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ABSTRACT 
The present study aimed to compare between gill rakers of some marine fishes with different 

feeding habits. A total of 78 specimens in 13 species belonged to 6 fish families: Sparidae (Sparus 

aurata, Diplodus noct, Rhapdosargus haffara and Boops boops); Family: Mugilidae (Mugil cephalus, 

Mugil capito and Liza aurata); Family: Siganidae (Siganus rivulatus and Siganus luridus); Family: 

Synodontidae (Saurida undosquamis and Synodus saurus); Family: Clupeidae (Herklotsichthys 

quadrimaculatus) and Family: Carangidae (Caranx sexfasciatus) were collected by irregular visits 

from land fish market in different localities of Egyptian Mediterranean Sea and Suez Gulf; during the 

period from March, 2014 to November, 2014. 

Results showed that, the first gill arch formed of one piece, consisting of two limbs (upper 

and lower limbs). The gill arch carried two rows of gill rakers on its concave border and two rows of 

gill filaments on its convex one. The gill rakers in the anterior row (oral row) are longer, more in 

number and more developed than that of the posterior row (aboral row).  

The gill arch in family Sparidae is bow-like shape. The anterior gill rakers on the first gill 

arch of most sparid species are short, conical in shape adapted to carnivorous feeding. The gill arch of 

fish species in Mugilidae is mostly crescent-shaped and rarely bow-shaped. The anterior gill rakers on 

the first gill arch are long and great in number adapted to detritus feeding. The gill arch in family 

Synodontidae is V shaped. The anterior gill rakers on the first gill arch appeared as clusters of small 

tooth patches adapted to piscivores feeding. The gill arch in family Siganidae is hook-like shape. The 

anterior gill rakers on the first gill arch were needle spine in shape with secondary projections adapted 

to herbivorous feeding. The gill arch in fish species of Clupeidae is V like shape. Gill rakers are well 

developed and arranged in only one row. They are numerous and elongated adapted to seizing food 

items in the plankton feeding. The gill arch in fish species of Carangidae is bow-like shape. Gill 

rakers are moderate in length and number adapted to carnivorous feeding. 

According to the different feeding habits, the results showed that, the highest average length 

of the first gill arch (mm) is recorded in carnivore and piscivore fish. The maximum averages number 

and the length of the anterior gill rakers are recorded in detritivore fish and plankitivore fish. The 

highest percentages of the anterior gill raker length /gill arch length ratio (%) are recorded in 

plankitivore fish and detritivore fish.  

Results showed that, the maximum inter raker space (µm) and the inter raker space/gill arch 

length (%) is recorded in carnivore fish. The maximum breadth at the raker base (µm) in the anterior 

row of rakers is recorded in piscivore fish. The highest breadth at the raker base/gill arch length (%) in 

the anterior row of rakers is recorded in carnivore, piscivore and planktivore fish. The highest 

posterior gill raker length (µm) and the posterior gill raker length /gill arch length ratio (%) are 

recorded in detritivore fish.  

In conclusion: The morphological characters of the gill rakers in the first gill arch were differ 

in species studied according to different feeding habits. So that, can be used in determine the fish 

family and feeding habits. 

Key words: Sparidae; Mugilidae; Synodontidae; Siganidae; Clupeidae; carangid; gill rakers; 

feeding habits; carnivore; detritivore; piscivore; herbivore; plankitivore.  
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INTRODUCTION 

Among fish, diversity of the food resources leads to the evolution of various adaptive 

characters in the pharynx, which plays an indispensable role in the retention, maneuvering 

and transport of food for swallowing. The pharynx, in teleost, was characterized by the 

presence of gill arches. These gill arches were located at the boundary between the 

pharyngeal cavity and the opercular chamber on either side of the head. The gill arches in 

general were equipped with gill rakers toward their pharyngeal side and were considered to 

play an important role in feeding
[1 - 3]. 

 The gill arches may be equipped with projections called gill rakers, which aid in food 

gathering. In the same manner, the gill-rakers are also specialized in relation to the food and 

feeding habits. They may be small and few in number in fish that consume large prey. While, 

the plankton feeders usually have elongated, numerous and variously lamellated or 

ornamented gill rakers, forming an extensive straining sieve
[4]

. The gill rakers allow the solid 

food to go to gullet and only water is allowed to pass through gills to outside
[5]

. 

