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TOM TAT

C4c loai cé ban dia & cac phu luu sdéng Mé Kong, Viét Nam da dugc khdo sat dé tim hiéu phan b,
nguén géc, quan hé phat sinh va phan bé ngudn géc tir nam 2010 dén 2020. M&i quan hé tién
hoa, phét sinh loai dugc phan tich déi véi cac loai ca ban dia va suy luan yéu té gidi han trong phan
bé moéi trusng séng. Cac gene st dung gom mot s& gene tiéu biéu tir bo gene ty thé va gene
nhan nhu COI, Cyto b, 165 rRNA, ATPase 6-8, RAG1. Dién giai vé ngudn goc, thai gian phat sinh va
xac dinh tinh dac hitu cac loai ca duoc tich hap tir két qua phan tich nghién cliu nay va diéu chinh
dua trén dir liéu vé phat sinh cac bd ca toan cau. T 680 mau ca dugc thu thap t&r 18 vi tri thu mau
da xac dinh dugc 200 loai ca tu nhién ban dia, thudc 119 giéng, 36 ho, 11 bd, trong dé da dang
nhat la bo cad Chép Cypriniformes 125 loai (62%), va ca Da tron Siluriformes 40 loai (20%). Ca Mé
vinh dugc xac dinh danh phép Hypsibarbus gonionotus. S6 loai dac hitu la 73, chiém ty 1& 36% trén
cac phu luu sébng Mé Kéng & Viét Nam, trong dé tinh ddc htu cao nhét, lan lugt & hé ca sébng Nam
Nua (46%), 3S (27%), va Se Pon (25%). Khu hé cé khdo sat dugc xac dinh trong ba don vi dia ly sinh
vat: 43 loai thudc vung sinh thai nudc ngot Ha Lan Thuong, 32 loai thudc Cao nguyén Khorat va
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177 loai thudc Kratie-Stung Treng.

Tu khoa: ca ban dia, pha hé sinh, phu luu Mé Kéng, su dac hiu, ving sinh thai nudc ngot

MG PAU

Song Mé Kong c¢6 ndm vung sinh thai chinh, ngoai
trtt ving sinh thai Thugng Lan Thuong (Upper Lan-
cang) 6 hoan toan trong lanh thé Trung qudc, thi bén
vung sinh thai con lai, Ha Lan Thuong (Lower Lan-
cang), cao nguyén Khorat (Khorat Plateau), Kratie—
Stung Treng va chau thé Mé Kong (Mekong Delta)
déu c6 su déng gbp ctialanh thg Viét Nam va cac nudce
Myanma, Théi Lan, Lao v Campuchia'. Trong b6n
vung sinh thai ma lanh thd Viét Nam chia sé, chi duy
nhét viing sinh thai Chéu thé Mé Kéng dén nay c6
cac nghién ctiu vé da dang cac loai cd dugc thuc hién
kj, nhét 13 6 Dong bing Song Ciiu Long?. O ba viing
sinh thai con lai, cic nghién ctiu vé€ da dang ¢ con roi
rac va chua c6 hé thong. Bit dau tit nhiing phu luu
song Mé Kong khdi nguén tit sudn tay day Pa Hubi
Ludng phia bic dén sudn tay day Trudng Son xudng
phia nam. Dong N4m R6m chdy huéng nam, dén hét
thung ling Muodng Thanh d6 vao N4m Ntia chdy qua
Lao vao dong Nam Ou va ra song Mé Kong. Khu hé ca
& day dugc Nguyén Van Hao va Ngo Si Véan (2001) ghi
nhan 15 loai, nhung c6 mot s6 tén goi nham 1an, sau
do6 dugce Kottelat (2009) khéo sat khu hé ¢4 Nam Ou
v6inhiéu tu chinh **. Céc dong Se Pon—Se Bang hién,
Se Kong, Se San va Sre Pok tii su6n tay Trudng Son
thi da dugc nghién ctiu va khao sat kha chi tiét, nhat

1a 3S thu¢c khu vuc sinh thai nuéc ngot Kratie—Stung
Treng boi Rainboth (1996), Kottelat (2001), Kottelat
(2011)°~7. Khu hé c4 Se San va Sre Pok & Viét Nam
dugc Nguyén Thi Thu He (2000) khéo sit so bd véi
nhiéu mau vat, song viéc xac dinh cic cdp phan loai
van con chua chic chin®, trong khi d6 cac khu hé ca
Se Pon (Quéng Tri) va Sé Kong (Thita Thién Hué) lai
chua dugc khdo sat va ghi nhén toan dién trong cac
tu liéu ngu loai ctia Viét Nam. Phit trién bén viing c6
nhiéu lgi ich chung, trong d6 viéc quan ly bén viing
ngudn nudc va sy phong phu ctia da dang sinh hoc
la mot giai phap hiéu qua vé chi phi ddu tu dua trén
tu nhién san c4. Trong khi d6, nhu ciu tiép tuc thim
do va dénh gia dé c¢6 phuong hudng béo ton va phét
trién ngudn gene céc khu hé ¢ ban dia phu luu Mé
Koéng & Viét Nam la can thiét. Sy thay déi dong chay
va chuyén huéng nudc, ting lugng phu sa, cac loai du
nhép, dénh bit qua muic va méit moi trudng song 1a
cac mdi de doa d6i véi tai nguyén nudc ngot. Hién
nay, 24 loai c4 nudc ngot dé tén thuong dén nguy cép
& nhiing phu Iuu song Mé Kong & Viét Nam da dugc
dua vio Sach Do ctia IUCN (2021)°, tuy nhién con
nhting loai gia tri pho bién, nhu ca khoai Acanthopsis,
c4 Srang Onychostoma krongnoensis sng giéi han &
song sudi cao nguyén, van chua dugc xem xét. Day ro
rang la mot ddnh gia chua day du vé cac loai ca nude
ngot bi de doa ctia Viét Nam.

Trich dan bai bdo nay: Hoang D H, Pham M H, Tran T N. Nguén g8c phat sinh va phan bé ca ban dia &
cac phu luu song Mé Kong, Viét Nam. Sci. Tech. Dev. J. - Nat. Sci., 2022; 6(2):1956-1969.

1956



Tap chi Phdt trién Khoa hoc va Céng nghé — Khoa hoc Tu nhién, 6(2):1956-1969

Cac loai ca sinh s6ng noi song sudi bat nguodn tii phia
tay Truong Son ra dén dong chinh Mé Kong it dugc
biét dén vé ngudn gbc, quan hé phat sinh va phan
b6. Trong s6 do, Lép cd Vay tia Actinopterygii 1a
nhém 16n nhat va da dang nhét trong s6 dong vat ¢
xuong séng. Gin day Hughes va cs. (2018)'? phan
loai phét sinh loai va dé xudt bd dii liéu cho tat ca cac
dong (lineage) ca Vay tia. Trudc d6, luu vuc song Mé
Kéng dugc phan dinh thanh nam viing sinh théi nuéc
ngot bing cach tiép cin tu cdp do gene t6i sinh thai,
sti dung ca di liéu thuc dia va danh gia cua chuyén
gia 1!
khao sat nao vé cac khu hé ca phu luu song Mé Kong

. Tuy nhién, cho dén hién nay, van chua c6

& Viét Nam c6 tuong quan gi dén cac vung sinh théi
nudc ngot ctia song Mé Kong.

Tu nam 2011 dén 2021, Phong thi nghiém Pong vat
hoc, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc
Qudc gia Thanh phé H6 Chi Minh, da khao sat cic
khu hé cd nuéc ngot tai 18 dia diém & vung Tay
bac Dién Bién, Quang Tri, Thita Thién Hué va Tay
Nguyén. Muc tiéu ctia nghién ctiu nay 1a ghi lai sy
da dang, pha hé phat sinh loai, ngudn goc va phan b
cua cac loai ca nudc ngot, xac dinh cac don vi phan
loai méi, ghi nhén pham vi ving sinh théi nudc ngot,
cung cdp dii liéu co ban d€ theo doi stic khoe hé sinh
thdi nudc ngot va danh gid gia tri bdo ton va da dang
sinh hoc ctia cdc viing hién chua dugc bao vé.

