Nghién ctru khoa hoc céng nghé

PHAN BO CA G HA LUU SONG CAI, THANH PHO NHA TRANG,
TINH KHANH HOA

TRAN CONG THINH @V

1. PAT VAN BE

Vung ha luu séng Cai thugc thanh phé Nha Trang, tinh Khanh Hoa, dugc xac
dinh tir cAu gd Dién Pha dén Ctra Lén, c6 thé chia lam 3 khu vic: ving nuéc ngot
quanh nim tir cdu gd Dién Phu dén dap tran Vinh Phuong; ving chuyén tiép ngot -
lo tir dap tran dén cau Puong Sit va ving nude thudng xuyén chiu sy xam nhap
min cta bién tir cau Puong Sit dén Cira Lén. C6 thé noi, ving ha luu song Cai 1a
chuyén tiép gitra ving nu’Oc ngot song Cai va Khu Bao ton bién vinh Nha Trang, 1a
noi wvong dudng, cung cip ngudn dinh du(mg 16n cho cac dan ca & bién ven bo. Tuy
da c6 cong trinh ngan man 1a dap tran gan cau Vinh Phuong nhung do bién doi khi
hau va sy phat trién 6 at cac cong trinh xay dung & dau nguon, toc do do thi hoa dién
ra kha nhanh ¢ hai bén b séng din dén suy giam nghiém trong luu luong va chét
luong nudc, anh huong 16n dén su ton tai va da dang cua nguén lgi thay sinh vit,
dac biét 1a ca & khu vuc nay.

O Viét Nam, da s cac nghién ctru vé khu hé ca cira song chu yéu tap trung vé
thanh phan loai, dic diém sinh hoc, sinh san. Mot vai nghién ctru dé cap dén dic
diém phén bd cia ca dang cht y nhu: nghién ciru ciia Poulsen ef al. [1] vé phan bd
va sinh thai mot sb loai ca thuong gip ¢ Dong bang séng Ctru Long; phan bd ca &
luu vuc song Sai Gon [2]; phan b ca theo mua & song Pho Pay [3] phan bé ca theo
tang nudc va moi trudng sdng & clra song C6 Chién [4]; phan b ca theo dia ly, dia
hinh, theo hé sinh thai thuy vuc, theo ting nudc & song Bing Giang - Ky Cung [5],
phan bd ca theo thiy vuc, theo mua, 6 mén & song Ba Ch€ va Tién Yén [6]. Riéng
Khanh Hoa, nhitng nghién ctru vé ¢ di thyc hién tir sém nhung chu yéu tip trung
vao nhom c4 ran san ho, ven bién [7, 8].

Vi vay, cong trinh nghien ctru nay dugc xem 1a dau tién vé phan b ca o Vung
ha luu song Cai, thanh pho Nha Trang Két qua nghién ctu s€ dong gop nhiing dan

lidu co ban, c6 hé thong vé dic diém phan bb ca & luu vuc nay. Gop phan cung cap
dan liéu khoa hoc gitip hoach dinh ké hoach khai thac, bao vé va phat trién cac loai

ca hop ly.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Doi twong nghién ciru: Cac loai ca ¢ ha luu séng Cai, thanh phé Nha Trang,
tinh Khanh Hoa.

Pham vi nghién ctru: Ha luu song Céi thuoc dia phan thanh phd Nha Trang.
Thuyc hién khao sat thuc té, thu mau tai 9 diém dai dién cho 3 luu vuc cuia ving ha
luu song Cai (Hinh 1), tir thang 7 dén thang 12 ndm 2019.
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Nghién ctru khoa hoc cong nghé
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Hinh 1. So dd vi tri thu mau c4 ¢ ha luu song Cai, Nha Trang
2.2. Phuwong phap nghién ctru
Tryc tiép danh bét cing v6i ngu dén tai cac vi tri thu mau, tan suit 1 lan/thang.

Tuy theo kich thudc va mirc do thudng gap, mdi lodi thu 1 - 3 con. Loai ngu cu sir
dung: ludi 10ng, ludi cude (3 mang, kich thudc mat ludi 4cm) va ludi chai.

Mau cé dugc tién hanh xtr 1y, phan tich, bao quan theo huéng dan nghién ctu
ca cia Motomura & Ishikawa [9].

Tai liéu dinh loai chinh: Kottelat [10]; Carpenter & Niem [11]; Nakabo [12].
Cép nhat tén khoa hoc loai theo WORSM [13], sap xép hé thong phan loai theo Fricke
va cOng su [14].

Dua theo tinh thich nghi vé d6 man cua loé}i, chia lam 5 nhom [15]: nhém ca
nudc ngot dién hinh, nhom ca c6 nguon goc bién, nhom cé thich nghi & nudce lg
nhat, nhom ca thich nghi & nudc log mén, nhom ca thich nghi & nudce lg vua.