Little studies were available on the analyzed gill rakers and their adaptations related 

to feeding in species with the same feeding habit
[6]

 or related gill rakers to species 

identification
[7]

. 

 Therefore, the present study aimed to describe the differences between some families 

of marine fish species in the morphological features of gill rakers; in addition to the 

correlation with food and feeding habits. 

MATERIAL AND METHODS 

1. Specimens collection: 

A total of 78 specimens belongs to six families: Sparidae (7 of Sparus aurata, 5 of 

Diplodus noct, 5 of Rhapdosargus haffara and 12 of Boops boops); Family: Mugilidae (4 of 

Mugil cephalus, 7 of Mugil capito and 9 of Liza aurata); Family: Siganidae (5 of Siganus 

rivulatus and 7 of Siganus luridus); Family: Synodontidae (4 of Saurida undosquamis and 4 

of Synodus saurus); Family: Clupeidae (4 of Herklotsichthys quadrimaculatus) and Family: 

Carangidae (5 of Caranx sexfasciatus) were collected by irregular visitors from land fish 

market in different localities of Egyptian Mediterranean Sea and Suez Gulf; during the period 

from March, 2014 to November, 2014 (Table, 1). Fishes were freshly examined and 

preserved in 10% formalin solution and transported to laboratory of Marine Biology, Zoology 

Department, Faculty of Science, Al-Azhar University, Nasr City, Cairo, Egypt for latter 

examinations. In the laboratory, fishes were identified
[8 - 10]

. Standard and total lengths were 

measured to the nearest millimetres and recorded. 

2. Staining of gill arch: 

In the laboratory, after carefully dissection, operculum was removed, the first gill arch 

in the left side of the fish was cut off from the rest of the gill; and immersed in 70% ethyl 

alcohol + 3% Alizarin red for 24 hours, then it washed in 1% KOH for 2 hours.  

 

3. Examination and measurements: 

The gill arches were microscopically examined and the number of gill rakers was 

counted under a dissecting microscope. The digital photographic images were taken using a 

digital camera mounted on a dissecting microscope. From the digitalised images, the numbers 

of gill rakers on the anterior row of the first gill arch were recorded and the following 

measurements were made using the Image Pro Plus Program: 

1. The length of anterior gill rakers (LR) from the tip to base of the longest and the 4 

neighboring rakers (um). 

 2. The breadth (LB) at the base of the longest and the 4 neighboring rakers (μm). 
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3. The inter-raker space (IR) between examined gill rakers, as the distance (μm) between the 

edge of each gill raker and the edge of the next gill raker. 

4. The length of posterior gill rakers (LP) at the first gill arch the longest and the 4 

neighboring rakers (if possible) were measured in um. 

4- Statistical analysis: 

Statistical analysis (ANOVA test) and graphics of data was conducted by using 

Microsoft Excel under windows programs. 

 

Table (1): List of examined fish species and notes on their specimen numbers, feeding 

habits and sampling sites.  

O
rd

er
 

Family 
Species 

(Scientific name) 

Notes 

Sampling site 
No. 

Feeding 

habits 

P
ercifo

rm
es 

Sparidae 

Sparus aurata 7 Carnivore Suez Gulf 

Diplodus noct 5 Carnivore Suez Gulf 

Rhapdosargus 

haffara 
5 Carnivore Suez Gulf 

Boops boops 12 
Plankton 

feeder 

Mediterranean 

Sea 

Mugilidae 

Mugil cephalus 4 
Detritus 

feeder 

Mediterranean 

Sea 

Mugil capito 7 
Detritus 

feeder 

Mediterranean 

Sea 

Liza aurata 9 
Detritus 

feeder 

Mediterranean 

Sea 

Siganidae 

Siganus rivulatus 5 Herbivore 
Mediterranean 

Sea 

Siganus luridus 7 Herbivore 
Mediterranean 

Sea 

Carangidae Caranx sexfasciatus 5 Carnivore Suez Gulf 

A
u

lo
p

ifo
rm

es 

Synodontidae 

Saurida undosquamis 4 Piscivoure 
Mediterranean 

Sea 

Synodus saurus 4 Piscivoure 
Mediterranean 

Sea 

C
lu

p
eifo

rm
es 

Clupeidae 
Herklotsichthys 

quadrimaculatus 
4 

Plankton 

feeder 
Suez Gulf 
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RESULTS 

1. Morphology of gill arch: 

Family Sparidae is represented in the present study by four species (Sparus aurata, 

