J. Agric. Sci. Mansoura Unlv., 28(8): 6011 - 6028, 2003

EVALUATION OF THE TRADITIONAL FISHING GEAR
(HADDRAH) ALONG THE COASTALINE OF ARABIAN GULF
IN SAUDI ARABIA

Tharwat, A. A,
Department of Animal Production, Faculty of Agriculture, Cairo
University, Giza, Egypt.

ABSTRACT

The present work aims to evaluate the fishing efficiency of the traditional
fishing gear, which has local name Haddrah and its effect on the fish stack productivity
in the Arabian Gulf in Saudi Arabia during the period from April 2002 to Aprit 2003.
Haddrah is a type of inshore setting net. which constructed on the intertidal zone
along the coastal line of the Arabian Guif in Saudi Arabia. Naturally, most fishes
swimming up to the inshore during the rising lide then they retum 1o the sea during the
ebb tide, which occur twice daily and many of them were interning to the trap of
Haddrah, which calied the Sirr. When the water level declines to about half meter
during the ebb tide the fishermen harvesting many fish species from the Sirr. it was
found from surveys that the majority of Haddrah traps are setting at Al-Qatif and Al-
Jubil coasts. Water temperature and water salinity were estimated monthly and their
refation with catch per unit effort were studied, it was found that the average fish catch
is highly effected by the water temperature than the watar salinity. Average ca‘ch of
diurnal and night ebb tides during the different months of the year were also studied.
Annual fish yield was determined, classified by species, fishes measured, weighted
and biologically investigated. Also, exploited Haddrah traps were economically
evaluated. The maximum fish yield was harvesied during the autumn then spring then
summer while the minimum catch was collected during the winter season, The yieid
was belonging to 26 families and classified to 48 fish species, two shnmp species, one
species of squid fish and one species of crab. The present results indicated that
Haddrah has a highly efficiency for catching the young and immature fishes.
Consequently, the present research recommended that it must be exchange the Sirr
nets of narrow mesh size (1cm) with nets of farge mesh size (4cm) to prevent catch of
young fishes and allow to reach their maturation to reproduce at least one time before
catch. This may tead to developing the production of fishery resources of the Arabian
Guif on the tong run in the Kingdom of Saudi Arabia.
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INTRODUCTION

The fixed intertidal barrier trap, which has local name Haddrabh, is an
ancient traditional fishing gear but still in use along the coastal areas of the
Arabian Gulf and Red Sea. Haddrah is a permanent fish trap built in the
intertidal zone as a setting net. It works by intercepting the seaward
movement of fish on the ebb tide or the longitudinal movement of fish along
the beach when the tide is up, and diverting the fish towards an enclosure
where they are trapped. The catch is recovered when the tide recedes. The
size, shape and structure of Haddrah is variable according to local
topography and tradition, but they all work on the same basic principle. The
intertidal zone from the shore ranged 1000 - 2000 meters at Al-Qatif coasts
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while it ranged 100-200 meters at Al-Jubil coasts. The water depth at the Sirr
of Haddrah ranged between 2 and 3 meters during the raise tide and ranged
between 0.5 and 1.0 meters during the ebb tide. Many authors were studied
the ecology and fishery resources of the Arabian Gulf (Price and Jones,
1975, Wray, 1979, Basson et al, 1981, Jones, 1986, Kuronuma and
Yoshitaka, 1986, Samuel el al, 1987, Price ef al, 1993, Ei-Gindy and
Hegazi, 1996, Krupp et al, 1996 and Carpenter et al., 1997). But a few of
them discussed the fishing gear dealing with Haddrah as describing but no
respect to its evaluation. Jones (1986) mentions that about 50 species are
caught in the haddrah traps of Kuwait and itis likely that all of the common
inshore fish and commercial crustacean species in this area will be caught at
some time. Consequently, the present work was an achievement to study
some ecological factors of intertidal zone, fishing efficiency of Haddrah, catch
per unit effort, species composition, fish size at first capture, the biological
effect of exploited Haddrah traps on the productivity of fish stock and
economic evaluation of these traps.

