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T h e  ca tch  |>cr u n it  e f fo r t ( c .p u .c . )  e s tim a te d  as k g /h r  an d  
tlic  y ie ld  p e r  rec ru itm en t (Y iR )  o f  te n  c o m m o n  by -ca tch  fishes 
a re  u se d  in  th e  p re sen t p a p e r  to  in v e s tig a te  th e  e ffe c ts  o f  
sh r im p  tra w le rs  o n  th e  f ish e rie s  s ta tu s  a n d  its e n v iron m en t in 
th e  N o r th w e s t A rab ian  G u l f  S am p les  w ere  co lle c te d  on 
w eek ly  basis th ro u g h  fish o ry -o cean o g rap h y  su rv ey  cu rried  out 
by  th e  M a rin e  S c ie n c e  C e n tre  a t  th e  U n iv e rs ity  o f  B asrah  
d u r in g  d ie  p e r io d  o f  1 9 9 S -I9 9 9 . u s in g  tw o  sm all sh rim p 
traw  lers. I h e  c a tc h  p e r  u n it  e ffo r t ( e p a e . )  o f  to ta l, co m m er
c ia l f ish es , sh rim p s, a n d  (Aber in v e rteb ra te s  ca tc lie s  show ed  a 
d ra s tica l d ro p  y e a r  by  y e a r . T h e  re su lts  o f  th e  re la tiv e  y ield  
p e r  re c ru itm e n t (  Y /R )  o f  th e  ten  in v e s tig a te d  sp e c ie s , their 
op tim u m  a n d  c u rre n t leng ths a t f ir s t  c a p tu re  (L  )  an d  th e ir  
le n g th s  a t firs t m a tu ra tk m  ( L , )  in d ica te  th a t th e  s lo c k  o f  these  
sp e c ie s  su ffe re d  a  p ro ld c m  o f  rec ru itm en t o v c if ish in g . A 
s tra te g y  o f  p ro tec tio n  lo r  N orthw est A rab ian  G u l f  fisheries 
in v o lv es  im p lem en tin g  c lo se d  se a so n , in tro d u c in g  a n  effo rt 
lim ita tio n  po licy  sh o u ld  b e  d es ig n ed .

IN TRO D U C TIO N

Shrim p traw lers a rc  one  o f  th e  m as t com m on fishing vessel types w idely  used 

throughout th e  w orld. T he by-catch by th is fishing m ethod  contributed 3 -5  m illion  tonsyr, 

h a lf  o f  w hich w as discarded a l sea  (S lavin  1982). A lvcrsoti e l al. (1994 ) thoroughly  d is

cussed th e  global assessm ent o f  th e  by-catch and d iscards, and sla ted  th a i th e  catch per unit 

o f  effort (c.p.u.e.) o f  by-catch sh rim p  traw lers in th e  A rabian  G u lf  w as  about 4 .17  kg/hr.

Ih e  Iraqi m arine w aters a t the m ost northern  tip  o f  the A rabian G u lf  a re  representing 

the  estuarinc part o f  th e  G ulf. A s a  result o f  its  cstuarine  habitat, th is  part plays an im por

tant ro le  a s  nursery and  feed ing  g rounds for m any fish spec ies (H ussain  and  A hm ed 1995). 

I liis  reg ion  is characterised by th e  river ru n o ff  as gauged from Sliall A l-A rab R iver which
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estim ated  io  he  -  5 k m ’/y r  (A l-M anssory 1996), w hereas A bdullah  (1990 ) had  pointed out 

thai th e  annual discharge o f  Shaft A  I-A ran w ass gradually declining. J h is phenom enon had 

been focused in  the  E ighth  Session o f  th e  C om m ittee fo r th e  D evelopm ent and  M anage

m ent o f  the Fishery R esources o f  th e  G ulfs h e ld  in O m an 1994 (A nonym ous 1996) in 

w hich  a decision to  m onitor th e  effect o f  this reduction on th e  environm ent o f  the A rabian 

