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Diet composition of the Morocco dentex: Dentex maroccanus
Valenciennes, 1830 (Teleostei: Sparidae) in the central Turkish
Aegean Sea

by Abstract

Bahar Bayhan*, Tuncay Murat Sever, This study examined the stomach contents of 230
o individuals out of 439 samples obtained from commercial
Ogulcan Heral

fishermen between January 2013 and March 2014 from a
trawler using trawl bags with a full cod-end mesh size of 44
mm.

It was found that 216 samples were full and the
stomach fullness index was estimated at 93.9%. The
varying diet composition of the species was determined
by estimating the percentage numerical composition (N%),
frequency of occurrence (F%), gravimetric composition
(W9%) and the index of relative importance (IR1%). Diversity
(Shannon index), richness (Margalef index) and similarity
(Bray-Curtis index) of the catches in different seasons were
calculated using the Biodiversity Professional (Version 2)
software.

Three major groups were identified in the catches:
Crustacea, Mollusca and Teleostei. At least 17 different
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Ege University, Department of Hydrobiology, prey groups were identified. With regard to the diversity
Faculty OfFisherieS, 35700 Bornova, Izmlrl of consumed prey, the winter (1.204), autumn (1.079) and
Turkey spring (1.000) seasons were characterized by a medium

level of diversity, summer (0.699) - by a low level of
diversity. However, the richness of prey does not show
seasonal differences. As indicated by the Bray-Curtis
index, the highest similarity between the prey groups was
observed between the autumn and winter seasons, at
81.61%.
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Introduction
The Morocco dentex, Dentex maroccanus
Valenciennes, 1830, is an important demersal

commercial sparid species occurring throughout the
Mediterranean (but absent in the Adriatic), at depths
ranging from 20 to 500 m, especially in areas featuring
gravel or rubble beds. The ecology of the Morocco
dentex suggests that this species prefers deep waters
and higher salinity. The species also occurs in the
southern and eastern Mediterranean (Maravelias
et al. 2007) and the Atlantic (from the Bay of Biscay
to the Gulf of Guinea) (Froese & Pauly 2014). In the
Aegean Sea, the sparids are generally caught by trawls,
demersal longlines and trammel nets (Gl et al. 2014).

Studies concerning the biological characteristics
of Dentex maroccanus have been carried out by - in
chronological order - Nguyen & Wojciechowski (1972),
Mennes (1985), Bauchot & Hureau (1986), Lamrini &
Bouymajjane (2002), Chemmam-Abdelkader et al.
(2004), Karakulak et al. (2006), ismen et al. (2007),
Maravelias et al. (2007), Antonucci et al. (2009), Ceyhan
et al. (2009), Aura et al. (2013), Mohdeb & Kara (2014),
Gl et al. (2014). The only study concerning the diet
regime of Dentex maroccanus was carried out on the
north-western shores of Africa in 1973 (Nguyen &
Wojciechowski 1972).

A detailed literature review shows that there is
lack of research on the feeding regime of species
distributed across the Mediterranean and Aegean
Sea shores of Turkey. The presented study investi-
gated the diet composition of the Morocco dentex
along the Mediterranean and Aegean coast of Turkey.
The purpose of this study was to identify the most
important food groups for the Morocco dentex and
to understand the seasonal selection of prey groups
so that this information is available for comparisons
with studies from other nearby or remote areas. We
believe that the results of this study can be applied to
the management of marine stocks in the investigated
Mediterranean region for both the target species and
other species competing for food in the same habitat.

Materials and Methods

Dentex maroccanus specimens, with the total
lengths ranging from 8.1 to 22.1cm, were collected
from commercial fishermen, who generally use trawl
nets (full cod-end mesh size 44 mm; hull length 17-22
m, 240-400 HP) from the Izmir Bay in the Turkish
Aegean Sea, and who cover significant fishing grounds
in the central part of the sea, between January
2013 and March 2014. As a result of the dissection
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of 439 individual fishes obtained during the study,
230 stomach samples (macroscopically examined
and found to be full) were preserved for future
examination.

The mean total length (cm) and the number
of individuals (N) examined separately in autumn,
winter, spring and summer were as follows: 14.32cm
- 47,12.49cm - 78, 13.29cm - 50 and 12.46cm - 55,
respectively.

The fish were dissected immediately after
collection. Their stomachs were removed and stored
in formalin (10%) until the contents could be analyzed.
The stomach contents were homogenized in petri
dishes and then examined using an SZX7 Olympus
stereo microscope at 0.8 to 5.6x (zoom) and 10x
resolution. Prey items were identified to the nearest
possible taxon.

Once counted, individuals of the same species
were weighed together (wet weight to the nearest
+0.0001g) after excess moisture was removed
by blotting the prey items on the tissue paper.
The following indices were used to quantify the
importance of different prey items in the diet of
D. maroccanus:

1. the percentage frequency of occurrence (F%) =
the number of stomachs in which a food item
was found, divided by the total number of
non-empty stomachs, multiplied by 100 (for each
prey group computed separately).