PHAM VI VA PHUGNG PHAP
NGHIEN cUU

Pham vi nghién ctu

Khao sat khu hé ca ban dia dugc tién hanh tai cdc phu
luu sudi va song chinh thuc cic hé théng song Nam
R6m-N4am Nta (Nam Ou), Se Pon (Se Bang Hién),
Se Kong, Se San va Sre Pok thudc céc tinh Pién Bién,
Quang Tri, Thita Thién Hué, Kon Tum, Gia Lai, Bak
Lik, bak Nong va Lam Dong trong khoang thai gian
2011-2021 (xem Hinh 1, Bang 1).

Phuong phap nghién citu

Vi tri khdo sat dugc lua chon bang cich xem xét dia
hinh, khi hiu, thay van ctia khu vyc thong qua céc tai
liéu, ban do va két hgp véi khao sét thuc dia (Hinh 1).
Sau do, tién hanh thu mau bing cdch tham gia ddnh ca
cung ngu dan, stt dung céc loai ngu cu thong thudng
(ludikéo, chai, vgt) tiry theo luu vic khéo sat. Mau vat
thu thap dugc deo nhan cé ghi rd thoi gian, dia diém
thu mau, sau d6 dugc dinh hinh d€ dua vé phong thi
nghiém phan tich.

Céc thong tin vé diéu kién ly hda cta nudc, dic diém
céc sinh canh cta ca déu dugc ghi nhan lai. Ngoai
ra, tién hanh phong vin thém dan dia phuong d€ ghi
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nhin mot s6 thong tin vé phin bé va mua xudt hién
clia cac loai bi danh bét. Céc loai cd dugc dinh danh,
cap nhat danh phép va xdc dinh phin b6 theo cic cong
trinh cong b6 gan day nhit. Cé ban dia Mé Kong
dua theo Kottelat (2001a, 2013), Praxaysombath va
cs. (2020), Rainboth (1996), Rainboth va cs. (2012),
So va cs. (2018)>%12715; Ca ban dia song Mé Kéng,
mién Bic Viét Nam va Nam Trung Qudc theo Mai
Dinh Yén (1978), Yue va cs. (2000), Kottelat (2001b,
2013), Nguyén Vian Hao (2001, 2005)>!216-20; c4c
loai b ca chép Cypriniformes duya theo Ciccotto &
Page (2020), Page va cs. (2020), Kottelat (2020), Serov
va cs. (2006), Slechtova va cs. (2006), Sholihah va cs.
(2020) 21-2%; c4c loai bd c4 da tron Siluriformes dua
theo Jiang va cs. (2012), Ng (2002, 2003, 2004), Ng
& Freyhof (2003, 2008), Ng & Kottelat (2000, 2008,
2013, 2017, 2021), Ng & Tan (2007) >’~%7; luon, chach
va cac loai ho c4 16c Channidae dya theo Matsumoto
va cs. (2010), Adamson va cs. (2019), Riiber va cs.
(2020), Duong va cs. (2020) 33! cac loai ca bong va
cd ngudn gbc tii nude lg séng Mé Kong dua theo Tran
Dic Dinh va cs. (2013)2.

Céc miu ca chua xdc dinh dugc loai bing hinh thai
thi phén tich DNA (gene COI) d€ xac dinh.

Thiét 1ap m6i quan hé phat sinh loai cta cic loai ca
la mét budc quan trong d€ giai thich sy da dang cta
ching. MG6i quan hé tién hoa, phat sinh loai dugc
phan tich d6i véi cac loai cd ban dia va suy ludn yéu t6
gi6i han trong phin bd mdi trudng séng. V6i nhiing
loai chua x4c dinh vi tri trong pha hé thi cic gene st
dung dé phén tich bao gom mot s6 gene tiéu biu tii bo
gene ty thé va gene nhin nhu COL Cyto b, 16S rRNA,
ATPase 6-8, RAGI.

Dién gii vé ngudn goc, thoi gian phét sinh va xdc dinh
tinh dac hitu cacloai ca dugc tich hgp tit két qua phan
tich nghién cttu nay va diéu chinh dua trén cac két qua
vé phét sinh vé cac bo ca Vay tia toan ciu ctia Betancur
va cs. (2017), Hughes va cs. (2018) !%42; pha hé sinh
cac ho ctia by ca Chép Cypriniformes ctia Yang va cs.
(2012, 2015), Stout va cs. (2016), Tang va cs. (2013),
Zheng va cs. (2019) 43-47, pha hé va thoi gian phat
sinh cuia cdc ho ctia bod ca da tron Siluriformes ctia
Kappas va cs. (2016) 48, pha hé sinh clia b ca r6 dong
Anabantiformes ctia Riiber va cs. (2006, 2020) 4049,
bd c4 béng Gobiiformes ctia Jeon va cs. (2021) 50,
Céc mau cd sau khi phén tich dugc luu git tai Phong
thi nghiém Pong vat thudc B mon Sinh thai va Sinh
hoc Tién hoa, Truong Pai hoc Khoa hoc Ty nhién -
Dai hoc Quéc gia Thanh phd H6 Chi Minh.

KET QUA VA THAO LUAN

Nghién ctiu da ghi nhan va xac dinh dugc 200 loai ca
tu nhién ban dia, thudc 119 giéng, 36 ho, 11 bo tii 680
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Hinh 1: Vi tri 18 diém thu m&u trén cac phu luu thudc séng Mé Kéng & Viét Nam. Dudng xanh Ig: vung sinh thai
nudc ngot Ha Lan Thuong, dudng vang: vung sinh thai Cao nguyén Khorat, dudng dé: vung sinh thai Kratie-Stung

Treng; dudng xanh luc: viing sinh thai Chau thé Mé Kéng theo Abell va cs. (2008) .
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Bang 1: Vi tri khdo sat va sé mau ca thu dugc tai cac phu luu séng Mé Kdng, Viét Nam

Vi tri khao sét (s6 lugng mau cd)
Song Nam Rém (106)

Song Se Pon (72)

Toa do

DB: 103°2°24.1806”E, 21°14’30.4154"N;
SP: 106°48°29.3926”E, 16°20°48.3175”N;
K: 107°12°11.3585”E, 16°13°5.7503”N;

107°43°1.6273”E, 14°54’17.2854"N;

S$2: 108°0°9.5545”E, 14°46°34.7182°N;
$3: 108°13’0.4999”E, 14°30°52.4516"N;
$4: 107°37°18.985”E, 14°28°52.5268”N;
S5: 107°41’1.7025”E, 14°11°10.3354"N;
S6: 108°7°17.8575”E, 14°12’1.7318"N;
S7: 107°47°1.4777E, 13°58’19.39”N;

Song Se Kong (130)
Song Se San (119) S1:
Song Sre Pok (253) P1:

107°42°27.3631”E, 13°38°20.1417”N;

P2: 107°53’1.2515”E, 13°28’3.3854"N;
P3: 107°54'44.0442”E, 13°2’4.3626"N;
P4: 107°39’36.0419”E, 12°56’38.8523”N;
P5: 107°54°26.91217E, 12°42°56.5106”N;
P6: 108°25’0.0489”E, 12°38’5.2645”N;
P7:107°55’52.5727”E, 12°22°40.1301”N;
P8: 108°25’51.4452”E, 12°14°40.4308”N;

mau cd thu dugc tai cac séng sudi thudc bon hé thong
song Se Pon, Se Kong, Se San va Sre Pok. Trong do, bo
ca Chép Cypriniformes 125 loai (62%), Siluriformes
40 loai (20%).

Xac dinh loai va danh phap

Hién nay, loai ca Meé vinh theo Eschmeyer’s Catalog of
Fishes sti dung tén Barbonymus gonionotus, mac du da
dugc Yang va cs. (2015) chling minh day thuc giong
Hypsibarbus va khong lién quan dén giong Barbony-
mus trong pha hé sinh*3. Trong khao sat nay, ching
toi dong y v6i nhan dinh cta Yang va cs. (2015) vi
kiém tra hinh théi ctia cd Mé vinh phit hgp véi giéng
Hypsibarbus vé€ mau sic cac b vy den trong nhung
dang ludi trén than va hang vay tii goc vay lung dén
duodng bén la nam vay. Hypsibarbus gonionotus cé
s6 tia vay phan nhdnh & vay hdu moén la 6, khic véi
céc loai con lai ctia Hypsibarbus 13 5, dan dén ty 1é
do dai géc vay hau mén trén chiéu dai ddu 90% &
H. gonionotus so v6i 60% & cac loai Hypsibarbus va
day la dic diém da phan loai H. gonionotus trudc day
chung giong véi cac loai cia Barbonymus theo Rain-
both (1996). Do véy trong khéo sat nay chiung tdi
chinh thtic st dung tén gidng loai ca Me vinh la Hypsi-
barbus gonionotus.