G u lf  w as  recom m ended

T he com m ercial fishing in  th e  N\V A rabian G ulf, w as com pletely  s topped  in  1980 

and  intensively resum ed follow ing th e  cease-fire  in  1988 by artisanal fishery- (la rge  wooden 

launches and sm all boats using traps, gili nets, hadra: an  intertidal rounded n u i/c  trap  made 

of reeds, and hook and  line). Since 1992, an  industrial fishing vesse ls (sm all sh rim p  trawl

ers. 15 17 m length and  a  lew  large traw lers) w as w idely used . Such fishing activ ities rep

resented by not few er than 1000 fishing vesse ls o f  d ifferent types (w ooden  boats o f  12 17 

m  length, sm all fiberglass boats o f  3 m  length and back traw lers o f  15 -2 0  m length) oper

a te  in approxim ately 30 0  km 2 had  m ade  the  assessm ent o f  th e  N W  fisheries an  u rgen t step  

Thus, th e  M arine Science C entre  a t th e  U niversity  o f  B asrah h a s  executed  a long-term  fish- 

ery-oecanography survey during the five last years 1995 2000 using tw o sm all trawlers 

covering the Iraqi m arine and coastal w aters including the S hall A l-A rab estuary . K hor AI- 

A m aya and  K hor A bdullah.

T he developm ent o f  underw ater subm ersib les and  underw ater photography h a s  aided 

assessm ent o f  traw l dam age  lo th e  sea  bottom  (C addy  1973; G ibbs c t al. 1980). C nfom i- 

naiely, n o  attem pt h a s  been carried o u t neither in Iraqi n o r in the  o ther N orthw est A rabian 

G u lf countries to assess  the traw ling  effects on the seabed and  its  firing  resources.

1 he ca tch  p e r unit e ffo rt (c.p .u .e .) estim ated  a s  kg/hr and  th e  y ield  per recruitm ent 

(1 7 /0  o f t e n  com m on by-catch fishes are used  in  th e  p resent paper to  investigate the  effects 

o f  sh rim p  traw lers o n  th e  fisheries sta tus and  its  environm ent in  th is  region.

M A TER IA L A N D  M ETHO DS

S tu d y  a re a

T he N W  A rabian  G u lf  is representing th e  cstuarine hab ita t o f  th e  G u lf  (F ig . I) . Ib is  

part d iffers from  o ther (h i l f  regions due  to:

1. T he terrigenous and  b iogenic  sedim ents transported  b y  th e  S h a tt A l-A rab River.

2 . T he freshw ater d ischarge from  th e  M esopotam ia rivers and K arun  especially  during the 

flood  season.

Topographically , the  dep ths a re  slopping  gently from  the  coastal m u d  fla ts  for 

3 0 -4 0  km  south , then a sudden d rop  in depth  occurs due  to  the  form ation  o f  re latively  deep 

valleys “K hors" o f  d ep th  10-20  m  (Flg. I) . T he sedim ents w ere  com prised  o f  sand 

(48.2% ). sû t (23 .5% ), and clay (28 .3% ) (A lbadran 1995).
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F is h  c o l l e c t io n
Sam ples w ere  collected  on w eekly basis through fishery -oceanography survey carried 

o u t b y  th e  V larine Science C en tre  a t  the  U niversity  o f  B asrah since 1993. Tw o sm all 

sh rim p  traw lers "B eha i"  and “M abar" w ere used fo r fish ing  operations. Fach is  17 m king. 

3 ra  w ide, w ith  inboard  engine operating  a  sh rim p  traw l n e t (17 -m head-ropc. 18-m foot- 

ro p e  and  stretched m esh 2 cm  in  the  w ings and I cm  in th e  cod-end) from a  w inch system  

tow ed by wire o f  75 100 m . All shrim p traw lers operate  in  th e  N orthw est A rab ian  G u lf use 

a n e t o f  sim ilar features. T he sam ples w ere  co lle c ta ! fo r seven  consecutive fishing days 

w ith an  average o f  5  6  hauls per day and  2 - 3  hours fo r each  hau l. i.e. -  3 5  hau ls per week.

T he total c a tc h  o f  each  haul w as  categorised into:

1. C om m ercial fishes (m arketable species).

2  N 'on-com m ercial fishes «inedible fish  species, m ainly shark s, rays, and  sm all fishes).

3 . Shrim ps, m ainly Penaeus sem isu lca tus  and M etapenaeus affinis.

