Catch structures, growth
patterns and condition factor of
grouper fish (Serranidae)
caught in the waters near
Wayaban, Misool, Raja Ampat

by Ridwan Sala

Submission date: 07-Mar-2023 03:03PM (UTC+0900)

Submission ID: 2030996842

File name: Catch_structures,_growth_patterns_and_condition.pdf (622.37K)
Word count: 4423

Character count: 23995



Catch structures, growth patterns and condition
factor of grouper fish (Serranidae) caught in the

waters near Wayaban, Misool, Raja Ampat

IRidwan Sala, 'Renika B. Tarigan, 'Hendrikson Y. Dasmasela, ‘Dedi
Parenden, ‘Tresia Tururaja, ‘Jemmy Manan, ‘Dwi N. R. Marsaoly, ‘Marthin
Matulessy, ‘Roni Bawole

! beparfhent of Marine Sciences, gam]ry of Fishenes and Marine Sciences, Unf@ersity of
Papus, Manokwar, West Papua Province, Indonesia; BDepartment of Fishery, Faculty of
Fisheries and Marine Sciences, University of Papua, Manokwari, West Papua Province,
Indomesia. Cormesponding author: R. Sala, rdwansalaggmail.com

Abstract. Mool Manne Protected Aaes (MPA) has & lerge coral amea and & high potential for resl fish
blomass. This rn.lHrr.m:l wWaters Impartant for hiodiverssy and & sowrce of livedihood for the commnicy
around this MPA, This study aims o determing the compositon of types and sipes, growth pattems and
growth corditsons of growpens based on the ctch of fishermen in e saters of Wayahan Micood, Raja Amaat
Regency, Indonedis, The dota cobection ussd m the reseprch was carmied direct obseryatian and
measunement of the catch of handiing fishemen who anded thesr citches at fish coliecting bass. The
data was analysed desorgiingly m doterming the species and e composition, (he relationship bebwean feh
length &nd weight, and condition factors The resuits showed that the groupsrs cawght by Ffshemmen in
Wayaban walers toald be groupsd o 15 species, dcflnaned by Cephalophols mimats, Cephaiphaly
SETECIRE ol Aectropuimes ovgecanibue, In '.'.'ﬁl"al. the potsl length of the grouper casght By fishermen
was larger than the length ab Mrst spavening {Lmk The regults of the analysis of e relationgren Debsssn
lemgth and welght Indcated that the growth patierns of groapens studked wers diferert for different spachkes.
In peneral, grouper caught by the fishermen has & good condition (K= 1), although for sma® sizes the growth
corditsans tends o dedine,

Key Words: condition factor, fsh sre, length and seght relationship, Meool Bapa Ampat MPA, Serranidae.

Introductlon. Misool s the largest Regional Marine Protected ABE (MPA). It is located in
the southernmost part of the Raja Ampat MPA Network, which is in the Coral Trangle area,
a center of marine biodiversity. According to Prasetya et al (2014), reef fish in South Misool
waters consist of 1% fish families and 196 fish species and are categorized as target reaf fish
for fisheries. Reef fish from the Serranidae family [groupers) are intensively fished by local
fishermen and fishermen from outskde the Raja Ampat area, because they hawe important
aoonomic value, This family has subfamilies swch as Anthiinae (anthias), Epinephelinae
(Grammistinage soap fish) and Pseudogrammitinae (podoes) (Allen 1997), These fish are
solitary (rarely found in pairs), usually hiding in caves or beneath corals,

The exploltation préssure on coral reef ecosystems due to live grouper fishing has
been suspected to lead to the degradation of spawning aggregations {SPAGs) of grouper in
the Misool KEPD (Mubajir et al 2012). This dedine in stock can be related to the use of
amvironmentally unfriendly fishing gear and overfishing by fishermen from outside Misool
such as from Sorong, Seram, Madura and even Buton {Muhajir et al 2012),

An understanding of the species composstion and size composition of fish caught by
fishermen is important b help formulate & Aght management model for economically
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impartant fish resources, for example contralling illegal fish size in the fisherman catches,
Legal size fish is defined as fish that has a total length greater than the length at first
matwrity (Lm) and has the opporiunity 0 $pawn before being cawght. The study of growth
patterns is useful for understanding fish population dymamics, Induding in responding to the
dynamics of the oceanographic environment in their habitat, Richter (2007) stated that the
measurement of length and weight of fish s useful for identifying certain varations In
individual weight and length, which can be wsed as an indication of fish obesity, health,
productif@y and fish physiological conditions. Furthermore, understanding bislogy aspects
of fish, such as Ig@gth-weight relationships, condition factor, growth, recruitment and
martality, is useful for the management of fishery resources [Jamal et al 2011).

