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The fishery of the Egyptian red crab Portunus pelagicus 
(Linnaeus, 1766) has grown considerably and now is commer­
cially well exploited. Maturity of both sexes was determi­
ned. Five stages of ovary maturation (immature, maturing, 
late mature, berried and spent stages) were determined for 
female. Breeding season of the crab was found to be 
during winter-spring and continues to the end of summer. 
All females of the studied species were found fully ripe at 
14.5 cm carapace width and can lay viable eggs after 
reaching 9.0-10.0 cm carapace width. The puberty molt i.e 
transition from pre-puberty to post-puberty phase occurs at 
9.5 cm carapace width for both sexes; and females can 
spawn at least two times a year. 

A linear relationship between fecund-Lty and carapace 
width was noted. The lowest number of eggs per female 
observed was 75167 from a 11.1 cm carapace width speci­
men and the highest was 812738 from a female with 13.6 
cm carapace width ... The crab feeds on a wide varlety of 
food items, and its diet includes many kinds of marine 
plants, as well as molluscs and crustaceans. The most in­
tensive feeding activity occurs during the April-June pe­
riod. 

INTRODUCTION 

The crab Portunus pelagicus (Linnaeus, 1766) is one of the larger edible 
species of swimming crabs (Porunidae). It is wide spread throughout the 
ln,dian and Padfic Oceans and Red Sea and now lis very common alomg the 
Mediterranean coast of Egypt having immigrated through the Suez Canal. 
At presient ,the fashery of P. pelagicus has g,ro.wn oonsideraibly ,i,n Alexandria 
fosh!ing ceinters and ,is beimg e:xiplodited oommerc:.any well but mostly beLow 
the size of sexual maturity. With rincreasing cakh efficiency aind effort, the 
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breeding stock is declining. The short term effect of this might be progressive 
lowering of the maximum sustainable yield, while the long term result might 
be more catastrophic, e.g. complete collapse of the fishery. 

It is therefore important that an accurate estimate of the size at sexual 
maturrilty aind breeditng season be u sed for management of tilts oommeroial 
fishery. 

No informfation is available on the reproductive capabilities and fecun­
dity of females. A limited research was oonducted on P . pelagicus (L.) in the 
Egyptian waters. The biology of Lupa pelagica, the junior syno. of our sp. was 
studied A 1- K h o 1 y and E 1- H a w a r y, 1970 with notes on its spawning 
season and feeding habit, while its chemical composition was studied by 
B ada w i, 1971. 

The purpose of this paper is to discuss in some detail, the breeding, 
maturity and fecundity of P . pelagicus with notes on its food and feeding 
habits. 

'MATERIAL AND METHODS 

The matertial fl()[" the present study, which oovered the ipel'iod 1978-1979 
and 1985-1986 was obtained regularly from the catches landed at Maadia-Abu 
kir and El-Anfushy fishing centers, Alexandria. Samples of P. pelagicus (L.) 
were taken biweekly from these centers to determne sexual maturity, fecun­
dity and its food and feeding habits. Sex of crab was easily recognized by 
difference in shape of the abdomen or apron and the abdominal a,ppendages. 
The mor,phometri,c measur,ements were maide -usilng ipreoision ve.nnier callipers 
to the neairest mm. Differ€1Il.t maturity stages oif fema:le P. pelagicus durilng 
the ipresent study was determ:ned us:i111g cmly the extemail V!i.~~ble cha,n.ges in 
the .ovary such as fo'llows : 

Immature stage can be recognized from the trfangular shape of the abdomen 
with no sign on the ovaries. 

Maturing stage in which the ovary is still very small ,pale, short and slender. 
Seminal receptacles, however, become very large after receiving semen from 
male. 

Late-mature stage has bright oragne ovaries that are from three to four times 
the vo1ume of the mat'lliring ovary. 

Berried stage where the femaJe becomes ovi.gerous, ca,rrying eggs on the 
abdomen attached to the pleopods. Newly extruded eggs are bright orange in 
oolour and chainge to ,pale yeHow then neaI'ly ib1ack before haitchiing. 

Spent stage starts after extruding eggs, haching and releasd.ng the offspring 
in water. This stage can be distinguished from the immature or maturing 
stage as the ovary is more flaccid and greyish in colour. 