4. O ther invertebrates, m ainly crabs and m olluscs in  addition  to  sea cucum ber and sea ur

ch in , w hich locally considered as non-com m ercial catch.

T he weight o f  each  category w as calculated using  3 standard  baskets (18  k g  fo r each) 

random ly  collected  from  the m ulti species catch and sorted  in to  th e  above fou r groups. T he 

w eight o f  each  group, in th e  three baskets, w as then calcu lated  in  re la tion  to  th e  haul and 

eventually  to  the w ho le  trip. I b e  c.p .u .e. o f  each category w as  expressed  a s  (kg /hr). T he 

to ta l lengths o f  th e  investigated fish species w ere  m easured e ith e r from  random  sub- 

sam ples o f  each haul o r  using the w hole catch of th e  haul w hen it  w as sm all. T hen  the 

leng th  frequency d a ta  o f  each species w ere pooled o n  m onth ly  base.

A n a ly t i c a l  m e th o d s

fe n  com m on fish species w ere chosen  fo r th e  stock  assessm ent asp ec t in th e  present 

study namely:

silver poni freu  P am pus a rg en in a :  

s in  croaker. Johnieops sina; 

tongucsolc. C ynoglossus arel.: 

g iant sea  catfish. A rius thalassinus; 

anchovy. Thryssa mystax;

tigertooth  croaker. O tolithes ruber. 

a lv e r  croaker. John iu s belangerii; 

greater li/a rd fish . Saurida  tum bil; 

goat fish, U peneus sulphureus; 

b ig-eye sliad , ilisha  m egaloptera.

T he relative yields per recruitm ent (Y '/R )  o f  these species w ere estim ated  by length- 

based  m ethod using F iSA T  o f  G ayanilo  c t al. (1996). T his program  i* th e  roost recent soft

w are produced a s  a  result o f  m erging d ie  tw o m ain  program s E LE FA N  dev eloped by Pauly 

and D avid  (1981 ) in ICLAKM  and  LFSA  developed by S p a n e  (1987 ) in F  A O . Ib is  p ro

gram  package consisting  o f  robust m ethodologies used w ith  m icrocom puters, enabling us

e rs  to form ulate m anagem ent op tions lo r  fisheries in  data-sparse, tropical contexts.
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i ,m w as calcu lated  by o th e r au thors a s  a n  average length o f  lishes first tim e  taking 

p a rt in  spawning.

Tlie relative y ield  per recruitm ent {T ':R ) rou tine  provided in  the program  w as  used to 

cslim aic separately the  { T f K )  and  stock predictions fo r each species, and hence, lo recom 

m end adequate m anagem ent regim es. T he selection  ogive technique w as adopted . Input 

d a ta  required  fo r this leclm ique is the  file  o f  probability' o f  capiure, asym ptotic leng th  (ƒ,*) 

and  (M iK)y w here M =  natural m ortality  coefficient and  K  = catabolism  coefficient, w hich 

ob tained  by the sam e program  fo r each  species. T he m ain  ou tpu t is th e  the  exploita

tio n  level a t w hich th e  y ie ld  p e r recruitm ent could  be  m axim ised.

R ESU LTS

C a tc h  p e r  u n it  e f f o r t  ( c .p .u .e . )

A  total o f - 1 0  155 traw ling hours through 5122 hauls w ere executed  during th e  sur

vey  period. T he total catch ob tained  w as  224 .7  tons d iv ided  in to  four categories: 56.2 tons 

(25% ) com m ercial fish (includ ing  about 35 m arketable species), 38.5 tons (17 .1% ) shrim ps 

(m ostly  Penaeus sem isulcatus  and  M e ta p e n a e u s  a ffin is), 115.6 tons (51.4  % ) non

com m ercial catch (sharks, rays, and  o th e r unm arketable fishes) and 14.4 tons (6 .4% ) other 

in  vertebrales (m ostly  crabs and m olluscs).

