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LOI CAM DOAN

T6i xin cam doan luan 4n “Pa dang thanh phan loai san 14 don chu
(Monogenoidea) ky sinh & ca bién khu vyc dao Cat Ba, Hai Phong” 1a cong trinh
nghién ctru ctia chinh minh dudi sy huéng dan khoa hoc cua tap thé hudng dan. Luan
an st dung thong tin trich dan tir nhiéu ngudn tham khao khac nhau va cac thong tin
trich din duogc ghi rd ngudn gbe. Cac két qua nghién ctru ciia toi duge cong bd chung
véi cac tac gia khac va da duoc su nhat tri ciia dong tac gia khi dua vao luan an. Céc
s6 lidu, két qua dugc trinh bay trong luan an 1a hoan toan trung thuc va chua dugc
cong bd trong bat ky mot cong trinh nao khac ngoai cac cong trinh cong bd cua tac
gia. Ludn an dugc hoan thanh trong thoi gian to6i [am nghién ctru sinh tai Hoc vién

Khoa hoc va Cong ngh¢, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
Ha noi, ngay 08 thang 08 nam 2025

Téac gia luin an

oW~

/

Nguyén Thi Hoang Ha
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LOI CAM ON

T6i xin bay té long cam on siu sic va chan thanh t6i hai thiy gido huéng dan
t6i 14 PGS.TS. Nguyén Vian Ha va PGS.TS. Nguyén Manh Hung, hai thay da hudng
dan tan tinh, chi bao, chinh sira chi tiét cho t6i trong sudt qué trinh hoc tap va nghién
ctru dé hoan thanh luan 4n trong thoi gian sém nhét.

T61 xin chan thanh cdm on cac cdn bo nghién ctru cia Phong Ky sinh trung —
Vién Sinh hoc da ludn chi bao, dong vién toi trong sudt thoi gian hoc tap va nghién
ctru d¢ t6i hoan thanh luan 4n Tién si Sinh hoc.

T6i xin chan thanh cam on Ban Lanh dao, phong Pao tao va cac phong chuc
nang cua Hoc vién Khoa hoc va Cong nghé, cia Vién Sinh hoc da nhiét tinh giup do
va tao diéu kién thuén loi cho toi trong qua trinh hoc tap va nghién ctu.

T6i xin chan thanh cam on cac thiy, c¢6 gido va cac can bd nghién ciru cia Hoc
vién Khoa hoc va Cong nghé cung véi cac Phong, Ban trong Hoc vién Khoa hoc va
cong ngh¢, trong Vién Sinh hoc d tan tinh cung cap tri thirc khoa hoc, phuong phap
nghién ctru, phong thi nghiém ciing nhu diéu kién vat chat phuc vu nghién ciru dé toi
hoan thanh khod hoc va cong trinh nghién ctru.

T61 xin chan thanh cdm on Ban Gidm hiéu truong Pai Hoc Vian hod Nghé thuét
Quan d6i, Ban Cht nhiém khoa cing cac dong nghiép trong Khoa Vin hoa co ban,
cac Phong, Khoa, Ban cta Nha truong da tao nhiéu diéu kién tSt nhat dé to6i hoan
thanh khoa hoc.

T6i xin chan thanh cam on quy hoc bong Novatech do tap doan Novatech lién
két v6i Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé
Vi¢t Nam tai trg nam 2024 giup t6i c6 dong luc hon trong nghién ctru.

T6i xin bay té 1ong biét on sau sic dén gia dinh, ban bé da ludn déng hanh

cung toi trong sudt thoi gian hoc tap va nghién ctu.
Ha noi, ngay 08 thang 08 nam 2025
Téc giad luin an

oM~

/
Nguyén Thi Hoang Ha
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MO DAU

Ly do chon d¢ tai

Séan 1 don chi (Monogenoidea) 13 16p dong vat c6 sb luong loai 16n ctia nganh
giun dep (Platyhelminthes), c6 doi séng ky sinh, voi hang ngan loai da duge mo ta
va van con sd luong 16n céac loai chua duge mo ta, phat hién [1]. Phan 16n cac loai
san 1a don chi 14 ngoai ky sinh, duoc tim thay trén mang, da hay vay cta cac loai ca
bién va ca nudc ngot, mot sb loai chuyén hoa sang dang noi ky sinh, tim thiy trong
khoang miéng, bang quang ciia riia va mot s loai ludng cu. Mot s6 loai san 14 don
chu chuyén ky sinh ¢ bach tudc va cling c6 nhiing loai ky sinh & dong vat bac cao, vi
du loai Oculotrema hippopotami ky sinh trong mat ha ma [1]. Hau hét cac loai san 14
don chil ¢ mirc d6 dic hiéu cao dbi véi vat cha, tic 1a chiing chi 14y nhiém cho mot
loai vat chu duy nhat hodc mot vai loai lién quan [2]. Céc tac dong cua ching 1én vat
chu thuong khong dang ké, nhung d6i khi 1am ca chét trén quy mé 16n do sy boi
nhiém gitra san 14 don chu voi cac sinh vat giy bénh ciing da dugc ghi nhan [2].

Nghi quyét s6 19-NQ/TW ngay 16/6/2022 di néu & Nong nghiép 1a tru do
ctia nén kinh té, bio dam viing chac an ninh lwong thuyc Qudc gia, trong d6 nganh
thiy san c6 vai tro dac bié€t quan trong. Tuy nhién, nganh thiy san hién nay dang chiu
nhiéu tac dong tiéu cuc cua bién doi khi hau, 6 nhiém mai truong va dic biét 1a dich
bénh. Pay 13 mbi nguy co cao, anh hudng dén su phat trién bén viing ctia nganh [3].
Trong cac nhom sinh vat gay bénh cho dong vat thiy san, san 14 don chu la nhém gay
hai 16n boi chiing ¢6 chu ky sinh san ngan, phat trién truc tiép khong qua vat chi
trung gian nén tinh Iy lan trong quan dan manh, cudng do nhiém trén vat chu cao,
ciu tao co thé c6 nhiéu gai, moc kitin di gay ton thuong nghiém trong cho vat chu.
Nhiing ton thuong nay la con duong dé céc vi sinh vat co hdi nhu ndm, don bao, vi
khudn, vi rit xam nhap, gdy nén céac dich bénh, [am ca chét hang loat. Mat khac, mbi
quan hé sinh thai gitta san 14 don chil va vat chii cia chiing c6 thé dugc str dung nhu
mot cong cu dé theo ddi bién d6i khi hau, strc khoé moi truong, hay sy déng tién hoa.
Do vy, cac nghién ciru vé san 14 don chu 1a rat can thiét [2].

Khu hé ca bién & ving dao Cat Ba rat phong phu, v6i 361 loai, phan bd dan
xen trong cac hé sinh thai ran san ho, rirng ngap man, tham cé bién, ddm pha, ven
bién, ddm lay [4]. Su da dang thanh phan loai vét chii cling nhu méi trudng sdng cia
chung s& quyét dinh mtrc 46 phong pht ctia khu hé san 14 don chi ky sinh. Lim et al.
[1] udc tinh rang trung binh mdi loai ca & khu vuc bién Pong ¢ 3 loai san 1a don cha
ky sinh. Néu theo wéc tinh nay thi khu hé san 14 don chii & ving ddo Cat Ba co s6
lugng khoang 1.000 loai, tuy nhién chi c6 24 loai da dugc ghi nhan, g?)m 17 loai thudc
gidng Ligophorus [5,6,7], Pseudorhabdosynochus sp., Benedenia sp., Allopodocotyle



sp. [8.,9], B. epinepheli, Haliotrema epinepheli, Dactylogyrus inversus [10]. Nhu vay,
sO loai san 14 don chu di biét tai ving bién dao Cat Ba - khu duy trit sinh quyén thé
gidi con rat it so véi wdc tinh. Mic du ¢6 tAm quan trong trong phat trién kinh té, dich
vu du lich nhung nganh nubi trong thily san & viing niy c6 rat it théng tin vé tinh hinh
nhiém ky sinh tring & dong vat nudi cling nhu dong vat trong mdi trudng ty nhién.

Sy hiéu biét vé da dang loai san 14 don chu vo cing quan trong boi chiing s&
gop phan hiéu biét vé da dang sinh vat bién, biéu thi vé tinh trang sitc khoe va su on
dinh cua hé sinh thai tai day, dong thoi cung cap co s khoa hoc cho viéc quan 1y hé
sinh thai tu nhién va chu dong tng pho véi dich bénh bung phat do san 1a don chu
gay ra, giup bao dam nghé nudi bién bén viing.

Tur thyc té trén, trong ludn 4n nay chung toi da thyc hién nghién ciru “Pa dang
thanh phan loai san 14 don cha (Monogenoidea) ky sinh & ca bién khu vuc dao Cat
Ba, Hai Phong” dé hiéu rd hon vé khu hé ky sinh tring, cu thé 1a vé san 14 don chi
ky sinh trén ca bién thudc khu vuc dao Cat Ba, Hai Phong, Viét Nam.

Muc tiéu nghién ciru

- X4c dinh duoc tinh hinh nhiém san 14 don chu ky sinh & c4 bién dugc danh
bat tai khu vuc dao Cat Ba, Hai Phong;

- Xac dinh duoc thanh phﬁn loai cac loai san 14 don chu ky sinh trén ca bién
tai dia diém nghién cuu la ddo Cat Ba, Hai Phong.

NoOi dung nghién ciru

- Nghién ctru ty 18, cudng d6 nhiém san 14 don chu & cac loai ca bién tai khu
vuc ddo Cat Ba, Hai Phong.

- Pinh loai va mé ta cac loai san 14 don chu ky sinh & ca bién tai khu vuc dao
Cat Ba, Hai Phong.

Co sé khoa hoc va thue tién ciia dé tai:

Luan an cung cap thong tin méi vé tinh da dang ctia nhom san 1a don chu ky
sinh & c4 bién cling nhu tinh hinh nhiém cua chiing, gop phan quan trong vao cong
tac diéu tra, nghién ciru tai nguyén sinh vét bién va giam sat lau dai da dang sinh hoc
ctia cac hé sinh thai bién. Nhimng két qua ndy tao co so cho viéc nang cao ning luc
quan 1y va khai thac bén vitng cac hé sinh thai bién & Viét Nam.

- Cung cap cac dan liéu moi, déng tin cdy vé thyuc trang nhiém, thanh phéan loai
va phan bd cia san 1a don chil trén mot sd loai ca bién; déng thoi ghi nhan thém céc
loai vat chu moi cho khoa hoc.

-Bb sung cac dir liéu phan loai hoc, bao g6m mo ta hinh thai, hinh anh, sinh
hoc phan tir va hé théng phén loai cac loai san 14 don chi ky sinh trén ca bién.



- G6p phan hoan thién hiéu biét vé khu hé san 14 don chu ky sinh & ca bién
Viét Nam, dic biét 1a tai khu vuc quan dao Cat Ba (Hai Phong), qua d6 dong gop vao
viéc xéc lap buc tranh da dang sinh hoc bién ctia khu vuc.

Mau vat sau khi duoc phan tich da duoc luu giir tai Phong Ky sinh trung hoc,
Vién Sinh hoc va tai Bao tang Thién nhién Viét Nam, nham phuc vu cong tac nghién
ctru, giang day, tham quan va trao d6i khoa hoc.

Nhirng dong gép méi ciia ludn an

- Pay 1a nhiing din liéu dau tién chuyén vé khu hé san 14 don chi ky sinh trén
c4 bién thude khu vuc quén dao Cat Ba, Hai Phong.

- P nghién ctru tinh hinh nhiém sén 14 don chu theo pham vi rong & 82 loai
c4 bién, chiém 22,7% téng s6 loai ¢4 bién duoc ghi nhan ¢ khu vuc ddo Cat Ba.

- P théng ké va mo ta 45 loai san 14 don chu thudc 29 giéng, 13 ho va 2 bo;
trong d6 gém 3 loai méi, dang loai mé&i cho khoa hoc, 9 loai ghi nhan méi cho khu

hé Viét Nam va ghi nhan 6 loai vat chu mai.



CHUONG 1. TONG QUAN NGHIEN CcUU

1.1. Nhirng diic diém co ban ciia san la don chii
1.1.1. Pic diém hinh thdi, ciu tao [11)

San 14 don chu ¢6 co thé dep, hinh 14, dai 0,02-30mm phu thudc vao kich thude
vat chii: vat chil cang 16n thi vat ky sinh cang 16n, ngoai ra yéu té moi truong ciing
anh huong dén kich thude co thé, vi du loai Gyrodactylus cernuae & cac thang mua
dong co kich thudc co thé 16n hon cac thang mua hé.

Pa s6 co thé san 14 don cha chia 1am 2 phan: phan co quan bam va phan than
chura cac ndi quan.

Co quan bam phia truéc co thé c6 nhiéu kiéu co quan bam khac nhau, kiéu
nguyén thuy nhat duoc goi 1a mau dau gdm cé mot hodc hai thuy di dong, mdi thuy
c6 tuyén don bao tiét ra cac chat dinh.

Co quan bam hoan chinh nhat 1 thuy bam, d6 14 hai phan day 1én nam déi
xtng hai bén & mit trude co thé, ¢6 chiéu dai bang nhau hogc timg nhom riéng biét,
trén bé mat thuy co 16 thoat ciia cac dng dan tuyén dau. Thuy bam & hd dau 1a co quan
phat trién manh nhung chua tach rdi khoi tai bao bi co, bén trong c6 té bao tuyén. Hb
dau & phia trude co thé co chirc niang gitip phan trude co thé bam chic vao vat chit
trong qua trinh dinh dudng.

Co quan bam phirc tap 1a dia bam. Dia bam nguyén thuy chi c6 méc kitin nam
hai bén mép dia bam. S6 lugng moc thay doi tir 10-16 moc. Mdi méc gdm cb can va
moc dang cong. Thuong chinh gitra dia bAm c6 1 hoac 2 d6i moéc. Gitra cdc mdc co
tam ndi. Méc kitin c¢6 chirc nang bam, phén cudi nhon, 15i trén mit dia bam dé ludn
sau vao mo vat chu.

O mot s6 loai thude bo Polyonchoinea gidc bam phat trién, trong trudng hop
nay, cac moc bén khong giit chtrc nang bam nén kém phat trién. Toan bo dia bam trd
thanh mot giac bam khoé. D6i khi dia bam phan thanh nhiéu ngin riéng biét.

O san 14 don chii bo Oligonchoinea, trén dia bam con phat trién co quan bam
hoan chinh goi 1a van bam.

V6 co thé 1a thi bao bi co, vo co thé ¢6 ciu tao dic trung nganh giun dep. Duéi
16p biéu bi 13 16p co vong, co chéo va co doc. Co doc d6i khi tao thanh bo gitp cho
su chuyén dong ciia dia bam. Dudi 16p bao bi co 1a nhu mé chira cic ndi quan giir
chtrc nang dua cac chat dinh dudng dén cac ndi quan va dam nhén cac chirc ning bai
tiét.

Hé tiéu hod bao gdm 186 miéng nam ¢ mut trudc co thé, tiép dén 1a phan phéu
miéng, trudc hau, hau co, thuc quan ngén hodc khong co, rudt co cAu tao khac nhau

tuy loai. O san 1a don chu bac thap, kich thudc co thé bé, hé tiéu hoa hoic c6 dang



tui nhu ¢ 16p sén ti€m mao Turbellaria hodc dang vong kin hodc 1a hai nhanh ruot tit
nhu & rudt san 1a. O san 1a don chu c6 kich thudc 16n, hai nhanh rudt chinh phan
nhanh lan thi hai tao thanh mang lu6i cac nhanh bén day dic trong nhu mé. Ngoai
ra con ¢ nhiéu té bao tuyén dd ra truée hau, canh thuc quan va té bao tuyén nam tryc
tiép trong biéu mo rudt gitip lam hoa tan thire dn. Té bao tuyén khong ¢ trong biéu
mo rudt & san 14 don chi bac thap.

gidc miéng

- m}'én nozn hoang
4 6ng dan tnmg

Hinh 1.1. Pic diém hinh thai hoc: Polyopisthocotylea va Monopisthocotylea
a. San 14 don chu bac cao b. San 14 don chu béc thap [2]

Heé bai tiét cau tao theo kiéu nguyén don than. Ong bai tiét trai va phai khong
nbi lién v6i nhau thanh mot dng chung. Mdi dng c6 16 thoat nam & 1/3 khoang trudc
co thé. S6 luong té bao ngon lira ¢6 thé nhu nhau & cac lodi sdng trong ca bién, ca
nuéc 1o va nude ngot. Pidu d6 cho phép nghi rang hé bai tiét & san 14 don chii khong
chi giit chirc nang loc ma con c¢6 chirc ning xac dinh mirc do phat trién vé hinh thai,
sinh ho4, sinh ly.

Heé than kinh ciu tao theo kiéu hé than kinh bac thang, gdm hach than kinh
trung wong va cac ddy than kinh bung. Tl cac diy doc di ra nhiéu nhanh bé tao thanh
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A

cac cau noi ngang, dic biét & ving dia bam, mang lu6i than kinh phat trién. O mét s6

loai c6 vong than kinh hau.



Co quan cam giac phat trién rat yéu. Trén bé mit co thé ¢ nha don hoic cac
nha xép thanh nhom bao gém céc tiém mao khong van dong va ¢ gdc co hach than
kinh lién hé véi té bao than kinh cam gidc. Ngoai ra, ¢ san 14 don chi con c6 mat
(thudng gip ¢ giai doan 4u tring), & ¢4 thé trudong thanh mat tiéu giam mot phan hoic
thiéu hoan toan.

Heé sinh duc ludng tinh, c4u tao theo kiéu chung ctia nganh giun dep, tuy nhién
c6 mot s6 dic diém riéng, chu yéu la 6ng dan cta hé sinh duc cai phtc tap hon so véi
san 14 va san day. D6 1a dau hiéu nguyén thuy néi 1én ciu tao cta hé sinh duc con
chua hoan chinh.

Co quan sinh duc dwc gdm c6 tinh hoan, dng dan tinh, tuyén sinh duc phy va
co quan giao phdi. S6 lugng tinh hoan bién ddi tiy loai, tir mot, hai dén vai trim tinh
hoan. Tir tinh hoan ¢ cac éng dan tinh bé ndi voi nhau (thuong & giita co thé) tao
thanh dng din tinh dai, cong, khi phinh ra tao thanh tdi chira tinh va cudi cung 1a ong
phong tinh. Cau tao ctia ong dan tinh sai khac tiy loai.

Co quan sinh duc cdi chi c6 mot budng tring, ong dan trimg ngin do vao
trong odtype. O nhiéu loai ¢6 tai nhan tinh. Dac biét c6 ong ngan, hep ndi tir dng dan
trimg v4i rudt goi 1a dng “rudt — sinh duc’’ ¢ chirc nang nhu dng 16-ro ¢ san 14 (thai
cac san pham sinh duc thira trong qué trinh hinh thanh trimg). Tir o6type ndi véi ong

tir cung ngan. Lo sinh duc mé ra & mit bung ctia phan trudc co thé.

1.1.2. Vong doi phdt trién [11]

Séan 14 don chu ¢ chu trinh phat trién don gian, khong thay do6i vat chi. Tur
trimg hinh thanh 4u tring khong sai khac 1am so véi c4 thé truong thanh. San 14 don
chu phat trién thang, khong xen k& thé hé.

Séan 1a don chu dé trang, mot sd loai dé con (Gyrodactylidae). Trimg c6 cu
tao phic tap, hinh dang rat khac nhau tuy loai, tring thuong cé rau & mot trong hai
cuc dé giup ching tréi ndi trén mat nuéce hodc dinh vao cay thuy sinh hodc bam dinh
vao mang, da ctia vat chit dé phat trién thanh du tring & moi trudng ngoai (trir bo
Gyrodactylidae).

