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ARTICLE INFO ABSTRACT

Artiche History : Muomphometns. and menstie ainbies can be dssd o ey slocks and
Recsivedl Ot 14, 2022 relatknships between prq'mltum of fish resoumoes, Lo gdffsa is s fish
Apcepeed: Oet, 21, 3022 species commenly fmind in dhe waiers of nohern Papun and s one of the
Chnl it Cher, 29, 20122 fishery commoditics targeied by fabermen othe ths groupers. [n this study,
e morptores anl nerstic charscmsees of L gl snapper e
several Incatinns in the mwthern Papan Sess wene addressed. The smly was

L“:-'f“'::’ enaducied in June and July X022, Cine hmndied and six fish indisiduads of the
“""_ﬂ"“‘ml Logihiie speces were canmined using chasier, Pearson comelanon, aed

. Principal Compones Analysn (PCA), The  findings  demsonsanaied o
LﬁE:LLwIWNcra sshstumia§fYrelation hetween these species’ morphoemesric trits, pamicularky

regading the relstionship betseon ol leageh sl siamland length o0 546k} af
the @' bodics According to POA analysis, sowml kengih, standard length,
and distance berween the ventra (in and the cod of fin ol arc the theee
it Imparrlanl imphomearic feanmes. Meristbe traits like anal-ln spane ad
aalfim soff my exhobs siobde numbers across all |'H.'I:|'I.Il:|.|‘.l.‘l'l1h. hat igher
mawrpEnmetne imais shive skpnificans sndivideal variavon. Acoording o the
resilis of Peason Corelition analysis and desdrogram reconssaction, the
populatioes of L. pitdses in the wilers off nonhan Pagan bad o srong
owrelation uned & high depeee of momphoemeiric smilenty,  Charscier
relaticnships @nd a high degree of similey indicabe thar there s mo
maipomeric stricture fineed betaeen s,

Red snappers are distributed throughout the subtropical and tropical waters of the
Indo-West Pacific. [rom Australia iggyouthern Japan and Korea (Randall ef af., 2003).
According 10 Allen o of. (2013), the Indo-West Pacific is the habitw of fory-three
species of spappers (Lutjmnidae)h, one of which 5 the Lufafarus  gilnbis  species.
Fshermen in the waters of northern Papun regard L. gibbis a5 one of their primary
targets,
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Red snappers in these waters ane exposed o the pressure of catching. Basad on the
Decree of the Minister of Maritime Affrs s Fisheries of the Republic of Indonesia
Mumber 1WKEPMEN-KP2022, the coml fisheries resources, including  snipper
[ Lertiermix) in the Fisheries Management Area of the Republic of Indonesia (FMA-RT) 717
which includes the waters of northern Papua, and its surroundings have been declared as
fully exploited. Remarkably, the level of physical and genetic diversity of fishes in the
area can be uffected by overfishing,

I order 1 sustain fish stock in the FMA-RE 71T, it requires a proper management by
aking inte accomnt the characteristics of the stock or stock structure, where different
stocks require differem management treatments. An understanding of siock strecture is
highly significont in managing I:Iin]u.g;iﬁ resources in a sustainable manner (Leeo ef al.,
2017; Zhonp o al., 2021). Whereas. the lck of uderstunding of stock structures can
lead o maccurate determmation of managed stock umts and bissed stock assessments
(Beidss of al,, 2007,

The issue that anses in the manpgement of the L. gt snapper species in the northern
waters of Papua which is part of WPPKRI 717 ix the extent of the mansgement area,
which includes the Cenderswasih Bay and the Pacilic Ceenn (hased on the regulation
issed by the Minister of Marume Affiims and Fishenes of the Republic of Indonesia Mo,
I Permen-EP2014), stretching from the northern waters of Monh Muoluku to Pepoa.
This muises the following guestion: does the stock structure of L. gilbus species in these
wisters consist of o single stock or is it a group of stocks? There are almost or o mswers
b guestions related to the stock structure, especially through scientific research activities,

Warious methods huve been used in the analysis or delingation of the stock sraciure,
as summarized by LZhang e al. (2021), including demographic, phenotypic. nunral
markers and applicd marks. Specifically, the phenotypec method has been welely usod,
pmeng others, considermg morphometne and menstic body and otoliths {MNama ef al.,
N2

