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Accepted: Feb 2017 mortality and exploitation rates were studied teeas the current status
Available online: May017  of the redspot emperdrethrinus lentjan stock in the Egyptian sector of

Red Sea. The study was based on a total of 943%sges that collected
during 2014 and 2015 with total length range ob1®.50.7 cm. Results

Ilfgtyr/]vyordsl: . showed that, the maximum life span loflentjan in the Egyptian Red

A ermus entjan Sea was 6 years and age group one is the mosefreqoe forming up

G?owth to 54% of the total catclv. lentjan attains its highest growth in length at

mortalit the end of the first year of life (24.45 cm) afwwhich the annual
y rate . . ; . .

Red Sea increment in length decreases gradually with théhér increase in age.

Egypt The b-value of length-weight relationship was eated at 3.03

indicating a tendency towards isometric growth. Themposite
coefficient "k" and the relative condition factor ;Kwere fluctuated
according to different fish length groups and menifrhe length at first
capture was L= 20.11 cm with corresponding age 3 0.58 yearThe
total mortality ofL. lentjan (Z= 1.52/yr), natural mortality (M = 0.35/yr)
and fishing mortality (F = 1.17/yr) were lead toexploitation ratio of E
= 0.77. The high values of both F and E are réflgahe high level of
exploitation of this species in the Egyptian Red @&aters.

INTRODUCTION

The Red Sea is deep and narrow sea, extends frem(8at 30 N) in the north
to Bab El Mandab (Lat £2S) in the south. Its length is nearly 2150 km waih
average width of 280 km and 2000 meters in its tgetadepth (Head, 1987). The
Egyptian Red Sea sector is about 1080 km from 8ud® north to Mersa Halayab in
the south (Mehanna, 1996). Like other tropical antropical seas, the Red Sea is
characterized by rich and diversified fauna and flora (Morcos, 1970; Sheikh-Eldin,
1988 and Ghisotti, 1995). There are several fisigimynds along the Egyptian sector
of the Red Sea with a mean annual catch of about 30 thousand tons (Mehanna, 2005;
Mehanna and EI-Gammal, 2007).
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Family Lethrinidae contains about 39 species wiach widely distributed in
tropical and subtropical areas all over the wolléthrinids are bottom-feeders,
carnivorous, coastal fishes, ranging primarily eomear reefs to depths of 100-220m.
The lethrinid subfamily Lethrininae comprises ab@8tspecies (Carpenter and Allen,
1989). In the Egyptian Red Sea, emperors contrighteit 22% of the total landings
of the artisanal fishery (2000 - 2014) earning add&i® million LE annually.

At least eight lethrinid species are found in thgyfiian Red Sea (Mehanna,
2011) from which the redspot empetathrinus lentjan is one of the most common
and important species. It is widespread in the MMdEst Pacific, including the Red
Sea, Arabian Gulf and East Africa to the Ryukus garrhis fish is found over the
sandy bottom in coastal areas, deep lagoon andcoearreef, to depth around 50m.
Juveniles and small adults are commonly found osdoaggregation over seagrass
beds, mangrove swamps and shallow sandy areas adhillts are generally solitary
and found in deeper water. Although lethrinid fistege one of the most important
components of the artisanal fishery and wide spiedtie Red Sea, knowledge on
their biology and population dynamics on nationad anternational levels is limited
(Carpenter & Allen, 1989; Wassef, 1991; Mehanna1996, 1999 & 2011; Mohammed,
2007; Grandcourt et al., 2011).

The present study aimed to provide the basic indtion required for the
managing the redspot empetathrinus lentjan in the Egyptian Red Sea, such as age
and growth, mortality and exploitation rates, adefiest capture, length-weight
relationship and condition factor.

