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INTRODUCTION

Genus Tor Is known as local Ingpgesian fsh. Based on the Red List of Endangersd Speckes
published by IJCN in 1390 Mane were 29 specas of sh rom Indonesia, nolding all the Ganus Toe
{Koftelat & Whitten, 1994}, garyono & Tjakrawidiaja (2006} stated that in Indonessa there ware four spacies
of genus Tor ish namaly Tor tambvoides Blr, Tor dourgpynais (CV ), Tor tambea (CV.) and Tor som
(G Wabar & Baaufor (1916) previousy named hes feh Labeabanus, and distingieshed tha typa based
on kbe size on the lower [ip, Previpus studies have reported by Kobielat & Whitten in 1904, e lypes of
fish fram (he Genus Tor were uncizar taxancmically and systematically,
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In her case study of dentifcation morphalegical of genes Tor, Rahayu and Hugaz (201d} and
Rahayu &l &, (2016} dentifies diagnostic characters of this fish. There were: fleshy lips, lower §p with o
grhout & median lobe and winterrupted post-iabial grogve: and dorsal fin with & scale, Cther racognize
Tor by the following characters: bower lip deveboped into a fiashy obe or at least with bvo notches delimising
the usua! passion of the kohe; unirermupisd post Babal gmove Whille, the main chamacier distinguEshing
fhe spacies of Tor Ganus i e presance and swe of Ighys on the lawerlip. In additicn, the distinguishing
character s complemented by gggompansen batwaan the length of the third darsal fin and the head of the
largth, the ratio balwesn the length of tha aral fin and dorzal. I 1916, Webser & Beaudod published
famaramic book of Fish inwiggh ey described (hat Torsoo havan't lobes on [he lower ip; Tar fambraies
have labes unlil they reach the comer of the mauth: Tor duoronansis has shor logggand dees nat reach
tha cormers of the mout;, whike Tortambes have kebas ke Tor cuovenensis bul the length of the dorsal fin
spires i shoer han B kenglh of he head widoul 3 snoul

Genus Tor in Indaresta can be found in Banyu Bire Lake, Pasuruan Regency East Java Rehay of
al., 2016 ard Rahayu & Nugroho (2014), Mosth Susatra, West Sumatra and West Kalmantan, Haryane
and Tjasraasdgafa (2006 and Rahayu et al, {2006) [dentfied that fe popusation of Genus Ter n Indanesia
i= fireatened with extincion due bo deforestation and overdishing Excessive explotation actvitiss wil have
an impact on the foss of local species. The walers of Java, Kafimantan ard Sumatra are ncluded in the
Sundalerd Region. Thaee threa ragions ara linked to the exislance of ancient mwars areund 17,000 fa
20,000 pezrs ape in the Plekiocans Era. The exisience of this encient rezr fiow zliowed this &sh o swim
fnewards he river Aew connected b 1he anciend rver fo ancther lozadon, This can be traced from the history
of Java, Sumatra, and Kasmantan, which was farmarly the area of the Great Sunda Exposure.

Thie papar will axamina tha phyopenstic of genue Tor gre found in East Java, North Suméatra,
Wast Sumalra and Wasl Kalimanian based on 165 rRNA gane. Thedrgenslic sformatan al fe molecular
faved wil be hefphul in the fulure shedy of genslic population. This effod is carred ouf o assisl the
conserabon end cullivebion of local species 0 thal their exisdence will remain suskainabla. Nowadays,
one of the best choloes 0 prolect a speces 15 D prEserve s ponebs resoumes and mobacular
characlesization besides the préservation of the ecosysiem (Nugroho & Rakayu, 2005). Molectr
characterzation are the basic conceglt for building classilicabions. underslanding evolufonary relafoglyps
betwean organisms, and reaching comect identifeation malhacs (Epnlurahman ot al, 20217, Gon et al,
2018, Skuza atal, 2016} Tha Informaton of molecular characiers can be used an effor o Incraase the
number of popuiations and prevent inbreading that is dosely related because @t will reduce the genetic
diversdy of ggeces,