Diplodus noct, Rhapdosargus haffara and Boops boops). The gill arch is bow-like shape; 

formed of one piece. It is displayed semilunar in shape, consisting of two limbs (upper and 

lower limbs). The gill arch carried two rows of gill rakers on its concave border and two rows 

of gill filaments on its convex one. The anterior row (oral row) and posterior (aboral row) of 

gill rakers varied in length and shape in the first gill arch; having long and more developed 

rakers in the first row and short with less developed in the second one. The gill rakers in the 

anterior row of first gill arch in most species of family Sparidae (sparus aurata, Diplodus 

noct, Rhapdosargus haffara are short, conical in shape and elongated thick slightly pointed 

end strips with triangular base in Boops boops (Fig. 1A). 

Family Mugilidae is represented in the present study by three species comprise (Mugil 

cephalus, Mugil capito and Liza aurata. The gill arches of Mugilidae have crescent-shaped 

(in Mugil cephalus and Mugil capito) or bow-shaped (in Liza aurata). Each gill arch is 

formed of one piece, consisting of two limbs (upper and lower limbs). The gill arch carried 

gill rakers on its concave border and gill filaments on its convex one. Gill rakers are arranged 

in two rows, the anterior row of the first gill arch is characterized by having long and great 

numbers of rakers, which are short and less in numbers on the posterior one (Fig. 1B).  

Family Synodontidae is represented in this study by two species (Saurida 

undosquamis and Synodus saurus). All species in this family are piscivores. Gill arches have 

V shaped and carried two rows of gill rakers on its concave border and gill filaments on its 

convex one. Gill rakers in synodontid fish are actually appeared as clusters of small tooth 

patches on the epi-, cerrato-, and basi-branchials (Fig. 1C).  

Family Siganidae is represented by two species (Siganus rivulats and Siganus 

luridus). These species of family siganidae are herbivores; they have a hook-like shape gill 

arch supported by two rows of gill rakers which extended antero-medially from the arch. The 

arch is slightly convex laterally and slightly concave medially. Rakers of the anterior row on 

first gill arch are more numerous, needle spine in shape with secondary projections and more 

developed than the posterior row of rakers (Figure, 2A).  

Clupeid fishes are plankton-feeder fish, generally characterized with numerous and 

elongated gill rakers. This family is represented in this study by only Herklotsichthys 

quadrimaculatus. The gill arch has the V like shape. Each gill arch consists of one piece 

contains 2 limbs (upper and lower limbs). Each gill arch carried well developed gill rakers 

arranged in one row (anterior row of gill rakers); where the posterior one is absent. Rakers 

serve in straining water current entering pharyngeal cavity for seizing food items (Fig. 2B).  

Carangid fish species are pelagic carnivores, feeding mainly on crustaceans and 

fishes. This family is represented in this study by Caranx sexfasciatus. The gill arch is 

formed of one piece and has the bow-like shape. Gill rakers are moderate in length and 

number to long and numerous, their number decreasing with growth (Fig. 2C).  
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A 

 

B 

 

C 

Fig. (1): A photomicrograph of the first gill arch, showing the general 

morphology and structure of the first gill in fish representing species 

of family. A- Sparidae, B-Mugilidae and C- Synodontidae. 
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A 

 

B 

 

C 

Fig. (2): A photomicrograph of the first gill arch, showing the general 

morphology and structure of the first gill in fish representing species of 

family. A- Siganidae, B-Clupeidae and C-Carangidae. 
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2. Gill rakers - feeding habits relationship: 

Results showed that, according to the feeding habits, fish species can be classified 

into: carnivore fish (Sparus aurata, Diplodus noct, Rhapdosargus haffara and Caranx 

sexfasciatus); piscivore fish (Saurida undosquamis and Synodus saurus); detretivore fish 

(Mugil cephalus, Mugil capito and Liza aurata); herbivore fish (Siganus rivulats and Siganus 

luridus) and plankitivore fish (Boops boops and Herklotsichthys quadrimaculatus). 

According to the different feeding habits, the results showed that, the highest average 

length of the first gill arch (mm) is recorded in carnivore and piscivore fish. It gradually 

decreased in plankitivore and detritivore fish and reached to its lowest average in herbivore 

fish (Table 2 and Fig. 3). The differences in gill arch length are statistically significant (P < 

0.05) except between the detritivore fish species which is non-significant (Table 3). 

