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Nguén gdc phat sinh va phan bé ca ban dia & hé théng séng Sai
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TOM TAT

Cac loai ca ban dia ¢ hé théng sdng Sai Gon - Bong Nai va cac luu vuc phu can da dugc khao sat
dé tim hiéu phan b6, nguén géc, quan hé phat sinh va phan bé nguén géc tir nam 2010 dén 2020.
M&i quan hé tién hoa, phat sinh loai dugc phan tich déi vai cac loai ca ban dia va suy luan yéu té
gidi han trong phan bé maéi trudng séng. Cac gene st dung bao gém moét sé gene tiéu bidu tir bd
gene ty thé va gene nhan nhu COI, Cyto b, 16S rRNA, ATPase 6-8, RAG1. Dién gidi vé nguon gdc,
thai gian phat sinh va xac dinh tinh dac hitu cac loai ca dugc tich hop ti két qua phan tich nghién
ctu nay va diéu chinh dua trén d liéu vé phat sinh cac bd ca toan cau. Tu 861 mau ca dugc thu
thap tur 19 vi tri thu mau da xac dinh dugc 243 loai ca tu nhién ban dia, thudc 166 giéng, 79 ho, 28
bd. Ba loai cé dugc xéac dinh lai danh phap chinh xéc. Khu hé cé khao sat dugc phan thanh nam
nhém cé ngudn goc khéc nhau: 156 loai chia sé vai séng Mé Kéng trong dd 42% s6 loai cuing chia
sé vai khu hé ca Sundaland, mét loai chia sé véi séng Hong, va 81 loai cd ngudn gée ti ving bién
An D6 - Tay Théi Binh Duong. S6 loai déc hitu la 5, chiém khodng 3% khu hé ca nguyén sinh nudc
ngot séng Sai Gon - Bong Nai va cac séng phu can. Hé ca séng Sai Gon - Dong Nai va cac song
phu can chia sé hau hét cac loai ca nguyén sinh nuéc ngot (khodng 96%) véi séng Mé Kéng va
hinh thanh mét phan clia Chau thd Mé Kong ¢é trong ky Dé Tu. Khu vuc sinh théi nudc ngot Chau
thé Mé Kéng duagce dé nghi mé rong bao gébm cac séng Phan, song Liy va song Dinh & duyén hai
Nam Trung bé.
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Song Dong Nai bit nguédn ti thung ling nho & phia
bac ndi Liang Biang thudc viung cao nguyén Lim
Dong, chay dai theo hudng Pong Bac - Tay Nam,
gdp dong song Bé bit ngudn tit ddy cudi cung Nam
Trudng Son tai dudi thac Tri An (nay la dap). Sau do,
dong Pong Nai hgp luu véi song Sai Gon tai Nha Be
va d6 ra ctia bién Cén Gid, thanh phé H6 Chi Minh.
Khu hé ca & hé thong song Sai Gon - Pong Nai va luu
viic Vam Co phu can da dugc Freyhof va cs. 1(2000)
khao sat v6i 107 loai dugc ghi nhan va khong c6 loai
dic hitu nao. Trude d6 Mai Pinh Yén va cs.? (1992)
ciing da ghi nhan 130 loai cd nudc ngot va lg & hé
théng sdng nay; tuy nhién viéc xdc dinh loai van con
chua chéc chan. Phat trién bén viing c6 nhiéu lgi ich
chung, trong d6 viéc quan ly bén viing ngudn nude va
su phong phu ctia da dang sinh hoc 1a mét giai phap
hiéu qué vé chi phi d4u tu dua trén ty nhién san co.
Nhu cdu tiép tuc thdm do va danh gid bao ton khu
hé c4 & hé thong song Sai Gon - Dong Nai la cén
thiét vi cic mdi de doa doi véi tai nguyén da dang
sinh hoc nuéc ngot ngay cang 16n do thay déi dong
chay va chuyén huéng nudc, ting lugng phu sa, cac

loai du nhap, danh bit qui muc va mét moi trudng
séng. Hién nay, 17 lodi cd nudc ngot dé ton thuong
dén nguy cdp & hé théng song Sai Gon - Doéng Nai
da dugc dua vao Danh luc Do ctia IUCN (2021), tuy
nhién con nhiing loai gid tri phé bién nhu ca Ngat Plo-
tosus canius & Chau thé Mé Kong hay cd Chia voi Pro-
teracanthus sarissophorus s6ng giéi han & ving ctia
song Can Gid van chua dugc xem xét. Déy ro rang
la mot danh gid chua ddy du vé cac loai ca nudc ngot
bi de doa ctia Viét Nam.

Céc loai cé sinh s6ng noi sdng sudi bdt nguodn tit phia
Nam Trudng Son ra dén Bién Dong it dugc biét dén
vé ngudn goc, quan hé phat sinh va phan bs. Trong
khi d6, ca Vay tia Actinopterygii tao thanh nhém 16n
nhdt va da dang nhit trong s6 ddng vat cé xuong song.
B¢ dit liéu khéng 16 cho tit ca cac dong cd Vay tia
chinh da dugc Hughes va cs.® (2018) ching thuc sy
phén loai phat sinh loai va dugc dé xuit gin day. Dia
ly sinh vat nudc ngot & khu vuc sinh thai nudc ngot
Mekong Delta theo Abell va cs.* (2008) bao gém céc
hé sinh vat song Sai Gon - Pong Nai. Trude 46, khu
vic Dong Nam A véi cic viing sinh théi nudc ngot
dugc xéc dinh béing cich tiép cin tit cdp do gene t6i

Trich dan bai bdo nay: Hoang DH, Pham MH, Tran TN. Nguén g8c phat sinh va phan bé ca ban dia &
hé théng séng Sai Gon - Pong Nai va cac luu vuc phu can. Sci. Tech. Dev. J. - Nat. Sci.; 6(1):1915-1932.
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sinh thai, st dung ca dii liéu thuc dia va danh gia ctia
chuyén gia*°. Tuy nhién, cho dén hién nay, vin chua
c6 khao sat nao vé khu hé ca Sai Gon - Dong Nai va
céac luu vyc phu cén c6 tuong quan gi dén viing sinh
thdi nudc ngot ctia séng Mé Kong.

Tu ndm 2010 dén 2020, phong thi nghiém Dong vat
hoc, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Thanh ph6 H6 Chi Minh dd khao sat sy phan
bd céc loai ca nudc ngot tai 19 dia diém & mién Dong
Nam B va Nam Tay Nguyén. Nghién citu dugc thiét
ké dé€ ghi lai su da dang, pha hé phat sinh loai, ngudén
g6c va phan bo ctia céc loai ca nude ngot, xac dinh cac
don vi phan loai méi, ghi lai pham vi m& rong ving
sinh théi nudc ngot, cung cdp dii liéu co ban d€ theo
doi stic khoe hé sinh thai nudc ngot va danh gia gia tri
béo ton va da dang sinh hoc ctia cic vung hién chua
dugc bao vé.

PHAM VI VA PHUGNG PHAP
NGHIEN CcUU

Pham vi nghién ctiu

Khao sat khu hé cd dugc tién hanh tai cic phu luu sudi
va séng chinh thudc cac hé thdng song Vam Co (phu
can véi song Sai Gon), song Sai Gon, song Bé, song
Dbodng Nai, ba song Phan, song Liy va séng Dinh (phu
can v6i song Pong Nai) thudc cic tinh Lam Pong,
bék Nong, Binh Phuéc, Binh Duong, Tay Ninh, Long
An, Thanh ph6 H6 Chi Minh, Binh Thuan va Ninh
Thuén trong khodng thoi gian tit thang 11 nam 2010
dén thang 10 ndm 2020 (xem Hinh 1, Bang 1).

Phuong phap nghién ctiu

Vi tri khdo sat dugc lya chon bang cach xem xét dia
hinh, khi hiu, thay van ctia khu vyc thong qua céc tai
liéu, ban do va két hgp véi khao sat thuc dia (Hinh 1).
Sau d6, thu mau béng cich tham gia ddnh cd ciing ngu
dan, st dung cdc loai ngu cu théng thuong (1uéi kéo,
chai, vgt) tity theo Iuu vuc khao sgt. Mau vat thu thap
dugc deo nhén co ghi rd thoi gian, dia diém thu mau,
sau d6 dugc dinh hinh dé€ dua vé phong thi nghiém
phan tich.

Céc thong tin vé diéu kién ly héa ctia nuéc, dic diém
cac sinh canh ctia ca déu dugc ghi nhén lai. Ngoai
ra, tién hanh phéng vdn thém dan dia phuong dé€ ghi
nhan mot s6 thong tin khac vé cc loai ca va khao st
nhu ciu ddnh bat. Céc loai cd dugc dinh danh, cap
nhat danh phép va xdc dinh phén b6 theo cac cong
trinh cong bd gan day nhit. Cé4 ban dia Mé Kong
dua theo Kottelat (2001, 2013), Praxaysombath va cs.
(2020), Rainboth (1996), Rainboth va cs. (2012), So
va cs. (2018); Kottelat (2013), Nguyén Vin Hao (2001,
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2005)771%; ¢4 Pudi Myliobatiformes dya theo Dey-
nat & Fermon (2001) '°; cac loai bo ca Chép Cyprini-
formes dua theo Slechtova va cs. (2021), Ciccotto &
Page (2020), Page va cs. (2020), Freyhof & Herder
(2001), Kottelat (2020), Serov va cs. (2006), Slechtova
va cs. (2006), Sholihah va cs. (2020) 17-24; cac loai bd
ca Da tron Siluriformes dua theo Jiang va cs. (2012),
Ng (2002, 2003, 2004), Ng & Freyhof (2003, 2008), Ng
& Kottelat. (2000, 2008, 2013, 2017, 2021) 2°-3%; Luon
va céc loai ho c4 Léc Channidae dya theo Matsumoto
vacs. (2010), Riiber va cs. (2020) **37 cacloai ca bong
va cé nudc lg ctia song dua theo Tran Déc Pinh va cs.
(2013), Prokofiev (2016), Voronina va cs. (2016)38-40,
Céc miu cé chua dinh loai dugc loai bing hinh thai
thi phéan tich DNA (gene COI) d€ xac dinh.

