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The diet of salema (Sarpa salpa L.) (2-3 years old) was studied in the southern Adri-
atic (the area of Dubrovnik). The gut content analysis showed a great diversity of benthic
algae (101 taxa) and one marine phanerogam (Posidonia oceanica). The Rhodophyta
taxa seem to be most the important component of the diet. Food of animal origin was very
poorly represented; it was composed mainly of epibionts, presumably taken by chance.

INTRODUCTION

Salema (Sarpa salpa L., Sparidae), has an
oval and elongated body, is of yellowish-silvery
color with yellow-green longitudinal bands, and
reaches 51 cm in length and 3 kg in weight
(BiN1, 1968; TORTONESE, 1975; GRUBISIC, 1982).

It is commonly found throughout the
Mediterranean, and occasionally in the Black
Sea. It can also be found on the eastern Atlantic
coast (from the Bay of Biscay to South Africa,
around the Madeira, the Canary Islands and the
Azores) and in sporadically along the eastern
coast of African (BINI, 1968; FISHER, 1973; TOR-
TONESE, 1975; JOUBERT and HANEKEN , 1980).
It is distributed along the entire coastal belt of
the Adriatic Sea.

This species lives in schools along rock-
bottomed coasts. It is found in depths up to 20
m, where it is covered with vegetation with wich
it feeds (GRUBISIC, 1982). Its teeth and gut

length are adapted to this kind of food and feed-
ing behaviour (ONOFRI, 1987; CHRISTENSEN,
1978). This species spawns in September - Octo-
ber and is a permanent hermaphrodite (TORTO-
NESE, 1975).

MATERIAL AND METHODS

Material was obtained from professional
fishermen during 1989. Catches were taken
from the southern coast of the Adriatic (the
vicinity of Dubrovnik and along the coasts of
the Lokrum Island). All fishes were captured
early in the morning. In the laboratory, the age
of fish, total length (TL) in cm, weight (W) in
g, gut length (Gl) in cm, the weight of gut (WG)
in g and fullnes index (JR) in % were deter-
mined. The age of fish (second and third year)
was determined by standard techniques based
on annual otolith rings (Table 1). The fullness
index (JR) was calculated using the formula:
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: 2 RESULTS AND DISCUSSION
mc (mass of gut contents in g)

IR (k) = mr (fish mass in g) %100

As with other herbivore organisms, the

(HUREAN, 1970) length of the intestine in Sarpa salpa (L.)

exceeds its body length. The fullness index

Analysis of the gut content was per- showed no essential differences in feeding
formed microscopically. dynamics during the year (Table 1).

Table 1. Age and biometrical data (TL-total length, W-weigth, Gl-gut length, Wg-weight of gut, JR-fullnes index) of ana-
lyzed specimens of Sarpa salpa (L.)

Month: Age TL(cm) W(g) Gl(cm) wg (a) JR(%)
January

Fish No. 1 1+ 14.5 42.5 34.0 4.0 9.4
Fish No. 2 1+ 15.0 50.8 34.0 5.0 9.8
February

Fish No. 1 1+ 15.5 50.4 42.0 7.1 14.1
Fish No. 2 1+ 14.8 43.1 41.2 5.9 13.7
March

Fish No. | LS 23.0 170.2 42.0 13.0 7.6
Fish No. 2 2+ 21.5 150.3 43.0 19.1 12.7
April

Fish No. 1 2+ 20.0 128.3 48.0 22.2 17.3
Fish No. 2 2+ 23.2 165.8 42.0 22.7 16.4
May

Fish No. | 2+ 21.5 151.2 42.0 21.5 14.2
Fish No. 2 2+ 212 138.6 60.0 18.9 13.6
June

Fish No. 1 2 23.0 182.8 40.0 31.8 17.4
Fish No. 2 2 22.0 ‘ 175.8 50.0 348 19.8
July

Fish No. 1 %t 20.0 105.3 40.0 10.9 10.4
Fish No. 2 - - - - - -
August .