T he annual fluctuations o f  th e  c.p.u.e. o f  to tal and  i ts  fou r com ponents a re  sum m a

rised  in  T able 1. T he to tal catch ra tes w ere gradually decreased from  428.6 kg/h  a t th e  be

ginning o f  the survey lo 267.2 kg /ll in  1999. T he catches o f  the com m ercial f ish e s  and 

shrim ps w ere drastically  dropped from  84.8 kg/h  in 1995 to  40 .7  k g /h  in 1999 fo r die first 

and  trom  78.8 kg/h  lo 24.6 kgdi fo r  th e  second. A  noticeable decline w as observed  in the 

ca tch  o f  these tw o groups during 1996 -1997, w here the  catch ra tes w ere decreased  from 

86.1 kg/h  to 58.4 k g /h  and from  83.1 kg/h to  50.2 kg/h  lo r  com m ercial fishes and  shrim ps 

respectively. T he ca tches o f  o ther invertebrates w ere  heav ily  decreased during 1998 -1999 

from 30.1 kg/h  to  16.8 kg/h. O nly  the non-com m ercial catches show ed a m oderate decline 

during th e  investigated period.
T a b le  1

A n n u a l c .p .u .e . (k g /h ) o f  to ta l ca tch  an d  i t s  (b u r  com ponents 

o f  N o rth w e st A rab ian  G u l f  d u r in g  1 9 9 5 -1 9 9 9

Y ear
C om m ercia l

fishes
N o n 

co m m ercia l
f ish es

S hrim ps
O th e r

in v erteb ra tes T o ta l

1995 84.8 233 .6 78.8 31 .4 482 .6

1996 86.1 222 .4 83.1 35.2 416 .8

1997 58.4 180.1 50.2 28.3 317 .0

1998 41.5 193.3 3 3 .0 30.1 2 9 7 .9

1999 40 .7 185.1 2 4 .6 16.8 267 .2
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R e la t iv e  y ie l d  p e r  r e c r u i tm e n t

T he results o f  th e  ( i '  :R)  o f  th e  te n  investigated species, th e ir  op tim um  and current 

lengths a l first cap ture  ( / , )  and their leng th s a t first m aturation  (£ „ ) a re  show n in  Table 2. 

T he present (Y*/R) o f  all species w ere iow cr lhan their corresponding m axim um  (TV/?) 

w hich  could he  attained i f  the effort th a t m axim ise th e  y ield  ( £ » „ )  is  exerted  and th e  spe

c ie s  a re  co llected  a t their optim um  ( / - ) -  W ith  the  exception  o f  guatfish I ' ,  su lphureus, the 

cu rren t ( I¿ )  w ere low er lhan their optim um  once  and a lso  than th e ir  (¿m)  especially for 

P. argenteus, O. roher, S . tum bil, and  A thalassinus. Such re su lts  ind icate  that, under the 

present fishing effo rt exerted  by sh rim p  traw l net o f  stre tched  m esh I cm  in  th e  eod-end. 

le ss  advantage m ay be given fo r species occupy th e  N orthw est A rabian G u lf to  spaw n at 

least one  tim e before capture.

T ab le  2

Relative yield per recruitment and the corrcs|K>ndingeurreiu and optimum length at first capture 
and length at first maturation o f  common fishes in the Northwest Arabian Gulf

S p ecies
C urren t
a r n o

M ax.
Í T / R ) r* 

Q It O p tim u m  
L  fern)

U
f o " )

R eference

P a m p u s argen teu s 2 .30 2 .33 15.9 20.0 15.7
M oham m ed an d  A li 
1993

O to lith es ruber 1.90 2 .10 12.8 2 8 .0 22 .4 M a th ew s c t ul. 1989
Jo h n ie o p s  s in a 1.80 1.90 9 .8 14.0 10.2 M ah d i 1996
J o h n iu s  belan g erii 1.63 2 .00 7.5 13.5 10.4 M ah d i 1996
Cynoglossus arci 2 .00 2 .16 1 2 3 15 0 13 0 M athew s d  al. 1989
S tm id u  tum b il 1.72 1.75 11.6 21 .5 16.5 M ath ew *  e t a l. 1989

A r iu s  th a la ss in u s 1.28 1.63 7.8 18.6 15.0
N a a 'n ia  and Y o u s if  
1988

U peneus su lp h u reu s 2 .6 0 2 .70 8.5 8 .5 8 .0 M u tla k  2000
T h r  yssa  m ysta x 1.44 1.60 8.0 12.7 9.5 H ussain  an d  A li 1987
Ilis'lUi m ega lop tera 1.20 1.87 7.6 16.1 1 3 5 A b d u llah  2000

DISCUSSION

Knowledge o f  the effect o f  traw l g ear o n  th e  bottom  liv ing  resources is im portant as 

m any estuariae  fish species depend on  these organism s a s  food  sources. A li e t al. (1993) 

found  th a t crabs, sh rim ps, and  m olluscs a re  th e  m a jo r food  item s fo r  th e  dem ersal fish a s 

sem blage io the  N orthw est A rabian G ulf.

