

17
57

4

43
9

101
79
10
11
6
6

17
60

4

43
9

100
76
10
11
13
6

17
59

4

* Second, third, fourth and fifth rays prolongated; third ray the longest

** Fourth, fifth and sixth rays black; fourth ray the longest
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of analyzed specimen of

2 3
o o

118.5 138.0
09.5 115.0
23.9 27.4

7.3 8.6
10.6 12.0

5.3 5.6
8.3 9.4

11.5 13.2
38.7 44.5

9.4 11.3
95.8 110.8
73.3 86.4
16.3 18.0

9.0 10.5
9.6 12.4
7.4 9.8

20.9 24.8
24.0 25.9