MATERIAL AND METHODS

Collection of Samples:

A total of 943 specimens df. lentjan were monthly collected from the
commercial catch oértisanal boats at different sites in the Red 2¢ar¢r, Suez,
Hurghada; Shalateen and Abu Ramad) during the years 2014 and 2015 (Fig. 1). In the
laboratory, samples were examined and the follovdata were recorded for each
specimen: date of capture, total length to the estamm, standard length to the
nearest mm, total weight to the nearest 0.1g.
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Fig. 1: Selected landing sites in the Egyptian toathe Red Sea.
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Scales were removed, cleaned and kept in speciaélagpes with full
information for subsequent examination relevardgge determination.
Age determination:

Scales ofL. lentjan were removed from the left side of each fish behime
pectoral fin. The scales were put in 10% solutiorAmmmonium hydroxide for 72
hours. Then, it was washed in distilled water, dinveth filter paper and mounted
between two glass slides. The annual growth ringeeweounted using a binocular
microscope. Scale radius (R) and the radius of eawtual growth ring (§ were
measured to the nearest mm by scale projectorrélagonship between scales radius
(R) and total fish length (TL) was determined adaug to the formula TL=a + b
(R). The back-calculated lengths at the end of eedr of life were estimated by
Lee's (1920) equation as follows:

Lk=(Li—a)R,/R+a
Where I, is the length at the end of n years (mmy)js_.the total length at capture
(mm), R,is the scale radius to thd' mnnulus (mm), R is the total scale radius (mm)
and “a” is the intercept with Y-axis from the reteiship of length and scale radius.
Length-weight relationship:
Length-weight relationship was determined accordmtpe following equation:
W =alL’
Where W = Weight of fish in g, L = Total length tife fish in cm and a & b are
constants whose values are estimated by the lgaatesmethod.

Condition factor
Condition factor K¢) was calculated from the following equation (Lee@r1951):

_ 100w
T
While the relative condition factoK() was determined as:
w
W
Where W™ = Calculated weight estimated from thetberweight relationship.

Kn=

Growth parameters:

The von Bertalanffy growth model was applied to aié® the theoretical
growth ofL. microdon. The constants of the von Bertalanffy modeb(bnd K) were
estimated by using Ford (1933)-Walford (1946) plot.

Length (L.) and age (T) at first capture:

The length at first capture (the length at whicld6f the fish at that size are
vulnerable to capture) was estimated by the aralyscatch curve using the method
of Pauly (1984) and the corresponding age at ftiegiture (T) was obtained by
converting ¢ to age using the von Bertalanffy growth equatistie follows:

Tc=-1/KIn(1-Lc/ L) + 1,

Mortalities:

The total mortality coefficient (Z) was estimatesl the mean of two different
methods; linearized catch curve method of Pauly (1983) and cumulative catch curve
of Jones and van Zalinge (1981), which based ajuéecy data. While, the natural
mortality coefficient (M) was calculated as the gmdric mean of three different
methods; Taylor (1960), Ursin (1967) and Pauly (1980). Accordingly, the fishing
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mortality coefficient (F) was estimated by subtiagtthe value of natural mortality
(M) coefficient from the value of total mortalitypefficient (Z) aF =2 - M
Exploitation ratio (E):

The exploitation ratio or expectation of death frdishing during some
specified period when all causes of death are @figgthe population (Everhaet al.,
1976) was calculated according to the relatton F / Z (Gulland, 1971)

RESULTS AND DISCUSSION

Age determination and age composition

Age determination is one of the most important peters in the field of
fisheries management. It forms the basic knowleggpiired for the evaluation of
longevity, growth rate, mortality rate and yielchéBe parameters are constituted the
basic information needed for the construction afianagement strategy for a rational
exploitation of any exploited fish stocks (Mehanh896).

The results showed thdtgthrinius lentjan in the Egyptian Red Sea attains 6
age groups in addition to zero one and the agepgooe is the most frequent group
forming up to 54% of the total catch. The perceatagcurrences of different age
groups of this species are 10.60, 54.08, 16.12, 6.30, 4.67 and 3.18 for O, I, II, 1l
IV, V and VI groups, respectively (Fig. 2). Thisaa indication for over exploitation
of this species.