Thiét 14p méi quan hé phét sinh loai ctia cac loai cd
la mot budc quan trong d€ giai thich sy da dang cta
ching. MG6i quan hé tién hoa, phat sinh loai dugc
phan tich d6i v6i cac loai ca ban dia va suy luan yéu
t0 gidi han trong phan b moi truong song. Cac gene
stt dung bao gébm mot s6 gene tiéu biéu tit b gene ty
thé va gene nhan nhu COI, Cyto b, 16S rRNA, ATPase
6-8, RAGI.

Dién gii vé ngudn goc, thoi gian phét sinh va xdc dinh
tinh dac hitu cicloai ca dugc tich hgp tli két qua phan
tich nghién ctiu nay va diéu chinh dua trén cac két qua
vé phit sinh clia cdc b ca Vay tia toan cdu theo Be-
tancur va cs. (2017), Hughes va cs. (2018) >*1; pha hé
sinh cdc ho ctia by ca Chép Cypriniformes ctia Yang
va cs. (2012, 2015), Stout va cs. (2016), Tang va cs.
(2013), Zhengva cs. (2019)*~%%; pha hé va thoi gian
phat sinh ctia cac ho ctia bo ca Da tron Siluriformes
ctia Kappas va cs. (2016) 46, pha hé sinh ctia ho c4 Uc
Ariidae ctia Raul va cs. (2017)%7; pha hé sinh ctia bo
c4 RO dong Anabantiformes ctia Riiber va cs. (2006,
2020)%7*%; bo ca Béng Gobiiformes clia Jeon va cs.
(2021)%°.

Céc mau ca trong nghién ctu sau khi dugc chup hinh
va l&y mau véy dé phan tich di truyén déu dugc tha lai
moi trudng tu nhién ctia chung. Cac mau véy sau khi
phan tich dugc luu giti tai Phong thi nghiém Dong vét
thudc Bo mon Sinh thai va Sinh hoc Tién héa, Trudng
DPai hoc Khoa hoc Ty nhién - Pai hoc Qudc gia Thanh
phd H6 Chi Minh.

KET QUA VA THAO LUAN

Nghién ctiu da ghi nhan va xdc dinh dugc 243 loai
ca ty nhién ban dia, thudc 166 giéng, 79 ho, 28 bo tu
861 mau ca thu dugc tai cac song sudi thudc hé thong
song Sai Gon - Pong Nai va phu can. Trong do, bd
ca Chép Cypriniformes 89 loai (36%), Siluriformes 41
loai (17,3%).
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Hinh 1: Vi tri 19 diém thu mAu trén cac luu vuc thudc séng Sai Gon - Déng Nai va cac luu vuc phu can. Khu vuc
sinh thai nuc ngot Mekong Delta gi6i han dudng xanh theo Abell R. va cs. 20084, dudng d6 la dé xuat clia nghién
clu nay; Hé théng ha luu séng Mé Kéng c6 mau xam (phac hoa theo Voris 2000°).
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Bang 1: Vi tri khdo sat va sé mau ca thu dugc & hé théng séng Sai Gon - Pong Nai va cac luu vuc phu can

V1: 105°58°14.1396”E, 11°28°42.1596”N; V2: 106°16'47.7273”E, 11°1’34.6082"N; V3:
105°5522.8184”E, 10°46°9.4738”N; V4: 106°24’47.4267”E, 10°32°27.1321"N;

S1: 106°25’4.5588”E, 11°29°33.5559”N; S2: 106°35°38.4472”E, 11°7°34.3827"N;

B1: 107°5°20.1876”E, 11°52724.1255”N; B2: 106°43°21.0144”E, 11°24°8.0457"N;

108°13°0.4999”E, 11°40’7.4443”N;
107°26°10.8323”E, 11°30°59.2165”N;

D5: 107°40°44.5704”E, 11°8’25.7791”N; D6: 107°16’11.2081”E, 11°10°8.5718”N; D7:

P1: 108°45’50.6936”E, 11°57°49.6357”N; P2: 108°54'7.525”E, 11°36’41.8589”N;

Vi tri khao sat (s6 lugng mau  Toa do

ca)

Soéng Vam Co

(45)

Song Sai Gon (155)

Song Bé

(42)

Song Dong Nai (494) DI1: 108°34°42.5409”E, 11°48°24.2758”N; D2:
D3: 107°39’1.7777’E, 11°53’49.7861”N; D4:
106°46’12.3356”E, 10°43’18.1526”N;

Song Phan

(93)

Song Liy (22) L1: 108°18°16.5609”E, 11°14°42.623”N

Song Dinh (10)

SD: 107°38'44.6456”E, 10°48°43.6629”N;

Xac dinh loai va danh phap

Hién nay, loai cd Me vinh theo Eschmeyer’s Catalog of
Fishes st dung tén Barbonymus gonionotus, mac du da
dugc Yang va cs. (2015) chiing minh day thudc giong
Hypsibarbus va khong lién quan dén giéng Barbony-
mus trong pha h¢ sinh*2. Trong khao sit nay, ching
toi dong y v6i nhan dinh cta Yang va cs. (2015) vi
kiém tra hinh thdi ctia cd Me vinh pht hgp véi giong
Hypsibarbus vé mau sic cac b vay den trong nhung
dang luéi trén thén va hang vay tit géc vay lung dén
duodng bén la nam vay. Hypsibarbus gonionotus c6
s6 tia vay phan nhanh & vay hdu mén 1a 6, khac véi
cic loai con lai ctia Hypsibarbus 1a 5, dan dén ty 1&
d6 dai géc vay hau moén trén chiéu dai dau 90% &
H. gonionotus so v6i 60% & cac loai Hypsibarbus va
day la dic di€ém da phan loai H. gonionotus trudc day
chung gidng véi cac loai ciia Barbonymus theo Rain-
both (1996). Do véy trong khao sat nay, ching toi
chinh thtic st dung tén giong loai ca Meé vinh la Hypsi-
barbus gonionotus. Trong tu chinh hinh théi giong
Hypsibarbus cia Rainboth (1996) xac dinh loai c4 Me
vinh c6 ban réng hinh thoi & song La Nga - phu luu
song Dong Nai tit mau vat dugc thu thip nam 1935
14 Hypsibarbus suvatti v6i mau chudn & song Mae Kh-
long, Thai Lan°. Trong nghién ctiu nay, chiing t6i
kiém tra gene va hinh thdi Hypsibarbus suvatti & Mae
Khlong, H. lagleri & sobng Mé Kong va mau vat tuong
ty hinh thai & séng Dong Nai cho thdy, loai & song
Dong Nai la H. lagleri, mac du s6 do dém hinh thai
thi khép véi H. suvatti. Thuc té, hai loai H. lagleri va
H. suvatti rat giong nhau vé hinh thdi, chi 1éch nhau
mot vay véi sO vay tli trén dudng bén dén goc vay lung
la 5 vay 6 H. lagleri va 4 vay & H. suvatti. Trong phan

1918

tich gene cling cho thdy day la hai loai gin nhau nhat
va su léch nhau mot vay c6 thé la bién di sai khdc &
nhiing quan thé khac nhau.

Loai ca4 Long tong dudi vang Rasbora aurotaenia
Tirant da dugc mo ta vao nim 1885 tii mau chuin
& song Sai Gon, dugc ching t6i phén tich gene COI
tl mau vat cung dia diém da xdc dinh cung loai vé
gene va hinh thai véi cd Long tong dudi vang Rasb-
ora dusonensis (Bleeker, 1850) phin bg rong ¢ Sun-
daland?’. Nhu vay theo nguyén tic danh phép dit
tén trudc Rasbora aurotaenia 1a déng vat (junior syn-
onym) ctia Rasbora dusonensis. Cac loai Long tong
Rasbora ¢ 16n sinh séng & song Sai Gon - Pong Nai
hay nhdm 14n vé tén khoa hoc trong cic tu liéu vi hinh
thai ctia chiing tuong tu, ngoai trii loai Rasbora pa-
viana c6 soc den doc than va két thic ¢ géc dudi mot
chdm tron r6. Trong khéao sat nay két hgp phén tich
gen va so sanh v6i cac loai Rasbora & Sundaland %3,
ching t6i nhan dinh chin loai nhanh véi mau vat con
tuoi & thuc dia ctia ba loai dé nhdm 1an dugc trinh bay
chi tiét theo sau. Baloai R. dusonensis, R. tornieri va R.
sumatrana doc than thudng c6 soc vang anh kim song
song v6i soc sam den ¢6 thé chuyén thanh soc bac tly
theo diéu kién moi trudng nudc trong hay duc phu
sa. Long tong Rasbora dusonensis thudng c6 kich c&
16n nhdt trong cac loai Long tong véi dudi mau vang
tuoi vién den & bd xa vay dudi. Loai Long tong Rasb-
ora tornieri kich ¢& nho hon loai R. dusonensis v4i vay
dudi mau cam dam véi vién den mong & b xa véy
duodi. Loai R. sumatra v6i dudi khong mau véi vién
den mong & bd xa vy dudi.

Viéc phan loai mot phan cac khu hé ca Sai Gon - Pong
Nai vin con chua duge giai quyét, vi nhiéu loai da
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dugc thu thép trong khao sit nay van chua dugc mo
ta chinh thtic trong céc tai liéu khoa hoc. Sy phan
loai ciia mdt s6 nhoém van chua rd rang, véi s6 lugng
16n céc loai hinh thai lam cho khong thdy dugc su da
dang loai vé kiéu gene. Diéu nay c6 thé hiéu dugc d6i
véi céc lodi ca nhd va it ¢ d4u hiéu dic diém khéc
biét ré rang thuong it thu hut sy chu y ctia khoa hoc
hon va c6 thé kh6 phan tich nhu Chach rin Pangio
aff. ablonga, Vay bang Trung bo Annamia aff. nor-
mani a*, Annamia aff. normani b*, Xam Opsarius aff.
koratensis*, nhung mot s6 loai c6 kich thudc 16n va
phd bién vin con gap vin dé€ phan loai nhu ca Lich
song Ophisternon aff. bengales, Tré trang Clarias aff.
batrachus, Chach song Mastacembelus aff. armatus,
Léc den Channa aff. striata. Quan hé phat sinh gitia
céc loai Chach Schistura spp. van con chua rd va ¢
thé thay d6i trong tuong lai. Mot s 16n cac loai da
dugc nghién ctiu nay xac dinh duéi day.

