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ABSTRACT 

Use of early life history stages offish in systematic arid ecological studies has increased in recent years, It is now 
recognized that eggs and larvae present a wide atray of characters that ¿ire largely independent of adult characters 
and suitable for a systematic analysis. Fisheries recruitment studies focus on the survival of eggs and larvae as the 
most important factor influencing variations in population abundance. A requisite to these studies is detailed 
information on the appearance of fish eggs and larvae in order to identify them in plankton samples. Family 
Scombrkiae is a of a great interest to the Croatian fishery. This paper reviews all available information on the early 
developmental stages of the family Scombridae found in the eastern Adriatic. 
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INTRODUCTION 

The importance of eariy-life-history studies to fisher-
ies investigations and phylogenetic research has in-
creased dramatically during the last decade. Eariy-life-
history stages are now routinely used in fisheries studies 
to investigate the interannual variation in recruitment 
(Wooster, i 983), and in studies of the phyiogeny of 
fishes {Moser et al., 1984). The study of fish eggs and 
larvae is a key component in research into the biology, 
systematica and even population dynamics of fishes, in 
that it provides information on spawning areas and peri-
ods of many species. By combining the location of the 
eggs, larvae and adults of a species with information on 
the surrounding environment, possible environmental 
effects on spawning (egg and larval transport, etc.) can 
be inferred. Studies of this type contribute to our under-
standing of the early stages of development of fishes, 
which for certain species are still completely unknown. 
Consideration of the factors thai affect egg and larval 
survival is fundamental, since it is the early stages of de-
velopment that will eventually determine the existence 
of good or bad year classes. This is one of the main 

thrusts of ichthyoplankton studies in those areas in 
which the requisite basic information is available (egg 
and larval surveys in spawning areas during the spawn-
ing season, etc.) for the species of interest. 

family Scombridae is of great interest to the Croatian 
fishery. It forms a significant component of the total 
catch, it is not possible to get new data on catch for 
every species now, but GrubiSiC (1982) reported that it is 
between 200 and 700 tons per year for Spanish mack-
erel (Scomber japonicus), 20 and 30 tons for plain bo-
nito (Auxis rochei), around 350 tons for tunny (Thunnus 
thynnus) and around 5 tons for mackerel (Scomber 
scombrus). 

The object of this paper is to compile and present all 
available information on both the early development 
stages of the eggs and larvae of the family Scombridae 
found in the eastern Adriatic and possible spawning ar-
eas and seasons of some species from the family. 

MATERIAL AND METHODS 

The present paper sets out descriptions of the eggs, 
yolk-sac larvae and larvae of the family Scombridae 
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likely to be collected in plankton samples in the eastern 
Adriatic, together with information on the possible 
spawning areas and seasons for some species. The egg 
and larval descriptions have mostly been taken from the 
existing literature. In some cases the descriptions were 
done by the author himself based on material collected 
during surveys; in other instances the descriptions were 
published by other researchers, either for eggs and 
larvae actually collected in the eastern Adriatic itself or 
for egg and larval material collected in other areas but 
for species that also inhabit the waters of the eastern 
Adriatic. Notochord (NL) lenght was measured for 
preflexion and standard lenght (SL) for flexion larvae. 

RESULTS AND DISCUSSION 

Scomber scombrus Linnaeus, 1758. 

Eggs 

Spherical, 1.0-1.38 mm in diameter, yolk unseg-
mented, oil globule 0.28-0.36 mm in diameter (Fig. 1). 
These measures were obtained from the material col-
lected during the surveys in March 1990 in the area of 
Biitvenica (middle Adriatic) (DuldC, unpublished data). 
The eggs of mackerel were found during winter and 
spring cruises; in February in greater quantities on pro-
file island Vis - Palagru2a archipelago and in smaller 
quantities along the Italian coast from Cape Gargano to 
Brindisi (Gamuiin & Hure, 1983). The existence of the 
winter spawning ground adjacent to Palagru2a archipel-
ago was confirmed for the mackerel (Gamuiin & Hure, 
1983). it is uncertain whether the smai! number of eggs 
recorded along the Italian coast indicate a widespread 
distribution of the Palagru2a spawning ground, isolated 
catches of eggs in mid-spring off the island Vis to Rovinj 
indicate the movement of the scomber along the east 
coast. The most intensive spawning was also recorded in 
Rijeka Bight, Kvarner and northern Kvarnerid (Lissner, 
1939). 

The egg of the mackerel was first fully described by 
Cunningham (1889) from artificially fertilized eggs ob-
tained by fishermen off Plymouth. Buchanan-Woilaston 
(1911) gave the average diameter of eggs from the 
southern North Sea as 1.186 mm, and that of the oil 
globule as 0.319 mm. Ehrenbaum (1921) gave the fol-
lowing mean sizes for the egg: southern North Sea - end 
of May 1,276 mm; mid-July - 1.101 mm; north west of 
Dogger Bank - end of June - 1.139 mm; northern North 
Sea - 1.210 mm. Sella & Ciacchi (1925) found that the 
mean diameter of mackerel egg in the Mediterranean 
(Ligurian Sea) is 1.139 mm (1.071 mm - 1.193 mm) and 
the mean diameter of oii globuie is 0,32 mm (0.285 mm 
- 0.360 mm). 

Fig. i: Scomber scombrus L, (A) Egg, 1-2 mm in diame-
ter {original drawn by author); (B) Yolk-sac larva, 2.4 
mm (original drawn by author); (C) Larva, 3.7 mm; (D) 
Larva, 5.2 mm; (F) Larva, 7.0 mm; (F) Larva, 8.0 mm; 
(C) Larva, 14.0 mm (after Russell, 1976). 
Si. 1: Scomber scombrus L. (A) ikra, 1-2 mm v premeru 
(originalna risba); (B) ličinka z rumenjakovo vrečo 2,4 
mm (originalna risba); (C) ličinka, 3,7 mm; (D) ličinka, 
5,2 mm; (F) ličinka, 7,0 mm; (F) ličinka, 8,0 mm; (G) 
ličinka 14,0 mm (po Russelu, 1976). 
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Yolk-sac larvae 

DulciC (unpublished data) found mackere! yolk-sac 
larvae (n=3; range 3.7-4.1 mm length; oi! globule is 
between 0,21-0.23 mm in diameter) in the area of 
Kvarner and Rijeka Bight in April (stations 44°" 51'33"N 
14° 12'E - depth 46 m and 45° 14'N 14° 25' 30" E -
depth 62.5 m). Cunningham (1892) described the newly 
hatched yolk-sac larva and succeeded in keeping some 
alive for 4 days until the yolk was almost entirely ab-
sorbed. Subsequently, Holt (1893, 1898) also described 
the larva. When newly hatched, yolk-sac iarva is 3,3-3,9 
mm long. Holt (1893) recorded a preanai length of 1.67 
mm in a specimen 3.63 mm long. The pigmentation is 
characteristic. There is a group of melanophores on the 
head (Fig. 1). Double rows of irregularly distributed 
melanophores occur along the dorsal and ventral con-
tours of the posterior half of the body starting a certain 
distance behind the anus. The ventral row is the more 
regular and continuous. Peritoneal black, pigment oc-
curs on the upper half of the abdomen, and there are a 
few small melanophores on the snout and below the 
eye. In life there is a patch of yellow pigment behind the 
eye, and there are yellow chromatophores as well as 
melanophores on the oil globule. The eye is unpig-
mented (Fig. 1). 

Larvae 

Karlovac (1962) presented data about the food of 
mackerel iarva. The length of larvae were betwen 4.73 
mm and 15.69 mm. In the eastern Adriatic mackerel lar-
vae occur in the areas of island Dugs otok, Blitvenica, 
island Vis and Palagruza archipelago during January, 
February, March, April and June (Karlovac, 1962). Kar-
lovac (1967) found mackerel larvae at the stations in the 
8raC channel, Regner (1982) found mackerel larvae at 
the station StonCica (43° 00' N 160 20'E) in the middle 
Adriatic in January and March with frequency 0.26%, 
and DulCiC (1992) only in January with frequency 
0.04%. 

Holt (1898) described a specimen 7 days old in 
which the yolk was fully absorbed; it can thus be re-
garded as an early larva. This was 4,46 mm long with a 
preanai length of 1.73 mm. Later larvae were described 
and figured by Holt (1898), Ehrenbaum (1905-09), 
1921, 1923) and Alien (1917), among others. 

The larval pigmentation is quite distinctive and 
shows little change during growth of the larvae until it 
reaches a size of 13-14 mm when the young fish may 
begin to assume its mackere I-like form. The salient 
features of the pigmentation are the contour rows of dor-
sal and ventral melanophores on either side of the body. 
These rows start a definite distance behind the anus, re-
sulting iii a pigment-free zone dorsaily above the abdo-
men and a clear space ventrally. The rows extend prac-

tically to the tail. In the earliest: stages there may be fewer 
melanophores in the dorsal row than in the ventral row, 
but as the larva grows, equal numbers may be developed 
in the two rows, up to about 14-15 melanophores in 
each. Sometimes the dorsal and sometimes the ventral 
row appears to have the larger melanophores, There are 
a few melanophores along the urostyle and on the base 
of the developing caudal fin. There are never any 
melanophores on the sides of the body between the dor-
sal and ventral contour rows,There is a group of melano-
phores on the crown of the head, and there may be one 
or two in front of the eyes and sometimes on the snout 
and lower jaw (Fig. 1). There is rather heavy peritoneal 
pigmentation confined to the upper half of the abdomen. 
The bending up of the urostyle is gradual and probably 
begins at a length of about 6 mm, when the rudiments of 
the caudal fin are beginning to appear. Dorsal and ven-
tral interspinous areas begin to develop at a length of 8-9 
mm. The following are characteristic morphological 
features: the presence of sharp teeth on upper and tower 
jaws, which become apparent already at a length of un-
der 5 mm; the pointed anterior profile of the head when 
the mouth is closed; the flask-shaped form of the stom-
ach and rectum. When the larva has reached a length of 
about 12-13 mm, dorsolateral melanophores begin to 
appear, and at a length of 16 mm these cover the upper 
half of the body. Myomere counts give 14 preanai ele-
ments and 17 postanal elements for larvae between 5 
mm and 13 mm, length (Ehrenbaum, 1924). 

Scomber japonicus Houttuyn, 1782 

Eggs 

The eggs are spherical, on average ranging in diame-
ter from 1.06 to 1.14 mm, with an oil globule 0.26 mm in 
diameter (Kramer, 1960) (Fig. 2). The yolk is unsegmented 
and under magnification (40x) can be seen to be filed 
with a large number of tiny vacuoles, The periviteiline 
space is narrow. In advanced stages of development both 
the dorsum of the embryo and the oil globule are pig-
mented, the latter on the hemisphere facing the head. The 
spawning period of Spanish mackerel in the eastern Adri-
atic is at the end of summer and first half of autumn, and 
possiblespawninggroundsare around the islandsof Mljet, 
Vis, Dugi otok, Premuda and jabuka (MiliSiC, 1994). 

Larvae 

Larvae of this species were caught during previous 
surveys in the eastern Adriatic (Karlovac, 1967; Regner, 
1980), especially in its middle part (KaStela Bay - 43° 
31 *N 16° 19'E - depth 42 m). DulciC (1991, unpublished 
data) found Spanish mackerel larva at the station (43° 
55' 30" N )4° 49' E - depth 66.5 m) at the high sea of 
island Dugi otok. 
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Fig. I: Scomber japonicus Houttuyn, 1782 (A), (B), (C) Eggs, 1,06-1.14 mm h diameter; (D) Larva, 4.0 mm; (E) 
Larva, 5.0 mm; (F) Larva, 7,8 mm; (G) Larva, 10.0 mm; (H) Larva, 16.5 mm (after Kramer, 1960). 
Si. 2: Scomber japonicus Houttuyn, 1782 (A), (B), (C) ikre, 1,06-1,14 mm v premeru; (D) ličinka, 4,0 mm; (E) 
ličinka, 5,0 mm; (F) ličinka, 7,8 mm; (G) ličinka, 10,0 mm; (H) ličinka, 16,5 mm (po Kramer/u, 1960), 

After yolk absorption the larvae are deep-bodied and 
stubby, although body shape is more fusiform in indi-
viduals approaching the juvenile stage. In preflexion lar-
vae body depth at the cleiîhrum is 23-24% of NL 
(notochord length); body depth increases slightly to 25-
26% of SL (standard length) in flexion larvae and up to 
13 mm SL and then falls back in following stages, to 21% 
SL at 18 mm. The gut extends to somewhat less than the 
midpoint of the body in preflexion larvae, to the mid-
point in flexion and eariy post-flexion larvae, and up to 
around 63% in the late larval stages. Head length also 
increases over development, representing 23-25% of SL 
in preflexion larvae and 28% of SL in post-flexion larvae 
and late larval stages. The principal body regions of the 
larvae of this species that display pigmentation are the 

head, peritoneum, and the midventral line of the tail (Fig. 
2). Flexion and postflexion larvae also bear pigmentation 
on the dorsal contour of the body. Pigmentation on the 
midventral line of the tail in first-feeding larvae consists 
of two lines of melanophores that fuse info a single line 
from 7.5 mm SL. Pigmentation on the head becomes 
more abundant and outspread with larval growth, al-
though it never reaches the cieithral symphysis. 