Viéc phan loai mét phédn cac loai cd & ba vung sinh
thai Mé Kong: Ha Lan Thuong, Cao nguyén Khorat
va Kratie—-Stung Treng & Viét Nam van con chua dugc
giai quyét vi nhiéu loai da dugc thu théap trong khao
sat nay van chua dugc mo ta chinh thiic trong céc tai
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liéukhoahoc. Su phénloai cia mét s6 nhém van chua
rd rang, véi s6 lugng 16n cac loai hinh thai lam cho
khong thdy dugc sy da dang loai vé kiéu gene. Cac
lodi ca nho it c6 ddu hiéu dic diém khac biét rd rang
thudng it thu huat sy chu y ctia khoa hoc hon va c6 thé
khé phan tich nhu chach rin Pangio aff. ablonga, vay
bing Trung bo Annamia aff. normani a*, Annamia
aff. normani b*, Annamia aff. normani ¥, chach da
Schistura sp., xam Opsarius aff. koratensis*, tép dau
Toxabramis aff. houdemeri, nhung mot s6 loai c6 kich
thudc 16n va phd bién van con gip vdn dé€ phén loai
nhu cd hong nhau Poropuntius sp. 3%, tré trang Clar-
ias aff. batrachus, 16c den Channa aff. striata. Quan
hé phat sinh gitia céc loai chach da Schistura spp. van
con chua 16 va c6 thé thay déi trong tuong lai. Mot
6 16n cac loai da dugc nghién ctiu nay xac dinh duéi
day.

Pha hé phat sinh loai

Cé sun phat sinh tit bién céch nay 470 triéu nim (Ma),
gan cudi ky Ordovia trong d6 c6 b ca dudi bong
Myliobatiformes vé6i dai dién cd dudi Lao Hemitry-
gon laosensis. Loai nay thudng sinh séng & viing nu6c
ngot trén nén cat day song Sre Pok, gan bién gi¢i Cam-
puchia (xem Hinh 2).

Phan thti 16p cé xuong thit Teleostei c6 bd xuong cal-
cium nén phét trién manh mé thanh nhém cé c6 s6
lugng dong ddo va phan bd rong nhat thé gidi. Tu
ctia song dén cac dong subi trén nui cao, ching phat
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trién manh ngay ca trong méi trudng séng thiéu oxy-
gen, tam thoi (temporal) va nudc chay xiét.

Cudi ky Permi (250 Ma), phan 16p cd xuong that
Teleostei tién hoa nhom ho ca c6 d4u ludi xuong Os-
teoglossocephalai. Nhém ho Osteoglossocephalai ¢
kha ning séng sot tot va tré thanh mét nhém da
dang. Pau ky Tam diép (Trias, 240 Ma), nhom ho
Osteoglossocephalai tién hoa ra hai nhém ho gén la
Osteoglossomorpha va Clupeocephala. Osteoglosso-
morpha la mot nhém con nguyén thiy c6 bo Ludi
xuong Osteoglossiformes (3). Vdy va vay cia nhém
nay kém phat trién do d6 kha nang di chuyén han ché
dai dién hién nay & khu hé nghién ctiu la ca that lat.
Nhiing loai Clupeocephala c6 vay, vdy phat trién hon
c6 thé thich nghi dugc trong nhiéu kiéu moéi trudng
khéc nhau thi tién héa thanh hai nhém Otomorpha va
Percomorphaceae, gébm hau hét cac bo ca xuong hién
nay.

Nhém Otomorpha la cac loai ca c6 bong boi kéo dai
ra phia trudc vao hop so (otophystic) gitp truyén
am thanh tin s6 thdp dén tai, gom hai bo: ca chép
Cypriniformes (103), c4 da tron Siluriformes (38), la
cac nhom nudc ngot quen thudc, tat ca tao thanh mot
dong khéng 16 dugc goi 1a Ostariophysa (cé bén dét
song phia trudc bién déi va phét trién hé trg mot
chuéi xuong nhoé néi bong bai vdi tai).

B cd chép Cypriniformes va bo ca da tron Siluri-
formes la hai trong ba b ca nudc ngot c6 s6 lugng
loai nhiéu nhit so véi tat ca cac bd cd nude ngot khac
trén thé giéi. Theo nghién ctiu tu cac dii liéu sinh hoc
phén ti ctia Stout va cs. (2016), cac b cd nay da khéi
sinh & Toan luc dia Pangaea, sau d6 da tach ra va phat
sinh loai manh mé ti Pai Trung sinh Mesozoic tré
vé sau, kéo dai ti 51—65,5 Ma**. Theo Hughes va cs.
(2018) nguodn gdc ctia tat ca cic dong ca chinh da hinh
thanh trudc khi két thic ky Phan trang va cdc dong c4
nudc ngot bao gom cdc nhom cé & Viét Nam ¢ ngudn
g6c tuong d6i gin day tli cdc dong ca bién xa xua 1°.
Nhom Dang vige Percomorphaceae gém cdc nhanh
tién hoa (clade) chiém linh mdi trudng séng gan ddy
bién ndng nhu Syngnatharia [b cd ham dinh Syng-
nathiformes (1)], thich ting nhiing luu vuc c6 triéu
cudng thay d6i 6 médn nhu Gobiaria [bd ¢4 béng Go-
biiformes (3)], nhanh tién héa cé co quan ho hap phu
sOng & vung nudc ngot tinh va dam 14y it oxygen nhu
Anabantaria [bd ca mang dinh Synbranchiformes (5),
va ca ro6 dong Anabantiformes (14)].

Cudi ciing, nhém ca thuc su chiém uu thé lién quan
t6i vung nudce ngot ven bién da dang hoa ti ~ 100 Ma.
Péy la nhanh tién héa dé triing dinh nén day Ovalen-
taria gdm c6: ca nhai Beloniformes (4), ca son Am-
bassidae (Order-level incertae sedis) (2).

Vanhanh tién hoa dé tring troi thanh sinh vat phti du

Eupercaria [c4 néc Tetraodontiformes (1)] 1042,

Phan bé trong méi truéng nuéc ngot

Theo Saitoh va cs. (2011) ngudn goc t8 tién cac loai
c4 chép cypriniform & phia dong nam luc dia Au-A,
vi tri Nam A ngay nay va phat tdn tryc tiép dén cic
luc vic phu cdn ma hé thong séng Sai Gon—-Pong Nai
la mot trong s6 d6°!. Trong viéc xac dinh nién dai
phén td, thoi gian phan ky tuong d6i gitta cac dong
bd ca chép cypriniform la doc lap theo cac sy kién
dia chat hodc sinh thai. T8 tién céc loai n tdo bam
gyrinocheilid, botiid, chach d4 cobitid, chach sudi
nemacheilid xuét hién tu cach day 102,8-105,9 Ma tit
khu viic Nam A cho thdy kha ning sy va cham tiéu luc
dia An d6 v6i Au-A din dén sy mé rong pham vi cac
loai nay vé phia ddng nam dén luu vic séng Mé Kong.
Pha hé 6 Hinh 3A cho thdy trong khi nhiéu nhanh
cyprinid bén trong ngin va sip dat déu doc theo cay,
nhanh co ban ctia cay A la ho cd may Gyrinocheilidae
lai dai bat thuong. Cac loai trong nhém nay thudng
1a loai c6 co thé16n hon va an méi & ting day. Ching
gdm thic dn tu ddy bang miéng huéng dudi, stt dung
cdc cdu truc ctia phé quan va hiu hong dé git lai thic
an va téng cac chit cin ra khoi 16 mang cta chung.
Gyrinocheilid c6 thé khong séng cling noi véi cic
loai ca chép cyprinid trong mét thoi gian dai. Cac
loai chach da nhu ca heo botiid, chach sudi cobitid,
bam d4 gastromyzonid, vay bang balitorid va chach d4
nemacheilid c6 than hinh d4n nho hon, nhung ciing
la dong vat dn day. Gyrinocheilid va cac loai chach da
dai dién cho cac hau dué tii cac nhém cé dang chép &
g6c phat sinh trong khao sat cta ching to6i (Hinh 3A).
Do d6, cach giai thich ngdn gon nhét vé 16i séng cua
t6 tién chung cypriniform 1a mot loai kiém &n duéi
day°'. Ngugc lai, ho ca chép Cyprinidae c6 miéng
hudng dudi, than day va 16n. Cac loai ho nay én tap
ca thyc vt va dong vat va thuong sinh s6éng & ting
day dén tang gilia trong cdt nude ctia dong chay sdng
sudi hodc ao ho. Hai ho cd long tong Danionidae va
c4 muong Xenocyprididae chu yéu 1 céc loai cd néi
6 than dep mau bac va miéng trudc hodc hudng lén.
Do d6, sy ra doi ctia cac ho Danionidae va Xenocy-
pididae c6 thé di kém véi sy di chuyén 1én cot nude
va tao thanh moét 161 s6ng lién quan dén viéc én trong
ting gitta va bé mat. Su canh tranh cé thé dugc coi
la dong luc loai bo tit ca trii mot s6 lugng nhod cac
nhoém kiém dn duéi ddy ctia méi dong trong ho cd
chép Cyprinidae c6 co thé 16n. Nhiing con chach d4
than nho cé thé da thoat khoi cudc canh tranh nay.
Cécloai cyprinid thu¢c ho Cyprinidae ngay nay cé thé
la nhiing loai s6ng sét sau cudc can quét canh tranh
gia dinh nay°'.

