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SUMMARY 

I.-An investigstion was made of some aspects of the 
haematology of four marine fish species, Ep;nephelus 
fasciatus, Epinephelu.s summana, Epinephelus areolatus 
and Epinephelus tauvina taken from the Marine Biological 
Station at Ghardaqa (Red Sea). 

2.-The authors were mainly interested in the deter
mination of the number of erythrocytes, haemoglobin 
content and haematocrit values in the four mentioned 
species during their spawning puiod. 

3.-Visible differences can be observed in the three 
parameters studied among the different species. This 
variability may be corroborated that the more active type 
of fishes have higher values than the less active species 
have. 

4.-Marked quantitative differences in the values 
of the three mentioned parameters exist between the 
sexes of the same species, being always lower in females 
than in males. The preparation period and the spawn
ing process may cause this considerable decrease. 

5.-The species studied have the same correlation 
between the number of erythrocytes, haemoglocbin 
content and haematocrit values as that previously arriv
ed at for fresh water fishes and other vert(brates. 

INTRODUCTION 

There is a notable lack of physiological informations concerning 
many Red Sea fish species. Therefore some aspects of the haenta· 
tology of four closely related Red Sea fish species were studied here 
including an investigation of erythrocyte number, haemoglobin 
content and haematocrit value. 

T~e specific biological character and the variety of fish species 
make the comparison of haematological indices exceptionally diffi
clut. The dependence of haematological, indices on physiological 
and enviromental conditions and also on the age .and sex of fisl~ 

belong still to the controversial subjects in literature- Some author-,) 
do not find differences connected with sex dimorphism as e.g. 
SMITH (1930) for Salmo trutta L. and GLAZOVA (1967) 
for Aeipenser ruthenus L. and Acipenser stellatus Pall. Others 
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like LANGE (1919) and PAVLOV and KROLICK (1935) 
justify the quantitative oharges in the composition of the eiIiculatng 
blood of males and females for optional months of the aIUlual cycle.. 
IVLEV (1955) observed even in winter similar correlations in the 
blood of Lota lota (L.), Silurus glanis L· and Cyprinus carpio L. 
Furthermore. SCHLICHER (1927). PAVLOV and KROLICK 
(1935) state that the number of erythrocytes and haemoglobin is 
higher during the entire year in the blood of males than of females. 

Other authors find the differences connected with the sex of 
fish only during the production of gonads and spawning. ROBER· 
l'SON et al- (1961) proves that the haelnatological indices are 
considerably lower in the blood of females during the spawning 
nligrations of Oncorhynchus tschawytscha (Walb). The results of 
CERNIKOVA (1967) for Coregouns lavar.etus beari kassl. are 
approximate. But according to SCHLICHER (1927) the quanti
tative changes in some fresh water fishes during spawning are the 
same in the blood of males and females. 

The ability of the blood to carry oxygen depends on the 
concentration of the respiratory pigment present and il1:Si nature. 
.A. knowledge of the amount of haemoglobin in the blood of fishes 
can be of considerable significance in understanding their ecolog
ical and physiological rdationships. 

The ha'2mtocrit is one of the most important of all clinical 
constants because of its high degree of reproducibility. This 
parameter is most useful for detection of anat"m:'la (ELIS. 1956) 
and may also indicate the presence or absence of haemolysis in the 
blood samples which cannot be ascertained by counting erythrocytes. 
Haemtocrit is extremely n;liable and can be easily and rapidly 
performed with fish blood (SNIESZKO, 1960). 

Extreme differences in erythocyte counts have been found for 
various species of [shes. 1\1 any intereslting openi~f have been 
expressed concerning the significance of these differences. 
BONNET (1926) fOl.nd that the erythrocte counts of different 
species of fish increased when the fish held in water of low oxygen 
content. On the other haneL this number considerably decrease.s 
dur~ng the spawning season (ORECKA, 1970)' 
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Many authors reported a close correlation among the mentio
ned parameters in fresh water fishes (EISLER, 1965; SUMMER
}t'ELT et aI., 1967b; DE WILDE & HOUSTON, 1967; BADAWI, 
1968; BADAWI & SAID, 1971; EL DOMIATY, 1972; and EL 
BESHRY. 1974). With the present investigation it was intended 
to find out whether this same relationship exists among the diffe
rent species of marine toleosts studied. Also the researcn work 
aims at determining sexual differences in the proper haematological 
indices nlentioned. 

MATERIAL AND METHODS 

Four mature Red Sea species, Epinephelus fasciatus (Forskal) 
Epinephalus summana (Forskal), Epinephalus areolatus (Forskal) 
and Epinephalus tauvina (Forskal) of both sexes which have similar 
physiographical conditions were investigated. The blood for in
vestigation was taken from the vena caudalis. The time of the 
collection of blood sample& since taking the fish out of water did 
not exceed one minute. Coagulation was prevented by the use 
of heparin. The blood so obtained was used for red cell counts 
for the determination of haemoglobin and for volum<> of packed 
red cells· . 