Pha hé phat sinh loai

Cé Sun phat sinh tit bién cach day 470 triéu ndm (Ma),
gan cudi ky Ordovia trong d6 c6 b cd Dudi bong
Myliobatiformes véi dai dién cd Pudi bong mii nhon
Fluvitrygon oxyrhynchus. Trong chuyén khéao sat ndm
2015 ching toi da xac dinh loai nay thudng sinh séng
& vung nudc ngot va lg trén nén cat ddy song Pong
Nai, duéi chin d4p Tri An. Trudc d6 Sauvage da mo
ta loai Pudi bong mii nhon nay dau tién tif song Sai
Gon nim 1878 '°.

Phén thd 16p cd Xuong thét Teleostei c6 by xuong
calci nén phét trién manh mé thanh nhém ca c6 s6
lugng dong ddo va phan bo rong nhat thé gidi. Chung
phéan bo ti ctia song dén cac dong sudi trén nui cao va
phét trién manh ngay cd trong moi trudng séng thiéu
oxygen, tam thoi va nudc chay xiét (xem Hinh 2).
Cudi ky Permi (250 Ma), phan thit 16p cd Xuong
thét Teleostei tién héa ra hai nhém chi em la Elopo-
morpha va Osteoglossocephalai. Dic diém phat sinh
hai nhém nay c6 thé la sy khdéc biét vé giai doan 4u

tring leptocephalus*!

. Nhém Elopomorpha c6 hai
giai doan phat trién, du trung & bién, trudng thanh
& s6ng, gébm co6 bo ca Chao bién Elopiformes (2 loai)
va cd Chinh Anguilliformes (3).

Nhom Osteoglossocephalai khong con trai qua giai
doan 4u trung; di€u nay giup ting kha ning séng sot
cta ca con va tré thanh mot nhéom da dang. Pau ky
Tam diép (Trias, 240 Ma), nhom Osteoglossocephalai
tién héa ra hai nhém ho hang gan la Osteoglossomor-
pha va Clupeocephala. Osteoglossomorpha la mét
nhom con nguyén thuy c6 bo ca That lat Osteoglos-
siformes (3)*!. Vdy va viy ctia nhém nay kém phét
trién do d6 kha néing di chuyén han ché véi dai dién
hién nay & khu hé nghién ctiu la ca That lat.

Nhiing loai Clupeocephala cé vay, vdy phat trién hon
6 thé thich nghi dugc trong nhiéu kiéu moi trudng
khéc nhau thi tién hoéa thanh hai nhém Otomorpha
va Percomorphaceae, gdbm hdu hét cac b ca Xuong
hién nay.

Nhom Otomorpha 1a cac loai cé c6 bong boi kéo dai
ra phia trudc vao hop so (otophystic) gitup truyén
am thanh tan s6 thip dén tai, gébm b ca Trich Clu-
peiformes (4), bd ca Mang siia Gonorynchiformes (1)
s6ng & bién di vao nudc ngot va hai bo: ca Chép
Cypriniformes (85), ca Da tron Siluriformes (41), 1a
cac nhom nudc ngot quen thudc; tit ca ching tao
thanh mot dong rat da dang gom nhiéu loai dugc goi
14 Ostariophysa (c6 bon dét s6ng phia trudc bién do6i
va phét trién hd tr¢g moét chudi xuong nho ndi bong
boi vdi tai).

B ca Chép Cypriniformes va by ca Da tron Siluri-
formes la hai trong ba b cd nudc ngot c6 s6 lugng
loai nhi€u nhat so vdi tat ca cac bd ca nudc ngot khac
trén thé gigi. Theo nghién ctiu tit cac dii liéu sinh hoc
phan tii chia Stout va cs. (2016), cac bd cd nay da khoi
sinh & khoi Toan dia Pangaea, sau d6 da tach ra va
phat sinh loai manh mé ti dai Trung sinh Mesozoic
trg vé sau, kéo dai tlii 65,5-51 Ma. Theo Hughes va
cs.? (2018), ngudn gdc chia tit c cac dong ca chinh
da hinh thanh trudc khi két thic ky Phén trang va cac
dong cd nudc ngot bao gébm cac nhom ca & Viét Nam
c6 ngudn goc tuong ddi gin day tit cdc dong cd bién
Xa xua.

Nhom Dang Vugc Percomorphaceae gom cac nhanh
tién hoa (clade) chiém linh méi trudng séng day bién
sau nhu Batrachoidiaria [mét s6 it vao ddy nong clia
song sinh s6ng nhu b Mang éch Batrachoidiformes
(1)], ra bién khoinhu Pelagiaria [b¢ c4 Thu nglt Scom-
briformes (1)], xudng séng gin day bién ndéng nhu
Syngnatharia [bé ca Ham dinh hay Ngua xuong Syn-
gnathiformes (3)], thich ting nhiing luu vuc c6 triéu
cuong thay d6i 6 man nhu Gobiaria [bo ca Bong Go-
biiformes (22)], nhanh tién héa c6 co quan ho hip
phu s6ng & viing nude ngot tinh va ddm lay it oxy nhu
Anabantaria [bo Mang lién Synbranchiformes (8), va
bo R dong Anabantiformes (15)], nhanh tién héa c6
s6 lugng it d6t s6ng nhu Carangaria [Polynemidae
(1), Toxotidae (1), Centropomidae (1), Pleuronecti-
formes (7)].

Cuoi cting, nhom cé thuc su chiém uu thé lién quan
t6i ran san ho da dang hoa tli cach day ~ 100 Ma.
DPay la nhanh tién hoa dé triing dinh nén day Ovalen-
taria gdm c6: phat sinh tli nhiing viing nudc ngot ven
bién la cdc bd c4 Nhéi Beloniformes (6), cd Chép ring
Cyprinodontiformes (1), va ca Sudt Atheriniformes
(1); phét sinh tii bién la ho cd Son Ambassidae (Order-
level incertae sedis) (3), bo ca Do6i Mugiliformes (3),
va ca Da nhdy hay Mao ga Blenniiformes (1).
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Va nhdnh tién héa dé tring tr6i ndi Eupercaria (cd
Mom Gerreiformes (1) ca Puc Sillaginidae (Order-
level incertae sedis) (1), cd Ky si hay Tai tugng bién
Ephippiformes (2), cd Buém Chaetodontiformes (2),
c4 bu Sciaenidae (1), cd Nhét vi hay Chim tring mit
to Monodactylidae (Order-level incertae sedis) (1),
ca Hong Lutjaniformes (2), c& Hudng vén Loboti-
formes (3), ca Trap Spariformes (1), cd Dia Siganidae
(Order-level incertae sedis) (1), cd Nau Scatophagidae
(Order-level incertae sedis) (1), cd Noc Tetraodon-
tiformes (4), c4 Céng Centrarchiformes (1), ca Vugc
Perciformes (3).

Mot s6 mé hinh phan bé trong méi trudng
nudc ngot

Theo Saitoh va cs. (2006), ngudn goc t6 tién cdc loai
c4 dang Chép Cypriniform & phia Pong Nam luc dia
Au - A 14 vi tri Nam A ngay nay va phat tan tryc tiép
dén cac luc vuc phy can ma séng Sai Gon - Dong Nai
12 mét trong s6 d6°!. Trong viéc xac dinh nién dai
theo sinh hoc phan tu, thai gian phan ky tuong déi
gilia cac dong bd ca Chép Cypriniformes la doc 1ap
6 y nghia dia chit hodc sinh thai. TS tién cdc loai an
tdo bam gyrinocheilid, botiid, chach da cobitid, chach
sudi nemacheilid xuat hién ti ~ 102,8-105,9 Ma ti
khu vic Nam A cho thdy kha ning sy va cham tiéu
luc dia An D6 v6i Au - A dan dén sy mé rong pham vi
cac loai nay vé phia Pong Nam bao gom luu vuc Sai
Gon - Bong Nai. Pha hé & Hinh 3A cho thdy trong
khi nhiéu nhanh cyprinid bén trong ngin va dit déu
doc theo céy, nhanh co ban cta céy A 1a ho cd May
Gyrinocheilidae lai dai bt thuong. Cac loai trong
nhoém nay thuong 1a loai dn moi 6 tdng ddy véi co thé
16n hon cac nhém khac. Chung gédm thtc an tu day
bang miéng hudng dudi, st dung cac ciu tric cia phé
quan va hau hong d€ gitt lai thiic an va téng cic chit
cin ra khoi 16 mang ctia ching. Gyrinocheilid ¢6 thé
khoéng séng cling noi véi cac lodi ca chép cyprinids
trong mot thoi gian dai. Céc loai chach dd nhu ca
heo botiid, chach suéi cobitid, baAm d4 gastromyzonid,
vay bang balitorid va chach dd nemacheilid c6 than
hinh ddn nhoé hon, nhung ciing 14 dong vat dn day.
Gyrinocheilid va céc loai chach d4 dai dién cho céc
héu dué tit cic nhém ca dang chép & gdc phat sinh
trong khao sat ctia ching t6i (Hinh 3A). Do d6, cach
gidi thich ngdn gon nhdt vé 16i sdng ctia t& tién chung
cypriniform 1a mét loai kiém an duéi day°!. Ngugc
lai, ho ca Chép Cyprinidae c6 miéng huéng dudi, than
day valén. Cacloai ho nay dn tap ca thuyc vat va dong
vat va thudng sinh sdng 6 tAng ddy dén tang gitia trong
cOt nudc ctia dong chdy séng sudi hodc ao ho. Ho ca
Long tong Danionidae ¢ cac phan ho chi yéu la cac
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loai ca ndi c6 thin dep mau bac va miéng trudc hodc
huéng 1én. Do d6, sy ra doi ctia cac dong trong phan
ho ctia Danionidae c6 thé di kém v6i sy di chuyén 1én
cdt nudc va tao thanh mot 16i séng lién quan dén viéc
kiém dn & tdng gitta va bé mat. Sy canh tranh c6 thé
dugc coi 1a dong luc loai bo tat ca trit mot s lugng
nho céc nhém kiém dn dudi ddy ctia moi dong ho cé
Chép Cyprinidae c6 co thé 16n. Nhiing con chach d4
than nho c6 thé da thoat khoi cudc canh tranh nay.
Céc loai cyprinid thudc dong ho Cyprinidae ngay nay
c6 théla nhiingloai s6ng s6t sau cudc canh tranh khéc
liét gia dinh nay°!.