Pigmentation spreading outonto the lateral walls of the 
gut in postflexion larvae. At about 5 mm NL pigmentation 
appears on developing caudal fin, at about 7 mm SL on 
the dorsal margin of the body, and at 7.5 mm SL along the 
lateral line. The urostyle is turned upwards dorsally at 6 
mm SL. Myomere counts give 31 elements for larvae 
between 5 mm and 13 mm length (Ehrenbaum, 1936). 
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Thunnus thynnus thynnus (Linnaeus, 1758) 

Eggs 

Spherical, 1.00-1.12 mm in diameter, yolk unseg-
mented, oil globule 0.25-0.28 mm in diameter, without 

periviteltine space, the oil globule and embryo are pig-
mented (Sanzo, 1932} (Fig. 3). The spawning period is in 
spring in the coastal waters along the eastern Adriatic, 
especially in the northern Adriatic (Hrvatsko Primorje 
and KvarnerHMiliSic, 1994) and the middle Adriatic 
(Piccinetti, 1973; Piccinetti et ai., 1981). 

Fig. 3: Thunnus thynnus thynnus (Linnaeus, 1758) (A), (B) Eggs, 1.00-1.12 mm in diameter; (after Sanzo, 1932); (C) 
Yolk-sac larva, 3.00 mm; (D) Yoik-sac larva, 3.84 mm; (E) Larva, 3.90 mm; (F) Larva, 4.70 mm; (G) Larva, 6.80 
mm; (Ft) Larva, 9.40 mm (originals drawn by author). 
SI. 3: Thunnus thynnus thynnus (Linnaeus, 1758) (A), (B) ikre, 1,00-1,12 mm v premeru; (po Sanzu, 1932); (C) 
Učinka z rumenjakovo vrečo, 3,00 mm; (D) ličinka z rumenjakovo vrečo, 3,84 mm; (E) ličinka, 3,90 mm; (F) 
ličinka, 4,70 mm; (G) ličinka, 6,80 mm; (H) ličinka, 9,40 mm (originalne risbe avtorja). 
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Larvae and 13 mm length {Ehrenbaum, 1924), 

Larvae of this species were caught during previous 
surveys in the eastern Adriatic, at the high sea of the 
middle Adriatic {station Stondca, 43° 00' N 16° 20' E) 
in July and September with frequency 0.10% {Regner, 
1982). Dulcid (1990, unpublished data) found tuna lar-
vae in the Kvarner area (station 44° 5V 30" N 14° 12' E -
depth 46 m), Rijeka Bight (45° 14' N 14° 25' 30" E~ 
depth 62.5 m) and near island Susak (station 44° 30' 30" 
N 14° 11' E - depth 47 m) (n-4, range 7.40 - 9.00 mm 
length). Larvae were also found in the open middle 
Adriatic (Piccinetti, 1973; Piccinetti & Piccinetti-Man-
frin, 1973, 1979; Piccinetti ef a/., 1977, 1981; Scaccini, 
1953, 1959, 1961). Standard length of tuna larvae were 
between 5.3 and 6.3 mm (n=8) (Piccinetti, 1973). Pic-
cinetti et al. (1981) found larvae in the Ionian Sea and 
southern Adriatic from mid-June to 20 July, and accord-
ing to that they presumed that spawning grounds in the 
middle Adriatic are in connection with ones in the 
Mediterranean Sea. When newly hatched, yolk-sac larva 
is 3.0 mm long and the yolk-sac is almost entirely ab-
sorbed at 3.8 mm Sanzo, 1932) (Fig. 3). Melanophores 
are distributed along the dorsal and ventral contours of 
the body at newly hatched yolk-sac larvae and after that 
there are only along ventral part. Peritoneal black pig-
ment occurs on its dorsal side. There is a group of 
melanophores on the crown of the big head and at up-
per half of peritoneum. One great spine appeared on the 
margine of preoperculum at 4.7 mm larval length. There 
is rather heavy peritoneal pigmentation at 6.8 mm larval 
length (Ehrenbaum, 1924). Eight spines appeared (one 
great in centre, four medium and three small) at 9.3 mm 
larval length. There are no more visible melanophores 
along the body (Fig. 3). Myomere counts give 18 
preanai and 21 postanal elements for larvae between 5 

Auxis rochei (Risso, 1810) 

Larvae 

This species is distributed in the middle Adriatic 
{island jabuka) (Vilidci, 1985) and in the nothern Adriatic 
{MiliSic, 1994). Piccinetti 0973) found 28 larvae (60.9%) 
in the wider area of the middle Adriatic during summers 
in 1972 and 1973, Standard length was between 2.8 and 
49 mm. Five larvae were also found in the southern 
Adriatic. According to the numerous findings of larvae in 
the middle Adriatic, Piccinetti {1973) supposed that this 
species spawn in that area. Milisid (1994) reported that 
bullet tuna spawn in spring in the Rijeka Bight, Kvarner 
and in the southern Adriatic. Piccinetti & Piccinetti-
Manfrin (1979) recorded a great number of bullet tuna 
larvae in the wider area of the middle Adriatic and in the 
part of the southern Adriatic, including the jabuka pit, 
during 1972, 1973 and 1975-1977 period. Duliic 
(unpublished data) found larva of bullet tuna at station in 
the Rijeka Bight (45° 14' N 14° 25' 30iJ E - depth 62.5 m) 
in july 1990. Standard length was 12.7 mm, 

When newly hatched, yolk sac larva is 3.0 mm long 
(Sanzo, 1932), Preanai region is about 2/5 of total length 
at a length of 5.0 mm. There are 5 spines on the preop-
erculum (Ehrenbaum, 1924) (Fig. 4), Only two or three 
melanophores are on the dorsal and six or seven on the 
ventral side of body at a short distance from the base of 
the caudal fin. When larva reached 5,7 mm, seven 
spines appeared on the preoperculum. There is a heavy 
pigmentation on the head and on the peritoneum at lar-
val length of 12 mm. Myomere counts give 20 preanai 
elements and 19 postanal elements for larvae between 5 
and 13 mm length {Ehrenbaum, 1924). 

Fig. 4: Auxis rochei (Risso, 1810) (A) Larva, 5.0 mm; (B) Larva, 5.7 mm; (C) Larva, 7.5 mm; (D) Larva, 12.0 mm 
(afterSanzo, 1932). 
SI. 4: Auxis rochei (Risso, 1810) (A) ličinka 5,0 mm; (B) ličinka, 5,7 mm; (C) ličinka, 7,5 mm; (D) ličinka, 12,0 mm 
(poSanzu, 1932). 
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Genetic species identification of tunas is useful since 
morphological identification especially of the larval and 
juvenile stages can be difficult, Pigment patterns are 
used to distinguish larvae (Matsumoto et a!., 1972; 

Nishikawa, 1985), but these changes with developmen-
tal stage and can be difficult, to apply with confidence 
(Nishikawa & Rimmer, 1987; Richards etai, 1990). 

POVZETEK 

Raziskovanje zgodnjih razvojnih stadijev rib je v zadnjih letih doživelo precejšen razmah, tako kot tudi siste-
matične in ekološke študije o njih. Danes se zavedamo, da je preživetje iker in mladic najpomembnejši dejavnik, ki 
vpliva na spremembe v številčnosti populacije neke ribje vrste. Prvi pogoj za takšno preučevanje so podrobni 
podatki o pojavljanju iker in mladic v vzorcih planktona. Družina skuš (Scombridae) je izredno pomembna za 
ribištvo v državah ob jadranskem morju. V tem članku so obdelani vsi razpoložljivi podatki o zgodnjih razvojnih 
stadijih družine skuš v vzhodnem delu jadranskega morja. 
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IZVLEČEK 

V obdobju od aprila 1995 do septembra 1996 smo v slovenskem morju s pridneno povlečno mrežo ulovili 8 vrst 
glavonožcev in 56 vrst rib, ki jih navajam v seznamu. Časovno pojavljanje navajam za 8 pridnenib vrst 
glavonožcev, 4 vrste rib hrustančnic in 42 vrst rib kostnic. Natančnejše podatke o pojavljanju navajam za lignja 
(Loligo vuigaris), moškatno hobotnico (Eledone moschata), navadnega morskega psa (Mustelus mustelus), morskega 
goloba (MySiobatis aquila), osliča (Meriuccius merluccius), mola (Merlangius merlangus), moliča (Trisopterus 
minutus), kovača (Zeus faber), volčiča (Serranus hepatus), špageta (Cepoia rubescens), bradača (Mullus barbatus), 
bukvo (Boops boops), špara (Diplodus annularis), ribona (Pagellus erythrinus), menolo (Spicara ilexuosa) in morsko 
ploščo (Piatichthys flesus), 

Ključne besede: Tržaški zaliv, Cephalopoda, Selachii-Chonclrichthyes, Osteichthyes, dinamika pojavljanja, 
seznam vrst 

Key words: Guif of Trieste, Cephalopoda, Selachii-Cbondrichthyes, Osteichthyes, occurrence, species checklist 

UVOO 

Slovenski del Tržaškega zaliva je bi! na področju 
raziskav rib, verjetno zaradi zanimivejšega preostalega 
dela Jadrana, vseskozi zapostavljen. Biološko razisko-
vanje ribištva se je v tem delu Jadrana pričelo šele ob 
koncu osemdesetih let. Razlog za takratno raziskovanje 
je bil politične narave. Sporazum z Italijo o skupnem 
izkoriščanju osrednjega dela Tržaškega zaliva je pov-
zročil nezadovoljstvo med lokalnimi ribiči, čemur je 
sledila odločitev o raziskavi zalog pridnenib rib in dru-
gih užitnih organizmov (Štirn & Bolje, 1989). Žal je 
omenjeno raziskovanje po nekaj letih zamrlo. Pozneje 
je osamosvojitev Slovenije botrovala ponovnemu 
zagonu na področju ekoloških raziskav lovnih organiz-
mov. Mlada obmorska država se je zavedela, da se bo 
morala po zgledu drugih držav, ki izkoriščajo morske 
dobrine, lotiti lastnega raziskovanja lovnih virov. Od 
začetka leta 1995 v ta namen deluje dvočlanska raz-

iskovalna skupina na Inštitutu za biologijo v Ljubljani. 
Vsakemu slovenskemu morskemu ribiču je znano 

sezonsko nihanje števila lovnih organizmov v našem 
morju, ža! pa je natančnejših podatkov o tem malo. V 
raziskovalni nalogi Šttma & Boljeta (1989) so zbrani 
edini dosedanji podatki o dinamiki pojavljanja prid-
nenib lovnih organizmov v našem morju. Pomanjkljivi 
so tudi podatki o številu vrst glavonožcev in rib v našem 
morju. Edini seznam vrst, ki obravnava tudi to območje, 
je deio Matjašiča ef al. (1975). Dinamika pojavljanja 
glavonožcev in rib je poleg seznama ulovljenih vrst 
osnova za nadaljnje ekološke raziskave teli skupin v 
slovenskem morju. 