The results showed that the maximum average number of the anterior gill rakers, in 

relation to the different feeding habits, is recorded in detritivore fish and plankitivore fish. It 

clearly decreased in carnivore, piscivore and herbivore fish (Table 2 and Fig. 4). The 

differences in the anterior gill rakers number are statistically highly significant (P < 0.01) 

between the different feeding habits and between the different species of each feeding habit, 

except between the detritivore fish species which is non-significant (Table 3). 

The highest length of anterior gill raker (µm) in fish species with different feeding 

habits is recorded in detritivore fish followed by planktivore fish and some carnivore fish. 

While, the lowest anterior gill raker length is occurred in herbivore fish, piscivore fish and 

some carnivore fish (Table 2 and Fig. 5). The differences in the anterior gill rakers length are 

statistically significant (P < 0.05) between the different feeding habits and between the 

different species of each feeding habit (Table 3). 

The anterior gill raker length /gill arch length ratio (%) in fish species with different 

feeding habits showed that, the highest percentages are recorded in plankitivore fish and 

detritivore fish. It gradually decreased in carnivore fish and herbivore fish; reaching to its 

lowest percentages in piscivore fish (Table 2 and Fig. 6). 

The maximum space between the anterior gill rakers (µm) in fish species with 

different feeding habits is recorded in carnivore fish and it clearly decreased in fish species of 

other feeding habits (Table 2 and Fig. 7). The differences in the inter rakers space are 

statistically highly significant (P < 0.01) between the different feeding habits and between the 

different species of each feeding habit (Table 3). 

The inter raker space/gill arch length (%) in the anterior row of rakers in fish species 

with different feeding habits showed that, the highest percentages are recorded in carnivore 

fish. It gradually decreased in herbivorous and plankitivore fish, reaching to its lowest 

percentages in piscivore and detritivore fish (Table 2 and Fig. 8). 

The maximum breadth at the raker base (µm) in the anterior row of rakers in fish 

species, according to the different feeding habits, is recorded in piscivore fish. It gradually 

decreased in carnivore, planktivore, detritivore fish and reaching to its lowest values in 

herbivore fish (Table 2 and Fig. 9). The differences in the breadth at the raker base in the 

anterior row of rakers are statistically highly significant (P < 0.01) between the different 

feeding habits and between the different species of each feeding habit (Table 3). 

The highest breadth at the raker base/gill arch length (%) in the anterior row of rakers 

in fish species with different feeding habits is recorded in in carnivore fish, piscivore fish and 

planktivore fish. The lowest values are recorded in detritivore fish and herbivore fish (Table 2 

and Fig. 10). 

The highest length of posterior gill raker (µm) in fish species with different feeding 

habits is recorded in detritivore fish followed by some carnivore fish. While, the lowest 

posterior gill raker length is recorded in piscivore fish, herbivore fish and some carnivore fish 
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(Table 2 and Fig. 11). The differences in the posterior gill rakers length are statistically non-

significant except between piscivore and herbivore fish species which are highly significant 

(P< 0.01) (Table 3). 

The posterior gill raker length /gill arch length ratio (%) in fish species with different 

feeding habits showed that, the relatively highest percentages are recorded in detritivore fish, 

herbivore fish and carnivore fish. It gradually decreased in plankitivore fish and reached to its 

lowest percentage in piscivore fish (Table 2 and Fig. 12). 

 

DISCUSSION 

In the present study, the gill rakers in most species of family Sparidae such as sparus 

aurata, Diplodus noct, Rhapdosargus haffara are short, conical in shape and pointed to 

binding the preys to the oesophagus. These findings are in conformity with those of the 

carnivorous fish described
[11 - 14]

. But, the gill rakers in Boops boops are elongated thick 

slightly pointed end strips with triangular base modified to sorting of plankton. Similar 

observations are detected
[4]

. He mentioned that, the gill arches may be equipped with 

projections called gill rakers, which aid in food gathering. In the same manner, the gill-rakers 

are also specialized in relation to the food and feeding habits. They may be small and few in 

number in fish that consume large prey. While, the plankton feeders usually have elongated, 

numerous and variously lamellated or ornamented gill rakers, forming an extensive straining 

sieve.  

