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Four adult specimens of clinostomatid parasites were    

recovered from the buccal cavity and oesophagus of                   

a naturally-infected male squacco heron, Ardeola ralloides 

(Aves: Ardeidae), collected in July 2019 from Giza        

Province, Egypt. The rate of natural infection was recorded       

as 10% (1/10). The parasite has the typical body plan 

organization of Euclinostomum heterostomum Rudolphi, 1809 

(Digenea: Clinostomatidae) with minor differences in certain 

organs measurements. The body dimensions measure 5.57-6.71 

× 2.29-2.97 mm (length × maximum body width). The oral 

sucker locates in the centre of the oral collar and measures   

0.36-0.44 × 0.53-0.64 mm, while the ventral sucker locates        

in the anterior third of body and measures 0.65-1.10                    

× 0.63-1.27 mm. The right intestinal caecum gives rise to        

11-14 diverticula, while the left intestinal caecum gives rise to 

12-15 diverticula. The testes are tandem and lie in the posterior 

third of the body. The anterior testis is U-shaped and measures 

0.61-0.70 × 0.85-1.26 mm, while the posterior testis is   

tripartite and measures 0.60-0.67 × 0.66-0.69 mm. The ovary is 

intertesticular, dextral to median body plan, and measures     

0.22-0.25 × 0.33-0.37 mm. The uterus is pretesticular, 

intercaecal, filled with hundreds of eggs, and measures         

1.54-2.13 × 0.59-1.32 mm. The uterine eggs are ellipsoidal;         

each measures 0.11-0.12 × 0.06-0.08 mm. The excretory       

pore is subterminal, intercaecal, and measures 0.12-0.14             

× 0.12-0.14 mm. In addition, the surface topographies of the 

ventral and the dorsal surfaces of body were described. 

 

INTRODUCTION 

Euclinostomum Travassos, 1928 is a species-

poor genus belonging to subfamily 

Euclinostominae, family Clinostomatidae 

within the digenetic trematodes
[1-3]

. Family 

Clinostomatidae contains four subfamilies: 

Nephrocephalinae, Euclinostominae, Clino-

stominae, and Ithyoclinostominae. The 

adults of Nephrocephalinae are found in the 

buccal cavity and oesophagus of reptiles, 

while the adults of Euclinostominae, 

Clinostominae and Ithyoclinostominae are 

found in the buccal cavity and oesophagus  

of birds, and occasionally in mammals
[1,3]

.   

mailto:reda_mansour@science.helwan


E. heterostomum infection in squacco herons of Egypt 

 

 

23 

Out of subfamilies infecting birds, adults    

of Euclinostominae possess caeca with 

numerous lateral branches and diverticula, 

while adults of other two subfamilies 

possess simple caeca without lateral 

branches and diverticula
[1,3]

. Concerning the 

validity of Euclinostomum species, four 

species are considered as valid. Fischthal 

and Kuntz
[4]

 recognized adults of    

previously described four Euclinostomum 

spp., E. vanderkuypi, E. heterostomum,        

E. dollfusi, E. bhagavantami, as valid. 

However, Ukoli
[2]

 synonymized many 

species to E. heterostomum on the basis      

of location of the metacercaria and         

adults within their hosts, morphological 

variations of E. heterostomum, and other 

considerations. In addition, Ukoli
[2]

 regarded 

only two previously recognized species      

“E. heterostomum and E. multicaecum” as 

valid. Moreover, Jhansilakshmibai and 

Madhavi
[5]

 considered two more species,     

E. minutus from Pakistan
[6]

 and E. ardeolae 

from Egypt
[7]

, as valid species. 

Euclinostomum species have a three-host 

life cycle. The adult inhabits the oral cavity 

and oesophagus of piscivorous birds 

(definitive host), the metacercariae occur in 

the muscles, gill chambers, and kidneys      

of fish as 2
nd

 intermediate host, and the redia 

is carried by snails as 1
st
 intermediate 

host
[7,8]

. Ukoli
[2]

 recovered metacercaria of   

E. heterostomum from body wall in           

the kidney region of Tilapia zilli and            

T. heudeloti, and obtained adults from 

experimentally infected African darter 

“Anhinga rufa rufa” and long-tailed shag 

“Phalacrocorax africanus africanus”, but  

no cattle egrets. In addition, El-Naffar      

and Khalifa
[7]

 recorded metacercaria of        

E. ardeolae from kidneys of naturally-

infected Oreochromis (Syn. Tilapia) nilotica, 

and adults from experimentally infected 

buff-backed heron “Ardeola ibis ibis”. 