V članku navajam rezultate o vrstah, ulovljenih s 
pridneno povlečno mrežo (PPM), in o dinamiki njiho-
vega pojavljanja v ribolovnem morju Republike Slo-
venije. Osnovni namen dela je bil ugotoviti, (i) katere 
vrste glavonožcev in rib se ulovijo s PPM in (ii) kakšna 
je njihova letna dinamika pojavljanja. 
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Tabela 1: Podatki o potegih s pridneno po vlečno mrežo, na katerih temelji raziskava o pojavljanju glavonožcev in 
rib v slovenskem morju. Legenda: PPM = pridnena povlečna mreža, MEDITS = PPM, izdelana za raziskovalne 
namene (MEDITS, 1995, 1996), KOM = PPM lokalnega ribiča. 
Table 1: Data on pulls with bottom trawling gear, on which the research into the occurrence of cephalopod and 
fish species in the Slovene part of the Adriatic Sea is based. 
datum vzorčenja - sampling date, število vzorcev - No. samples, dolžina potegov ~ length of pulls, trajanje 
vzorčenja « sampling duration, povprečna hitrost = average speed, tip PPM/dolžina zgornje vrvi ustja PPM = PPM 
type/length of upper rope mouth of PPM. Key: PPM = bottom trawling gear, MEDITS = PPM made for research 
purposes (MEDITS, 1995, 1996), KOM = PPM of a local fisherman. 
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datum vzorčenja število 
vzorcev 

dolžina potegov trajanje 
vzorčenja 

povprečna 
hitrost 

tip PPM/dolžina zgornje 
vrvi ustja PPM 

(km) (Nm) (min.) (Nm/h) 
28. 6. 1995 2 6,50 3,50 60 3,53 MEDITS/28,2 m 
25. 7. 1995 3 13,00 7,00 184 2,00 KOM /36,8 m 
3. 8. 1995 2 11,13 6,00 158 2,25 KOM /36,8 m 
22. 8. 1995 3 13,75 7,43 206 2,16 KOM /36,8 m 
18. 9. 1995 3 21,52 11,62 356 1,96 KOM /30 m 
12. 10. 1995 3 6,57 3,55 119 1,79 KOM /36,8 m 
22.11.1995 3 8,26 4,46 120 2,23 KOM/39 m 
20.12. 1995 3 9,10 4,91 120 2,46 KOM /39 m 
22.1.1996 3 8,54 4,61 125 2,22 KOM /39 m 
27. 2. 1996 3 8,86 4,79 122 2,36 KOM /52 m 
10. 4. 1996 3 8,48 4,58 121 2,29 KOM /39 m 
16, 6. 1996 2 5,63 3,04 60 3,04 MEDITS/28,2 m 
16. 7. 1996 2 6,11 3,30 80 2,48 KOM /36,8 m 
21.8.1996 3 7,67 4,14 124 2,01 KOM /39 m 
24. 9. 1996 3 7,80 4,21 120 2,11 KOM /39 m 

41 142,92 77,14 2075 

MATERIAL IN METODE 

Material 

V raziskavi sem zajel glavonožce in ribe, ki so pred-
met ribolova s PPM. V PPM so se ulovili predvsem pred-
stavniki pridnenih vrst. V ulovu je bilo vselej tudi 
manjše število osebkov nekaterih peiaških vrst. Pelaške 
vrste sem upošteval v seznamu vrst, izpustil pa sem jih 
iz dinamike pojavljanja. Za določanje vrst sem uporabil 
naslednje ključe: Roper et al, (1984) - za glavonožce ter 
Šoijan (1965) in Whitehead et at. (1986a, 1986b, 1989) 
- za ribe. 

Obravnavano območje 

Vzorčili smo v delu ribolovnega morja Republike 
Slovenije, v katerem je dovoljena uporaba PPM. Ob-
močje je proti obali omejeno s črto, ki je od obale od-
daljena eno navtično miljo. Proti odprtemu morju je ob-
močje omejeno z mejo teritorialnih voda Republike Slo-
venije. Dno na tem območju je v glavnem ravno, globina 
morja pa je v večjem delu od 22 do 24 metrov. Za 
vzhodni del je značilno ilovnato-muljasto dno (seve-
rovzhodno od strunjanskega polotoka), v zahodnem de-

lu je dno muljasto-peščeno, med oba tipa dna pa se vriva 
območje muljasto-detritnega dna (Štirn & Bolje, 1989). 

Vzorčna mesta in časovna razporeditev vzorčenja 

Vzorčili smo v obdobju od 24. 4. 1995 do 24. 9. 
1996. Za raziskavo dinamike pojavljanja glavonožcev in 
rib sem uporabi! podatke 41 vzorcev iz obdobja od 28. 
6. 1995 do 24. 9. 1996 (tabela 1), Potege s PPM smo 
opravili na treh transektih, ki so bili postavljeni bolj ali 
manj pravokotno na obalo. Transekt 1 je bil v vzhodnem 
delu (severozahodno od Koprskega zaliva ocl točke 45° 
35,55' N, 13°40,30' £ proti točki 45°34,37' N, "¡3° 
39,18* E); transekt 2 je bil v osrednjem delu (severno od 
rtiča Ronek od točke 45°36,40' N, 13°35,00' E proti 
točki 45035,00' N, 13°35,65' E} in transekt 3 v zahod-
nem delu (severozahodno od Piranskega zaliva ocl točke 
45°32,88' N, 13°30,45' E proti točki 45°33,90' N, 13° 
28,98' E) (slika 1). V enem vzorčevalnem dnevu smo 
praviloma opravili tri potege s PPM. Vzorčili smo enkrat 
na mesec, včasih pa je zaradi slabega vremena prišlo do 
večjih razmikov med dvema vzorčevalnima dnevoma 
ali do manjšega števila vzorcev v enem dnevu. Potege s 
PPM do do 18. 9, 1996 smo opravili na območjih tran-
sekt ov, vendar pa so bili potegi daljši (tab. 1). 
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Slika i: Zemljevid obravnavanega območja z označe-
nimi (ransekti, na katerih smo vzorčili s pridneno po-
vlečno mrežo. 
Fig. 1: Map of the dealt with area with marked transects 
in which sampling was carried out with bottom 
trawling gear. 

Metode vzorčenja 

Vsa vzorčenja smo opravili v svetlem delu dneva, 
junija smo vzorčili v okviru mednarodnega programa za 
raziskovanje pridnenih komercialnih organizmov v Sre-
dozemlju {MEDITS}. Pri tem smo uporabili metodiko, ki 
jo predpisuje omenjeni program {MEDITS, 1995, 1996). 
Za metodološko Izhodišče lastnih vzorčenj smo se 
držali protokola programa MEDITS, ki pa smo ga morali 
nekoliko prirediti. Obe vzorčenji sta se razlikovali pred-
vsem po tipu uporabljene PPM, času trajanja vzorčenja 
{MEDITS: 30 minut.; naše vzorčenje: 40 minut) in hitrosti 
vleke {MEDITS: 3,3 Nm/h; naše vzorčenje: 2,2 Nm/h). 
Natančnejši podatki o vzorčenju so v tabeli 1. 

Lovili smo z dvema ploviloma in mrežama, V okviru 
programa MEDITS smo vzorčili z ribiško ladjo dolžine 
32 metrov in močjo motorja 500 kilovatov. Obakrat smo 
uporabili PPM {diagonala očesa saka - 20 mm), izde-
lano v raziskovalne namene {MEDITS, 1995). Lastna 
vzorčenja smo opravili z najetim ribiškim čolnom dol-
žine 11,46 metrov in močjo motorja 80 kilovatov, ki 
tudi sicer lovi na tem območju s PPM. Uporabili smo 
srednje težko mrežo, izdelano 2a komercialni ribolov 
(diagonala očesa saka - 37 mm). V času raziskave je 
ribič spreminjal dolžino kri! mreže, kar pa sem pri izra-
čunih vselej upošteval. 

Analiza vzorcev ter ocena abundance in biomase 

Vrstno sestavo vzorcev sem ugotavljal s pregledo-
vanjem celotnih vzorcev. Ribe in glavonožce sem raz-
vrstil po vrstah. Za vsako vrsto sem prešte! osebke in jih 
stehtal. Glavonožcem sem meril dolžino plašča (Roper 

et a!., 1984), ribam pa celotno telesno dolžino (Sparre & 
Vanema, 1992). 

Površino potega s PPM sem izračuna! po obrazcu: 

a = s x h x Xz [km2] 

kjer je s pot, ki jo je opravilo plovilo, h dolžina 
zgornje vrvi ustja koče in X2 faktor zmanjšanja ustja 
mreže. Po Shindo {1972) sem uporabil faktor zmanjšanja 
0,66. Dolžino poti sem odčital z GPS na osnovi treh 
točk za vsak vzorec. Prva točka je bila mesto začetka 
vleke, druga točka je bila časovno na sredini vleke in 
tretja na koncu vleke, 

Biomaso za posamezno vrsto sem izračunal po 
obrazcu: 

b = (Cw/a)/X | [kg km"2] 

kjer je Cw teža organizmov posamezne vrste v vseh 
vzorcih, opravljenih na isti dart, a površina vseh potegov 
s PPM in Xt faktor uhajanja rib z območja ustja mreže 
(Sparre & Vanema, 1992). Po zgledu Stirn in Bolje 
(1989) sem uporabil faktor uhajanja rib 0,4, 

Abundanco osebkov posamezne vrste sem izračunal 
po obrazcu: 

Ab = (Ex/a)/X| [;EX km"?] 

kjer je Ex število osebkov posamezne vrste v vseh 
vzorcih, opravljenih na isti dan. 

REZULTATI iN RAZPRAVA 

Seznam ulovljenih vrst 

Seznam 64 ulovljenih vrst temelji na 55 vzorcih. 
Ulovili smo 8 vrst glavonožcev in 56 vrst rib. Od rib 
hrustančnic (Selachii - Chondrichthyes) smo ulovili 4 
vrste, od rib kostnic (Osteichthyes) pa .52 vrst (tabela 2). 
Med glavonožci je bilo 7 pridnenih vrst in 1 pol-
pelaška. Tri vrste rib hrustančnic so bile pridnene, ena 
pa bentopelaška. Od rib kostnic je bilo 37 pridnenih, 11 
pelaških, 3 bentopelaške in 1 polpelaška vrsta. 

Seznam vretenčarjev severnega Jadrana (Matjašič et 
al., 1975) dopolnjujem z eno vrsto giavonožca (Sepia 
orbignyana) in osmimi vrstami rib {Raja asterias, Mullus 
surmuletus, Pagellus bogaraveo, Deltentosteus quadri-
maculatus, Parablennius tentacularis, Trigloporus lasto-
viza, Phrynorhombus regius in Monochirus hispidus). 

Seznam ugotovljenih vrst se v glavnem ujema s 
seznamom, ki ga navaja Bolje (1992). Večji odmik je bil 
pri ribah hrustančnicah. V vzorcih, ki jih je obdelal 
Bolje, so bili še Scyliorhinus canicula, Squalus acan-
thias, Raja miraletus, Torpedo marmorata. V mojem 
seznamu rib kostnic manjkajo vsi predstavniki družine 
Scorpaenidae, ki jih je ugotovi! Bolje. Vsi omenjeni od-
miki so verjetno povezani z raziskovalnim območjem, 
saj je Bolje vzorčil tudi bolj jugozahodno. 