Carangids are pelagic carnivores, feeding mainly on crustaceans and fishes. The gill 

arches are formed of one piece and have bow-shape. In the present work, gill rakers on the 

anterior row of Caranx sexfasciatus exist as elongated thick strips rakers with triangular base, 

which bent inward and their length increases in the middle portion of the gill arch.  This 

result is in agreement with Fischer and Whitehead
[15]

. They mentioned that, gill rakers are 

mostly moderate-sized, occasionally either stumps or very long. 

In the present study, the gill arches of Mugilidae are crescent-shaped (e.g. Mugil 

cephalus and Mugil capito) or bow-shaped (e.g. Liza aurata). The gill arches lack of angle of 

curvature or display an acute angle of curvature in the middle of the gill arches. These 

observations may be attributed to the degree to the pharynx expansion in filter-feeding 

mullets, Mugil cephalus
 [16]

. The gill rakers of the anterior row on the first gill arch are long 

and numerous. This structure is adapted to the feeding habits in different species of mullets 

(muddy skeeper). Long and numerous of gill rakers, may be related to mechanical sieving of 

mud. Similar observations at the same family are recorded
[17 - 18]

. 

In the present study, the gill arches of family: Synodontidae are V shaped. It may be 

attributed to help the fish in swallowing the large food by backward direction in the 

pharyngeal cavity. Gill rakers in synodontids are actually clusters of small tooth patches 

adapted to piscivores feeder. This result is coinciding with Carpenter 
[19]

. He mentioned that, 

gill rakers in synodontid fish are rudimentary or minute and spine-like.  

In the present study, the top surface of the gill rakers in rabbit fish consists of a 

relatively smooth, thin ridge at its distal end. Regular arrays of secondary projections, either 

spiny or smooth extended from the underside of each raker.  They look like a spine with 

broad bases and more or less tapering ends. This structure in rakers is adapted to vegeterians 

feeder. The siganid fish is herbivorous; progress from feeding on zoo- and phytoplankton as 

larvae to finer algae as small juveniles and to coarser seaweeds and encrusting algae, and 

occasionally sea grasses, as adults
[20]

. 
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Table (2): Averages of some measurements and ratios of gill rakers on the first gill arch of 

studied fish species of different feeding habits. 

LA: length of gill arch; RC:  Gill rakers counts; LR: length of gill rakers in anterior row; IS: Inter 

raker space of anterior row; LB: length of breadth at the base of anterior rakers and LP: Length 

of gill rakers in posterior row. 

Table (3): Statistical analysis of variance results of some measurements of gill rakers on the first 

gill arch, between fish species of each feeding habit and between the different feeding 

habits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LA: length of gill arch; RC:  Gill rakers counts; LR: length of gill rakers in anterior row; IS: Inter 

raker space of anterior row; LB: length of breadth at the base of anterior rakers; Lp: Length of 

gill rakers in posterior row; F- and P- value: the result data of statistical analysis of variance 

(ANOVA); NS: non-significant; *: significant and **: highly significant. 
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Figure (3): A histogram of the first gill arch length (average, mm) in 

fish species with different feeding habits.  

 

 

 

Figure (4): A histogram of the anterior gill raker number in fish 

species with different feeding habits. 
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Figure (5): A histogram of the anterior gill raker length (µm) in fish 

species with different feeding habits. 

 

 

 

Figure (6): A histogram of the anterior gill raker length /gill arch 

length (%)in fish species with different feeding habits. 
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Figure (7): A histogram of the inter raker space (µm) in the anterior 

row of rakers in fish species with different feeding habits. 

 

 

 

Figure (8): A histogram of the inter raker space /gill arch length (%) 

in the anterior row of rakers in fish species with different 

feeding habits. 
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Figure (9): A histogram of breadth at the raker base (µm) in the 

anterior row of rakers in fish species with different feeding 

habits. 

 

 

 

Figure (10): A histogram of breadth at the raker base /gill arch 

length (%) in the anterior row of rakers in fish species with 

different feeding habits. 
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Figure (11): A histogram of posterior gill raker length (µm) in fish 

species with different feeding habits. 

 

 

 

Figure (12): A histogram of posterior gill raker length /gill arch 

length (%) in fish species with different feeding habits. 