Moreover, Jhansilakshmibai and Madhavi
[5]

 

recorded the presence of E. heterostomum 

metacercaria in the kidneys and liver            

of Channa punctatus, and muscles of           

C. orientalis. In addition, they obtained     

the E. heterostomum adults from the 

experimentally infected pond heron 

“Ardeola grayii” and cattle egret “Bubulcus 

ibis”
[5]

. The anatomical differences were 

recorded between metacercaria, juvenile, 

and gravid adults of E. ardeolae. Juvenile 

adults have tegument totally covered by 

minute spines, slight sacculation of anterior 

part of intestinal caeca, slightly bigger 

gonads, and ova begin to appear in the    

loops of the uterus, while gravid adults    

have a dilated coiled uterus totally filled 

with ova
[7]

.  

Squacco heron “Ardeola ralloides 

Scopoli, 1769” is a small heron feeding      

on fish, frogs, and insects. It is recorded       

as migratory and resident species in 

Egypt
[9,10]

. The present study aimed to 

investigate the morphological features and 

surface topography of adult worms of          

E. heterostomum from naturally-infected 

Ardeola ralloides in Egypt using light and 

scanning electron microscopy. 
 

MATERIAL AND METHODS 

Experimental animals 

Four males and six females squacco herons 

“Ardeola ralloides Scopoli, 1769” were 

captured from March to July 2019 from 

Abu-Rawash (Giza Province, Egypt) and 

examined for the presence of helminths. 
 
Light microscopy 

Following dissection, trematodes were fixed 

and held in FAA solution (10% formalin, 

85% alcohol, and 5% acetic acid) for          

24 hours. Then, specimens washed several 

times in 70% ethanol, stained overnight      

in acetocarmine. Afterwards, specimens 

were destained in weak acid-alcohol       

until colour differentiation, dehydrated in 

ascending series of ethanol, cleared in 

xylene and finally mounted on glass slides 

using Canada balsam. Photomicrographs of 

stained whole mounted specimens were 

studied and photographed using a Zeiss 

research photomicroscope (Carl Zeiss AG, 

Oberkochen, Germany). 
 
Scanning electron microscopy 

Specimens were fixed in 2.5% buffered 

glutaraldehyde, washed in cacodylate buffer, 
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dehydrated in ascending series of ethanol 

with agitation using automatic tissue 

processor (Leica Microsystems Pty Ltd, 

Macquarie Park, Austria). Afterwards, 

specimens were dried using CO2 critical 

point drier (Model: Audosamdri-815; 

Tousimis, Rockville, MD, USA), coated     

by gold sputter coater (SPI-Module),         

and finally examined/photographed using 

scanning electron microscopy (Model: JSM-

5500 LV; JEOL Ltd, Tokyo, Japan) at       

the Regional Centre of Mycology and 

Biotechnology, Cairo, Egypt. Identification 

of parasites was done following the    

standard keys
[1,3]

. All measurements are 

presented as the range, expressed as      

length (L) × [maximum body width (MW)   

or width (W)], and followed by the mean in 

parentheses. 

 

RESULTS 

Rate of natural infection   

Out of ten squacco herons “Ardeola 

ralloides”, only one male host (10%) 

collected in July 2019 was found to            

be naturally-infected with the adults of        

the present Euclinostomum species. The 

infection was detected in the buccal       

cavity and oesophagus, and four mature 

specimens were obtained, two attached        

to the interior of lower beak and two 

attached to the tip of trachea. 
 
Description 

Whole worm was schematically drawn 

(Figure 1), and measurements were based    

on mature adults recovered from the     

buccal cavity and oesophagus (Figure 2a). 

The body is flattened, truncate at anterior 

end, rounded at posterior end (Figures 2a, b     

and 3a), and measures 5.57-6.71 (5.95)         

× 2.29-2.97 (2.56) mm (L × MW). The MW 

occurs at first testicular level (Figure 2b) 

with MW/L measuring 41.0-44.3 (43),   

while L/MW measures 2.26-2.44 (2.33). 

Tegumental spines are totally absent.            

A constriction was noticed at the middle 

level of the ventral sucker (Figure 2b).     