Muorphological analysis offers uscful mformation reganding population siructure amd
can be utilized as a technique for species identification (Rawat ef al., 2017). For
taxonomy studies, the analysis of statistical relationships between these features amd the
maarpiiometnic and mersne daa are crucial (Narejo, 20000, To deermine whether o
speches i two o more populatons has morphological  differences, morphological
characteristics micle up of morphometric and menstic imformstion cim be used,

Environmental and penctic  factors can contribute  to differences in physical
characteristics. Heino (2014) explains that the morphological character of a living thing
con vary when it lives in unigue and different environmental conditions. Fish typically
exhibit more variety in physical features both within and between groups (Brraich &
Akhter, 2015). Fish morphological changes are o tvpe of environmental sdapiation
{Hossain ef al., 2000).
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The mast seraighiforward and accurate method of identifying specimens = known as
norphological systematics, which  involves measunng morphometric and  menstic
charscteristics (Muyman 19651 Stocks of numerous fish species have been descr
using morphometnic and menstic chamctenstics (Breaich & Akhier, 2005; Soliman &
al., 2018; Gonzaler-Martinez of al., 202{; Soliman f al., 2020; Awad ef af., 2022},

ldentification of the stock of L. gibbus snoppers in northern Popua walers con provide
imformuaticn aboot  the meltionship between  populstions. This information can be
hl[!l'i.."ﬁl.:ll.l.l fl_1r [hc ||1.'1|1.'||._:|:.r|1|:l1.r il .|',. .l;r'.HJu.ﬁ DS ||| [I'Ilh a[|.1|.|'_ll-. 4'_.. I|.;r'.|':|.|'1r1'r Mql'lﬁ.:m
from various locations in northem Papua waters were comparned for their morphometric
and merisie characteristics

Stody area

The curment study was carried out in June and July 2022 in the nothem Papus waters,
including the waters of Manokwari, Mumfor, Biak, Nabire and Tovapor. Fig. (1) presenis
ihe stocly mreas,

Fig. 1. A map showing the sampling locations of snapper in the northern waters of Pagis

Sampling methods

Snapper samples were obtaimead from Dsh markets, Nzhing areas and GOsh landings
The total pumber of Osh indpviduals sampled from the arcas was 106, Table (1) hais the
mumber of samples collected from each site.
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Tauble 1. Number of samples collecied from each sty area

M, Loation Numalser of samples
1. Manok wan Wilers H)
T MNunafior Walcrs 3%
3, ik Waters 1
i, Nubire Walers T
5 Jayapurs 'Wolers b
Tatal 1y

Morphiometric iand meristic analysis

The morphometric characteristics were determined [olowing the method of Soliman
ef al. (2018). while the meristic charsctenistics were assessed gggng the steps of Awad e
al, (20225, Digial calipers were used pryreasune euch sample o obain the morphometric
and meristic datas, Table (21 displays the morphometric and meristic variables measured

maﬁﬁshmmh
Tﬂpl’lﬂﬂpﬁﬁﬂh and meristic variobles (Soliman of af., 2008; Awad ef al., 2022)
! TL Tekal length
2 Sk Standard length
3 BD Baxly depth
'l [ y¥ Camdal peduncle depth
5 HL Head length
& PRID¥FL Predorsal fin length
7 HD Head depeig)
B PRINFL Preveniral [in length
4 VIO Distunce hetween ventral and dorsal fins ongin
lit ADFEL Distance between anal and domsal fin ends
I DFBL Dorsal fin hase kength

13 YOAEFL Distance between the ventral fin origin and the end of anal fin

13 SPDAEFL.  Distance hetween the first spine of the domsal fin & the end of anal fin
14 DEVOFL  Distance between domal finend and veniral fin arigin

15 VEADFL Distunce between the ventral fin and the end of fin ofigin

16 DEDCE Distance between doral fin end and dorsal caudal fin origin

17 AEW:FL memmﬂmﬂm&m

I8 dinmeter
1 PF @R riber o sofi fin mys on pectorl e (Writen Arabic: 123 4)
2 0F Wﬂmﬂimdﬂtﬂfmﬁb‘mhﬂuml I, 0, 1%

DR Number @kl fin mys on docsal fm (Written Ambic 12 3 4)
1 AF EB)mber of hard fin rays on the anal n { Wrinen in Roman: L 1L, 11, 1V)
AR The mumber of sofl G roys on the anal fin (Written Ambic: | 23 4)
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Fig. 2. Morphometric measurements recorded for £, péfbes, mosdilied from Soliman ef afl.
i 218

Fig. 3. Meristic measurements determined for L. gibbas, modified from Awsd ef al.
(202Z)

Data analysiy

A statistical sady was conducted to determine the correlation betwoen the morphometric
charscteristics of the L. gibbus population at virious research sites. For the sumpled fish,
I8 morphometine charctenstics and 5 merstc cluracteristics were analveed, Pearson's
test of correlation was wtilizad to determing the relatonship betwesn  mosrphomietric
vartibles (Bailey e al, 2021). Using clusier wnalysis, the sggilarity of the morphometric
features created was determined (Zamroni ef af., 2021). Principal component snalysis
(PCA) was used to identify the momphometric chamctenstics tha are most helpful in
separating populations (Arvani of al., 2003; Bul er al., 2021).