Au tring song tu do trong nudc ¢ hinh dang dai, co thé phi tiém mao nhu
miracidium cua san 14, gitip 4u tring boi trong nude. Phan sau co thé 4u tring co dia
bam, xung quanh c6 mée. HE ti€u hoa bao gém 16 miéng, phéu miéng, trudc hau, hau
co phét trién. Mam rudt c6 dang tai don gian hodc dang vong kin. Chinh giita co thé
c6 dam té bao bé, d6 1a mam sinh duc. O 1/3 phia trudc co thé ¢6 nhiéu tuyén dau, c6
6ng dan mé ra & mut trudce co thé. He bai tiét va hé than kinh phat trién. Co quan cam
gi4c 1a cac nhii don nam trén bé mit co thé. Hau hét cac du trung san 14 don chu co
mat phat trién.



Duya vao dic diém hinh thai ¢ thé chia du trung thanh hai nhém: nhom thir
nhat c¢6 tiém mao phat trién twong d6i yéu, c6 hai déi mat va dia bam c6 14-16 moéc,
gdp & cac ho Dactylogyridae, Teteronchidae, Polystomatidae v.v... thudc phan 16p
Polyonchoinea. Nhém thir hai c6 tiém mao phat trién, c6 mot mat (bat ngudn tir 2
mat) va dia bam c6 10 moéc, gip ¢ cac phan 16p Oligonchoinea.

Ngay sau khi thoat khoi trimg, 4u trung song tu do hoat dong rat manh. Thoi
gian dau, 4u trung khong c6 kha ning cam nhiém do mam méc cia dia bam con bi
cac mo che lap, ngay ca khi roi vao vat chi thich hop, vat ky sinh ciing khong thé
bam dugc. Giai doan sau d6 cac moc dia bam da tho han phén cudi ciia mbc nhon ra
ngoai. Chinh thoi gian nay, au tring mdi tré thanh au tring cam nhiém, c¢6 kha ning
bam vao mang hodc da ciia vat chii. Pac diém nay ciia au tring nham loai trir kha
nang 4u tring bam vao vat chu cii, dm bdo nhiém vao vat chi méi. D6 1a dic tinh

thich nghi, giap cho vi¢c phat tan loai.

Giai doan ky sinh: au triing bam vao
co theé ca, phat trien tr connon dén ¢,
treéng thanh, dé tning 7/ ,;./-ﬂ

Giai doan trr do: tning
san trong moi trrong
nuoc phat trien thanh
au trung boi tw do

Hinh 1.2. Vong doi cia san 1a don chu ky sinh trén mang ca [2]



Thoi gian song cua au trung & moi trudong ngoai rat ngan giong nhu cac giai
doan song tu do cua au trung san 1a va san day, chung dugc xéac dinh bdi s6 lugng

cac chat dinh dudng du trir (glycogen) trong co thé au trung.

1.1.3. Pic trung phin bé

San 14 don chu ky sinh trén da, vay hodc mang cua ca. Chung dung cac moc &
dia bam dé bam vao ky chu va to chiic tuyén dau cia san tiét ra men hialuronidaza
pha hoai té bao da, mang ca 1am tiét nhiéu dich nhon mau tring dyc can tro hoat dong
hé hap cia ca.

1.1.4. Tac hai ciua san la don chu [2]

C4 gidng c6 khdi luong 1,2g bi nhiém Gyrodactylus véi cudong d6 cao (hon 50
cé thé) co thé bi giam xudng 0,5g, ddng thdi lugng bach cau ting va lugng hong cau
giam. Vung da, mang bi san ky sinh c6 hién tuong viém loét d& dang cho vi khuan,
nam va mot s sinh vat khac xam nhap va gy bénh.

Trudng hop nhiém ning cac to chirc té bao sung to, xwong nap mang ciing
phong 18n, co thé thiéu mau dan dén gay yéu, boi 16i cham chap. C4 it hoat dong, nim
¢ day hoac ndi [én mat nudce ddép khong khi, tham chi mét dan kha nang van dong va
boi ngtra bung.

Céc loai san 14 don chu khac nhau khi ky sinh 1é€n ca gay hau qua & mtc do
tuy khac nhau nhung nhin chung lam c4 sinh truéng cham, sirc dé khang giam va cudi
cung gy chét cho ca. C6 thé tom tit anh hudng cua san 14 don cha nhu sau:

- Anh hudng ctia hoat dong co hoc: chii yéu do qué trinh bam chéc cia co quan
bam nhu méc bam va gidc bam vao niém mac cua mo co thé... cd thé giy teo mo,
d6i khi dan t6i sy ph4 hity hoan toan cc co quan y.

- Lay cac chat can thiét d6i voi hoat dong séng binh thuong ciia vat chi: san
1a don chu ky sinh s& hut chat dinh dudng cua ca dé nudi song ban than, 1am cho ca
gay, yéu, dau to, bung thop lai, strc séng giam.

- Tac dong gay doc ddi voi ca: san 1a don chi trong qua trinh ky sinh tién hanh
trao d6i chat, bai tiét chat can ba 1én co thé ca ddng thoi chung tiét ra chat doc gay
ddc cho cé, pha hoai td chirc mang ca. Nhiéu loai san 14 don chu tiét ra chét chéng
d6ng mau, lam ca ludn bi xuat huyét. Thong thudng voi ca nhidm san 14 don chi
trong khi thu mau chiing t6i nhan thdy mang c4 c6 d6 nhay ¢ mang cao hon so véi
nhitng c4 khong bi nhiém san.

- Lam cira ngd cho cac tac nhan giy bénh khac: san 14 don chu gay ton thuong
1én da, mang c4, tao nén cac trﬁy xude, tao co hdi cho virus, vi khuan, nim gay bénh

xam nhap.



- O giai doan c4 bot, cd huong, khi c4 bi nhiém san 14 don chu véi cuong do
nhiém cao s& gy anh hudng nghiém trong dén sirc khoe ca va tham chi co thé gay

chét cho ca.

1.2. Luge sir vé hé thong phan loai san 14 don trén c4 bién
1.2.1. Lwgc swr nghién cwu va vi tri phdn logi ciuia san la don chu

San 14 don chu Monogenoidea van Beneden, 1858 1a mot trong nhirng 16p c6
sO luwong loai 16n nhat cua nganh giun dep Platyhelminthes. Trudc day, san 1a don
chu dugc xép 13 mot bd cua 16p san 14 Trematoda, tuy nhién van Beneden [12] da
tach san 1a don chu la don vi phan loai riéng, trong d6 16p san 14 Trematoda dugc chia
thanh hai nhom monogénéses va digénéses. Price [13] coi thuat ngit tiéng Phap
monogéneéses cua van Beneden 1a tir ban dia va quy thudt ngtr Monogenea cho Carus
[14] — 14 tac gia dau tién sir dung thuat ngit nay ¢ dang Latin héa. Quan diém cua
Price dugc cac hoc gia duong thoi chap nhan, tuy nhién viéc thay doi thuat ngit tir
monogénéses sang Monogenea chi don gian 1a mét sy diéu chinh tir tiéng Phap gdc
thanh tiéng Latin, phu hop v&i thong 1¢ danh phép tiéu chuan. Do vdy, su thay doi vé
thuat ngir nay khong lam thay doi quyén tac gia va thuat ngir Monogenea dugc gan
cho van Beneden.

Bychowsky [15] d nang vi tri cia Monogenea trong hé théng phén loai tir bo
1én 16p va ddi tén nhom nay thanh Monogenoidea nhung van dé quyén tac gia 13 van
Beneden. Thuat nglt Monogenoidea dugc st dung rong rai ¢ cac nudc Lién X0 (cii)
va mét s6 nudc Pong Au, mic du hau hét cac nha khoa hoc phuong T4y van st dung
thuat nglt Monogenea. Hoi nghi ban tron tai Pai hdi Ky sinh trung hoc thé gidi lan
thir 4 (ICOPA 1V) nam 1978 tai Warsaw, Ba Lan véi sy tham gia cua cac nha khoa
hoc & 11 qudc gia dd hop dé dong thuan vé cac van dé con ton tai trong danh phap,
phan loai va thuat ngir d6i voi SLDC. Két qua 1a tit ca cac nha khoa hoc déu dong y
sir dung thut ngit Monogenea 1a tén ctia 16p thay vi Monogenoidea do hau t -oidea
von danh cho lién ho theo Luat Danh phéap Quéc té. Tuy nhién, két luan cua hoi nghi
nay khong c6 hiéu lyc boi diéu 1b ciia Luat Danh phap Qudc té quy dinh hoi nghi
khong c6 tham quyén ddi voi cac don vi phan loai bac trén ho [16]. Lebedev [17]
khong cong nhan viéc st dung Monogenea va gin quyén tic gia thuat ngir
Monogenoidea cho van Beneden theo su tu chinh cia Bychowsky [15]. Boeger &
Kritsky [18] ciing dong thuan vdi y kién cta Lebedev [17].

Llewellyn [19] phan chia san 14 don chu thanh 2 phan b (sau dugc nang Ién
thanh phan 16p) 12 Monopisthocotylea va Polyopisthocotylea dua vao dic diém hinh
thai va cdu tric ctia co quan bam phia sau. Hé théng nay duoc tu chinh boi Beverley-

Burton [20], trong d6 c¢6 sy thay d6i cach sap xép & mot s6 ho. Boeger & Kritsky [18]
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dwa vao 47 dac diém hinh thai khidc nhau da tich san 1a don chu thanh 3 phan 16p
gom: Polyonchoinea, Polystomatoinea va Oligonchoinea (Hinh 1.3A). Hai hé thong
phan loai nay chi khac nhau ¢ céc taxon bac cao, cac taxon tur bac ho tro xuéng la
tuong dong.

A Polyonchoinea Polystomatoinca Oligonchoinca
r — r B
B Monopisthocotylza Polyopisthocotylea
f 1
3 3
g £ g 2 i -
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Hinh 1.3. Cay phét sinh chung loai cac taxon phan loai bac cao cta san 14 don chu
A. theo Boeger & Kritsky [18]; B. theo Llewellyn [19]

1.2.2. Tinh hinh nghién civu sdn ld don chii 6 cdc nwéc trong khu vwe bién Pong

Nghién ctru dau tién vé khu hé san 14 don chu ¢ khu vuc bong Nam A duoc
tién hanh vao nam 1930 [21], nhung cho dén nay s liéu vé khu hé san 14 don cha ¢
khu vuc bién Pong con rét it so véi cac khu vuc khac [1]. Lim [1] da théng ké duoc
246 loai san 14 don chu ky sinh trén cac vat chu khac nhau, trong d6 c¢6 113 loai dugc
phat hién trén 69 loai vat chii 1a c4 bién (Bang 1.1), va tac gia udc tinh s6 lugng loai
Monogenoidea da duoc biét chiém gin 8% tong s6 lodi c6 thé co.

Niam 2000, cudn sach bong vat chi Trung Quéc [22] duoc xuét ban, trong do
d3 mo ta tom tit 584 loai san 14 don chu thudc 37 gidng 8 ho, ky sinh & ca nudc ngot
va mot sd loai ca di cu tir bién vao noi dia cling nhu céc loai ¢4 cura song. Nam 2003,
Zhang et al. [23] cung cap danh sach 337 loai Monogenoidea ¢ ¢4 bién, trong d6 khu
vuc bién Pong co tdi 278 loai. Cac ving bién khac nhu bién Hoang Hai, B6 Hai va
bién Hoa bong co sb lugng loai it hon. Sy khac biét vé b lugng loai Monogenoidea

& cac khu vuc khac nhau c6 thé giai thich boi: (1) khu vuc bién Pong 1a ving bién
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nhiét d6i va can nhiét doi, nén theo quy luat sinh hoc thi s6 lugng loai sinh vat s& da
dang hon va sé lugng ca thé trong quan thé s& nho hon so véi ving bién Hoa
Poéng—ving bién 6n déi; (2) khu vuc bién Pong c6 sd lugng nghién ciru duoc thuce
hién nhiéu hon, diéu nay 1 hoan toan diing vi cac nha khoa hoc Lién X6 cii da thuc
hién nhiéu chuyén diéu tra khu hé ky sinh tring & khu vyuc nay, va cac két qua nghién
ctru déu dugc Zhang et al. [23] trich din. Trong khoang thoi gian tir 2003—2020, cac
nha khoa hoc Trung Qudc da kham pha 1 giébng méi va 22 loai méi cho khoa hoc &
khu vuc bién Pong [24-39].

Bing 1.1. SO luong loai sén 14 don chi & cac khu vyc DPong Nam A (1930-1997) &
cac nhoém vat chu khac nhau [1].

Tén qudc gia | Ca bién | Ca nuéc ngot Rua Ludng cuw Tong
Indonesia 32 (22) 5(6) 0 0 37 (28)
Lao 0 2(1) 0 0 2(1)
Malaysia 57 (21) 68 (35) 6 (3) 0 131 (59)
Philippines 14 (10) 0 1(1) 1(1) 16 (12)
Thailand 1(1) 27 (12) 2(1) 0 30 (14)
Viét Nam 25(22) 20 (18) 0 0 45 (40)
Tong 113 (69) 125 (66) 74) 1(1) 246 (140)

Ghi chii: trong dau ngodc don 13 s6 luong loai vat chii dugc nghién ctru

Trong khoang thdi gian tir nam 1998 cho dén thang 4/2021, dya trén dir liéu
trén Google Scholar, Web of Sciences, PubMed, ScienceDirect, AGRICOLA,
Aquatic Science & Fisheries, CABI, Scopus, Zoological Record, da théng ké duoc
36 cong trinh nghién ctru vé khu hé Monogenoidea ky sinh & cé bién thudc ving bién
cac nudc Pong Nam A, trong d6 cac nha nghién ctru d3 mo ta 46 loai méi cho khoa
hoc [5-10, 24-54].

Nghién ctru vé tinh hinh nhiém san 1a don chu chi tap trung & cic trang trai,
co sO nuodi dong vat thuy san [55]. Vi du nhu & Han Quéc, viéc nudi ca Trap
(Sparidae) dang chiu anh huong nghiém trong do bénh ky sinh trung gay ra, trong do
c6 nhom san 14 don chu [56]. Woo et al. [57] cung cép sb liéu cdp nhat vé tinh hinh
nhiém san 14 don chi va gidp xac chan chéo & cic trang trai ca tai vung
Gyeongsangnam-do, trong d6 ti 1& nhiém san & ca trung binh 1a 98,4% véi cudng do
nhiém 7 san/ca thé ca. Tai An P9, Jithendran et al. [58] cung cap vé tinh hinh nhiém
san 14 don chu & cac trang trai cd Song (Epinephelus tauvina) & ving bién gan
Chennai. Chi riéng loai Benedenia sp. &3 nhiém cho 27% sb lwong miu c4 xét nghiém.
Ogawa [59] dd cung cép tinh hinh nhiém cac 16p trong nganh giun dep

(Platyhelminthes) trén ca bién nudi & cac ving bién ctiia Nhat Ban, trong d6 tac gia
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két ludn nhom san 14 don chi c6 ti 1é nhiém cao nhat va 1a d6i tuong gay hai nhiéu
nhat. S6 liéu Ogawa cung cip khong chi & ca nudi ma & con & ca ca trong mdi trudng
tu nhién. Liu et al. [60] da cong bd vé thiét hai & céc trai nudi ca Chim vay vang
(Trachinotus ovatus) & Tram Giang (Zhanjiang), Trung Quéc do san 1a don chu
Neobenedenia girellae giy ra. Ca bi nhiém san c6 kich thudc nho hon déng ké so véi
nhiing c4 thé khong bi nhiém. Ty 1& nhiém va cuong d6 nhidm cia N. girellae duy tri
& mirc cao tir thang 1 dén thang 4, va giam & cac thang con lai.

O mot s6 nudc Pong Nam A, nghién ciru tinh hinh nhiém san 14 don chi & c4
cling dugc quan tim, Lestari et al. (2018) cung cap tinh hinh nhiém san 14 don cha ¢
cac trang trai nudi ca Song (Epinephelus fuscoguttalus lanceolatus) & vinh Lamong,
Surabaya, Indonesia [61]. Trong d6 ca nuodi nhiém céc loai san 14 don chu Benedenia
epinepheli, Neobenedenia girellae va Pseudorhabdosynochus epinepheli voi ti 1€
nhiém 1an luot 13 4%, 3% va 26%. Nghién ciru ctia Athur & Lumalan-Mayo [62] da
tong hop vé khu hé san 14 don chi ky sinh trén c4 tai Philippines, trong d6 c6 nhiéu
cong bd vé tinh hinh nhiém Monogenoidea trén ca bién, vi du nhu nghién ciru ciia
Maran et al. [63] vé Monogenoidea trén ca da tron. Cic nghién ctru cta Susan Lim
vé da dang san 14 don chu trong ca bién khu vic Malaysia, Thailand va khu vuc bién
Pong Nam A duoc tong hop trong cong bd Lim [1], tuy nhién tinh hinh nhiém cua
nhiéu loai c4 bién véi cac loai san 14 don chi cling duoc cap nhat. Tac gia da thong
ké trung binh mdi loai c4 nhiém nhiéu hon 1 loai san 14 don chu (dao dong tir 1-14
loai) véi cudong d6 nhiém ciing dao dong tir mot vai mau dén hang nghin mau trén
mot vat chu.

Bat chdp mdi de doa ngay cang ting vé ky sinh trung, dic biét 1a san 14 don
chu, trong nudi trong thuy san, thong tin vé cac lodi ndy va cac bénh do chung giy ra
van con thiéu, ké ca & nhitng qudc gia phat trién nhu Han Quéc [63].

Trong nghién ctru vé phan loai Monogenoidea, bang nhitng phwong phap ¢
dién vé miéu ta, so sanh cac dic diém hinh thai gitta cac loai, nhom loai thi viéc ap
dung cac k¥ thuat phan tr ngdy cang phd bién hon [64-71]. Viéc st dung k¥ thuat
phan tir dic biét quan trong ddi véi nhitng gidng ¢ sd lwong loai 16n, vi du nhu
Dactylogyrus, Gyrodactylus, Haliotrema, Ligophorus.. khi cac dic diém hinh thai
nhiéu khi khong thé hién 16 sy sai khac giita cac loai. Cac nghién ctru thudng st dung
gen nhan d¢é 1ap cdy chiing loai phat sinh, va doan gen nghién ctru c6 thé chi l1a doan
28S rDNA (tiéu phén lon cua ribosoma LSU rDNA) hoac co thé ca doan
ITS1-5.8S—ITS2 va doan 28S, hoic doan 18S rDNA (tiéu phan nho cua ribosoma
SSU rDNA). Dang et al. [42] di tong hop cac mdi duoc sir dung dé nhan ban cac
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doan gen nhan (Bang 1.2) va vi tri cdc doan gen nhan ban & Haliotrema spp. (Hinh

1.4).