Theo tinh thich nghi theo sinh cu (habitat) cua loai, chia thanh 5 nhém [15]: ¢

song tang day, ca song ting giita, c4 sdng tang ndi - xa bd, c4 sdng tang ndi - gan bo
cé co doi sdng gin lién véi ran san ho.

Theo tép tinh di cu cta loai, chia khu hé ca thanh 6 nhéom theo Northcote [15,
16]: ca c6 doi sdng phan 16n & bién, sinh san & nude ngot; ¢ sinh séng nudc 1o, sinh
san & bién; c4 di cu giita nudc ngot va bién nhung khong phai dé sinh san; ca chi di
cu sinh san trong nudc ngot; ca chi di cu sinh san trong bién; c4 khong di cu.

Danh gia mirc quan hé vé thanh phan loai ca giita cac vi tri thu miu bang chi
sd tuong dong (Similarity index) theo cong thirc ctia Bray-Curtis [17]:

Sir = 100 <1 _ 2l = Vi Yi"')
?=1|Yij +Yik|

Trong do: Yj; va Y la s6 lwong loai thu i trong tram (khu hé c) tht j va k, (sb
lugng loaip=1, 2, 3,... i; s0 luong tram (khu hé ca)n=1, 2, 3,... j).
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Nghién ctru khoa hoc céng nghé

Xt 1y, phan tich sb liéu bang phan mém Microsoft Excel 2016.

Phén tich mirc d9 turong dong giita céc khu hé bang phan mém Primer 6.0, PAST 4.01.
Thanh 1ap so d6 phan bd bang phan mém Maplnfo 15.0.

3. KET QUA VA THAO LUAN

3.1. Cac nhém sinh thai ca

. Két qua dinh danh xac dinh dugc thanh phan loai ca ¢ vung ha luu séng Cai
gom c6 155 loai, 113 gidong, 60 ho, 20 b, thudc 2 16p: ca Sun (Chondrichthyes) va
ca Vay tia (Actinopteri) (Bang 1), dugc chia thanh cadc nhoém sinh thai sau:

3.1.1. Nhom cd thich nghi djp mdn

Da dang nhit 1a nhém cé c6 ngudn gbe bién voi 56 loai (chiém 36,1%), tiép
dén 12 nhom c4 thich nghi & nudc lg man c6 34 loai (chiém 21,9%). Nhom ca thich
nghi 6 nudc lg vua c6 31 loai, chiém 21,9%. Ca nudc ngot dién hinh c6 18 loai
(chiém 11,6%). It da dang nhét 1a nhém ca thich nghi & nu6c lg nhat v6i 16 loai
(chiém 10,3%) (Bang 1).

3.1.2. Nhém cd thich nghi theo sinh cw (ting nwdc)

Thanh phan ca ghi nhan ¢ ha luu séng Cai c6 4/5 nhém cé thich nghi theo sinh
cu, khong c6 sy hién dién cua cac loai ca t?mg ndi séng xa bo. Trong do, nhom ca
song tang day da dang nhat voi 67 loai (chiém 43,2%). Nhom ca c6 doi song lién quan
dén ran san ho vai 62 loai (chiém 40%). Nhom cé song ¢ tang gitra c6 21 loai, chiém
15,6%. it da dang la nhom ca séng o tﬁng ndi gﬁn bo chiém 2,2%, véi 5 loai: ¢4 Trich
xuong Sardinella gibbosa (Bleeker, 1849), ca Rép Thryssa hamiltonii (Gray, 1835),
ca Dbi vy trude Planiliza affinis (Ginther, 1861), ca Trao vay lung den Alepes
melanoptera (Swainson, 1839) va ca Chim bac Monodactylus argenteus (Linnaeus,
1758) (Bang 1).

3.1.3. Cac nhom ca di cw

Trong sb céc loai ca ghi nhan dugc & khu vyc nghién ctru, ¢6 70 loai da dugc
cong b vé tap tinh di cu ciia chung (chiém 45,2%). Trong d6, nhém loai di chuyén
gilta nudec man va nudc ngot dé kiém thirc an, khong phai dé sinh san chiém ti 1& cao
nhat v6i 30 loai (chiém ti 1& 19,4%). Tiép dén, nhom ca chi di cu sinh san trong
nude ngot voi 16 loai (chiém 10,3%), nhom ca nay thuong di chuyén vao nhiing
ving ao dia, déng rudng, ving nudc ¢ thugng ngudn dé sinh san. Nhoém ca chi di cu
sinh san trong bién ¢ 10 loai (chiém 6,5%). Nhom ca song ¢ nude lo di cu ra bién,
ctra song sinh san c6 6 loai (chiém 3,9%). Nhom loai c6 phan 16n doi séng ¢ bién di
cu vao nudc ngot dé sinh san chi co 3 loai (chiém 1,9%). Co 5 loai duge xac dinh
thudc nhom loai ca khong di cu, ching thuong thich nghi véi ting day, doi song gin
lién véi cac ran da, day cat tho: ca Puc Sillago aeolus (Jordan & Evermann, 1902),
ca Thia ben gan Abudefduf bengalensis (Bloch, 1787), ca Thia khoi Pomacentrus
littoralis (Cuvier, 1830), ca Thia vinh Pristotis obtusirostris (Giinther, 1862), ca
Chai nhat ban Inegocia japonica (Cuvier, 1829) (Bang 1).
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Nghién curu khoa hoc c6ng nghé