MATERIALS AND METHODS

Initially in the present study, the eastern coastal line of the Arabian
Gulf in Saudi Arabia was surveyed by speedboat for determine Haddrah
numbers, exploitation status and their situations. It was found that
approximately all Numbers of Haddrah are concentrated at Saihat, Dammam,
Al-Khobar, Tarut Bay, Al-Qatif coasts, Abu Ali Island and Jubail coasts.
Monthly field trips using fishing boats were made to measure water
temperature by a Thermometer and water salinity by a Refractometer inside
Haddrah.

Although traditionally Haddrah built of palm fronds stuck upright in
the beach, the modern haddrah is mads of steel poles and nylon netting. The
net is 40 mm in mesh size and is mounted top and bottom on 8-mm
polypropylene rope. This rope is then tied to steel bars of 20-mm diameter
and 4-m height stuck upright in the sand. There are three components to the
haddrah (Fig. 1). a- The "yad"is usually a straight section of upright netting
running at a right angle to the shoreline. Its length is variable, depending on
the distance between the high and low tide marks. lts purpose is to divert fish,
which are moving along the beach towards the trap area. b- The “janb”
consists of a pair of open-ended rectangular constructions at the seaward
end of the yad. They provide the first area of entrapment, enclosing the fish
without causing them to panic and leading them towards the final area of the
trap. Once the fish are in the janb area they will follow the wails in an attempt
to escape. One obvicus route out of this area is through the narrow neck into
the finai enciosure. ¢- The "sir™ is a circular enclosure of about 4 m diameter
surrounded by the net of 10 mrm mesh size, where the fish are finally trapped.
Fishes enter it through the narrow opening from the janb; once inside they
are unlikely to be abie to locate this opening and escape. The floor of the sir
is often dug out to provide a pool of water, thus keeping the fish alive and
fresh until they are collected. The sirr is situated so that it will be accessible
for emptying at low water level during the ebb tide. The traps were emptied
ance or twice a day, depending on the time of low water.
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Figure 1: Diagram of Haddrah trap as a traditional fishing gear at
the Arablan Gulf coast.

Fish catches were collected during the day and night ebb tides
monthly throughout the year from April 2002 to April 2003. Total catch and alt
observations data were recorded periodically and fishes were classifiec by
species, counted, measured, weighted, and dissected for investigating the
fullness of alimentary canal, sex and gonads maturation. Fish species were
classified according to Basson et al, 1981, Kuronuma and Yoshitaka, 1986
and Carpenter e! af., 1897. Average catch per unit effort of day and night per
months was recorded to investigate the seasonality of fishing and
catchability. Fish sizes at first capture and at first sexual maturity were
estimated by the methed described by Tharwat, {1995). Age of fishes was
determined by counting the annual ring on pony structure according to
species then computed the age composition followed Richer (1975). Data
were statistically analyzed fcr average, standard deviation, simple linear
regression and variation using the statistical computer program {SAS, 1880).

RESULTS AND DISCUSSION

Ecological conditions and catch per unit effort (CPUE):

The average monthly of water temperature (°C) and water salinity
{%o) of the Arabian Guif coast at Al-Qatif and Al-Jubil in Saudi Arabia are
shown Table {1). The results are obvious that water temperatures were highly
variable with months throughout the year. Where, they reach to the highest
values of 38 °C and 37 °C during August and the lowest values of 12 °C and
11 °C during January atthe coast of Al-Qatif and Al-Jubil, respectively. The
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average water temperatures (°C) were 14.0 & 13.0 during the winter, 27.0 &
25.3 during the spring, 36.7 & 35.0 during the summer and 27.7 & 26.0 during
the autumn at Al-Qatif and Al-Jubil coasts, respectively. Generally, the
average water temperature of Al-Jubil is relatively lower than of Al-Qatif, this
fact may be related to the different natural topography. Standard deviations of
the average temperature measurements within each month are ranged
between 0.2 and 0.5 °C for the two studied areas.