19 



ANNALES 9/'96 
Bojan MAKČFJA: POJAVLJANJE NEKATERIH VRST ClAVONOŽCEV l\> RJFi V SLOVENSKEM MORJU, 17-30 

Taxa <whl;nv «M CSPHAIOPOOA .Siipikhu? Sepia efegmsBIaiiivilSe, 1B27 iî 7 0* v'-rji'.̂  iïùïçhiaUs î, i fi rueui, J 7 5 fi 76 D> Iv-nr.ï 1-/J'/I'Ù') ).f;: i j FLIÎIIIINK, 1826 2 5 D •Sninicliciae 7i-iv.\7i.ï i.p <:) 7 P Loiî iniciat.' A/fateurbx medij il.ovn.-ii-Mjš, i 75,::;i 1S9LI 9!) Di H'i Loligo mtt&m LimurcL, ! 79(1 853 'J5 Di H'i 0< topoiiirl.ici 'J5 
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Zeus fjber imnjcw;, 1758 «23 ,ï2 D'« Siirr̂ nkliit.' SerMnus ht'p,>iii5 O.inn-i'.nis, 175,») .M 5 D 86 V''1 
Momiiidyi? 77; i. v 7'j rei*i.-,' Uhi.ix (LmnTKniji, ! 7 !>ë) ! 2 BP Cepoiiiku* Cnpol.i nii}:-',<:i:ii: Lînnneiis. 1 777 Z4<> 52 Of. Of. 
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Tabela 2: Seznam vrst, ulovljenih s pridneno povlečno 
mrežo v slovenskem morju. Seznam vrst temelji na 55 
vzorcih iz obdobja od 24. 4. 1995 do 24. 9. 1996. 
Število ulovljenih osebkov in pogostnost pojavljanja 
vrste v vzorcih pa temeljijo na 41 vzorcih (28. 6. 1995 
do 24. 9. 1996). 
D = pridneno (bentoške ali demerzalne vrste); 
P = pelaško; PP - polpelaško; BP = bentopelaško. 
Table 2: List offish species caught with bottom trawling 
gear in the Slovene part of the Adriatic Sea. The list is 
based on 55 samples taken from April 24th 1995 to 
September 24th 1996. Numbers of caught individuals 
and frequency of occurrence in samples are based on 
41 samples (jane 28th 1995 to September 24th 1996). 
št. osebkov = No. individuals 
pogostnost (%) = frequency (%) 
bivališče - habitat 
D - demersal species 
P = pelagic> PP - semipelagic, BP - benthopelagic. 

i Roper in soci., 1984; 28ninstetter, 1989; •iStehmann & 
Burkel, 1989; ''McEachran & Capape, 1989; -̂ Whitehead, 
1989a; '̂Whitehead, 1989b; 7Bauchot & SakUviha, ¡986; 
»Svetoviriov, 1986a; fSvetovicJov, 1986b; 'OQtiero, 1986; 
11 Tovtonese, 1986a; «Tortonese, 1986b; »Smith-Van«., 
1986; Nl.abbish Ning Chao, 1986; 15Hureau, 1986a; 
16Bauchot & Hureau, 1986; 17Tortonese, 1986c; 18Tor-
tonese, 1986ci; ^Hureau, 1986b; 20Coi!cil:te, 1986; ^Fnc-
ke, 1986; ^Ben-Tuvia, 1986; ^Quigrtard & praSj 1936; 
24Nielsen, 1986a; ^Nielsen, 1986b; 2eQuero ef al„ 1986; 
2"Caruso, 1986, 

Pojavljanje pridnenih vrst 

1. Maia sipa (Sepia elegans Siainviile, 1 827} 

Posamezne male sipe so bite v poletnih vzorcih, od 
junija do septembra {tabela 3). Tudi v vzorcih Boijeta 
(1992) male sipe v zimskem času ni bilo, iz česar 
sklepam, da se pojavlja le v toplejšem delu leta, 

2. Navadna sipa (Sepia officinalis Linnaeus, T 758) 

Navadne sipe so bile v spomladanskih, poletnih in 
jesenskih vzorcih, in sicer od aprila do junija, od 
septembra do oktobra 1995 in od aprila do septembra 
1996 (tab. 3), Občasno pojavljanje navadne sipe v 
vzorcih si razlagam z uporabo prelahkih PPM. Po na-
vedbah ribičev se Število sip poveča v zimskem in spo-
mladanskem času, kar je ve netno povezan o 2 njihovo 
selitvijo proti obalnim območjem, kjer naj bi se spo-
mladi in poleti drstile (Bolje, 1992). Navadna sipa se na 
obravnavanem območju :verjetno pojavlja v s e jet0 
Dolžina plaSča: 72 mm (39-117, 50*26, NMO). 
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3. Bodičasta sipa (Sepia orbignyana Ferussac, 1826) 

Po eno bodičasto sipo smo uloviii 22. 8. 1995 in 10. 
4. 1996 {tab. 3). Avgusta smo bodičasto sipo ulovili 
severozahodno od Piranskega zaliva, aprila pa severo-
zahodno od Koprskega zaliva. 

4. Sipica (Sepiola sp.) 

Posamezne sipice so bile v spomladanskih vzorcih 
(tab. 3) na območjih vseh treh transektov. Bolje (1992) 
je imel v ulovih vrsto Sepiola rondeleti, ki je bila v vseh 
vzorcih redka, v februarskih vzorcih pa je ni bilo. 

5. Pritlikavi ligenj (Alloteuthis media (Linnaeus, 1758)) 

Pritlikavi ligenj se je pojavljal vse leto, največje 
število osebkov pa je bilo od zgodnje jeseni clo pozne 
pomladi (tab. 3). Zaradi majhnosti je bilo število pritli-
kavih lignjev v ulovih vselej podcenjeno, Dolžina 
plašča: 56 mm (15-166, SD=17, N-152). 

6. Navadni ligenj (Loligo vulgaris Lamarck, 1798) 

Navadni ligenj se je pojavljal vse leto (tab. 3), v več-
jem številu pa konec poletja in jeseni (slika 2). Največji 
delež biomase vzorca so lignji dosegli novembra (35%), 
ko je bil največji tudi delež osebkov (21%). Zaradi 
polpeiaškega načina življenja je bilo število lignjev v 
vzorcih verjetno podcenjeno. Dolžina plašča: 109 mm 
{33-405, SD-59, N=425). 

7. Navadna hobotnica {Octopus vulgaris Cuvier, 1797) 

Eno navadno hobotnico smo ulovili 18. 9. 1995 
severozahodno od Koprskega zaliva. Ulov hobotnice s 
PPM je prej izjema kot pravilo, saj se hobotnica na-
vadno zadržuje bližje obali, 

8. MoŠkatna hobotnica (Eiedone moschata (Lamarck, 
1799)) 

Moškatna hobotnica se je pojavljala vse leto (tab, 3), 
Njena abundanca in biomasa sta bili največji v poletnih 
in jesenskih mesecih (slika 3). Največji delež biomase v 
vzorcih je moškatna hobotnica dosegla julija (41%) in 
septembra 1995 (44%), medtem ko je bi! njen delež leta 
1996 največji avgusta (31%). Dolžina plašča: 80 mm 
(35-140, 5D=17, N-297). 

9. Navadni morski pes (Mustelus mustelus (Linnaeus, 
1758)} 

Navadni morski pes se je pojavljal v toplejših me-
secih (slika 4, tab. 3). Takrat se je zgodilo, da so ribiči z 

enim potegom zajeli tudi do nekaj deset osebkov, med-
tem ko v drugih potegih navadnega morskega psa ni bilo 
ali pa so bili le posamezni osebki. Delež biomase na-
vadnega morskega psa je bil največji avgusta 1995, ko ie 
dosegel 41 odstotkov ulova. Naslednje leto je bil največji 
delež biomase navadnega morskega psa v juniju, ko je 
dosegel 14 odstotkov. Odsotnost navadnega morskega 
psa v vzorcih, dobljenih v hladnejšem delu leta, si 
razlagam z manjšim številom osebkov in premajhnim 
številom opravljenih vzorcev. Glede na to, da je Bolje 
(1992) navadnega morskega psa ulovil tudi pozimi, me-
nim, da se vrsta pri nas pojavlja vse leto. Celotna dol-
žina: 379 mm (278-805, SD-'i 21, N = 25). 

10. Zvezdasta raža (Raja asteria s Delaroche, 1809) 

V obeh letih smo zvezdasto ražo ulovili junija (tab. 
3) v območju severozahodno od Piranskega zaliva, 
Obakrat smo uporabili težjo PPM, kar je verjetno vzrok, 
da zvezdaste raže ni bilo v drugih vzorcih. Verjetno se, 
podobno kot druge ribe hrustančnice, tudi zvezdasta 
raža pojavlja v toplejših mesecih. To potrjujejo tudi 
rezultati Boljeta (1992), ki je zvezdasto ražo ulovil samo 
julija. 

11. Morski bič (Dasyatis pastinaca {linnaeus, 1 758)) 

Enega morskega biča smo ulovili dne 21. 8. 1996. V 
takratnem ulovu je bilo tudi več morskih golobov in 
navadnih morskih psov, iz česar sklepam, da se posa-
mezni morski biči pojavljajo skupaj z drugimi vrstami 
hrustančnic. 

12. Morski golob (Myiiobatis aquila (Linnaeus, 1 758)) 

Morskega goloba smo ujeli v drugi polovici poletja 
in zgodaj jeseni (slika 5, tab. 3). Njegovo pojavljanje se 
je v glavnem ujemalo s pojavljanjem navadnega mor-
skega psa. Največji delež biomase v ulovu je morski 
golob dosegel avgusta 1995, ko je dosegel 9 odstotkov. 

13. Ugor (Conger conger ([Artedi, 1738] Linnaeus, 
1 758)) 

Enega ugorja smo ulovili dne 24. 4, 1995 severo-
zahodno od Piranskega zaliva. Po navedbah ribičev 
ugorja pred letom 1994 ni biki v ulovih s PPM, leta 
1994 in 1995 pa so pogosto ulovili posamezne osebke. 

14. Veliko morsko silo (Syngnathus acus Linnaeus, 
1758} 

Eno veliko morska šilo smo ulovili dne 21. 8. 1996, 
Po navedbah ribičev se posamezni osebki velikega mor-
skega šila občasno ulovijo v PPM. 
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Slika 4: Navadni morski pes (Mustelus mustelus (Lin-
naeus, 1758)). 
Fig. 4: Smoothhound (Mustelus mustelus (Linnaeus, 
1758)). 

Slika 2: Abundanca (o) in biomasa (x) lignja (Loligo vul-
garis Lamarck, 1798) na območju ribolova s pridneno 
povlečno mrežo v slovenskem morju (os = število 
osebkov). 
Fig. 2: Abundance (o) and biomass (x) of Common 
Squid (Loligo vulgaris Lamarck, 1798) caught with bot-
tom trawling gear in the Slovene part of the Adriatic 
(os - No. individuals). 

Slika 3: Moškatna hobotnica (Eledone moschata (La-
marck, 1799)), Glej podnapis pod sliko 2 za razlago. 
Fig, 3: Musky Octopus (Eledone moschata (Lamarck, 
1799)) (see fig. 2 for explanation). 
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Slika 5: Morski golob (MyI i oba t is aquila (Linnaeus, 
1758)). 
Fig. 5: Common Eagle Ray (Myliobatis aquila (Linnaeus, 
1758)). 

Slika 6: Oslič (Merluccius merluccius (Linnaeus, 1758)). 
Fig. 6: Hake (Merluccius merluccius (Linnaeus, 1758)). 

Slika 7: Atol (Merlangius merlangus (Linnaeus, 1758)). 
Fig. 7: Whiting (Merlangius merlangus (Linnaeus 1758)). 

V5Q 
t60 
14Û 

i \70 
j? 100 
1 BO 
i o 60 

dO 
70 
Q 

. IDÛ-QD 
Ö0CKJ 
eocrê C" 

• 7tlOQ 1 
eaoo © 

saûû l 
3 • JlOOC l 
3 

îoac- I 1 • 2Û0G I 1 

! ^ ^ 
s 5 S 

drïBvî 

« S K S 

Slika 8: Molic (Trisopterus minutus (Linnaeus, 1758)). 
Fig. 8: Poor-Cod (Trisopterus minutus (Linnaeus, 1758)). 

Slika 9: Kovač (Zeus faber (Linnaeus, 1758)). 
Fig. 9: John Dory (Zeus faber (Linnaeus, 1758)). 
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Slika 10: Volčič (Serranus hepatus {Linnaeus, 1758)). 
Fig. 10: Brown Comber (Serranus hepatus (tinnaeus, 
1758)). 
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Slika 11; Špaget (Cepola rubescens Linnaeus, 1766). 
Fig. 11: Red Bandfisb (Cepola rubescens Linnaeus, 
1766). 
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Slika 12: Brada£ (Mullus barbatus Linnaeus> 1758). 
Fig. 12: Red Mullet (Mullus barbatus Linnaeus, 1758). 

Slika 13: Bukva (Boops boops (Linnaeus, 1758)). 
Fig. 13: Bogue (Boops boops (Linnaeus, 1758)). 
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SUka 14: Spar (Diplodus annularis (Linnaeus, 1758)). 
Fig. 14: Annular Sea Bream (Diplodus annularis (Linna-
eus, 1758)). 

Slika 15: Ribon (Pagellus erytbrinus (Linnaeus, 1758)). 
Fig. 15: Common Pandora (Pagellus erytbrinus (Linna-
eus, 1758)). 