Theo cac udc tinh ti nghién ctiu sinh hoc phéan tu
va ho so hda thach thi thoi diém bo ¢4 Da tron Sil-
uriformes bat ddu xudt hién vao ky Phén tring Sém,
trong khoang 135 Ma, khi Chéau Phi - Nam My chua
tach roi nhau. Theo Kappas va cs. (2016), tai goc
céy tién hoa ton tai hai phan bd Loricarioidei va
Diplomystoidei c6 phan b6 & Trung va Nam My, do dé
Nam My la ngudn g6c phit tich ctia bd c4 Da tron °.
Sau hai phén bd géc, phan b cd Nheo Siluroidei -
mot nhom don phat sinh - bat ddu xudt hién ~ 97 Ma,
sau khi Chéu Phi - Nam My da tdch r&i nhau. T6 tién
chung ctia Siluroidei phan tach nhau tit ~ 81,72 Ma,
c6 kha nang la nh¢ viéc phat tan tii Chau Phi sang
Chau A thong qua nhiing hanh lang nong trén ving
bién ¢6 ndi luc Tethys. Nguyén thity cd Da tron 1a cac
loai séng day, phat trién bén cip rau dé thim do trong
moi trudng t6i, xuong dau va tia dau tién clia vy nguc
héa cling va sic nhon d€ chéng d& va cham va khong
vay d€ dé ludn ruc thich nghi theo nén day. Do vay,
t6 tién cdc ho cd Da tron da phét sinh néi dia (intra-
continental) khd s6m cho dén cu6i ky Phén trdng ~ 66
Ma khi c6 su no6i tiép theo sau cac sy kién tach roi ctia
céc chau luc Nam My - Phi Chau ~ 86-101 Ma*®52,
Con su da dang hoa vé cac giong loai clia bd ca Da
tron Siluriformes khéi diém xay ra sau khi An Do va
cham Au - A vao ddu dai Tan sinh ~ 50 Ma. Sinh théi
ctia cac ho ca chinh cling hinh thanh theo d6. Trong
dam lay, ham lugng ion thép va it oxygen nén ho ca
Tré Clariidae da phét trién cu tric mé 1§ (labyrinth)
bén trong d€ gitt 4m cho ho hdp khi méi trudng nude
can va rau phat trién d€ tham do khi s6ng ruc trong
day bun. Pha hé & Hinh 3B cho thdy ho ca Tré Clari-
idae nim & gbc cay tién hoa, 1a nhém cd Da tron phat
sinh d4u tién trong tit ca cdc nhém hién nay & luu vuc
song Sai Gon - Bong Nai. Sau d6, céc loai lén s6ng ndi
O tdng nudc gitia va gan mat, khi do6 cac cp rau tham
do moi trudng tiéu gidm kich ¢d, tia don vay nguc hoa
mém, ham phét trién, miéng hudéng trén dé€ sin moi
nhu & ho cd Nheo Siluridae. Cacloai song day ¢ haluu
s6ng 16n ra t6i ctia song va bién c6 ho ca Uc Ariidae
sOng day va ca Ngat Plotodidae séng hang. Cac loai
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song ndi tiéu gidm kich ¢& rau tham do, chiém linh
trong cot nudc cac séong 16n 6 Nam A va Dong Nam
A nhu ho c4 Tra Pangasiidae. Céc ho 14n lugt séng
tng ddy cdc song 16n phat trién céc cap rau thim do
& ho ca Lang Bagridae, di chuyén 1én ting mit trung
luu sdng, gidm kich ¢ rdu thim do nhu & ho ca Sat
Aillidae. D6i véi cac ho di chuyén thich nghi véi nén
da ghénh thac cta séng 16n theo d6 cao vao sudi nha
phét trién gidc bim & nguc va b trude vay nguc va
gidm chiéu cao lung bung phia d4u, cac cip rau tham
do bién déi va tiéu giam d€ ho tro kha ning séng bam
nén day nhu ho c4 Chién Sisoridae. O su6i, cic loai
kéo dai than nhu ho ca Chién bet Amplycipitidae, va
tiéu gidm ludn bong boi 6 ho Akysidae.

Theo Britz va cs. (2020), dua vao cac udc tinh phan
t va ho so hoa thach thi thoi diém td tién cta hai
b cd Mang lién Synbranchiformes va c4 R Anaban-
tiformes c6 thé da xudt hién & siéu luc dia Gondwana
vao ky Jura mudn, trong ~ 162 Ma, khi Chau Phi -
Nam My chua tach r&i nhau . Pha hé & Hinh 3C cho
théy tai géc céy tién héa, nhiing ho cta b ca Mang
lién s6ng day, vay va vdy tiéu gidm da phat sinh trong
ndi luc Gondwana tif rit sém trong ~ 147-135 Ma.
T cac loai ctia ho Chach séng Mastacembellidae va
Chach giun Chaudhuriidae séng trén nén day bun &
cdc dam lay, sdng sudi nén tiéu gidm véy va vdy. Dén
céc loai ho Luon Synbranchidae thi chuyén séng chui
rtc hdn vao bun nén tiéu gidm mit, vdy va tiéu bién
vay, nhung lai phét trién hé théng khitu gidc nhay bén.
Mot s6 rét it loai ho Indostomidae thi gidm kich thudc
co thé, mét phat trién, c6 vdy va vy s6ng ndi trong
tdng nudc gitia & cac ddm lay nude ding.

B¢ ca RO Anabantiformes phét sinh mudn hon cing &
siéu luc dia Gondwana, chinh xac c6 thé § vi tri Chau
Phi ngay nay vao ky Phén tring sém ~ 131 Ma. B¢
Anabantiformes di chuyén vao céc tidng nudc séng
néi cung khodang thoi gian da dang hoéa cac ho cua
bd Synbranchiformes, khi tit ca cic bo cd nay duong
nhu cting song trong nhiing dim lay nudc diing bén
trong noi luc & vi tri Chau Phi ngay nay. Cac ho phat
sinh d4u tién di chuyén vao song sudi va qua lai véi
dam 14y, ching phan chia chiém linh méi trudng nude
chay 6 ho Ro song Pristolepidae va nudc diing 6 ho Sat
vén Nandidae vao ~ 122 Ma. Trong moéi trudng dam
lay ham lugng ion thép va it oxygen, cdc ho cd R6 da
phat trién cdu tric mé 16 (labyrinth) & goc trén cta
mang dé giti oxy cho ho hép va trong mai trudng nude
diing phan 16n cac ho ctia bd ca RO da hinh thanh tap
tinh chdm séc con non (4p tring trong miéng, lam t6).
Céc ho cd Loc Channidae, ho ca Ro tia Osphronemi-
dae, c4 Mui Helostomidae va ca R6 dong Anabanti-
dae lan lugt phat sinh khi siéu luc dia Gondwana bt
d4u phan ra va Madagascar - An D¢ tach khoi Chau
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Phi vao ky Jura muén / ky Phan trang sém ~ 165-121
Ma®°. Khi Madagascar - An Do bit ddu phan ra va
An D¢ di chuyén theo huéng Pong Bic va cham véi
luc dia Au A sau d6 vao ~ 50 Ma thi cdc ho c4 nay di
bat dau da dang gidng loai va phén tdn ra khip Nam,
Dong va Dong Nam A48,

Pac diém khu hé ca néi dia Sai Gon - Pong
Nai va mé8i quan hé véi cac khu hé ca Séng
Mé Kong va Sundaland

Phan logi Sinh thdi cdc loai cd

Ca & vung nudc noi dia song Sai Gon - Pong Nai da
khao sat dugc phan loai theo cdp ho dua vao lich st
sinh thai va tién hoa ctia chung theo Berra (2001) 26,

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

o Thi sinh (Secondary) mot s6 loai c6 kha ning
chiu man. Gém cic bo Clupeiformes, Beloni-
formes, va ho Ambassidae.

o Ngoai sinh (Peripheral) loai tii cic ho &
bién nhung c6 mdt khoang thoi gian hodc
song hoan toan & trong nudc ngot. GoOm

cac ho ca va cac bo Myliobatiformes, Elopi-

formes, Anguilliformes, Gonorynchiformes,

Batrachoidiformes, ~ Scombriformes,  Syn-

gnathiformes,  Gobiiformes, Polynemidae,
Toxotidae, Centropomidae, Pleuronectiformes,
Atheriniformes, Mugiliformes, Blenniformes,
Gerreiformes,  Sillaginidae, ~Ephippiformes,
Chaetodontiformes, Sciaenidae, Monodactyli-
dae, Lutjaniformes, Lobotiformes, Spariformes,
Siganidae, Scatophagidae, Tetraodontiformes,

Centrarchiformes va Perciformes.

Su phén bé ctia cic 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).