The first melecutar phytageny of Ganus Tor was prasented by Mouyen et 3 [2008) using parbal
saquance of 165 rRMA o addresses gueshion relation bo genalic relstionship among e Malaysian
masheer species, Tor fambvaides and Tor duomnensis, One shematve mappinggyjihe panus Tor fish s
by using the miDMA 185 FAMA gene markers from the milochendrel genome. DMA sequence of 165
rRMA showed high vanabikty when companed o ofhar DNA marzers since i3 reparied as highly consernad
{Wong & Hannar, 20080, Dudu ol af (3071) putlished & papar o which they descibe characleiatic of ihs
gena is very conserved, has a show evolution mbe, and has special universal primers fo amalify gratic
rageons as slanderd animal identidcation {Listyorni ef al., 2011; Rehayu & Jenmah, 3012). While, For e
current siudy on Genus Tor mitochondrial 165 rRNA was usad. These genes are consaned and nan-
cading in naturs which played vital role in defarmination of mew phylopensic relabonsios and in checkmg
relabitgpf earfier established taxcromic classication (Sharma &1 al, 2014). In the past o cecade,
miDkA 165 tRNA gane has great polenkal used %o oxplore the phylegenedc refaticnships of fishes: al
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varying ba:u:n:m leveis, B.0. At the oeder, family, subfamily, genus and speces leved (vugraha & Rabayu
2015; Rahaw et al,, 2016} The resulls of fhis study are experisd (o comglets the genetic indormation of
Genus Tar with median lkabe mophological characters had may suppon conserealion i Indonesia and
coniriiue b $eundersianding of the distibution of Tor dromnenss in East Java.

RESEARCH METHODS

ThiE research i& & dascriptve explortive siuted. A Samplinggof Genus Tor are Tor deovonensis
at Baryu Biru Lake, Paturuan Regancy, and referencs spames Tor ducmdnsnss fam Padang, Tor
fambraides from Wasl Kalimanlan, and Tor som from Moth Sumala based on cobedion in BPBAT
Caenuk, Bogor, West Java. Samples were faken from pecharal fins and stomed n 56% ethanal solutson and
Eabelod on each sampla bottie, Tho research sampla oode 5 as fakaws [ Table 1),

Taide 1. Locatien and Sample Code of Gesars Tor in This Study

Bample Code Spocios Lecation (natrn habitat)
TORDA Tor dugronsiss Padang
TORD-2 Tor dunrivent Padang
TORE-1 Towr svey Morth Sumaim
TOREZ Tor sva Morh Sumala
TORT-1 Tor tambraidea ‘Wil Kabmsnien
B}HT 2 Tor damnbraides ‘Wod akmantan
ERFGA Tor duroreasis B Binu Lake, Pazuran
SKAG-2 Tor ducrmnanss Bian o Bin Lake, Pasunen
TAER-1 Tor dusronssss Banyw Bin Lake, Pasuran
TRER-2 Tir ducronassk Blan i Bin Lase. Pastiran

Iscdaticn DMA, the fiest stap camad out n Sis swudy was the =alatan of OMA using Kit Rocha with
several modifications. Afler chianing fotal INA. & quantitative fest was immediately carmied o Lsing the
HAND DROP 2000 UV specirophalometer. The resulls of DNA sofation in each sample were laken as
mach as 3 pl end meesd with 1 of lbadng dye with 2 yl of stende dstilad water, Tha mixtura of sample
OMA, steria distilied water and Ioading dye are included =W e agarcss gal well carsfully using
micipipede. Runring DNA is done by connacting hgggathode and ancde at 3 vallage source of 100V,
200 MA for 1 hour and this was used as lhe lemplate loamplify a 542 bp fragment of #e GO gene using
the primars 16Sarl S-CGOCTGTTTATCAAL AACAT-F and 165brH §.0CG GTCTGAACTCAG
ATCACGT-3 (Folmer ot al, 1994} Cuantitithe fest on total DG was conduched by using UY
spacirophotomesar NANG DROP 2000,