 

 

DISCUSSION 

In the present study, the gill arches of family: Synodontidae are V shaped. It may be 

attributed to help the fish in swallowing the large food by backward direction in the 

pharyngeal cavity. Gill rakers in synodontids are actually clusters of small tooth patches 
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adapted to piscivores feeder. This result is coinciding with Carpenter [19]. He mentioned 

that, gill rakers in synodontid fish are rudimentary or minute and spine-like.  

In the present study, the top surface of the gill rakers in rabbit fish consists of a 

relatively smooth, thin ridge at its distal end. Regular arrays of secondary projections, either 

spiny or smooth extended from the underside of each raker.  They look like a spine with 

broad bases and more or less tapering ends. This structure in rakers is adapted to vegeterians 

feeder. The siganid fish is herbivorous; progress from feeding on zoo- and phytoplankton as 

larvae to finer algae as small juveniles and to coarser seaweeds and encrusting algae, and 

occasionally sea grasses, as adults [20].  

In the present study, gill arches in family Clupeidae have the V shape appearance. 

Each arch carries well developed rakers arranged in one row. Clupeid fish are generally 

characterized with numerous and elongated rakers. These rakers carries numerous, fine 

spinules adapted to filtering of plankton. Rakers serve in straining water current entering 

pharyngeal cavity for seizing food items. The rakers on the first gill arch account for almost 

60% of the whole filtering area. The observed particle retention capabilities of the fish when 

filter-feeding are lower than those expected on the basis of the estimated spaces between the 

rakers [21].  

In the present study, the highest length of anterior gill raker is recorded in detritivore 

fish followed by planktivore fish and the lowest occurred in piscivore and carnivore fish. The 

role of the gill raker apparatus is related to prey retention efficiency, where the gill rakers 

function as a cross-flow filter [22 - 23]. An increasing number of gill rakers enhance 

crossflow filtering and the closely spaced gill rakers also limit the escape possibilities of 

small prey. Accordingly, a high number of long gill rakers are common in planktivorous fish 

species and morphs, whereas benthic species and morphs usually display a lower number of 

short gill rakers [24 - 25]. 

In the present study, the detritivore and plankitivore fish recorded the maximum 

average number and the minimum space between the anterior gill rakers. There may be a 

trend for species with increase in number and smaller distances between the gill rakers and 

denticles of pharyngeal pads to have a preference for, or to be able to ingest smaller particles 

[26]. 

On the other hand, in all studied species, the posterior rakers of the first gill arch are 

shorter and less in numbers compared to those on the anterior row. Similar observations are 

recorded [27 - 28] in other species, and are related to respiratory (gasseous exchange) and 

osmoregulatory (ion exchange) functions [28], as well as filter feeding mechanism [21]. 
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 دراساث هقارًت على الأسٌاى الخيشىهيت لبعض الأسواك البحزيت هع إختلاف العاداث الغذائيت

هصطفى عبذالىهاب هىسى
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،أحوذ هسعذ عشب
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، حسي هشحىث هحوذ خلف الله
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الوعهذ القىهى لعلىم البحار والوصايذ - 1

القاهزة - جاهعت الأسهز - (بٌيي)كليت العلىم - قسن علن الحيىاى- شعبت علىم البحار والأسواك - 2

 

 الوستخلص

عَاك  اىثحشيح ٗستطٖا تؼط الأإىٚ ذ٘ظيح الإخرلافاخ اىَ٘سف٘ى٘جيح ىلأعْاُ اىخيشٍ٘يح فٚ يٖذف ٕزا اىثحث 

اىذّيظ )ػائيح اىششاغيش :  ػائلاخ 6ٕٚٗ ّ٘ع ٍِ الأعَاك اىثحشيح ذرثغ 13ذَد اىذساعٔ ػيٚ  ٗقذ .تْ٘ػيح اىغزاء

 ، ػائيح (ت٘تظ ت٘تظ: ساتذٗعاسجظ حفاسج ٗاىَ٘صج: دتي٘دط ّقػ، اىحفاسج: عثاسط أي٘ساذا، اىذّيظ أتّ٘قطح: اىؼادٙ

، ػائيح ٍيرحَح الأعْاُ أٗ (ىيضا أي٘ساذا: ٍي٘جو ماتير٘ ٗاىذٕثاّح: ٍي٘جو عيفاىظ، اىط٘تاسج: اىث٘سٙ الأصيو)اىث٘سٙ 