Bing 1.2. Cic loai mdi da va dang dugc sir dung cho rDNA & san 14 don cha [42]

Genes Primers
28S rDNA Cl (5'-ACCCGCTGAATTTAAGCAT-3)
D2 (5-TGGTCCGTGTTTCAAGAC-3")
I8S rDNA 18C (5-TGGTTGATCCTGCCAGT-3")

ITS (ITS 1 + 5.88 + ITS2)

Overlap regions

18G (5'-GGTAGTAGCGACGGGCGGTGTG-3)
I8SF1 (5"-GCAGTTAAAAAGCTCGTAGTTGG-3')
A+ (CAA.G)ICTTTAATATACA.G)CT)

A- (AGIC.TYGIT, A ATATTAAAG(T.O)TG)

B (ATTCCCCGTTACCCG)

C (ACGGGCGGTGTGTAC)

H (TCTCGTTCGTTATCG)

28SR1 (S"-GCTTCGATGTTGGGCTARTCTC-3")
18-ITSF1 (5'-CGGGGAAAGTATGGTTGC-3")

L7 (3-TGATTTGTCTGG TTTATTCCG AT-3")
H7 (5'-GCTGCGTTC TTCATC GAT ACT CG-3')
Neo28F1 (5'-ACCCGCTGAATTTAAGCATA-3")

Pbi voi gen ti thé, Yang et al. [69] d3 giai trinh tu toan bo hé gen cia loai

Capsala pricei va phan tich pha hé cho thdy loai nay kha gan giii véi giéng

Neobenedenia.
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18SF1  18C 1g1TSF1 = W7 18G L7 Neo28F1 ¢1 28RI D2
573 708 117 1369 1753 2451 2872 29p6 2984 3395
188 ITS1 5.88 ITS2 288

Hinh 1.4. Vi tri cac doan gen va cac loai mdi sir dung twong tmg dé nhan ban [42]

Ngoai nhitng nghién ciru vé da dang thanh phan loai, hé théng phan loai, ciing

c6 mot sd nghién cuu vé sinh hoc, chu trinh phat trién [72], vé su bién dong quén thé

theo khong gian bén trong vat chu (trén cung mang) ciing nhu su phan bd cua loai

theo vi tri dia 1y, phat hién nhitng loai gdy bénh cho ca nudi 1éng [31, 73-75], ciing

nhu thir nghiém cac bién phap phong chéng sy 1ay nhiém [76].

Tom lai, trong nhirng nam gan day, s6 luong loai Monogenoidea tai khu vuc

bién Bong dugc biét dén ngay cang nhi€u, tuy nhién ching chi 1a s6 nho so véi so

luong woc tinh. Pé kham pha sy da dang loai Monogenoidea va c6 hiéu biét day du

hon vé khu hé thi can sy chung tay ctia cac nha nghién ciru ky sinh tring hoc trong

va ngoai khu vuec.
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1.2.3. Tinh hinh nghién ciru sdn la don chu ¢ Viét Nam

Nghién ctru san 14 don chi ¢ c4 bién Viét Nam thuong tap trung vao tim hiéu
da dang loai, khu hé dong vat, mbi quan hé chuyén biét gitra vat chu va vat ky sinh...
[66]. Céc thong tin vé tinh hinh nhiém séan 14 don chu nhu ti 1¢, cudng do nhiém cia
tirng loai san 14 don chu trén ting dbi tugng ca chi dugc ghi nhan nhu thong tin di
kém trong cac cong bd vé da dang loai [32].

V& lich sir, nhitng nghién ctru dau tién vé san 14 don chu ¢ ca bién Viét Nam
duoc thyc hién tir nhitng nam 1950, voi nhiéu cudc diéu tra vé giun san ky sinh trén
c4 bién duoc thuc hién bdi cac nha ky sinh tring hoc Viét Nam va Lién X6 (cii) [64-
65]. Két qua cua cac dot diéu tra dd cong bd hon 30 bai bao trén cac tap chi khoa hoc
va céc sach chuyén khao trong khoang thoi gian tir nam 1961-1989; da mo ta nhiéu
giong méi va loai méi cho khoa hoc, dong thdi bod sung nhiéu loai san 14 don chu cho
khu hé Viét Nam [66].

Pén nam 2006, Arthur va Bui [32] di théng ké tong cong 55 loai
Monogenoidea & ca bién Viét Nam, tuy nhién nhom tac gia da bo sot nhiéu cong bd
cua cac nha khoa hoc nudc ngoai [66]. Nam 2020, Nguyen et al. [66] da cap nhat
danh sach 220 loai Monogenoidea ky sinh & 152 loi c4 bién Viét Nam. Trong nghién
ctru nay, dic diém phan b, vat chi cua timg loai ky sinh tring déu duoc néu rd vé
ngudn tai lidu trich din, ngoai ra, nhiing thay doi vé vi tri phan loai clia cic taxon
cling dugc ban luan.

Trong cong trinh cta minh, Arthur va Bui [32] ngoai su théng ké danh sach
cac loai san 14 don chu, cac tac gia con cung cip thong tin vé ti 18, cudng d6 nhiém
san 1a don chu & cac loai vat chu. V& Thé Diing va cs. [43] d3 xuat ban cudn sach vé
ky sinh tring & ¢4 Mu, ca Trap & Viét Nam, bén canh cac thong tin vé thanh phan
loai con ¢6 nhiéu thong tin quan trong vé ti 1¢, cudng d6 nhiém cua ting loai san 13
don chu trén vat chu ctia ching. Gan day, Tir Thanh Dung va cs. [77] di cong b vé
hién trang nhiém ky sinh tring trén ca Béng bp Rachycentron canadum nudi 16ng &
tinh Kién Giang, trong d6 c6 cudng do, ti 1& nhiém cua cac loai san 14 don chu
Pseudorhabdosynochus sp., Neobenedenia sp.

Viéc ung dung k¥ thuat sinh hoc phan tir & nghién ctru phan loai, ching loai
phat sinh san 14 don chu ¢ Viét Nam con it dugc thyc hién. Hién chi méi c6 mot cong
bd cla Dang et al. [42] st dung 4 doan mdi khac nhau dé nhan ban cac doan gen 188,
ITS1-5.8S-ITS2 ¢ mot s6 loai thudc gidng Haliotrema ky sinh trén ¢4 M ¢ vinh Nha
Trang.

Cudi nam 2020, 5 loai san 14 don cht méi cho khoa hoc da duoc mo ta [51-

52], dong thoi nhiéu ghi nhan vé vat chi méi cua nhiéu loai san 14 don chu cling dugc
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néu r8. Nhu vy, con s6 théng ké mdi nhat vé sé luong loai Monogenoidea dugc ghi
nhan & ca bién Viét Nam cho dén thang 3/2021 1a 225 loai.

1.3. So lwge vé dit diém tw nhién ciia ving bién Cat Ba, Hai Phong
1.3.1. Pic diém sinh hoc khu vwe quén dio Cdt Ba va nguén loi cd bién [4]

Pao Cat Ba c6 dién tich 16n nhat trong 367 dao thudc quan dao Cat Ba, khoang
260 km?; dao nam & phia Nam cta vinh Ha Long, cach trung tdm thanh phé Hai
Phong khoang 30 km, va cach trung tim thanh phd Ha Long khoang 25 km (Hinh
1.5). V& mat quan 1y hanh chinh, quin dao thudc huyén dao Cat Hai, thanh phd Hai
Phong (sau sat nhap 7/2025 thi dao Cat Ba thuoc Pic khu Cat Hai, thanh phd Hai
Phong). Co nhiéu dang sinh thai ty nhién dac trung trén ddo Cat Ba, gém ca hé sinh
thai bién va hé sinh thai trén can, vi du nhu hé sinh thai quan dao d4 voi 16n nhat chau
A, hé sinh thai rung nhiét doi nui da voi, h¢ sinh thai ran san ho, h¢ sinh thai rung
ngdp man, hé sinh thai tham co bién, hé sinh thai ddm pha, hé sinh théi ven bién, hé
sinh thai ¢dm 1ay. Cac hé sinh thai nay dai dién cho cac qua trinh sinh thai va sinh
hoc dang tiép dién trong sy tién hoa, phat trién cia cac hé sinh thai bién va hai déo,
thé hién qua sy da dang sinh hoc cao cua quén xa dong thyuc vat trén ddo, dudi bién,
dac biét 1a nhiing loai dac hiu.

Trai qua 18 ngan nam phat trién, quan dao Cat Ba vin giit dugc tinh tu nhién
cao, khong c6 su xuéng cép mac du di 6 sy xuat hién cta con nguoi cach day 7 ngan
nam. Do vay, ddo Cat Ba d¢a duoc UNESCO cong nhén l1a khu dy trir sinh quyén thé
gidi vao nam 2004 v6i muc dich bao vé cac hé sinh thai dic trung ké trén, trong d6
trai tim ctia khu dy trit sinh quyén 13 Vuon Qudc gia voi dién tich bao phu gan % dién
tich dao, day 1a noi tra ngu cta 4.637 loai dong thuc vat, trong d6 ¢ 14 loai quy hiém
c6 tén trong Sach Do Viét Nam va c¢6 114 loai nam trong danh muc loai quy hiém
ctia [IUCN, 83 loai dic hiru. Trong s6 2.137 loai sdng dudi bién, nhém cé c6 361 loai.

Tinh dénngay 31/12/2024, Tong dan sb: 71.211 ngudi (trong d6 dan sd
thudng tra: 36.755 ngudi; dan sd tam tri quy doi 1a: 34.456 nguoi). Nganh nghé chi
yéu cta ngudi dan trén dao 1a 1am dich vu du lich, khai thac va nudi tréng thiy hai
san. Theo s6 liéu ctia Tong cuc Théng ké [78], ving bién Hai Phong 1a mot trong bon
ngu trudng trong diém cia ca nudc, nam trong ving danh c4 chung theo Hiép dinh
hop tac Nghé c4 Viét Nam — Trung Qudc trong vinh Bac bo. Riéng Vinh Cat Ba hang
ngay c6 200—300 tau thuyén danh bét c4 ciia ngu dan neo dau, trong thoi diém cao
nhat 1én t6i gan 1.000 tau [78]. Vi nhiing loai c6 gia tri kinh té cao, da thong ké duoc
124 loai ca thudc 89 giéng, 56 ho ving bién Cat Ba, bao gdm nhém ca Khé véi 9 loai,
ca Liét 8 loai, ca PBu 7 loai, cd Bang chai 6 loai.. [79]. Trir lugng trc thoi tai vung

bién nay udc tinh trung binh khoang 750 ngan tan, trong d6 trir lwong clia ca nbi nho
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chiém 83.5% [80]. Pdi v&i nudi trong thity san, ndm 2004 s6 luong 16ng nudi & bién
Cat Ba méi khoang 1.000 10ng, nam 2005 da tang 1én 6.000 16ng va dén nam 2008
bién Cat Ba ¢6 t6i 571 bé v6i hon 10.000 1ng nudi ca [79].

i
'
‘
.
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Hinh 1.5. Ban @6 Quan dao Cat Ba (ngudn: https:/inbandokholon.com/ban-do-

huyen-dao-cat-ba-hai-phong/) [81]

Trudc nam 2020, ving nudc ven bd quin ddo Cat Ba co khoang 450 co so
nudi ca (Hinh 1.6) [82]. Tuy nhién, do nudi tréng thuy san c6 kha ning giy ra nhing
tac dong tiéu cuc dén moi truong va sirc khoé cong dong, Uy ban nhan dan thanh phé
Hai Phong di dé xudt chinh sach di chuyén cac co so hién tai dén khu vuc dugc chi
dinh dé nudi trong thuy san. Hién nay, 95% co s& nudi trong thuy san da duoc di
chuyén dén cac khu vue nudi duogc chi dinh. Cudc khéao sat hién tai chi bao g6m ca
tur nhién va chiing t6i khong khao sat c4 nudi. Vi vay, nhitng nd lyc trong twong lai
nén duoc thuc hién dé khao sat ca nuoi, vi dit liéu vé ky sinh trung va mam bénh tir
c4 nudi co thé giup xac dinh dugce nguy co tiém an ddi véi an toan thuc pham va sirc

khoé con ngudi. Ngoai ra, metacercariae tir ca bién chua dugc nghién ctru va do chung
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c6 kha nang gay hai cho vat chu ca, nén day sé la muc tiéu cua cac nghién ctru trong

tuong lai.

Hinh 1.6. Lang chai Cai Béo nhin tir trén cao nim 2017 (nguén
https://catba.sunworld.vn) [83]

Thuc hién cong vin s6 2121/SNN-VP ngay 06/6/2024 ciia S& Nong nghiép va
Phat trién nong thon [82] vé viéc danh gia tinh hinh kinh t& - xa hoi, chwong trinh
cong tac ndm va bao cio cong tac 6 thang ddu nam 2024 cua Uy ban nhan dan thanh
phé Hai Phong. Chi cuc Thity san bao céo két qua nhu sau:

Dién tich nudi trong thily san trong thang udc dat 6.820,4 ha bang 100,94% so
v6i cung ky nam 2023. San luong thily san nudi trong thu hoach thang 6/2024 wéc
5.371,0 tan, bang 100,69% so cung ky nam 2023. San xuat gidong udc dat 144,5 tridu
con gidng bang 97,8% so v4i cung ky nam 2023.

Khu vuc nuoi 16ng bé cac co so tiép tuc hoan thi¢n cac ndi dung lién quan theo
chi dao cua Uy ban nhan dan thanh phé vé viéc thue hién Dé an nudi tré)ng thuy san
léng bé trén cac vinh thudc quﬁn dao Cat Ba.

Cac co so san xuat, vong dudng gidng dang trong vu san xuat, vong dudng
gidng chinh trong nam, chii dong dap tng nhu cau tha gidng ctia ngudi nudi trong va
ngoai thanh phd. San luong giéng udc dat khoang 155 triéu con gidng cac loai.

S6 lwong tau ca tham gia danh bat thuy san tinh dén ngay 05/6/2024, trén dia
ban thanh phd tong s tau ca da duoc dang ky va cap nhat trén phan mém Vnfishbase:
821 tau, trong d6 Lmax tlr 6m dén duéi 12 m: 319 tau, Lmax tir 12m dén dudi 15m: 188
tau, Lmax tir 15m tr¢ 1én: 314 tau.
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S6 tau ca c6 chidu dai tir 15m tro 1én da lap thiét bi giam sat hanh trinh 1a:
314/314 tau, dat ty 1€ 100%. U6c san lugng khai thac thiy san, thang 6 nim 2024:
11.212,88 tan, bang 98,2% so véi cung ky ndm 2023, liy ké tir dau nam dat 61.055,01
tan bﬁng 49,24 % so ké hoach nam.

Pé on dinh va duy tri hoat dong san xuat trong thoi ky giao mua, han ché thap
nhat thiét hai cho ngudi nudi thily san, cac co s can chii dong cac bién phéap 6n dinh
moi trudng, phong ngira dich bénh; thuc hién theo hudng dan ctia S& Nong nghiép
va Phat trién nong thon tai Cong vin sé 06/SNN-TS ngay 02/01/2024 vé viéc huéng
din mua vy nudi trong thay san nim 2024

Nhu vy, véi trir lugng 16n va sy nhon nhip cua hoat dong danh bat thiyy hai
san tai dao Cat Ba s& dam bdo tinh sin c6 ciing nhu cung cip du sb lwong mau vat
(c4 bién) cho nghién ctru.

1.3.2. Tinh hinh nghién ciru sdn ld don chii Monogenoidea trén cd bién khu vic
ddo Cat Ba, Hdi Phong

Khu vuc bién dao Cat Ba va vung phu can, da cé hon 10 nghién ctru vé thanh
phan loai va tinh hinh nhiém san 14 don chi trén ca bién ty nhién va ca bién nudi.
Garasev et al. [6-7] va Dmitrieva et al. [5] d cong bd hon 15 loai san 14 don chit
thudc giéng Ligophorus trén cé bdi, trong do co s6 liéu vé cudng do nhiém, ti 1&
nhiém cta ting loai san. Krisky et al. [49] da tu chinh lai cac loai thudc gidng
Metahaliotrema thu dugc tur cd Nau Scatophagus argus & Viét Nam, trong d6 co céac
mau thu & Ha Long, Cat Ba. C4c nghién ctru ctia cic tac gia trong nudc khac da kham
pha, bd sung nhiéu dir liéu vé tinh hinh nhiém san 14 don chu & ca bién ty nhién [44,
66, 84-85]. Pbi véi ca bién nudi, Truong et al. [8] va Truong Thi My Hanh [9] d4 cap
nhat hién trang nhiém san 14 don chii va danh gia anh hudéng cua ching ddi voi cac
d6i twong nudi nhu ¢4 Mu, ca Chim vay vang tai ving bién Hai Phong.

Nghién ciru vé khu hé san 12 don chii & c4 bién ving dao Cat Ba va mot s6 khu
vuc 1an can (Bang 1.3). Nhén thay s loai dugc ghi nhan & cac diém nghién ctru chi
chiém 2,43 - 11,22% so véi sd lugng loai da biét ctia vinh Bic bo, d@)ng thoi sd lugong
loai vat chii dugc xét nghiém con rét it so v6i sb luong loai ca hién hiru. Mic du sd
luong loai Monogenoidea & ca bién ving ddo Cat Ba cao hon so véi cac diém nghién
ctru khéc, tuy nhién s6 liéu nay chua phan anh dugc hién trang da dang sinh hoc gitra
cac dia diém boi sb lugng nghién ctru dugc thuc hién con it, chua dam bao do6 tin cay
cho thong ké.

C6 thé nodi ving bién dao Cat Ba va ving phu cin di va dang 13 ving nudi
thily san trong diém ctia Viét Nam. Mic du c6 tim quan trong trong phat trién kinh

té, an ninh lwong thuc nhung nganh nudi trong thiy san ¢ ving nay con chua duoc
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quan tdm tuong xung. Rat it thong tin vé tinh hinh nhiém ky sinh tring ¢ dong vat

nuoi cling nhu dong vat trong moi trudng tu nhién.

Bing 1.3. S6 luong loai san 1a don chii dwoc ghi nhan tir 1950-2020 & ving bién

dao Cat Ba va cac vung phu can

bia didm S6 loai san 1a | So loai vat chi Tai liéu

) don chu nghién ctru tham khao

Pao Cat Ba — Hai Phong 24 8 [5-10, 5, 51]
Db Son — Hai Phong 8 2 [10]
Vinh Ha Long — Quang Ninh 13 14 [44]
Mong Cai — Quang Ninh 5 1 [49]

Tién Yén — Quang Ninh 12 10 [49, 84-85]

Vinh Bic b 205 140 [51-52, 66]

Nhiém vy rat 1én cho nhiing nha ky sinh tring 1a phai tiép tuc khdm pha mirc
d6 da dang cia khu h¢ san 14 don chu ¢ ca bién Viét Nam noi chung va ¢ vung bién
dao Cat Ba ndi riéng. Phai ting cudng ap dung k§ thuat phan tr dé phuc vu phan loai
d6i v6i nhitng phirc hé loai, cling nhu st dung trong cong bd loai méi. Gop phan gan
két nghién ctru khoa hoc voi phét trién kinh té bién trén nén tang tang truéng xanh,
bao ton da dang sinh hoc. Tur do, phat trién nuoi tréng thuy san va du lich bién dao,
dam bao hai hoa giira cdc hé sinh thai kinh té va ty nhién, tao dong lyc phat trién kinh
té dat nudc.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

2.1.1. P6i twgng va pham vi nghién ctu

Poi twong vdt chu: cac loai ca bién phé bién duogc danh bit tai khu vuc déo
Cét Ba, Hai Phong (Bang 3.1 va Hinh 2.3) tir nam 2014 dén nam 2024.

Poi twong ky sinh: Cac loai san 14 don chu trudng thanh ky sinh trén cac loai
c4 bién thu thap duoc.

Pham vi nghién cizu: Nghién ctru tap trung vao bd suu tdp mau SLDC ky sinh
& ca bién, bao gdm cac mau thu thap trong giai doan thyuc hién luan an (2020-2024)
va cac mau duogc luu trit tai phong Ky sinh trung hoc, Vién Sinh thai va Tai nguyén
sinh vat (nay 1a Vién Sinh hoc) tir ndm 2014.

2.1.2. N¢i dung cong viéc

- Nghién ctru ty 18, cudng do nhiém san 14 don chu ¢ cac loai ca bién tai khu
vuc dao Cat Ba, Hai Phong;

- Pinh loai va m6 ta cac loai san 1a don chu ky sinh & c4 bién tai khu vuc dao
Cat Ba, Hai Phong.