In males, the (T) shaped a-pron does not change at maturity and carries 
two appendages used in mating. The maturity in males was based on the 
development of the anter,ior and middle vasa deferentia. In the immature 
male the vasa deferentia are small and the middle vas deferens is white while 
in the mature male the vasa deferentia are convoluted with large prominent 
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ducts and the middle vas deferens is bright pink. Size at first maturity was 
estdirnated for males using cha:nges in ,the size of gonads and by the cham.,ges 
in the relative growth of che1ipeds. Monthly gonosomatic index was calculated 
for both sexes depending on the weight of their gonads as 

Gonad weight (gm) X 100 

total body weight 

Food and feeding: Quantita:tiive am.d q,uailitartive analyses of food were dione 
using about 150 stomachs collected during the period from April to October, 
1978 and January, 1979. 

RESULTS 

Breeding season 

To determine the br-eeding seaso1n of P. pelagicus, mo1I1thly percentage of 
ovaries at d'irfferent maturiity staiges were cail.oulated for aibout 880 females 
and plotted riin Fiig. 1. It is seen that craibs exc1usdvely liin amma,tuire alnd mauing 
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Fig. 1. Monthly distributi.on of matudty stages ill females of 
Portunus pelagicus (L.) 

stages were observed in the moinths Septemb.er-November, and there was a 
complete absence of berried stages iJn that period. The maturilng stages also 
ma,ke theilr aippeairarrice din Januairy, February am.d May-Jrune. Thel'eafter stages 
of late mature cratbs pre.domiinate f.rom Ja:nuary-April arrid were observed also 
f:rom June-August Wlith some occurrin,g iin December. Breedirrig femaies were 
encountered from March until August while spent s.tages observed all the 
yeair round except din September and November. Thfus liindicates tihat P. pelagi­
cus has a prolonged breediing seas0111. commendng nearly from Maxch ,aind ter­
rruinaiting by A1Ug1USt. lit may, however, be mentioned that a lairge rn.1mber of 
late-mature sipecimens were oibserved dn January and Fehruary which might 
su,ggest ain eairly spa:wimng iin these months. 
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The gonosomatic j,ndex, (the ratio of gonad weight / totaJ weight) wh:ch 
is another indicator of the breeding season and time is depicted in Fig. 2. 
As shown, the seasonal d'istribution of G. S. I. describes a constant presence of 
two spawner groups as indica1ted by its high va11ues of G. S. I. througout a year. 
This is an evidence that females of P . peiagicus may Sipawn two tlimes a year 
wHh hig}1er actfivity du11iing winter, sprlng and s1ummer. 
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Fig. 2. Distribution of G.S.I. of Portunus pelagicus (L.) 

Size at first sexual maturity 

The size at sexual maturity is needed for managing the population of a 
crab species. .A!lrthough matumity can be deteirmined by ei<ther his'tological 
examhia+.ion of the gonads or by dinsipect:ion of secondairy sexual chairactenist1ic:,, 

>.;: .. 2. .. '.cbniques seem to be time corumming amd diffaoult to aipply 
in the foeld. Consequently, many ,mv.estiigators have reoognized that crabs 
(Brachyura) may change in shape at maburity. In female, the abdomen, ipleo­
pods, a1n:d thoracic stema become greatly changed. 1n male the shape and sđ.ize 
of the chela are often modiified. The female carapace width of P. pzlagicus at 
the ons,et of maturity wa1s idenitified from data anailysiis o.f 875 females releven t 
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to all stages of owu:y maturation. Fdg. 3. oompares ithe percentage of ripe 
females (Late maturing stage) at each length u,nit (10 mm interval). The curve 
~ndrl.cates that nane of the crabs below 9.5 cm were found ripe, 500/o were ripe 
at 14.5 cm. 

