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INTRODUCTION

Penaeus sem isu lca tus  is the  m ost va luab le  spec ies fo r the  industria l 
sh rim p  fishery  in Kuwait, com posing  the bu lk  o f the large-sized sh rim p 
p roduced . The to ta l annual p roduc tion  of the industria l sh rim p fishery  in 
the area w as 429 tons in 1972. In sp ite  of the im portance  of the species, 
litt le  has been know n about its eco logy  in the A rab ian  G ulf. On the s p a w ­
ning season o f the spec ies in the K uw aiti w aters, Enom oto(1971 ) estim ated  
it as the period  betw een January to May based on the data  co lle c ted  at 
the  end of 1969 and in 1970. In th is  report fu rth e r d iscuss ions w ill be made 
on the su b jec t using the data co llec ted , la te r on.

MATERIALS AND METHODS
The Shrim p w ere co lle c ted  by the research boat o f the K uw ait Institu te  

fo r S c ie n tific  Research, "S c ie n ce  I"  and several com m erc ia l vessels 
The fo rm e r was equ ipped  w ith  the net o f 22 mm. in stre tched-m esh size 
The la tte r ’s nets were 12 mm. in s tretched-m esh size, the same as that 
used in the o rd in a ry  com m erc ia l shrim p fisheries.

10 ' 2 0 ’ 30'
30 '

2 0 ' F a i l a k k a  Is.
Kuwa i t  Bay

10 '

Ara b ia n  Gulf

S h u a i b a h  Port

50'

Fig. 1 : The map show ing  fish ing  g rounds (shaded  a rea) o f the
shrim p, Penaeus sem isu lca tus.
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The m ain fish ing  g round  in M arch and A p ril was the area around 
lat. 29°00 ’ and long. 48°05 ’ south east of Shuaibah port

During the rest of the year the fish ing  g round  was a round lat. 2 9 ’ 23' 
and long 48° 10’ at the m outh of K uw ait Bay (F ig. 1 ). The depth  o f each 
of the fish ing  g rounds is about 18 m. and 7 m., respective ly .

The size o f sh rim p was expressed by body length, tha t is, the d is tance  
from  the o rb ita l depression  of the ca rapace  to the tip  of the te lson. Totai 
length, tha t is the d is tance  from  the tip  o f rostrum  to the tip  of te lson, is 
m easured when body length  is d iffic u lt to be taken fo r sm all shrim ps.

Judgem en t of the m atu rity  of the sh rim p is m ade by externa l obse rva ­
tion. A m ature ovary of the sh rim p is com posed of fron ta l, la tera l, dorsal 
and long itu d in a l lobes. (F ig . 2 ).

a  b  c  d

Fig. 2 : S chem atic  d iagram  of m atured ovary of the shrim p,
Penaeus sem isu lca tus.

a : fron ta l lobe, b : la tera l lobe,
c : dorsal lobe, d : long itu d in a l lobe.

The la te ra l lobes are num bered from  p o s te rio r to ante rio r.

Frontal lobes are observed as g reen ish  spots at the post o cu la r part 
of the carapace. The lobes extend to the p rox im a l part o f the rostrum  
when the ovary a tta ins the fu lly -m atu red  stage.

Latera l lobes w h ich  are com posed o f e ig h t lobes on each s ide  are

observed as b ig  g reen ish  spots in gas tr ic  reg ion  of the ca rapace. F irs t 
lobes extend to the post dorsal m arg in  of the b ranch ia l reg ion  of the 
carapace. Though the la tera l lobes are consp icuous externa lly , they are 
not cons ide red  as a re liab le  fea ture  of jud g in g  m atu rity  of shrim p.

Dorsal and lon g itu d in a l lobes are pa ired  lobes extend ing  dorsa lly  
from  ca rd ia c  reg ion  of ca rapace  to  the end o f s ixth  abdom ina l segm ent.
The lon g itu d in a l lobes becom e w ide r as ovary becom es m ore m ature.
At the part o f firs t abdom ina l segm ent the ovary sw e lls  la te ra lly  when it
is fu lly  m atured.
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RESULTS AND DISCUSSIONS
1. Estimation of spawning season from the changes in body 

length distribution throughout the year.
Fig 3 show s the  body length  d is tr ib u tio n  fo r both sexes fo r m onths 
from  D ecem ber 1969 to A p ril 1972. From the figures, one can see 
tha t the dom inan t body length fo r a m ale is 8-10 cm. in June and 
Ju ly, 10-12 cm. from  O ctober to Decem ber, and 12-13 cm. in A p ril 
and May. For a fem ale, the dom inan t length  is 7-9 cm. in June and 
Ju ly, 12-14 in O ctober, and 14-16 cm. in A p ril and May. The fa c t tha t 
the sm allest sh rim p  w ere co lle c ted  in June and Ju ly  suggests that 
the rec ru itm en t o f young sh rim p to the fish ing  g round  shou ld  take 
p lace  at the tim e.