Deseription of E.uljn.nu gibbus mnrpllur:rlri::

The L. gibbus species from Nabire mecorded the highest mean score (o all
nrphometric charmcters, while the L. gitday species [rom Jlayapur had the lowest mean
seore (Table 31, Todal length gy the Numflor population showed the blggest standard
deviation (3854}, whereas the distance between the anal fin end and ventral caadal fin
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origin in the Jayapura population had the lpwest standard deviation (0% ). The average
length of L. gibbuy was between 194 and 283 centimeters. The Nabire population had

the heaviest L. gibbus, while the Joyvapura populition had the lightest snapper (Table 45,
Phenotypic relationships between L. gibbus populations

Pearson cormelstion analysis berween populations showed that L, gibdns species had a

very strong relationship or positive correlation in morphometric characters (Table ). In
general, L. gibbws species from five rescarch sites hod o strong association, with a
coelficient ranging between 09596 and (0.1,

Table 3. Descriptive analvsis on morphonciric diversity of med snapper L. gibing in the noribem
Popun walers
Biak Jayapura Mankwari Muhire Mumfor
Murphometric in ﬂ.'-lr. in=5) (=31 =T} in=13)
characiers Men S0 Men sD Mien - Men <D ien <n
n n n n 1]
TL MES 2548 I1D4E 1RT9 2537 3313 2R3 20 M4h A5
=L 1960 2043 1638 097G 2027 1752 ZI1E 139 1968 29356
B THSF 13 6494 0606 H34 0827 939 0835 B 1175
CPD 2z VI gy DAL o 048 L 00T 54 namy
3 4 4 3
ML 738 OR02 574 0532 742 1295 KA 0492 T49 1300
PRIFL B25 0OK57 65 0442 KAV 1026 941 1011 KT 1519
0,164
e Sala 7T 3,14 IJI fhah 0754 6.4 (b 625 1076
FRyDFL 758 0K 637 054 79 0769 KS1 0S5 76T 1061
VML 786 IDIR 692 0576 X3S 0906 4923 OKW T 1308
0419 0.1 64 0439

ADFEL 32l g 2.HH . 1.5 & 352 0T 33 0589
DFBL 999  §127 H44 0862 (053 OA37 1123 1038 02} 1360
VIOAEFL 57 1ikS4 602 0683 BS54 0806 i Ha48 B35 LSS
SPDAEFL. Lhil 130 92X 04654 1049 0985 1235 0835 (109 |51
DEVOFL 2 LI BT8R (068 1036 104 1121 o062 (008 1456
VEADFL. 4.99 137 4564 L4l 456 I}jﬁl Toand 0.THY 443 002

0482 0332
WERF 228 D3a7 24 D255 2.3 | 245 0184 231 &

0472
AEVUFL Rk x 1 0 (e D548 308 NORS TR DESE
T3 i 1

ED 73 1P “":" | 40 ”l:” 1.9 "‘f 188 ll*j

Mide: 500 (Standand Devaatiian
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Table 4. Average. mimimum, and moximum weight of the £, pitbus species in northern Pagw
Location  Total coont imi - MMean  Siley Aliminmam Al namm

Bink 3 3K 70 12 422
Jayapura 5 122 263 02 167
Manokwari 0 1184 1235 16 fa
Nabire 7 379 687 254 414
Nunis 13 UK 1038 | 2% 614

The correlation between morphometric characteristios of Latfeous gikbus

Table (5) displays the Pearson correlation coefficients that describe the phenotypic
eorrelution between L, pibbux fish indsviduals, Positive coeflicients ane present in 153
guonships. The range of comelanon coefficient values was between 0,112 1o 05460,
The correlation coefficient between the wial length wnd gegmbind length was (1.9, the
highest value. This value indicates thast the total length is directly proportional o the
standard length of the fish, The incresse im totol length giollowed by an increase in
standand length. The comelotion between eve dinmeder and distance between anal fin end
@ ventral caundal fin origin wis the weakest (01120 In addition, head depth and
distance between dorsal fin end and dorsal condal fin origin also showed the lowess
coeffecient of correlation (0.113).