Fish No. 1 1+ 18.5 109.1 50.0 20.5 18.8
Fish No.2 1+ 16.0 60.3 48.0 115 19.1
October

Fish No. | 1 12.0 28.3 28.0 4.2 14.8
Fish No. 2 1 13.0 339 33.0 5.1 15.0
November

Fish No. 1 1 13.7 46.4 43.0 7.6 16.4
Fish No. 2 1 14.0 47.5 47.0 7.6 16.0
December

Fish No. 1 2 18.0 81.2 340 4.8 59

Fish No. 2 2 17.5 711 38.0 5.2 7.3
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A total of 101 taxa (species and infra- The Rhodophyta dominated in number
specific) of benthic algae and one marine pha- (60 taxa) and percentage (59.6 %). They are fol-
nerogam (Posidonia oceanica) were determined  lowed by Phaeophyta (25 taxa or 24.8 %) and
(Cyanophyta and Diatomeae were not included).  Chlorophyta (16 taxa or 15.8 %) (Table 2).

Table 2. List of determined benthic algae and marine phanerogams in gut contents of Sarpa salpa L. in the southern Adriatic

Month: Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Dec.
Fish No. I 21 2 121 2121212121212 12
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Table 2. continued 1

Month: Jan. Feb. Mar. Apr. May Jun.
Fish No. 1 21 2 1 2 1 2 1 2 1 2
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Table 2. continued 2

Month: Jan. Mar.
Fish No. I 2 1 2 1 2

Apr.

Jun. Jul.

Halopteris scopara (L.) Sauv. - -+ 4+ -
Hincksia dalmatica (Erceg.)

Corm.et Furn. - - - - - -
Nereia filiformis (J. Ag.) Zan. - - - -+
Padina pavonica (L.) Thivy - - -
Sargassum vulgare C. Ag. N
Sphacelaria cirrosa (Roth) C. Ag.
Sphacelaria fusca (Huds.) S. F. Gray
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Stilophora rhizodes (Turn.) J. Ag. - -+ + 4+ +
Zanardinia prototypus (Nardo) Nardo
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A single analysis of the gut contents of
Sarpa salpa (L.) from the island area of the mid-
dle Adriatic showed the presence of 15 algal
taxa, with the domination of Laurencia obtusa
(Rhodophyta) and Cystoseira compressa (Phaeo-
phyta) (PELIVAN,1981).

The analysis of gut contents of very
young Sarpa salpa (L.) from southern Adriatic
(SKARAMUCA and SANKO-NJIRE, 1988), showed
the presence of 32 benthic algae taxa. The
Rhodophyta taxa was dominant by number (21
taxa or 65.0 %) but the Chlorophyta dominated
the biomass (Ulva rigida, Enteromorpha prolifera

and Cladophora sp.). Epibiontic species, mostly
diatoms, were also found.

VERLAQUE (1990) studied the feedeng of
Sarpa salpa (L.) from the Mediterranean (Cor-
sica, Bouchesdu-Rhone, Var) and determined
138 taxa of benthic algae (Rhodophyta 75 taxa
or 54.3 %, Phaeophyta 50 taxa or 36.4 %,
Chlorophyta 13 taxa or 9.4 %). Young fish (7.5
- 15.0 cm in length) showed a marked prefer-
ence for epiphytic algae and algal “turfs”
Rhodophyta and Phaeophyta, whereas the food
of adults (15.0 - 22.0 cm and over) was com-
posed of mainly erect Phaeophyta and Chloro-
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phyta algae, and of epiphytic algae on Posidonia
oceanica leaves.

In our investigations, the total number of
benthic algae taxa per fish specimen varied
from 4 to 35 (mean value 15.7). In Rhodophy-
ta, the number of taxa per fish specimen varied
from 1 to 25 (mean value 8.5) and the percen-

tage from 22.2 to 76.7 %. In Phaeophyta, the
number of taxa per fish specimen varied from
1 to 10 (mean value 4.1) and the percentage
from 11.1 to 77.8 %, whereas in Chlorophyta the
number of taxa varied from 1 to 8 (mean value
3.1) and the percentage from 5.9 to 55.6 %
(Table 3).