Pé hoan thanh muc tiéu nghién ciru dé ra, NCS thuc hién cac ndi dung cong
viéc nhu so d6 Hinh 2.1 dudi day:

Thu thap mau ca

bién
Chup anh c4; phan Xét nghiém mau c4,
loai, xac dinh tén thu thap mau SLDC,
thuong goi, tén khoa dinh hinh va bao
hoc cua cé bién quan mau
Phan tich ty ¢,
Lam tiéu ban SLDC Phan tich DNA cuong d¢ nhiém
SLbC
A s . L . Xac dinh muc do
Phan tich hinh thai, Xac dinh loai SLBC X I
mo ta cac loai SLDBC moéi cho khoa hoc nhiém SLDC 6 cic

loai ca bién

Hinh 2.1. So d6 khung nghién ctru
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2.1.3. Thoi gian va dia diém
2.1.3.1. Thoi gian thuc hién

Nghién ctru nay dugc thyc hién tir thang 5 ndm 2021 dén thang 5 nam 2024.
2.1.3.2. Pia diém

- MAu c4 bién duoc thué danh bét va thu thap tir thuyén chai tai cang cé, cho
ca Cat Ba; mau SLDC dugc thu thap tai chd trén dao Cat Ba, Hai Phong (Hinh 2.2).

- Phan tich dinh loai mau SLDC va lam lun 4n tai Phong Ky sinh trung hoc,
Vién Sinh hoc, Nha A11, 18 Hoang Quéc Viét, Cau Gidy, Ha Noi.

2.2. PHUONG PHAP NGHIEN CUU

Cdch tiép cdn: do san 14 don chu 13 cac loai ky sinh ¢6 cau trac hién vi, lai co
nhiu ciu trac kitin hod, vi vdy can phai c6 nhiéu phuong phap va k¥ thuat nghién
ctru khac nhau dé phan tich cac dac diém hinh thai, ciu tao.

- Lya chon cac phuong phap nhuém mau khac nhau tuy thudc muc dich phan
tich: cau trac nodi quan, cAu truc kitin hoa hodc chup anh hién vi dién tar quét, ...

- Lwra chon cac gen nhan hodc gen ty thé phil hgp dé phan tich cu triic phan
tir va xdy dung mdi quan hé phat sinh loai, nhom loai san 14 don cha tuy thudc muc
dich nghién cuu.

- Lya chon céc phuong phap, tai liéu phan loai hoc st dung dinh loai va mo ta
cac loai san 1a don chu.

Nghién ctru ndy duge chap thuan boi Hoi dong khoa hoc Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam va Hoc vién Khoa hoc Cong nghé. TAt ca cac qui dinh
qudc té, qudc gia va & vién nghién ctru chuyén nganh vé viéc str dung dong vat thi
nghiém déu dugc tuan thu.

2.2.1. Phuwong phap thu miu, bao quan va dinh danh ca bién

C4 duoc thué danh bat hodc mua lai tir dan chai & khu vuc quanh dao Cat Ba,
Hai Phong (Hinh 2.2), dugc bao quan lanh trong thiing x6p trong qua trinh van chuyén
vé dia diém xét nghiém, tranh hu hong mau trude khi phén tich.

Mau c4 bién duoc chyp anh (Hinh 2.3), phan loai, x4c dinh tén khoa hoc, tén

thuong goi. S dung céc tai liéu phan loai Pong vat chi Viét Nam (phan cé bién)

[111-115] va co s dir liéu vé ca (http://www.fishbase.org) [87] dé cap nhat vé vi tri
hién tai ctia cac miu ca bién nay trong hé théng phén loai ciia ching.

Tai phong thi nghiém, mau ca tiép tuc duogc giit trong ti lanh (4°C) cho dén
khi xtr Iy xong. M6t sé miu co cua cac loai ca nghién ctiru dugc gitr lai, bao quan dé
sir dung phan tich trinh ty DNA trong viéc xac dinh chinh xac tén loai khi can thiét.


http://www.fishbase.org/
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Ca Ddi muc
(Mugil cephalus)

Ca Dbi dudi bing
(Ellochelon vaigiensis)

Ca Dia cana Ca Nhu An bo
(Siganus canaliculatus (Leptomelanosoma indicum

.21 ol
Ca Mom gai dai Ca Ubp lung xanh
(Gerres filamentosus) (Nibea soldado)

Hinh 2.3. Hinh anh mot s6 loai ca nghién ciru
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2.2.2. Phwong phap thu miu, dinh hinh va bio quin s4n 14 don chi

Mau c4 dugc quan sat & da, vay, xoang miéng bang kinh lip cim tay dé tim
nhirng loai san 14 don chu chuyén ky sinh & phia ngoai co thé. Sau d6 mé kham, tach
101 ting cung mang, cho vao dia petri va d6 ngap dung dich nuéc mubi sinh 1Iy. Quan
sat va tach timg phién mang dudi trudng quan sat cta kinh 1ap soi ndi Olympus SZ51
dé tim san.

Mau san 14 don chu duoge lam sach, tach cac mo co cua vat chi khoi cac moc
bam, sau d6 tly vio timg nhém ma c6 thé lam tiéu ban tai chd (tiéu ban gelatin) hodc
dugce ¢ dinh béng dung dich con 70% hodc formol 4% cho nghién ctru vé hinh thai
tiép theo. Mau dung cho nghién ctru phan tir dugc ¢d dinh va bao quan bang dung
dich con 95%.

2.2.3. Phuong phap xic dinh ty 18, cwong do nhiém san 14 don chi
Ty 1& nhiém (TLN) duoc tinh bang cong thirc
S6 c4 bi nhiém

TLN (%) = = - - x 100
(%) Tong sb ca kiém tra

Cuong d6 nhiém (CDN) duge x4c dinh theo cong thirc:

o Tdéng s6 san thu dwoc trén ca nhiém
CDN (san/ca nhiém) =

Téng s6 ca nhiém

Céc thong s6 nay dugc su dung dé danh gid mirc d§ pho bién va mirc d§ xam

nhap cua san 14 don chu trén quan thé ca bién khao sat.

2.2.4. Phwong phap lam tiéu ban sin la don chu

Dé nghién ctru phan loai bang hinh thai hoc, cac mau vat SLBC dugc lam tiéu
ban dé quan sat o cac dac diém, cAu tric ciia moc bam, van bam, thanh ndi moc bam,
cAu tric co quan sinh duc duec, $6 lugng tinh hoan, v.v... dudi kinh hién vi quang hoc.
Str dung cac phuong phap nhudm mau va lam trong khac nhau khi nghién ctru phan
loai SLDC.

2.2.4.1. Ky thudt lam tiéu ban glyxerin — gelatin

Muc dich: Pé nghién ctru ciu tric gai, moc bam va co quan giao ciu cia nhdm
san 1a don chu béc thap, co kich thudc nho.

K¥ thuat lam tiéu ban trong sudt bang dung dich glyxerin — gelatin thyc hién
theo phuong phap cua Malmberg [88] nhu sau:

Pit 1-5 miu san 1a don chu tuwoi ndm song song véi nhau theo chiéu ngang
ctia lam kinh, phan bung hudng 1én phia trén; dé kho khong khi 2-5 phiit; nhé 1 giot

glyxerin — gelatin néng 1én mau va ddy lam men; phét nhya dinh canada pha loing
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bang xilen xung quanh lam men dé bao quan lau dai; viét nhin tiéu ban va dé kho 2-
3h trude khi bao quan.

K¥ thuat nay dic biét hiru ich d6i véi cac loai san 14 don chi ¢o kich thudc bé
hoic cac loai co hé théng gai moc va cau tao co quan sinh duc phirc tap.
2.2.4.2. Ky thudt lam tiéu ban nhupm mau

Muc dich: Dé nghién ciru cau tric ndi quan bén trong ciia ky sinh tring.

Mau dé 1am tiéu ban nhuém mau duoc bao quan trong dung dich formol 4%
hoic ethanol 70% trong it nhat 2 tuan. Co thé sir dung thudc nhudém carmine alumi
hodc Gomori's trichrome dé nhuém san. Uu diém cta thuéc nhudm carmine alumi 13
gitip 1am 16 cAu tric ndi quan, trong khi thudc nhuém Gomori's trichrome lam rd phan
kitin hoa.

K¥ thuat nhuém mau bang dung dich carmine alumi (mau d6) theo Bullard et
al. [89]: mdu san dé trong dung dich nhuém 10-30 phut; quan sat mau san néu thiy
toan b co thé san c6 mau hong do 1a dugc. Trudng hop san bt mau qua dam, co thé
tay bot mau bang dung dich ethanol 70% + 1 giot acid HCI trong vai phut; loai nudc
qua cic dung dich ethanol 70%, 80%, 95% va 100%, mdi budc ngdm mau khoang
15-30 phit; 1am trong bang dung mai hitu co-tinh dau dinh huong (clove oil) va gin
tiéu ban bang dung dich pha loing bom canada; viét nhén tiéu ban va dé kho khong
khi ¢6 dinh trong vai ngay.

K§ thuat nhugm mau bang dung dich Gomori's trichrome (mau xanh) theo
Kritsky et al. [90]: 1-5 mau san dugc ngdm trong dung dich nhudém 1-2 phut; ding
ethanol 70% hoa lodng dung dich thuéc nhuém dé dimng nhudém ngay tirc thi, tranh
mau bi bit mau qua dam; cac budc loai nude, 1am trong mau va gan tiéu ban twong

tu nhu ¢ phuong phép nhudm sir dung carmine.

2.2.5. Phwong phap phan tich dic diém hinh thai dé xac dinh loai

Cac mau vat san 14 don chi dugc do, v& va mo ta hinh thai, ciu tao duéi kinh
hién vi Olympus CH40 va BX53; sau d6 dugc so sanh, ddi chiéu voi cac ban mo ta
cac taxon tuong Ung trong cac hé thong phan loai phu hop (Hinh 2.4).

Mo ta cac loai san 1a don chu theo trinh ty quy dinh cua sach Pong vat chi,
bao gom céc thong tin nhu danh phap khoa hoc, phan bd, vat chu, noi ky sinh, ban
mo ta, hinh v& hodc anh chup.

Céac dic diém hinh thai thuong dugc do dac, mo ta trong luan an nhu sau:

- Hinh dang va kich thudc co thé;

- Hinh dang, sb lugng va kich thudc co quan bam (van bam, moc bam, thanh

ndi, moc ria, cac cau trac bam dic biét...);

- Cau tao co quan tiéu hoa, co quan cam giac;
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- Hinh dang, kich thudc, vi tri ciia co quan sinh duc duc va cai;

-S4 luong, kich thudc va vi tri cta tinh hoan;

- Hinh dang, kich thudc va vi tri ciia budng trimg;

-S4 luong, hinh dang va kich thuéc cta trimg.

Nghién ctru sinh str dung tén goi Monogenoidea cho 16p sén 14 don chu theo
Boeger & Kritsky [18]. Hé thong phan loai san 1a don chu duoc st dung trong ludn
an theo Llewellyn [19] va dugc tu chinh bdi Beverley-Burton [20]. Hién nay, co s&
dir liéu 16n nhét thé gidi vé san 14 don chii 1a World Register of Marine Species
(marinespecies.org) ciing sir dung hé thong ciia Llewellyn dé cap nhat dir liéu.

Xt 1y anh, hinh v& bang cac phan mém nhu Adobe Photoshop, Adobe
[lustrator.

Hinh 2.4. So do do kich thudce co quan bam va co quan giao ph01 [95]
A. Thanh n01 bung: 1 — tong chidu dai, d — khoang cach gilia 2 mau;
B. Méc mé neo: a — tong chiéu dai, b — chiéu dai chan trong, ¢ — chiéu dai chan ngoai,
d — chiéu dai than moc, e — chiéu dai miii méc; C. Moc ria;
D. Co quan giao phdi duc (MCO): a — Tong chiéu dai, b — chiéu dai gdc, ¢ — chiéu dai
phan phuy (gbc), d — chiéu dai phan phu (mé rong); E. chiéu dai 4m dao.
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2.2.6. Phuong phap giam dinh phan tir dé xac dinh loai

Mau san dung cho phan tng chudi polymerase (PCR) dugc rira sach bang nudc
cét trude khi tach chiét DNA. St dung kit tich Qiagen, USA dé tach chiét. Bio quan
DNA tong so trong tii lanh & nhiét d6 lanh sau (-30°C).

Poan gen tiéu phan 16n ribosome DNA (28S rDNA) dugc khuéch dai bang
phan tmg PCR véi cac moi LSU-5 (5'-TAG GTC GAC CCG CTG AAY TTA
AGCA-3'[91] va 1500R (5'-GCT ATC CTG AGG GAA ACT TCG-3') [92].

Hon hop phan tmg PCR (Polymerase chain reaction) c6 tong thé tich 14 25 L,
trong d6 chura 12,5 pLL PCR Master Mix K0171 (2%) (Thermo Scientific™, USA), 1
uL (10 pM) ctia mdi loai mdi, 1 uL DNA va 9,5 uL nuéc cat. Phan (mg nhan ban
DNA dugc PCR dugc thuc hién trén may Eppendorf Masstercycler véi chu trinh nhiét
& Hinh 2.5. Di ching 4m tinh (hdn hop PCR véi nude cat thay cho DNA cua sén)
dugc dua vao, cung véi ddi chimg duong tinh (DNA cia lodi san 14 gan nho
Clonorchis sinensis ¢6 san trong phong thi nghiém). San pham PCR duoc tinh ché
bang thude thir 1am sach bang enzym ExoSAP-IT 78201.1.ML (Thermo Scientific™,
USA) va sau d6 duge guri dén Cong ty GenLab (Viét Nam) dé giai trinh tu gen. Bo
mdi ban ddu LSU-5 va 1500R duoc dé cap st dung dé giai trinh tuy.

35chuky

95°C 95°C
2 phut 30 giay

72°C 12°C
1 phut 7 phut

(1) () 3)

Hinh 2.5. Chu trinh nhi¢t cua phan tng PCR str dung trong nghién ctu

Trinh tw rDNA dugc lap rap bang phin mém SeqScape phién ban 2.6. Viéc
can chinh va udce tinh sb lugng cac vi tri thay ddi va su khac biét vé trinh ty di duogc
thuc hién bang MEGA 7.0 [93]. Phén tich phat sinh loai cta trinh ty nucleotide dugc
thuc hién bang thuat toan Bayes v6i phan mém MrBayes v. 3.1.2 [94]. St dung dit
lidu cia cac loai san 14 don chu khic ¢6 quan hé gan giii trong co so dir liéu NCBI dé
xay dung mdi quan hé phat sinh loai. Dung phdn mém MEGA voi thuét toan do tin
cdy toi da (ML). M6 hinh thay thé Hasegawa — Kishino — Yano phu hop nhat véi vi
tri khong doi va phan phéi Gamma (G + I) dugc chon duya trén diém tiéu chi thong
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tin Bayesian (BIC) thap nhat. Céc gia tri do tin cdy khoi dong duoc tinh toan véi
1.000 1an 13p lai.

2.2.7. Phén tich s liéu

S liéu vé timg cé thé ca nhidm, sb luong san 14 don chii ky sinh cia timg dang
dugc ghi trong dir lieu MS Excel va phan tich bang phan mém STATA/IC 12. Sir
dung phan tich hdi quy phi tuyén véi bién nhi phan “nhiém/khong nhiém” dé phan
tich sy anh huong cua cac yéu td sinh hoc (loai, ho, bd cd) va moi truong (mua kho,
muia mua) dén tinh hinh nhiém SLDC. Trong qua trinh phan tich, cac ca thé ciia mot
lodi vat chii dugc thu tai cing mot dia diém, & mot thoi diém thi duge gop lai thanh
nhom dé tranh sy sai 1éch. Su khac biét vai gia tri p < 0,05 duoc coi c6 y nghia théng
keé.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Panh gi4 hién trang nhiém san 14 don chii & cac loai c4 bién nghién ciru.

Tong s6 1.066 ca thé ca bién thudc 82 loai, 36 ho, 18 bo duoc thu thap nghién

ctru trong giai doan 2014-2024 (Bang 3.1). Bo ¢4 Vuogc Perciformes da dang nhat,

v6i 17 loai duoc thu mau xét nghiém, tiép dén 1a bo ca D6i Mugiliformes v6i 13 loai.

Céc b0 cé con lai chi c6 tir 1-8 loai dugc md kham. Ho ca Boi Mugilidae va ho ca

Khé Carangidae 1a c6 s6 lugng loai chiém wu thé, twong tng 1an lugt 1 13 va 10. Cac

ho cé con lai c6 s lugng loai dao dong trong khoang 1-6 loai.

Bang 3.1. S6 luong céac loai ca bién thu thap & khu vic ddo Cat Ba, Hai Phong

STT Loai ca S6 lwong
I BO ACANTHURIFORMES
1 Ho ca Liét Leiognathidae Gill, 1893
1 Cé Chi vang Aurigequula fasciata (Lacepede, 1803) 5
2 Céa Nhung Equulites rivulatus (Temminck & Schlegel, 1845) 3
3 Ca Liét Photolateralis stercorarius (Evermann & Seale, |
1907)
Ho ca Dia Siganidae Richardson, 1837
4 Cé Dia tron Siganus fuscescens (Houttuyn, 1782) 64
5 Ca Dia cana S. canaliculatus (Park, 1797) 12
II | BO CA CHINH ANGUILLIFORMES
3 Ho ca Chinh Anguillidae Rafinesque, 1810
6 | Ca Chinh hoa Anguilla marmorata Quoy & Gaimard,1824 5
Ho ca Dwa Muraenesocidae Kaup, 1859
Loai ca Dua xam Muraenesox cinereus (Forsskal, 1775) 38
I | BO CA RANG KIEM AULOPIFORMES
5 | Ho ca Méi Synodontidae Gill, 1861
8 Ca Moi thuong Saurida tumbil (Bloch, 1795) 10
IV | BO CA NHOI BELONIFORMES
6 Ho ca Nhoi Belonidae Bonaparte, 1835
9 C4 Quai van Ablennes hians(Valenciennes,1846) 20
10 | Ca Nhoi minh tron Strongylura leiura (Bleeker, 1850) 1
11 | CaNhoi dudi chdm S. strongylura (van Hasselt, 1823) 8
12 | Ca Nhai Xenentodon cancila (Hamilton, 1822) 4
7 Ho ca Kim Hemiramphidae Gill, 1859




29

STT Loai ca S6 lwong
13 | Ca Kim mdi ngan Hemiramphus far (Forsskal, 1775) 5
14 | Ca Kim H. marginatus (Forsskal, 1775) 15
is Cé Kim than tron Hyporhamphus quoyi (Valenciennes, -8

1847)
16 Cé Kim moéi dai Rhynchorhamphus georgii (Valenciennes, 61
1847)
V | BO CARANGARIA incertae sedis
8 Ho c4 Nhong Sphyraenidae Rafinesque, 1815
17 | Ca Nhong dudi vang Sphyraena obtusata Cuvier, 1829 10
9 Ho ca Vay tua Polynemidae Rafinesque, 1815
18 | C4Nhu An Do Leptomelanosoma indicum (Shaw, 1804) 2
VI | BO CENTRARCHIFORMES
10 | Ho ca Cang Terapontidae Richardson, 1842
19 | Ca Ong Terapon jarbua (Forsskal, 1775) 16
20 | C4 Ong Cang cat T. theraps Cuvier, 1829 2

VII | BO CA TRICH CLUPEIFORMES
11 | Ho ca Trich Dorosomatidae Gill, 1861
)y Cé4 Moi khong rang Anodontostoma chacunda (Hamilton, 3

1822)

22 | CaMoi co Clupanodon sp. 5
23 | C4 Chay nam Tenualosa thibaudeaui (Durand,1940) 10
12 | Ho ca Trong Engraulidae Gill, 1861

24 | Ca Lanh canh Coilia rebentischii Bleeker, 1858 10
25 | CaBelam Thryssa dussumieri (Valenciennes, 1848) 17
13 | Ho ca Be Pristigasteridae Bleeker, 1872

26 | Cabé llisha elongata (Anonymous [Bennett], 1830) 2
27 | Ca Be trang Ilisha megaloptera (Swainson, 1839) 5