، (عيجاّظ سفي٘لاذظ ٗعيجاّظ ى٘سيذط)، ػائيح اىغيجاُ (عي٘سيذا أّذٗعن٘اٍظ ٗعيْ٘دط عي٘سط )أعَاك اىَنشّٗح 

ذٌ . (ماساّنظ عنغفاشياذظ)ػائيح اىثياض  ٗ (ٕيشمي٘ذغنغظ م٘ادسيَامي٘لاذظ)ػائيح اىصات٘غياخ أٗ أعَاك اىغشديِ 

ذجَيغ الأعَاك في صياساخ غيش ٍْرظَح ٍِ ٍْاغق ٍخريفح ػيٚ ع٘احو اىثحش اىَر٘عػ ٗخييج اىغ٘يظ في اىفرشج ٍا تيِ 

. 2014ً ٗحرٚ ّ٘فَثش 2014ٍاسط 

أٗظحد اىْرائج أُ اىق٘ط اىخيشٍ٘ي الأٗه ٍنُ٘ ٍِ قطؼٔ ٗاحذج ٗىٔ غشفاُ ػي٘ٙ ٗعفيٚ ٗيحَو صفيِ ٍِ 

الأعْاُ اىخيشٍ٘يح فٚ . الأعْاُ اىخيشٍ٘يح ػيٚ اىجاّة اىَقؼش ٗصفيِ ٍِ اىخي٘غ اىخيشٍ٘يح ػيٚ اىجاّة اىَحذب

اىصف الأٍاٍي ٍِ اىق٘ط اىخيشٍ٘ي الأٗه  ماّد غ٘ييح ٗمثيشج اىؼذد ٍٗرط٘سج ػِ الأعْاُ اىخيشٍ٘يح فٚ اىصف 

الأعْاُ اىخيشٍ٘يح فٚ . اىْرائج أُ اىق٘ط اىخيشٍ٘ي فٚ أّ٘اع ػائيح اىششاغيش ػيٚ شنو ق٘طمَا أظٖشخ . اىخيفٚ

اىصف الأٍاٍي ٍِ اىق٘ط اىخيشٍ٘ي الأٗه  ماّد قصيشج، ػشيعح ٍٗخشٗغيح اىشنو ىنٚ ذر٘ائٌ ٍغ الأعَاك اىرٚ ذرغزٙ 

أٗظحد اىْرائج أُ اىق٘ط اىخيشٍ٘ي فٚ أّ٘اع ػائيح اىث٘سٙ ينُ٘ ٕلاىٚ اىشنو فٚ أعَاك اىث٘سٙ مَا . ذغزيح لاحَح

ٗظٖشخ الأعْاُ اىخيشٍ٘يح فٚ اىصف الأٍاٍي ٍِ اىق٘ط . الأصيو ٗاىط٘تاسج ٗػيٚ شنو ق٘ط فٚ أعَاك اىذٕثأّ

ٕٗزا اىرشمية . مَا ظٖش عطحٖا ٍضٗد تح٘اف سفيؼٔ ّاػَٔ رٗ ّٖايح ػشيعح. اىخيشٍ٘ي الأٗه  غ٘ييح، مثيشج اىؼذد

. ير٘ائٌ ٍغ الأعَاك اىرٚ ذرغزٙ ػيٚ ذششيح مَئ مثيشج ٍِ اىَ٘اد اىؼع٘يح اىقاػيح اىَرحييح

. V ػيٚ شنو حشف (أعَاك اىَنشّٗح)اىْرائج أُ اىق٘ط اىخيشٍ٘ي فٚ أّ٘اع ػائيح ٍيرحَح الأعْاُ ذعح ٍِ أ

ٕٗزا اىرشمية ير٘ائٌ ٍغ . اىصف الأٍاٍي ٍِ اىق٘ط اىخيشٍ٘ي الأٗه  ػثاسج ػِ  مرو ذْرٖٚ تأش٘اك سفيؼح ٍٗذتثح

. أُ اىق٘ط اىخيشٍ٘ي فٚ أّ٘اع ػائيح اىغيجاُ ينُ٘ خطافٚ اىشنو مَا أذعح .الأعَاك اىلاحَٔ اىري ذرغزٙ ػيٚ الأعَاك