Bang 1. Danh sach cac loai ca ghi nhan ¢ ha luu song Cai, Nha Trang

. Vi tri thu mau Nhém sinh thai
” Tén khoa hc Al A2[a3]a4]as[a6[Aa7]Aas A9 [PM][ sC [ DC
I | MYLIOBATIFORMES
(1) |Dasyatidae
1 | Hemitrygon akajei (Miiller & Henle, 1841) + |+ [+ |+ IM| B | Oc
II | ELOPIFORMES
(2) | Megalopidae
2 | Megalops cyprinoides (Broussonet, 1782) + |+ [+ ]+ ]+ LV|] G | An
III | ANGUILLIFORMES
(3) | Muraenidae
3 | Gymnothorax chilospilus Bleeker, 1864 + [+ | + B R
4 | Gymnothorax cribroris Whitley, 1932 + [+ | + B R
5 | Gymnothorax reevesii (Richardson, 1845) + |+ | + B R
6 | Gymnothorax undulatus (Lacepede, 1803) + |+ | + B R
(4) | Ophichthidae
7 | Pisodonophis cancrivorus (Richardson, 1848) + [+ | + LV|] R | An
(5) | Congridae
8 | Conger cinereus Riippell, 1830 + | + | + LM | R
IV [OSTEOGLOSSIFORMES
(6) | Notopteridae
9 | Notopterus notopterus (Pallas, 1769) + |+ |+ |+ +]+]|]LN| D Po
V | CLUPEIFORMES
(7) | Clupeidae
10 | Sardinella gibbosa (Bleeker, 1849) + [+ |+ B | NG
(8) | Engraulidae
11 | Thryssa hamiltonii Gray, 1835 + |+ |+ | + LV | NG [ Am
VI [ CYPRINIFORMES
(9) | Cobitidae
12 | Misgurnus anguillicaudatus (Cantor, 1842) + |+ |+ [+ [+ ]+ |LN| D
(10) | Cyprinidae
13 | Anematichthys repasson (Bleeker, 1853) + |+ [+ ] +]| N G | Po
14 | Cirrhinus molitorella (Valenciennes, 1844) + |+ |+ | N G Po
15 | Barbodes semifasciolatus (Glinther, 1868) + |+ |+ [+ ]| N G | Po
16 | Barbonymus altus (Giinther, 1868) + |+ |+ | N G Po
17 | Barbonymus gonionotus (Bleeker, 1849) + |+ |+ [N G | Po
18 | Carassius auratus (Linnaeus, 1758) + |+ |+ |LN|[ G [ Po
19 | Cyprinus carpio Linnaeus, 1758 + |+ |+ [+ |LN|] G [ Po
20 | Esomus metallicus Ahl, 1923 + |+ +|+]|+]|+|LN| G
21 | Hypophthalmichthys nobilis (Richardson, 1845) + |+ |+ [ +]+]|]LN|] G| Po
22 | Osteochilus microcephalus (Valenciennes, 1842) + |+ |+ | N G
23 | Osteochilus vittatus (Valenciennes, 1842) + |+ |+ [N G
24 | Rasbora sumatrana (Bleeker, 1852) + |+ | + [N G
25 | Systomus orphoides (Valenciennes, 1842) + |+ |+ [N G
VII | SILURIFORMES
(11) | Loricariidae
26 | Hypostomus punctatus Valenciennes, 1840 + |+ [+ ]+ b
27 | Pterygoplichthys pardalis (Castelnau, 1855) + |+ |+ [+ b
(12) | Plotosidae
28 | Plotosus lineatus (Thunberg, 1787) + |+ |+ IM| R | Am
(13) [ Clariidae
29 | Clarias fuscus (Lacepéde 1803) + |+ | + [N b
30 | Clarius macrocephalus X Clarius gariepinus + |+ |+ | N| D
(14) | Ariidae
31 | Arius maculatus (Thunberg, 1792) + |+ [+ ]| +]|+]+ ]+t +|[+]|]LV|] D | Po
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Nghién ctru khoa hoc céng nghé