VIII | BO EUPERCARIA incertae sedis
14 | Ho ca Mom Gerreidae Bleeker, 1859
28 | Ca Mom gai dai Gerres filamentosus Cuvier, 1829 8
29 | Ca Mom Gerres oyena (Forsskél, 1775) 5
15 | Ho ca Pong Malacanthidae Poey, 1861
30 | CaPong quéo Branchiostegus japonicus (Houttuyn, 1782) 5
16 | Ho ca Lwgng Nemipteridae Regan, 1913
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STT Loai ca So lwong
31 | Ca Luong nhat Nemipterus japonicus (Bloch, 1791) 15
17 | Ho ca Du Sciaenidae Cuvier, 1829
32 Cé Xéach Argyrosomus japonicus (Temminck & Schlegel, 1

1843)
33 | Cabu Nanh Nibea albiflora (Richardson, 1846) 8
34 | Ca Udp lung xanh Nibea soldado (Lacepéde, 1802) 1
35 | Ca Nop Johnius belangerii (Cuvier, 1830) 15
36 | Ca Udp caro Johnius carouna (Cuvier, 1830) 5
37 | Ca Nang bac Otrolithes ruber (Bloch & Schneider, 1801) 5
18 | Ho ca Duc Sillaginidae Richardson, 1846
38 | CaDuc bac Sillago sihama (Forsskal, 1775) 14
19 | Ho ca Trap Sparidae Rafinesque, 1810
39 | Ca Trap vay vang Acanthopagrus latus (Houttuyn, 1782) 3
IX | BO CA SUA GONORYNCHIFORMES
20 | Ho Chanidae Giinther, 1868
40 | Ca Mang stra Chanos chanos (Forsskal, 1775) 1
X | BO HOLOCENTRIFORMES
21 | Ho ca Son da Holocentridae Bonaparte, 1833
41 | Ca Son da do Sargocentron rubrum (Forsskal, 1775) 20
XI | BO CA POl MUGILIFORMES
22 | Ho ca Poi Mugilidae Jarocki, 1822
42 | Ca Poi moi day Crenimugil heterocheilos (Bleeker, 1855) 10
43 | Ca Poi chdm xanh Crenimugil seheli (Fabricius, 1775) 41
44 Ca Dbi dudi bang Ellochelon vaigiensis (Quoy & Gaimard, 3
1825)
45 | Ca Pdi Liza longimanus (Giinther, 1861) 3
46 | Ca Poi muc Mugil cephalus Linnaeus, 1758 35
47 Ca Dbi dau nhon Osteomugil cunnesius (Valenciennes, 3
1836)
48 | Ca Pdi anh Osteomugil engeli (Bleeker, 1858) 95
49 | Ca Pdi Osteomugil speigleri (Bleeker, 1858) 36
50 | CaPdi vay trudc Planiliza affinis (Ginther, 1861) 1
5] C4 D6i mat &6 Planiliza haematocheilus (Temminck & 3

Schlegel, 1845)
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STT Loai ca So lwong
52 | Cabdi vay to Planiliza melinoptera (Valenciennes, 1836) 83
53 | Ca Pdi ganh Planiliza planiceps (Valenciennes, 1836) 3
54 | Ca Pdi lung xanh Planiliza subviridis (Valenciennes, 1836) 31
XII | BO MULLIFORMES
23 | Ho ca Phén Mullidae Rafinesque, 1815
55 | Ca Phen soc den Upeneus tragula Richardson, 1846 10

XIII | BO CA bUOI O MYLIOBATIFORMES
24 | Ho Puoi bong Dasyatidae Jordan & Gilbert, 1879
56 | CaPudi bong Hemitrygon akajei (Miiller & Henle, 1841) 1

XIV | BO CA THU NGU SCOMBRIFORMES
25 | Ho Ariommatidae Haedrich, 1967
57 | Ca Chim An Do Ariomma indica (Day, 1871) 10
26 | Ho ca Thu ngwr Scombridae Rafinesque, 1815
58 | Ca Thu vach Scomberomorus commerson (Lacepede, 1800) 12
27 | Ho ca H6 Trichiuridae Rafinesque, 1810
59 | Ca Ho6 dai Trichiurus lepturus Linnaeus, 1758 20

XV | BO CA NHEO SILURIFORMES
28 | Ho ca Ngat Plotosidae Bleeker, 1858
60 | Ca Ngat soc Plotosus lineatus (Thunberg, 1787) 10

XVI | BO CA VUQOC PERCIFORMES
29 | Ho ca Khé Carangidae Rafinesque, 1815
61 | CaDobc Alepes djedaba (Forsskél, 1775) 15
62 | Ca Bao 4o Atropus atropos (Bloch & Schneider, 1801) 5
63 | Ca Ngan Atule mate (Cuvier, 1833) 10
64 Cé Nuc s0 Decapterus maruadsi (Temminck & Schlegel, 5

1843)
65 | Ca Nuc gai Decapterus russelli (Riippell, 1830) 10
66 | Ca Song gi6 Megalaspis cordyla (Linnaeus, 1758) 5
67 Ca Be xudc Scomberoides commersonnianus Lacepede, 9
1801
68 | Ca Trao mit to Selar crumenophthalmus (Bloch, 1793) 5
69 | Ca Chi vang Selaroides leptolepis (Cuvier, 1833) 3
70 | C4 Chim den Parastromateus niger (Bloch, 1795) 5
30 | Ho ca Chai Platycephalidae Swainson, 1839
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STT Loai ca S6 lwong
71 | Ca Chai An Platycephalus indicus (Linnaeus, 1758) 23
31 | Ho ca Nau Scatophagidae Gill, 1883
72 | Ca4 Nau Scatophagus argus (Linnaeus, 1766) 7

32 | Ho ca Mu det Serranidae Swainson, 1839

Céa Mu vang hai soc den Diploprion bifasciatum Cuvier,

73 12
1828

74 | C4 M1 cham dudi den Epinephelus bleekeri (Vaillant, 1878) 1

75 Cé& Mu sau soc Epinephelus sexfasciatus (Valenciennes, 5
1828)

76 | Ca Song Epinephelus trophis Randall & Allen, 1987 2

33 | Ho Scorpaenidae Risso, 1827

77 | Ca Mao tién Pterois russelii Bennett, 1831 1

XVII | BO CA BON PLEURONECTIFORMES
34 | Ho ca Bon ludi bo Cynoglossidae Jordan, 1888

78 | Ca Bon cat Cynoglossus bilineatus (Lacepede, 1802) 9
XVIII | BO CA NOC TETRAODONTIFORMES
35 | Ho ca Bo gidy Monacanthidae Nardo, 1843
79 | C4 BO mdt gai lung Aluterus monoceros (Linnaeus, 1758) 1
80 | Ca B0 gai moc Monacanthus chinensis (Osbeck, 1765) 4
36 | Ho ca Noc Tetraodontidae Bonaparte, 1831
81 | CaNoc tro Lagocephalus lunaris (Bloch & Schneider, 1801) 15
82 | Ca Noc vang Lagocephalus spadiceus (Richardson, 1845) 10
Téong 1.066

Nam loai ca bao gdm 3 loai ca Doi Osteomugil engeli (Bleeker), Planiliza
melinoptera (Valenciennes), Crenimugil seheli (Fabricius), 1 loai c4 Dia Siganus
fuscescens (Houttuyn) va 1 loai ca Kim Rhynchorhamphus georgii (Valenciennes)
dugc nghién ciru nhiéu nhat, chiém khoang 1/3 tong s6 mau c4 xét nghiém.

So sanh voi nghién ciru ciia Nguyén Vian Ha [44] vé khu hé giun san ky sinh
& Vinh Ha Long, s6 luong cé thé va s6 luong loai c4 trong nghién ctru nay nhiéu gap
gan 2 1an (82 so véi 46 loai; 1.066 so v6i 688 ca thé). Tuy nhién, thong ké vé cac loai
c4 dugc xét nghiém déu c6 két luan chung 1a ho ca P6i (Mugilidae), cd Khé
(Carangidae), ca Pu (Sciaenidae) c6 sb lugng loai phong phti nhat.

Két qua mo kham cho thiy c6 54,9% (45/82 loai) s loai ca nghién ciru ghi
nhan nhiém san 14 don chu, ty 1& nhiém chung dat 36,5% (Bang 3.2). B6 ca Ddi
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Mugiliformes c¢6 s6 loai nhiém san 14 don chu nhiéu nhat (10/13 loai), tiép dén 1a Bo

c4 Nhoi Beloniformes (7/8 loai) va bd ca Vuoc (7/17 loai). Ti 1é nhiém san 14 don

chu trung binh 1a 27,2%, thap hon so vé6i két qua nghién ciru cia Nguyén Vin Ha
[44] 1a 34,5%.
Trong sb 45 loai phat hién nhiém san 1a don cha (Bang 3.2), ¢6 28 loai tim

thay cac loai bac thap va 17 loai nhiém céc loai bac cao. Hai loai ca Bu nanh va cé

Dia cana phat hién nhiém dong thoi ca cac loai san 14 don chu bac thap va bac cao.

Bing 3.2. Ty 1& va cuong d6 nhiém san 14 don chi1 & cc loi ca nghién ctru
(+ SLDC bac thap; 1 SLPC bac cao)

Téng s0 | SO mau o Téng s0 . .
x . | TYIE x Cuong do
T ., mau ca | cabi x mau x
Loai ca 2 . nhiém nhiém
T mo nhiém SLDC o
) (%) (san/cad)
kham | SLDC thu dwee
T r \ .
1 Ca Dia tron Siganus 64 53 82.8 520 9,9 (1-61)
fuscescens
7 C4 Di
5 Ca pla cana S. 12 5 41,7 48 2-26
canaliculatus
T , & N \
3 Ca Nhoi 1’1’111’11:1 tron 1 1 100,0 o) 1(1)
Strongylura leiura
il . s A A
4 |1Ca Nhoi dudi cham ] 7 87,5 65 9,3 (1-30)
S. strongylura
T , .
5 Ca Nhal Xenentodon 4 1 25,0 5 5(5)
cancila
t a1 s =
6 Ca Klm mo1 ngan 5 5 100,0 35 7 (3-11)
Hemiramphus far
7 | TCaKim H. marginatus 15 10 66,7 51 5,1 (1-12)
T 4 1 A \
] C4 Kim thén tron . 8 7 25,0 48 6,9 (1-23)
Hyporhamphus quoyi
f Ca Kim moi dai
9 | Rhynchorhamphus 61 11 18,0 22 2(1-3)
georgii
il ’ A At N
10 Cé Nhong duoi vang 10 D) 20,0 o) 1(1)
Sphyraena obtusata
T4
1 ‘Ca Ong Terapon 16 7 12,5 26 13 (12-14)
Jjarbua
T , - r
12 Ca Ong cang cat T. D) 1 50,0 1 1(1)

theraps
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Téng s0 | S6 mau o Téng s0 . .
x . | TYIE x Cuong do
T L mau ca ca bi x mau X
Loai ca 2 . nhiém nhiém
T mo nhiém SLDC o
) (%) (san/ca)
kham SLbC thu dwgc
1C4 Chay nam
12,7 (1-29
13 Tenualosa thibaudeaui 10 3 30,0 38 (129
i 4 \ )
14 Ca Lgnh c‘:'anh Coilia 10 4 40,0 5 1,3 (1-2)
rebentischii
T A
15 CaBe 'lar.n Thryssa 17 5 29.4 13 2,6 (1-5)
dussumieri
i ’ < .
16 Cé Be trang llisha 5 4 80,0 41 10,3 (3-17)
megaloptera
T , ca-
17 Céa Mom gai dai Gerres ] D) 25.0 50 25 (15-35)
filamentosus
T I3 A
g | CdLuongnhat 15 9 | 60,0 | 300 | 44(20-60)
Nemipterus japonicus
T , y
19| Ca Xach Argyrosomus 12 11 91,7 5 4,7 (1-14)
Jjaponicus
1 4 P .
20 (;a bu Nanh Nibea 8 5 62,5 42 7 (1-17)
albiflora
T ’ A .
71 Ca Udp caro Johnius 5 3 60,0 4 1,3 (1-2)
carouna
T I3 .
2p | CéDucbacSillago 14 13| 929 | 411 |316(1-100)
sihama
T I3 4 5
23 | CdSondado 20 12 60,0 153 | 102(2-35)
Sargocentron rubrum
" C4 Pdi moi day
24 | Crenimugil 10 4 40,0 157 39,3 (1-80)
heterocheilos
T ’ A A
25 Ca D01 cham xaph 41 1 2.4 4 4(4)
Crenimugil seheli
T ’ A ALY
26 Céa boi dudi bgng . 3 D) 66.7 38 19 (15-23)
Ellochelon vaigiensis
T r A .
27 | | Ca DOl myc Mugil 35 10 | 286 | 370 | 37(1-240)
cephalus
T , A+ A
2g | C4 DO daunhon 18 1 5.6 50 50 (50)
Osteomugil cunnesius
T ’ A .
29 Ca Doi anh Osteomugil 95 9 9,5 80 8,9 (1-27)

engeli
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Tong s6 | S6 miu _ | Tong sb . R
x . | TYIE x Cuong do
T ., mau ca | cabi x mau x
Loai ca 2 . nhiém nhiém
T mo nhiém SLDC o
) (%) (san/ca)
kham SLbC thu dwgc
t Ca Péi vay trude
1(1
30 Planiliza affinis ! ! 100,0 1 )
T ’ A 5 .7
31 Ca' boi vay to Planiliza 33 17 20,5 37 2,2 (1-5)
melinoptera
T r A \ .7
3 Ca Dm ganh Planiliza 3 1 333 1 1(1)
planiceps
" Ca Dbi lung xanh
6 (1-14
33 Planiliza subviridis 31 10 32,3 60 ( )
T I3 \
34 | G4 Phen soc den 10 5 50,0 95 19 (1-50)
Upeneus tragula
1C4 Thu vach
35 | Scomberomorus 12 11 91,7 91 8,3 (3-23)
commerson
i , A \ e . .
36 Ca Ho dai Trichiurus 20 ] 40,0 11 1.4 (1-4)
lepturus
37 | *Ca Déc Alepes djedaba 15 6 40,0 69 11,5 (2-20)
T .
38 Ca N1:10 gai Decapterus 10 > 20,0 ) 1(1)
russelli
s QN .,
39 | Ca Song gid 5 s 1000 | 65 | 13(629)
Megalaspis cordyla
Ca Be xudée
40 | Scomberoides 9 4 44 .4 23 5,8 (1-18)
commersonnianus
i , , M
41 C4 Trao mat to Selar 5 ) 40,0 ) 1(1)
crumenophthalmus
T . % ~
4 | ' CaChaiAndo 23 4 17,4 82 | 20,5(4-36)
Platycephalus indicus
i I3 i I4
43 C?. M sau soc ' 5 5 100,0 59 11,8 (3-26)
Epinephelus sexfasciatus
i I3 r
44 Ca Noc tro ‘ 15 6 40,0 8 1,3 (1-2)
Lagocephalus lunaris
i I3 r \
45 | CaNocvang 10 5 50.0 12 2,4 (1-5)
Lagocephalus spadiceus
Téng cong 809 295 36,5 3260 11,2 (1-240)




36

O nhirng loai vat chu ¢6 s6 lugng duge md kham trén 10 cé thé, ghi nhan mot
s6 loai c6 ty 1& nhiém SLDC cao, vi du nhu c4 Dia tron 82,8%, c4 Xach 91,7%, ca
Puc bac 92,9% va ca Thu vach 91,7% (Bang 3.2).

Téng s6 mau san 14 don chu thu dugc 13 3.260 mau, gém 2.792 mau bac thép,
468 mau bac cao. Nhu vay, cudng d6 nhiém trung binh ctia san 14 don chi 1a 11,2
san/ca, vi muirc dao dong tir 1 dén 240 san/ca. Cudng d6 nhiém trung binh ciia SLBC
bac théip 12 13,47 séan/ca cao hon so voi cuong do nhiém trung binh ctia SLPC bac
cao 5,68 san/ca (p<0,01).

Ti 18, cuong do nhiém san 14 don chu & ca bién ty nhién thu ¢ mua kho cao
hon so v&i mua mua (1,01 1an), tuy nhién su khic biét khong co ¥ nghia thong ké
(p=0,975).

3.2. Hé thong phin loai céc loai san 1a don chii ky sinh & c4 bién Cat Ba
Két qua phan tich thanh phan san 14 don chu trén ca bién tu nhién thu dugc &
khu vyc ddo Cat Ba, chiing t6i dinh loai dugc 45 loai, thudc 29 giéng, 13 ho va 2 bo.

Duéi day 1a danh muc céc loai san 14 don cha dugc sip xép theo hé thong phan loai.

LOP SAN LA DPON CHU MONOGENOIDEA VAN BENEDEN, 1858
PHAN LOP MONOPISTHOCOTYLEA ODHNER, 1912
B6 DACTYLOGYRIDEA Bychowsky, 1937
Ho Ancyrocephalidae Bychowsky, 1937
Giong Glyphidohaptor Kritsky, Galli & Yang, 2007
1. G. sigani Kritsky, Galli & Tingbao, 2007
2. Glyphidohaptor sp.
Gibng Tetrancistrum Goto & Kikuchi, 1917
3. T. indicum (Paperna, 1972) Kritsky, Galli & Tingbao, 2007
4. T. sigani Goto & Kikuchi, 1917
5. Tetrancistrum sp.
Ho Dactylogyridae Bychowsky, 1933

Giong Haliotrema Johnston & Tiegs, 1922
6. Haliotrema epinepheli Young, 1968
7. Haliotrema holocentri Young, 1968
8. Haliotrema johsntoni Bychowsky & Nagibina, 1970
9. Haliotrema platycephali Yin & Sproston, 1948
10. Haliotrema tiegsi Bychowsky & Nagibina, 1970
Giong Hemirhamphiculus Bychowsky & Nagibina, 1969
11. Hemirhamphiculus armatus Bychowsky & Nagibina, 1969
12. Hemirhamphiculus similis Bychowsky & Nagibina, 1969
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Giong Ligophorus Euzet & Suriano, 1977
13. Ligophorus fenestrum Soo & Lim, 2012
14. Ligophorus hamulosus Pan et Zhang, 1999
15. Ligophorus leporinus (Zhang & Ji, 1981) Gussev, 1985
16. Ligophorus macrocolpos Euzet & Suriano, 1977
Giong Lobotrema Tripathi, 1959
17. Lobotrema sciaenae (Bychowsky & Nagibina, 1977) Oliver, 1987
18. Lobotrema argyrosomi (Bychowsky & Nagibina, 1977) Oliver, 1987
Giong Paradiplectanotrema Gerasev, Gayevskaya & Kovaleva, 1987
19. P. trachuri (Kovaljova, 1970) Gerasev, Gayevskaya & Kovaleva, 1987
Giong Parahemirhamphiculus Bychowsky & Nagibina, 1969
20. P. pinguis Bychowsky & Nagibina, 1969
Gidng Protogyrodactylus Johnston & Tiegs, 1922
21. P. alienus Bychowsky & Nagibina, 1974
22. P. gussevi Bychowsky & Nagibina, 1974
23. P. perforatus Bychowsky & Nagibina, 1974
Ho Diplectanidae Monticelli, 1903
Gibng Calydiscoides Young, 1969
24. C. flexuosus (Yamaguti, 1953) Young, 1969
Giong Murraytrema Price, 1937
25. M. pricei Bychowsky & Nagibina, 1977
Giong Paradiplectanum Domingues & Boeger, 2008
26. P. blairense (Gupta & Khanna, 1974) Domingues & Boeger, 2008
PHAN LOP POLYOPISTHOCOTYLEA ODHNER, 1912
Bo MAZOCRAEIDEA Bychowsky, 1937
Ho Allodiscocotylidae Tripathi, 1959
Gibng Allodiscocotyla Yamaguti, 1953
27. A. chorinemi Y amaguti, mersonnianus 1953
Gidng Metacamopia Lebedev, 1972
28. M. chorinemi (Yamaguti, thalmus 1953) Lebedev, 1984
Ho Axinidae Monticelli, 1903
Gibng Axine Abildgaard, 1794
29. A. hemirhamphae Tripathi, 1959
Gidng Neoaxine Price, 1946
30. N. constricta (Yamaguti, 1938) Price, 1946
Ho Microcotylidae Taschenberg, 1879
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Giong Microcotyle van Beneden & Hesse, 1863
31. M. helotes Sandars, 1944
Giong Polylabris Euzet & Cauwet, 1967
32. P. mamaevi Ogawa & Egusa, 1980
Ho Diclidophoridae Cerfontaine, 1895
Giong Helciferus Mamaev, 1972
33. H. tenuis Mamaev, 1972
Giong Heterobothrium Cerfontaine, 1895
34. H. tonkinense Bychowsky & Nagibina, 1976
35. H. phamvanluci n. sp.
Giong Papillochoricotyle Mamaev, 1975
36. P. ilishae Mamaev, 1975
Ho Gastrocotylidae Price, 1943
Giong Pseudaxine Parona & Perugia, 1890
37. P. bychowskyi (Lebedev, 1977) Bouguerche, Tazerouti, Gey &
Justine, 2020
38. P. trachuri Parona & Perugia, 1889
Ho Gotocotylidae Yamaguti, 1963
Gibdng Cathucotyle Lebedev, 1968
39. C. cathuaui Lebedev, 1968
Ho Mazocraeidae Price, 1936
Giodng Mazocraeoides Price, 1936
40. Mazocraeoides sp.
Giong Heteromazocraes Mamaev, 1981
41. H. vicinus (Mamaev, 1975) Mamaev, 1981
Ho Plectanocotylidae Monticelli, 1903
Gibdng Octoplectanocotyla Yamaguti, 1937
42. Octoplectanocotyla sp.
Ho Protomicrocotylidae Johnston & Tiegs, 1922
Gibng Vallisiopsis Subhapradha, 1951
43. V. sphyraenae Yamaguti, 1968
Gibng Bilaterocotyloides Ramalingam, 1961
44. B. carangis Ramalingam, 1961
Ho Thoracocotylidae Price, 1936
Giong Pricea Chauhan, 1945
45. P. multae Chauhan, 1945
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3.3. Pic diém thanh phan loai san 14 don chi & dao Cat Ba, Hai Phong

Nghién ciru cho thiy thanh phan loai san 1a don chu rat da dang nhung chiing
chi chuyén hoéa trén mdt loai vat chu nhét dinh. Pa s6 cac loai chi duoc phat hién trén
duy nhat mot loai vat chil (Bang 3.3).