The iilncidence of egg bear.ing fernales per cara,pace width class interval 
as shown in the histogram in Fig. 4, inc:1icates that female of P. pelagicus can 
be regarded as sexua1ly mature and produce viaible eggs af.ter reachlng 9.0-
-10.0 cm carapace wicHh. 
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Fig. 3. Percenta,ge of females in berry/cairapace width class 
of Portunus pelagicus (L.) 
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The lfunear growth ,i,n P. pelagicus is used also as a method fior determinling 
sexual maturity as repoll'ted by H a rt IO ll1 e 11 (1974) tha;t the chela may co'in­
cide wirth maturiity and tJhis ta!kes place at the molt otf pubeirty. Fiiig 5. des­
cribes the relation between oaraipiace wiidth and right chela lengrth for 880 
females and 968 mail.es. A c:liisoontinuiity m. the s1opes of ithe regressd!Ons occurs 
after 9.5 cm of cairarpace w\iidith for both seJ<ies. 
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By using the di11tersect method of G e o r g e and Mo r ga n (1970) least 
square liil'lear •regress:iOIIlS were f,itted separately to the data a:bove a<nd belo,w 
9.5 cm oara,pace widrth. As shown in FJg. 5. the regression lines f.or data are: 
Y = - 0.20666 + 1.034286 X and Y = - 3.18944 + 1.27666 X for females below 
and above 9.5 cm carapace wudth respectively and Y = 0.0577143 + 1.00 X ancl 
Y = -10.38 + 2.16 X for males below ,and above 9.5 cm ca,rapace width res­
pectiively. ,(Y = ca,rapace Wlirth and X = ;r,ight chela length). 
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Thiis method pmvlides estimates !in dose agreement with those determined 
above. Whereas the aibsolute gonad weight giiives an useful ,indicatiorn of the 
size at whi,ch 1i.niitial gonad development ta:kes place, i. e. about the sta,ge a t 
which sexuial maituri.,ty is attadned. In F'lig. 6 the scatter d!i.1agr.am represenrts ibhe 
rroation between carap,ace width and we:,ght of vasa deferentia of P. pelaglcus 
us:i.ng a:bout 170 males. A posi,tive relatiornship exists betwee111 ilncrease d.n the 
size of the an,imal and the wei,ght of i,ts gonaids. Bestides, most of the mature 
indiv:duals wa.th a large vasa deferentia were observed after 9.5 cm carapace 
width as a s!ize at whkh airnlim!ail showed a Stlidden change 'ill1 body diimensi!o:n 
due to physical matura;lii0111. 
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The relation between fecundity as expressed by the egg inumber of ,l'ipe 
oVJary per female ,and the car,apace wliidth :i!S shown 1in the soatter diagram 
(represented as dots) in Fig. 7. This linear relationship arises from 26 fully ripe 
females collected duvi.ng the peaik of breedi1ng season just before releasing their 
eggs. The lowest number of eggs per female ubserv,ed was 75167 from a 11.1 cm 
caraipace wrid:th speoimen ad ,the highest was 812738 from a female 13.6 cm 
carapace witdh. On the other hand, the number of eggs released per female 
showed that some crnbs had a oonsiiderably fewer eggs tha:n others, although 
they are of the same oar:a:pace w1dth. This variation may be attnibuted to 
losses during nettiing, suibsequent handling or due to mortai:ity dul'ling the 
period of iincubation. 
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Therefore, cou,nts from oval1ian or newly exstruded eggs actua,lly reflect the 
reproductive po.tential of a fema•le. Moreover, oount:ng of eg,gs .that are close 
to ha,tching gu.ve more re1ia:ble estimates of a fema,les potential oontriibution 
of larvae to the population. 

Food and feeding 

The food items which the crab P. pelagicus can ooinsume were found to 
be mianly from molluscs (clams, :mussels and cepha1opods), crustaceans (mostly 
shrimps, smailil. crabs, amphipods and some ba:rnacles), and to a lesser degree 
fishes a,nd .algae (foagments of brown al1age, sea weeds). 

A lar;ge amo.unt of stomach oontents ooru;,isted of deoomrposed or,ganic 
maiterJal in advanced stages of d!igestion whii:ch cot.tld not be i.dentifiled. Afso 
sand and mud were ilncidenitally talken by crabs in feedim.g. 

A great pr,oporti.O'll of sand, rela1JLve to food oontent, was :6ound in smaller 
crab stomachs. The relative a:bundance of these different food items in sto­
machs showed ,that most of the molluscs eaten were Danax trunculus (L.) and 
varr.ious speaies of sepia ,a.nd ootopus as these were predominant ;im the studied 
area with parts of their shells, suckers, and flesh. Fr,om the crustacea, Ga­
marus sp. was also taken as an important food item by different sizes of P. 
pelagicus. Rem:a:ins of other cr:ustaceans were aJiso found. F1ish was mostly 
infrequent ii,n the crab stomachs but in some indJvidu~ls 'iit was a majior item, 
especially in larger crabs. lingested filsh pM"ts such as bones, spine, soales and 
:nes with some eggs were recognized. Various algae and sea weeds were 
frequently obtained in the stomach of the presenrt crab. 