PCA analysis om morphometric duti s shown by eipenvalue, proportion amd
cumalbiutive { Table &), Principal component {PC) 1 reported the highest proportional il
of 37.7%, wheress P2, PC3, PC4, and PC5 cach contributed with 32%, 1.7%. 1.6%, and
L2%. respectively. Table (7) displays the morphometric charecter values that can
determine morphometric variances among L. gibbnus species.

Based on the eigenvilues, there are two primary composents that can describe the
researched phenomenon, i evidenced by cipenvalues with a value greater than 1, and the
combingd percentage of the two main components” ability of @0.9%., However, one major
component is sulficient, as it can explain 37.7% of the morphometnic properties,

Table 6. Eigervalue, propostion asl comuiative morphometnc charnctenstics
PC Ekgenvalue  Proportion %  Comlative

| 27730 LT .8T7
X 1022 kB 1.5
3 03549 ) 0.9y
4 (1503 1.6 10,543
a4 0371 .2 {1554
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il 1 it IR0 90 (Ll Htn 59 || &N P R = T | I __..h ' W0 6F0 080 LE |
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Table 7. Eigen vector of the main components’ cocflicients

13 Prine COTEMEbERN
- ST !-Fl P2 hﬁ.c,a__._m.._._ﬂzs_._.
Tuotal length a1 .00 - (k35 0479 i, [
Hmﬁdhﬁlh [ oiis {1.3%58 011 1535
H.nd:.' d.l:plh [, ] =8 J02 a.nis A1 A3 £ 485
Coisdal peduncle deply X! AR 056 .15 0124
Hezal length 02 il EiEL| 147 {142
Predoral fin lenpih 0225 <3224 A1 235 s 00000
Head depth D38 -0398  DI54 -087T7 DASS
'I-'I:ﬂh'n-l-l fim ||'.!|11£l|1 17 15 43412 RELHEY A0 W1

Distance between ventral and dovsad fims 0304 0006 0027 DS 0330

@sin
berween anal and dorsal i ends OO0 0013 O0ME 0048 0052

@Yorsal fin base length 1222 D028 D065 DR D004
Distamee between the ventral fim origin and

0174 0313 A Ep2G 1Ay 1004
@c cnd of anal fin
Distance between the fit spine ol thedonal (.00 py3g 029 ookl 0243
@ & the end of anal fin : : & : :
Distance between doral finendand ventrll [ 55c 357 po0s 0230 0.3
B oxigin
Distance between the ventral finand theemd ey grgy 0306 0097 011
ftn orgn
Miztzmce between dorsal fin end and dorsal

0O0M 0045 0262 0007 0009
B uital i origin
Distance between anal i cond s ventral 00X 0178 0513 0NM DUIRS
cowdal Fm origin
Eye diameter 002 0002 D038 0052 0016

Phenotypie relationships between L, gibbas popalations
Pearson cormelation analysis between populations shovwed thit L. gibbuy species had o

very strong relationship or positive correlation on morphometric charocters {Table 85 In
general, L, pibbus species from five rescarch sites had o ostrong association, with a
cocilicient ranging between 0,956 and 0.1,

Table 8. The Comelation Coelfcient of £ gitdurs Mn-rphm'n:ln: Chamcteristics in the Study

Moreas
Muanokwarlk  Rumfor Hiak Mahire
™ il (N
Hink [ERRLH b iy
MNablre 0,994 ) Q) IRE ]
Javapura 0,607 i, Gy i LR 1,5

The dendogram reconstruction in Figure 4 shows the relationship of morphometric
characters hetween species at the study sies. The dendogram divides species into the
Jayapura population cluster and the Biak, Nabire, Mumfor, and Masokwari popalaion

Indexedin (SCOPUS MR cLsSEVIER DOAJ -
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clusters (Figure 4). Morpbometrically, L. gibbuy species in Manokwari walers are
comparable o those in Numfor waters but daffer shightly from those i Nsbire and Biak
widers. In contrast, the populition of Javipura s o distinet lineage. In general, the
dendogram reconstruction revealad a high degree of morphometnic feature similanty
amongst populations of L. gitwss at the five research sites.