PCR Cytle and sequencing, PCR reacion was camied oul in 8 thepgnal crder as foliows: 1 min of
initlal denaturation at 5400, 40 cyoies of 45 s of denatwration at S4°C, anneaiing at 45°C for 45 5, and
extersion 8 7220 far 1 min 30 =; ard a final exiension &t T29C for 10 min. FCR compostan of for 185
rRNA gene with totel solutien 5 yl {secordgyy to the procedure of INIRDN EBictechnology), (e, 2x PCR
Master Mix Saktion 25 Wi, ONA template 1-2 ul, PrimgsyF (10 pencdl wf) 1wl Priener B {10 pmalf i) 1 i,
and double-distilated water (0} 21-22 pl The PCR products were wewed on 1 % sgarosa gals
stemed wein ethidum dramide. The purnified DA products were sent o Macrogen ne. in Seoul, Korea far
bidwedional sequencing. The DMA sequence analyzer wsed was 37351 DMA analyzer with BigDye v3.1.
Each DMA specimen wes sequenced for the 542-bp of the 165 -RMNA bercodia ragion.

Genalic analysis, analyss of the 185 rRNA gene sequence is done using sevaral computer
programs, basad on ONA Baser lo make consensus ssquences. BLAST fo deberming the compatiiity of
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tha tErget gene with tha Cusry ohtamed from Gene Bank, Clstal-X b make multplz Signments betwssn
e 165 rRNA gene samgles and the dsla hese of dnse ralatives of the Cypinidas famiy. The last step
wag the consbuction of phylegenes fopalkegy wsing MEGA 5 computer program with Maxenum
Persimary msthod usng CMI |Close Meighbor Inferchiangs) on random bes algorthm using Random
ardition sequence perfarmed 10 regetitions. Minfmum Evoiution and Meighhar Jaining with algorithmic
calcufabon madel Kimura-2 paramatear, and Maximum Likelibood by wsng HEY (Hassgawa Kishno Yana)
algarthmez calculsbion medel. Trae evalusbion i done wsing & booksiran analysis of 1000 repatitons.
Calculaion of similarity walies =
Smitarity peroantage = {1 - Geretic Dislence) x 100%

Compastan madaling and diferences n nuchaodide bases of Tor species using the maximum
kkalhood method, Substituion of transilions and tansversion of nudlestde tasas & cakculated by he
Kimura 2 model The pohmedphism reparted in this study wae aralyzed using MEGA 5. The subsliuticn
of nuclestide base ranstors and transversion was caloulsted using the Kenura 2 medel, while further
analysis of Genug Tor wilth refaled species was enafvaed for commen haglolype sequences, using
DHASP. B computar program (Maring el al., 20113, Rogas, 19%5), Furtwmon, construction of he
haplogmug for Ungwia sp. with refaled speckes from GenBank were anglyred v=ing median-oining
methed as well as he Network 4.1.008 computer program (Martirs et al,, 2013}

FIMDING AND DISCUSSION

In this sludy, we have adepled he uiversal pamer infmoduced by Folmer et & (1954), The 185
rRNA gens has thepptertial b dentify a ganefic refationship i the middie cabegory, ramely family and
genus leved {Dudu st al, 2071; Popaatal., 2007, Rahayu &l gl 2016}, Tha 165 fAMA gene can ba wsad
o axplain he genelic: alatiorshy o Mt af difierenl lassnome lovele, iz is bacause hezo (s anm
highly conserved and have a slow evolulionary radgggiudu el al., 2011). Fagure 1 shows the resuts af 163
rAMNA gene that wes swccesshully amplified £ 342 bp.

Figure 1. Asspification reswits of gen 165 rRNA Genus Ter with relabed spechs In sgarosa gel 1'% [D8A Sarker 1
Kb}. Imformaticn: 1) Sengkaring 1; 2] Senglaring 2; X} Tambra 1; 4) Tembea & 55 Tor duoronensis 1; §) Tor
ducronansis 2; T) Tor soro 1; B For sore 2; B) Tor tambraides 1; 10 Tor tambraides 7
Further alignment anafyss was carmed ol 1o demine the homalogy level o the 165 RNA gens
sequance obained between samples. Base composition analysis of miDNA 165 rANA showed that e
GG contant vas found to ba highar in tha 185 rANA gena. The pofymomphic compesition = A = 33547,