Feeding i1I1tensity in the present speci,es was s,tu,died by classifyin.g the 
stomachs according to the degree of fullness funto full, half full and empty. The 
monthly varia,tions in their l'elative lllUmber were then i-eported as iin Table 1. 
in an attempt to ,deter:mine the season of heavy feeding. The period from 
Apl1il-June was charaotall'li.zed by the abundance of half fuill stomachs wjjj;h 
hi,g.her peroentage tha:n ·empty stomachs. 

Month 

April 
May 
June 
August 
September 
October 
January 

Percentage of stomach condition 
Full Half-full Empty 

180/o 
28 
38 

9 
25 
21 

410/o 
24 
24 
21 

16 
10 

410/o 
48 
43 
70 
75 
63 
90 

This may be attr.ibuted to the abunda:nce of food items prefera:ble by 
crabs duriimg the spriing and early summer. From August to October and 
J anuary the frequency of empty stomachs was higher 'than that of other ty­
pes. This may be due to the ffigh growth acti:viity and maturarbion processes • 
which was revealed from the presence of •large number of newly moulted 
specimens as well as from the growth curve (A b d e 1 R a z e k, 1986). 
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DISCUSSION AND CONCLUSION 

The crab Portunus pelagicus (L.) lis one of :the lairge ed~Me species of 
Portul1!Ill'dae a,nd Hs fiishery has ,grow:n oom,:deraib[y and is now oommeircially 
well e:x;ploiited. Females of P. pelagicus may spawn twice a year and spaw­
Illilng adruvjty occurs during w.inter, ;sipring arnd oontiinrues url.ltiil. the :end of 
summer when the maximum ocClJ1Telll:Oe of mpe and ber.med femailes was 
observed. This agrees wdth the result of A 1- K hol y and E 1- H a w ,a r y 
(1970) that breeding of Lupa pelagica the Syn of P. pelagicus (L.) from the 
Suez GuU extends the whole yeam.-. Arpnil ii.s ithe peak pemod wrnle the 
female ovaries become well developed and mature in winter. Moreover, P i 11 a y 
amd Na i r (1973) reported that the iperiod of maximum gonad act!ivity of 
P. pelagicus co'lleoted from Cochin area, Indiia, e:x;ten.ds from December and 
J anuairy to March. This closely resembles the situation in the present wark. 

Most of the mature lindivd.duails of both sexes were o\bserv.e.d after 9.5 om 
carapace width as a size at which animal showed a sudden change in body 
dimensions due to phys'ical maturatio,n amd female cain produce vua;ble eggs. 

The food items which the crab P. pelagicus caiil consume were foUiild to 
be of a great viaciety :arnd l!ts dieit mcludes many types of aquamc vegetatiOIIl 
as well as molluscs and cructaceans. Th:i.s resembles the blue crab Callinectes 
sapidus (R.) as reporled by Ta gat z e (1963). 
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KRATKI SADRŽAJ 

Ulov rakovice Portunus pelagicus (Linnaeus, 1776) znacaJno se povećao i 
danas je ekonomski dobro eksploatirana. Određivana je zrelost oba spola. 
Ustanovljeno je pet stadija sazrijevanja jajnika kod ženki. Sezona mriješćenja 
traje tokom zime, proljeća i proteže se do kraja ljeta. Sve ženke koje su do­
segle 14.5 cm šiirime karaipaiksa bille su spo:hrro zrele. Prelaz ,iz pre-pu!bertetia 
u post~pubertet nastupa. lk.od šiiritne klampaksa od 9.5 om kod oba spo'la. Zenike 
leg;u jaja najmanje dva puta godišn[ie. 

Nađen je linearni odnos između fekunditeta i širine karapaksa. Najmanji 
brod jaj po ženki limiosio je 75167 ti nađ,en je kod pri.mje11ka širine ikarrapaksa 
11.1 cm a najveći broj jaja od 812 738 kod ženke širine karapaksa 13.6 cm. 

Ova rakovica se hrani raznovrsnom hranom, raznim vrstama morskog 
bilja, mekušcima i rakovima. Najintenzivnije se hrani tokom perioda tra­
vanj-lipanj. 