2. the percentage numerical abundance (N%) =
the number of each prey item in all non-empty
stomachs, divided by the total number of food
items in all stomachs, multiplied by 100.

3. the percentage gravimetric composition (W%) =
wet weight of each prey item, divided by the total
weight of stomach contents, multiplied by 100
(Hyslop 1980).

The main food items were identified using the
index of relative importance (IRI) of Pinkas et al. (1971):

IRI=F% X (N% + W%)
the index was expressed as follows:
[R1% = (IRI/Z IRI) X 100
The percentage of empty stomachs to the total
number of examined stomachs was expressed as the
vacuity index (VI), where VI% = 100 x (the number of

empty stomachs/the number of examined stomachs).
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The Biodiversity Professional (Version 2) software was
used to determine the seasonal diversity of consumed
catches (Shannon index), the richness (Margalef index)
and similarity (Bray-Curtis). In the assessment of the
Shannon index results, the following ranges were
applied: 0-1 = a low level of diversity, 1-3 = a medium
level of diversity and 3-5 = a high level of diversity
(Washington 1984).

Results

During the study period, a total of 230 specimens
of the Morocco dentex were examined, and it was
found that 216 stomachs of that total number were
full. Whereas the stomach fullness index was estimated
at 93.9%; the highest seasonal stomach fullness index
was determined in the winter — 96.2%. This was
followed by the autumn (95.7%), spring (92.0%) and
summer (90.9%), respectively.

Following the examination of the contents of full
stomachs, it was found that the species feeds mainly
on three major prey groups: Crustacea, Mollusca and
Teleostei (Table 1). As evidenced by the frequency
of occurrence, numerical composition, gravimetric
composition and the index of relative importance,
Crustacea was determined as the most important prey
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group. Mollusca were the second prey group in terms
of the numerical amount and frequency of occurrence,
whereas Teleostei were the second group in terms of
the weight method (Fig. 1).

According to the detailed stomach content analysis,
the species feeds on 17 different prey groups. Of these
prey groups, the ones represented by an IRl value
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Figure 1

Percentage numerical composition (N%), frequency of
occurrence (F%), percentage gravimetric composition
(W9%) and the percentage index of relative importance
(IR1%) of the main prey groups for Dentex maroccanus

Table 1

Seasonal diet composition of Dentex maroccanus (N% - percentage numerical composition, F% - frequency of

occurrence, W% — percentage gravimetric composition and IRI% — percentage index of relative importance).

Winter
December, February

Autumn
September, October

Spring Summer
March, April June, August

Crustacea
Amphipoda 1930 2933 0.14 7.63 16.67 40.00
Brachyura 561 2133 2229 796 8.89 40.00
Decapod crustaceans 28.77 81.33 31.91 66.00 27.78 86.67
Isopoda 7.72 2000 130 241 11.11 3333
Mysidacea 2140 4267 224 1349 2222 5333
Ostrocoda 140 533 032 012 111 1333
Copepoda
Candacia longimana  0.35 133 0.08 0.01 111 6.67
Euchaeta marina 035 133 052 0.02 = o
Aetideus armatus 0.70 267 0.61 0.05 = =
Corycaeus spp. 035 133 2080 038 1.11 6.67
Calanoida 246 800 066 033 222 1333
Parazitic copepoda 035 133 039 0.01 = =
Harpacticoida 1.75 6.67 020 0.17 - -
Mollusca
Pteropoda 632 133 030 0.12 333 6.67
Gastropoda - - - - - =
Bivalvia 211 800 077 031 222 1333
Teleostei 105 400 1744 099 222 6.67
DE GRUYTER
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0.45
17.08
14.91
0.91
1.13
12.23
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31.88
0.29

0.91

2.26
17.83

886 833 870 089 092 588 1000 027 084
1344 625 870 2346 296 - - - -
47.86 4792 8261 4672 89.65 47.06 8000 647 5838
518 208 435 355 028 - - - -
1611 1042 1304 163 180 2941 3000 120 1252
230 208 435 036 012 - - - -
011 - - - - - - - -
284 - - - - - - - -
043 208 435 064 014 - - - -
037 - - - - - - - -
- 1458 870 1484 293 588 1000 6.17 164
077 208 435 235 022 - - - -
173 417 870 556 097 1176 2000 85.88 26.62
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equal to or greater than 1% are decapod crustaceans
(IRI%=71.5), Mysidacea (IR19%=9.8), Brachyura
(IRI%=7.8), Amphipoda (IRI%=5.7), Isopoda (IRI%=2.1)
and Teleostei (IRI%=1.8). Other prey groups are
represented by IRI values below 1% (Fig. 2).
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Percentage index of relative importance (IRI%) of prey
groups for Dentex maroccanus
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In terms of N%, F% and W% values, decapod
crustaceans proved to be the most abundant. In
terms of the W% value, this prey group was followed
by Brachyura, Teleostei and others. In terms of the
F% value, it was followed by Mysidacea, Amphipoda,
Brachyura, Isopoda and other prey groups (Fig. 3).