Theo cic udc tinh phan ti va hé so hoa thach thi thoi
diém ca da tron Siluriforme bit dau xuit hién vao
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Mylobatiformes (1 lod)

Osteichthyes Osteaglossiformes (3

Otophysa

Osteoglossocephalal

Percomorphaceae
(=Percomorpha)

e Anabantaria
branchiformes (5)
Anabantiformes (14)

Ovalentaria
Beloniformes (4)

Bootstrap Ambassidae (2)

0 7589%

© 9099%

® 100% O

Ord Sil_Dev Car  ber T Jur _ Cre Cen

Hinh 2: Pha hé sinh vé& ngu6n g6c va phat sinh cac bé ca ctia cac phu luu séng Mé Kong & Viét Nam vai s6 loai ghi
nhan sau méi bd ca (két hgp dir liéu gene tir nghién ctiu nay véi Hughes va cs. 2018°). Mau xanh ngoc la cac bo
ca nudc ngot, mau xanh Io la cac bd cac nudc lg c6 nguédn géce tir nudc man. Cac loai ca dai dién: 1. Chitala blanci,
2. Gyrinocheilus aymonieri, 3. Syncrossus beauforti, 4. ‘Nemacheilus’ banar, 5. Schistura kontumensis, 6. Schistura
yersini, 7. Annamia normani, 8. Sewellia elongata, 9. Sewellia breviventralis, 10. Sewellia speciosa, 11. Incisilabeo
behri, 12. Garra cyrano, 13. Crossocheilus reticulatus, 14. Osteochilus vittatus, 15. Mekongina erythrospila, 16. Pro-
barbus jullieni, 17. Onychostoma krongnoensis, 18. Neolissochilus stracheyi, 19. Hampala dispar, 20. Discherodontus
ashmeadi, 21. Cyclocheilichthys apogon, 22. Cosmochilus harmandi, 23. Puntioplites falcifer, 24. Scaphognathops
stejnegeri, 25. Poropuntius kontumensis, 26. Mystacoleucus atridorsalis, 27. Opsariuspulchellus, 28. Devario gibber,
29. Wallago micropogon, 30. Wallago attu, 31. Kryptopterus geminus, 32. Pangasius conchophilus, 33. Hemibagrus
spilopterus, 34. Mystus mysticetus, 35. Bagarius vegrandis, 36. Glyptothorax porrectus, 37. Glyptothorax longinema,
38. Pristolepis fasciata, 39. Channa auroflammae, 40. Trichopodus microlepis, 41. Xenentodon canciloides. (§tu http

s://ffish.asia/; x tu Cheilinus Photography).

ky Phén trang S6m, trong khoang 135 Ma, khi Chau
Phi-Nam My chua tach roi nhau. Theo Kappas va
cs. (2016), tai géc cay tién hoa ton tai hai phan bo
Loricarioidei va Diplomystoidei ¢6 phan b6 & Trung
va Nam My, do d6 Nam My 1a ngu6n gdc phat tich ctia
bo cé da tron“®. Sau hai phan b¢ géc, phan bo ca nheo
Siluroidei, mot nhém don phét sinh, bt ddu xudt hién
vao khoang 97 Ma, sau khi Ch4u Phi—Nam My da tach
rdi nhau. T6 tién chung cta Siluroidei phan tach nhau
tii khodng 81,72 Ma, c6 kha néng la nhg viéc phat tan
tli Chau Phi sang Chau A thong qua nhiing hanh lang
nodng trén vung bién ¢ noi luc Tethys. Nguyén thuy
ca da tron 1a céc loai sdng ddy phét trién bén cip rau
dé thim do trong moi trudng tdi, xuong déu va tia dau
tién ctia vay nguc hoa cting va sic nhon dé€ chdng do
va cham va khong vay d€ dé ludn ruc thich nghi theo
nén ddy. Do vay, t8 tién cdc ho ca da tron da phat
sinh ndi dia (intracontinental) khd s6m cho dén cudi
ky Phén tring ~ 66 Ma ndi tiép theo sau céc su kién
tach roi ctia cac chéu luc Nam My—Phi Chéu khoang
86-101 Ma*®52, Con sy da dang héa vé cac giong loai

1961

ctia bd cé da tron Siluriformes khéi diém xay ra sau
khi An D¢ va cham Au A vao dau dai Tan sinh khoang
50 Ma. Sinh thai ctia cdc ho cé chinh cling hinh thanh
theo do, trong dam 1dy ham lugng ion thép va it oxy-
gen nén ho ca tré Clariidae da phét trién cdu tric mé
16 (labyrinth) bén trong d€ gitt im cho hé hap khi méi
trudng nude can va rau tham do phét trién khi s6ng
ruc trong day bun. Pha hé ¢ Hinh 3B cho thdy ho ca
Tré Clariidae ndm & g6c cay tién hda, 1a nhém ca da
tron phat sinh du tién trong tit ca cdc nhom hién
nay & cac luu vuc phu luu séng Mé Kong. Sau do, cac
loai 1én s6ng néi & tdng nudc gilia va gin mat, cic cip
rau thim do moi trudng tiéu gidm kich ¢g, tia don
vay nguc héa mém, ham phat trién 16n, miéng hudng
trén d€ sain moi ¢ ho ca leo Siluridae. Cac loai s6ng
ndi tiéu gidm kich ¢& rau thim do (ho ca tra Pangasi-
idae), chiém linh trong cét nudc cac song 16n & Nam
va Dong Nam A. Céc ho ldn lugt s6ng ting ddy cic
song lén phat trién cdc cdp rau thim do & ho ca ling
Bagridae, di chuyén 1én tdng mit song viing trung luu
thi rau thiam do giam kich ¢& & ho cé sat Aillidae. Sau
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d6, cac ho di chuyén thich nghi nén d4 ghénh théc cta
song l6n theo d6 cao vao sudi nhd phat trién gidc bam
& nguc va bd trude vay nguc va gidm chiéu cao lung
bung phia dau, céc cdp rau thim do bién ddi va tiéu
giam d€ ho trg kha ning bam dinh nén ddy & ho c4
chién Sisoridae.

Theo Britz va cs. (2020), dva vao cac udc tinh phén tu
va ho so hoa thach thi thoi diém t6 tién ctia hai bd ca
mang lién Synbranchiformes va ca r6 Anabantiformes
c6 thé da xudt hién & siéu luc dia Gondwana vao ky
Jura mudn, trong khoang 162 Ma, khi Chau Phi - Nam
My chua tach r&i nhau®?. Pha hé & Hinh 3C cho thiy
tai goc cay tién hoa nhiing ho ctia bo ca Mang lién
song ddy, vay va vdy tiéu giam da phat sinh trong noi
luc Gondwana tii rit sém trong khoang 135-147 Ma.
T cac loai cia ho Chach song Mastacembelidae sdng
trén nén ddy bun & cdc ddm ldy, song sudi nén tiéu
giam vy va vdy. Pén cac loai ho Luon Synbranchidae
thi chuyén séng chui ric hdn vao bun nén tiéu gidm
mat, vdy va tiéu bién vay, nhung lai phét trién hé théng
khttu gidc nhay bén.