Nhom chia sé va nguén géc tii song Mé Kong cd
159 loai: b ca Ludi xuong hay That lat Osteoglos-
siformes [ba loai, ho c4 Ludi xuong Osteoglossidae
(Scleropages formosus*), ho ca That lat Notopteri-
dae (Notopterus notopterus*, Chitala ornata)], bd ca
Chép Cypriniformes [86 loai gom c6 ho ca May
Gyrinocheilidae (Gyrinocheilus aymonieri), ho cd Heo
Botiidae (ndm loai, Yasuhikotakia morleti*, Y. eos,
Syncrossus beauforti*, S. helodes, Ambastaia nigro-
lineata), ho cd Chach Cobitidae (nam loai, Acan-
thopsoides gracilentus, Acanthopsis rungthipae, Lep-

idocephalichthys hasselti*, Pangio aff. ablonga, P.
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Cypriniformei ‘

(A)

Labeo pierrei

R. tornieri

r sumapina

H.gonionotus
<7 ¢

AU

H.pierrei

43.7 Ma

Siluriformes

23.8Ma

40.1 Ma

Pangasius elongatus

105.0 95.0 85.0 75.0 45.0 35.0

25.0

15.0

0.0

Synbranchiformes

Anabantomorphariae

/ Anabantiformes

~_ Osphronemus gourami

160 140 120 100 80 60

40

20

Ho Cé& May Gyrinocheilidae (1 loai)

Ho C& Heo Botiidae (5)

Ho Cé Chach Cobitidae (5)

Ho Ca Chach su8i Nemacheilidae (6)
Ho Ca B&m d& Gastromyzonidae (1)
Ho C& Vay bé&ng Balitoridae (4)

Phan ho Ca Tréi Labeoninae (15)

Phan ho Cé Hé Probarbinae (2)

Phén ho Ca Chép Cyprininae (1)

Phan ho Ca Pha Torinae (2)

Phan ho Cé Srang Acrossocheilinae (1)
Phan ho C4 Ram Smiliogastrininae (5)
Phén ho Ca Trang Poropuntiinae (19)
Ho Ca Chay Leptobarbidae (1)

Phéan ho Ca Long tong bay Esominae (1)
Phéan ho Ca Long tong Rasborinae (8)
Phan ho C4 Chedrinae (3)

Phan ho Ca Xam Danioninae (4)

Ho C4 Muong Xenocyprididae (3)

Ho C4Tré Clariidae (2)

Ho C& Nheo Siluridae (8)

Ho C4 Uc Ariidae (1)

Ho C4 Ngét Plotosidae (1)

Ho C4 Tra Pangasiidae (7)

Ho Cé Lang Bagridae (14)

Ho Ca Sat Ailiidae (2)

Ho C& Chién Sisoridae (5)

Ho Ca Chién bet Amblycipitidae (0)

Ho Indostomidae (1) Monopterus javanensis
Ho Luon Synbranchidae (2)

Ho C& Chach giun Chaudhuriidae (1)
Ho Ca Chach sdng Mastacembelidae (4)
Ho C4 Ré song Pristolepidae (1)

Ho C4 Sac vén Nandidae (1)

Ho C& Léc Channidae (4)

Ho Ca Ré tia Osphronemidae (7)

Ho C4 Mui Helostomatidae (1)

Ho C4 RO déng Anabantidae (1)

sepiundAy

aepluojueq

Hinh 3: Pha hé phat sinh ho cia b6n b6 ca néi dia da dang nhat & séng Sai Gon - Dong Nai va cac luu vuc phu can,
56 loai ca dugc ghi chi sau méi ho: (A) bd ca Chép Cypriniformes, (B) bé ca Da tran Siluriformes, (C) bd ca Mang
lién Synbranchiformes va bd ca Ré dong Anabantiformes (két hgp dir liéu gen tir nghién ctu nay véi Wang va cs.
20163, Kappas va cs. 2016 “° va The Fish Tree of Life>*, Riiber va cs. 2006 “8).
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myersii), ho cd Chach dd Nemacheilidae (bay loai,
Nemacheilus zonatus, N. masyae*, N. longistriatus,
N. platiceps, Schistura dalatensisi, S. namboensisi,
S. yersinii), ho cd Vay bang Balitoridae (bon loai,
Hemimyzon papilio, Homalopteroides smithi, Homa-
loptera confuzona, Balitoropsis zollingeri*), ho ca
Chép Cyprinidae (44 loai, Cirrhinus microlepis, Labeo
pierrei, L. chrysophekadion*, Ceratogarra cambodgien-
sis*, Garra cyrano, Cirrhinus prosemion, Lobocheilos
rhabdoura*, Henicorhynchus entmema, Crossocheilus
atrilimes, Cr. reticulatus, Labiobarbus leptocheilus*,
Osteochilus melanopleura®, O. vittatus*, O. micro-
cephalus®, O. waandersii*, Catlocarpio siamensis, Pro-
barbus jullieni*, Onychostoma meridionale, Tor tam-
bra*, Neolissochilus stracheyi*, Barbodes aurotaenia-
tus*, Hampala macrolepidota®, Puntigrus partipen-
tazona*, Puntius brevis*, Systomus rubripinnis*, Cy-
clocheilichthys apogon*, C. armatus*, C. repasson*,
Cyclocheilos enoplos, Albulichthys albuloides*, Cos-
mochilus harmandi, Puntioplites falcifer, P. proctozys-
tron, Barbonymus schwanenfeldii*, B. altus*, Scaphog-
nathops stejnegeri, Poropuntius normani*, P. deaura-
tus, Hypsibarbus gonionotus*, H. malcolmi*, H. la-
gleri, H. pierrei, Mystacoleucus atridorsalis, M. ob-
tusirostris*), ho ca Chay Leptobarbidae (mét loai, Lep-
tobarbus rubripinna*), ho ca Long tong Danionidae
(16 loai, Esomus metallicus*, Rasboradaniconius*, R.
dusonensis*, R. tornieri*, R. sumatrana*, R. trilineata*,
R. rubrodorsalis, R. borapetensis*, R. paviana*, Lucio-
soma bleekeri, Opsarius aff. koratensis, Op. pulchel-
lus, Danio albolineatus, Devario leptos, De. gibber,
Laubuca siamensis*), ho cd Muong Xenocyprididae
(ba loai, Oxygaster pointoni, Paralaubuca riveroi, P.
typus)], bd ca Da tron Siluriformes [41 loai, ho c4
Tré Clariidae (hai loai, Clarias aff. batrachus, Clarias
macrocephalus), ho ca Nheo Siluridae (tam loai, Wal-
lago micropogon, Ompok siluroides, Wallago attu*, Be-
lodontichthys truncatus, Phalacronotus apogon*, Ph.
bleekeri, Kryptopterus cheveyi, Kr. geminus), ho ca
Ngét Plotosidae (Plotosus canius+), ho ca Uc Ariidae
(Arius maculatus+), ho ca Tra Pangasiidae (bay loai,
Pangasius bocourti, P. krempfi, P. mekongensis, P. lar-
naudi, P. elongatus, P. macronema, Pseudolais pleuro-
taenia), ho ca Lang Bagridae (14 loai, Bagrichthys ma-
jusculus®, Hemibagrus spilopterus, H. wyckii, H. wyck-
ioides, Mystus gulio, M. velifer*, M. albolineatus, M.
singaringan™, M. bocourti, M. mysticetus, M. rhegma,
M. multiradiatus, M. atrifasciatus, Pseudomystus sia-
mensis), ho ca Sat Ailiidae (hai loai, Laides longibar-
bis, Clupisoma sinensis), ho ca Chién Sisoridae (ndm
loai, Amblyceps serratum, Bagarius lica*, Glyptotho-
rax lampris, G. porrectus, G. longinema), ho ca Chién
khong béng boi Akysidae (Akysis clavulus®)], b ca
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Mang lién Synbranchiformes [tdm loai, Luon Syn-
branchidae (hai loai, Monopterus javanensis*, Ophis-
ternon aff. bengales*), ho Indostomidae (Indosto-
mus spinosus), ho cd Chach séng Mastacembelidae
(bon loai, Mastacembelus aft. armatus, M. favus*, M.
erythrotaenia*, Macrognathus siamensis), ho Chach
giun Chaudhuriidae (Chaudhuria caudata)], bo ca
RO Anabantiformes [15 loai, ho cd Sat vén Nandi-
dae (Nandus oxyrhynchus), ho cd Rd song Pristolep-
idae (Pristolepis fasciata*), ho cd Loc Channidae (bon
loai, Channa micropeltes*, Ch. Lucius*, Ch. aff. stri-
ata*, Ch. limbata*), ho ca Ro tia Osphronemidae (bay
loai, Osphronemus gourami*, Trichopodus pectoralis*,
T. trichopterus®, T. microlepis, Trichopsis vittatus, Tr.
pumila, Betta prima), ho cd Mui Helostomatidae
(Helostoma temmincki*), ho ca R6 doéng Anabanti-
dae (Anabas testudineus™)], bd cd Nhai Beloniformes
[sau loai, ho ca So6c Adrianichthyidae (Oryzias hau-
giangensis), ho ca Nhai Belonidae (hai loai, Strongy-
lura strongylura +, Xenentodon canciloides*), ho ca
Lim kim Hemiramphidae (ba loai, Zenarchopterus
buffonis, Dermogenys siamensis, Hyporhamphus lim-
batus)]. Nhom dac hiiu ¢6 ngudn gdc phat sinh tit
Mé Kong c6 ba loai (ddu %), hai ho thit sinh c6 hai loai
(d4u +), loai c6 xuit hién & Sundaland c6 d4u *.
Nhom chia sé va ngudn goc tii song Hong c6 ba loai:
bd ca Chép Cypriniformes [ba loai, ho ca Chach Co-
bitidae (mot loai Misgurnus anguillicaudatus), ho ca
Bam da Gastromyzonidae (hailoai, Annamia aff. nor-
mani ai, Annamia aff. normani di)]. Hai loai dic
hiiu c6 ngudn géc phat sinh tit song Hong (d4u %)
Nhoém ngoai sinh tit bién sinh séng chu yéu viung
ctia song nudc g, mot s6 it di sdu vao nude ngot va
con lai 1a cdc loai & bién ghé tham vao vung nuédc
lg. Nhém cd nay phan 16n c¢é phan bd rong khip
vung sinh thi An Do - Tay Thai Binh duong gom it
nhit 81 loai tiéu biéu dugc bit gip thudc cac bd Dudi
Myliobatiformes [ho ¢4 Dudi Dasyatidae (Fluvitry-
gon oxyrhynchus*)], bd ca Chéao bién Elopiformes [hai
loai, ho Elopidae (Elops hawaiiensis) va Megalopidae
(Megalops cyprinoides)], bo ca Chinh Anguilliformes
[ba loai, ho c4 Chinh Anguillidae (Anguillia mar-
morata), ho cd Chinh rin Ophiichthidae (Ophichthus
rutidoderma, Pisodonophis boro)], bo ca Trich Clu-
peiformes [bon loai, ho ca Tréng Engraulidae (Septip-
inna crocodilus), ho ca Trich Clupeidae (ba loai, Clu-
peoides borneensis*, Anodontostoma chacunda, Sun-
dasalanx praecox*)], bd cd Mang sita Gonorhynci-
formes [ho Chanidae (Chanos chanos)], bd ca Ham
é&ch Batrachoidiformes [ho ¢4 Mang éch Batrachoi-
didae (Allenbatrachus grunniens)], b ¢4 Ham dinh
hay Ngua xuong Syngathiformes [ba loai, ho ca Phén
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Mullidae (Upeneus tragula), ho ca Dan lia Callionymi-
dae (Callionymus curvicornis), ho c4 Ham dinh hay
Ngua xuong Syngnathidae (Doryichthys boaja)], bd
cd Thu ngti Scombriformes [ho c4 Bac ma Scombri-
dae (ca Thu song Scomberomorus sinensis)], ho cd Nhu
Polynemidae (c4 Phen vang Polynemus melanochir),
ho c& Mang r6 Toxotidae (Toxotes chatareus), ho
ca Chém Centropomidae (Lates calcarifer), bd ca
Bon Pleuronectiformes [bay loai, ho Paralichthyidae
(Pseudorhombus arsius), ho ca Lugi trau Cynoglossi-
dae (bon loai, Cynoglossus abbreviatus, Cyn. quadri-
lineatus, Cyn. cynoglossus, Cyn. feldmanni), ho ca
Ludi méo Soleidae (hai loai, Brachirus harmandi, Br.
orientalis)], bd ca Chép ring Cyprinodontiformes [ho
cd Bac dau Aplocheilidae (Aplocheilus panchax*)], bd
cd Sudt Atheriniformes [ho Atherinidae (Hypoathe-
rina valenciennei)], ho cd Son Ambassidae (bdn loai,
Ambassis kopsii, A. vachellii, Parambassis siamen-
sis+*, P wolffii+*), bd ca D&i Mugiliformes [ba loai,
ho Mugilidae (Chelon subviridis, Paramugil parma-
tus, Moolgarda cunnesius)], bd cd Da nhay hay Mao
ga Blenniiformes [ho c4 Da nhay Blenniidae (Phen-
ablennius heyligeri)], ho ca Puc Sillaginidae (Sillago
sihama), b0 ca Ky si hay Tai tugng bién Ephippi-
formes [hai loai, ho ca Hién Drepaneidae (Drepane
punctate), ho Ephippidae (c4 Chia vo6i vang Proter-
acanthus sarissophorus*)], b ca Buém Chaetodon-
tiformes [ho cd Liét Leiognathidae (it nhat hai loai,
Leiognathus equula, Nuchequula gerreoides)], ho ci
Du Sciaenidae (ca St bac Boesemania microlepis),
ho c4 Nhit vi hay Chim tring mit to Monodactyl-
idae (Monodactylus argenteus), bd ca Hong Lutjani-
formes [hai loai, ho c4 Sao Haemulidae (Pomadasys
maculatus), ho ca Hong Lutjanidae (Lutjanus russel-
lii)], b6 Lobotiformes [ho ¢4 Hudng vén Datnioidi-
dae (Datnioides pulcher+, Datnioides polota*)], b ca
Trap Spariformes [ho Sparidae (Acanthopagrus paci-
ficus)], ho ca Dia Siganidae (Siganus fuscescens), ho
ca Nau Scatophagidae (Scatophagus argus), bd ca
Néc Tetraodontiformes [ho Tetraodontidae (bdn loai,
Carinotetraodon lorteti*, Pao leiurus+*, Dichotomyc-
tere ocellatus, D. nigroviridis)], bd ca Thai duong Cen-
trarchiformes [ho ca Cang Theraponidae (Therapon
jarbua)], bd ca Vugc Perciformes [ba loai, ho ca Mu
Serranidae (Epinephelus coioides), ho ca Chai Platy-
cephalidae (Platycephalus indicus, Sorsogona turbec-
ulata)]. Riéng by cd Bong Gobiiformes phd bién,
c6 kha nédng thich nghi ca nuéc ngot va man véi it
nh4t 23 loai tiéu biéu & viing sinh théi An Do - Tay
Théi Binh duong dugc bét gip, trong s6 d6 ¢ mot
loai s6ng thudn trong nudc ngot trén sudi (bong mat
Papuliogobius ocellatus) [it nhat 23 loai, ho cd Bdong
den Eleotridae (it nhat mot loai Eleotris fusca), ho ca