Slika 16: Menola (Spicara flexuosa Rafmesque, 1810). 
Fig. 16: Menola (Spicara flexuosa Rafmesque, 1810). 
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Slika 17: Morska plošča (Platichthys flesus (Linnaeus, 
1758)). 
Fig. 17: Flounder (Piattichthys flesus (Linnaeus, 1758)). 
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15. Dolgonosi morski konjiček (Hippocampus ramu-
losusLeach, 1814) 

Enega doigonosega morskega konjička smo ulovili 
24. 4. 1995 severozahodno od Piranskega zaliva, enega 
pa 22. 1. 1996 severozahodno od Koprskega zaliva. Po 
navedbah ribičev se posamezni osebki doigonosega 
morskega konjička občasno ulovijo v PPM. 

16. Oslič (Merluccius merluccius (Linnaeus, 1758)) 

Abundanca in biomasa osliča sta nihali {slika 6, tah. 
3). Čeprav v vzorcih treh vzorčevalnih dni osliča ni bilo, 
menim, da je bil prisoten vse leto. Njegov delež 
biomase v vzorcih je bil največji junija 1995, ko je 
dosegel Sest. odstotkov. Tudi Bolje (1992) je ugotovil, da 
se je oslič pojavljal vse leto, pri čemer je bilo nekaj 
posebnega večja ugotovljena abundanca in biomasa te 
vrste leta 1987. Celotna dolžina: 277 mm (143-375, 
SD=76, N-8). 

17. Mol (Merlangius mertangus (Linnaeus, 1758)) 

Mol se je pojavljal vse Jeto (tab. 3). Največ jih je bilo 
v toplejših mesecih leta 1995, po tistem pa sta tako 
biomasa kot abundanca pričeli upadati (slika 7). Delež 
biomase mola v ulovu je bil največji v jesenskih in zim-
skih mesecih, ko je decembra 1995 dosegel 47 odstot-
kov, Celotna dolžina: 209 mm (78-312, SD-51, N=261). 

18. Molič (Trisopterus minutus (Linnaeus, 1758)) 

Moličev je bilo največ poleti 1995, nato pa sta bio-
masa in abundanca te ribe naglo upadli (slika 8, tab, 3). 
Naslednje poletje moliča v ulovih skorajda ni bilo. De-
lež biomase v ulovu je bil največji v začetku avgusta 
1995, ko je dosegel 12 odstotkov. Po podatkih Boljeta 
(1992) se molič pojavlja vse leto, v zimskih mesecih pa 
je ulov moliča večji. Celotna dolžina: 129 mm (55-210, 
SD=30, N=85). 

19. Kovač (Zeus faber Linnaeus, 1 758) 

Pojavljanje kovača je doseglo višek v poletnih me-
secih (slika 9, tab. 3). Kljub temu da kovača ni bilo v 
vzorcih treh vzorčevalnih dni, se na obravnavanem 
območju verjetno pojavlja vse leto. Novembra 1995 je 
bil delež biomase kovača v vzorcih največji in je do-
segel sedem odstotkov. Celoletno pojavljanje kovača 
potrjujejo tudi podatki Boljeta (1992). Celotna dolžina: 
182 mm (64-305, SD=65, N=35). 

20. Brane in (Dicentrarchus iabrax (Linnaeus, 1758)) 

Enega brancina smo ulovili dne 20, 12. 1995 v ob-
močju severozahodno od Koprskega zaliva. Po naved-

bah ribičev brancina redkokdaj ulovijo s PPM, saj se 
zadržuje bližje obali. Celotna dolžina: 435 mm. 

21. Volčič (Serranus hepatus (Linnaeus, 1 758)) 

Volčič se je pojavljal vse leto, pogostejši pa je bil 
poleti in jeseni (slika 10, tab. 3). Med posameznimi 
vzorčevainimi dnevi je delež biomase volčiča močno 
nihal, največjo vrednost pa je dosegel junija 1996, ko je 
bil njegov delež 18 odstotkov. Podobno je nihal tudi 
delež osebkov v vzorcu, ki je svojo največjo vrednost 
(46%) dosegel avgusta 1996, Celotna dolžina: 99 mm 
(77-123, SD=9, N=160). 

22. Špaget (Cepola rubescens Linnaeus, 1766) 

Špaget se je pogosteje pojavljal v toplejših mesecih 
(slika 11, tab. 3). Takrat je bil tudi delež njegove bio-
mase v ulovu največji, ni pa presegel treh odstotkov. Po 
podatkih Boljeta (1992) se špaget v obravnavanem ob-
močju pojavlja vse leto, Celotna dolžina: 395 mm (270-
515, SD-98, N=6). 

23. Korbei (Umbrina cirrosa (Linnaeus, 1758)) 

Enega korbela samo ulovili 20. 12. 1995 (tab. 3) 
severozahodno od Koprskega zaliva. Po navedbah ribi-
čev se posamezni korbeli pojavljajo samo v zimskem 
času. Celotna dolžina: 404 mm. 

24. Bradač (Mullus barbatus Linnaeus, 1758) 

Za bradače je bilo značilno, da so se v manjšem 
številu pojavljali poleti in jeseni 1995, septembra 1996 
pa sta njihova abundanca in biomasa naglo narasli (slika 
12, tab. 3). Povečanje števila bradačev se je zdelo 
nenavadno tudi ribičem. Značilno je bilo, da biomase 
bradačev do septembra 1996 niso presegle dveh od-
stotkov vzorca. V drugi polovici septembra je delež bio-
mase bradačev dosegel 17 odstotkov, delež osebkov pa 
19 odstotkov. Tudi Bolje (1992) je ugotovil, da se bra-
dači v Tržaškem zalivu v večjem številu pojavijo jeseni, 
medtem ko jih je v drugih obdobjih leta malo. Celotna 
dolžina: 143 mm (90-215, 50=21, N=129). 

25. Progasti bradač (Mullus surmutetus Linnaeus, 1758) 

Progastega bradača smo ulovili 24. 9. 1996 (tab. 3) 
severozahodno od Piranskega zaliva. Dva osebka sta 
bila v vzorcih, ki so zbujali pozornost zaradi velikega 
Števila bradača (Mullus barbatus). Njuni celotni dolžini 
sta znašali 186 in 231 milimetrov. 

26. Bukva (Boops boops (Linnaeus, 1758)) 

Za bukvo je bilo značilno precejšnje nihanje abun-
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dance in biomase v poletnih in jesenskih mesecih, med-
tem ko je v hladnem delu leta v vzorcih ni bilo {slika 13, 
tab. 3). Tudi ko je bilo bukev največ, je delež njihove 
biomase komaj presegel en odstotek. Glede na podatke, 
ki jih je navedel Bolje (1992), lahko sklepam, da se 
bukva kljub odsotnosti v vzorcih iz hladnejših mesecev 
na obravnavanem območju pojavlja vse leto. Celotne 
dolžine 4 bukev so bile med 207 in 226 milimetri. 

27. Zobatec (Dentex dentex (Linnaeus, 1758)) 

Enega zobatca smo ulovili 24. 9, 1996 (tab. 3) seve-
rozahodno od Piranskega zaliva. Ribiči ga s PPM ulovijo 
zelo redko, saj se zadržuje bolj ob obali. Celotna dol-
žina je bila 131 milimetrov. 

28. Spar (Diplodus annularis (Linnaeus, 1758)) 

Špari so se pojavljali vse leto, bolj množično pa po-
leti in jeseni (slika 14, tab. 3). Deleži biomase v vzorcih 
so se poleti in jeseni gibali med 7 in 8 odstotki, največjo 
vrednost pa je delež biomase dosegel konec septembra 
1996, ko je dosegel 19 odstotkov. Celotna dolžina: 138 
mm {72-189, SD=23, N=113). 

29. Ovčica (Litbognatbus mormvrus (Linnaeus, 1758)) 

Edini ulov ovčtce je bil 24. 4. 1995 v območju 
severozahodno od Piranskega zaliva, ko je bilo v vzorcu 
6 osebkov. 

30. Okati ribon (Pagellus bogaraveo (Brunnich, 1768)) 

Dva okata ribona smo ulovili 18. 9. 1995 (tab. 3) v 
obtiiočju severno od rtiča Ronek. Celotni dolžini sta 
znašali 137 in 145 milimetrov. 

31. Ribon (Pagellus erythrinus (Linnaeus, 1758)) 

Ribonl so se v večjem Številu pojavljali v poletnih 
mesecih (slika 15, tab. 3). Takrat je delež biomase v 
vzorcih dosegal 30 odstotkov. Glede na podatke Boljeta 
(1992) sklepam na celoletno pojavljanje ribona. Celotna 
dolžina: 181 mm (82-393, SD-48, N=221), 

32. Pagar (Pagrus pagrus {Linnaeus, 1758)) 

Enega pagra smo ulovili 22. 11. 1995 (tab. 3) v 
območju severozahodno od Piranskega zaliva. Tega dne 
so se posamezni osebki ulovili tudi pri rednem ribolovu 
s PPM. Celotna dolžina je bila 171 milimetrov, 

33. Orada (Sparus aurata Linnaeus, 1758) 

Eno orado smo ulovili 20. 12. 1995 (tab, 3) na ob-
močju severozahodno od Piranskega zaliva. Orada je 

bila tudi po podatkih Boljeta (1992) redko ulovljena 
vrsta s PPM. Celotna dolžina je bila 220 milimetrov. 

34. Menola (Spicara flexuo$a Rafinescjue, 1810) 

Mercola se je v obravnavanem območju pojavljala 
vse leto, večjo abundanco in biomaso pa je dosegla v 
toplejših mesecih (slika 16, tab. 3). Delež njene bio-
mase v ulovu je bil največji aprila in junija 1996, ko je 
dosegel 27 odstotkov. Aprila je bil največji tudi delež 
osebkov (43%). Celoletno pojavljanje menole v Tržaš-
kem zalivu potrjujejo tudi podatki Boljeta (1992), Celot-
na dolžina: 143 mm (70-230, SD=27, N=671). 

35. Rumena ustnača (Symphodus cinereus (Bonnaterte, 
1 788)) 

Tri rumene ustnače smo ulovili 18. 9. 1995 seve-
rozahodno od Koprskega zaliva in severno od rtiča Ro-
nek. 16. 6. 1996 smo severozahodno od Piranskega 
zaliva ulovili 9 rumenih tistnač (tab. 3). Glede na po-
datke Boljeta (1992) se rumena ustnača na obravnava-
nem območju verjetno pojavlja vse leto. Celotna dol-
žina: 93 mm (61-111, SD=16, N-1 2). 

36. Morski zmaj (Trachinus draco Linnaeus, 1758) 

Morskega zmaja smo ulovili v treh vzorčevalnih 
dneh med junijem in oktobrom (tab, 3), vselej v ob-
močju severozahodno od Piranskega zaliva. V vzorcih 
so bili vselej le posamezni osebki. Celotne dolžine 3 
morskih zmajev so bile med 248 in 285 milimetri. 

37. Zvezdogled (Uranoscopus scaber Linnaeus, 1758) 

Enega zvezdogleda smo ulovili 25, 7. 1995 (tab. 3) 
na območju severozahodno od Koprskega zaliva. 

38. Pegasti glavač (Delteritosteus quadrimaculatu$ (Va-
lenciennes, 1837)) 

Pegasti glavač se je na obravnavanem območju po-
javlja! vse leto (tab. 3). Številnejši je bil v toplejšem delu 
leta. Največ osebkov smo ulovili junija 1996, ko jih je 
bilo v dveh vzorcih 213. Število pegastega glavača je 
bilo v vseh vzorcih, razen v junijskih, podcenjeno zaradi 
uporabe lažje PPM. Celotna dolžina: 75 mm (62-84, 
SD=6, N=23). 