C = 26.T6%, 5= £2.53% and T = 17.18%. Domirant bases ane T and A bases, Algnment results shiowed
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that 24 nuclesdde base polymomphic sie, such as 22 Yansilions, 2 yansversions, and no incel (insarton
and delefion). The Table 2 below Busirates nuclealide basas of Iransithan in basas numbers of 17, 20, 30,
38, 56, 107, 129, 140, 149, 150, 151, 156, 159, 162, 163, 104, 318, 31, 3, 305 and 305, while
nuciechde basss of bansversion are shown in base number 388 and 392, Ona exampla of a nuslactds
base undergoding tramsition can be shown in base number 17, Tor dvommensi-1 a5 Ouary kaving a
nuckedsde base A which is the same as ather samples, excepd Tor soro-1 which has a basa C {change
from baga A o C}. Transversion ¢an be found in number basa 388, that is Tor deoronensiz-1 has 8
nuzkechkde bass T, whersas Tor fambraides-1 hae & nuclzabde base A (base changs from basa T o A)

Tasde 2 Polymonphic sie of Gesus Ter Bosad on 1685 A

mnE';éﬁ#ﬂEEEEEEEEEEEEEEEEEEE
™1 A C T T & & @8 8 A T T © C L T A A &8 T A 8 8B T T
TORDZ = T - : & 5 S 3 3 i
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T8R2 =« T = +« T &« #HA A « 4 =« T &« & & i " T a
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SKERG2 = = -ETAA- a o+ B T & & a2 = s CON 'l
TR C g C - A A A B B & - - & b - @ - b :
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TOHT-1 'bl: ‘EAABEﬂ-hl G E T B B
TGRT.2 - T - =+ =+ A A A B C € T ¢ + +« B O N N T |

Mola: = | mieans fnEarved sRILANCE

Thia Table 3 shows the divergand sequence batween Genes Tor. Tor auammenss ar 0.8-2.16
{mean; 1.53 £ 0.63%]; whike Tor fambraiges are 0.93-2.13 {mean; 1.53 £ 08), Divergent sequence
betwesn Tor dupronensizand Tar sovewas 2-3.7 (mean; 2685 £ (L85}, whie sequence divengent betwesn
Tor duovonenss ant Tor lmivass was 2-3.7 (mean; 2, 850,85}, The high genetic distancs mdcated a
maitation has ocourrsd, Thes can bs obsenvved from different nudeatide basss bedwesn samples. The
greater of genetic distance betwean the samples, ten the samilaaty of thggnudieotoe base is petting
smaller, These firdngs ware supporied by Mkkelsen atal_ {2007 stating for pairsise inlraspecific ganetic
distances range from 0-1.9 parcent, while parwise intarspacific genetic distances range from 14-77
perant The genetic distance for samples with reference refatad species indiceted possible effect of
geagraphical iselasion cn a population (Mikkeisan el &, 2007). This siugy comelaiad with Yang ef &l
1201 3} which stabad rapidly emarging evidenca of genetic distancas withoul readily obsarvabla phenobypic
change curing b aveluticnany history,

Tabde 1 The Percerdage of Genetic Diversity

Bpsaciey SKRG TAER TORD TORS TOAT
SR k]

TAER 1150k E e

TORD 1534068 12300 G342

TR £ 5654085 £ EEEh 25800 15204

TORT 3003 2 5.6 J.1+0:0 2432075 1.3 E

Ag a comparison, (ks study alse aagnad Tor Indvaoes and Tor cduoronensis geng Sequences
obtained from the gene bank and Mguyen el al, (2006} research, A tofaf of 13 sequences of 165 rRNA
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gemes (9 Tor duoronensis speces and 4 Tor fambraidkss spacizs| were shaw the resulls of Mpuyen et &l
{Esa & Abdul Rahim, 2043; Ngiven el ab 2008]. The cument shudy faund thet fiere was a low genedic
diversiy among species (infraspecies) thaet is Tor duoranensis and Tar fambraldes, but i had a high
diversdy o be able of distinguishing this spacies ( Tor duoronensis separabed clusters with Tortambraidas)
{Mguyen 2t al, H00E). The genstic diwersity of Gamzar i Tor duovorensts and Tor tambraices) might
also ba affected by enwvironmendal factors, mduding iemparature, salinity, and irradiaban stress. with
sigrificant confributions %o mitochondrial sequence wanabion and mulebion rede of this mitachondral
marker [Wakacs & Chalkiz 20113