. Vi tri thu miu Nhém sinh thai
TT Tén khoa hec Al[Aa2]as[aa]Aas[a6[Aa7]a8]a9 [PM] sc [ bC
VIII | AULOPIFORMES
(15) | Synodontidae
32 | Saurida tumbil (Bloch, 1795) + [+ | + B b | Am
33 | Trachinocephalus myops (Forster, 1801) + |+ | + B b | Am
IX | SYNGNATHIFORMES
(16) | Syngnathidae
34 | Hippocampus histrix Kaup, 1856 + [+ | + B R
35 | Hippocampus kelloggi Jordan & Snyder, 1901 + |+ | + B R
36 | Hippocampus trimaculatus Leach, 1814 + | + | + B R
X | GOBIIFORMES
(17) | Eleotridae
37 | Butis butis (Hamilton, 1822) + |+ |+ ]+ ] +]+ )+ +[+]LV] D |[Am
38 | Butis humeralis (Valenciennes, 1837) + |+ [+ ] +]+]+ ]+ + ][+ ]|LV|] D |[Am
39 | Eleotris melanosoma Bleeker, 1853 +l+|+|+[+]+]+]+]|+|LV|] D | Am
40 [ Oxyeleotris marmorata (Bleeker, 1852) + |+ |+ [+ + ]+ |LN| D | Po
(18) | Gobiidae
41 | Acentrogobius caninus (Valenciennes 1837) + |+ |+ ] +]+]+ ]+t + ][+ ]|LV|] D |[|Am
42 | Cryptocentrus pavoninoides (Bleeker, 1849) + [+ |+ B b
43 | Exyrias puntang (Bleeker, 1851) + [ + | + B R
44 | Favonigobius melanobranchus (Fowler, 1934) + [+ | + B b
45 | Glossogobius aureus Akihito & Meguro, 1975 + |+ |+ |+ [+ +|]LN| D |Am
46 | Glossogobius giuris (Hamilton, 1822) + |+ |+ [+ +]|+]|+|+]|+|LV|] G | Am
47 | Oxyurichthys microlepis (Bleeker, 1849) + |+ |+ |+ |+ IM| P | Am
48 | Oxyurichthys papuensis (Valenciennes, 1837) + |+ [+ ]+ ]+ LM | R
49 | Pseudapocryptes elongatus (Cuvier, 1816) + |+ |+ [+ [+ ]+ |LN| D |Am
50 | Stenogobius mekongensis Watson, 1991 + |+ [+ ] N b
51 | Trypauchen vagina (Bloch & Schneider, 1801) + | + | + IM| b | Am
52 | Yongeichthys criniger (Valenciennes, 1837) + [+ | + IM| b
XI | SYNBRANCHIFORMES
(19) | Mastacembelidae
53 | Macrognathus siamensis (Ginther, 1861) + |+ |+ |+ | N G
(20) [ Synbranchidae
54 | Monopterus albus (Zuiew, 1793) + |+ [+ +] +|LN| D Po
55 | Ophisternon bengalense McClelland, 1844 + |+ |+ [+ ]+ |LN| D | Am
XII [ ANABANTIFORMES
(21) | Anabantidae
56 | Anabas testudineus (Bloch, 1792) + |+ |+ [+ +] +]|]ILN| D | Po
(22) | Osphronemidae
57 | Trichopodus trichopterus (Pallas, 1770) + |+ [+ | N| G
(23) [ Channidae
58 | Channa striata (Bloch, 1793) + |+ + |+ |LN| G Po
(24) | Pristolepididae
59 | Pristolepis fasciata (Bleeker, 1851) +|+]|+| N| B | Po
XIII | PLEURONECTIFORMES
(25) | Bothidae
60 | Bothus myriaster (Temminck & Schlegel, 1846) | + B b
61 | Crossorhombus kanekonis (Tanaka, 1918) + B b
(26) | Paralichthyidae
62 | Pseudorhombus arsius (Hamilton, 1822) + [+ | + IM| B | Oc
(27) | Samaridae
63 | Samaris cristatus Gray, 1831 + | + | + LM| b
(28) | Soleidae
64 | Brachirus orientalis (Bloch & Schneider, 1801) + |+ [+ ]|+ ]+ ]+ LV| b | An
65 | Liachirus melanospilos (Bleeker, 1854) + B b
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Nghién curu khoa hoc c6ng nghé