H eavy tick ler chains on  m uddy o r  sandy bottom s a re  believed  to  expose m any bur

row ing anim als thus m aking  them  vulnerable to  predators. T h e  dam age o f  sessile  o rgan

ism s by th e  foot-rope and o tter boards is greater than th a t o f  th e  n e t  C'-onsequently. m ost o f  

th e  effects o f  traw ling  take  place ou ts ide  o f  th e  n e t 's  path.
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M oreover, th e  traw ling reduces increm ent o f  the  sessile invertebrates quantity . O n  the 

ocher hand , this dam age is  beneficial fo r fishes because th e ir  food  item s becom e m oro  ac

cessible. All burrow ing an im als anti natural structural affording shelter are affected  by such 

activity. Tlie clearing o f  debris , rocks m ade  th e  shrim ps vulnerable to the traw l fish in g  a s  a  

result o f  th is, sh rim ps a re  ob ligatory  m o v e  to  m ore protected  areas su ch  a s  rocky bottom  

and/or to  regions crow ded  b y  sm all boats used  drift g ili ne is w here traw ling  is  d ifficu lt to 

be used.

D ue to the continuous increase o f  fishing effo rt in  th e  Iraqi m arine w aters, th e  catch 

rates o f  by-catch fishes in  K uw ait w ere reduced from  200 k g /h  in 1977 1980 to  100 kg/h  in 

1982-1983. ‘Ih a t decrease w as  associated w ith  an  increase in  effort from 3 300 to  12 000 

days p e r year (M athew s c t  al. 1989). S im ilarly  th e  c.p .u .e. o f  both  com m ercial and  non

com m ercial catches in  th e  Iraqi m arine w aters du ring  the  five last years show ed  a  c lea r de

cline. M oreover, the (17Ä ) results ob tained  in th e  p resent study fo r the com m on fish spe

cies elucidate that the current length a t first cap tu re  (Lc)  o f  these species a re  low er than 

their lengths a t  first m aturation  (1*). T h is  p roblem  m ay cau se  a  great recruitm ent over

fishing in  future due  to  th e  con tinuous rem oval o f  pre-spaw ning fishes, th e re fo re , a  m an 

agem ent w ork  should  be  started  fo r selectivity  asp ec t to  design  a n e t o f  a n  appropriate 

m esh size to  collect th e  op tim um  lengths avoiding any  over-fish ing problem .

A  total o f  2 5 0  sh rim p  traw lers, not less than 100 vesse ls p e r  w eek arc opera ting  in th e  

studied  arca. T he av erage  o f  daily  fishing tim e is 10 hours fo r each  vessel, w hich is an 

equivalent lo 120 fishing days, v esseVyear. i.e. 30 00 0  fish ing  day /year fo r th e  w hole fleet. 

Accordingly.  i t  co u ld  h e  assum ed th a t th is  ground w as sw ep t — 5 0  tim es p e r year. Such 

fishing activity is enough  lo d is tu rb  th e  top 10 cm  o f  the seabed  three lim es a m onth. Such 

repeatedly traw ling and slow  grow th o f  the sessile invertebrates, may m ake the fo il recov

ering  o f  th ese  organism s take  several years.

Pauly (1979) found  th a i as effort increase, sm alle r and  less  valuable fish dom inated 

th e  catch . M athew s e t a l. (1989 ) estim ated  th e  d iscards in K uwaiti w aters to  be  8  0 0 0 -  

12 000 tora, per year. Such am oun t discarded w hich  logically  increased during the 1990s 

due to  the increasing o f  fish ing  activity  in  th e  N orthw est A rab ian  G u lf countries may 

caused an  organic pollu tion  in  th is region. A  considerable attention  should be  d irected  fo r 

such  case  b y  th e  regional fisheries authorities o f  th e  N orthw est A rabian G u lf  countries.

