Available online at www.scholarsresearchlibrary.com

A 0f Zg
_03 ()/a
N -
77\ | S0
/ Scholars Research Scholars Research Library S QE
= o~
European Journal of Zoological Research, 2014, 3)(147-153 ; v ::2
(http://scholarsresear chlibrary.convarchive.html) V¢ﬂ » ~
\ % 4R
Library

ISSN: 2278-7356

Biomass and CPUA estimation and Distribution patten of Haemulids and
Sphyraenids in the northwest of Persian Gulf

Shadi Valavi', Tooraj Valinassalf, Negar Ghotbeddirt

i damic Azad University, Khuzestan Science and Research Branch, Ahwaz, Iran
?|ranian Fisheries Research Organization, P.O.Box: 14155-6116, Tehran, Iran

ABSTRACT

It is reported on results of a trawls survey in 2011 to assess the amount of biomass and Catch Per Unit of Area
(CPUA) and also to determine the distribution pattern of two main families of demersal fishes as one the most
important and commercial fish species in the northwest of Persian Gulf. Samples were collected at a total 65 trawl
stations selected a stratified random procedure. The catch rates of CPUA and biomass of two target fishes were
estimated to be approximately 186.5 kg/nn¥, 2476.8 tons for Haemulidae family and 130.8 kg/nnv and 1737.6 tons
for Sphyraenidae family, respectively. The highest value of CPUA of Haemulids was recorded in the east of the
study area (stratum D, approximately 1097.4 kg/nnt) and the highest biomass was found in strata C & D. On the
other hand, the highest CPUA and biomass were recorded in stratum C. It was concluded that strata C and D
(namely from Dayer to Genaveh) contain the best fishing area from point of higher density and distribution of
Haemulids and Sphyraenidsin the covering area, and from point of depth distribution, they are found in depths less
than 20 m and more than 30 m, respectively.
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INTRODUCTION

The fisheries and exploitation of marine fishegresent the second most important natural resoness to oil),
and the most important renewable natural resoJfdes the Persian Gulf and about 100,000 fisherraemnactive
and employee in this industry both as traditiommad endustrial fisheries in this area [2]. The PamnsGulf is in the
subtropical zone, lying almost entirely between lttéudes of 24° 00'N and 30° 30'N, and longitud8S$ 00'E to
56° 25'E (Fig. 1). It is a semi-enclosed waternwith average depth of 35 m connected to the O8eathrough
the Strait of Hormuz, which is 56 km at its narretvpoint [3] and then is connected to the openaéehe Indian
Ocean through the Arabian Sea. The most commoim§jshethods are gillnet, trap, two-boat purse sdioek and
line, and shrimp trawl to catch different ecolo@iigroup fishes with emphasize on demersal fishgés A4 an
important fisheries management policy, the fislwilieg has been banned from 1993 due to rehabditatind to
decrease the fishing effort [5]. The amount of ltatch in the Persian Gulf for years 2009, 2016 a6llwere
estimated 227000; 245100, and 275500 tonnes, aidsglg in which the quota of the northern Pers@amf were
94890, 104700, and 97000 tonnes [2] namely 42, B35 percent of the whole northern Persian Gudfipian
waters.
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Haemulids and Shyraenids are two the most impodantersal and Pelagic fishes both in traditional iadustrial
fisheries [1, 4-7] with total catch of 1825, 28%hd 1816 tons for years 2009, 2010, and 2011 famniddids
species and 539, 987, and 992 tons for Shyraep&tses in the northwest of Persian Gulf [2].

In order to have sustainable exploitation of mafisk resources, it is advised to monitor the aiguasources and
find out the trend of catch per unit of effort,dastatistics as fishery indices and also to cantyresearch cruises to
estimate other expertise indices such as catchrpearea or CPUA [8] for further management advise

The first studies on demersal fishes in the stuewp avere carried out in 1976-1979 under a UnitetioNa Food
and Agriculture Organization regional project camgrall southern and northern Persian Gulf and OBea waters
using four research vessels [9]. Further studiethé northern Persian Gulf waters to estimate tioenass of
demersal fishes took place between 1994 and 199&dban seasonal cruises [10]. Then from year 2iD0&as

decided in order to provide further advise for thanagement of demersal resources, a compreheresearch
project, covering all Iranian waters of the Perdiaulf and Oman Sea, was designed [5] using swegat arethod

[8].

The main objectives of this research are to esértteg amount of catch per unit area (CPUA) and bgsof two
main commercial families of Haemulids and Shyraeriat different strata and depth layers in the mem Persian
Gulf and to have a comparison with previous estimnatto find any ascending or descending trenchahges. The
other important objective is to prepare the disttidtn pattern and determine the main fishing afgarget fishes.