Table 3. Numbers (N) and percentage (%) presence of principal systematic groups (Rhodophyta, Phaeophyta and
Chlorophyta) of benthic algae in gut contents of Sarpa salpa (L.) from the southern Adriatic

Month: Rhodophyta Phaeophyta Chlorophyta TOTAL
N % N % N % N

January ‘

Fish No. 1 3 37.5 2 25.0 3 37.5 8

Fish No. 2 13 61.9 4 19.0 4 19.0 21

February

Fish No. 1 25 71.4 6 17.1 4 114 35

Fish No. 2 23 76.7 5 16.7 2 6.7 30

March

Fish No. 1 9 47.4 8 42.1 2 10.5 19

Fish No. 2 14 53.8 10 38.5 2 &l 26

April

Fish No. | 4 333 2 16.7 6 50.0 12

Fish No. 2 9 36.0 10 40.0 6 24.0 25

May

Fish No. 1 9 52.9 7 41.2 1 5.9 17

Fish No. 2 12 52.2 9 39.1 2 8.7 23

June

Fish No. 1 1 25.0 1 25.0 2 50.0 4

Fish No. 2 2 40.0 1 20.0 2 40.0 5

July

Fish No. 1 2 22.2 7 71.8 - - 9

Fish No. 2 - - - - - - -

August

Fish No. | 1.5 57.7 3 11.5 8 30.8 26

Fish No.2 4 57.1 1 14.3 2 28.6 7

October

Fish No. 1 3 33.3 1 11.1 5 55.5 9

Fish No. 2 3 50.0 - - 3 50.0 6

November .

Fish No. | 10 55.6 4 222 4 222 18

Fish No. 2 9 60.0 2 13.3 4 26.7 15

December

Fish No. 1 6 54.5 2 18.2 3 273 11

Fish No. 2 2 50.0 2 50.0 - -

Mean values 178/21=8.5 87/21=4.1 65/21=3.1 330/21=15.7
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The diet of the examined fish was domi-
nated by the Rhododphyta taxa (in 12 speci-
mens or 57.1 %). The same number of Rhodo-
phyta and Chlorophyta taxa was recorded in 3
specimens (or 14.3 %), and the same number of
Rhodophyta and Phaeophyta taxa was recorded
from 1 specimen (or 4.8 %). Phaeophyta taxa
were numerically dominant in 2 specimens (or
9.5 %) and the largest number of taxa of Chloro-
phyta was established in 3 specimens (or 14.3 %
of the total).

The occurrence of individual taxa of ben-
thic algae in guts, wich were 88 taxa (or 87.1 %)
of the 101 studied were found in less than 30.0 %
of gut contents analyzed (21). The remaining 13
taxa (or 13.0 %) of the total number deter-
mined, was found in more than 30.1 % of the gut
contents analyzed.

The qualititative analysis showed that it is
possible to separate the benthic algae taxa most
commonly found in the gut contenets. In 7 or
33.3 %, and in 8 or 38.1 % analyzed gut con-
tents, 4 taxa of benthic algae (Gelidium latifoli-
um var. latifolium, Ceramium ciliatum, Laurencia
obtusa and Stypocaulon scoparium) were recor-
ded. In 9 or 42.9 %, and in 10 or 47.6 % of ana-
lyzed gut contents, 5 taxa of benthic algae
(Gelidium crinale, Laurencia pinnatifida, Ptero-
siphonia pennata, Dictyota dichotoma var. intrica-
ta and Chaetomorpha aerea) were found. In 13
or 61.9 %, and in 14 or 66.7 % of analyzed gut
contents, 3 taxa of benthic algae (Sphacelaria
cirrosa, Chladophora lehmaniana and Ulva rigi-
da) were identified. The species Hypnea musci-
formios (Rhodophyta) was recorded in almost
all of the analyzed gut contents (17 or 81.0 %)
(Table 2).