Anterior extremity with distinct oral collar-

like fold typical of the genus (Figures 2c,     

d and 3b) surrounds the oral sucker           

and measures 0.65-0.83 (0.74) × 0.96-0.99 

(0.97) mm with oral collar L/W ratio 

measuring 0.66-0.86 (0.76). The thickness   

of the oral collar rim measures 0.12-0.17 

(0.15) mm. Oral sucker is subterminal, oval 

in shape, and locates at the centre of the oral 

collar and measures 0.36-0.44 (0.40) × 0.53-

0.64 (0.58) mm with mean of L/W ratio 

measuring 0.69. The thickness of the oral 

sucker rim measures 0.17-0.21 (0.18) mm. 

 

 
 
Figure 1: Diagrammatic of the present 

Euclinostomum sp. showing a constriction  

at acetabular level. AT: anterior testis,          

C: collar, D: diverticula of intestinal caecum, 

EP: excretory pore, IC: intestinal caecum,   

O: ovary, OS: oral sucker, OT: oötype,        

P: pharynx, PT: posterior testis, U: uterus,    

V: vitelline, VS: ventral sucker. Scale        

bar = 1 mm. 
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Figure 2: Photomicrographs of the present Euclinostomum sp.: (a) four whole worms 

(arrows), two attached to interior of lower beak and two attached to tip of trachea;                

(b) carmine-stained specimen showing a constriction (arrow heads) at acetabular level;          

(c, d) body regions from anterior extremity to anterior part of uterus. Fold-like structure 

found dorsal to the oral sucker (d); (e) oral collar surrounding oral sucker; (f) body region 

from below of acetabulum to posterior extremity of body; (g) body region from cirrus pouch 

to posterior testes; (h) hind part of body showing the excretory pore; (i) uterine eggs.           

AT: anterior testis, C: collar, CP: cirrus pouch, D: diverticula of intestinal caecum, E: egg,     

F: fold, EP: excretory pore, IC: intestinal caecum, M: mouth, O: ovary, OS: oral sucker,         

P: pharynx, PT: posterior testis, U: uterus, VS: ventral sucker. Scale bar = 5 mm (a), 2 mm 

(b), 0.5 mm (c, d, f), 0.2 mm (e, g, h), 50 m (i). 
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Oval mouth opening lies in the centre of 

the oral sucker (Figures 2e and 3b) and 

measures 0.09-0.12 (0.11) × 0.16-0.21   

(0.19) mm. Small fold-like structure is 

noticed in the area between dorsal rims of 

oral sucker and oral collar (Figures 2d and 

3c). The ventral sucker is well-developed, 

muscular, sub-spherical to ovoid shape, and 

is located in the anterior third of the       

body measuring 0.65-1.10 (0.94) × 0.63-1.27 

(0.97) mm with L/W ratio of 0.87-1.04 

(0.96). The mean ratio of oral sucker to 

ventral sucker length is 1:2.34, while that of 

width is 1:1.67. The thickness of the ventral 

sucker rim measures 0.22-0.37 (0.31) mm. 

At ultrastructure level (Figure 3d); the outer 

edge of ventral sucker is thin and elevated 

than body surface level, while the inner edge 

is thick and continuous with body surface 

level. The distance between the posterior 

margin of oral sucker and the anterior 

margin of ventral sucker is relatively short 

measuring 0.38-0.39 (0.382) mm. The fore-

body is relatively short (Figures 2c, d), 

measures 1.06-1.24 (1.13) mm and 

constitutes 18.5-19.6% (19%) in relation to 

the whole body length. Hind-body is       

long, measures 3.45-4.38 (3.87) mm, and 

represents 61.8-67.8% (65%) to the whole 

body length. 

The digestive system is incomplete 

(Figures 2e, f) and consists of mouth, short 

pharynx, and two intestinal caeca extend 

laterally beneath oral sucker to posterior 

margin of body. The pharynx is swollen into       

a bulb-like structure at its base and measures 

0.21-0.25 (0.23) × 0.17-0.22 (0.20) mm. The 

width of the intestinal caeca measures 0.07-

0.14 (0.11) mm. The intestinal diverticula 

begin from the level of lower third of 

acetabulum and extend only toward outer 

side of the intestinal caeca. The right 

intestinal caecum gives rise to 11-14 

diverticula, while the left intestinal caecum 

gives rise to 12-15 diverticula. The 

reproductive system comprises two testes 

and one ovary. The testes are tandem  

(Figure 2g), and locate in upper region of the 

posterior third of body. The anterior testis is 

large, crescent or U-shaped and measures 

0.61-0.70 (0.66) × 0.85-1.26 (1.06) mm with 

L/W ratio of 0.56-0.71 (0.62). The posterior 

testis is smaller, tripartite, and measures 

0.60-0.67 (0.63) × 0.66-0.69 (0.67) mm with 

L/W ratio of 0.87-1.01 (0.94). The distance 

between the two testes measures 0.32-0.60 

(0.46) mm with ratio of 0.06-0.09%    

(0.08%) to the whole body length. Post-

testicular space is relatively short, measures 

0.60-0.97 (0.79) mm, and represents 10.7-

14.5% (13.2%) to the whole body length. 