T he side effects o f  traw ling  c a n  be sum m arised  by:

T he dam age o f  the vegeta ted  substrates, th e  nursery habitat fo r both  fishes and  shrimps. 

S taples c t al. (1985) found  that com m ercial catches o f  Penaeus sem isulcatus  occurred 

only  n ear sca-grass a rea . U nfortunately, n o  quantita tive estim ates o f  sea-grass a re  avail

ab le  in  the N orthw est A rab ian  G ulf. B asson c t al. (1977) illustrated th e  o tte r  boards scar 

the  bottom  rem oving plan t roots.



-  T h e  increasing o f  the turbidity  due  to h ig h  sedim ent suspension and  reduce  th e  Sight 

penetration  for photosynthesis a n d  in  reintroducing trapped nutrients to  th e  w ater co l

um n.

-  T h e  fo rm a t io n  o f  tr e n c h e s , C a d d y  ( 1 9 7 3 )  e s t im a te d  th a t  t r e n c h e s ,  p r e s u m a b ly  re su lt in g  

f ro m  o t te r  tra w l b o a rd s , c o v e re d  3 - 7 %  o f  t h e  b o tto m  a r e a  o f  C h a le u r  B a y  in  th e  G u l f  o f  

S t .  L a w re n c e .

C O N C L U S IO N S

1 . S h r im p  t r a w le r s  o p e ra t io n s  d is tu r b e d  th e  b o tto m  l iv in g  re s o u rc e s . T h e i r  m o s t  o b v io u s  

d i r e c t  e f fe c t  i s  o n  th e  a b u n d a n c e  o f  s h r im p  a n d  d e m e r s a l  f is h e s  d u e  t o  i t s  e f f e c t  o n  th e ir  

( T i R ) .  T h e  o th e r  s id e  e f f e c ts  in c lu d e  th e  p r o d u c t iv i ty  o f  th e  s e a b e d , d e s t r u c t io n  o f  b e n -  

t h i c  v e g e ta t io n  ( e g g  n e s is )  a n d  p ro b a b le  d a m a g e  to  m a n -m a d e  s t r u c tu r e s  s u c h  a s  p ip e 

l in e s .

2 .  G e n e r a l ly ,  th e r e  i s  a  la c k  o f  f u n d a m e n ta l  r e s e a rc h  r e q u ire d  t o  s u p p o r t  d e f i n i t e  c o n c lu 

s io n s .  A  s t r a te g y  o f  p ro te c t io n  f o r  N o r th w e s t  A r a b ia n  G u l f  f is h e r ie s  in v o lv e s  im p le 

m e n t in g  c lo s e d  s e a s o n ,  in tro d u c in g  a n  e f fo r t  l im i ta t io n  p o l ic y  s h o u ld  b e  d e s ig n e d  to  re 

d u c e  th e  to ta l  a m o u n t  o f  t r a w lin g  a n d  p r io r i ty  s h o u ld  b e  d e v o te d  to  c r e a te  a  n a tu ra l 

c o a s ta l  p ro te c te d  a re a .

3 .  T h e s e  c o n c lu s io n s  a r c  te n ta t iv e ,  a n d  f u r th e r  s tu d ie s  a rc  e s s e n t ia l  t o  b e  c a r r ie d  o u t .  e s p e 

c ia l ly  t h e  r e g u la t in g  o f  f is h in g  e f fo r t .  T h e  u n d e r s ta n d in g  o f  th e  s e a b e d  s w e p t  d u r in g  

t r a w l in g  a n d  its  im p o r ta n c e  a s  a  h a b i ta t  f o r  f e e d in g  a n d  n u rse» }  g r o u n d s  a n d  th e  r a t e  o f  

s h r im p s  p r e y e d  b y -c a tc h  f i s h e s  w o u ld  a l lo w  a n  a s s e s s m e n t  o f  t h e  p o s s ib le  d a m a g e  

c a u s e d  b y  s h r im p  t r a w le r s  f o r  s h r im p  a n d  d e m e r s a l  f is h  s to c k s .
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