About its age, Toor (1968) recorded 5 years indndvater. Wassef (1991) and
Mohammed (2007) recorded 7 years in Jeddah re@andi Arabia and Red Sea
coast of Yemen respectively. Kedidi (1984) recdr@eyears in Saudi Arabia, Red
Sea. Grandcourtt al. (2011) recorded 14 years in the southern Arabialf. Ghe
maximum age that previously recorded Eorlentjan was 19 years in Great Barrier
Reef (Grandcourt, 2002 and Curmal., 2013).
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Fig. 2: Age composition df. lentjan from the Egyptian Red Sea

Back-calculations:
Body length- scale radius relationship:

The length oL. lentjan samples varied from 11.5 cm to 50.7 cm in totagtb.
The relationship beteen the body length — scaleusarelationship is linear and not
pass through the origin, and can be representédedfpllowing equation (Fig. 3):

Y =0.3607+0.8872 X With’R= 0.9397

Growth in length and growth increment:

The back-calculated lengths at the end of eachofdarlentjan life were 24.45,
32.76, 38.45, 42.69, 46.19 and 49.11cm for theysars of life, respectively (Fig. 4).
It is evident thaL. lentjan attains its highest growth in length at the endhef first
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year of life (24.45 cm) after which the annual ement in length decreases gradually
with further increase in age until reaches its mimin value (2.92 cm) at the end of
the last year of life.
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Fig. 3: Length- scale radius relationshipLofentjan from the Egyptian Red Sea
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Fig. 4: Back -calculated length (cm) and growthrémaent at the end of each year of lifeLofentjan
from the Egyptian Red Sea.

Length- weight relationship and growth in weight:

The length-weight relationship has a great impagam the first of fish
biology and fisheries management. It is used ferdhlculation of the total yield of
fish caught when the length and the number are kndiv serves also in the
conversion of the length to the weight or vice aeasd the study of the variation in
the expected weight for a length of fish as andation of gonad development or
fatness (Mehanna, 1996).

In the present study, the total lengthLoflentjan ranged between 11.5 to 50.7
cm, while their total weights are varied betweera@ 1861 g. The obtained length-
weight relationship equation (Fig. 5) was W = 0.0120338

It is clear that, “b” value is nearly equal to Bdicating a tendency towards
isometric growth. This result is in agreement witib findings of Kedidi (1984), who
gave b-value at 3.09 and Wassef (1991) who estdniatat 2.99 in Saudi Arabia.
While disagreed with the findings @foubens (1980) in New Caledonia; Yanagawa
(1994) in Thailand, Letourneugt al. (1998) in the southwestern Pacific Ocean,
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Mohammed (2007) in Red Sea coast of Yemen anddGoamtet al. (2011) in the
southern Arabian Gulf.

It is well known that, the length-weight relationsim fish can be affected by a
number of factors including season, habitat, gomadiurity, sex, diet and stomach
fullness, health and preservation techniques affdreinces in the length ranges of
the specimens caught (Tesh, 19Wootton, 1998).

In the present study, the growth in weight at thd ef each year of the life of
L. lentjan was much slower in the first year of life and a@nmcrement in weight
increases with further increase in age unit readisesraximum value at age group
(1), after which a gradual decrease in annuateneent was observed. This means
that the redspot emperor should be protected rgadh its third year of life.
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Fig. 5: Length-weight relationship &f lentjan from the Egyptian Red Sea

Condition factor:

Data revealed that, the composite coefficient' '"&%nd the relative condition
factor "K," varied with the fish length groups. The maximuralue of "k"
(1.49+0.07) was recorded at the length group 19-&m TL and the minimum (1.32)
occurred at the length group11-12.9 cm TL. While K, the maximum value
(1.08+0.05) was recorded in the length group 13lein TL and the minimum
(0.96+0.09) occurred at the length groups 11-18dd15-16.9 cm TL (Fig. 6).

_Kr-.-.';"
1.6
—
14 N —
1.2
.l
:-| 1 P e i R S ey
'I:I.IH
E
= Ob
= 04
£
0z
']
L T T~ T T T =~ T~ T T T -
HNEESNERAEERRARANRSFRYE
oo o P th o= oMo e o= oMo R o= o W e R
o e ol e A A R A A M MM A MY Y W TS
Length groups

Fig. 6: Variation in condition factors (K& K ) according to length groups bflentjan from
the Egyptian Red Sea.

The monthly mean values ofc.kand K, were fluctuated (Fig. 7), where the
highest value of Kwas recorded during April (1.84+0.25), and the dstvone was
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recorded during January and June (1.48+0.21). Wthke maximum value of,kwas
recorded during April (1.28+0.18), and the lowesaswrecorded during January
(1.02+0.20).
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Fig. 7: Monthly variation in condition factor (Kand (K,) of L. lentjan from the Egyptian Red Sea.