الأعْاُ اىخيشٍ٘يح فٚ اىصف الأٍاٍي ٍِ اىق٘ط اىخيشٍ٘ي الأٗه  ػثاسج ػِ أش٘اك إتشيح اىشنو رٗ قاػذج ػشيعح 
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ٕٗزا اىرشمية ير٘ائٌ ٍغ الأعَاك اىرٚ ذرغزٙ ػيٚ . ٗذحَو صٗائذ ثاّ٘يح ّاػَح ذَرذ ػيٚ اىجاّة اىخيفٚ ىلأعْاُ اىخيشٍ٘يح

 .اىطحاىة ٗاىحشائش

 Vينُ٘ ػيٚ شنو حشف  (أعَاك اىغشديِ) اىصات٘غياخأٗظحد اىْرائج أُ اىق٘ط اىخيشٍ٘ي فٚ أّ٘اع ػائيح 

الأعْاُ اىخيشٍ٘يح فٚ ٕزا اىصف غ٘ييح ٍخشٗغيح رٗ حافح . ٗيحَو أعْاُ خيشٍ٘يح ٍرط٘سج ذرشذة فٚ صف ٗاحذ فقػ

.  ٕٗزا اىرشمية ير٘ائٌ ٍغ الأعَاك اىرٚ ذرغزٙ ػيٚ اىٖائَاخ. ذؼَو ٕزٓ الأعْاُ ػيٚ ذصفيح اىَاء ىريرقػ اىغزاء. ٍغرذقح

الأعْاُ اىخيشٍ٘يح فٚ .  ينُ٘ ػيٚ شنو ق٘طاىثياض  أٗظحد اىْرائج أُ اىق٘ط اىخيشٍ٘ي فٚ أّ٘اع ػائيح 

اىصف الأٍاٍي ٍِ اىق٘ط اىخيشٍ٘ي الأٗه  ػثاسج ػِ أششغح غ٘ييح ٗعَينح رٗ قاػذج ٍثيثح ٗذحَو اىؼذيذ ٍِ اىش٘يناخ 

.   ٕٗزا اىرشمية ير٘ائٌ ٍغ الأعَاك اىرٚ ذرغزٙ ػيٚ اىلاحَاخ. اىَثيثيح اىشنو رٗ حافح ٍغرذقح

خرلاف في الأعْاُ اىخيشٍ٘يح يشذثػ تاىؼاداخ اىغزائيح حيث ٗجذ أُ أػيٚ أغ٘اه ىيق٘ط ٍَا عثق يرعح إُ الا

تيَْا عجيد اىْرائج أمثش أػذاد ىلأعْاُ اىخيشٍ٘يح الأٍاٍيح . اىخيشٍ٘ي عجيد فٚ الأعَاك أميح اىذتاه ٗآملاخ الأعَاك

مَا عجيد أػيٚ ّغثح فٚ غ٘ه اىصف الأٍاٍٚ . ٗأغ٘ه الأعْاُ اىخيشٍ٘يح الأٍاٍيح ٗاىخيفيح في الأعَاك آميح اىذتاه

ٗأيعا عجيد . غ٘ه اىق٘ط اىخيشٍ٘ٚ فٚ الأعَاك اىرٚ ذرغزٙ ػيٚ اىٖائَاخ ٗالأعَاك آميح اىذتاه/ ىلأعْاُ اىخيشٍ٘يح 

أػيٚ قيَح فٚ اىَغافاخ اىثيْيح فٚ اىصف الأٍاٍٚ ىلأعْاُ اىخيشٍ٘يح ّٗغثرٖا ػيٚ غ٘ه اىق٘ط اىخيشٍ٘ٚ فٚ الأعَاك 

تيَْا عجيد أػيٚ قيَح فٚ ػشض قاػذج اىصف الأٍاٍٚ ىلأعْاُ اىخيشٍ٘يح ّٗغثرٖا ػيٚ . اىرٚ ذرغزٙ ػيٚ اىلاحَاخ

 .غ٘ه اىق٘ط اىخيشٍ٘ٚ فٚ الأعَاك آميح الأعَاك ٗمزىل الأعَاك اىلاحَح

ّٗخيص ٍِ ٕزٓ اىذساعح إىٚ أُ اىرشامية اىَ٘سف٘ى٘جيح ىلأعْاُ اىخيشٍ٘يح في اىصف الأٍاٍي ىيق٘ط 

 . اىخيشٍ٘ي الأٗه إخريفد فٚ الأعَاك ٍحو اىذساعح تإخرلاف اىغزاء ٗاىؼاداخ اىغزائيح
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