B¢ ca r6 Anabantiformes phdt sinh muén hon ciing &
siéu luc dia Gondwana, chinh xac ¢6 thé 6 vi tri Chau
Phi ngay nay vao ky Phén tring sém vao khoang 131
Ma!%*2, B Anabantiformes di chuyén vio cac ting
nudc séng ndi cing khoang thoi gian da dang héa
cac ho ctia by Synbranchiformes, khi tit ca cac b ca
nay dudng nhu cung s6ng trong nhiing ddm lay nudc
dting bén trong néi luc vi tri Chau Phi ngay nay !%42,
Céc ho phat sinh d4u tién di chuyén vao song sudi va
qua lai v6i ddm 14y, ching phén chia chiém linh moi
truong nudc chay & ho R6 song Pristolepidae va nudc
dting & ho Sit vén Nandidae vao khoang 122 Ma>*.
Trong moéi trudng dam ldy ham lugng ion thip va
it oxygen, cic ho cd r6 da phat trién cdu tric mé 1o
(labyrinth) & goc trén ctia mang dé gitt oxygen cho ho
hép va trong méi trudng nudc ding phan 16n cic ho
ctia bd cd r6 da hinh thanh tap tinh chdm s6c con non
(4p miéng, 1am t6). Céc ho cd 16c Channidae, ho ca
rd tia Osphronemidae va cé r6 dong Anabantidae l4n
lugt phat sinh khi siéu luc dia Gondwana bit dau phan
13 va Madagascar-An D¢ tach khoi Chau Phi vao ky
Jura mudn / ky Phén tring sém vao khoang 121-165
Ma>?, Khi Madagascar—An D¢ bét ddu phan ra va
An P9 di chuyén theo huéng dong bic va cham véi
luc dia Au A sau dé vao khoéng 50 Ma thi céc ho ca
nay da bat dau da dang giong loai va phén tan ra khip
Nam, Dong va Dong Nam A,

Pac diém khu hé ca ban dia cac phu luu
séng Mé Kéng va méi quan hé véi cac viing
sinh thai S6ng Hong va duyén hai phia déng
Truong Son

Phdn loagi sinh thdi cdc loai cd

Ca ¢ vung nudc ndi dia song Mé Kong da khao sat
dugc phan loai theo cép ho dua vao lich st sinh théi
va tién hoa ctia chiing theo Berra (2001) >

« Nguyén sinh (Primary) cé c6 lich st tién hod lau
doi trong nudc ngot. GOm cac ho cé thudc cac
bd Osteoglossiformes, Cypriniformes, Siluri-
formes, Synbranchiformes, va Anabantiformes.

« Tht sinh (Secondary) mét s6 loai c6 kha nang
chiu midn. GOém céc ho cd thudc bd Beloni-
formes va Ambassidae.

« Ngoai sinh (Peripheral) loai tif cic ho & bién
nhung c6 mét khoang théi gian hoac s6ng hoan
toan & trong nudc ngot. Gém cac ho ca thudc
bo Myliobatiformes, Syngnathiformes, Gobi-
iformes, va Lobotiformes, Tetraodontiformes.

Su phan bé cuia cac loai nguyén sinh phan dnh cac két
ndi song trong qua khi va hién tai, trong khi cac loai
thi sinh va ngoai sinh thi phan anh sy phén tan tu
bién (Hinh 2).

Viing sinh thdi Ha Lan thuong

Song Nam R6m-N4m Ntia (Neua) ¢ Dién Bién da
dugc khao sat c¢6 43 loai: ¢4 chép Cypriniformes [32
loai gébm c6 ca chach Cobitidae (mot loai, Acanthop-
soides gracilentus), ca chach da Nemacheilidae (nam
loai, Schistura aramis>, Sch. athos*, Sch. melaran-
cia¥, Sch. poculi*, Sch. porthos*), ca bam da
Gastromyzonidae (Vanmanenia serrilineata+), ca vay
bing Balitoridae (ba loai, Balitora langcangjiangen-
sis¥, Hemimyzon pengi*, Pseudohomaloptera yun-
nanensis*), ca chép Cyprinidae (15 loai, Ceratog-
arra cambodgiensis, Ageneiogarra imberbax, Alti-
gena elegans*, Onychostoma fusifome*, T. sinen-
sis, Neolissochilus stracheyi, Scaphiodonichthys acan-
thopterus, Hampala macrolepidota, Systomus jacobus-
boehlkei*, Puntioplites falcifer, Poropuntius an-
gustus*, P. laoensis*, Hypsibarbus pierrei, Sikukia
gudgeri, Mystacoleucus obtusirostris), ca long tong
Danionidae (ndm loai, Rasbora atridorsalis¥, Op-
sarius aff. koratensis*, Op. pulchellus, Raiamas gut-
tatus, Devario laoensis*), cd muong Xenocyprididae
(hai loai, Opsariichthys dienbienensis*+, Hemicul-
terella macrolepis*)], cd da tron Siluriformes [nim
loai, ca nheo Siluridae (Pterocryptis inusitata), ca
lang Bagridae (Hemibagrus wyckioides)], cd chién
Sisoridae (ba loai, Bagarius vegrandis*, Glyptotho-
rax longinema, G. macromaculatus*)], ca béng Gobi-
iformes [hai loai, ho ca thoi 1oi Oxudercidae (ca béng
Mé Kong Rhinogobius mekongianus*+, Papuligob-
ius ocellatus+)], ca Mang lién Synbranchiformes [hai

1962
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Ho Ca May Gyrinocheilidae (2 loai)

Ho Cé Heo Botiidae (6)

Cypriniformes

Ho Ca Chach Cobitidae (5)

A) |

Ho C4 Chach sudi Nemacheilidae (8)
Ho Ca Bam da Gastromyzonidae (4)
Ho C& Vay bang Balitoridae (3)

Phéan ho Ca Tréi Labeoninae (22)

Phan ho C& Tra séc Probarbinae (1)
Phéan ho Ca Chép Cyprininae (1)

Phan ho Ca Pha Torinae (3)

Phéan ho Ca Srang Acrossocheilinae (2)

Tor sinensis

Onychostoma fusiforme

Poropuntius laoensis

aeplundAy

Phéan ho Ca Mom Barbinae (1)

Phan ho C4 Ram Smiliogastrininae (6)
Phan ho Cé Tréng Poropuntiinae (20)
Ho Ca Chay Leptobarbidae (1)

Phan ho Ca Long tong bay Esominae (1)
Phan ho Ca Long tong Rasborinae (5)
Phan ho Cé4 Chedrinae (4)

Phan ho C4 Xam Danioninae (5)

Ho Ca Muong Xenocyprididae (4)

sepluolueq

L. R Ho C4 Tré Clariidae (2)
Siluriformes 23.8 Ma i
B - Ho Ca Nheo Siluridae (8)
( ) 201 Ma Ho Cé Tra Pangasiidae (5)
62.1 Ma
Ho Ca Lang Bagridae (13)
Y Ho Ca Sat Ailiidae (2)
Z Ho Ca Chién Sisoridae (7)
& = Ho C& Chién bet Amblycipitidae (0)
Glyptothorax macromaculatus
105.0 95.0 85.0 75.0 65.0 55.0 45.0 35.0 25.0 15.0 0.0
Ma
Synbranchiformes Ho Luon Synbranchidae (1)
) Ho Ca Chach séng Mastacembelidae (4)
Anabantomorphariae o )
Ho C4& Ré sdng Pristolepidae (1)
(C) Ho C& Sac vén Nandidae (1)
Anabantiformes Ho Ca Loc Channidae (5)
Ho Ca Ré tia Osphronemidae (6)
Ho C4 Rd déng Anabantidae (1)
200 180 160 140 120 100 80 60 40 20 0
Ma

- Trichopodus pectoralis

Hinh 3: Pha hé phat sinh ho clia bon bé ca ndi dia da dang nhat dugc khéo sat tir cac phu luu sobng Mé Kéng &
Viét Nam vdi s6 loai ca dugc ghi chdi sau méi ho. (A) bd ca chép Cypriniformes, (B) b ca da tron Siluriformes, (C)
b6 ca mang lién Synbranchiformes va bé ca ré déng Anabantiformes (két hop dt liéu gene tir nghién cdru nay véi
Wang va cs. 2016°°, Kappas va cs. 2016 va The Fish Tree of Life *®°°, Riiber va cs. 2006 *°).

loai, ca Chach song Mastacembelidae (Mastacembelus
favus), Luon Synbranchidae (Monopterus javanen-
sis)], ¢4 r6 Anabantiformes [mdt loai, cd Loc Chan-
nidae (Channa limbata)], ca nhai Beloniformes [mot
lodi, c4 nhai Belonidae (Xenentodon canciloides)].
Nhém nguyén sinh déc hitu viing sinh thai nuéc ngot
Ha Lan Thuong c6 24 loai (d4u *), trong d6 phat sinh
tit Mé Kong c6 22 loai va tii Song Hong hai loai. Bén
loai c6 nguodn goc tii song Hong (ddu +), trong d6 cd
hai loai c4 béng ngoai sinh xa xua ti bién.