On the other hand, there are low fluctuations in the values of water
salinity between the months of the year (Table 1). The average monthly water
salinity (%o) attained the highest value of 44 & 42 during August and the
lowest value of 38 & 37 during January at the coast of Al-Qatif and Al-Jubil,
respectively. This may be respected to the highly increase of water
temperature and evaporation rate in the Arabian Gulf during the summer
season. 1t can be noticed also that the water salinity is slightly lower at Al-
Jubil coast than of Al-Qatif coast, this may be attributed to the differentiation
between the two areas in natural topography, which correlated with
temperature and other ecological factors. Standard deviations of the average
salinity measurements within each month throughout the year were ranged
between 0.1 and 0.3 for the two studied areas. The present results are in
agreement with the results of Brewer et al.,, (1878), where, they indicated that
the higher water density of the Arabian Gulf is found inshore of Arabian
coasts as a result of the higher evaporation rates. It well known, that water
density depends mainly on water temperature and salinity. El-Gindy and
Hegazi, 1996 reported that the evaporation rate of the Arabian Gulf is higher
than the rate of fresh water supply from the rain and rivers. Therefore, the
water salinity increases in the middle and northem areas of the Arabian Guif
to reach 42-43 ppt that values are higher than of those values in other open
seas. Where water salinity in the open seas are ranged between 33 and 38
ppt (Ibranim, 1987). Present results are in agreement also with the results of
many authors dealing with the ecological conditions of the Arabian Gulf
(Schott, 1971; Brewer and Dyrsen, 1885 ;El-Samra and EI-Gindy, 1990; and
El- Gindy and Habashi, 1993). They indicated that the water temperature of
the Arabian Guif are ranged between 14 °C in winter and 35 °C in summer
and it increases gradually towards the south east of the Gulf. While in the
water salinity, they did not noticed changes with seasons except for the water
surface which, has relatively higher exchange between water and air. In the
present results, it can be noticed that the water temperature of the intertidal
zone ranged between 12-38 °C and 11-37 °C during the year at Al-Qatif and
Al-Jubil, respectively. However, the coastal inshore water is shallow and
more influences by the air temperature while the deeper offshore water
changes slowly and is more balanced. Hunter, {1984) indicated that there are
a daily current of low and high tides in the region of the Arabian Gulf situated
between north of Qatar peninsula and Iran, which is beside of Saudi Arabia
coast.
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Table 1: The average water temperature {°C) and water salinity {%.) of
the intertidal coast areas of the Arablan Guif in Saudi Arabia.

Al-Qatif Al<Jubil

Season | Month ‘oo Gy | Safinity (%) | Temp.{°C) | Salinity (Y]
Dec. 15.0 40.0 13.0 38.0

Winter Jan. 12.0 38.0 11.0 37.0
Feb. 15.0 40.0 15.0 38.0

Total 14.0 383 13.0 38.0

Mar. 230 39.0 210 38.0

Spring Apr. 27.0 40.0 26.0 39.0
May 310 41.0 290 40.0

Total 27.0 40.0 25.3 38.0

Jun. 35.0 40.0 33.0 40.0
Summer LUk 37.0 42.0 35.0 41.0
Aug. 38.0 44.0 37.0 42.0

Total 36.7 42.0 35.0 31.0

Sep. 32.0 43.0 320 410

Autumn —Oct. 28.0 41.0 26.0 40.0
Nov. 23.0 42.0 200 39.0

Total 27.7 42.0 26.0 400 |

Total annual 26.3 41.0 24.8 385 |

On the other hand, the catch per unit effort or fishing efficienc by
Haddrah is highly affected by the ecological conditions, especiaily by
changes in water temperature throughout the vyear. The relationships
between the average water temperature and the average catch per unit effort
as Kg/Haddrah/Day during the different months of the year are shown in
Figures (2 & 3) at Al-Qatif and Al-Jubil coast, respectively. It well be noticed a
similar trend for both areas where, the fish yield decreased sharply by the
decline in water temperature during winter season {December, January and
February). Then the fish yield increases gradually with the increase in water
terperature starting from March to reach the high fish yield at June, Hence,
the fish yield relatively decreases with the highest water temperature during
July and August. This result may be illustrated as the fishes escape from the
direct sunrays at shallow coastal areas {waler warmed-over) toward the
deeper water at offshore (moderated water). Then, the fish yield was highly
increased when the water temperature sharply decreased during September
and October. Afterward, the fish catch is much decreased starting from
November followed by December and January during the winter season
when the water temperature deeply lowered. Similar trend was observed
between the monthly catch per unit effort of trammei gill net and monthly
water temperature of the river Nile in Egypt (Tharwat, 1995).
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Flgure  2: Catch Per Unilt Effort (Kg FishiHaddrah/Day] monthly
according to the average water temperature at Al-Qatlf
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Figure 3: Catch Per Unit Effort (Kg Fish/Haddrah/Day} monthly
according to the average water temperature at Al-Jubil
coasts of the Arabian Guif in Saudi Arabla.