Pa s cac loai san 14 don chu ky sinh ¢6 doi séng ngoai ky sinh, cht yéu ¢ bé
mit cac cung mang; mot sd loai ky sinh & xoang miéng hoic xoang mang. Loai
Paradiplectanotrema trachuri 13 mot trong so rét it loai san 14 don cha c6 doi song
ndi ky sinh, duoc phat hién & da day c4 Xach ¢ ving bién Cat Ba.

Két qua nghién ciru trinh bay trong luan an da xac dinh 3 loai méi cho khoa
hoc (Glyphidohaptor sp., Tetrancistrum sp. va Heterobothrium phamvanluci n. sp.),
b sung 9 loai ghi nhan médi cho khu hé san 1a don chu Viét Nam (Glyphidohaptor
sigani, Tetrancistrum indicum, T. sigani, Axine hemirhamphae, Neoaxine constricta,
Microcotyle  helotes, Polylabris mamaevi, Pseudaxine bychowskyi va

Octoplectanocotyla sp.), ddng thdi ghi nhan 6 loai vat chit méi.

Bang 3.3. Tong hop thanh phan loai san 14 don chu theo céc loai vat chu

STT | Tén loai san 14 domn chu Tén loai vat chu Danh gia

1 Glyphidohaptor sigani Cé Dia tron Siganus fuscescens Ghi nhén maoi

2 | Glyphidohaptor sp. Ca Dia tron S. fuscescens Loai méi

3 Tetrancistrum indicum Ca Dia cana S. canaliculatus) Ghi nhén méi

4 T. sigani Ca Dia tron (S. fuscescens) Ghi nhén méi

5 | Tetrancistrum sp. Ca Dia tron (S. fuscescens) Loai méi

6 | Haliotrema epinepheli Ca M siu soc (Epinephelus ba ghi nhén
sexfasciatus)

7 Haliotrema holocentri Cé Son da do (Sargocentron Pa ghi nhan
rubrum)

8 | Haliotrema johsntoni Cé Phén soc den (Upeneus ba ghi nhan
tragula)

9 | Haliotrema platycephali Ca .Chal An Do (Platycephalus ba ghi nhan
indicus)

10 | Haliotrema tiegsi Ca Phén soc den (Upeneus P ghi nhn
tragula)

11 | Hemirhamphiculus Ca Kim mbi ngin D3 ghi nhén

armatus (Hyporhamphus far)

12| Hemirhamphiculus similis | C4 Kim than tron (H. quoyi) Vit chu méi
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STT | Tén loai san 14 domn chu Tén loai vat chu Danh gia
Ca bdi chém xanh (Crenimugil .
13 | Ligophorus fenestrum seheli), cd DPoi anh (Osteomugil ba ghi nhén
engeli)
Ca bdi chém xanh (Crenimugil .
14 | Ligophorus hamulosus seheli), cd Poi anh (Osteomugil ba ghi nhén
engeli)
15 | Ligophorus leporinus Ca Dm vay to (Planiliza P ghi nhn
melinoptera)
16 | Ligophorus macrocolpos | Ca Bdi muc (Mugil cephalus) ba ghi nhén
17 | Lobotrema sciaenae Cé4 Du nanh (Nibea albiflora) ba ghi nhén
18 | Lobotrema argyrosomi Ca Xaph (Argyrosomus Vit chu méi
Jjaponicus)
. Cé Xach (Argyrosomus
19 Paradzplectanotrema Japonicus), ca Udp caro (Johnius | D& ghi nhan
trachuri
carouna)
20 P.arah.emirhamphiculus Ca Kim moi ngan P ghi nhn
pinguis (Hyporhamphus far)
21 Pr.otogyrodaclylus Céa Mom gai dai (Gerres P ghi nhn
alienus filamentosus)
22 Protog)'/rodaclylus Cé Ong (Terapon jarbua) ba ghi nhén
gussevi
Protogyrodactylus . . 5 ohi nha
23 &Y Da ghi nhan
perforatus Cé Ong (Terapon jarbua) g :
24 | Calydiscoides flexuosus Ca Lugng nhat (Nemipierus ba ghi nhén
Jjaponicus)
25 | Murraytrema pricei Cé4 Du nanh (Nibea albiflora) ba ghi nhén
26 | Paradiplectanum . . . Di ohi nha
. Cé Duc bac Sillago sihama a ghi nhan
blairense
27 | Allodiscocotyla chorinemi CaBe xuoe Scomberoides ba ghi nhan
coersonnianus
28 | Metacamopia chorinemi Cé Tréo mat to Selar ba ghi nhin
crumenophthalmus
Cé4 Kim moi dai RN .
29 ] ] Ghi nhan méi
Axine hemirhamphae Rhynchorhamphus georgii ’
30 | Neoaxine constricta Cé4 Nhoi duoi cham Strongylura Ghi nhan méi
strongylura
31 | Microcotyle helotes Ca Cang Terapon theraps Ghi nhén méi
32 | Polylabris mamaevi Ca Dia cana Siganus Ghi nhén méi

canaliculatus
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STT | Tén loai san 14 domn chu Tén loai vat chu Danh gia
33 | Helciferus tenuis Cé Lanh canh Coilia rebentischii Vit chu mai
34 | H ete'robothrlum Ca Noc tro Lagocephalus lunaris | Vat cha mai

tonkinense
35 Heterobothrz"um Ca N.éc vang Lagocephalus Loai m&i
phamvanluci n. sp. spadiceus
36 | Papillochoricotyle ilishae | Ca Be tring Ilisha megaloptera Vit chu mai
37 | Pseudaxine bychowskyi Céa Doc Alepes djedaba Ghi nhén méi
38 | P. trachuri Cé Nuc gai Decapterus russelli ba ghi nhén
39 | Cathucotyle cathuaui Ca Thu vach Scomberomorus P ghi nhan
commerson
40 | Mazocraeoides gen. sp. Cé Chy nam Tenualosa Chua dinh loai
thibaudeaui
41 | Heteromazocraes vicinus | Ca Be 1am Thryssa dussumieri ba ghi nhén
42 | Octoplectanocotyla sp. Céa H6 dai Trichiurus lepturus Ghi nhin méi
L C4 Nhong dudi van At ohts
43 g g Vit chi méi
Vallisiopsis sphyraenae Sphyraena obtusata :
44 Bllatecholylozdes Cé Song gid Megalaspis cordyla ba ghi nhén
carangis
45 | Pricea multae Ca Thu vach Scomberomorus P ghi nhan
commerson

Cho dén nay, céc loai san 14 don cha phat hién ky sinh & c4 Dia déu thudc céac
gidng Tetrancistrum Goto & Kikuchi, 1917, Glyphidohaptor Kritsky, Galli & Yang,
2007 va Pseudohaliotrema Yamaguti, 1953 [97-98]. Trong nghién nay, chiing t6i da
phat hién duoc 3 loai SLDC Tetrancistrum spp. va 2 loai Glyphidohaptor spp., ky
sinh trén 2 loai cd Dia ¢ vung dao Cat Ba, trong d6 co6 2 loai mai cho khoa hoc va 3
loai con lai 13 loai m&i bo sung cho khu hé. Piéu nay cho thay mtc d6 da dang cao
ctia san 14 don chu vé sd luong loai ky sinh trén loai ca Dia nay.

Cac loai SLDC thudc cac giéng Axine Abildgaard, 1794, Neoaxine Price, 1946
va Octoplectanocotyla Yamaguti, 1937 chua timg cong b trén mau vat Viét Nam, vi
vay cac loai Axine hemirhamphae Tripathi, 1959, Neoaxine constricta (Yamaguti,
1938) Price, 1946 va Octoplectanocotyla sp. ky sinh & ca bién Cat Ba duoc ghi nhan
lan dau tién ¢ Viét Nam.

Gidng Microcotyle van Beneden & Hesse, 1863 ¢6 2 loai dugc cong bd ¢ Viét

Nam: M. arrips Sandars, 1945 ky sinh ¢ cac loai ¢4 Choi choi (Scolopsis vosmeri, S.
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taeniopterus) va ca Cam (Seriola lalandi) va M. fistulariae Mamaev, 1989 ky sinh &
ca Lao khong vay (Fistularia petimba). Loai M. helotes Sandars, 1944 ky sinh & ca
Cang (Terapon theraps) 1a mai bo sung cho khu hé san 14 don cha Viét Nam.

Gidng Polylabris Euzet & Cauwet, 1967 c¢6 2 loai dugc cong bd ¢ Viét Nam:
P. gerres (Sandars, 1944) Mamaev & Parukhin, 1976 ky sinh ¢ cac loai ca Mom
(Gerres lucidus; G. filamentosus) va P. tubicirrus (Paperna & Kohn, 1964) Mamaev
& Parukhin, 1976 ky sinh ¢ céac loai ca Ngang (G. minuta); ca Liét (L. insidiator).
Loai Polylabris mamaevi Ogawa & Egusa, 1980 ky sinh ¢ cd Dia cana (Siganus
canaliculatus) 12 m&i bd sung cho khu hé san 14 don chu Viét Nam.

Gidng Pseudaxine Parona & Perugia, 1890 c6 3 loai duoc cong bd ¢ Viét Nam:
P. bivaginalis Dillon & Hargis, 1965 ky sinh ¢ ca Chi vang (Selaroides leptolepis);
P. kurra Unnithan, 1968 ky sinh ¢ ca Song gid (Megalaspis cordyla) va ca Ngan
(Atule mate); va P. trachuri Parona & Perugia, 1889 ky sinh ¢ ca Be (Caranoides
malabaricus); Caranx sp.; ca Nuc (Decapterus sp.). Loai Pseudaxine bychowskyi
(Lebedev, 1977) Bouguerche, Tazerouti, Gey & Justine, 2020 ky sinh ¢ c4 Doc
(Alepes djedaba) 1a méi bd sung cho khu hé san 1a don chi Viét Nam.

3.4. Mo ta cac loai san la don chi & khu vwe ddo Cat Ba, Hiai Phong
3.4.1. Glyphidohaptor sigani Kritsky, Galli & Yang, 2007

Vit chu: Ca Dia tron (Siganus fuscescens)

Noi ky sinh: Mang

Mo ta

Co thé hinh thoi, dai 372-650 pum; rong nhat 141-184 um & khu vyc cé tinh
hoan. Thuy du phat trién. Hau c¢6 duong kinh 29-45 um. Tinh hoan dai 70-140 pm,
rong 37-70 pm, dang qua 1&; tai chira tinh nho, bé chira tién liét tuyén dai, hep, nim
¢ mat lung co quan sinh duc duc.

Co quan sinh duc duc dai 40-50 pm; cau tric MCO bién doi, tao thanh 6ng
ngan, rong, hoi cimg véi dau cong, loe ra & mép gdc. Manh phu c6 dang que, phan
dau ché doi; cac nhanh ngan, ti. Budng trimg hinh qua 1&; 16 4m dao & than trudc; tai
am dao bién ddi, hoi cimg; 6ng 4m dao gap khiic kéo dai dén éng dan tring; tuyén
noan hoang day dac. Haptor dai 58-82 pum, rong 90-118 um; moc bung dai 51-57
um, rong 30-38 pm & gbe; moc lung dai 56-62 pum, rong 32—36 pum; thanh bung dai
27-35 um, thanh lung dai 29—40 pm; moéce ria dai 11-13 pm.

Nhan xét: Loai Glyphidohaptor sigani dugc Kritsky et al. mo6 td nam 2007 c6
cAu tric MCO 1a mot 6ng rong co dau loe ra, dic diém phan bi¢t loai nay vdi cac loai

cung gidng (Hinh 3.1g) [98]. Pay 1a loai ky sinh rong trén 4 loai ca Dia (Siganus
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doliatus, S. corallinus, S. lineatus va S. punctatus) & khu vyc ddo Heron cua
Oxtraylia. Nhu vy, c4 Dia tron (S. fuscescens) 1a vat chit méi ciia loai san 14 don chi

nay.

25 pm

Hinh 3.1. Glyphidohaptor sigani (theo Kritsky et al. [97])
a. Hinh dang chung; b. Méc bung; c¢. Méc lung; d. Moéc ria; e. Thanh bung;
f. Thanh lung; g. Co quan sinh duc duc
3.4.2. Glyphidohaptor sp.
Vit chu: Ca Dia tron (Siganus fuscescens)
Noi ky sinh: Mang

M ta (trén 3 mau vat)

Co thé hinh thoi, dai 702-850 pm; rong nhat 180—224 um ¢ khu vuc c6 budng
tring. Thuy dau phat trién. Hau rong 29-45 pm, dang hinh tru dén 6van dai. Tinh
hoan dai 120-160 um, rong 37-65 um, dang qua 1&; tai chtra tinh nho, bé chta tién
liét tuyén dai, hep, nam & mit lung co quan sinh duc duc. Co quan sinh duc duc dai
53—75 pum; cau trac MCO dang 6ng, cong, chia lam 2 phan khong déu nhau, thuon vé
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2 dau. Manh phu c6 dang que, ti. Budng tring hinh qua 18; 16 4am dao ¢ than trudc;
tai Am dao bién doi, hoi cting; ng 4m dao gap khiic kéo dai dén dng dan trimg; tuyén
noan hoang day dac. Haptor dai 75-80 pm, rong 90-112 um; moc bung dai 33-47
um, rong 27-31 pm; moc lung dai 40—45 pm, rong 32—-35 pum; thanh bung dai 27-30
um, thanh lung dai 33—40 pm; moéc ria dai 11-13 pm.

50

Hinh 3.2A. Glyphidohaptor sp.
a. Co quan sinh duc duc; b. Moc bung; c. Moc lung;
d. Thanh bung; e. Thanh lung (don vi do um)

Nhan xét: Giong Glyphidohaptor c6 co quan sinh duc duc bao gdom MCO
khép ndi & gbe va manh phy. MCO hinh dng, ¢ vanh gbc, duge bao boc trong 16p
v6 phat trién khac nhau. Manh phu c¢é hinh que véi phan nhé ra dang tim doc theo
ntra gan cua thanh. Pén nay di phat hién duoc 4 loai cua giéng nay, gdom G. sigani
ky sinh & 4 loai c4 Dia thudc ving bién Oxtraylia va ca Dia tron trong nghién ctru
nay; G. phractophallus ky sinh & c& Dia tron — S. fuscescens; G. plectocirra ky sinh
& 2 10ai S. luridus va S. rivulatus thudc ving bién Oxtraylia [104] va G. safiensis ky
sinh & ca Dia cana — S. canaliculatus & bién Oman [99].

Hinh dang ctia MCO thay d6i giira cac loai trong giong. Ong MCO cua loai G.
safiensis hoi cong, trong khi dng MCO cua G. phractophallus cong dang vom (chit
U). Phan sau cta 6ng MCO cuia loai G. sigani loe rong, trong khi & loai G. plectocirra
thang (Hinh 3.2C). Loai Glyphidohaptor sp. ¢ dng MCO cong hinh chit V rong 1a
dang trung gian cua 2 loai G. safiensis va G. phractophallus nhung khac ¢ ciu trac
phan dau va phan cudi ctia 6ng nay. Loai G. phractophallus ¢6 2 dau éng dang chuy,

loai G. safiensis c6 phan cudi dang chuy, phan dau nhon, con loai méi ¢ Cat Ba co
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dang 6ng dong déu ¢ ca phan trude va phan sau (Hinh 3.2A-B).

Phéan phu cta G. safiensis c6 hinh que va md rong va det vé phan dau; & loai
G. phractophallus, manh phy phang va giong nhu ludi kiém; G. sigani ¢6 manh phu
hinh que v&i phan dau ché d6i, trong khi manh phu ctia G. plectocirra nhon vé phan
dau; con & mau vat Viét Nam, manh phu hinh que, khong ché d6i, khong mo rong
hay nhon ¢ phan dau (Hinh 3.2C). Cac loai Glyphidohaptor spp. déu c6 phan nho ra
dang tdm nam doc theo ntra sau cua phan phu nhung phan nhé ra dang tim cia
Glyphidohaptor sp. 16n nhat va hinh dao (Hinh 3.2A, B).

Hinh 3.2B. Anh chup 3D ciu tric co quan sinh duc duc cua Glyphidohaptor sp.

Hinh 3.2C. Co quan sinh duc duc ctua Glyphidohaptor spp. [100]
a- G. safiensis; b- G. phractophallus; c- G. sigani; d- G. plectocirra
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3.4.3. Tetrancistrum indicum (Paperna, 1972) Kritsky, Galli & Tingbao, 2007
Vit chu: cé Dia cana (Siganus canaliculatus)
Noi ky sinh: Mang
Mo ta

Than dang 14, chiéu dai 1257-1485 pum, chiéu rong & phan rong nhat ctia than
425-563 pm. Pau ¢ cac tuyén 16n ¢ hai bén, khong c6 ddm mat. Hau kéo dai hinh

qua tring thanh hinh qua 18, rong hau 56-63 pm.