It is obvious that, the mean relative conditiontdéacwas nearly equal one,
which indicates the suitability of the ecologicahditions in the Egyptian Red Sea for
the growth ofL. lentjan. On the other hand, the values of standard dewigtin the
average weight were low for smaller fish and highthe larger ones. This may be
due to the gonadal development.

Growth parameters:

The mathematical description of growth is of a gregortance in the field of
fisheries management and fish stock assessmenbbiamed growth parameters(L
K and t) are the basic input data into various models usedmanaging and
accessing the status of the exploited fish stodBesides, the mathematical
descriptions of the growth facilitate the compamisbetween growth of fishes
belonging to different species or to the same ggeat different times and different
localities. Several models have been developedh®rmathematical description of
growth, from which the von Bertalanffy growth modsl the most widely used
(Mehanna, 1996).

In the present study, the growth model of vont&8anffy was applied to
describe the theoretical growthloflentjan in the Egyptian Red Sea. The obtained L
of L. lentjan (56.95 cm) was more or less in the range giveprbyious authors. Toor
(1968) estimated J.as 64.4 cm from Indian water, Kedidi (1984) gaveequal to
51 cm in Saudi Arabia, Wassef (1991) gave a lawer (49.4 cm) in Jeddah region,
Saudi Arabia and Mohammed (2007) estimatedak 55.6 cm in Red Sea coast of
Yemen.

On the other hand, the present growth coefficiattier (K= 0.28/year) oL.
lentjan was more or less similar to that recorded in ttleerostudies; 0.27/year in
Indian water (Toor, 1968), 0.29/year in Jeddahaegbaudi Arabia (Wassef, 1991).
Length and age at first capture lg¢ & T ¢:

The length group frequency percentagd ofentjan was cumulated separately
and a cumulative curve was drawn to estimate thgtlheat first capture L(Fig. 8).
The length at first capture was found to be 20/Mhland the corresponding age was
equal to 0.58 year.
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Fig. 8: Length at first capture &f lentjan in the Egyptian Red Sea

Mortality and Exploitation ratio (E):

The mean total mortality coefficient (Z) &f lantjan collected from Red sea
during 2014 and 2015 was estimated at 1.52/yeaile\mhe mean natural mortality
coefficient (M) was calculated at 0.35/year. Cqooesdingly the fishing mortality
coefficient (F) was 1.17/year.

The exploitation ratio (E) df. lantjan collected from Red Sea was estimated at
0.77. In the present study, both of F and E weng/ yegh indicating an over
exploitation situation. Gulland (1971) stated tha optimum level of exploitation
was 0.5 when fishing mortality is equal to natwaé and Pauly (1987) gave a less
value for optimum exploitation level (0.4). So, thietained value of E in the present
study (0.77) is greatly higher than those givenGufland (1971) and Pauly (1987)
reflecting the high level of fishing pressure oistspecies. It could be concluded that
the fishing effort should be reduced to consenis flsh resource as well as an
analytical model should be applied to detect thenmom level of exploitation.

REFERENCES

Carpenter, K. E. and Allen, G. R. (1989). FAO Spesaatalogue. Emperor fishes and
large-eye breams of the world (family Lethrinida&it annotated and illustrated
catalogue of lethrinid species known to date. FAf@cEes Synop. 125 (9).

Currey, L. M.; Williams, A. J.; Mapstone, B. D.; idas, C. R. ; Carlos, G.; Welch, D.
J.; Simpfendorfer, C. A.; Ballagh, A. C.; Penny, A; Grandcourt, E. M.;
Mapleston, A.; Wiebkin, A. S. and Bean, K. (2013). Comparative biology of
tropical Lethrinus species (Lethrinidae): challenges for multi-spgcie
management. Journal of Fish Biology, 82: 764—788.

Everhart, W. H.; Eipper, A. W. and Yuoings, W. D. (1976). Principles of fishery
science. Comstock Publ. Assoc.. Ithaca, N.Y., 288 p

Ford, E. (1933). An account of the herring invedtiighs conducted at Plymouth
during the years from 1924 to 1933. J. Mar. Bidséc. U. K., 19: 305-384.