The tim e  of rec ru itm en t o f young shrim p to the fish ing  g round co inc ides  
w ith  the d esc rip tio n  of Boerem a (1969). The spaw ning season o f the 
shrim p can be estim ated , p rov ided  tha t the length of the period  fo r 
them  to g row  from  the egg to rec ru itin g  size, that is 7-10 cm. body 
length, is known. The on ly  in fo rm a tion  ava ilab le  fo r the estim a tion  is from  
the resu lts  of the a rtific ia l rea ring  of the shrim p, in w h ich  a g roup  of shrim p 
eggs, spaw ned at the end of M arch 1972, a tta ined  the size o f 7.1-8.5 cm. 
by the beg inn ing  of June, when they grew  fast. Therefore , it can be said 
tha t the spaw ning  of the shrim p occu rs  in M arch and A p ril if the  grow th  
of the young sh rim p in natura l co nd ition  is supposed to be a lm ost the 
same as the fastest g row th  in a rtific ia l rearing  tanks

The g row th  o f the sh rim p fo r both sexes th roughou t the year was 
illu s tra ted  in Fig. 4. The length-w e igh t re la tionsh ip  of the shrim p show n 
in Fig. 5 can be expressed by the equations :

W =  4.899 X 10- 3 X L3 3828

and
W =  1.105 X 10—2 X  L3 0695 

fo r m ale and fem a le  respective ly . The g row th  of sh rim p in body w e igh t 
converted  by these equations from  tha t o f body length  is a lso illu s tra ted  
in Fig. 4.
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Fig. 3-2 Body length distribution of the shrimp, Penaeus semisulcatus, by
month and sex.
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Fig. 4 G row th  of the  sh rim p, Penaeus sem isu lca tus , fo r  each sex.

  : Body length,  o   : Body w eight.

The length  of the bars on body length  g row th  cu rve  express 
the  range of the body length  d is tribu tio n .
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2. Estimation of the most active spawning season
The num ber o f m ature  fem ales caught by a un it fish ing  e ffo rt is a 
su itab le  in d ica to r fo r the s trength  of the spaw ning  a c tiv ity  of a sh rim p 
popu la tion . One haul of one h o u r’s traw ling  is taken as a un it e ffo rt 
in the present case. Fig. 6  shows the flu c tua tion  of the va lue  during  
the periods  from  the  end of February to the beg inn ing  of May 1971 
and 1972. A ll sh rim ps w ere co lle c ted  from  south east of Shuaibah 
port w here  the la rgest spaw ning popu la tion  was observed. The peak 
of the va lue  appeared at the beg inn ing  of A p ril in both  years. Th is 
means tha t the sh rim ps spawned m ost ac tive ly  at the beg inn ing  of

A p ril in the area.

1971

20 25 5 10 15 20 25 30 5 10 15 20 25 30 5
Feb .  M ar .  Apr.

1972

20 25 5 10 15 20 25 30 5 10 15 20 25 30 5
Feb.  M a r .  Apr.

Fig. 6 The fluctuation of the number of female shrimp caught by one
hour trawling.
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The bottom  w ater tem pera tu res  o f the area are shown in Fig. 7 fo r 
the period . From  both  Figs. a re la tion  betw een bo ttom  w ater tem pera tu res  
and spaw ning  a c tiv ity  can be observed. The spaw ning  behav io r began 
a round M arch 15th, in 1971, and M arch 25th, in 1972 as seen in Fig. 6 . 
Th is  co rresponds to the bottom  tem pera tu re  o f abou t 17°C  in both  years. 
The m ost active  spaw ning  behav io r was observed when the bo ttom  w ater 
tem pera tu re  was 18-19.5°C.

The num ber of m ature  fem ales caught by a un it e ffo rt was m uch low er 
in 1972 than in 1971. T h is  may be due to e ithe r a sm a lle r spaw ning  popu la ­
tion  o r a low er fish ing  e ffic iency  in 1972 than in 1971 o r both.

o
C 1971

20

1 5

1 0
5 10 15 20 25 5 10 15 20 25 30 5 10 15 20 25

Feb. M a r . A p r .

C 

20

1 5

1 0

1972

-o -

10 15 20 25
Feb.

10 15 20 25 30
M a r .

10 15 20 25
Apr.

Fig. 7 C hange in bo ttom  w ater tem pera tu re  in the spaw ning  season.
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3. Scattered spawning activities throughout the year.
There are several obse rva tions  w h ich  suggest sm all-sca le  spaw ning  
ac tiv itie s  sca tte red  th roughou t the year, a lthough  that observed in 
M arch and A p ril south east of Shuaibah port is the largest F irst, there  
was a g roup of fem a le  shrim p, 12-14 cm. in body length, in June, 
Ju ly  and A ugust at the m outh of K uw ait Bay, as seen in Fig 2. Some 
of them  proved to be fu ljy  m ature, s ince  they spawned in rearing 
tanks, even though  they w ere sm alle r in size and th e ir ovaries looked 
th inne r than that of m ature  shrim p in M arch and A p ril. Second, about 
1% of the to ta l num ber of fem ale  sh rim ps observed in O ctober 1970 
and N ovem ber 1972 aí the mouth of Kuw ait Bay and o ff Failaka  Island 
had w ell-deve loped  ovaries. Th ird , Post-larval and young sh rim p of 
1.0-3.0 cm. to ta l length  w ere observed at the in le t of Khor AI M uffattah, 
about 70 km. south of Shuaibah port in Ju ly , August and D ecem ber, 
1972. The eco log ica l re la tion  betw een those sca tte red  spaw ning  a c tiv i­
ties  and a large  a c tiv ity  in M arch and A p ril is the p rob lem  left fo r 
fu rthe r inves tiga tions  to solve.

CONCLUSION
The la rgest spaw ning  a c tiv ity  in Kuw aiti w aters occu rs  in M arch and A p ril 
6 cu th  east of Shuaibah port. A c tive  spaw ning  however, is res tric ted  to a 
ra ther short period  betw een the end of M arch and beg inn ing  of A p ril when 
the bottom  w ater tem pera tu re  is 18-19.5°C. Beside th is  la rgest spaw ning 
ac tiv ity , there  are sm all-sca le  spaw ning  a c tiv itie s  sca tte red  th ro ug h ou t the 
year in o the r areas of K uw aiti waters.
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