Hinh 3.3A. Tetrancistrum indicum Paperna, 1972 (theo Jufaili & Palm [101])
a) hinh dang chung; b) co quan sinh duc duc; c) thanh bung; d) thanh lung; €) mdc bung; f)
moc lung. Thudce do: a: 500 um; b, e, f: 20 um; c-d: 10 pum

Tinh hoan nho, hinh cau, rong 216-290 x 139-231 um; 6ng dan tinh di tir ving

trude ciia tinh hoan, qua bén trai dén ti phoi; bé chira tuyén tién liét nho; tai tinh tao
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thanh hinh chir “J” ngugc vé phia bén tri cta co quan sinh duc duc; 2 bé chira tuyén
tién liét hinh cu hanh ¢ mit lung co quan sinh duc duc, mdi bé chira d6 vao day cia
MCO qua mét 6ng din riéng.

Co quan sinh duc dyc don gian, bao gdom MCO va cac phan phu, dai 103-165
um. Budng trimg twong ddi 16n, chiéu dai 130-280 pm, chiéu rong 123-193 pm. Ong
am dao va dng dan tinh d6 vao odtype, phan trudc va phan sau ctia 6ng am dao phinh
ra, phan gitra hoi xo ctng nhe, dng 4m dao udn khic. Tuyén noan hoang day dic, d6
ra ngoai qua ba cap 6ng vitelline hai bén. Khong c6 moc ria. Méc lung dai 75-82 pm.
Moc bung dai 75-84 pm.

Nhdn xét: Paperna [100] mé ta loai 7. indicum 1a “very large worms” va cung
cap mot s6 do chiéu dai duy nhit (1.690 um). Nguoc lai, cac s6 do do Geets et al.
[99] cung cap thi nho hon (xem Kritsky et al. [98]), cac s6 do do Jufaili & Palm [101]
cung cap thi dao dong 16n (1.571-2.600 pm. Nhimg khac biét ndy c6 thé 1a do sb
lugng mau do hoic phuong phap nhuém mau khic nhau cia cic tac gia. Do d6, phan
tich hinh thai so sanh chi c6 thé thuc hién dugce d6i véi co quan sinh duc duc. Paperna
[100] mb ta co quan giao cau 1a mot phic hop gdm khép ndi MCO va phan phu; dng
MCO kitin hoa manh, c¢é hinh chir J, cong & phan truéc; phan phu gdm 2 ménh lién
két voi nhau, mot manh dang thanh day, mot manh hinh chit nhat ngan (Hinh 3.3A-
b). Cac miu vat chiing t6i c6 dic diém cau triic co quan sinh duc dyc dién hinh cia
loai T. indicum (Hinh 3.3B).

e } 0 eTo—

Hinh 3.3B. Anh chup co quan sinh duc cta loai 7. indicum Paperna, 1972
a. Tiéu ban nhudm; b. Tiéu ban gelatin-glyxerin. Thudc do: 20 um

Loai T. indicum dugc cong bo & cac vung bién thuoc An DO Duong nhu
Mombasa Coast, bién Oman, bién A rap. Lan dau tién loai san 14 don chu nay dugc
phat hién & viing bién Viét Nam. So sanh vé cudng d6 nhiém thi s6 lwgng mau san 14

don chu thu dugc cua T, indicum it hon dang ké so véi loai T. sigani.
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3.4.4. Tetrancistrum sigani Goto & Kikuchi, 1917
Vit chu: Ca Dia tron (Siganus fuscescens)
Noi ky sinh: Mang
Mo ta

Than c6 dang 14, phan giira than rong, phan dau va cubi nho, thuén nhon. Chiéu
dai than 1107-1176 pm, phan rong nht cta than 284-403 um. Haptor thuén nhé dan
vé cudi, chidu dai 94-121 pm, rong 77-98 um. Thuy dau phat trién vira phai, bao gdm
nhém 16n cac tuyén dau hai bén va phia sau hau. Khong c6 dém mat. Hau kéo dai
hinh tring thanh hinh qua 1&. Chiéu dai hau 53-65 pm, chiéu rong 54-65 pm. Tinh
hoan hinh cau, chiéu dai 179-288 um, chiéu rong 155-219 um. Ong dén tinh khong
quan sat dugc. Tui tinh hinh chit J ddo ngugc ¢ bén trai cua co quan sinh duc duc.
Hai 6 tuyén tién liét nho.

Hinh 3.4A. Tetrancistrum sigani Goto & Kikuchi, 1917 (theo Kritsky et al. [98])
a) hinh dang chung; b-c) Co quan sinh duc; d) Thanh bung; e) Thanh lung; f) Méc bung;
g) Moéc lung. Thudce do: a: 400 pm, b-g: 30 um
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Co quan sinh dyc duc bao gdbm dng MCO va phan phu. MCO hinh 6ng, ubn
nhe, doi khi ¢6 hinh chit J trong mot s6 mau; phan phu hinh que phia bén ngoai MCO.
Chiéu dai co quan sinh duc 88-104 um. Budng trimg twong ddi 16n, chiéu dai 137-
206 um, chiéu rong 92-149 um. Odtype nhan dng am dao va éng dan tinh; tir cung
dan; 16 4m dao & mirc do vira phai; phia trudc va phia sau am dao phinh ra, phan giira
hoi xo ctmg nhe. Ong 4m dao udn khiic. Tuyén nodn hoang day dic, 6 ra ngoai qua
ba cip dng noin hoang & hai bén, mdi nhém gdm ba dng tao thanh éng nodn hoang
chung.

Céc cip moc lung va bung dién hinh. Chan méc phia ngoai ctia méc bung dai
hon chan mdc phia trong mot chut. Moc lung dai 75-94 um, rong 28-36 pm. Moc
bung dai 78-89 um, rong 38-45 um. Cac thanh lung va bung thang, c6 phan mé rong
& hai ddu. Thanh bung dai 25-33 pm. Thanh lung dai 34-36 pm.

Hinh 3.4B. Anh chup co quan sinh dyc duc cta 7. sigani. Thuéc do: 20 pm

Nhan xét: Loai Tetrancistrum sigani 13 loai chuan cua giong Tetrancistrum
Goto & Kikuchi, 1917 va dugc phan biét véi cac loai ciing gidng 1a s& hiru mot manh
phu ctia co quan sinh duc duc hinh gy. Cau trac MCO c6 su thay d6i ¢ loai nay, dao
dong hinh chit J (Hinh 3.4A-b) hodc hinh hoi xoan dang chir S (Hinh 3.4A-c). Tat ca
cac mau vat cta lodi T, sigani ma ching t6i thu tir ¢4 Dia tron ¢ Cat Ba déu c6 cau
traic MCO hinh chit J (Hinh 3.4B).

Loai san 1a don chil nay dugc cong bd cé phan bd tir Nhat Ban, Philipin, Dong
Nam Trung Quéc dén Oxtraylia. Lan dau tién loai san 14 don cht nay dugc phat hién
& vung bién Viét Nam.

3.4.5. Tetrancistrum sp.
Vit chu: Ca Dia tron (Siganus fuscescens)
Noi ky sinh: Mang

M3 ta (trén 5 mau vat)
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Than c6 dang 14, phan giita than rong, phan dau va cudi nho, thudn nhon. Chiéu
dai than 1507-1876 pm, phan rong nhét cta than 484-603 um. Haptor thuén nhé dan
vé cudi, chiéu dai 124-141 um, rong 107-138 pm. Thuy dau phat trién vira phai, bao
gém nhém 16n cac tuyén dau hai bén va phia sau hau. Khong c¢6 ddm mat. Hau kéo
dai hinh trimg thanh hinh qua 1&. Chiéu dai hau 73-85 pum, chiéu rong 74-85 pm. Tinh
hoan hinh cau, chiéu dai 229-288 um, chiéu rong 175-229 pum. Ong dan tinh khong

quan sat dugc. Hai 6 tuyén tién liét nho.

Co quan sinh duc dyc bao gom MCO va phan phu. MCO hinh dng, dang kén,
hoi cong & phan trudc, phan sau gap lai chit J va loe rong & mut cudi; 6ng MCO cd
duong kinh khong dong déu (Hinh 3.5A, B); phan phy hinh que phia bén ngoai MCO.
Chiéu dai co quan sinh duc 120-134 pm. Budng trimg twong ddi 16n, chiéu dai 157-
206 um, chiéu rong 92-129 um. Odtype nhan dng am dao va éng dan tinh; tir cung
dan; 16 4m dao & mirc do vira phai; phia trudc va phia sau am dao phinh ra, phan giira
hoi xo ctmg nhe. Ong 4m dao udn khiic. Tuyén nodn hoang day dic, d6 ra ngoai qua
ba cip dng noin hoang & hai bén, mdi nhém gdm ba dng tao thanh éng nodn hoang

chung.

50

Hinh 3.5A. Tetrancistrum sp.
a. Moc bung; b. Méc lung; c. Thanh bung;
d. Thanh lung; e. Co quan sinh duc duc
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Hinh 3.5B. Anh chup co quan sinh duc duc cta Tetrancistrum sp. Thude do: 20 pm

Céc cdp moc lung va bung dién hinh, moc bung day hon, méc lung manh hon;
chan moc phia trong dai hon phia ngoai. Mdc lung dai 60-65 pum, rong 36-42 pm.
Moc bung dai 46-54 um, rong 38-45 um. Cac thanh lung va bung hoi cong, chiéu
ngang dong déu, co hinh dang giéng nhau, thanh bung 16n hon thanh lung. Thanh
bung dai 55-60 um. Thanh lung dai 47-50 pum.

Nhin xét: Gidng Tetrancistrum Goto & Kikuchi, 1917 hién c6 17 loai duoc
cong b ¢ ving bién An P9 - Thai Binh Duong, bao gdbm 10 loai ¢ ho c4 Dia
(Siganidae), 5 loai ¢ ho ca Pudi gai (Acanthuridae) va 2 loai ¢ ho ca Hong
(Lutjanidae) (theo Kritsky et al. [98]; Al Jufaili & Palm [101]). Céc ti€u ban cua loai
Tetrancistrum sp. ky sinh trén c& Dia tron (S. fusscescens) trong nghién ctru nay c6
cdu trac co quan MCO khac biét v6i cac loai khac ciia giéng (mili tén xanh), ca vé
hinh dang va kich thudc nhung con thiéu cac dan liéu hinh thai hoc khac va sinh hoc
phan tir dé xac dinh 1a mot loai méi cho khoa hoc. Loai méi Tetrancistrum sp. co
kinh thudc co thé 16n nhat trong s6 cac loai ctia gidng, ké ca loai 7. indicum; ¢6 cau
traic MCO gidng véi loai T. yamagutii nhét, hinh chit J, loe & phan cudi, gidng kén
saxophone nhung khéac voi loai T. yamagutii ¢6 cau traic MCO dang dng vé6i phan
trudc thang, dudng kinh déu, phan sau hoi loe nhe va chiéu dai nhé hon (trung binh
97 um thi cdc mau vt ciia chiing tdi c6 kich thudc trung binh 112 pm, phan truée hoi
cong vé mit bung va dudng kinh dng MCO khong déu nhau.

3.4.6. Haliotrema epinepheli Young, 1968
Vit chu: Ca Mu sau soc (Epinephelus sexfasciatus)
Noi ky sinh: Mang
M3 ta (trén 10 mau vat)
Kich thuéc co thé 16n, c6 chiéu dai co thé 1a 670-1480 pum, chiéu rong 119-
227 pm. C6 hai cip dém mét nam phia trudc hau. Phan sau co thé duge phan biét rd

rang v&i phan trude co the, c6 7 cdp modc ria hinh mdc cau, dai 13 pm. Céc cdp moc
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lung va bung c6 kich thudc va hinh dang twong tu nhau. Tong chiéu dai ciia moc lung
1a 43-51 pm, chiéu dai gbc moéc 1a 32-40 pm, chiéu dai ddu moc 1a 12-16 pm, phan
nho ra bén trong phat trién ¢ chiéu dai 1 05-24 um va phan nho ra bén ngoai khong
phat trién, dai 05-13 pm. Kich thudc thanh ndi lung 13 04-69 x 05-08 pm. Chiéu dai
ctia moc bung 1a 48-53 pum, chiéu dai gdc moc 1a 37-40 pm, chiéu dai dau moc 1a 13-
16 um, chiéu dai phan nhé ra bén trong 1a 21-27 um, chiéu dai nho ra bén ngoai la
07-11 pm. Kich thudc thanh ndi bung 1 45-62 x 05-08 pm (Hinh 3.6).

Gai sinh duc c6 hinh dang nhu céi chai, c6 phan nho ra ¢ phia trén cé dang
soi. Tong chiéu dai gai sinh duc 1 37-51 um.

Nhan xét: Loai H. epinepheli di phat hién & 7 loai ca bién & vinh Bic B9,
Nam Trung B9. Loai san 14 don chu nay ky sinh rong & cac loai cd Mu nuoi thude ho
Serranidae & Pong Nam A [66].

Hinh 3.6. Co quan bam va gai sinh duc cua H. epinepheli Young, 1968

a. Co quan bam; b. Gai sinh duc

3.4.7. Haliotrema holocentri Young, 1968
Vit chu: Ca Son da do (Sargocentron rubrum)
Noi ky sinh: Mang

M3 ta (trén 8 mau vat)

Kich thudc co thé nho, chiéu dai co thé 551-778 pum, chiéu rong than 119-173
pm. Khong thdy ddm mat nhung cic hat melanin nam rai rac trong hau hong. Hau
hinh tron, dudng kinh 23-31 um. Phan phia sau va phia truéc co thé rd rang hon,
chiéu rong 14 76-105 pm. C6 7 cip moc ria, chiéu dai 10-13 pm. Kich thuéc méc
lung va méc bung twong tu nhau. Chiéu dai cia méc lung 45-60 pum, chiéu dai gbc
moc 1a 25-39 um, chiéu dai dau moéc 14 10-16 pm, phan nho ra bén trong phat trién
c¢6 chiéu dai 1a 15-23 pm, phan nho ra bén ngoai khong phat trién va chiéu dai 1a 03-
06 pum. Kich thudc ctia thanh ndi méc lung 1a 05-10 x 35-45 um, c6 vai gai nhod &

mép cong phia trén. Chiéu dai méc bung 13 48-67 um, gbc moc dai 31-44 um, dau
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moéc dai 31-16 um, phan nho ra bén trong phat trién, dai 18-26 um, phan nho ra bén
ngoai khong 16 rang, dai 03-08 pm. Thanh ndi bung nhén, ¢6 kich thudc 05-08 x 34-
47 pm va hoi to & gitra, thon dan vé hai dau. Gai sinh duc c6 hinh dang khuyu tay,
duong kinh dé 08-16 pm va chiéu dai 1a 35-52 pum theo d cong (Hinh 3.7).

Nhan xét: Cac mau vat ctia chiing toi ¢ kich thude twong dong véi mo ta cia

Young, 1968 ngoai trir gai sinh duc c6 kich thudc nhinh hon.
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Hinh 3.7. Co quan bam va gai sinh duc cta H. holocentri Young, 1968
a. Co quan bam; b. Gai sinh duc

3.4.8. Haliotrema johsntoni Bychowsky & Nagibina, 1970
Vat chu: ca Pheén soc den (Upeneus tragula)

Noi ky sinh: Mang

M3 ta (trén 6 mau vat)

Co thé san c6 hinh bau duc, thuon dai. Chiéu dai co thé 64-100 pm, rong nhat
ctia co thé 160-230 um & ngang vi tri cta co quan sinh duc. Co quan bam phia sau
tach biét khong 1 rang, trén co quan bam c6 2 cip moéc trung tam, thanh ngang ndi
khong c6 khép ndi va 14 méc ria. Ca hai cip moc trung tdm cé kich thudc va hinh
dang twong ty nhau, dic trung boi phan gbec moc rong, gdm mot chan moc phia trong
ngan nhung to khoe, chan moc bén ngoai phat trién yéu. Khoang giita cia gdc moc
bam c6 mot 16 hinh bau duc nhd, chiéu dai tinh tir diém dau cta chan moc phia trong
dén dinh cta méc bam mat bung 13 53-60 pm va méc bam mat lung 1a 60-65 pm.
Tam ndi & mat bung c6 cdu trac don gian, hoi cong, chiéu dai twong tng 13 68-72
pm. TAm ndi mat lung c6 céac canh cong, chiéu dai do doc theo canh cua tdm ndi 1a
62-70 um. Moc ria c¢6 hinh dang va kich thudc thude twong tu nhau, dang cai liém

gom phan ludi cong, va phan can dai, manh, chiéu dai cua moc ria khoang 10-12 um.
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Co quan dau c¢6 2 nhom 6ng tuyén, mdi nhém mo ra bén ngoai bai 3 bo dng
dan. C6 2 cap diém mat; hau hinh tron, duong kinh 36-44 pm. Hai nhanh rudt hop
v6i nhau & ngay phia dudi ctia tinh hoan, tao thanh dang hinh tron. Budng trimg va
tinh hoan hinh bau duc, nam nbi tiép nhau. Kich thudc cia budng trimg 1a 41-50 x
44-60 pm; kich thudc cua tinh hoan 1a 103-136 x 58-122 pm. Am dao hinh tai, mé
ra phia bén phai cta co thé, 6ng din 4m dao c6 mot dau phinh rong, tao thanh tui
nhan tinh. TGi nhan tinh hoi tron, nim & phia trén budng tring. Tuyén noan hoang
chi®m giit toan bo khong gian tir phia sau ctia hau, phan bd ¢ 2 bén & co thé va két
thiic & gan co quan bam phia sau (Hinh 3.8).

Co quan giao phéi gdbm mot éng kitin uén cong hinh chit C, c6 mot tam hd tro
kich thuéc 16n. Chiéu dai cua 6ng kitin 12 100 pm, duong kinh phan goc dng kitin 14
35 um va ¢ khoang gitra 1a 7 um.

0.1 mm

Hinh 3.8. Haliotrema johsntoni Bychowsky & Nagibina, 1970
(theo Bychowsky & Nagibina [102])
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3.4.9. Haliotrema platycephali Yin & Sproston, 1948
Vit chii: Ca Chai an d6 (Platycephalus indicus)
Noi ky sinh: Mang
M ta (trén 6 mau vat)

Kich thudc co thé tuong dbi 16n, chiéu dai 900-1450 um, chiéu rong 173-480
um. C6 cac tuyén ¢ dau, 2 cip ddm mit. Hau hinh cau, dudng kinh 62-67 um (Hinh
3.9A).

Hinh 3.9A. Haliotrema platycephali Yin & Sproston, 1948
a. Hinh dang chung (theo Bychowsky & Nagibina [102])

b. Méc lung, méc bung va cac thanh ndi; c. Méc ria; d. Co quan giao phdi

Phén co quan bam phia sau phia sau duoc phan biét rd rang v6i phan trude co
thé, chiéu dai 140-165 um; chiéu rong 129-194 um, c6 7 cip moc ria & mép, 1a loai
moc phoi, dai 13. Cap moéce lung va cap moc bung cd kich thudce, hinh dang twong tu

nhau, vai méc phia bén trong phat trién dai hon, vai phia bén ngoai gan nhu khong
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phat trién chiéu dai; chiéu dai vai moc phia bén trong 1a 28-31 pm, chiéu dai phan
nho ra bén ngoai 12 05-08 pm. Pau moc dai 1 23-25 pm. Thanh ni méc lung c6 hinh
chit W, ¢6 kich thude 10 x 67-73 pm. Chiéu dai moc bung 52-67 pum, chiéu dai gbc
moéc 41-44 um, chidu dai ddu moc 18-23 pum, chiéu dai phan nho ra bén trong 14 22-
26 um, chiéu dai nho ra bén ngoai 1a 05-08 wm. Thanh ndi méc bung twong dbi thang
& gitta va hai dau c6 hinh dang hoi 16m, kich thuéc 08-09 x 70-80 pm. Gai sinh duc
c¢6 hinh ngon dudc va éng din c6 hinh khuyu tay, c6 nhiéu gap khac, dai 83-91 pm,
co dé rong (Hinh 3.9B). C6 am dao, kich thudc 72-108 x 52-62 um.

Hinh 3.9B. Hinh théi cua co quan sinh duc duc cta loai H. Macasarensis (bén trai)
o vinh Tién Yén va H. platycephali (bén phai) & Cat Ba cung d6 phong dai.