Ghisotti, A. (1995). The Red Sea. Casa EditriceégbinFlorence-Haly, 128 pp.

Grandcourt, E. M.; Abdessalaam, T. Z.; Francisakd Al Shamsi, A.T. (2011).
Demographic parameters and status assessmentsutjainus ehrenbergii,
Lethrinus lentjan, Plectorhinchus sordidus and Rhabdosargus sarba in the
southern Arabian Gulf. J. Appl. Ichthyol.: 1-9.

Grandcourt, E. M. (2002). Demographic charactesstf a selection of exploited reef
fish from the Seychelles: preliminary study. Marewed Freshwater Research,
53: 123-130.



Studies on age, growth and mortality rates for mangement ofL. lentjan 71

Gulland, J. A. (1971). The Fish Resources of theedabc West Byfleet, Surrey,
Fishing News (Books), Ltd., for FAO: 255 pp.

Head, S. M. (1987). Introduction, in Key EnvironneRed Sea. Edwards, A. J. and
Head, S. M. PP. 1-21. HRH the Duke of Edinburgherimtional Union for
Conservation of Nature and Natural Resources (IUCN)

Jones, R. and Van Zalinge, N. P. (1981). Estimatesortality rate and population
size for shrimp in Kuwait waters. Kuwait Bull. M&ci., 2: 273-288.

Kedidi, S. M. (1984): Biology and stock assessnudrthe redspot emperdethrinus
lentjan from water adjacent to Tuwwal. Saudi Arabia. FAO,
RAB/81/002/15:21pp.

Le Cren, E. D. (1951). The length-weight relatiapsand seasonal cycle in gonad
weight and condition in the perch (Perca fluvigg}il J. Anim. Ecol., 20: 201-
219.

Lee, R. M. (1920). A review of the methods of tlye @and growth determination in
fishes by means of scales. Fish, Invest. Ser., tond 4 (2): 1-32.

Letourneur, Y.; Kuibicki, M. and Labrosse, P. (1998). Length-weight relationships of
fish from coral reefs of New Caledonia, Southwest®acific Ocean. An
update. NAGA, 4: 39-46.

Loubens, G. (1980). Biologie de quelques espécegpalssons du lagon Néo-
Calédonien. 1ll. Croissance. Cah Indo-Pac., 2: 163~

Mehanna, S. F. (1996). A biological and dynamidaidg on fish population of
Lethrinus mahsena in Gulf of Suez, Egypt. Ph.D. Thesis. Faculty ofeace.
Zagazig University. Benha branch. Egypt.

Mehanna, S. F. (1999). An assessment and manageifrtéstcoral reef fish stocks in
the Gulf of Suez. Egypt. J. Aquat. Biol. & Fish(2B 103-114.

Mehanna, S. F. (2005). Population dynamics of tremlate groupeiEpinephelus
areolatus from the Egyptian sector of Red Sea. 12th Intéwnat Conference of
Union of Arab Biologists, EI-Hodeida University, en, November, 2005.

Mehanna, S. F. (2011). population dynamic and mamagt of snubnose emperor
Lethrinius bungus (L. borbonicus) from the Foul Bay, Red Sea. International
symposium. pp. 121-129.

Mehanna, S. F. and EI-Gammal F. I. (2007). GulSokz fisheries: current status,
assessment and management. J. King Abdulaziz WityekMar. Sci., 18: 3-18.

Mohammed, M. A. (2007). Studies on the fiskthrinus Lentjan (Lethrinidae) from
artisanal fisheries on the Red Sea coast of Yel@&rD. thesis, Suez Canal
Univ. Faculty of Science. 300 pp.

Morcos, S. A. (1970). Physical and chemical oceeaquiyy of the Red Sea. Oceangr.
Mar. Biol. Ann. Rev. 8: 73-202.

Pauly, D. (1980). On the interrelationships betwea®atural mortality, growth
parameters and mean environmental temperature 5nfidfi stocks. J. Cons.
CIEM, 39 (3): 175-192.

Pauly, D. (1983). Length-converted catch curvespdwerful tool for fisheries
research in the tropics. Partl. ICLARM Fish Byig): 9-13.