MATERIALS AND METHODS

The study area was restricted to the Iranian watktke northern Persian Gulf (Khuzestan and Buspebvinces
waters), between longitudes 49° 00' E borderlinbaf and Kuwait in the west and 52° 45' E, Rashilad in the
east as borderline of Bushehr and Hormuzgan presinand isobaths of 10 to 50 m depth (Fig.1). Thal tarea
was stratified into 5 strata (A to E) and then esithtum was classified into three depth layers20020-30, and
30-50 m.
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Figure 1. Map of the study area for assessment thdaemulids and Sphraenids stocks

The total area and area of each stratum or dep#h l@as calculated with a plannimeter (Tables 1AXptal of 65
trawl stations were selected randomly and the nurmbbkauls in each substratum being proportionghefstratum
and depth layer.
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Table 1. The number of trawl stations and area of&h stratum in the northwest of Persian Gulf

Stratum A B C D E Total
Area (nm?) 621.7 14156 14151 909.1 2275 4589.0
Proportion of total area (%)  13.5 30.8 30.8 19.8 5.1 100
Station 3 19 21 16 6 65

Table 2. The number of trawl stations and area ofa&ch depth layer in the northwest of Persian Gulf

Stratum 10-20m  20-30m  30-50m  Total
Area (nm?) 1554.8 11025 1931.7 4589.0
Proportion of total area (%) 33.9 24.0 42.1 100
Station 23 19 23 65

A total of two cruises were in 2011 using R/V Fexdel. This vessel is a stern bottom trawler waspgsgd with a
fish bottom-trawl net (headline 72m and mesh sizeool end 80mm). For each trawl, date, time, daratbottom
depth, GPS position, towing distance, and towingesipwere recorded in special log sheets. Each testdd 1h
following which the net was transferred on boardl ahen the following operations consist of separgti
identification, counting and weighing of Haemulilsd Sphyraenids were done.

The amount o biomass and CPUA index were estintzedd on Sparre and Venema [8] using following fdam
Swept area of each haul was estimated as:

a=d*h* X
Where: d: towing distance (nautical mile, nm)isegred by Simrad Plotter; a: swept area3jnmd: towing
distance (nm); h: headline (m) and divided on 18b2hange it to nautical mile (nm); ;2 Xvingspread coefficient
=0.65 [4].
The catch per unit area (CPUA) is then given by:
CPUA=Cw/a
Where: Cw = catch amount of Haemulids and Smydseseparated from the total catch;
a: swept area (Am
and after estimating the mean CPUA, the total liss(B) is estimated as:
B=CPUA*A/0.5

Where: A: total area (nfjy and 0.5: catch coefficient [8].

Statistically, there was no normal distribution@GPUA values for Haemulids and Shyraenids, therefoeenon-
parametric test of Kruscal-Walis was used to deitegnany significant difference between strata aepitld layers;
and if there were significant differences, then Mahitney test was applied for comparing the meat&Ror
different strata and depth layers. Also, the Ar&Gbftware (Version 9.2) was used for preparingdis&ibution
pattern maps accompany with Inverse Distance Method

RESULTS

Two fish families of Haemulidae and Shyraenidaeenmearget of this investigation of which amongst thtal
collected samples, the main identified specieBamfiadasys kaakan (javelin grunt),P. stridens (stripped piggy) and
Plectorhinchus pictus (trout switlip) belong to Haemulidae family andespes of Spyraena jello (pickhandle
barracuda) an®. obtusata (obtuse barracuda) belong to Sphyraenidae famfig. highest frequency of Haemulids
wasP. stridens (58.1%) andP. kaakan (38.8%), respectively and for Spyraenids was3gello with 90% frequency
as the most dominant species. The total mean CRidAd@mass were estimated 186.5 kgframd 2476.8 tons and
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it contains a frequency of 5.2% of total catch efretrsal fishes. These values for Shyraenidae fanghg 130.8
kg/nn?, 1737.6 tons and 3.6%, respectively.

The highest mean CPUA of Haemulids was found iatstn D (Bordkhoon to Dayer) with 603.6 kg/hiFig. 2)
and the highest biomass were in strata D and C gDay Genaveh) with values of 1097.4 and 1069.5,ton
respectively (Table 3). This comparison was donedifferent depth layers and the maximum CPUA (259.
kg/nnf) and biomass (1032.2 tons) were observed in shallaters of 10-20 m depth (Fig. 3). There was a
descending trend of CPUA of Haemulids with increafsdepth; with the lowest CPUA of 146.2 kg/fim 30-50 m
depth but the amount of biomass with 919.7 tonthim depth layer was approximately two times maant20-30

m depth layer.
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Figure 2. The distribution pattern of Haemulids speies in the northwest of Persian Gulf

Table 3. Biomass (tons) of Haemulids and Shyraenider different strata in the Northwest of Persian Qulf

Stratun A B C D E Total
Haemulids - 274.0 1069.5 1097.4 35.8 2476.7
Sphyraenids - 404.6 949.8 279.0 104.1 17375
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Figure 3. CPUA and biomass of Haemulids for differet depth layers in the northwest of Persian Gulf
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There was no significant difference (P > 0.05)feran CPUA of Haemulids for different depth layeus dmong
different strata was significant (P < 0.05) espécitor strata C (Genaveh to Bordkhoon) and E (Daye Ras-

Naiband).