The description abowve lllustrates the importance of the waters around Misool n
supporting the conservation of biodiversity in the coral triangle area. However, until now,
there has been wery little research regarding the condition of fish resources in berms of
biolegy and ecology in the area. Several related studies focused, for example, on the
maonitoring of fish resources in the waters of the Misool area marine conservation area
{Muhajir et al 2012), on the ecological status of reef fish [Sala et al 2020) and on biomass
carrying capacdity of reef fish (Prasetya et al 2014). Therefore, the presefftudy s one of
the efforts made to contribute to providing information about the biclogy of fish resourdl3.
Specifically, the aims of this study were to determine the species and size composition, the
relationship between length and weight of fish and condition factor, especially for groupers
caught by fishermen in Wayaban Misodl waters, Raja Ampat Regency,

Material and Method

Data collection methods. Collection of data collection was carfed out for ten days in
January 2019 by direct cbservation and measurement of the landing catch from hand line
fishermen who fished around Wayaban, South Misool and landed their catches at the fish
collection base close to the fishing area. The location of the fishing growunds and fish
collection base is presented im Figure 1. Collected data consisted of grouper spacies,
quantity of each grouper species, total length and weight of individual groupers. In addition,
interviews were conducted with fishermen to find out fishing technigues, fishing gear
construction and information on fishing grounds, Indentification of grouper species was
based on More & Colas (2016) and fishbase. arg.

Method of data analyses. Data for the individual number, total body lengtiEind body
weight were analyzed wsing Microsoft Exce2010. Data on the relationship of length and
weight of fish were analyzed using a simple linear model to calculate the coefficients a and b
with the following eguation {De Robertls B Willlams 2008 ):

W= al®

3

=I'her|!-: W - body weight of fish {g); L - total body length of fish (om); a and b - regression
cosfficients. The equation is transformed into & linear equation by means of a legarthm
(Surrwaky & Gunalsah 2013). Determination of the growth pattern was based on regression
parameber value b, which was then tested statistically using the t-test, The b value from the
B ults of the length-weight relationship analysis illustrates the distribution of length growth
and body weight growth of fish. The value of b=3 shows isometric growth, which means
that the increase in lenmgth and weight is balanced. & wvalue of b=1 indicates & negative
allometric growth form, which means that the length growth s faster than the weight
growth, & value of b>3 indicates a positive allometric growth, which means that the weight
growth is faster than the length growth (lisr et al 2018).
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Figure 1. Map of research location in Wayahan watiers.

The calculation of the t statistical value was carried out wsing the method proposed by
Weaver & Wuensch (2013}, with the following formaula;

IF—J? ¥
| E—— b1 ]

Where: b - the regression coefficient obtained from simple regression analysis; b®=3; 5o -
standard error for b. The @teria for decision making are basad on Jsr et al (2018), namely:
if beal)uma <trapie 208 wme1); be3, which means the [Bwth is isometric; if Tosicuses > bubie 005 i
m-ij, B3, which means the growth is allometric. 'm’ IS the numbBer of predictor variables and
'n’ |s the number of dE&h pairs.

Caloulation of the condidon factor uses fish length and welght data and the results of
the analysis of the relationship bebwesn length and weight of fish. Referring to Effendic
(2002) and Jisr et al (2018), the calculation of the condition factor coefficient (K) uses the
formula:

W
K —

W
Where: W - fish weight (g); W* - fish weight calculated based on the LWR model (g); L -
length of fish {om), Fish have good growth conditions If the value of Kz, If K<1, then the
fishi are in poor growth conditions (Jisr et al 2018},
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Results and Discussion

Compogition of each grouper species. Grouper fish in Wayaban, Misool waters, are the
primary target species for handline fishermen. 15 grouper speckes were cawght by fishermen
in Wayaban, The species with the highest number of individusds was Cephalopholis miniata,
followed by Cephalopholls sexmacwlata and Plectmopomus oligacanthus, The composition of
grouper species can be seen in Flgune 2.

Frequency

Figure 2. Composition of grouper species captured by fishermen in Wayaban wabers.

Based on the §st of groupers commonly exported from Indonesia (Khasanah et al 20207,
several species of grouper oolleched from \Wayaban water were categorized as highly
gconomit species, traded ps live fish, thus known as live reef food fish (Erdmann & Pet-
Soede 1997). Some of these species are Placiropomus arealatus, Plectropomus leapardus,
Plectropormws macuwlatus and Epinephelus fuscoguttatus, Due to its high economic value as
export cormmodity, 1t could lead bo an increase in fishing Intensity (Khasanah et al 2020},
Based on information from fisherman, there was a tendency of decrease in the number of
groupars caught by fishermen in the walers near Wayaban. Therefore, manitoring and
controdling fishing activities, Including monitoring and controlling catches should be done In
order to sustain the grouper population.