39. Črni glavač (Cobius niger Linnaeus, 1758) 

Črni glavač je bil v mreži vse leto, občasno pa je v 
katerem od vzorčevalnih dni manjkal (tab. 3). Število 
črnega glavača je bilo v vseh vzorcih, razen v junijskih, 
podcenjeno zaradi uporabe lažje PPM. Celotna dolžina: 
104 mm (70-138, SD=18, N=18). 
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vrsla VI VII VIII IX X XI XII 1 [J IV VI Vil VIH IX 
Sepia elegans 2 - - 1 - - - - 2 -

Sepia officinalis 3 - - 2 2 2 - - - 2 3 - 2 2 
Sepia orbignyana - - 1 - - - - - - 2 - - - -

Sepiola sp. - - - - - - - - - 2 3 - -

Alloteuthis media 4 4 3 3 4 4 3 4 4 4 4 3 3 4 
Loligo vulgaris 3 3 3 3 4 4 3 3 3 3 2 3 3 4 
Octopus vulgaris - J - - - - - - - - - -

Eledone moschata 4 4 4 4 3 3 2 3 2 2 4 3 3 3 
Mustelus mustelus 3 2 3 - 2 - - - - 2 4 3 - 2 
Raja asterias 2 - - - - - - - - - 2 - - -

Myliobatis aquila - 2 ! 2 - - - - - 2 
Hippoc. ramuio5us - - - • - 2 - -

Merkic. merkicclus 3 3 2 3 2 2 - 2 2 2 2 2 
Merlán, merlangus 4 4 4 4 3 3 4 3 2 3 3 3 2 2 
Tfisopterus minutus 4 3 4 4 3 2 3 1 - 3 2 - 2 
Zeus faber 3 2 2 3 2 2 2 2 - • 3 3 2 -

Serranus hepatus 5 3 3 4 4 3 3 3 - 2 5 4 4 4 
Dicentrar. labrax - - - - - 2 - - - - - - -

Cepola rubescens 4 3 3 3 2 - 2 2 - - 3 3 3 3 
Umbrlna c i irosa - - - 2 - - - - - -

Mullos barbaUss 2 2 3 3 2 2 1 2 - - 3 4 
Mullus surmuleUis - - - - - - - - 2 
8oops boops 3 2 2 2 2 - - - 3 2 2 
Oentex dentex - - - - - - - - - 2 
Diplodus annularis 4 4 3 3 3 2 2 2 - 2 2 3 4 4 
Pagellus bogaraveo - - - 2 - - - - - - - - - -

Pagellus erytbrinus 4 4 4 4 3 2 2 - 2 3 4 3 3 
Pagrus pagrus - - - - - 2 - - - - - - -

Sparus aurala - - - - - - 2 - - - - -

Spicara flexuosa 4 4 4 4 4 4 3 3 2 4 S 4 4 3 
Sympho. cinereus - - - 2 - - - - - 3 -

Tracliinus draco - - - 2 - - - - 2 - 2 
Ura nose o. scaber - 1 - - - - - - - - - -

0 . quadrimaculatus 3 1 2 2 2 2 3 2 - 3 4 3 3 2 
Cobius niger 4 2 1 3 2 - 2 2 3 2 3 2 
Callíonymus sp. - - - - - - - 2 - -

8lermtus ocellaris 2 - - - - - - - - - -

Parab, gatíoruglne 2 - - - - - - - - 2 2 ~ -

Parab, tentacularis - - - - - - - - 2 -

Liza aurata 2 2 - - - - - - - 2 2 
Triglop. lastoviza - - - 2 - - - - - - - - -

Phiynorhom. regius - - - - - - - - 2 - -

Arnoglossus laterna 3 1 - - - - - - - 3 - -

Platichtliys ílesus - - - - - 2 3 2 - - - -

Buglos. luteum 2 2 - - - - - 2 - - -

Monocb. hispklus 2 - - - - - - 3 - - -

Solea kleinii - - - 2 - - - - - - - - -

Solea vulgaris 2 - - - - - 2 - - - - - -

Lophius pisc.atorius - 2 - - - - - - - - - - - -

Tabela 3: Mesečno pojavljanje pridnenih, bentopelaških in polpelaškib vrst glavonožcev in rib v območju ribolova 
s pridnenimi povlečnimi mrežami v slovenskem morju. Analiza abundance vrst temelji na 41 vzorcih iz obdobja od 
28. 6. 1995 do 24. 9. 1996. Abundance so prikazane v naslednji lestvici: - (0); 1 (1-9); 2 (10-99); 3 (100-999); 4 
(1000-9999) in 5 (10000-99999 osebkov). 
Table 3: Monthly occurrence of demersal, benthopelagic and semipelagic cephalopod and fish species caught with 
bottom trawling gear in the Slovene part of the Adriatic Sea. Analysis of the species abundance is based on 41 
samples taken from June 26th 1995 to September 24th 1996. Abundances are shown on the following scale: - (0); 
1 (1-9); 2(10-99); 3 (100-999); 4 (1,000-9,999) and 5 (10,000-99,999 individuals). 

26 



ANNALES 9/'96 
Bojan MARČETA: POJAVLJANJE NEKATERIH VRST C I. AVONOŽCEV iN RIB V SLOVENSKEM MORJU, S7-30 

1- j « ^ l i f c , ™ 

Gobius rtiger (Foto: M. Richter), 
Gobius niger (Photo: M. Richter), 

40. Zmajček (Caitionymus sp.) 

Zmajčka smo ulovili 16. 6. 1996 {tab. 3) v območju 
severozahodno od Koprskega zaliva. Verjetno bi se 
zmajčki pogosteje pojavljali v vzorcih, ko bi bili upo-
rabljali težjo PPM, 

41. Okata babica (Blennius ocellaiis Linnaeus, 1758) 

Po eno okat.o babico smo ulovili 24. 4, in 28. 6. 
1995 {tab. 3), obakrat v območju severozahodno od 
Piranskega zaliva. Verjetno bi se okate babice pogosteje 
pojavljale v vzorcih, ko bi bili uporabljali težjo PPM. 

42. Rjasta babica (Parablennius gattorugine {Brunnich, 
1768)) 

Posamezne rjasle babice smo ulovili v času od junija 
do julija (tab. 3) na območjih severozahodno od Ko-
prskega zaliva in severozahodno od Piranskega zaliva, 

•Verjetno bi se rjasta babica pogosteje pojavljala v 
vzorcih, ko bi bili uporabljali težjo PPM. 

43. Rogata babica (Parablennius tentacuiaris (Brunnich, 
1768)) 

Eno rogato babico smo ulovili 16. 6. 1996 {tab. 3) v 
območju severozahodno od Piranskega zaliva. 

44. Zlati cipelj (Liza aurata {Risso, 1810)) 

Zlati ciplji so se pojavljali v ulovu v času od junija 
do septembra, večinoma na območju severozahodno od 
Koprskega zaliva. V vzorcih so bili vselej le posamezni 
osebki. Celotne dolžine sedmih zlatih cipljev so bile 
med 275 in 378 milimetri. 

45. Rumeni kruleč (Trigla lucerna Linnaeus, 1758) 

Enega rumenega kruica smo ulovili pri rednem ribo-
lovu 20. 12. 1995 v območju severozahodno od Pirana. 
V ulovih Boijeta (1992) je bil rumeni kruleč redek, 
vendar se je pojavljal vse leto. 

46. Progasti kruleč (Trigloporus lastoviza (Brunnich, 
1768)) 

Enega progastega kruica smo ulovili 12. 10. 1995 
(tab. 3) v območju severozahodno od Piranskega zaliva. 
Njegova celotna dolžina je bila 1 53 milimetrov. 

47. Kosmati romb (Phrynorhombus regius (Bonnaterre, 
1 708)) 

Štiri kosmate rombe smo ulovili 16. 6. 1996 (tab. 3) 
v območjih severozahodno od Koprskega zaliva in seve-
rozahodno od Piranskega zaliva. Po podatkih Boijeta 
(1992) so bili kosmati rombi redki, vendar pa so se po-
javljali vse leto. Verjetno bi bili kosmate rombe po-
gosteje ulovili s težjo PPM. 

48. Patarača (Arnogiossus laterna (VValbaum, 1 792)) 

Posamezne patarače so bile v vzorcih od aprila do 
julija (tab. 3). Po podatkih Boijeta (1992) se je patarača 
pojavljala vse leto. Verjetno bi bili pataračo pogosteje 
ulovili s težjo PPM. 

49. Morska plošča (Platichthys flesus (Linnaeus, 1758)) 

Morska plošča se je pojavljala v zimskih mesecih 
(slika 17, tab. 3). Delež njene biomase je bil največji v 
januarskem vzorcu, ko je dosege! devet odstotkov. 
Pojav morske plošče v Tržaškem zalivu v zimskih me-
secih je ugotovil tudi Bolje {1992). Pozimi prihajajo 
morske plošče v Tržaški zaliv zaradi drstitve. Celotna 
dolžina: 185 mm (141-276, SD=36, N=35). 

50. Pritlikavi morski list (Buglossiclium luteum {Risso, 
1810)) 

Posamezne pritlikave morske liste smo ulovili v 
junijskih in julijskih vzorcih (tab. 3). Verjetno bi se bili 
pritlikavi morski listi pojavljali pogosteje v vzorcih, ko 
bi bili uporabljali težjo PPM. Celotni dolžini dveh oseb-
kov sta bili 90 milimetrov. 

51. Hrapavi morski list (Monochirus hispidus Rafi-
nesque, 1814) 

Posamezne hrapave morske liste smo ulovili aprila in 
junija (tab. 3). V vzorcih Boijeta (1 992) je bil hrapavi 
morski list redek, vendar se je pojavljal vse leto. Ver-
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jetno bi se bi! hrapavi morski list pogosteje pojavljal v 
vzorcih, ko bi bili uporabljali težjo PPM. 

52. Čmorobi morski list (Solea kleinii [Risso] Bonaparte, 
1833) 

Posamezne črnorobe morske liste smo ulovili med 
aprilskim in oktobrskim vzorčenjem (tab. 3). Obakrat je 
bil čmorobi morski list v vzorcih, ujetih v območju 
severozahodno od Piranskega zaliva. Podatki Boljeta 
(1992) kažejo, da se čmorobi morski list v našem morju 
pojavlja vse leto, več pa jih je v zahodnem delu. Ver-
jetno bi se čmorobi morski list pogosteje pojavljal v 
vzorcih, ko bi bili uporabljali težjo PPM. 

53. Morski list (Soiea vulgarisQuensel, 1806) 

Posamezni morski listi so bili v aprilskih, junijskih in 
decembrskih vzorcih (tab. 3). Podatki Boljeta (1992) ka-
žejo, da se morski list v našem morju pojavlja vse teto, 
več pa jih je v zahodnem delu. Verjetno bi se morski list 
pogosteje pojavljal v vzorcih, ko bi bili uporabljali težjo 
PPM. 

54. Morska žaba (Lophius piscatorius Linnaeus, 1758) 

Dve morski žabi smo ulovili 25. 7, 1995 (tab. 3) v 
območju severno od rtiča Ronek. Verjetno so v obrav-
navanem območju posamezne morske žabe le v top-
lejših mesecih, na kar kažejo tudi podatki Boljeta 
(1992). 

Spreminjanje abundance 

V slovenskem morju se je abundanca obravnavanih 
vrst med letom bolj ali manj spreminjala. Spremembe so 
bile po eni strani posledica sezonskih selitev (Pifcher & 
Hart, 1994), po drugi strani pa je na zmanjševanje 
abundance verjetno vplival tudi ribolov. Sezonske selit-
ve živali v območju Tržaškega zaliva so verjetno pove-
zane z razmnoževanjem, količino hrane in nekaterimi 
fizikalno kemijskimi dejavniki, kot so temperatura, sla-
nost in količina raztopljenega kisika, žal pa selitev in 
njihovih vzrokov v tem območju Še niso raziskali. 

Pojav morske plošče v našem morju je nedvomno 
povezan z razmnoževanjem (Bolje, 1992). Tudi neka-
tere druge vrste rib, na primer ribon, se v večjih koli-

činah pojavijo v času, ko imajo zrelejše gonade. Abun-
danca pridnenih vrst rib, z izjemo borealne morske 
ptošče, je bita v hladnejšem obdobju leta nižja. To je 
verjetno posledica nizkih temperatur v zimskem času, 
saj pade temperatura vode na dnu v zimskih mesecih 
tudi pod 10°C (Vukovič et al., 1995). Vzrok za začasno 
zmanjšanje abundance osebkov bentoških vrst (na pri-
mer moškatna hobotnica) je lahko tudi hipoksija. 
Zmanjšane količine raztopljenega kisika v pridnenem 
sloju vode so v tem območju značilne za konec poletja 
in jesen (Vukovič efa/.,1995), 

Viri napak pri oceni abundance in biomase 

Struktura vzorcev, vzetih z lažjo in težjo PPM, se je 
nekoliko razlikovala. V vzorcih, vzetih z lažjo PPM, je 
bilo bolj podcenjeno število bentoških organizmov, 
predvsem predstavnikov skupin Sepiidae, Sepiolidae, 
Octopodidae, Rajidae, Myliobatoidei, Trachiniclae, 
Uranoscopidae, Gobiidae, Callionymidae, Blenniidae in 
Heterosomata (Pieuronectiformes), Zaradi manjšega 
očesa mreže v končnem delu (saku) je bilo v ulovu 
raziskovalne mreže tudi več osebkov manjših vrst ozi-
roma nedoraslih organizmov. Največja velikostna selek-
cija je namreč ravno v končnem delu mreže (Sparre & 
Venema, 1992). 