The ovary is small (Figure 2g), inter-

testicular, dextral to the median body plan, 

ovoid in shape, and measures 0.22-0.25 

(0.24) × 0.33-0.37 (0.35) mm with mean of 

L/W ratio measuring 0.68. The oötype is 

small, oval to elongate-oval, sinistral to the 

ovary, median to slightly sinistral to the 

whole median body plan, and measures 

0.21-0.24 (0.23) × 0.33-0.39 (0.36) mm. The 

uterine sac is filled with hundreds of eggs, 

intercaecal, occupies from lower margin of 

the ventral sucker to anterior margin of the 

anterior testis, and measures 1.54-2.13 (1.84) 

× 0.59-1.32 (0.96) mm. The uterine field is 

relatively long and represents 27.6-31.8% 

(30.8%) to the whole body length. The 

vitelline fields are extracaecal, restrict to the 

lateral margins of the body, begin just 

posterior to the ventral sucker, and extend to 

the posterior extremity of body. Vitelline 

gland follicles are dispersed between the 

intestinal diverticula. The cirrus pouch is 

oval, median or slightly dextral, and 

measures 0.22-0.27 (0.24) × 0.29-0.35   

(0.32) mm. The gonopore (Figure 3e) is 

elongate-oval in shape, pre-testicular, locates 

in the concavity of the anterior testis at the 

end of the middle third of the body, and 

measures 0.053-0.055 (0.054) × 0.090-0.092 

(0.091) mm. The excretory pore (Figure 2h) 

is subterminal, median, intercaecal, spherical 

in shape, and measures 0.12-0.14 (0.13)       

× 0.12-0.14 (0.13) mm. The uterine eggs are 

ellipsoidal; locate within the uterine sac, 

uterine duct, and oötype region. Each egg     

is surrounded by a double walled shell 

(Figure 2i) and measures 0.11-0.12 (0.112)   

× 0.06-0.08 (0.07) mm with L/W ratio of 

1.38-1.78 (1.53).  
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Figure 3: Scanning electron micrographs of the present Euclinostomum sp.: (a) whole worm; 

(b) collar surrounding oral sucker with fold-like structures (arrows) dorsal to oral sucker;     

(c) fold-like structures beneath collar and dorsal to oral sucker; (d) ventral sucker; (e) interior 

of gonopore with spermatozoa-like structures (arrows); (f-i) different tegumental topo-

graphies of worm; (f) body surface of lower ventral side of collar; (g) body surface of area 

below ventral sucker showing very little protrusions (arrows); (h) dorsal body surface of hind 

end of the body; (i) dorsal area of oral collar with tegumental pits from some of which hair-

like structures are emerged (arrows). C: collar, G: gonopore, OS: oral sucker, VS: ventral 

sucker. Scale bar = 1 mm (a), 0.2 mm (b), 50 m (c), 100 m (d), 10 m (e, g, h), 1.0 m (f), 

5 m (i). 
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At ultrastructure level of the ventral 

surface, body tegument is formed of finger-

like processes in lower edge of the right 

collar half in the area near the connecting 

plan with the left half of oral collar     

(Figure 3f), and showing very little 

protrusions from lower margin of the 

acetabulum to the end of the body       

(Figure 3g). However, the tegument of the 

dorsal surface showing net-like structures in 

the hind extremity of the body (Figure 3h), 

and pit-like structures from some of which 

short hair-like structures are ejected from the 

body surface to outside in the area of the oral 

collar (Figure 3i). These hair-like structures 

are ranged in number from 1 to 9 in each 

single pit and measured 0.6-3.7 (2.1) × 0.3-

0.4 (0.38) m. 