- Tén khoa hoc Vi tri thu miu Nhém sinh thai
i Al A2 | A3|A4|A5[A6| A7T| A8 [ A9 | DM | SC | DC
66 | Pardachirus pavoninus (Lacepede, 1802) + |+ | + B R
67 | Solea ovata Richardson, 1846 + B b
68 | Soleichthys heterorhinos (Bleeker, 1856) + B R
69 | Zebrias crossolepis Zheng & Chang, 1965 + | + B b
70 | Zebrias quagga (Kaup, 1858) + | + B b | Am
(29) | Cynoglossidae
71 | Cynoglossus melampetalus (Richardson, 1846) + |+ [+ ]+ ] +]+ IN| P
72 | Paraplagusia bilineata (Bloch, 1787) + IM| b
XIV | CICHLIFORMES
(30) | Cichlidae
73 | Oreochromis mossambicus (Peters, 1852) + |+ |+ [ +[+]+]|]LN|] G |Am
74 | Oreochromis niloticus (Linnaeus, 1758) + |+ |+ |+ +]+]|]LN|] G| Po
XV | ATHERINIFORMES
(31) | Atherinidae
75 | Atherinomorus lacunosus (Forster, 1801) + |+ [+ ]+ ]+ ]+ LV]| R
XVI | MUGILIFORMES
(32) | Mugilidae
76 | Crenimugil seheli (Forsskal, 1775) + |+ [+ ]|+ ]+ ]+ LV] R | Ca
77 | Osteomugil cunnesius (Valenciennes, 1836) + |+ |+ |+ ]+ |+ LV| b | Ca
78 | Planiliza affinis (Giinther, 1861) + [+ | + LM [ NG
79 | Planiliza macrolepis (Smith, 1846) + |+ [+ ]|+ ]+ ]+ LV| b | Ca
80 | Planiliza subviridis (Valenciennes, 1836) + |+ [+ ]+ ]+ ]+ LV| b | Ca
XVII | ACANTHURIFORMES
(33) | Drepaneidae
81 | Drepane punctata (Linnaeus, 1758) + |+ [+ ]+ ] +]+ LV|] R | Am
(34) | Leiognathidae
82 | Equulites stercorarius (Evermann & Seale, 1907) | + B R
83 | Eubleekeria jonesi (James, 1971) + B b
84 | Gazza minuta (Bloch, 1795) + [+ | + IM| b
85 | Leiognathus brevirostris (Valenciennes, 1835) + | + | + IM| b | Am
86 | Leiognathus equulus (Forsskal, 1775) + |+ |+ [+ ]+ ]+ LV| b [ Am
87 | Photopectoralis bindus (Valenciennes, 1835) + [+ | + IM|[ b | Am
88 | Secutor ruconius (Hamilton, 1822) + |+ [+ ]+ ]+ ]+ LV]| b | Am
(35) | Scatophagidae
89 | Scatophagus argus (Linnaeus, 1766) + |+ |+ [+ ]+ ]+ LV| R | Am
(36) | Siganidae
90 | Siganus canaliculatus (Park, 1797) + |+ |+ |+ |+ IM| R | Oc
91 | Siganus guttatus (Bloch, 1787) + |+ [+ ]+ ]+ IM| R
XVIIl | TETRAODONTIFORMES
(37) | Tetraodontidae
92 | Arothron hispidus (Linnaeus, 1758) + |+ | +
93 Arothron immaculatus (Bloch & Schneider, I I
1801)
04 Canthigaster rivulata (Temminck & Schlegel, I Bl R
1850)
95 | Takifugu oblongus (Bloch, 1786) + | + | + IM| b
(38) | Ostraciidae
96 | Lactoria cornuta (Linnaeus, 1758) + |+ | + IM| R
(39) | Monacanthidae
97 | Monacanthus chinensis (Osbeck, 1765) + |+ |+ B
08 Paramonacanthus choirocephalus (Bleeker, I I
1851)
99 | Paramonacanthus pusillus (Riippell, 1829) + |+ [ + b
XIX | CENTRARCHIFORMES
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- Tén khoa hoc Vi tri thu miu Nhém sinh thai
i Al A2 | A3|A4|A5[A6| A7T| A8 [ A9 | DM | SC | DC

(40) [ Terapontidae

100 | Pelates quadrilineatus (Bloch, 1790) + |+ |+ IM| R

101 | Terapon jarbua (Forsskal, 1775) + |+ [+ ]|+ ]+ ]+ LV| b | Ca

102 | Terapon theraps Cuvier, 1829 + |+ |+ ]+ ] +]+ LV ]| R

XX |PERCIFORMES

(41) | Ambassidae

103 | Ambassis gymnocephalus (Lacepéde, 1802) + |+ |+ ]+ ] +]+ ]|+ ]|+ [+ ]|LV|] D |[Am