The relationships between the average water salinity (ppt) and the
average catch per unit effort as Kg/Haddrah/Day during the different manths
of the year for both of Al-Qatif and Al-Jubil coasts are shown in Figures (4)
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and (5), respectively. It well be noticed a trend of slightly fluctuation in water
salinity throughout the year for both areas and this relation has not displayed
& clear correlation between average fish catch and water salinity. Adversely,
there is a strong correlation between water temperature and average fish
catch by Haddrah during the different months. This may be attributed to the
narrow range of water salinity fluctuation in comparing with the wide range of
water temperature, and may be also related to the natural acclimatization of
fish species to the high salinity of the Gulf water.

Fishing efficiency:

Generally, fishermen collected the fish yield from Haddrah twice
daily, the first time at the day ebb tide and the second time at the night ebb
tide. In few cases, fishermen obiigated to collect the fish yield once daily at
the night ebb tide. Where fishes could not escape from the trap so the yield is
accumulated but some fishes can not still alive at the low water level under
direct sun rays during the day, also marine birds may hunt some of them. The
average fish yield (Kg/Haddrah/ebb tide) of day, night and total yield daily
harvested during the different months of the year for Al-Qatif and Al-Jubil
coasts are shown in Table {2). It is obvious that the fish yield increases in the
day ebb tide than in the night ebb tide during the cold months or winter
season. Adversely, in the summer season the fish yield increases in the night
ebb tide than in the day ebb tide. However, there is a refatively moderate fish
yield in day and night ebb tides during the spring and autumn seasons. This
result can be iiustrated as the strength of direct sunrays during summer,
which lead lo raise water temperature in shallow water to warm-over than of
deeper water at offshore, therefore, the CPUE decreases at day ebb tide
during the summer season. While the CPUE increases during the winter
season at the day ebb tide (warm enough) because the water at nightis
relatively colder, which leads to escape the majority of fishes to deeper water
that still keep their moderate temperature. On the other hand, the CPUE is
approximately in balance with day and night ebb tides because the water
temperature is equilibrium for both. Consequently, the CPUE by Haddrah that
fixed set fishing gear depends mainly on the ecological conditions, with
especially influence by changes in water temperature throughout the year.
Standard deviations (x SD) of the average CPUE within each month are
ranged between 0.4 and 5.9 for Al-Qatif and between 0.3 — 5.2 for Al-Jubil,
the lowly SD values were occurred during cold months while the highly SD
values were occurred during warm months.

Table (3) shows the fish yield {(Kg/Haddrah) for each day and night
ebb tides and total monthly yiefd during the year. It can be noficed that the
maximum fish yield was obtained during autumn follows by spring follows by
summer follows by winter for both Al-Qatif and Al-Jubil coasts in the day ebb
tide. However, the present result indicated that the maximum fish yield was
obtained during autumn follows by summer follows by spring follows by winter
for both Al-Qatlif and Al-Jubil coasts in the night ebb lide. While, the total
monthly fish yield (Kg/Haddrah/Month) attains 3999 & 3561 during autumn,
2778 & 2487 during summer, 2163 & 1881 during spring and 696 & 600
during winter from both Al-Qatif and Al-Jubil coasts, respectively.
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Figure 4. Catch Per Unit Effort (Kg Fish/Maddrah/Day) monthly
according to water Salinity at Al-Qatif coasts of the Arabian
Gulf in Saudi Arabla,
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Table 2: The average cafch per unit effort (Kg /Haddrah / ebb tide) daily
harvested by Haddrah during the different months of the year
ajong the Arablan coastal line in Saudi Arabia.