 

DISCUSSION 

The present parasite showed the typical     

body plan organization of E. heterostomum 

Rudolphi, 1809 as recorded from previous 

studies
[5,8]

. This organization includes:         

(a) the possession of oral collar around       

the central oral sucker, (b) body constriction 

at the middle level of acetabulum, (c) outer 

diverticulation of the intestinal caeca,          

(d) testes in the posterior half of the body,    

(e) intertesticular ovary and oötype,             

(f) pretesticular uterus, and (e) subterminal 

intercaecal excretory pore. The locality of 

the present parasite is recorded from        

Abu Rawash (Giza, Egypt). Genus 

Euclinostomum (metacercaria or adult) has   

a wide range of geographical distribution 

including southern Europe, Russia, India, 

and various countries in Africa
[11]

. In Egypt, 

metacercariae of E. heterostomum were 

recovered from body cavity, mesenteries, 

liver, kidney, and small intestine of Tilapia, 

Oreochromis, and Clarias species
[4,12]

.        

In addition, cercaria, metacercaria, and 

adults of E. ardeolae were also described
[7]

. 

The present study records the infection in the 

natural host squacco heron “Ardeola 

ralloides”. However, many authors didn't 

find the adult forms in the natural state,      

but obtained them from experimental 

infection to many piscivorous birds such as 

African darter “Anhinga rufa rufa”, long-

tailed shag “Phalacrocorax africanus 

africanus”, grey heron “Ardea cinerea”, 

buff-backed heron “Ardeola ibis ibis”, pond 

heron “Ardeola grayii”, and cattle egret 

“Bubulcus ibis”
[2,5,7,8]

.  

Adults of E. ardeolae differ from the 

present species in having tegument covered 

by minutes spines, larger body dimensions 

(9.32-11.12 × 3.10-3.70 mm), oral sucker 

sometimes longer and always less wider 

(0.34-0.52 × 0.40-0.52 mm), larger ventral 

sucker (1.73-2.38 mm), shorter and wider 

anterior testis (0.58-0.59 × 1.40-1.73 mm), 

larger posterior testis (0.61-1.08 × 0.12-  

1.23 mm), larger ovary (0.46-0.51 mm),      

as well as eggs always longer and some-

times thinner (0.12-0.14 × 0.073-0.076 mm). 

However, number of intestinal diverticula    

is recorded in E. ardeolae as 10-14 (2)      

in both sides, which doesn’t differ greatly 

from those recorded in the present species
[7]

. 

Measurements of the body dimensions,        

as well as anterior testis and posterior     

testis dimensions of the present species, 

occur within the range of body, anterior 

testis, and posterior testis measurements      

of E. heterostomum Rudolphi, 1809 (4.80-

9.82 × 1.84-3.22 mm, 0.54-0.96 × 0.56-   

1.38 mm, and 0.42-0.86 × 0.43-0.90 mm, 

respectively)
[5]

. In addition, body tegument 

of E. heterostomum is not covered by spines, 

as recorded in the present parasite
[8]

. 

Moreover, number of intestinal diverticula 

of parasite under investigation doesn't      

vary greatly from those recorded for            

E. heterostomum
[5,8]

. Ukoli
[2]

 (1966) stated 

that "the number of diverticula from each 

caecum has been found to vary consider-

ably within species". However, adults of       

E. heterostomum differ in having smaller 

oral sucker (0.19-0.30 × 0.22-0.35 mm), 

slightly larger ventral sucker (0.96-1.31        

× 0.96-1.34 mm), and longer ovary (0.32-

0.43 × 0.30-0.41 mm) than those recorded 

for the present parasite
[5]

. 

In the present investigation, the excretory 

pore is located intercaecal at the posterior 

end of the body. Similar observations are 

noticed in metacercaria of E. heterostomum, 
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where excretory pore is located dorsally 

subterminal at the posterior end
[2,13]

. The 

gonopore of the present species is located 

within the concavity of the anterior         

testis; similar observation is noticed in                   

E. ardeolae
[7]

. Surface topography of the 

present species is recorded as finger-        

like processes and very little protrusions     

on the ventral surface of the body,          

while the dorsal surface shows pits and     

net-like structures. No tegumental spines    

are noticed in the present study and           

this in agreement with previously recoded     

study on E. heterostomum
[5]

. However,   

body tegument of E. ardeolae is       

spinous
[7]

. In addition, adults’ tegument       

of some members of clinostomatids such    

as Clinostomum caffarae, C. arquus,        

and C. cichlidorum are lacking for          

spiny structures
[14]

, while metacercarial 

tegument of many Clinostomum species is 

spiny
[14,15]

. Moreover, the surface topo-

graphy of C. complanatum demonstrates 

cobble-stone like protrusions and dome-

shaped protrusions on ventral surface, and 

pits and dome-shaped protrusions on dorsal 

surface
[15]