104 | Parambassis siamensis (Fowler, 1937) + |+ [+ ]+ ]| N b

(42) | Latidae

105 | Lates calcarifer (Bloch, 1790) + |+ [+ ]+ ]+ ]+ LV| b | Ca

(43) | Serranidae

106 | Cephalopholis boenak (Bloch, 1790) + [+ | + B R

107 | Epinephelus bleekeri (Vaillant, 1878) + [+ |+ ]+ B b

108 | Epinephelus coioides (Hamilton, 1822) + |+ [+ |+ |+ ]+ IM| R

109 | Epinephelus sexfasciatus (Valenciennes, 1828) + [+ | + B R

(44) | Apogonidae

110 | Apogonichthyoides niger (Ddderlein, 1883) + B b

111 | Apogonichthyoides pseudotaeniatus (Gon, 1986) | + B b

112 | Ostorhinchus cavitensis (Jordan & Seale, 1907) + |+ |+ B R

113 | Ostorhinchus chrysopomus (Bleeker, 1854) + B R

114 | Ostorhinchus endekataenia (Bleeker, 1852) + B R

115 | Ostorhinchus fasciatus (White, 1790) + B R

116 | Taeniamia fucata (Cantor, 1849) + B R

117 | Taeniamia macroptera (Cuvier, 1828) + B R

118 | Yarica hyalosoma (Bleeker, 1852) + |+ [+ ]+ ] +]+ LV| b | Am

(45) [ Sillaginidae

119 | Sillago aeolus Jordan & Evermann, 1902 + | + | + B b | No

120 | Sillago sihama (Forsskal, 1775) + |+ [+ ]+ ]+ IM| R | Am

(46) | Carangidae

121 | Alepes kleinii (Bloch, 1793) + B R

122 | Alepes melanoptera (Swainson, 1839) + LM | NG

123 | Carangoides hedlandensis (Whitley, 1934) + B R

124 | Selaroides leptolepis (Cuvier, 1833) + IM| R [ Am

(47) | Lutjanidae

125 | Lutjanus argentimaculatus (Forsskal, 1775) + |+ |+ |+ |+ LV ] R | Oc

126 | Lutjanus fulviflamma (Forsskal, 1775) + |+ [+ ]+ ]+ LV] R | Oc

127 | Lutjanus lutjanus Bloch, 1790 + | + | + B R

128 | Lutjanus malabaricus (Bloch & Schneider, 1801) | + | + IM| R

129 | Lutjanus russellii (Bleeker, 1849) + [+ [+ ]+ ]+ IM| R

(48) | Gerreidae

130 | Gerres decacanthus (Bleeker, 1864) + |+ | + |+ LV| G

131 | Gerres erythrourus (Bloch, 1791) + |+ [+ ]+ ]+ IM|[ R | Oc

132 | Gerres filamentosus Cuvier, 1829 + |+ [+ + |+ +]+ LV| b [ Am

133 | Gerres limbatus Cuvier, 1830 + |+ [+ |+ ]+ IM| D | Am

134 | Gerres oblongus Cuvier, 1830 + | + | + B R

135 | Gerres oyena (Forsskal, 1775) + |+ | + IM| R

(49) | Haemulidae

136 | Pomadasys maculatus (Bloch, 1793) + [+ [+ ]+ ]+ IM| R | Am

(50) | Sparidae

137 | Acanthopagrus berda (Forsskal, 1775) + |+ [+ ]|+ ]+ ]+ LV| b | Oc

(51) | Nemipteridae

138 | Scolopsis ciliata (Lacepéde, 1802) + [+ | + IM| R

139 | Scolopsis taenioptera (Cuvier, 1830) + B b

140 | Scolopsis vosmeri (Bloch, 1792) + [ + B R
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. Vi tri thu miu Nhém sinh thai
m Tén khoa hoe Al[Aa2]as[aa]Aas[a6[Aa7]a8]a9 [PM] sc [ bC
(52) [ Sciaenidae
141 | Nibea soldado (Lacepéde, 1802) + |+ |+ LV| b | Am
(53) | Monodactylidae
142 | Monodactylus argenteus (Linnaeus, 1758) + |+ +|+|+|+|[+]+]|]LV|NG
(54) | Pomacentridae
143 | Abudefduf bengalensis (Bloch, 1787) + [+ |+ B R | No
144 | Abudefduf vaigiensis (Quoy & Gaimard, 1825) + [+ | + B R | Oc
145 | Pomacentrus littoralis Cuvier, 1830 + |+ [+ |+ IM| R No
146 | Pristotis obtusirostris (Giinther, 1862) + |+ | + B R | No
(55) | Labridae
147 | Cheilinus chlorourus (Bloch, 1791) + B R
148 | Halichoeres bicolor (Bloch & Schneider, 1801) + B R
(56) | Callionymidae
149 | Dactylopus dactylopus (Valenciennes, 1837) + B R
(57) | Sphyraenidae
150 | Sphyraena jello Cuvier, 1829 + | + IM| R | Oc
151 | Sphyraena obtusata Cuvier, 1829 + [+ | + IM| R
(58) | Scorpaenidae
152 | Scorpaenopsis neglecta Heckel, 1837 + B b
(59) [ Synanceiidae
153 | Choridactylus multibarbus Richardson, 1848 + | + | + B b
(60) | Platycephalidae
154 | Inegocia japonica (Cuvier, 1829) + | + B b | No
155 | Platycephalus indicus (Linnaeus, 1758) + [+ | + IM| R | Oc