The highest mean CPUA for Sphyraenids in the naetwef Persian Gulf was 335.6 kg/fibelongs to stratum C,
and the strata B and D had the same value of m&BACQFig. 4). The highest biomass with 949.8 toresw
observed in stratum C, following with stratum Bthe second ranking (Table 3). With increasing thptld there
was an ascending trend of mean CPUA for Shyragfoidshe contrary of results for Haemulids). The maxm
biomass and mean CPUA with the values of 1737.6 &l 130.8 kg/nfrwere found for 30-50 m depth layer (Fig.
5). The other two depth layers of 10-20 and 20-3@pproximately had the same biomass. Also, there nea
significant difference (P > 0.05) between mean CPW/Shyraenids for depth layers but it was sigaific (P <
0.05) for different strata especially C (GenaveBtwdkhoon) and D (Bordkhoon to Dayer).
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Figure 4. The distribution pattern of Sphyraenids pecies in the northwest of Persian Gulf
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Figure 5. CPUA and biomass of Sphyraenids for diffent depth layers in the northwest of Persian Gulf
DISCUSSION

The lowest biomass of Shyraenids and Haemulidsestisiated for stratum E (Dayer to Ras-Naiband) liictv is
due to lower area of this region with only 227.5*mmamely 5.0% of total of study area (Table 1) corimggto other
strata for instance stratum B with 1415.6°nithe strata C and B have the same area and eatdirmabout 31%
of total area, considering this important point thizatum C has higher values of CPUA and biomlaas stratum B
and consequently it can be concluded that disiohuand density of Shyraenids and Haemulids ardédrign
stratum C in which can be considered as the msiitinfy ground of these two species group.

The previous studies during years 2003-2010 shdha&dexcluding years 2003 and 2004 (in which thatsin B
[Doheh-Daylam to Genaveh] had higher mean CPUAg, tighest amount of biomass and mean CPUA of
Haemulids were estimated for strata C and D (GemaweDayer) [6]; and it is in agreement of findingkthis
research in which reveals the maximum CPUA and bisior stratum D (Table 3; Fig. 2).

The maximum CPUA of Shyraenids’ species for ye&882and 2010 was estimated for stratum E with wahfe
1379.3 and 2787.8 kg/rfm respectively and on the other hand for years826@®007 and 2009 was for stratum D
[4,6]. Also the highest biomass was found in 201inamount of 1268.4 tons for stratum E and foreotyears was
in stratum D. But according of obtained resultgto$ study the maximum biomass and CPUA were egtightor
stratum C (Table 3; Fig. 4).

As an overall review on previous studies and iniclgdthe obtained findings of this investigation,cién be
concluded that the strata C and D (Genaveh to Ddgeated in Bushehr Province have higher abundarice
Shyraenids and Haemulids in the northwest of PeiGialf and they have higher distribution in thessaa and they
are considered as the main fishing grounds foreth&e species group to advise and lead the fishetmbave their
more commercial fishing activities in two above-riened strata. One of the main reason of lower dbope of
Haemulids and Sphyraenids in the strata A and Btémtin Khusetan province can be due to differeasons of
overexploitation, use of non-standard fishing ge&igher catch per unit of effort (cpue) such asnbar of
fishermen, number of boats and number of fishingrgesp. gillnets. King [11] believes that the expltoitation
cause lack of having a safe and suitable ecosyatainconsequently cause the obligatory migratiofishies to
other areas and shifting to a new fishing grounds.

In years 2003 and 2008, the maximum CPUA and bismasiaemulids were found in 30-50 m depth layerlf]

and in 2004 to 2007 was in 10-20 m depth layer aitbther finding for years 2009-2010 for 20-30 rh [6 this

research the highest amount of these two values feemd in 10-20 m depth layer. Meanwhile an overigw

shows no specified abundance pattern for diffedepth layers but it can be mentioned that the mbandant of
Haemulids species group are found in depths obBDtm.
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Excluding year 2009 that the maximum CPUA of Shyme with 128.5 kg/nfiwas estimated for 10-20 m depth
layer [6], for the other study years of 2003 to @0tave been in depths of more than 20 m; and ipraNious
studies (excluding only two years), the most bicsnaas estimated in 30-50 m depth layer and it iagreement
with findings of this research showing the highestount of biomass and CPUA for 30-50 m depth |&y&y. 5) as
the best recommended depths for commercial fishing.
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