1963

Ving sinh thdi Cao nguyén Khorat

Song Se Pon thudc thugng ngudn Se Bang Hién, tai
Quang Tri khao sat dugc 32 loai ban dia Mé Kong,
trong dé: ca chép Cypriniformes [20 loai, gobm cé
ca may Gyrinocheilidae (Gyrinocheilus aymonieri), ca
heo Botiidae (Yasuhikotakia modesta), ca4 chach da
Nemacheilidae (hai loai, Schistura kongphengi*, Schis-
tura sp.), cd viy bang Balitoridae (Balitora annamit-
ica*), ca chép Cyprinidae (10 loai, Crossocheilus retic-
ulatus, Osteochilus vittatus, Scaphiodonichthys acan-
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thopterus, Hampala macrolepidota, Systomus rubrip-
innis, Puntioplites falcifer, Poropuntius deauratus,
Hypsibarbus gonionotus, Mystacoleucus atridorsalis®,
M. obtusirostris), c long tong Danionidae (ndm loai,
Rasbora atridorsalis*, Luciosoma bleekeri, Opsarius
aff. koratensis*, Op. pulchellus, Raiamas guttatus)], ca
da tron Siluriformes [sdu loai, ¢4 tré Clariidae (Clar-
ias aff. batrachus), cdlang Bagridae (hai loai, Hemiba-
grus spilopterus, H. wyckioides), c sat Ailiidae (Laides
longibarbis), ca chién Sisoridae (hai loai, Bagarius ve-
grandis*, Glyptothorax lampris)], c4 mang lién Syn-
branchiformes [mdt loai, ca chach song Mastacembe-
lidae (Mastacembelus favus)], ca r6 Anabantiformes
[mot lodi, cd 16c Channidae (Channa limbata)], ci
nhai Beloniformes [mdt loai, cd nhéi Belonidae (Xe-
nentodon canciloides)]. Nhom dic hiu tit Mé Kong
c6 bay loai (ddu *).

Nhom ngudn goc tii Song Hong c6 mot loai: ca chép
Cypriniformes [m¢t loai, cd bam d4 Gastromyzonidae
(Annamia aff. normani b*)]. Nhom dic hitu nguén
g6c tit Song Hong c6 mot loai (ddu +).

Nhoém ngoai sinh tit bién bat gap hai loai di chuyén
vao sinh s6ng & nudc ngot thudc cac ca bong Gobi-
iformes [ho thoi 161 Oxudercidae (Papuligobius ocella-
tus)], ca ndc Tetraodontiformes [Tetraodontidae (Pao
leiurus)].

Loai dic trung va phd bién & vung sinh thdi Cao
nguyén Khorat xuét hién 6 Quang Tri la c4 hong nhau
duoi vang Poropuntius deauratus.

Viing sinh thdi Kratie - Stung Treng
Céc luu vuyc 3S khéo sat da s8 c6 chung mot s6 déc
diém vé thanh phén loai. Khu hé c4 ndi bat vdi bén
nhom:

Nhom cé song Mé kong 158 loai: cé ludi xuong Os-
teoglossiformes [ba loai, c4 that lat Notopteridae (No-
topterus notopterus, Chitala ornata, Chitala blanci*)],
ca chép Cypriniformes [96 loai, gdbm cé ca may
Gyrinocheilidae (hai loai, Gyrinocheilus aymonieri,
Gyrinocheilus pennocki*), ca heo Botiidae (sdu loai,
Yasuhikotakia lecontei*, Y. modesta, Y. morleti, Y.
eos*, Syncrossus beauforti, Ambastaia nigrolineata*),
ca chach Cobitidae (bon loai, Acanthopsoides graci-
lentus, Acanthopsis rungthipae*, Lepidocephalichthys
hasselti, Pangio anguillaris), ci chach d4 Nemacheil-
idae (chin loai, Nemacheilus masyae, ‘Nemacheilus’
banar*, Paracanthocobitis canicula, Schistura bolave-
nensis*, Sch. kongphengi*, Sch. kontumensis*, Sch.
sokolovi*, Sch.

vay béng Balitoridae (ba loai, Balitora annamitica*,

namboensis*, Sch. yersini*), ca
Hemimyzon ecdyonuroides*, Homalopteroides smithi),
ca chép Cyprinidae (53 loai, Incisilabeo behri*, Cir-
rhinus microlepis, Labeo pierrei*, L. chrysopheka-
dion, Ceratogarra cambodgiensis, Ceratogarra sp.*,

Garra cyrano, Cirrhinus prosemion, Lobocheilos rhab-
doura, Henicorhynchus caudimaculatus, H. entmema,
H. siamensis, Crossocheilus atrilimes, Cr. reticu-
latus, Epalzeorhynchos frenatum, Labiobarbus lep-
tocheilus, Osteochilus vittatus, O. microcephalus, O.
waandersii, O. brachynopteroides, Mekongina ery-
throspila*, Probarbus jullieni, Onychostoma merid-
ionale*, O. krongnoensis*, Tor tambra, T. sinen-
sis, Neolissochilus stracheyi, Scaphiodonichthys acan-
thopterus, Barbodes aurotaeniatus, Hampala dispar*,
H. macrolepidota, Puntigrus partipentazona, Pun-
tius brevis, Systomus rubripinnis, Discherodontus ash-
meadi*, Cyclocheilichthys apogon, C. armatus, C.
repasson, Cosmochilus harmandi, Amblyrhynchichthys
truncatus, Puntioplites falcifer®, Barbonymus schwa-
nenfeldii, Scaphognathops bandanensis*, Sc.  stej-
negeri*, Poropuntius laoensis*, P. kontumensis*, P.
sp.3*, P. deauratus, Hypsibarbus gonionotus, H. mal-
colmi, H. lagleri*, H. pierrei, Mystacoleucus ob-
tusirostris), ca chay Leptobarbidae (m¢t loai, Lepto-
barbus rubripinna), ca long tong Danionidae (15 loai,
Esomus metallicus, Rasbora atridorsalis*, R. danico-
nius, R. rubrodorsalis, R. borapetensis, R. paviana, Lu-
ciosoma bleekeri, Opsarius aff. koratensis*, Op. pul-
chellus, Raiamas guttatus, Danio albolineatus, De-
vario leptos, De. gibber, De. aluoi’, Laubuca siamen-
sis), ca muong Xenocyprididae (ba loai, Oxygaster
pointoni, Paralaubuca riveroi, P. typus)], ca da tron
Siluriformes [38 loai, ca tré Clariidae (hai loai, Clar-
ias aff. batrachus, Clarias macrocephalus), cd nheo
Siluridae (tdm loai, Wallago micropogon, Ompok sil-
uroides, Wallago attu, Belodontichthys truncatus, Pha-
lacronotus apogon, Ph. bleekeri, Kryptopterus cheveyi,
Kr. geminus), ca tra Pangasiidae (nam loai, Helicopha-
gus waandersi*, Pangasius bocourti, P. conchophilus, P.
macronema, Pseudolais pleurotaenia), ca lang Bagri-
dae (13 loai, Bagrichthys majusculus, Hemibagrus spi-
lopterus, H. wyckii, H. wyckioides, Mystus gulio, M. al-
bolineatus, M. singaringan, M. bocourti, M. mysticetus,
M. rhegma, M. multiradiatus, M. atrifasciatus, Pseu-
domystus siamensis), ca sat Ailiidae (hai loai, Laides
longibarbis, Clupisoma sinensis*), ca chién Sisoridae
(bady loai, Bagarius lica, B. vegrandis®, Glyptotho-
rax lampris, G. porrectus*, G. longinema, G. macro-
maculatus*, G. filicatus*), ca chién khong bong boi
Akysidae (Akysis clavulus)], cd mang lién Synbranchi-
formes [bon loai, ca chach song Mastacembelidae (ba
loai, Mastacembelus favus, Macrognathus circumcinc-
tus, Ma. siamensis), luon Synbranchidae (Monopterus
javanensis)], ca r6 Anabantiformes [13 loai, ca sit
vén Nandidae (Nandus oxyrhynchus), ca r6 song Pris-
tolepidae (Pristolepis fasciata) , ca 16c Channidae (ndm