Bong cau Butidae (it nhat ndm loai Bostrychus sinen-
sis, Butis butis, Butis amboinensis, Butis koilomatodon,
Oxyeleotris marmorata+*), ho ca Bong thoi 1oi Oxud-
ercidae (it nhét 12 loai Periophthalmodon semptemra-
diatus, Trypauchen vagina, Pseudapocryptes elongates,
Parapocryptes serperaster, Boleophthalmus boddarti,
Caragobius urolepis, Stenogobius mekongensis, Redigo-
bius chrysosoma, Brachygobius doriae*, Stigmatogob-
ius pleurostigma, Mugilogobius chulae, Papuligobius
ocellatus+), va ho cd Bong tring Gobiidae (it nhét
ndm loai Glossogobius aureus, Gl. giuris, Favonigobius
aliciae, Acentrogobius canius, A. nebulosus)]. Trong
nhom cd nudc 1g ¢ sdu loai (ddu +) séng thudn nudec
ngot. Trong khu hé ca song Sai Gon - Péng Nai va phu
cén, mot s6 ho cd nudc ngot nguyén sinh ¢ phan bd
chau Phi - chau A (vi du: ho c4 Mon Osteoglossidae,
ho cé That lat Notopteridae, ho cda Chép Cyprinidae
(ca Troi va Stit mii Labeoninae, ca Ngua xam Torinae,
c4 Bung lugi hai Smiliogastroninae, ho c4 Chedrinae),
ho c4 Tré Clariidae, ho cd Mang lién Synbranchidae,
ho ca Chach sdng Mastacembelidae, ho c4 Loc Chan-
nidae, ho cd R6 dong Anabantidae, va ho thi sinh ca
Bac d4u Aplocheilidae)°”. Dang cht y, hau hét chiing
déu co su da dang ki€u nhan (karyotype) néi bét, 1a
két qua ctia hang triéu nam dong gen gidi han gitia
céc nhanh ca Chau Phi va Chau A8,

Khu hé ca nudc ngot 6 hé thong séng Sai Gon - Dong
Nai dugc khao sét cho thdy cha yéu 13 cac loai cé oto-
physan goém hai bd ca Chép Cypriniformes va ca Da
tron Siluriformes v6i 127 loai (52%) trong s6 242 loai
(Hinh 2). Su théng tri nay ciia nhém cé otophysan
gan tuong duong & song Mé Kong v6i khoang 657 loai
(60%) trong s6 khoang 1100 loai'!. Nhém cé oto-
physan c6 nhiing dac diém gitp thich nghi v6i moi
trudng song sudi, thudng xuyén duc, nhiéu séng xody,
6 bién ddng hoéa hoc va nhiét d9°>°. Trong d6 c6 cdu
tric xuong Weberia (mot chudi xuong két ndi bong
bai vdi tai trong) gitip ching cé thinh gidc nhay bén,
déc biét hitu ich khi & trong moi trudng nudc duc
hoéc vao ban dém. Nhiing loai c4 nay la nhém théng
tri trén tét ca cac luc dia ngoai trii Australia va Nam
Cuc®. Ngugc lai, viing ven bién ¢ cic nhém c4 non-
otophysan, ca dang Vugc (Percomorpha), dya vao thi
gidc va cdc ddu hiéu thi gidc d€ kiém én, tuong tac
trong loai va tranh dong vat sain mai.

Da dang cdc loai cd va su ddc hitu

Su da dang c4 ban dia 6 hé thong song Sai Gon - Dong
Nai (28 b¢, 78 ho, 165 giéng, 242 loai) so v6i cac hé
ca noi dia duyén hai Bdc Trudng Son (23 b, 61 ho,
118 gidng, 157 loai) va Nam Truong Son (25 b, 57
ho, 116 gidng, 139 loai) la cao nhat trong cic hé ca
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ctia cac luu vuc song noi dia Viét Nam 61,62 He thong
song Sai Gon - Pong Nai ciing la hé théng song ndi
dia dai nhit Viét Nam bét nguén tit cao nguyén Lang-
biang c6 nhiéu su da dang sinh canh thay vuc nén
hinh thanh sy da dang loai cd cao nhit. Trong do
162 loai (khoang 67%) dugc ghi nhén la ca nudc ngot
nguyén sinh trong khi cac loai ca nudc ngot ngoai sinh
c6 ngudn goc chu yéu ti cac ho bién va viing ctia song
80 loai (khoang 33%). Ty 1¢ nay gan tuong duong véi
& hé ca song Mé Kong 1a 60% c4 nudc ngot nguyén
sinh va 40% nudc 1g ngoai sinh!'!. Mdt s6 loai ciia
song chua dugc khao sat nay ghi nhan vi ching rét c6
thé dugc tim théy trong hé thong séng vao mot thoi
diém nao d6 khong triing vdi thai gian khao sét nay.
Nam loai dac hiiu nudc ngot nguyén sinh & hé thong
song Sai Gon - Pong Nai dugc ghi nhén (khoang 3%)
trén tong 162 loai nudc ngot nguyén sinh ctia khu hé.
Tinh ddc hitu & hé thong song Sai Gon - Déng Nai
la két qua sy hinh thanh loai cta cic dai dién hai ho
c4 Chach da Nemacheilidae va ca Bim da Gastromy-
zonidae chuyén biét séng va c6 xu hudéng bi co lap
trong cac phu Iuu song & ving cao Nam Trudng Son.
Cacloai chuyén biét c6 phan b6 han ché trong cac sinh
canh viing cao nay c6 nguy co tuyét chting ddc biét khi
moi trudng song bi thay d6i nghiém trong.

Ty 1é cao ctia cac loai ¢6 ngudn gdc tu bién c6 80 loai
6 thé dugc giai thich boi khu vic ciia song rong 16n
va su da dang cao clia cdc loai cd lién quan dén khu
viic nudc nong rong 16n dugc goi 1a Thém Sunda &
Bién DPong. Mot s6 con song 16n d6 vao khu vyc nay
6 vinh Thai Lan da cho phép nhiéu loai sinh vat thich
nghi v6i moi trudng ctia séng. Mot s6 loai trong s6
nay sau do6 da dinh cu xa hon & thugng ngudn trong
viing nuée ngot. O hé thdng séng Sai Gon - Déng Nai,
viéc dinh cu hoa dé dang hon vi khong c6 rao can tu
nhién doc khoang 114 km tli chin dép (trudc do l1a
théc) Tri An dén ctia song.