Simitar studias have alss been reporbed by Maralt el al. {2013) which proved #iat “Pigek” and
"Sulicac™fishin thegffpiippines were the same spacies namely Mesopnses canceilalus which was shoan
from the results of phylogenelic ee topology based on the 165 rRNA gene sequence that they formed
Thar same clade with a genelic deslance of §.004% batwesn sampies, Nugrone of al, (2015) ako reparied
that the nbrespecies genelic distanca of Nome fish from Morth Ealimandan hed a genetic dstance betwesn
0% -0E0%, one genug 0.8-3.24% in a family of 5.10% -14.5%. Genalic relationship amang the fish
spacieswas wamingd using a phylcoanatic ree. A Prfoganatc e was maca based an the alignman
results betwean the sample and the reference species and companson with refersncas from (Nguven el
al, 2008). Thegtaxonomi: position of Tor duananends from Paguruan with Tor ducvanensis fram Padeng
showed fhal SKRG-1 and SKRG-2 end TABR-1 and TABR-Z are in one custer with Tor duoranensis
{TORD-1 and TORD-2) from Padang. Tor tamiggyides {TORT-1 and TORT-2) and Tor zom {TORS-1 and
TORS-2) form separaie dusters (Fgure 2). The phylogenesc tree was made based on ML and hJ
mathods with e Kimura-2 Paremater and MP calculation moded. The selectan of Kimura-2 parameter
algarihmc calcustion modals = becavse i & affeclgy for DNA Barcoding enalyeis or consdering
irarsition and ransyversion substiuion paints (Maradil sl al, 2003; Juniae gl a., 2021, Sari et al, 2021,
Privono el al, 208). The fopologies showed denlical and consistent which & was mdecaied thad Tor fish
from Pasuruan are Tor duomnensis.

Thia sesiilfls of phylogenals topelogy Detwean TORD Trom Baru Bru Lake wil ihe refersncs
spacies and Nguyven @ al. (2006) an (hal 1his spacies |5 n ona cluster with Ta Tor Imbraaes group,
while Tor soro and Tor tambraides ans one duser with te Tor duororensz group as shown in Figure 1.
The topology is supported by o moderate boolstrap vakie (8080 usmg the Kimara-2 Parametar
calcuation meded, This grouping becomes 3 By quesbon mark becayse them are difigrences
distingushing of mophokgical charecters bggeeen TORD spesies with Tor aunronenss and Tor
fambraides from Mauwen el al (2006), The consistency index B [0.52745) the refention index &
{0.7453245), and the compesite indexs 0532489 04574 20) for all sites and parsmmony-informative sites
in parerthases by Tamura 2t al. (2013).

The consiucion of phylogenstic fopoiogy was made based on the ML and MJ method with he
kamure-2 peramater calcuiglion model. Twoe methods showed consistency and dentical, the shght
difference &g in the bealsirap value. The resuling 165 rRNA gene iopology was similar to Nguyen's e
al. (2006) which produced hwo main branching groups with moderate bootsirap values. In this sudy the
main branching point is in the baodsiap value of S0-B0%. Tha first cluster is Tor tambraisies groug with
Tor soro. The sacond chueter was tha Tor dioranensis group with samales of TORD from Banyu B
Lake and Tor dupronenslz, The kow bootsirap vaiue due Ip shoricompared gane seguences, bul ha
spacific areas of 165 rBNA gane sequence arme able fo determme difflerent species (Noguyen et al . 2008;
Maralit ef al, 2012}

,
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T“lﬂ&m&_aﬂﬂmil Distance usisg 165 iRMA e