Ghi chii: DM: Thich nghi theo do man,; SC: Sinh cu; DC: Di cu. B: cd ngué‘n
goc bién; LM: cd thich nghi ¢ nuée lo man; LN: cd thich nghi ¢ mede lo nhat; LV:
nhém cd thich nghi 6 nuéce lo vira; N: cd nude ngot dién hinh. B: cd song tang day;
G: cd song tang giita; NG: cd song tang noi - gan bo; R: cd co doi song gan lién
Véi ran san hé. An: cd c6 doi song phan Ién & bién, sinh san & mede ngot; Ca: cd
sinh song nwéc lo, sinh san & bién; Am: cd di cw giita nwée ngot va bién nhing
khéng phdi dé sinh san; Po: cd chi di cw sinh san trong nuwée ngot; Oc: cd chi di cu
sinh san trong bién; No: cd khéng di cu.

3.2. Phén b c4 theo khong gian

Su da dang thanh phan loai c4 ghi nhan dugc ¢ ha luu song Cai giam dan tur
ving cira bién vao trong ndi dia. Cu thé, vung nudce gan cau Ha Ra (tram A1) c6 sd
luong loai bat gip cao nhat véi 120 loai, chiém 77,4%. Tiép dén 1a khu vuc song
Dong Bic con Ngoc Thao (tram A2) véi 97 loai, chiém 62,6%; ving nude & Tay
Nam con Ngoc Thao (tram A3) c6 90 loai, chiém 58,1%. it da dang nhat 1a ving
nudc gan cau gd Dién Phu (tram A8, A9) véi 41 loai, chiém 26,5%.

Vung nudc phia Tay dap tran Vinh Phuong dén cau g Dién Phii (tram A7-A9),
khéng c6 sur tic dong dang ké boi nudc bién, do man thuong xuyén 0%, 1a noi phan
bd chu yéu cta cac loai ca nudc ngot, thich nghi ¢ tang giita va tang ddy. Trong khi
do, ving nude dudi cau Buong Sat den clra bién (tram Al-A3), c6 d§ méan thuong
xuyén trén 10%o, 1a noi phan bd chu yéu cua cac loai ca goc blen nudce lg, c6 doi song
lién quan dén ran va song day. Ving nudc tir Dao Ga dén cau Puong Sét (tram A4-
A6) 14 noi sinh séng ctia cac nhom ca nude lo, thich nghi véi ting day (Bang 1).
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Hinh 2. S6 Iugng loai ca & cac vi tri khao sat trén ha luu song Cai

Két qua danh gia chi s6 twong dong vé thanh phan loai c4 khai thac & cac diém
tram khao sat cho théy su phén chia thanh 3 nhom: Nhom 1 (tram Al, A2, A3):
thanh phan loai c4 khai thac dugc ¢ cac tram giéng nhau hon 85% (Si=85 - 96%),
cha yéu 12 nhém ca ngudn gbe bién, co doi song lién quan dén ran, thuong séng &
tang day. Nhom 2 (tram A4, AS, A6): chiém s6 dong 1a nhimng loai rong mudi, thich
nghi véi ca bién, nudc lo, nude ngot. Hé s gan giii vé thanh phan loai giita cac tram
Sii=73 - 93%. Nhom 3 (tram A7, A8, A9): nhom cé nuée ngot, nude 1g, thich nghi
song tang day va tang giita chiém ti 1& 16n. Thanh phan loai c4 khai thac & cac tram
rat gidng nhau, Sik= 98 - 100%. Riéng tram A8 va A9 c6 thanh phén loai c4 ghi nhan
dugc giéng nhau hoan toan (Sjk=100%) (Hinh 3).

20

40 60 80 100

Hinh 3. Chi s6 twong dng vé thanh phan loai giita cac vi tri thu mau
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3.3. Phan bd ca theo thoi gian

Két qua phan tich cho thay, thanh phan loai c4 vao mua kho (thang 7 - 9) da
dang hon so vi mua mua (thang 10 - 12). Da dang nhét vao dot thang 9 vai tong sb
110 loai thudc 19 bo, tlep dén 1a thang 8 vdi 108 loai thude 19 bg, thang 7 véi 96 loai
thudc 18 bd. Thanh ph?m loai ca thu dugc kém da dang nhét vao thang 10, chi véi
43 loai thudc 12 bo (Hinh 4 va Bang 1).