Pauly, D. (1984). Length-converted catch curvespoaverful tool for fisheries
research in the tropics. Part. Fish Byte, 32(1)127

Pauly, D. (1987). A review of the ELEFAN system #oralysis of length-frequency
data in fish and aquatic invertebrates. ICLARM Cdirc., 13: 7-34.

Shiekh-Eldin, M. Y. (1988). Biological studies oertain Marine Teleosts, M. Sc.
Thesis. Ain Shams University, Egypt.



72 Samir A. Zaahkouk et al.

Taylor, C. C. (1960). Temperature, growth and nidyta the Pacific cockle. J. Cons.
CIEM, 26: 117-124.

Tesch, F. W. (1971). Age and growth. In: methodsasessment of fish Production
In fresh waters. Ricke, W. E. (ed.). Blackwell $¢igc Publications, Oxford:
pp. 98-130.

Toor, H. S. (1968). Biology and fishery of the page breamLethrinus lentjan
Lacepede from Indian waters. Age and growth. Indiafisheries, 11(2): 597-
620.

Ursin, E. (1967). A mathematical model of some atpef fish growth, respiration
and mortality. J. Fish. Res. Bd. Can., 24: 2355345

Walford, L. A. (1946). A new graphic method of delsimg the growth of animals.
Mar. Biol. Bull., 90(2): 141 — 147.

Wassef, E. A. (1991). Comparative growth studiesLettrinus lentjan, Lacepede
1802 andLethrinus mahsena, Forssk®al 1775 (Pisces, Lethrinidae) in the Red
Sea. Fisheries Research, 11: 75-92.

Wootton, R. J. (1998). Feeding In: Wootton, R.eH.). Ecology of Teleost Fishes,
Kluwer, Academic Publishers, pp. 27-62.

Yanagawa, H. (1994). Length-weight relationship&aff of Thailand fishes. NAGA,
17: 48-52.

ARABIC SUMMARY

a5 (Lethrinus lentjan ) sl sead) Aailll g3 ghal yaa¥) dlland (398l g gail) C ey sand) Al )
2aa¥) Al 5 aal) Jaludl & ailaaa 3 a1 g

T Sa 338 daal - Jlaadl a )l pagd - Tliga oagd s - A Cogadia ua - Gg8e S Ake jrem
e B_AlEl - 8 V) daala - (0a) asbell A4S - Gl sl Gle and 2)

bl 45 pall s Aaledl el e G5y saill CVare (e SIS s peadl Al iad
s s yendl Gt o3 Aol oda b alaiesall 5 JieY1 I Ldlain) 248 a3y aladll 503
¢ yaall ALadill g3 ) shal yua¥! sl (55l Jall auza ol sl JauY) Janes Gsiill 5 saill E¥ans
A Abe 18V ) e Al Gudiel s jaal) jall o padl gladl & (Lethrinus lentjan)
O 2l Ciscagly o 00 Y (L an 1) 0 ez o)y SIS Jghay Yedo 5 YoV E ale DA Leren
@ Y A peall de senall il Gl i T OIS Jaal) aall (g ead) daldl (8 6ill g e ol
Aad aail Johall 8 saill ¥ame cailys (L. lentjan) dles S duadl (0 0 0 ¢ Aliaas iy Y
ad 8l Ciliay s geall (L adil) e Ly 508 Cuadil g (s Y£,£0) yeall (e Y A Al pa Ll
OF 0ol Jshall Ale 4wl 0 b (b = YY) dad pelal ASeud) jae Gl i (e A Al B L]
Al Jalras (Ko) Alall Jalas Gl yany Jshall 3 saill Vare g i ()5l 3 salll Yars
weae Js) vie Jshll s 2 LS AT ) s ey Jshall CBEAY Lt Gliling Legi) 2a 5 (K ) ool
B8l Jama s Lsin] 52 (5 sbn SN 358l Jare S5 Ao+ 0A (5 liy el Slia s Y0 VY (S5
OS5 Jaiuy) Jane il S agle 5 dhgin 1,17 =2all e Ul G géill Jara s b gin 0.35 = 2nhall
O S et Bl Jarae s apall (e zlll 358l C¥a%e (0 S O ey Al Hall 238 a5 . 0.77
el adldy el sl (8 & sill 1agd 5 Al e Ladlas ) L) ol