1964
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loai, Channa micropeltes, Ch. lucius, Ch. auroflam-
mae*, Ch.

phronemidae (ndm loai, Osphronemus exodon*, Tri-

aff. striata, Ch. limbata), ca r6 tia Os-

chopodus pectoralis, Tr. trichopterus, Tr. microlepis,
Trichopsis vittatus), c4 rd6 dong Anabantidae (An-
abas testudineus)], cd nhéi Beloniformes [bon loai,
ca soc Adrianichthyidae (Oryzias haugiangensis*), ca
nhdi Belonidae (Xenentodon canciloides), ca lim kim
Hemiramphidae (hai loai, Dermogenys siamensis, Hy-
porhamphus limbatus)]. Nhom déc hiiu tii Mé Kong
cO 41 loai (dau *).

Nhém nguén géc tit Song Hong ¢ chin loai: ca
chép Cypriniformes [tdm loai, ca chach Cobitidae
(mot loai, Misgurnus anguillicaudatus), c4 bam da
Gastromyzonidae (sdu loai, Annamia normanit, An-
namia aff. normani at, Annamia aff. nor-
mani f*, Sewellia elongata+, Sewellia breviventralis™,
Sewellia speciose™), ca4 muong Xenocyprididae (mot
lodi, Toxabramis aff. houdemeri)], c4 r6 Anaban-
tiformes [ca rd tia Osphronemidae (Macropodus op-
ercularis)]. Nhom déc hiiu ¢6 ngudn goc phat sinh tit
Song Hong co sau loai (dau +).

Nhoém ngoai sinh tit bién sinh séng chu yéu vung
ctia sdng nudc 1g, bit gip chin loai di chuyén vao
sinh séng & nudc ngot thudc cac bo dudi Mylio-
batiformes [ca dudi Dasyatidae (Hemitrygon laosen-
sisi)], ca ham dinh Syngathiformes [ca ham dinh Syn-
gnathidae (Doryichthys boaja)], ci bong Gobiiformes
[ho bong cau Butidae (cd bong tugng Oxyeleotris
marmorata), ho thoi 10i Oxudercidae (Papuligob-
ius ocellatus), ho bong trang Gobiidae (Glossogobius
giuris)], cd son Ambassidae (hai loai, Parambassis sia-
mensis, Parambassis wolffii), Lobotiformes [cd hudng
vén Datnioididae (Datnioides undecimmdiatusi)], ca
ndc Tetraodontiformes [Tetraodontidae (Pao cam-
bodgiensisi)]. Nhoém dic hitu ngoai sinh ti bién ¢
ba loai (d4u %).

Khu hé cé nudc ngot & thugng ngudn ctia ndm phu
luu song Mé Kong dugc khao sat cho thdy chu yéu
la cac loai ca otophysan gom hai bo ca chép Cyprini-
formes va ca da tron Siluriformes véi 165 loai (82%)
trong s6 201 loai (Hinh 2). Sy théng tri nay cua
nhém cd otophysan ciing r6 rang & song Mé Kong véi
khodng 657 loai (60%) trong s6 khodng 1100 loai 4.
Nhom cé otophysan c6 nhiing dic diém giup thich
nghi v6i moéi truong soéng sudi, thudng xuyén duc,
nhiéu séng xo4y, c6 bién dong héa hoc va nhiét do°8.
Trong d6 c6 cdu trac Weberia (mot chudi xuong két
ndi béng boi véi tai trong) gitp ching c6 thinh gidc
nhay bén, ddc biét hiiu ich khi & trong mdi trudng
nuéc duc hodc vao ban dém. Nhiing loai cd nay la
nhém théng tri trén tit ca cic luc dia ngoai trit Uc va
Nam Cuc®’. Ngugc lai, viing ven bién c6 cac nhém

1965

cd non-otophysan, ca dang vugc (Percomorpha), dua
vao thi gidc va cac ddu hiéu thi gidc dé kiém an, tuong
tac trong loai va tranh dong vat sin moi.

Trong cung mdt khu vuc dia ly luu vic song Mé Kong,
su khac biét dia phuong dang ké vé hé ca khao sat dugc
trong moi vung sinh thai, cung c4p mét s6 hiéu biét vé
sy c0 lap va cac rao can dia ly c6 thé c6 trong khu vyec.
Ba vung sinh thai Ha Lan Thuong, Cao nguyén Kho-
rat va Kratie-Stung Treng trong lanh thd Viét Nam
¢6 nhiéu dang dic trung, chu yéu la vung cao va dia
hinh tuong d6i gé ghé so véi cac khu vyc khac. Con
dudng di chuyén phat tan céc loai c phéi bang qua
mot loat cac thung liing véi nhiéu vic siu, thac nude
16n, ghénh d4, bai cat rai rac va ving ngép lut nho, va
dong song trai qua nhiing thay d6i chu ky 16n vé dong
chay do céc kiéu mua gié mia theo miia>!*. Nhiing
diéu kién dia hinh va thiy vin nay da can trd sy phat
tan rong rai mot s6 loai dan dén hinh thanh nhiing
loai dic hitu dugc k€ trong két qua & trén. Tat ca ba
vung sinh thai nay déu s hiiu cic dong tién héa tuong
d6i roi rac va khac nhau, va ba doan luu vic séng déu
c6 kha nang da trai qua céc lich st dia mao khac nhau
trudc khi hgp nhit thanh séng Mé Kéng ngay nay .

Da dang cdc loai cd va su' ddc hitu

Cac phuy luu Mé Kong & Viét Nam, cd ban dia c6 sy
da dang vé phan loai bac cao thi khd cao. Kottelat
(1989), Taki (1978), Rainboth (1996), va Rainboth va
cs. (2012) da dua ra két ludn ring thugng nguén song
Mé Kong hinh thanh mét phén cta luu vic Chao
Phraya trong quéa khi!"®!. Trong két qua khio sat
nay do la khu hé cd Ha Lan Thuong 6 Dién bién c6 su
tuong dong véi cac luu vuc song Nan thudc thugng
ngudn Chao Phraya ®>3. Ngugc lai, khu hé ca ctia cac
song Viét Nam trén sudn phia dong cta day Trudng
Son lai giong v6i khu hé c4 clia cic song Dong A va
chi c6 mot s6 loai chia sé v6i song Mé Kong. Hé ca &
cac luu vuc song duyén hai nay kha ngheo loai khi so
sanh vé6i cac phu luu Mé Kong da dugc khéo sat 14,
Trong cac loai ddc hiiu thi 70 loai 14 nudc ngot nguyén
sinh va 3 loai 13 nudc ngot ngoai sinh. Ty 1é cac loai
dac hiiu 1a 36% trén toan bd hé ca khao sat trén cic
phu luu song Mé Kong & Viét Nam. Ty 1¢ nay cao
hon ty 1é ddc hitu 24% ctia hé ca luu vic song Mé
Kong, diéu nay c6 thé giai thich vi céc loai dac hitu
thuong hinh thanh & nhiing khu vuc thugng nguén
cao nguyén ma phan ding ké & trén lanh thd Viét
Nam. Trong cac loai ddc hitu nudc ngot nguyén sinh
thi ¢ khu vuc sinh thai Ha Lan Thuong s6 loai oto-
physan ddc hiiu cho song Mé Kong cao nhit la 20
loai (46%) trén 43 loai ghi nhén, sau d6 thép hon
& cao nguyén Khorat la 8 (25%) trén 32 loai, va &
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Kratie-Stung Treng la 43 loai (27%) trén 159 loai.
Mic du, khéo sat nay chi thuc hién m¢t phdn trén toan
bo ctia mbi phu luu, két qua cting cho théy ty 1¢ dic
hiiu phan anh tuong tu nhu cac ddnh gia trén toan by
luu vic song Mé Kong. Ty 1é cac loai ddc hiiu ctia song
Mé Kong vé hé cd cao nhat & Lao (41%) va & Van Nam
(40%) so vé6i Thai Lan (24%), Campuchia (15%) hodc
Viét Nam (7%) cha yéu & chéu thé, noi luu vic song
Mé Kong la vung dit thdp, noi sinh séng ctia cac loai
c4 ven bién hoic dong bing rong rii'*. Do d6, tinh
déc hitu ¢ song Mé Kong phan 16n la két qua su hinh
thanh loai ctia cac dai dién mot s6 ho ca nguyén sinh
chuyén biét séng va cé xu hudng bi c6 1ap trong cac
phu luu séng & ving cao dugc khao sat trong nghién
ctu nay. O luu vic sdng Mé Kong, céc loai chuyén
biét c6 phan bs han ché trong cac sinh canh viing cao
nay c6 nguy cd tuyét chiing dic biét khi moi trudng
song bi thay d6i nghiém trong.