H M B I K B i 

Mullus surmuietus (Foto: M. Richter). 
Mullus surmuietus (Photo: M, Richter). 
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SUMMARY 

Ichthyological research in the Slovene part of the Gulf of Trieste has been somewhat neglected in the past, for the 
biological research in this part of the Adriatic began not until the late 80's. The article presents the results of the 
research into the dynamics of occurrence of certain cepbalopod and fish species and could serve as a basis for a 
further ecological research on these groups in our waters. 

From April 1995 to September 1996, 8 cepbalopod and 56 fish species were caught with bottom trawling gear in 
the Slovene part of the Adriatic Sea. Details on the occurrence of 8 bathyal cepbalopod species, 4 species of 
cartilaginous fish and 42 species of bony fish are listed, with more detailed descriptions of the following species: 
Common Squid (Loiigo vulgaris), Musky Octopus (Eiecione moschata), Smoothhound (Mustelus mustelus), Common 
Eagle ftay (Myliobatis aquila), Hake (Merluccius meriuccius), W/j/fi'ng{Mei'langius merlangus), Poor-Coc/(Trisopterus 
minutus), john Dory (Zeus faher), Brown Comber (Serranus hepatus), Red Bandfish (Cepola albescens), Red Mullet 
(Mullus barbatus), Bogue (Boops hoops), Annular Sea Bream (Diplodus annularis), Common Pandora (Pagellus 
erythrinus), Menola (Spicara flexuosa) and f/ount/er {Platichthys flesus). 
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ABSTRACT 

The stomach contents of 964 damseifish Chromis chromis collected in the eastern central Adriatic in 1992 and 
1993 were examined to assess the diet, as influenced by season and fish size, Damseifish is carnivorous from the 

juvenile stage onward, feeding on a narrow range of plankton and benthic prey items, Higher intensity of feeding 
activity in spring could be related to temperature and/or gonadal maturation. During all seasons copepods 
constituted the most important food resource by weight, number and frequency of occurrence. Appendicularia and 
cladocerans were the second most important food category. Dietary overlap was relatively high, indicating that the 
feeding spectrum of damseifish changed little across seasons, but for size groups was small, indicating greater 
changes in feeding spectrum. 

Ključne besede: črnik, Chromis chromis, prehrana, prehranjevalne navade, ceponožci, vzhodni Jadran 
Key words: damseifish, Chromis chromis, food, feeding habits, copepods, Eastern Adriatic 

INTRODUCTION 

The damseifish, Chromis chromis {Linnaeus, 1758) is 
a small fish found in shoals in mid-water above or near 
rocky reefs or above sea grass (Posidonia) meadows at 
depths ranging from 3 to 35 m. It occurs in the 
Mediterranean and from Portugal southwards to Angola 
(Quignard & Pras, 1986). 

In the Eastern Adriatic, the damseifish is abundant 
(Grubišič, 1982; Milišič, 1994), but it is of no commer-
cial value along the eastern coast (except on the central 
Adriatic islands of Solt.a, Hvar, Korcula and Lastovo, 
where it is much appreciated). In coastal fishery of Dal-
matia, damseifish form a small but significant compo-
nent of the coastal beach seine and gill net catch that is 
used as delicious food and as bait for lobsters. We have 
no new data on catch, but. Grubišič (1982) reported that 
it is around 30 tons per year. 

There are some data about the biology and ecology 
of this species from the eastern Adriatic. Dulčič et at. 
(1994a) presented data on the length-weight relationship 
in damseifish during spawning in the Eastern Adriatic. 
Dulčič et al. (1994b) analysed the vertebra! number of 
damseifish. Age, growth and mortality of damseifish 
were presented by Dulčič & Kraljevič (1995). 

Despite its abundance, very little is known about the 
trophic ecology of damseifish in the Mediterranean Sea. 
The present study deals with food and feeding habits of 
the damseifish off the Eastern Adriatic. The purpose was 
to examine the feeding habits and intraspecific resource 
partitioning across seasons and during developmental 
life stages of damseifish in the Eastern Adriatic. 

MATERIAL AND METHODS 

A total of 964 specimens of damseifish were ob-
tained during four seasonal beach seine survey cruises, 
from summer 1992 to spring 1993. Samples were taken 
near the island of Trstenik in the central Adriatic (Fig. 1}. 
Damseifish were fixed in 4% formalin immediately after 
capture. The fish were processed promptly after 
collection. Processing included measurements and 
weighing to nearest 0.1 cm and 0.01 g respectively and 
gut removal prior to which both ends of the stomach 
were tied off. The contents of the dietary material were 
identified to the specific level where possible, but most 
items were identifiable only to the generic level. Pres-
ence of inorganic matter and detritus in the stomachs 
was recorded, but excluded from the analysis. After 
identification, preys were weighed to the nearest 0.01 g. 
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Fig. 1: Location of sampling station in the eastern 
central Adriatic, where damselfish (Chromis chromis) 
were collected (Trstenik Island). 
Slika 1: Zemljevid obravnavanega območja z označeno 
vzorčevalno postajo (otok Trstenik), kjer so bili 
ulovljeni črniki (Chromis chromis)> 

The contribution of the prey categories to (he diet of 
damselfish was calculated as (1) the percentage of wet 
weight (Cw) of a prey category (pooled) to the weight of 
the total stomach contents, (2) the percentage abun-
dance (Cn) of individuals of a prey category to the total 
number of prey individuals in the stomachs, (3) the fre-
quency of occurrence (f) of stomachs in which a prey 
category occurred to the total number of stomachs ex-
amined (Hyslop, 1980). George & Hadley (1979) em-
ployed the "relative importance index" (Rl) which is 
based on the "absolute importance index" (Ai) as fol-
lows: Al = % frequency occurrence + % total numbers + 
% total weight; Rl = 100 Al / ni£ A[, where n is the 
number of i different food types. 

Seasonal variations were analyzed using Fischer's 
least significant difference (LSD) test (Zar, 1984). The 
analysis of changes in feeding habits in different seasons 
and in different length classes was performed by the use 
of the full ness index (Hureau, 1970): %jr = fullness in-
dex: weight of digested food/fish weight x 100. 

Proportional food overlap between size classes and 
seasons for the species was calculated using the overlap 
index of Schoener (1970): Cih = 1 - 0 . 5 ® Pij - Phj), 
where Pij and Phj are the proportions of prey j found in 
the diets of groups i and h respectively. This index has a 
minimum of 0 (no overlap of prey) and a maximum of 1 
(all items in equal proportions). Schoener's index values 
above 0.60 are usually considered to be "biologically 
significant" (Zaret & Rand, 1971; Wallace, 1981), in-

dicating a high dietary overlap (Langton, 1982). 

RESULTS AND DISCUSSION 

Fish lengths in the sample ranged from 8 to 1 34 mm 
caught (Fig. 2). Data sampled in 3 areas were aggre-
gated for the analysts since there was no significant dif-
ference between them (ANCOVA). The specimens were 
divided into two size groups, to examine feeding habits 
of the fish developmental stages. Group 1 comprised 
fishes smaller than 65 mm (juvenile stage) and Group 2 
fishes longer than 65 mm (adult stage). The proportion 
of empty stomachs among fish up to 65 mm long is 
6.9%, while this proportion in longer fish is 5.0%. 
Feeding intensity expressed by the fullness index (jr) was 
higher in smaller (jr—6,83) than in larger fish (Jr-3.80). 

In Group 1, polychaetes, ostracods, copepods and 
mysids constitued the bulk of the diet, while copepods, 
appendicularins and ciadocerans were dominant in 
Group 2 (Table 1). Stomachs of larger individuals con-
tained ail mentioned prey taxa ingested by smaller fish, 
but in different proportions. Copepods were the do-
minant prey of damselfish in both size-classes, Clause-
ca/anus pergens being the dominant species. As fish 
grew older there was a difference in the "relative index" 
(Rl) of polychaetes, copepods, ostracods and mysids. 
Polychaetes exhibited a greater presence in the sto-
machs of smaller fish, corroborating the view that small 
damselfish select prey of low mobility. 

n Hnn n H Í1 
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Fig. 2: Length frequency distribution of damselfish 
(Chromis chromis) collected in the eastern central 
Adriatic for dietary studies in 1992 and 1993 (n = 964). 
Slika 2: Velikostna porazdelitev dolžine črnikov (Chro-
mis chromis), ulovljenih v vzhodnem srednjem Jadranu 
v obdobju 1992-1993 (n = 964). 
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Size groups mm > mm 

Con! rib lit ion of the f C w AI Ri f C « C-w Al RI 

prey allegories 

Polych.ieta 34.3 7.7 30. S 72,S 13.03 2 4 0.1 0.5 3 0.25 

Appendicular« 76.2 27 13.8 117 9,93 

Ostracocla 3(1.9 27,4 19,5 85.8 15.<12 10.8 0.3 3.2 14.9 1.27 

Copepocta 94.7 55,6 12.7 163 29.30 93.1 377 2T..7 156.5 13.29 

Paracalanus parvus 76.2 7.6 SA 89.2 7.57 

Claiisocatanus per gem 36.8 23 S 3 65.1 11.70 51.7 10,1 6.1 67.9 5.77 

C. furca(us 21.1 15 3.4 39.5 7.10 37.5 6,2 4.3 47.6 4,M 

C.helgolandictis l î .G 1.1 I . I 13.8 5.17 

Cparapergens l 5,6 5,2 2.9 23.7 2.01 

C.tetwicvrnis 19 TO.S 2,-4 31.9 5.73 3.3 0.1 0.1 3.5 0.30 

Eitcaliinus efangatus 1 OS 5 1.2 167 3 2.3 0.1 0.1 2.5 0.21 

Eulerpina acutiformte <i.6 0.1 0.1 4.8 0.41 

Cenlfopages typicus 62.S 6.8 3 ?4.3 8.31 

Ac.'.ftis ci.iusi 7.4 2.1 O.S (0 1.80 14.2 0.6 0.8 15.6 1 .33 

Cirripedia (nauplii} 3.1 0.6 1.5 5.2 0.44 

Decapoda (larvae) 26,3 6.5 7.1 19.5 3.35 

Mys icfaces 25.3 9.4 37.2 11.9 12.92 11.2 0.6 <1,6 16.4 1.39 

C'sadocera 86.1 22 5 12.3 120.9 10.27 

Penilia avirosiris 12.8 t.ffl 1 S 5.6 1.32 

Forbn iniermediui 40.2 12,7 6,8 59.7 5.07 

Evadne spinifera 30.4 8.5 •1.6 51.5 4.37 

Gastropoda (larvae) 10.9 0.7 12.2 23.8 2.02 

Bivalvia (larvae) a.8 1,5 12.2 22.S 1.91 

Pisces 

Eggs 30.5 17 3.8 36 3.07 

Chromis chromis 6.7 0.2 0.4 7.3 0 62 

Serramis hepalus 6.6 0.2 0.4 7.2 0.61 

Cepola rubescens 9,2 0.4 0.8 10.4 0.88 

tngf julis encrasicohis 9.8 0.5 1.1 11.4 0.97 

Sai'dma pikr tardus 8.1 0.5 1.2 9.8 0.83 

Larvae 44.8 1 3.4 49.2 4.18 

ChfOmis chronic 13,'! 0.2 O.S 14.1 1.20 

Serranu$ hepalas 1.9 0.1 01 3.1 o.ie 

Cepola rub&scens 7 J 0.1 0.4 7.8 0.66 

Gobius sp. 10 0.2 0.7 i 0.9 0.93 

Obiada mekmura 7,2 0.2 0.8 S.2 070 

Diplodus vulgaris 0,3 0.01 0.1 041 0.04 

Atherins hepsetus i 2.2 0.3 ! i 3.5 1.15 

Digested food 52 1.8 5.5 2.4 

No of stomachs 102 862 

No of empty stomachs 7 43 

% of emply stomachs 6.9 5.0 

SèJ'.tm Winter Summer 

O/ntnb'.itli-yn 17.t the ( c ï 5 c w At RI f C,v At RI 
prey categories 

Poiydwta 1-1,1 0.2 1 ,3 15.6 2.49 

Appendicular ia 53.8 22.1 2.7.5 103.-1 19.72 83.6 32.) 16.7 138,4 22,1! 