; mLoai ®WGiéng ®™Ho ®BO
S6 hrgng
120 - 108 -
96
100 - 88 & 90
80 63 70
60 47 > 47 49 44
33 31
40
19 19 22 16
20 - .
0
07/2019 08/2019 09/2019 10/2019 11/2019 12/2019
Pot thu mau

Hinh 4. Biéu dién s lugng taxon c4 & ha luu song Cai qua cac dot thu mau

Vao cdc thang mua khé voi lugng mua it, ddp ngan man Vinh Phuong han ché
16n luu lwong nude ngot do ra bién. Pdng thoi, tac dong cta thuy triéu, nude médn
xam nhdp su va lan rong, tao diéu kién cho nhom ca ngudn gdc bién, co doi song
lién quan dén ran c6 dleu kién m¢ rong vung phén bd vao trong song dé tim kiém
thirc an. Nhom ca ngudn gdc bién chiém ti 18 trén 35%, nhom cé song tang day
chiém ti 16 trén 43%, nhom ca c6 doi song lién quan dén ran chiém gan 41%.

Nguoc lai, vao cac thang mua mua, mét lugng 16n nude ngot tur dau nguén
song d6 ve, tran qua dap Vinh Phuong, ra bién voi dong chay kha manh. Day la
nguyén nhan chinh 1am cho nhém céa c6 ngudn gbc bién bi day Iui ra xa vung ctra
song nhudng chd cho ciac nhém loai cd nu6e ngot, nude 1o, song tang gitra. Trong
thanh phan cac mé ludi khai thac, nhom ca nude ngot, nude lo chiém ti 1& cao hon
s0 voi cac dot thu mau mua kh6. Nhu vy, co thé noi rang yéu t6 mua anh huong 1ém
dén sb luong ca thé, sb lugng loai va sy phan bé ca duge khai thac & ha luu song
Cai, Nha Trang.

4. KET LUAN

- Xac dinh duoc 155 loai ca phan bd & ha luu song Cai, da dang nhét 1a nhém
c4 c6 ngudn gde bién véi 56 loai (chiém 36,1%), nhoém cé sdng ting day vé6i 67 loai
(chiém 43,2%). Trong do, 70/155 loai ca da co cong bd vé tap tinh di cu, chiém ti 1¢
cao nhat 12 nhom loai di chuyén gitta nuéc min va nudc ngot dé kiém thic an,
khong phai dé sinh san vai 30 loai (chiém ti 1& 19,4%).

- Sy da dang thanh phén loai ¢4 & ha luu song Cai giam dén tir bién vao trong noi
dia. Vung nuéc gan cau Ha Ra da dang nhat v6i 120 loai, cha yeu 1a cac loai ca goc blen
nude lg, 6 doi song lién quan den ran va sdng day. It da dang nhat 1a ving nude gan cau
g0 Dién Phii voi 41 loai, chu yéu 1a ca nudce ngot, thich nghi & tang gitra va tang day.
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- Thanh phan loai ca vao mua kho (thang 7 - 9) da dang hon so véi muia mua

(thang 10 - 12), da dang nhét vao dot thang 9 voi 110 loai, kém da dang nhét vao
thang 10, chi v&i 43 loai.
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SUMMARY

DISTRIBUTION OF FISH IN THE LOWER CAI RIVER, NHA TRANG CITY,
KHANH HOA PROVINCE

The lower Cai river in Nha Trang city, which is transitional water area
between the freshwater area and the marine protected area of Nha Trang Bay, has an
extremely important role in the socio-economic development of this region. And
plays an abundant source of nutrition for coastal fish. This study was carried out at
09 sites, representing 03 watersheds (marine, brackish, and freshwater), with
continuous monthly sampling from July to December 2019. The results show that
the distribution of fish in the study area was influenced by time and space factors,
the composition of fish species caught in the dry season was more diverse than in the
rainy season, and the water near the estuary (salt water, brackish) was more diverse
than the freshwater. The proportion of fish ecological groups was significantly
different between sampling periods and sampling locations. Among 155 fish species
recorded, 70 species have migratory phenomena to reproduce and find food. In
which, the group of species moving between sea and river to find food accounts for
the highest proportion with 26 species (16.8%). This result is the first scientific basis
for the distribution of fish in the lower Cai River, Khanh Hoa Province, contributed
to providing a data source for research, protection, and sustainable exploitation of
fish resources in this area.

Keywords: Distribution of fish, Cai river, Nha Trang, season, migration, phdan
bo ca, song Cai, mua vy, di cu.
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