Al-Qatif AlJubil

Season | Month 11520~ T Night [ Total | Day | Night | Total
Dec. 56 3.4 8.0 4.2 3.1 7.3

Jan | 38 | 20 | 67 | 35 | 223 5.8

Winter T 23 | 32 | 75 | 39 | 30 6.9
Avg. | 46 | 32 | 77 1 39 1 28 6.7

Mar. | 84 | 78 | 158 | 756 1 63 | 138

Apr. | W07 | 126 12421 62 | 100 | 19.2

Spring 150 [ 170 | 320 | 146 , 154 | 297
Avg. | 116 | 124 [ 240 | 104 | 105 | 209

Jun | 112 | 245 | 357 | 100 | 207 | 307

Summer L_3W_| 84 | 205 [287 | 00 | 175 | 265
Aug. | 68 | 214 | 282 | 74 | 186 | 257

Avg. | 88 | 221 | 300 | 87 | 189 | 276

Sep. | 194 | 320 | 514 | 207 | 262 | 469

Autumn 0L | 228 | 254 482 | 191 | 200 | 40.0
Nov. | 172 | 166 | 337 | 172 | 146 | 318

Avg_ | 198 | 246 | 44.4 | 190 | 206 | 396 |

{ Average annual 11.2 15.6 268 | 105 13.2 23.7

Table 3: Monthly fish yield (Kg/Haddrah/Month) harvested by Haddrah
during the different months of the year aicng the Arablan
coastal line In Saudi Arabia,

season | Month Al-Qatif Al-Jubil
Day | Night | Total Day Night | Total
Dec. | 188 | 102 270 | 126 93 | 219
Winter |_Jan._| 114 |87 201 105 69 | 174
Feb. | 129 | 96 225 117 a0 | 207
Total | 411 | 285 696 348 252 | 600
Mar. | 243 | 234 477 225 189 | 414
Spring | ABL_| 351 [ 375 726 | 276 360 | 576
May | 450 | 510 960 | 438 453 | 891
[ Total [ 1044 | 1119 | 2163 | 939 942 | 1881
Jun. | 336 | 735 | 1071 | 300 821 | 921
Jul. | 252 | 609 861 270 525 | 795
Summer 1204 | 642 846 213 558 | 771
Total | 792 | 1986 | 2778 | 783 | 1704 | 2487
Sep. | 582 | 960 | 1542 | 621 786 | 1407
Oct | 684 | 762 | 1446 | 573 627 | 1200
Autumn e 516 | 495 | 1011 | 516 | 438 | 954
Total | 1782 | 2217 | 39989 | 1710 | 1851 | 3561
Annual Total 4020 | 5607 | 9636 | 3780 | 4749 | 8529

6019




Tharwat, A. A.

It can be concluded that the monthly fish yield by Haddrah is highly
variable and depends on the ecological variations, mainly water temperature
throughout the year. Where, water temperature raises the physiological
activities of Gulf fishes including; feeding, swimming, growth and reprodugtion
during the warm months that lead to more probability for trapped by setting
nets than during cold months. This conclusicn may be confirmed by the
biological investigation of fishes which revealed the fuliness of alimentary
canal and gonads maturation of most fishes harvesied during autumn and
spring seasons. This conclusion is in agreement with many studies (Price and
Jones, 1975, Bassan ef al, 1881, Kuronuma and Yoshitaka, 1986, Tharwat,
1995 and Krupp et al, 1996). it can be also noticed that the fish yield of Al-
Qatif is relatively higher than of A-Jubil as a result of more water fertility which
is very clear by more turbidity, abundance of algae and Mangrove trees at Al-
Qatif intertidal coasts.

Biological evaluation of fish yield by Haddrah:

In the present study, it was found that all harvested fishes by
Haddrah are belong to 26 families and their average quantities (Kg) and their
percentage in the fish yield during thé year for both Al-Qatif and Al-Jubil
coasts of the Arabian Gulf of Saudi Arabia are listed in Table {4). Moreover,
fishes (fish, crustacean and cephalopods) belong to each family were
classified by species, scientific, English, Arabic local names, average fish
length {cm), average fish weight (gm) and their type of feeding as listed in
Table (5). The present investigation revealed that harvested fishes by
Raddrah belong to different fish categories concerning size & shape, feeding
behavior and their natural habitats. Concerning feeding behavior, the catch
contains fishes belong to herbivorous fishes such as Siganidze, fishes belong
to carnivorous fishes such as Serranidae and fishes belong to omnivorous
fishes such as Mugilidae. According to their natural habitats there are pelagic
fishes such as Clupeidae, demersal fishes such as Soleidae, and
intermediate water column fishes such as Lethrinidae. On the other hand, it
can be noticed that the representation of fish families (%) of the total annual
catch were as the following; Clupeidae (10 %), Carangidae (9 %), Sparidae
(7.9 %), Siganidae (7.5 %), Betonidae (6.9 %), Mugilidae (5.7 %), Lutianidae
(5 %), Serranidae (4.9 %), followed by Engraulidae, Haemulidae and
Sepiidae (which represents 4 % for each), Lethrinidae (3.2 %) and followed
by Soleidae , Paralichthyidae and Portunidae (which represents 3 % for
each), The rest fishes belong to ten families and were represent 19.9 %,
including shrimp that belong to family Penaeidae and represents 2 % from
the total annual yield harvested by Haddrah setting at Al-Qatif coasts.
Similarly, it is obvious that fish catch by Haddrah setting at Al-Jubil coasts
including the same fish species that belong 26 families with relatively different
representations {Tables 4 & §) in comparing with Al-Qaif yield. Annual fish
yield of Al-Jubil were represented as the following; Clupeidae (8.3 %),
Carangidae (8.2 %), Sparidae (7.6 %), Siganidae (7.2 %), Belonidae (6.3 %),
Lutjanidae (6.2 %), Mugilidae (6.0 %), Sepiidae (6 %), Serranidae (5.4 %),
Portunidae (5 %), Haemulidae (3.7 %), Engraulidae (3.6 %) and Lethrinidae
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(3.0 %). The rest fishes belong to 13 families and were represent 22.5 %,
including shrimp that belong to family Penaeidae and represents 2 % from
the total annual yield harvested by Haddrah using at Al-Jubil coasts.

Table 4: Annual fish yield of the fish families harvested by Haddrah
fishing gear located along the Arabian coastalline in Saudi

Arabia.
[ Famil Al-Qatif coasts Al-Jubif coasts
4 Fish yield (Kg) | % | Fishyleld (Kg) | %
Belonidae 568.52 59 537.33 6.3
Carangidae 867.24 9.0 699.38 8.2
Clupeidae 963.60 10.0 783.20 9.3
Engraulidae 385.44 4.0 307.04 3.6
Gerreidae 183.08 1.9 179.11 2.1
Haemulidae 385.44 4.0 315.57 3.7
Lethrinidae 308.35 3.2 255,87 3.0
Lutjanidae 481.80 5.0 528.80 5.2
Mugilidae 549.25 57 511.74 6.0
ullidae 192.72 2.0 22175 2.6
Nemipteridae 12527 1.3 42.65 0.5
Paralichthyidae 289.08 3.0 170.58 2.0
Penaeidae 182.72 2.0 170,58 2.0
Platycephalidae 192.72 2.0 102.35 1.2
Plotosidae ‘ 86.72 0.9 25.59 0.3
Portunidae 288.10 3.0 426.45 5.0
combridae 278.44 2.9 230.28 2.7
Scorpaenidae 67.45 0.7 68.23 08 |
Sepiidae 385.44 4.0 511.74 6.0
Serranidae 472.18 4.9 460.57 5.4
Siganidae 722.71 7.5 £14.09 7.2
Sillaginidae 192.72 2.0 153.52 1.8
Soleidae 288.08 30 170.58 2.0
Sparidae 761.24 7.9 648.20 7.6
Sphyraenidae 192.72 2.0 213.23 25
Sphyraenidae 211.99 22 170.58 2.0
Total 9636 100 8529 100