Composition of grouper sizes. Each species of grouper in Wayaban water had different
individual lengths and weights. The compositicn of length and weight of fish can be seen n
Figures 3 and 4. The largest size belonged bo Aectropomus ofigacanthus with lengths
ranging from 33-77 cm and weights ranging from 1000-5300 g. The second largest was
Epingphelus fuscoguitatus, with length ranging between 53-58 cm and welght ranging from
300 ko 3900 g, followed by Epinephelus fasciatus with sizes ranging from 20 to 27 cm and
welghing 113-336 g. In general, the gize of the grouper caught by fishermen in Wayaban
waters included them in the adult fish cabegory, only a few being of small size (illegal size
calches). The sizes of the target fish are presenbed in Table 1.
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Length of fish from the Serranidas family from Wayaban Misool water

Table 1

Famudy Species Length rnges (om) Mean (om )} Lm {em}
Cephaiogphols
s 16-24 26 3
. sasmacuiata 24-15 9.2 i
C, arndeta 27 =40 31.2 1
C. argus 25-15 0,2 P
. rriniats 22-10 26 25
f_{,ﬂ“"ﬂwnm": 3777 57 19,78
Sorranidan A, areokrhs 30-59 44,3 A1) 5
P, rscisius 65 65 39,87
P, leopardus 29-449 ] 42.98°
Epinaphelus fasciatus 20-27 14 15
£, fuscoquitatus 53-58 56 59,41%
E. arpobrius 25-30) 2¥4 20
E. waandersi 24 24 H
Varinle altirmarginata 20-36 7.2 .
Agthal it rogaa 25-39 33 Far

Note: & - Khasanah &t & | 2020); b - Fshbase.on.

Jamal et al (2011) stated that legaf catch size should be larger than the length at first
maturity {Lm}. Based on the Lm value data available at the Fishbase.org and Khasanah et al
{2020}, compared with the length of grouper captured in Wayasban wabers {Table 1), there
were 7 speckes of groupers that had sizes larger than Lm, namely: £ wrodeta, C argus, C
mrrmiata, P. oligacanthus, P arecdatus, & fasciatus, and E. areolatus. The dominance of legal
sire groupers in the catches is also reparted in traditional fshermen cabches of species P,
maculatus and P. oligochantus In the Cenderawasih Bay Marine Mational Park {Mudjirahayu

etal 2017).

Twasd bengihs frm)
CEHEEEE RS

Figure 3, Composition diagram of fish average length.
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Figure 4, Composition diagram of grouper average waight,

Mavertheless, monitoring of the fish caught by fishermen in the Misool conservation area
rmust continue, considering that there were still catches with small sizes, for example, some
catches of P. leppardus, E, fuscoguitatus and A. rogaa. Fishing Hlegal sires of groupers was
alsa reported in the Cenderawasih Bay National Park for P, leopardus [Bawale et i 2017). IF
the fishermen continue to catch llegal size fish in the waters of Wayaban Misool, Raja
Ampat Regency, and several places in West Papua waters, it can cause a decrease in the
stock population of the important ecanomic fish In these areas. It s encouraging that
grouper fishing uses handline fishing gear, which s dassified as environmentally friandly
fishing gear {Sala et al Z018). The use of handiines, apert from not destroying the habitat ol
the grouper (coral reef), can easily increase |ts selectivity by only adjusting the size of the
hook, to avold illegal sized catches.

Length and weight relationship (LWR) of grouper fish, LWR analysis wsing simple
linear regrassion was only carrbed out on 8 out of 15 species of grouper caught by fishermen
in the waters around Wayaban. The selection of the § species was based on the number of
individuals present for each specles. Only species with a total of more than 7 individuals
@:re anaiyred. The results of the calculations of the regression coefficients (the coefficients
8 and b}, the coefficient of determination (R*) and the pattern of fish growth are presanted
in Table 2.
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Table 2
The coefficients of linear regressions for the length-weight relationships of groupers