Su két ndi qud khir ciia séng Sai Gon - Péng
Nai va cdc séng phu cdn vdi séng Mé Kéng

bic di€m ctia cé 6 hé thong séng Sai Gon - Pong Nai
va cacluu vic phu canla sy hién dién 156 loai (khoang
96%) trén tong s6 162 loai nudc ngot nguyén sinh chia
sé v6i song Mé Kong. S6 loai nay da dén hé thong
song Sai Gon - Pong Nai tli khi nao va theo dudng
nao khi hé théng séng nay hoan toan doc lap véi song
MéKong? C6 hai hé théng nén séng ¢6 cao hon 100 m
va 40 m dugc tim thdy doc theo ta ngan song Mé Kong
hién dai tit phia Nam Lao, dén Dong Bic Campuchia
cho dén khic cua vudng géc vé phia Nam Kratié, tai
d6 ca hai nén séng déu tiép tuc di vé phia Nam vao
Viét Nam va d8 nudc vio Song Bé%. Thong tin nay
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chi ra réng, truéc déy c6 mot con song 16n chay qua
khu vuc nay va song Mé Kong & Pong Campuchia va
Nam Lao c6 thé da st dung tuyén dudng nay trudc
khi c6 nhiing dong dung nham bao pht phéan 16n
mién Dong Nam Campuchia trong thé Pleistocen (~
1,8 Ma) 1.

Trong ky D¢ ti (~ 5 kya—1,8 Ma), khi dong chay Mé
Kong kéo dai vé phia Nam, vugt qua Memot va Snuol
& Campuchia va tii d6 di vao Viét Nam trong mot khu
vuc la mét phén cta luu vic song Sai Gon va song Bé
ngay nay. Thém song Mé Kong cit c¢6 16p phi sa c6
dugc tim thdy ¢ gan Bién Hoa cho biét dong song da
hién dién ~ 0,8 Ma dua trén thong tin gdn day nhat vé
Su kién Tac dong Australasian (the Australasian Im-
pact Event). Tudi ctia nén song nay c6 thé bit dau tu
thé Pleistocen sém hodc Pliocen (2,58 Ma)®*. Nhu
vay, trudc thé Pleistocen, song Mé Kong da chay qua
Kratie, Campuchia va ré huéng Dong vao Viét Nam &
khu vuc gitia song Bé va song Sai Gon ngay nay va cudi
cuing d6 vé Bién Dong. Khi c6 Sy kién Tac dong Aus-
tralasia lam cho mét s6 khu viic Pong Duong diit gay,
ntt va nghiéng dan dén hoat dong phun trao nham
thach nui lta trong thé Pliocen va Pleistocen. Mot loat
cac dong dung nham c6 tac dong 16n nhat dén dudng
di ctia song Mé Kong bt dau tit Kompong Cham va
kéo dai theo dong vé phia Bong Nam, bao géom cac
dong chay tai Suong, Memot, H6n Quan va c6 thé ca
Xuan Loc. Céc dong chay dung nham 16n tai Snuol
va Loc Ninh va cdc dong chay nho khéc ciing 6 thé
tham gia. Hoat dong nui ltia nay lién quan dén qud
trinh kién tao m& rong va mot s6 dong chay doc theo
cac dudng dit gay. Méi lién quan cta nhiing dong
chay nay véi cac con dudng hién tai va trude day ctia
song Mé Kong 1a rét rd rang. Sau cac dgt phun trao
cudi cung ~ 0,65 Ma, song Mé Kdng & khu viic Kon-
pong Cham bi chdn dong bdi dung nham, nén dugc
chuyén hudng thing vé phia Tay, dé réi di qua gitia
Kompong Cham va cic canh d6ng dung nham Suong,
noi né ti€p cin va hgp nhat véi Tonlé Sap & phia Tay

Campuchia !

. Khc cu6i ctua song Mé Kong c6 bo
lai n6i vé6i cac dong con lai tif cao nguyén Langbiang
va nhiing phu luu sét lai & cao nguyén Haut Chhlong
(Song Bé) hop lai thanh hé théng song Sai Gon - Pong
Nai. Mot phan ctia khu hé c4 Mé Kong da dugc song
Sai Gon - Dong Nai bat giii tli d6, ton tai va sinh séng
dén ngay nay.

Mot 1ong song bo hoang thi ba dugc chi ra trén ban
do6 khi vao Viét Nam va sau dé bién méit vao Dong
Thap Mudi ¢ tinh Long An & thugng nguén Moc Héa,
va gan Song Vam Co Tay ctia hé thong séng Sai Gon.
6566 " Khu vuc

thugng ngudn ctia long séng bi bo hoang nay 1a viing

Long séng nay dugc cho la kha 16n

dong bang ngép 1a. Néu day 1a mot trong nhiing dong
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chdy c6 xua ctia song Mé Kong thi kha phu hgp. Vi
dong chdy nay gdn song Sai Gon va séng Cuiu Long,
nén nhiing con sdng nay cé thé c6 chung cic dong
chay trong qué khit. Song Vam Co Pong c6 thé van
ndi véi song Mé Kong khi la lut. Ngay nay, véi nhiing
con kénh n6i ddng bing, cdc hé cd ctia ching rét giong
nhau, néu khong muén néi la gan nhu nhau. Cac
di liéu khac ciing cho thdy ca Loc den, Channa aff.
striata®’, ran bun song Mé Kéng, Enhydris subtaeni-
ata 8 va mot s6 sinh vat khac 1%9%70 phat tan tit Chao
Phraya dén ha luu song Mé Kong xay ra trong mot su
kién phat tdn duy nhét cach day 190 ngan nam (kya).
Mot trudng hop tuong tu 1a ca Hong nhau Poropun-
tius normani xudt hién & thugng ngudén séng Song
Bé - Pong Nai dén nhiing song ngdn & Tay Nam
Campuchia va Péng Nam Thai Lan’!. O Viét Nam,
loai nay xuédt hién & thugng ngudn hé théng song
Sai Gon - Pong Nai va hai phu luu séng ngén
phu can 1a séong Phan, Ninh Thuén va song Liy,
Binh Thuén.
nhiing phu luu ctia dong séng Mé Kong cé khi
theo dudng Sai Gon - Pong Nai d6 ra thém cua
bién Can Gi6 ngay nay va sau thoi ky bang ha

Cé thé song Phan va song Dinh la

cudi cung khi nudc bién dang 1én lam cdc tap doan
ca Chach sudi Schistura namboensis, Esomus metal-
licus, Rasbora paviana, Ceratogarra cambodgiensis,
Osteochilus vittatus, Barbodes rhombeus, Systomus
rubripinnis, Cyclocheilichthys apogon, Poropuntius
normani, Hemibagrus spilopterus, Pseudomystus sia-
mensis, Akysis clavulus, Xenentodon canciloides, Betta
prima va vai loai phg bién khéc rit 1én trén thugng
ngudn cta nhiing séng nay ngay nay. Hodc c6 thé, c6
nhiéu dong chdy dung nham gén day da lam dap ngian
céc con song, tich roi ddu nguodn cac dong chay thanh
nhiing dong song riéng biét nhu séng Dinh, song Ly
va song Pha. Dong thoi c6 nhiing ndi két rdi tach
dong gitia song Dinh vé phia Bic v6i song Céi, Khanh
Hoa va t6i song Ba, Pht Yén trong mot loat cac phun
trao va kién tao co nién dai tit Pliocen va Pleistocen ©>.
Gia thiét nay phii hop véi cdc dong Annamia aff. nor-
mani d phan bo tii sdng Ba, song Céi va sdong Pd Mai
- séng Dinh va dong Annamia aff. normani a phan bo
ti song Krong N6 - Srepok véi thugng ngudn song
Pong Nai (di liéu chua cong bd). Tuy nhién, véi sy
hiéu biét v€ dia mao va kién tao vé viing nay ctia ching
ta con han ché, nén chua thé xdc dinh dugc (céc) sudi
nao hodc mot phén ctia (cac) dong sudi co lién quan
da két n6i bat dong véi nhau. Tat ca cc loai nay déula
cu dan cta ving thugng nguén cdc con séng viia ké.

Mét sé mé hinh phdn bé lién quan Sundaland
Trong cac loai ca di chuyén qua ti sobng Mé Kong, khu
hé ca Sai Gon - Pong Nai va cac luu vuc lan cin ciing

v6i hé ca song Mé Kong hién tai chia sé v6i hé cd cha
khu vyc rong 16n ctia quan dédo Sunda (Sundaland,
bao gébm Ban dao Malaysia, va cac ddo Borneo, Suma-
tra va Tay Java). M6 hinh phéan b6 nay cho thdy c6 77
loai khao st bat gap (c6 ddu *) trong do c6 65 loai
nudc ngot nguyén sinh chiém khodng 42% trén 156
loai cd nudc ngot nguyén sinh ctia khu hé c4 Sai Gon
- bong Nai va céc luu vuc 1an can chia sé véi song
Mé Kong. Nhiing kiéu phin b6 nay c6 thé dugc giai
thich bang sy phét tén ky Dé Td: M6 hinh phan b
nay c6 1€ la do cac két ndi cac luu vic song trude day
trén Thém Sunda trong qua trinh bang ha thé Pleisto-
cen (xem Hinh 1). Trong thoi gian cuc dai bang ha,
nhiing con cd nay c6 1& da phan b6 lién tuc trén Thém
Sunda. Su phan b6 nay da bi chia cat do myc nuéc
bién ngay cang ting. Su vang mat ctia nhiing loai chia
sé v6i song Mé Kong va Chao Phraya, nhung khong
xudt hién & cic ddo Sunda cé thé1a do diéu kién sinh
thai khong thuén 1gi hodc chung da thiét 1ap su cu tra
tli cac sy kién phat tan trudc d6°.