Based on this work, Haddrah has highly efficiency to catch young
fishes and fingerlings because the net of final trap, which called “Sirr" has
small mesh size of 10 mm diameter. Moreover, the analysis of catch reveaied
that the average size of Anchovies and Sardine was 7 and 10 cm total length
and 19 and 32 gm total weight (Table 5, this means that there is no chance
for young fishes to escape through the too narrow mesh size net. Therefore,
many of young fishes (immature fishes) can be caught before they attain their
maturation and marketable size that lead to break down their reproductive
cycle,
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Consequently, Haddrah at the present status of narrow mesh size has
a negative influence on the productivity of economical fish species and
developing the fishery resources of the Arabian Guif at the long run.
Especially, the intertidal coast areas represent the reproduction habitats for
broodstock and the nursery grounds for fry and fingeriings of many
economical fish species and in the same time constitutes the situations for
the fixed fishing gear net ‘Haddraly’. it is well known that some of these young
fishes are belonging to smallish species that cannot grow to marketable size
and considered as trash fishes but they are aiso important as preys to play an
important role in the natural food chain in the Arabian Gulf. The classified fish
species in the present study were aiso found in the Arabian Gulf by some
authors (Wray, 1873, Basson ef al, 1981, Jones, 1986, Kuronuma and
Yoshitaka, 1986 and Carpenter et al., 1987).

Economical evaiuation of Haddrah:

The total surveys for exploited and abandoned Haddrah fishing gears
of Al-Qatif and Al-Jubil coasts and their economic evaluation are summarized
and shown in Table (6). Nowadays, it appears to be no serious threat to fish
stocks or other marine life in Saudi Arabia judging by increase the number of
apparently abandoned traps in the study area and it would appear that the
use of these traps is in decline for political and social reasons. Where the
numter of expioited Haddrah declined from 55 to 24 at Al-Qatif coasts and
from 49 to 40 at Al-Jubil coasts. The costs for construction of one Hadcrah
attain 10000 SR {2860 US$) and the return is variable, according toits
position. it was obvious from Table (6) that the annual fish yield was 9.636
and 8.529 ton/ Haddrah for Al-Qatif and Ai-Jubil coasts, respectively. That
may be attributed to the natural productivity, which is relatively higher at Al-
Qatif coasts than Al-Jubil coasts. So, the net annual retumn per Haddrah is
also higher in Al-Qatif (19438 $ /year) than in Al-Jubil (17083 $ /year). The
average monthly return per Haddrah is 1620 $ /month in Al-Qatif and 1424 $
fmonth in Al-Jubil with a total average of 1522 $ /month in Saudi Arabia. The
return percentage per capital was 731, 842 and 687 % for Al-Qatif, Al-Jubil
and total average, respectively. The same trend is obvious in Table (8) for the
totality of fish yield and totality of net return for the present numter of
exploited Haddrah traps at the eastern coast of Saudi Arabia.

RECOMMENDATION

Based on the present work, it can be recommended that it must
change the narrow net of 10 mm mesh size of the Haddrah trap "Sirr” with a
relatively wider net of 40 mm mesh size in order to give chance for young
fishes to escape through the mesh size. Also, it must make survey to all
coastal areas of the Arabian Guif for detection the reproduction habitats and
nursery grounds for the protection from the negative Human activities in order
to develop fish wealth at the long run.
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Table 6: Economical evaluation of Haddrah fishing gear located at the
intertidal coastal areas of the Arablan Gulf in Saudl Arabia.

Al-Qatif Al-Jubil Total
Source Exploited | abandoned |Exploited| abandoned |Exploited| abaadoned

Initial Number 55 43 49 36 104 79
Final Number 24 74 40 45 64 118
Change {No.) -31 1+ 9- 9+ 40- 40+

hange (%) -56.4 72.1+ 18.4 25.0+ 38.5- 50.6
lAvg. annual Yield ]
(Ton/Haddrah) 9.636 - 8.529 9.083
ICoast/Haddrah ($) 26€0 - 2660 - 2660
iAverage fish price
(S / Ton) 2128 - 2128 - 21_28 -
Variable coast /
Haddrah (8 / year) 1064 - 1064 - 1064 -
Kverage Income
(S /Haddrah/year) 20502 - 18147 - 19324 .
INet return
S/ Haddrah/Year) 19438 - 17083 - 18260 -
Monthly return

s/ Haddrah) 1620 . 1424 ; 1522 .
ReturniCapital (%) 733 - 642 . 686 -
Totally fish yield
ton/year) 231.3 - Mz |- 572.5 .
ITotal variable coast
Siyear) 25536 . 42560 - 68096
Totaily income
(Styearn) 492048 - 683320 . 1175368 -
[Totally net return ) i
(s / year) 486512 640760 1107272|
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