C R T
i - IF
ma

ERLED [ ]

il ey Numles R B Imvapuors
Pasprala s
Fig. 4. Dendogram of morphometric similanty bevel of L. gitdues in Sorthern Papoa Witers
Meristic characteristics of L, gibbus

Table 9 presents the meristic characieristics of L, gibbwy species in each popolation,
Fifieen to seventeen soft fin mys are present on the pectoral fins. Generally. the hard fin
rays on the dorsal fin are numbered X, whereas the soft fin rays gre numbered 13 1o 16, In
ol populations, there are T hard spines on the anal fin, sdhile there are nine soft Tin mys,

Tabbe 9. Mesistics charactenistics of L. gl

i charae Kange Dule
1 = E e SR Manokward  Numfor Bk Nabire  Jayapurs

MNumiber af st in mays T —

I PR on pecioral fm 15-17 15-17 7 15-17 16-17
Number of spines on £

2 DF el il VII-X1 X X X X
MNumiber of soft fin rys {4-

P PR o doresal fin 14-16 415 L1 1215
Mumbser of hard G rays

4 AF o e amal i m i moom i

5 AR ['lve nuusmher of soft {in 3 N 5 i 3

rays om e anal fin




1221 Sala et ., 2022

T T
o
e = |

In this siudy, the average tobal length of L. pibdes ranged between 194 and 233
centimeders, The averige length of L. gibbay Tound was ot much different from those
found in several regions in Indonesia, such as those found in the South Sumda Stran
wisers (23,6 - 337 em) ( Prihatiningsih of af., 200 7; Prihatinkngsih er af ., 20200 and the
walers of Alor, East Nusa Tenggara (235 — 588 cm, male individuals: 183 - 3135 em,
femate individuals) {Pakro ef al., 20200, More than kalf (335 of the overall sample of
29 R013 imlividuuain the Timor Sea measured 29 0o 3 centimeters in length (Peter ef al.,
20224, L, pibbus species can reach o maximum length of 54 cm (Peter of al., 2022), The
Mabire population of L. giffus hod the most average weight (3379 g), whereas the
Jayapura population hod the least (122 gl Possible couse of the dispority inweight
between areas is overfishing. In the waters of northern Papua, cotching red snapper,
incloding the L. gitdhus species. 15 extremely competitive. L'ull:r. red snapper hishing
falls under the category of unrestricted exploitation (Decree of the Minisier of Marine
Affairs and Fisheries of the Republic of Indonesia Mo, SIVKEPMEN-KP2017).
Individwads in the walers of northern Papua may have o very minimal chance of reaching
Full adult size before being caplured, becanse of overexploitation. Similar circomstances
eccurred with the L, pibbus species in Bunuken Marine Purk, North Sulawesi, where the
pavcity of large fish in the catch sugpested that the aren may have been overlished. This
seenarto can happen because there are o lows limiting the minimum size of snopper th
can be fished, and because the supply of younger {ish 15 subjected to inm'n: pressune
tHolloway e al, 2015). In addition, changes in size might result from differences in
growth riles, recrsitment methods, explomtation levels, ond Nshing gear  utilized
(Mullawa and Amir, 2019)

The correlation coefficient for total length and standard length of L. gibdus wis
(9600, which is the greatest. Soliman ef al, (3018) discovered comparable results in L.
guinguelinestus species. The PCA analysis identified two principal components, PC 1 and
PC2, PCI provided 87.7% 10 the diversity of m-:g,h species’ momphometnc featunss,
while PC2 contributed 3.2%. Meanwhile, On PC1, total length and standard length is the
significant morphometnc variable for determining the diversity of mqﬂuamﬂtgmuu.ﬁ
among L. gilbus species. On PC2, the significant momphomeinic variahle is the distance
between the ventral fin and the end of fin origg

Meristic characteri=tics such a5 “pectoril-Tin soft rey™, “dorsal-fin spine” and “dossal-
fgyoft my™ in L. gibdues species are quite vanable, Meanwhile, the meristic charicters of
“anal-fin spine” and “anal-fin soft mygghowed a consisicnt amount. The Manokwari
population displaved a greater vamation in the number of “dorsal-fin spines,” whereas the
populations of Jayapurs, Nabire, Biak, and Numior displayed the same characteristics, In
the Western Central Pacifec, Anderson HE.' i 2001y measured merisic L. gibbus species
and found 16-17 pectoral-fin soft rays, X domal-fin spines, 13- 14 dorsal-fin «oft mys, 111
anal-fin spines, and 5 anal-fin soft ays, Several other investigations have reached the