. 
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 مه طائر انبهشىن "Euclinostomum heterostomum" انتسجيم األول نطفيهي

"Ardeola ralloides" انمصاب طبيعيا فى مصر: دراسة بانمجهر انضىئي 

 وانمجهر اإلنكترووي انماسح

 

 رضا محمد مىصىر

 انقبْشة، جًٕٓسٚت يظش انؼشبٛت ٌ،حهٕا جبيؼت انؼهٕو، كهٛت ٔانحششاث، انحٕٛاٌ ػهى قسى

 

" يٍ انخجٕٚف            Clinostomatidaeحى فٗ ْزا انبحث انؼثٕس ػهٗ أسبغ ػُٛبث ببنغت يٍ أحذ ؽفٛهٛبث ػبئهت "

يٍ              9102" حى جًؼّ فٙ ٕٚنٕٛ Ardeola ralloides" ُٕعان انفًٙ ٔانبهؼٕو نزكش بهشٌٕ رْبٙ ٔاحذ يٍ

 %. ٔأٔػحج انذساست أٌ انطفٛهٙ ًٚخهك حشكٛبب ًَٕرجٛب نهطفٛه01ٙظش، بُسبت ػذٖٔ ؽبٛؼٛت يحبفظت انجٛزة، ي

"Euclinostomum heterostomum يغ ٔجٕد بؼغ االخخالفبث انبسٛطت فٙ قٛبسبث بؼغ األػؼبء. ٔٚبهغ ؽٕل "

ٔٚبهغ ؽٕنّ    ،ًٙيهًٛخش. ٔٚقغ انًًض انفًٙ فٙ يشكز انطٕق انف 2.97-2.29يهًٛخش ٔػشػّ  6.71-5.57انجسى 

بًُٛب ٚقغ انًًض انبطُٙ فٗ انثهث األيبيٙ يٍ انجسى حٛث ٚبهغ ؽٕنّ  ،يهًٛخش 0.64-0.53يهًٛخش ٔػشػّ  0.36-0.44

جذ أٌ سدة األيؼبء األًٍٚ ٚؼطٙ  1.27-0.63يهًٛخش ٔػشػّ  0.65-1.10 ُٔ بًُٛب ٚؼطٙ  ،شػبف 01-00يهًٛخش. ٔقذ 

نٕحظ ٔجٕد خظٛت ٔاحذة حهٕ األخشٖ فٙ انثهث انخهفٙ نهجسى. ٔحخخز انخظٛت فشػب. كًب  01-09سدة األيؼبء األٚسش 

بًُٛب سجهج انخظٛت انخهفٛت  ،يهًٛخش 1.26-0.85يهًٛخش ٔػشػٓب  0.70-0.61ٔٚبهغ ؽٕنٓب  ،Uاأليبيٛت شكم حشف 

يهًٛخش فٙ انؼشع. ٔٚقغ انًبٛغ بٍٛ انخظٛخٍٛ فٙ انجٓت  0.69-0.66يهًٛخش فٙ انطٕل ٔ  0.67-0.60ثالثٛت انفظٕص 

بًُٛب ٚقغ  ،يهًٛخش 0.37-0.33يهًٛخش ٔػشػب قذسِ  0.25-0.22انًُٛٗ يٍ انًحٕس األٔسؾ نهجسى يسجال ؽٕال قذسِ 

ِ يهًٛخش ٔػشػب قذس 2.13-1.54انشحى أيبو انخظٛخٍٛ بٍٛ سدبٙ األيؼبء ًٔٚخهٗء بًئبث انبٕٚؼبث يسجال ؽٕال قذسِ 

جذ أٌ بٛغ انشحى بٛؼبٔ٘ انشكم يسجال ؽٕال قذسِ  0.59-1.32 ُٔ يهًٛخش ٔػشػب قذسِ  0.12-0.11يهًٛخش. ٔقذ 

كًب نٕحظ ٔجٕد انفخحت اإلخشاجٛت قشة َٓبٚت انجسى بٍٛ سدبٙ األيؼبء يسجهتً ؽٕال قذسِ        . يهًٛخش 0.06-0.08

حى ٔطف انخظًًٛبث انسطحٛت نهسطح انبطُٙ  بفت إنٗ رنك،يهًٛخش. ببإلػ 0.14-0.12يهًٛخش ٔػشػب قذسِ  0.12-0.14

 ٔانسطح انظٓش٘ نهجسى.

 