Su phan bé cha céc giong loai Dong Duong hién dién
G Ban dao Thai - Malaysia va chua dugc biét dén &
cac dao Sunda (Esomus, Raiamas, Probarbus, Hypsi-
barbus, Akysis, Amblyceps, Chaudhuria, Indostomus,
Mastacembelus favus). Thuc t€ la nhiing loai nay cha
yéu dugc biét dén ti phan phia Bic ctia Ban ddo
Malaysia, mot s6 it xudt hién dén ddo Sumatra hay t6i
tan Java va dat dugc nhiing khoang cach khac nhau
vé phia Nam dudng nhu da phan tdn ti phia Bac
xudng thay vi la do rao can cich ly (xem Hinh 1b).
Céc giong loai khong c6 mat & dao Borneo (Ya-
suhikotakia, Danio, Neolissochilus, Poropuntius, Aky-
sis) nhung xuét hién & Ban ddo Thai - Malaysia, Pong
Duong va céc luu vic Salween va Irrawaddy c6 thé
dugc xem 1a két qua ctia sy phat tan trude do.

Ca Rong con goi la cd Mon ¢ ving Dong Nai, Scle-
ropages formosus thu¢c mot trong nhiing nhém cé c¢8
xua nhdt con ton tai ctia phin thi 16p cd Xuong phé
bién hién nay’2. Loai c4 nay xuit hién trén cic quin
dao Sunda, Ban ddo Malaysia, D6ng Nam Thai Lan,
Nam Campuchia, va & trung Iuu song Pong Nai. Theo
Cioffi va cs. (2019), pha hé phat sinh loai c4 Rong
Nam My Osteoglossum va ca Rong Scleropages dugc
hiéu chinh theo thdi gian cho thdy, chiing da phéan ky
~ 50 Ma, vao thoi diém phan tach cudi cling ctia cc
luc dia Australia va Nam My (cting v6i Nam Cuic) 73,
Loai ca Rong S. formosus Dong Nam A va cac loai Scle-
ropages ctia Australia phan ky tach loai ~ 35,5 Ma, vé
co ban 1 sau sy két ndi trén dat lién gan day nhét gitia
Australia va Déong Nam A théng qua sy di chuyén ctia
mang kién tao An Do, Nhu vay su phdt tan cta cd
Réng S. formosus trong mot hé théng luu vuc séng
két néi rong 16n khap Thém Sunda tit hé thong song
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Siam ¢6 lén t6i song Dong Nai da dugc thiét lap ti
rat lau, ngugc chiéu phat tan clia cac loai ca con lai la
ti sobng Mé Kong qua song Pong Nai. Diéu nay cho
thdy lich st hinh thanh khu hé ca Sai Gon - Déng Nai
da dién ra dong thoi cting véi lich st hinh thanh khu
hé ca song Mé Kong va Thém Sunda. Trong ky bé
t, dao dong muc nudc bién da lam thay déi duong
b bién, v6i vung triéu rat xudng 120 m dudi mic
hién tai®’4. Do vy, vao thoi diém do, phan 16n Thém
Sunda bao gém céc thung liing song & viing dat thip
lién két thanh mang ludi hé théng séng Siam c6 xua
rong khap trao d6i cic sinh vat thay sinh nuéc ngot.
Nguoi ta da dua ra gia thuyét ring, trong thé Pleisto-
cen, song Mé Kong da d6 ra vinh Théi Lan gn Kam-
pot”?, 1am cho méi lién hé két n6i rét c6 thé xay ra.
Tat ca cac loai Long tong Rasbora spp. song tdng mit
va tu tap ven kénh rach va céc song 16n dugc tién hoa
tii cac loai Long tong sinh s6ng trong cac ddm lay than
bun trong cac viing riing ngap nudc 6 Sundaland. Khi
tién ra moi trudng mdéi ven soéng 16n rong maé hon,
ching dé dang phét tén trén mét viing phan bd rong
16n ma cac hé song trude day tiing két ndi véi nhau. Vi
vay, cac loai Long tong cé mét & song Sai Gon - Pong
Nai déu c6 vung phéan bo khd rong dén Chao Phraya
va viing Sundaland ngoai trit dao Java??.

Khao sat nay da xac dinh 18 loai ca ban dia Sai Gon
- bong Nai va cac luu vic phu can duge IUCN 2021
danh gid la nguy cdp va dé tén thuong cin dugc bao
vé. D6 la cac loai CR (3 loai): Catlocarpio siamen-
sis, Probarbus jullieni, Datnioides pulcher; EN (3 loai):
Fluvitrygon oxyrhynchus, Scleropages formosus, Porop-
untius deauratus; VU (9 loai): Ambastaia nigrolin-
eata, Labeo pierrei, Cirrhinus microlepis, Hypsibarbus
lagleri, Oxygaster pointoni, Wallago attu, Pangasius
krempfi, Mystus bocourti, Bagarius lica; NT (3 loai):
Syncrossus beauforti, Clarias macrocephalus, Indosto-
mMus spinosus.

KET LUAN

Khu hé c4 Sai Gon - Pong Nai va céc Iuu vic phu can
¢6 thé dugc nhém lai thanh ndm don vi ¢6 ngudn géc
riéng biét: tii Mé Kong, tu Sundaland, tit song Hong,
nhém nguyén sinh dic hitu va nhém ngoai sinh tit An
Do - Théi Binh Duong. Khao sit nay cho thiy khu
hé ca Sai Gon - Péng Nai va cac luu vic séng Vam
Co, song Phan, song Liy, va song Dinh chia sé toan
bd hé ca v6i song Mé Kong véi 243 loai ca ban dia,
do d6 dugc phén vao vung sinh thai nudc ngot Chau
thd Mé Kong theo Abell va cs. (2008). C6 tam loai
cé can nhiing nghién cttu tu chinh dé€ xdc dinh loai.
Néu c6 nhiing nghién ctiu sdu hon véi mot loat cac
kiéu phin b6 va lich st doi s6ng két hgp cac bo di
liéu phan b6, di truyén va kiéu hinh sé cho phép kiém
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tra cac gia thuyét lién quan dén cac qua trinh dé dinh
hinh sy phan b6 cac loai cd hé thong song Sai Gon -
DPong Nai véi cac song trong khu vic Bong Duong va
Sundaland.

LO1 CAM ON

Nghién cttu nay dugc tai tr¢g béi Pai hoc Qudc
gia Thanh ph6 H6 Chi Minh (PHQG-HCM) trong
khuon khé Dé tai ma s6 GEN2019-18-01 va Quy Phét
trién Khoa hoc va Cong nghé Quéc gia NAFOSTED,
ma s6 106.06-2017.40. Su giup d6 ngoai va ndi nghiép
ti cac thanh vién nhom nghién ctu Tién héa Pa dang
Sinh hoc, Phong thi nghiém Pong vat, B mon Sinh
thdi va Sinh hoc Tién héa, Trudng Pai hoc Khoa hoc
Ty nhién TP. H6 Chi Minh. Sy gbp y va hiéu dinh
ctia Phan bién va Ban Bién t4p Tap chi d€ bai bdo ting
gid tri ndi dung va hinh thuc.

DAO DUC TRONG NGHIEN CUU
TREN DONG VAT

Céc mau ca trong nghién ctu sau khi dugc chup hinh
va l&y mau vay dé€ phan tich di truyén déu dugc tha lai
moi trudng ty nhién ctia ching.

DANH MUC CAC TU VIET TAT

16S rRNA: 16S ribosomal RNA

ATPase 6-8: mitochondrial ATP synthase 6-8
COLI: mitochondrial cytochrome oxidase subunit 1
CR: cuc ky nguy cdp (Critically Endangered)

cs.: cOng su

Cyto b: Cytochrome b

DNA: Deoxyribonucleic acid

EN: nguy cdp (Endangered)

kya: mot ngan nam vé€ trudc (kilo, thousand years
ago)

Ma: mét triéu ndm v€ trudc (million year ago)
NT: sdp bi de doa (Near Threatened)

RAGI1: Recombination Activating 1

VU: sap nguy cép (Vulnerable)

~: khodng

XUNG POT LO1 iCH

Céc tac gid dong y khong c6 bét ky xung dot loi ich
nao lién quan dén céc két qua da céng bo.

PONG GOP CUA TAC GIA

Tac gida Hoang Duc Huy, Pham Manh Hung, Trin
Trong Ngan: tra cttu va tong hop tailiéu, thuc nghiém,
phén tich va trinh bay két qua. Tac gid Pham Manh
Hung: xu ly va trinh bay hinh anh. Tic gia Hoang
Diic Huy: viét ban thido. Tac gia Tran Trong Ngan:
kiém tra cdu truc, stia va hoan chinh ban thao.
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Phylogenetic relationship of indigenous freshwater fishes in the
Sai Gon - Dong Nai river and adjacent drainage basins

Hoang Duc Huy'?*, Pham Manh Hung'2, Tran Trong Ngan'-2
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ABSTRACT
Investing in 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 bio-
Use your smartphone to scan this diversity for all, with many co-benefits for the other sustainable development goals. The need for
QR code and download this article 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, the discipline approaches
of former studies on the taxonomy of freshwater fish fauna of the Sai Gon - Dong Nai rivers and
adjacent drainage basins were ambiguous and no information on phylogenetic relationships and
geographic distribution. Our surveys from 2010 to 2020 on revising the fish fauna provided their
phylogenetic relationship and geographic distribution. The evolutionary and phylogenetic rela-
tionships were analyzed for fish species by using several mitochondrial and nuclear genomes such
as COl, Cyto b, 16S rRNA, ATPase 6-8, RAG1, and delineated factors of fish distribution were also
inferred. A total of 243 indigenous species, belonging to 166 genera, 79 families, 28 orders were
identified from 861 specimens collected in 19 sampling sites. This study updated the scientific
names with the correction of three species, determined the phylogenetic relationship, and en-
demism were integrated from this study and modified global fish phylogenetic data. Based on
their zoogeography, the studied fishes were subgrouped into five units, among them, 156 primary
species shared with the ones of Mekong river (65 with the Sundaland), one with the Red river, 81
with the Indo - Western Pacific sea and five endemic species. The Sai Gon - Dong Nai rivers and
adjacent drainage basins possessed only five endemic species, withholding 3% of the total studied
primary species. The mentioned-drainage basins, perhaps in the Quaternary were partly formed

"Faculty of Biology and Biotechnology, from the paleo Mekong Delta, shared with most of primary species (about 96%) of the Mekong
University of Science, Ho Chi Minh City, river. The Mekong Delta freshwater ecoregion was proposed including most of southern coastal
Vietnam drainage basins of the southern Vietnam.
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	Phả hệ phát sinh loài
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	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA TÁC GIẢ
	References