1222 Show plesmetrie Eriversity snid Phenoiyple Helationship of the Bed Snapper in Northern Poppes Walers

same conclusion, namely that several members of the Tamily Lt possessed the same
number of apal-fin spines (Table 107,
Table 16, Menstic Charscteristics of the family Lutjamus.
L. Goreensix .L'Alr.':;ur': - EE SR i.
@tmmjn {Fakunmajun  mvelatus  erathropierns  ervthroplerns fulves
ofal 24 eral,2004) (Koma  (Sarkar  ef  (Barman and  (Sarkar

e al, al,2021) Mishra, el al,
Hilgi 20034 2020
Pectornl-
fim  socll . : 15 17 1517 I
a"
Dorsal-
X X X X1 X X
fin sping el
Dorsnl-
fin  scfi | 4 14 15 14 12-14 14
(7 13
Annl-fin
m 1 1m m 1
spime -
Annl-fin
B E iy i ]
soft ray s

The difference in morphametnc chamcters of the L. giies species m the waters of
northern Papua indicates a diversity of plenctypes, Phenotype vanety s a form of
adapration o vanous habita Teatures. This type of adoptation s refermed 1o as phemotypic
plasticity (Chapman 2015). Food availability s a (actor thot couses morphological
differences { Abaad ef al., 20016}, When food supply Muctumes or is abundant, the effect
iof availability on fuctuations in body sige metrics (jaw depth, body depth, and fork
lengthy has been documented i deail (Abaad of al., 2006; Jacobson of al., 2018).
Additionally, the size of the prev devoured influences the morphology of the fish { Paul e
al. 2007}, In addition. it has been demonstrted that the nutritional valoe of diet affects
the morphodogy of snapper (Barley ef al., 2007, According 1o the lindings of Bailey's
(2021} study, L, bodor and L. gibbues grow Birger and are in betier health when they inges)
fash s sgind, wioch are ngh-energy foods, Dlsson and Eklov (2005) found that b
complexity can lead w phenotypic plasticity and physical changes between individuals of
the same species occupying various  hobitats, Fish will sdopt the most optimal
morphology 1o avoid predators, find food and swim. Pelagic fish, for instance, moy huyve
lomger, skender bodies for speedy swimming, whereas identical species in more comples
benthic/reel settings have deeper bodies, larger heads, and wider gapes (Mihalitsis and
Hellwisnd 20009).

The resulis of Pearson Correlation amalyvsas and dendogram reconstruction shawed
that populations of L. gibbus in nombern Papua waters were strongly comelated and had o
high level of similarity of morphometric chormcters, Chareter relotionships and & high
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degree of resemblance show that morphaometric structunes are nod produced al each place.
The morphometric simlanty between populatrons of the same species is o result of the
sime environmential fctors. In addition, nterbreeding between individaals because of
migration and movement of larvie between populitions produces a high degree of
morphological similanity. The results of our investigation indicate that there is no
marphomeinic structure among L. gibbus specics in the woiers of northern Papun. We
assume that the L. pibbwes species in-severl study areas in the waters of nonbhemn Papua
gre part of the same population, but this assumplion needs o be proven through
molecular studies such as phylogenctic and genetic analyses across spapper popalations
from Papus, The resuliz of Famrond ef af. (2021) showed that morphometsically, L.
mmalebyaricus from Biak-Nabire waters was pan of the snme population as L. malabarics
from Rajo Ampat waters.

3
el

36
I conelusion, reports on the morphometnic diversity and phenatypic relationslips of
Red Spapper (L. gibbuy) specics in the walers of northern Papua are relatively new.
Several morphometric characteristics of L., giblws species exhibit a positive and
stutistically significant relutionship, as shown by the present study. Total length and
standard length have a cogyelation cocllicient of 0.96, which is quite high. Totul length,
standard length, amnd the distance between the ventral fin and the end of fin ongm ane
morphometric characteristics that determine the variation aomong L. gibdus species
individuals. The reconstruction of the dendogram in the cluster analysis revealed that the
marphometric charactenstics of the five siudied populations share o high degree of
stmilariny, between 9967 and 9998, Based on these results, we conclude thar the
populations of L, gibbuy from the five sty sites are morphalogically and genetically
related. However, molecular research is regquired to ensure connectivity between
populations. The morphometric data provide prelimingss information (o suppon future
management, conservation, and enhancement decisions regarding the genetic resources of
the L. gibdues species in the northem Papua waters.
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