Osiraearb 11.5 0.0 3.2 15.5 2.48 

Copepocta 100 58.2 33.8 192 36.61 75.6 34.2 24 6 134.4 21.SO 

Ckripedia truiuplii) 3.7 0.7 2 6.4 1 .02 

Decapods (iarvae) 25.2 5.6 7.4 38.2 6.10 
iViy.^ddi-.ej 6.2 0.2 2.1 8.5 1.36 

Cbdocera 100 12.7 26.8 139.5 26.tO »4.1 22.4 12 i 18.5 18.9.3 

Gastropoda 11.8 0.9 17 29.7 474 

(larvae) 

Sivatvia (larvae) S.9 0.9 7.3 (4.1 2.2.5 

Pisces 

&SS5S 47 3 6.4 S.7 62.4 11.90 33.6 1.6 4.1 39.3 6.28 

Larvae 23.1 0.8 3.2 27.1 5.17 61.6 1.6 4.2 67.4 (0.77 

Digested food 8.« 4.3 10.4 9.8 

Spring Autumn 

PolydiaeM 3.! 0.2 2.1 S.4 0 80 

Appendicular!.! 78.2 26.8 22.8 (27 8 (8.87 78.7 30 5 23 3 132 5 24 (55 

Osiracoda 34.5 1 4 3.1 39 S 76 

Copepoda 95.8 4.1 33 « 172 6 25.48 too 44.4 27.11 (72.2 32.30 

Cinipeclia (naupiiil 17.2 0.2 2 6 20 2.95 

Decapodi (larvae) 32.7 2.3 2.3 37.3 5.51 

Mysidacea 19.2 0.2 2.1 21.5 3.97 

Cladocera 75.9 23.3 (8.8 f !8 17 42 as. i 219 34,2 141 2 26.48 

Gastropoda 24.9 0.3 2.9 28 1 4.15 

(larvaei 

BiuaSvia (larvae) 287 0.4 3.2 323 4.77 

Pisces 

Egfis .•)(,.-•! 0 3 2.3 39 576 47.9 3.2 5 9 64 12 

Larvae 30.7 1.6 4.1 16 4 5.37 21.3 0.2 1.8 23.3 4.37 

Dsgesieci food i 0.6 3.7 

Table 2: Contribution of the prey categories for dam-
selfish stomach contents according to season. 
Tabela 2; Delež posameznih kategorij plena w želodcih 
črnikov v različnih letnih časih. 

Seasons Winter Spring Summei AuUtmrt 

% Jr 1.91 5.67 3.69 2.10 
Group 8 65 mm > 65 mm 

% Jr 6.83 3.80 

Table 1: Contribution of the prey categories for dam-
selfish stomach contents according to size groups. 
Tabela 1: Delež posameznih kategorij plena v želodcih 
črnika glede na velikost. 

Table 3; Fullness index (Jr) in specimens analyzed by 
seasons. 
Tabela 3: Hureaujev indeks (Jr) primerkov; raziskanih v 
različnih letnih časih. 
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Season Winter Spring Summer Autumn 
Winter 0.70 0.67 0.93 
Spring 0.80 0.71 

Summer 0.69 
Autumn 

Size group 8 - 65 mm > 65 mm 
8 - 65 mm 0 .58 
> 65 mm 

Table 4: Proportional food overlap coefficients (Scho-
ener index) of damselfisb between seasons. 
Tabela 4; Količnik prekrivanja v prehrani (Schoenerjev 
indeks) črnika v posameznih letnih časih. 

Feeding intensity was lowest in winter, indicated by 
the higher frequency of empty stomachs in each group 
{14% for Croup 1 and 11 % for Group 2). 

Copepods constited the bulk of diet throughout the 
year (Table 2), exhibiting their highest values by number 
during spring and summer. Cladocerans and Appendicu-
lar ia were the second important food categories. They 
were eaten regularly during all seasons. 

Seasonal changes in Rl were examined to detect 
which prey accounted for the differences in the diet, 
This analysis indicated a great importance of copepods 
in all seasons. 

Food quantity in analyzed guts, expressed as the 
fullness index (Jr), was highest in spring (jr = 5.67) and a 
significant drop was recorded for winter (Jr = 1.91) 
(Table 3). 

Fischer's LSD test indicated that the mean fullness 
index was significantly higher in spring and summer. 
The application of ANOVA and multiple range tests to 
the seasonal data indicated significantly higher values in 
spring (ANOVA: F = 12.424, P <0.001). 

Values of Schoener's (1970) index of dietary overlap 
were obtained from a comparison (by weight) between 
the different size groups (0.58) and seasons (Table 4), 
Almost all the values were > 0.60, indicating high die-
tary overlap. Thus, the feeding spectrum of damselfish 
depends little across season of capture. The small vari-
ations of the principal prey items between the different 
seasons contributed to the high level of inter-season 
proportional overlap. 

Damselfish in the eastern Adriatic fed primarily on 
crustaceans, mostly copepods (such as Paracalanus 
parvus, Clausocalanus pergens and Centropages typicus) 
and cladocerans (Podon intermedius), but also con-
sumed Appendicular!», Gastropoda (larvae) and Bivalvia 
(larvae), fish eggs and fish larvae, mainly at larger 
lengths. Polychaetes, Ctrripedla (nauplii), Mysidacea 
and Decapoda (larvae) were also occasionally found in 
the stomachs. These results are generally in accordance 
with the observation of Duka & Shevchenko (1980) off 
the Mediterranean coast of island Lampedusa and for 

damselfish from the Black Sea. Same authors mentioned 
that copepoda (Calanoida, Cyclopoida - 15 species) 
were the most abundant food items, that Appendicularia 
(Oikopleura dioica) ranked second in the Mediterra-
nean, and that damselfish eggs and Appendicularia 
(Oikopleura dioica) were the most abundant food items 
in the Black Sea. Although no quantitative data on prey 
consumption of damselfish were given, it is not possible 
to compare the data on that basis. Mapstone & Wood 
(1975) revealed that, damselfish feeds both on plank-
tonic. and benthic organisms; eight out of 11 individuals 
contained predominantly planktonic and three pre-
dominantly benthic organisms in the Azores. 

The stomachs of both size groups were significantly 
fuller in spring and summer, while the lowest feeding 
intensity coincided with winter. Many factors could re-
sult in the reduction of feeding activity in fish (Nikolsky, 
1976). Many of the demersal fishes show a decrease in 
the feeding rate as the temperature drops (Tyler, 1971), 
In the study area, the lower temperature of the water oc-
curs during winter (February) and beginning of spring 
(Zore-Armanda et. ah, 1991). Because of the reduced 
abundance of prey and the lowered metabolism of the 
fish, predation on plankton and benthos was probably at 
a minimum during winter. Regner (1985) presented, for 
the central Adriatic, that copepods showed larger num-
ber of annual maxima predominantly during the warmer 
part of the year: in spring, summer and autumn. This oc-
currence of a larger number of maxima may be due 
either to natural fluctuations or to the enrichment of 
coastal area by nutrients (eutrophication) as well as to 
the sufficient food available over a larger part of the 
year. Favourable environmental conditions during the 
warmer months and abundant food supply support the 
expanded fish community without competitive interac-
tions. However, the effect of temperature may be con-
founded with the effects on other abiotic factors and/or 
in change in food availability (Worobec, 1984). Warren 
& Davis (1967) discussed the profound effects of tem-
perature and seasons on food consumption rates, More 
food is consumed in summer than in winter, this was 
demonstrated (Davis & Warren, 1965) from the experi-
ments with Coif us perplexus. 

Reproduction, which takes place at the end of spring 
and during summer (Duičič & Kraljevič, 1995), seems to 
have effect on feeding intensity (gonadal maturation). 
Feeding behaviour of most of fish species considerably 
oscillates during the year as a consequence of a physi-
ological changes during reproduction, jardas & Pallaoro 
(1991) found that feeding intensity of Scorpaena porcus 
expressed by the index of gut fullness showed markedly 
lower values during spawning, whereas it was at almost 
the same level during the rest of the year, with slight in-
tensity increase in the postspawning period. Similarly to 
damselfish, high degrees of stomach fullness were re-
ported for other demersal fish in the same area, such as 
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fig. 3: School of Damselfish (Chromis chromis) (Photo: 
M. Richter). 
Slika 3: fata irnikov (Chromis chromis) (Foto: M. 
Richter). 

Scorpaena porcus (jardas & Pallaoro, 1991), indicating 
an abundance of food in this region even though this 
region contributes to oligotrophy area according to 
Buijan & Zore-Armanda (1976), The abundance of food 
in this region is connected with the upwelling in the 
area of Palagru^a sill which is in vicinity of the studied 
area (Regner ef a/,, 1987), This occurs certainly more 
strongly during years with increased Mediterranean in-
flow at the time of strong advection of the intermediary 
water and also during the upwelling periods in spring 
and summer (Buijan, 1965). In the open central Adriatic 
the zooplankton (dry weight) shows a distinct spring 
maximum in March and April (Vufietid, 1973). Upwel-
ling may be caused later in the spring-summer period by 
dominant coastward wind direction (the maestrai). The 
spring maximum of the zooplankton is characterized by 
the presence of typical deep sea species; the maximal 
population densities at the beginning and by the end of 

summer are attained by the typical neritic species 
(VuCetiC, 1 973). The maximal quantities of zooplankton 
occurs firstly in the open sea and then farther towards 
the coast. 

Dietary overlap is lower between summer and win-
ter, when the metabolic demands are higher than for the 
rest of the year. This fact indicates that intraspecific 
competition for food between fish of the two groups is 
small, probably because of the different bathymetrical 
distribution of damsetfishes at different size. The study of 
the bathymetrical distribution of the two groups revealed 
that younger specimens tended to inhabit smaller depths 
(DulCic, unpublished data), 

Fig. 4: Male and female damselfish. The male is waiting 
for the proper moment to fecundate the eggs (Photo: 
M. Richter). 
Slika 4: Samec in samica črnika. Samec čaka, da se 
samica umakne, da lahko oplodi ¡zmetana jaca (Foto: 
M. Richter). 

POVZETEK 

Črnik Chromis chromis (Linnaeus 1758) je majhna riba, ki jo najdemo v plitvih vodah nad ali v bližini čeri ali pa 
nad travniki morske trave pozejdonke (Posidonia oceani ca), in sicer v globini od 3 do 35 metrov. Živi v Sre-
dozemskem morju in v vodah južno od Portugalske do Angole (Quignard & Pras 1986). V vzhodnem Jadranu je 
črni k številčen (Crubišič, 1982; Milišič 1994), vendar tam komercialno ni zanimiv (razen na otokih Šol ti, Hvaru, 
Korčuli in Lastovem v srednjem Jadranu, kjer je zelo cenjen). V dalmatinskem obalnem ribištvu so črniki majhen, a 
pomemben sestavni del ulova z mrežami, uporabni predvsem kot slastna jed in vaba za jastoge. 

Da bi ocenili, s čim se črniki prehranjujejo glede na različne letne čase in velikost, je bila raziskana vsebina 
želodcev 964 osebkov, ujetih v vzhodnem srednjem Jadranu v letih 1992 in 1993. Črnik je mesojeda riba že od 
svojega mladostnega stadija naprej, hrani pa se le z določenimi planktonskimi in bentoškimi organizmi. Večjo 
prehranjevalno intenzivnost v spomladanskem času bi lahko pripisali temperaturnim spremembam in dozorelosti 
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spolnih žlez. Po biomasi, številu in pogostosti pojavljanja v celoletnem obdobju so bili ceponožci najpomembnejši 
vir hrane. Drugi najpomembnejši prehranjevalni vir so bili repati plaščarji in morske bolhe. Prehransko prekrivanje 
je bilo razmeroma izrazito, kar pomeni, da so razlike v prehranjevalnem spektru črnikov prek vseh štirih letnih 
časov majhne, medtem ko je bilo za velikostne skupine neznatno, kar kaže na večje spremembe v prehranjevalnem 
spektru. 
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