_Suwpl SKAG1 BMRG-Z TABR-1 TABRZ TORD-A  TORDZ TORS1 TORS2 TORT-1 TORT-2

BKRE-1 i}

SKRE-2 1.3

TAER-t 1 1

TAER-2 k3 ] na

TORDY 1E 1 2 1.3

TORD-2 p 13 18 1 03

TORS-1 L3 it 28 28 21 23

ToRS-2 14 LR 34 a 3 18 1.4

TORT- a4 ia 9 ag 39 1B 8 X4

ToAT-2 11 24 25 26 Lk a4 2% h 21 ]

12

%&d an 165 rRAMNA gene inclueded consslency of phylagenabc fapalegy oroduced, it can be
cancludad that TORD from Banyw Bins Leks are mcluded in Tor duoronanss specas. This is cansstant
with the desoripsan of Torduoronensls morphalogy (Haryene & Tiakrawidega, 2006, Ratayu et al., 2016,
Waber & Beaufoe, 1918), TORD from Baryu Bieu Lads which have lobes that do nod readh the comars of
the mouth and can be moved. This & supported by dverpant sequences of SKRG (1 and 2| wih Tor
durongnsis at (1-2.13%) (on averaga, 1.58 £ 0.55%); whereas TABR {1 and 2] has genetic distance with
Tor chamineras (1,95 - 295%) averags, 2.45 + 0.5%) SKRG simitarly vaiue and TABR wilh refurence
speckes doas not show homalogy with referencs gene, SKRG, TABR and Tar duaronensls has a similarity
value of 97.8% - 95.7% &5 shown in Table 4, The reconstruction of this phylageny free shaws thal e
Sengwanng fros vwaser Tound in Banyu Biru Lake are Tor doarviensis Specas which iave fe same ongin
as Tor duprenensis rom e angin species.,

Further dagnostic cheracter of Tovtambraioes by Nguyen & al. (2006) stated that it has shor kobes
and da nat raech tha comers of the mouth, whareas Tor deoronensis has long kobes and maches e
cornars of the mouth. Afler sagrching thers was no strong basis used as a eference for tetermining he
faxorame slatus of the Tor fsh in Sasawak, Malaysa. Ths s different from the descriptian of Weber and
Beaufosd |1516), Bleaker {1858}, and Haryono & Tjakrawidigga, 2006 which siafed that Tor duovonensis
has short lobag and does nod reach tha comers of e moath, wherass Tor ismbravdes hag long lobes and
reachies M comars of he moulh. Tor famtvaides Fom Npupen's reseanch semdar 1o Tor duoionensis
from Indonesia. The diskibulicn of Tor tambroches wedefy and has been mpoarled lo ocar n Makoag,
basing, Peninsular Malaysia (Eschmever of al,, 3016), Robans (1559) examined previous oollectans of
I tamboides from Pahang, Johor and Terenggany In Peninsular Makaysia, Binuly in Soggwak ang
incEcated thal fish with long madian lobes cowld be lentativedy idensled as T, [ambroides. Sequanoes
reparied herein ane fram specimens that have a lang medan |obe, and include samples fram Pahang
river systesn (TTADE and TTADS), indicating thgpyl. fambroides s a vabd specs,

The giasety refated of SKRG and TABR fish from Banyu Bine Lake, Pesuruan with Tor dooronensis
from Padang {Wes! Sumalral can be connecied with the exisience of encient rivers around 17,000 i
20,000 yaars ago in ®e Plestocens Era. This andent river flow connedls batween West Sumatra and
E&sl Java. The axistence of this ancient river $ow allows fish to swim fowards the rver Row cormected 1o
tha anoent fver io anodher beation. This caén bs reced from the higony of lava, Sumeatra, and Kalmantan,
which wes formarly the area of the Great Sunda Esposure. Separalion of Java and Sumalra ocourred
aroand the middka of tha Miccana whan the polar ics mefled, sea level dropoed, and large areas of ha
Sunds shelf wars axpased end appaarad atove the surface of the waler in the foem of vast swampland.
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Sea l=vel ree whan polar ice waves meliad as much as 14,8 1o 14 3 kbp which resad se leve's as high
a5 16 meters in a period of 300 vears {Wors, 2000}, This separabon i balieved o be due i the movemant
of the Eann's plate, the enupon of Mount Krakatau and e fuchetion of sea waer, The resulis of ths
shudy indicaled that Tess are varistions of Tor duoraneresis species from Pasuruen with Tor dunronensis
from Padang (West Sumabs). due foisoiaticn in two different places that have b=en gaing on for years