Khao sat nay da xdc dinh 27 loai cd ban dia phu
luu Mé Kong duge IUCN (2021) danh gia 1a nguy
cdp va dé t6n thuong can dugc béo vé. D6 la cac
loai CR (2 loai): Sewellia breviventralis, Probarbus
jullieni; EN (3 loai): Hemitrygon laosensis, Poropun-
tius deauratus, Pterocryptis inusitata; VU (16 loai):
Ambastaia nigrolineata, Nemacheilus banar, Schistura
kontumensis, Incislabeo behri, Labeo pierrei, Cirrhi-
nus microlepis, Tor sinensis, Scaphognathops banda-
nensis, Hypsibarbus lagleri, Oxygaster pointoni, Wal-
lago attu, Mystus bocourti, Bagarius lica, Bagarius ve-
grandis, Osphronemus exodon, Datnioides undecem-
radiatus; N'T (6 loai): Chitala blanci, Syncrossus beau-
forti, Sewellia elongata, Mekongina erythrospila, Alti-
gena elegans, Clarias macrocephalus.

KET LUAN

Khu hé ca phu luu Mé Kong dugc phan thanh ba don
vi c6 ngudn goc riéng biét: nhoém nudc ngot nguyén
sinh tif song Mé Kong, ti Song Hong va nhém nude
ngot lg ngoai sinh tu An Po-Thai Binh Duong. Qua
khdo sat nay cho thdy khu hé ca cac phu luu Mé Kong
& Viét Nam c6 200 loai ¢4 ban dia va déc trung ctia ba
vung sinh thai Ha Lan Thuong, Cao nguyén Khorat va
Kratie—Stung Treng. C6 10 loai ca cin nhiing nghién
ctiu tu chinh d€ xdc dinh loai. Nhiing nghién ctiu vé
céc kiéu phan b6 va lich st doi song két hgp cac bo
dit liéu phén bg, di truyén va kiéu hinh trong tuong
lai gop phan kiém tra cac gia thuyét vé cdc qud trinh
da dinh hinh sy phan bé cu thé cta cic loai cd trong
luu vic Mé Kong nay.

LOI CAM ON

Nghién ctiu nay dugc tai trg boi Pai hoc Quoc
gia Thanh phé H6 Chi Minh (PHQG-HCM) trong

khuon khé Dé tai ma s6 GEN2019-18-01 va Quy Phat
trién Khoa hoc va Cong nghé Quéc gia NAFOSTED,
ma s6 106.06-2017.40.

VAN PE PAO PUC TRONG NGHIEN CUU TREN
DONG VAT

Céc mau ca trong nghién ctu sau khi dugc chyp hinh
va l&y mau vy dé€ phan tich di truyén déu dugc tha lai
modi trudng tu nhién cta chung.

DANH MUC CAC TU VIET TAT

16S rRNA: 16S ribosomal RNA

3S: song Se Kong, Se San va Sre Pok

ATPase 6-8: mitochondrial ATP synthase 6-8
COI: mitochondrial cytochrome oxidase subunit 1
CR: cyc ky nguy cdp (Critically Endangered)
cs.: cong su

Cyto b: Cytochrome b

DNA: Deoxyribonucleic acid

EN: nguy cdp (Endangered)

Ma: mot triéu nam vé trudc (Million year ago)
NT: sdp bi de doa (Near Threatened)

RAGI: Recombination Activating 1

VU: sdp nguy cép (Vulnerable)

XUNG DOT LO1iCH

Cac tac gia dong y khong c6 bat ky xung doét 1gi ich
nao lién quan dén cac két qua da cong bé.

PONG GOP CUA TAC GIA

Tac gid Hoang Duc Huy, Pham Manh Hung, Trin
Trong Ngan: tra ciiu va tong hop tailiéu, thyc nghiém,
phén tich va trinh bay két qua. Tac gia Pham Manh
Hung: xu ly va trinh bay hinh anh. Tic gia Hoang
buc Huy: viét ban thdo. Tac gia Trdn Trong Ngén:
kiém tra ciu truc, stia va hoan chinh ban thao.
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The phylogenetic relationship and distribution of indigenous
freshwater fishes in the Mekong tributaries, Vietnam
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ABSTRACT
The investigation of the biodiversity conservation along river catchments is a cost-effective nature-
. based solution to ensure the availability and sustainable management of water and the richness of
Use your smartphone to scan this biodiversity for all, with many co-benefits for the other sustainable development goals. The need
QR code and download this article for further exploration and conservation assessments of inland freshwater fish fauna coincides with
expanding threats to freshwater resources from flow alteration and water diversion, increased sed-
iment load, introduced species, overfishing and habitat loss. Meanwhile, former studies on the tax-
onomy of freshwater fish fauna of the Mekong tributaries in Vietnam were ambiguous and did not
afford the phylogenetic relationships and geographic distribution. Our surveys from 2011 to 2021
onrevising the indigenous fish fauna provided these phylogenetic relationship and geographic dis-
tribution. The evolutionary and phylogenetic relationships were analyzed for fish species by using
several mitochondrial and nuclear genomes as COI, Cyto b, 16S rRNA, ATPase 6-8, RAG1, and de-
lineated factors of fish distribution were also inferred. A total of 200 indigenous species belonging
to 119 genera, 36 families, 11 orders were identified from 680 specimens collected at 18 sampling
sites. Cypriniformes with 125 species (62%) and Siluriformes with 40 species (20%) were the most
diverse orders. This study updated the scientific names with the correction of one species and the
determination of the phylogenetic relationship. The endemism integrated from this study and the
modified global fish phylogenetic data. The Mekong tributaries of Vietnam possessed 73 endemic
species, withholding 36% of the total studied primary species. In terms of each ecoregion fauna, the
proportion of the Mekong endemics was much higher than those in Nam Neua river (46%), 3S rivers
"Faculty of Biology and Biotechnology, Q7%), and Se. Pon river (25%). Based on their zoogeography, the studied fishes were subgrquped
University of Science, Ho Chi Minh City, into three units: 43 species of Lower Langcang, 32 species of Khorat Plateau and 177 species of
Vietnam Kratie—Stung Treng.
Key words: endemism, freshwater ecoregion, indigenous freshwater fish, Mekong tributaries,

phylogeny

Vietnam National University, Ho Chi
Minh City, Vietnam

Correspondence

Hoang Duc Huy, Faculty of Biology and
Biotechnology, University of Science, Ho
Chi Minh City, Vietnam

Vietnam National University, Ho Chi
Minh City, Vietnam

Email: hdhuy@hcmus.edu.vn

History
e Received: 01-9-2021

o Accepted: 10-3-2022
o Published: 18-5-2022

DOI : 10.32508/stdjns.v6i2.1121

‘ '.) Check for updates

Copyright

© VNUHCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

‘ Cite this article : Hoang D H, Pham M H, Tran T N. The phylogenetic relationship and distribution

‘ [ ] of indigenous freshwater fishes in the Mekong tributaries, Vietnam. Sci. Tech. Dev. J. - Nat. Sci., 2022;

VI\IKUWI;I g%/yl;%%ss 6(2):1956-19609.
wran

1969



	Nguồn gốc phát sinh và phân bố cá bản địa ở các phụ lưu sông Mê Kông, Việt Nam
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	Phả hệ phát sinh loài
	Phân bố trong môi trường nước ngọt
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