= Lascedinn o i fpadless a s B igurﬂ'l Firre Souireg
Cephaigghols Hismal, Indoness 053 2.10 0.35 Isamstnc Prizsent study
SENTEC LIS ' N £ >
Likir sland group
[Smrmaruing |, Papia a.0254 3.00 [Fry 8t ai 2005)
P Gianoa
Flechropomus Megative
I parvisees Emal, Indonesa a2 238 0.@3 I eri m-_v:rrl. study
Chusuk ksgoon, Cuetos-Boena &
s o 00155 2972 H sez-Ortiz 2017
Varno'ae Pemgatipe
" bl ks gel, Tndonesia 072 L.20 0,432 B Precsarl sy
Diaead Gull,
Philippines o212 3133 {Gumanao et al 2008 |
Miaciropomus Pasitive
Ity il Indonesa 1.5654 105 .98 eyl Present study
Wakatobt,
Yk -1.274 2,639 {Alameyah st al 2013}
Apifrplompiroa rogaa  Hsoal, Tndonosa 02187 15838 0,84 M" Prasan shudy
Lihir Esland group
[seamaunt), Papua  0.0290 100 (Fry &t ol 2006)
Mew Guines
s i Miscal, Indonesia 0038 3867 066 Isometrc st sty
Palawan,
Phillppinés 00130 106 [Palls &l @ 2008 )
Plechropomis
leapan Ehandl, Indonecia 065 224 0.76 Isammiric Prasarrl Shudy
Da Gulf,
Fh'.';?” 0.023 3046 098 {Gumarao ot al 2018)
Carappo feegative {Erngningsih gt al
Ielands, Indanesia Do e 201%)
Cephaiophcis Ppzgative
mintat Esmoal, Imdonesa a4 298 Q.51 b gl Presert study
Davao Gulf,
Phill ! il .08 2485 .93 {Gumaran af al 2006 )

Thie coefficient b shows the shape of the growth of the fish based on the LWR, where the b
valug varies among grouper species caught by fishermen in Wayaban Misool. Tha results of
the t-test on the value of b showed that several species of grouper caught in Misool waters
had different growth patterns. Referring to the crdterla gquoted from Jisr et al (2018), C
sexmacwlata, C, argus, and P feopardus had a value of b=3, showing isometric growth, with
a length growth proportional to the wekoht growth. However, species P, areolatus had a
valug of b=31 or a positive allometric growth (which shows a faster growth in length
compared to Its weight) and the species P. oligacanthus, A, rogaa, V. albimarginata, C
mmriata had value of b<3 or negative allgmetnc growth, where the length growth s slower
than weight gain, Apart from differences among grouper species, several studiff) reported
different b coefficionts and growth patterns for the same grouper spedcies (Fry et al 2006;
Gumanap et al 2016; Cuetos-Bueno & Hemandez-Ortiz 2017, Ernaningsin et al 2019).

Several studies noted that the walue of the b mﬂﬂ‘lcrenl: of the LWR regression
associated with fish growth patterns is influenced by many factors, such agquatic
emvironmental factors, geography, season, sex, age, food availability and disease (Tlrkmen
gt al 2002; Ecoutin et al J005; Jisr et al 2018). In other words, certaln fish groups that
imhabit one location in certain aguatic envirenmental conditions will have certain growth
patberns. Therefore, i is very important to suggest that studies of these growth patterns in
varipus environmental conditiens throughout the year may show different results.
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Condition factor. The results of the analyses of the fish condition factor (K) showed
relatively difff§ent values between the sight grouper spedes studied (Figure 5). In general,
the average K value was greater than 1, which indicated that the fish were in good growth
conditions (Jisr et al 2018). Howaver, there was a tendency for fish groups with small sizes
to have a K value of less than 1, which indicates poor growth. For example, the species that
had & K<1 included C. sexmacwata for sizes less than 260 g, P. ofiganthus for sizes smaller
than 2500 g, V. alb@Epmginata for sizes smaller than 260 g, and P, leopradus for sizes
smaller than 100 g, This result is in ling with the results of studies which found that the
same species at a larger size had a langer K (Rahardjo & Simanjuntak 2008; Gani et al
2020).

1.50
1.40-
= 1304 T

g 1.204
1.10
Lo L 4 % * *
0,5
0. 80
0, 70 -+

uh‘u ¥ ki Li L Li L i ¥
y o F X F 7
F & T + & g
¥ 4 # & \5‘?‘ -
PN A A A 4 4
& ¥

Figure 5, Value of conditton factor (K) (with standard deviation) for grouper fish caught from
Mispol waters, Raja Ampat,

Apart from being influenced by size, the K value is alse influenced by other factors, namely
aguatic environmental factors, food availability [Jiss et al 2018), and the weight of food
the digestive tract (lbrahim et al 2017) and level of gonad maturity (Rabardjo &
Simanjuntak 2008). Rahards & Simanjuntak (2008) stated that the fish ab sexual maturity
in the first three stages tend to experience a dedine in growth, but in the fourth gonad
maturity phase the growth will Increase.

Conclusions. Grouper fish caught by flshermen in Wayaban waters consisted of 15 spacies,
The speces with the highest number of individuals was Cephalopholis miniata, followad by
Cephalopholls sexmaculala snd Pleciropumus oligacamiiug, In general, the sizes of groupers
caught by fishermen were greater than the length at the first maturity (Lm). DGifferent
species of groupers had different growth patterns. The groupers caught had good condition
factors (K=1), although the condition factor tended to decrease for smaller sizes,
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Higher Education Research Alliances {SHERA) Program - Center for Collaborative Research
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