LE L L ]
Sdyansan 4

Py I

pe s I

[0 T ]

Bumiiray & RPN

i T

Figure 3, Phylogenetic Tres of SHRE snd TARR Besed on 165 fRMA Gene. A KRG, B. TABR, C. Tor dupranensia
bformation: BYRG-1=Bengkaring 1; BRRG-2=Bengkaring-2; TABR-1=Tambra- 1; TABR-2= Tambra-2 TORS-1=Tur
soye-1; TORS-2=Tor sorm-% TORT-1=Tor tambraides 1; dan TORT-I= Tor tambrades-2

12

The cosely refated of SKRG and T#ﬂﬁ,ﬁmfrm Eanyu Binu Lake, Pasuruan with Tor duovonensis
from Pedang {Wesl Sumalra} can be connecled w#h e axislence of endient rivers arcand 17,000 4o
20,000 yeams aga in the Pesiocans Era. This andent reer flow conreds betwean West Sumatra and
East Jawa. The axistence of this ancient river fow allows fish o swim towards the tver flow cormected 1o
the anceznd river io ancder kocation. This can ba raced from tha history of Java, Sumatra, and Kalmantan,
which wes formerly the area of the Greal Sunda Expesure. Seperation of Jave end Sumalra cocurrad
arcand the midoka of the Miccens when the polar e melied, ea leval dropped, and large anaz o he
Sunda shelf were expased and appeared above the surface of tha waler in the form of =t swampland.
Sea leval nise whan polar ice waves melled as muchaz 14.5 fo 14.3 kbp winch ressad sea lavets as high
a5 16 meters 0 a panod of 300 years (Vong, 2000}, The results of this study indicaled that them ar
varlagang of Tor duomonenesis specis Fom Pagurcan with Tor ducromsts gy Padang (West
Sumalra), due to salation in twe different paces that have bean going an for years. If the same e of
mutation & appled, mosl speciation ebents among the gemes Tor were estimated %o accur In e kale
Miocens or eary Plefsiocene {65125 Mys) R B inberssting shudied IhErwn confrasting
phylooeographical patiemns wene otserved in two sympatrically dsiribuled speces, T, dowsnensis and
T lambroides. Data fom e present study of Nguven et &l, (2006) angglauryen & al, (2008 revealed
high bevals of penalic vanalicn ar polymorphic sita. The expesurs of the Sunda Shelf, the exlended
continental shelf that connects the islands of Sumets and Bomeo ta the Souihesst Asan manland, in
the Plaistocens epach (1.8-0.1 Mya) by Voris [2000), & thoughl fo hawe inllusnced on aligeing the nvar
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oourses inSoutheast Asia, and thersfore played an impoetant rake in disparsel abiity and axpansion range
of many freshwater species Presend data indicsie thal the geographically isofaled Sneages of T
dowrenensis separated In [ate Meocene and as such the Sunda Shelf seams fo kave nol mediaed
migraticn of thesa neages babwesn the Bormeo and Sumatra =lands, and the meiniand Soufieast Asia

Flgure 3, Fhylogensts Tros Based on Waslmom Likalibaod |Bootstrap 100}

CONOWWSION

g i the first abiempt o reconstruct 8 robust phylogemy of the Genus Tor fram Indenesia, When
companng meshods of phylegenalic reconstrecan ang modeSng data by 165 RN miDNA gane reguns
prodwced identcal resulls to analyses with a three-mode apobad io e entire wsing Maximum Parsimong,
Maximum Likelihood end Neighbour Joining. The findings fram Genus Tor from Pasungy are closelr
relatad to Tor ducronensis from Padang with a boolatrap vakue of 66%. Sequence was companed and
maltiple sequance alignmend has revealed some polymonphic siles.
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