Quantitative analysis showed that the
highest biomass of Gelidium latifolium var. luxu-
rians, Ceramium diaphanum var. diaphanum,
Ceramium diaphanum var. strictum, Polysiphonia
fruticulosa, Chondria tenuissima and Laurencia
pinnatifida (Rhodophyta), and Cystoseira corni-
culata ssp. laxior (Phaeophyta) was dominant in
4.8 % of the total number of analyzed gut con-
tents (21). In 9.5 % of the total number of
analyzed gut contents, determined the highest
biomass of Gelidium latifolium var. latifolium,
Gelidium pusillum, Pterocladia capillacea, Hyp-
nea musciformis, Ceramium rubrum var. barba-
tum and Spyridia filamentosa (Rhodophyta),
and Sphacelaria cirrosa (Phaeophyta) were iden-
tified. The species Laurencia obtusa (Rhodophy-

ta) and Ulva rigida (Chlorophyta) dominated by
biomass in 19.0 % and 66.7 % of total number of
analyzed gut contents.

The high diversity of food of plant origin
may be due to the fact that the fish examined
came from an area with rich benthic algae and
marine phanerogam flora and vegetation.
According to the results of SPAN et al. (1989),
the flora of benthic algae and marine phane-
rogams around the Lokrum Island is relatively
rich in taxa (280). However, not all the con-
sumed plant forms participate in the structure
of the benthic plant community in an identical
way. The bigger forms represent the epilithic
portion of the developed benthic vegetation,
while a number of smaller forms partake in the
development of phytocoenose as epiphytes.
Epilithes are important quantitatively while epi-
phytes dominate qualitively in diets. Further-
more, research showed that partically all taxa of
higher biomass found in the gut contents stud-
ied belonged to the epilithic portion of the
developed benthic phytocoenoses. However,
taxa whose frequency was rather high, also
belonged to the epilithic forms. All of this infor-
mation supports the conclusion that Sarpa
salpa (L.) is a selective feeder that picks-up
mainly epilithes, and also takes smaller taxa
quite by chance (mainly epiphytes) along with
other food.

The food of animal origin was present in
very small quantities. Few pieces of chitin parts
of Harpacticoid copepods, some copepodite
stages, an Apendicularian and a Chaetognath
were found. This fact was confirm by results of
the earlier investigations of feeding a herbivore
fish Sarpa salpa.

TORTONESE (1975) reported that Sarpa
salpa (L.) feeds on plant food and during its
younger stages on small crustaceans. Specimens
of up to 30 mm in length feed on plant and ani-
mal resources: phytoplankton, mainly diatoms,
and zooplankton, predominantly copepods
(Bini, 1968). Fish of greater length feed exclu-
sively on plant food, such as algae and littoral
diatoms (Lo Bianco, 1909). Feeding behaviour
of Sarpa salpa (L.) changes with fish size
(CHRISTENSEN, 1978). Small fish of 10-25 mm
in length mainly take Harpacticoid copepods.
Diets of bigger fish (25-35 mm in length), main-
ly consists of diatoms and red algae (Rhodophy-
ta) with a small proportion of food of animal
origin, mainly Hydrozoa. Sarpa salpa (L.) is
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quite easily adaptable to food of exclusively ani-
mal origin (SKARAMUCA and SANKO-NIIRE,
1988).
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KRATKI SADRZAJ

U ovom se radu iznose podaci o hrani i ishrani biljojede ribe Sarpa salpa (L.) u juZnom Jad-
ranu (podruéje Dubrovnika) stare izmedu 2 i 3 godine. Pregledom sadrZaja crijevnog kanala ukup-
no je odredena 101 svojta bentoskih alga (Rhodophyta 60 svojti ili 59.6 %, Phaeophyta 25 svojti ili
24.8 % i Chlorophyta 16 svojti ili 15.8 %) i jedna vrsta morske cvjetnice (Posidonia oceanica). U hra-
ni se mogu izdvojiti svojte bentoskih alga koje svojom nazo¢no§c¢u i biomasom najznacajnije sud-
jeluju u njenom sastavu. Hrana Zivotinjskog podrijetla je vrlo skromno zastupljena i to uglavnom kao
epibionti.