Erythrocyte counts were carried out according to the procedure 
described by HESSER (1960) using the diluting solution recom
mended by HENDRICKS (1952). 

Haemoglobin content was determined colorimetrically by the 
alkali haematin method (OSER et al., 1965). 

Haematocrits were measured accord:il1g to the method of LARSEN 
and SNIESZKO (1961 a) using heparinized (10ro) capillaries and a 
scaled reading device· 

RESULTS 

The tabulated data show visible differences in the number of 
erythrocytes, haemoglobin content and haematocrit values between 
lnales and females of all species studied. The average values of 
males were always higher than those of females during the experi
mental period. The results obtained are shown in tables I-III. 
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Definite variations between species were detected. The highest 
relative indeces (average contents) was recorded for Epinephalus 
summana, the other values ranged downward, the lowest was repor
ted for Epinephalus tauvina. 

DISCUSSION 

The author's private obselVations show a marked. species vari
ability in the number of erythrocytes, haemoglobin content 'and 
haematocrit values. This may be corroborated that' the more active 
type of fishes have higher values than the less active species have. 

Quantitative amounts are always lower in females than in 
males in all the species studied during the experimental period. 
This decrease in the instance of females may be parallel with de
velopment and gonad resorption as blood estimations were carried 
out during the spawning period. Thus for the first ti'me a divison 
connected with sexual dimorphism takes place and in accordance 
with the results of SCHLICHER (1927), PUCKOV & FEDO
ROVA (1951) for other fish, the values of the three parame

ters just mentioned are higher in males· 

Always constant is evidentl~ the relationshin between erythro
cyte count, 'amount of haemoglobin and haematocrit values. This 

correlation is exactly the same ,as that previously arrived at for 
fresh water fishes by EISLER (1965), SUMMERFELT et al., 
(1967 b), DE WILDE & HOUSTON (1967), BADAWI (1968), 
BADWI & SAID (1971), EL DOMIAlY 1972) a1ld EL BE
SHRY (1674) and for other vertebrates (WINTROBE, 1934). 
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TABLE 1. Measurements of the red blood cells (per cmm.) duri. 
the spawning period. 

Males Femalet 

I Range 
EpinepbeJus fasciatus . Average . ~ S.D. 

\ Range 
EpinepbeJus summana ... Average

I S.D. 

Range 
EpinepheJus areoJatlls ~ Average. l S.D. 

Range 
EpinepheJus tauvina .. ~ Average 

~ S.D. 

1..20%1.25 
1. 23 x 108 

0.4 

1.97-2.01 
1. 99x loe 

0.3 

1. 6-1. 72 
1. 80x 1()6 

0.15 

1.20-1.22 
1.21 X 106 

0.2 

0.97-0.99 
0.98 x lQG 

0.2 

1. 74-1. 76 
1. 75 x loe 

0.2 

1.52-1.50 
1. 54xl()8 

0.2 

0.97-0.999 
0.99x 10e 

0.21 

TABLE II : Percentage of packeq red blood cells during the spawning 
period. 

EpinepheJus fasciatus 

Epinephelus summana 

Epinepbelus areoJatus 

EpinepbeJus tauvina 

l Range 
Average 
S.D. 

Range 
Average

1 S.D. 

Range 
Average 
S.D. ~ 
Rang~ 

~ Average 
~ S.D. 

Males 

32.9-33.2 
33 

0.2 

46.9-47.1 
47 
0.1 

35.6-36.4 
36 
0.2 

34.6%35.2 
35 

0.26 

Females 

31. 8- 32.2 
32 

0.1 

45.2-45.8 
45.5 
0.1 

34.8-35.3 
35 

0.2 

33.1-33.8 
33.5 
0.3 
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TABLE III. Haemoglobin values (g/IO. ml blood) dumg the spawning 

period 

Males Fem3.tes 

\ Range 8.7-9.3 8.4--8.65 
Epinephelus fasciatus Average 9.1 8 6 ~ 

S.D. 0.21 0.1 

, Range 13.9-14.15 13 .1-13 .48 
Epinephelus summana . Average 14.1 13.4 

J S.D. 0.12 o 22 

\ Range 12.1-12.25 10.8-1] .19 
Epinephelus areolatus .. ' Average 12.2 I 11 

I o 23
I 

\ Range 9.85-10.111 9.21-9.42 
Epinephelus tauvina . ~ Average 10 9.3 

S.D. o 2o 12 I 
I. 
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