When seasonal consumed prey group diversity
(Shannon index, Shannon H, ., Log Base 10) based on
IR1% values was taken into consideration, it was found
that winter (1.204), autumn (1.079) and spring (1.000)
seasons were characterized by a medium level of
diversity, while the summer season (0.699) - by a low
level of diversity. On the other hand, the richness of
the prey group consumed by this species was the same
for all seasons (Margalef index, Margalef M Base 10 =
8). Therefore, it can be concluded that the prey group
richness does not differ in respect of the seasons.
According to the Bray-Curtis clustering analysis, the
similarity between the top and the bottom prey
groups was 81.6% in the winter and autumn seasons
and 55.3% in the autumn and spring seasons. There
were two different groups at the 75% similarity
threshold. While autumn, winter and spring seasons
constituted a group on one side, the summer season
constituted a group on the other side (see Fig. 4).
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Bray-Curtis Cluster Analysis (Single Link)
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Dendrogram of the cluster analysis showing the diet similarity (IR1%) in relation to seasons, using the Bray-Curtis index

Discussion

Feeding occurs daily for most fish and may be
the most frequent voluntary activity (Bond 1996). It
is generally stated that the feeding intensity in fish
decreases during the spawning season (Nikolsky 1976).
Our findings were consistent with this statement. The
Morocco dentex spawns in the spring and summer
months in the Mediterranean (Bauchot & Hureau 1986).
In line with this, we observed the largest number of
empty stomachs in the summer.

In another detailed study of the diet composi-
tion of this species, the stomach contents of 1281
samples from 4 different stations were examined,
and the empty stomach rate was determined to be
60% (Nguyen & Wojciechowski 1972). The findings of
that research suggested that the species has a lower
stomach fullness rate on the Senegal shelf. A larger
number of fish samples might have resulted in a higher
empty stomach rate. Moreover, it is believed that the
poorer Atlantic waters, in comparison with the Aegean
Sea, would result in higher empty stomach rates for
this species.

In the study conducted on the Senegal shelf
during the winter season only, which displays a
significant similarity with this study, and based on
the diet composition analysis, four major prey groups
were found in the stomach content of the species:

DE GRUYTER

Crustacea, Teleostei, Polychaeta and Mollusca (Nguyen
& Wojciechowski 1972). Of the groups caught, only
the Polychaeta group was not found in our study.
However, it was reported in other studies in relatively
insignificant amounts compared to other taxa and
determined by the weight method. This may be due
to the smaller population in our study. However,
Polychaeta were found and reported in the diet
composition of a number of fish species in recent
decades along the Aegean Sea shores of Turkey (Sever
et al. 2005; Sever et al. 2006; Sever et al. 2009; Bayhan
et al. 2009; Bayhan & Sever 2009 and Bayhan et. al.
2013).

According to all index values used in this study,
the primary prey group was Crustacea. Similarly, in
terms of weight, Crustacea (especially Paguridae,
Galatheidae, Brachyura and Cirripedia) accounted for
60% of all prey. Our findings showed that fish is the
second prey group, accounting for 20% of the total
prey weight. In addition, other similar studies have
reported that this group was followed by other prey
groups, such as Polychaeta, Gastropoda, Mysidacea
and Amphipoda (Nguyen & Wojciechowski 1972). A
review of the existing literature has shown that Dentex
maroccanus feeds mainly on crustaceans and fish, but
also on mollusks (Bauchot & Hureau 1986).

Body shape is clearly an important part of the
mechanism for bringing the predator close enough
to the prey or food item for it to be consumed (Horn
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& Ferry-Graham 2006). Also in many fish species,
morphological similarity can be considered as a
proxy for similarities in the habitat use. The Sparidae
family includes species that are recognized for
common morphological features such as the structure
and positioning of the fins and for specialized
dentition. Dentex maroccanus has been classified
as a low-predator (Antonucci et al. 2009). Sparidae
have jaws with bluntly-rounded, posterior molars
and enlarged front teeth. These are carnivorous
feeding on crustaceans, mollusks and small fish
(Orrell 2000). The results from our study clearly show
that Dentex maroccanus is a carnivorous species,
which is consistent with earlier findings (Nguyen &
Wojciechowski 1972; Bauchot & Hureau 1986; Orrell
2000). The benthic invertebrate fauna provides a
significant portion of the food for carnivorous fish.
For the most part, organisms such as aquatic insects
(including larvae and pupae, small crustaceans,
mollusks and worms) constitute the main food
source for most of the fish (Bond 1996). Therefore,
the scarcity and/or abundance of the benthic inverte-
brate fauna will directly affect the diet composition
and the growth of the species on the Aegean Sea
coasts. Therefore, trophic levels are currently used
for the development of ecosystem-originated fishery
management strategies. The long-term changes in
fish stocks over the years and intervals between low
and high stock regimes can be defined according to
the trophic controls that are formed upward from the
bottom of the food chain and downward from the top
of the food chain (Daskalov 2002; Daskalov et al. 2007).
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