Nhin xét: O Viét Nam, d4 phat hién 2 loai thudc gidng Haliotrema ky sinh &
ca Chai an do 1a H. macasarensis (Yamaguti, 1963) Bychowsky & Nagibina, 1971
va H. platycephali [102] nhung & ving bién Cat Ba chung t6i méi chi phat hién duoc
loai H. platycephali.

3.4.10. Haliotrema tiegsi Bychowsky & Nagibina, 1970
Vit chu: ca Phén soc den (Upeneus tragula)

Noi ky sinh: Mang

M3 ta (trén 5 mau vat)

Co thé c6 hinh bau duc, thuén dai. Chiéu dai co thé 1a 460-600 pm, rong nhat
120-170 um & ngang vi tri cta co quan sinh dyc. Co quan dau ¢6 2 nhém 6ng tuyén,
mdi nhém mé ra bén ngoai boi 3 bo dng dan. Céc hat sic td tap trung tao thanh diém
mét, d6i khi c6 mot s6 hat ndm rai rac; hau hinh tron, duong kinh 33-42 pm. Buéng
trung va tinh hoan khong quan sat rd (st dung ti€u ban l1am theo phuong phép tiéu
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co). Co quan giao phdi gdm mot dng kitin uén cong hinh dang vong tron, hoi mé
rong & day va cé mot tdm ho tro rat mong, chay doc theo toan b 6ng kitin. Chiéu dai
ctia Ong kitin 12 160 pm, duong kinh phan gdc dng kitin 1a 100 pm va & khoang gitra
la 03-05 pm.

g

Hinh 3.10. Méc bam va co quan giao phdi ctua H. johnstoni (a-c) va H. tiegsi (e-g)
(theo Bychowsky & Nagibina [102])

Co quan bam phia sau tach biét khong rd rang véi co thé, trén co quan bam ¢
2 cap moéc trung tam, thanh ngang ndi khong c6 khép ndi va 14 moc ria. Ca hai cap
moc trung tAm c6 kich thude va hinh dang tuong ty nhau, dic trung boi phan gbc
moéc rong, gdbm mot chan moc phia trong ngan nhung to khoe, chan méc bén ngoai
phat trién yéu (Hinh 3.10). Khoang gitta ctia gbc méc bam c6 mot 16 hinh bau duc
nho nhu & loai H. johnstoni, phan chan moéc ciia cip moc lung khong co dang xwong
mo qua nhu hai loai néu trén. Hai cadp moc phia lung va phia bung cé kich thudc
tuong dong, v4i chidu dai 16n nhat tinh tir diém dau ciia chan méc dén dinh ctia moc
bam 1a 42-48 um. Tam ndi bung c6 cdu trac don gian, dai 45-60 pm. TAm nbi lung
c6 hinh chit V mo rong, chiéu dai do doc theo canh ctia tAm ndi 1a 48-62 pum. Moc ria
¢6 hinh dang va kich thudc thudc twong tu nhau, dang cai liém gom phan ludi cong,

va phan can dai, manh, chiéu dai cua moéc ria khoang 1 um.

3.4.11. Hemirhamphiculus armatus Bychowsky & Nagibina, 1969
Vat chi: Ca Kim moi ngan (Hyporhamphus far)
Noi ky sinh: Mang

M3 ta (trén 5 mau vat)



Co thé nho, chiéu dai 230-400 pm, chiéu rong 1én nhat 50-120 um & ving sinh
duc. Co thé c6 hinh dang qua 1é, voi hai diém that dé nhan thay & phan trudc, tiép
theo 14 hau, dén rudt va phan sau co thé. Co hai cip moc 16n, hai thanh ndi va 14 méc
ria. Ca hai cip moc 16n nam giita co quan bam phia sau va c6 hinh dang giéng hét
nhau, c6 dé nho vai cac duong cong phat trién va phan cong twong dbi chic chan.
Chiéu dai cua cap moc bung 14 28-30 pum, chiéu dai cap moc lung 1a 26-28 um. Cac
thanh ndi c¢6 hinh chit U véi cac dau tron don gian va khong an khop véi nhau. Chiéu
dai thanh ndi bung khoang 36-40 pm; chiéu dai thanh ndi lung 34-38 pm. Cac méc
ria ¢6 mot can mong v4i phan mé rong tron nho ¢ cudi va phan cong twong ddi 16m,

nhin ngang gidéng nhu mo neo c6 chan dé. Chiéu dai moéc ria 11-12 pm (Hinh 3.11).

Hinh 3.11. Hemirhamphiculus armatus Bychowsky & Nagibina, 1969
a. Thanh nbi moc lung; b. Thanh ndi moc bung;

c. Méc bung; d. Moéc lung; e. Mdc ria

Phén trude cta co thé chira hai nhom tuyén dau 16n, mo ra véi ba bé dng dan.
C6 hai mét phat trién tt, ngang vi mép trudce cua hau. Hau thon dai, kich thudce 20-
30 x 20 pm va nam kha xa dau ¢ trude cua co thé. Rudt chia doi ngay sau hau, hop
nhat & hai dau phia sau tinh hoan. Budng tring c6 hinh bau thuén dai, kich thudc
khoang 40 x 10 pm, chira mot luong nho trimg 16n va nam ¢ bén phai duong giira co

thé, doc theo mép trong ctia nhanh rudt phai. L& 4m dao nam & bén phai, hoi thap
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xudng phia dudi. Am dao bat diu bang mot chd phan nhanh nho véi thanh 4m dao c6
cac duong tron. Tur day nang c6 mot 6 nht nho hinh nén xuat hién, bén trong c6 mot
6ng mong di dén 6 chua tinh, nam gan phia trude budng trimg. Tinh hoan rat dai, kich
thudc 60 x 20 um, nam canh budng tring, gan nhanh rudt trai hon. Ong tinh uén cong
quanh than trai cta rudt. Co quan giao phdi bao gdm mot 6ng chitinoid c6 dé mo rong
va mot dau dai hinh roi & cudi va khong c6 bo may ho tro. Chiéu dai cua éng cung
v6i 2 manh phu khoang 40 pm. Mot dic diém tha vi cua loai nay 1a cdu tao phan
ngoai khoang nhi sinh duc c¢6 dang hai tim chitinoid v&i s6 lugng 16n gai nho (hon
100).

3.4.12. Hemirhamphiculus similis Bychowsky & Nagibina, 1969
Vit chu: Ca Kim than tron (Hyporhamphus quoyi)

Noi ky sinh: Mang

M3 ta (trén 5 mau vat)

CAu tao co thé nho, ¢ hinh dang tuong tu Hemirhamphiculus armatus. Chiéu
dai co thé 262-433 um, chiéu rong co thé 111-232 pm. Hau hinh bau duc, kich thudc
34 x 26 um. C6 hai dém mat. Phan sau hoi khac so voi phan trude co thé, véi kich
thudce 39-53 x 131-171 um. Phén sau c6 2 cap moéc 1on, c6 2 thanh ndi va 14 moc ria.
Céac moc ria c6 kich thude nho, ¢6 can ngan va c6 chiéu dai trong ty nhau, nhung cé
cAu triic rat chic chan, c¢6 chiéu dai 13-15 pm. Cac moéc lung va bung tuong tu nhau,
¢6 hinh dang gidng nhau, cau tric manh va c6 cac phan nho ra bén trong va bén ngoai

dugc phan biét rd rang.

Hinh 3.12. Hemirhamphiculus similis (theo Bychowsky & Nagibina, 1969 [103])
a. Hai cdp moc lung, bung va hai thanh ndi; b. Méc ria
c. Co quan sinh duc duc; d. Am dao
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Téng chiéu dai ciia méc bung 26 pm, chiéu dai géc moc 21-22 pm, chiéu dai
mili moc 08 pm, chiéu dai chan méc phia trong 09 pm, chiéu dai chdn moc phia ngoai
03 pum. Tong chiéu dai ctia moc lung 26 pm, chiéu dai gdc moc 21 pm, chiéu dai miii
moc 07 pm, chiéu dai chan moc phia trong 08 pm, chiéu dai chdn méc phia ngoai 03
um. Thanh ndi manh va cong. Thanh ndi phia bung manh hon thanh ndi phia lung,
hinh W, ¢6 kich thuéc 02-03 x 63-75 pum; thanh ndi lung 03-05 x 56-63 um.

Gai sinh duc c¢6 mot 6ng thuodn dai, hoi hinh vong cung, c6 chiéu dai 38-45
um theo d6 cong, khong c6 gia & va phan cudi kéo dai dén khoang sinh san. Khoang
sinh san ¢ gai, kich thudc 32 x 26 pm (Hinh 3.12). Am dao mé ra & phia bén phai
co thé va hoi kitin hoa. CAu tao cua am dao kha dic biét, ¢ nhiéu gai giéng rang
nanh, chiéu rong gdc 16-19 pm va chiéu doc 06-07 pm. Budng tring mé rong vé phia
trudc song song voi tinh hoan. Ong dan tinh bao quanh cac nhanh rudt.

Nhan xét: Loai H. similis dugc Bychowsky & Nagibina (1969) mo6 ta ¢ ca
Kim ducsu (Hyporhamphus dussumieri) & vinh Bic B [103]. Loai ca Kim than tron

(Hyporhamphus quoyi) 1a vat chit méi cta loai sén 1a don chu nay.

3.4.13. Ligophorus fenestrum Soo & Lim, 2012
Vit chii: Ca Dbi cham xanh (Crenimugil seheli), ca Dbi anh (Osteomugil engeli)
Noi ky sinh: Mang
M ta (trén 15 mau vat; Hinh 3.13)

Co thé thuén dai, kich thudc 1318-2027 x 210-361 pm, kich thudc hau 77-
105 x 75-106 pm. C6 3 cdp co quan dau, 2 cip diém mat trong d6 cap diém mat phia
sau to hon cip phia truéc. Miéng gan mép dau, nam ngang, hau hinh tron, 24-34 x
24-35 pm; nhanh rudt ché d6i ¢ ngay phia sau hau, roi nhap v6i nhau & phia sau tinh
hoan. Co quan bam phia sau tach biét rd, kich thudc 104-192 x 84-171 um; cé 14
moc ria, hinh théi tuong tu nhau, dai 11-14 pm; c6 hai cap moc chinh, cap moc phia
lung c6 chiéu dai tir dinh méc phia trong 33-41 pm, va tir dinh méc phia ngoai 31-37
um; phan chan méc phia trong dai 16-23 va chan méc phia ngoai dai 8-16 um, phan
moc dai 8-14 um. Cip méc mat bung ¢ chiéu dai tir dinh moéc phia trong 13 34-40
um va tr dinh méc phia ngoai 1a 32-39 pm, chan moc phia trong dai 14-22 pm va
chan moéc phia ngoai dai 8-16 um, phan moéc dai 9-13 pm. C6 hai thanh ndi ngang,
trong d6 thanh & mat lung c6 hinh chit U nguoc, kich thudc 41-57 x 5-10 um; thanh
ngang mit bung thang, 43-52 x 6-10 pm, c6 manh & giira ch& doi, khong c6 cac manh
bén, khoang cach gitra phan ché doi ciia manh gitra 1 2-6 pm. Co quan sinh duc chta
6ng giao cdu, dai 73-95 pm, voi phan dau chia thanh 2 thiy, & dau nho cua 6ng c6
mat rdnh don gian gian, hinh thuyén, dai 29-38 um. Am dao mé ra va éng dan tring

khong quan sat 0.
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Nhan xét: Loai L. fenestrum c6 dac diem khac biét 1a kich thudc cua ching
16n hon nhié€u so véi cac loai khac; dong thoi cac moc bam cling khong dong deéu,

thanh ngang bung c6 ¢c6 manh ¢ gitra va khong c6 cdc manh bén; thanh ngang lung

dai nhat trong cac loai; co quan sinh duc ¢6 manh hinh thuyén.
Nguyen et al [66] thong ké 4 loai ca Pdi 12 vat cha cta loai san 14 don chu nay,

trong d6 bao gom ca 2 loai cd Poi cham xanh va ¢4 Poi anh.
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Hinh 3.13. Ligophorus fenestrum Soo & Lim [45]
a. Hinh thai chung; b. Moc lung; c. Thanh ndi lung; d. Méc bung;
e. Thanh noi bung; f. Méc ria; g. Co quan sinh duc duc
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3.4.14. Ligophorus hamulosus Pan et Zhang, 1999
Vit chii: Ca Dbi cham xanh (Crenimugil seheli), ca Dbi anh (Osteomugil engeli)
Noi ky sinh: Mang
M ta (trén 12 mau vat; Hinh 3.14)
Co thé manh, dai 580-680 um, rong nhat 120-144 ym. Hau hinh bau dyc, c6

kich thudc 15-18 x 15-20 pm. C6 2 cip ddm mat va tuyén dau rd rang.

Phan co quan bam phia sau dugc phan biét rd rang véi co thé, co kich thude 75-
105 x 60-70 pm, c6 1 d6i méc lung, 1 d6i moc bung va 7 d6i moc ria. Chiéu dai moc
bung 27-29 pm; than mdc dai 20-23 um; miii moc dai 3 pum; chan mdc phia trong dai
9-13 pm; chan moc phia ngoai dai 4-5 um. Thanh n6i méc lung c6 kich thudce 4-5 x
38-40 um. Chiéu dai méc lung 20-23 pm; phan gdc moc dai 15-18 pm; phan mii moc
dai 3-4 um; chan moc phia trong dai 8-9 pum; chan ngoai dai 3-4 pm. Thanh néi moc
bung ¢6 kich thudc 7-9 x 33-38 pm. Chiéu dai cac méc ria 1a 13-15 um. Gai sinh duc
manh, hinh 6ng, c6 phan co bam, dai 55-63 um theo d6 cong. D¢ hoi to, rong 08-15
um va gia do hinh que manh, dai 15-21 um. Am dao hinh 6ng, chiéu dai 20-23 um
theo d cong va chiéu rong 08-15 um & gdc. Trimg hinh bau duc, kich thudc 65-98
pm % 50-78 pm.

Loai L. hamulosus dugc Nguyén Vin Ha phat hién 1an dau tién ¢ c4 DPbi anh ¢
vinh Ha Long va tiép tuc duoc Nguyén Thi Hoang Ha va cs. [44] phat hién & ca Dbi
cham xanh ¢ vinh Tién Yén (Quang Ninh).

0,01 mm

Hinh 3.14. Ligophorus hamulosus Pan et Zhang, 1999
a. Hai c@p moc lung, méc bung va cac thanh ndi;

b. Co quan giao cau dyc; c. Mdc ria
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3.4.15. Ligophorus leporinus (Zhang & Ji, 1981) Gussev, 1985
Vit chii: Ca Dbi vay to (Planiliza melinoptera)
Noi ky sinh: Mang
M ta (trén 15 mau vat; Hinh 3.15)

Co thé dai 580-830 pum, rong nhat 100-157 pm. Hau c6 kich thudc 35-48 x
35-43 um. Pia bam c6 kich thude 75-85 x 90-105 pm, c6 1 d6i mdc lung, 1 d6i moc
bung va 7 d6i moc ria. Chiéu dai moc lung 33-35 pum; phan gbc moc dai 18-23 pm;
phan mili dai 05-07 pm; chan moc phia trong dai 07-10 pm; chan méc phia ngoai dai
9-13 pm. Thanh nbi méc lung co kich thude 5-8 x 36-38 um.

Chiéu dai moc bung 35-38 pm; phan géc moc dai 15-22 pum; phan mii dai 5-
8 um; chan moc phia trong dai 10-12 pm; chan moéc phia ngoai dai 8-10 pm. Thanh
ndi moc bung cé kich thudc 4-5 x 40-45 pm. Chiéu dai cac moc ria 1a 8-10 um. Co

quan giao phdi ¢ phan co giit, chiéu dai cta dng giao phdi 1a 15-23 um.

Hinh 3.15. Ligophorus leporinus (Zhang & Ji, 1981) Gussev, 1985
a. Moc bung; b. Thanh bung; c. Thanh lung; d. Méc lung;
e. Co quan giao cau; f. Moc ria. Thude do: 10 pm
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3.4.16. Ligophorus macrocolpos Euzet & Suriano, 1977
Vat chii: Ca Dbi muc (Mugil cephalus)

Noi ky sinh: Mang

M6 ta (trén 15 mau vat; Hinh 3.16)

Co thé c6 chiéu dai trung binh 900 pm va chiéu rong 200 pm & ngang budng
tring. Co quan bam phia sau chtra 7 61 moc ria; 1 d6i moc lung va 1 d6i moéc bung
ndi v6i nhau bang cac thanh ngang (mét lung va mot bung). Cac chan ciia moc byung
c6 kich thudc xap xi nhau, ranh gitta chiing néng. Chiéu dai méc bung 32-38 um;
phan miii dai 7-8 pm; chan moc phia trong dai 10-11 pm; chan méc phia ngoai dai 9-
10 pm. Thanh nbi méc bung dai 40-45 pm. O phan giira cia né c6 hai phan mé rong
phia trudc riéng biét, cach nhau khoang 8 pm. Cac moéc lung c6 cac chan trong va
ngoai khong bang nhau va ranh gitta chung kha sau. Chiéu dai méc lung 33-36 pm;
phan miii dai 7-8 pm; chan moc phia trong dai 14-16 um; chan méc phia ngoai dai 8-
9 um. Thanh nbi méc lung dai 42-45 pm. Co quan sinh duc duc dang ong, rat dai,
thang, uén cong & phan gdc, kich thudc 150-160 pm. Phan phu & gbe phét trién, nhicu
thuy; phan phu giir gai giao phéi dai 25 pm. Co quan sinh duc cai dai, cudn tron &

phan giita va hoi loe & cudi, c6 chiéu dai 115-120 pm.

Hinh 3.16. Ligophorus macrocolpos Euzet & Suriano, 1977
a- Cip moc bung, thanh ndi (trén) va cip moc lung, thanh ndi (dudi);

b- Co quan sinh duc dyc; c- Co quan sinh duc cai

3.4.17. Lobotrema sciaenae (Bychowsky & Nagibina, 1977) Oliver, 1987
Vat chu: Ca bu nanh (Nibea albiflora)

Noi ky sinh: Mang

M6 ta (trén 12 mau vat; Hinh 3.17)
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Co thé ¢o kich thudc trung binh, chiéu dai 540-626 um, chiéu rong 86-108
um. Véi 2 cip d6m mat. Phin co quan bam phia sau phia sau dugc phan biét 16 rang
v6i phan trude ciia co thé. Kich thude co quan bam phia sau 76-84 x 119-184 pm.
Kich thugc hau 39-47 x 47-52 um. Chiéu dai moc bung 28-41 pm, chiéu dai goc moc
1a 13-20 pm, chiéu dai miii moc 14 05-09 pm, chiéu dai chan moc phia trong 05-07
um, va chidu dai chan moc phia ngoai 13-22 um. Chiéu dai moc lung 36-42 pm,
chiéu dai gbc moc 16-23 pm, chiéu dai miii moc 06-08 pm, chiéu dai chan méc phia
trong 06-10 pm, chiéu dai chdn méc phia ngoai 08-20 pm. Kich thudc cta thanh nbi
lung 03 x 08-23 um, kich thudc cta thanh ndi bung 03 x 23 um. Gai sinh duc twong
d6i day co chiéu dai 28-52 pm va chiéu rong 11-13 um. C6 mot 6ng dan tinh hinh
qua 1€ bén canh no. Am dao c6 hinh chuong, 1a mot 6ng moéng c6 16 md am dao,

duong kinh 16 4m dao 21-23 pm.

(S
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Hinh 3.17. Lobotrema sciaenae (Bychowsky & Nagibina, 1977) Oliver, 1987

a. Cac moc bam; b. Gai sinh duc duc; c. Am dao

3.4.18. Lobotrema argyrosomi (Bychowsky & Nagibina, 1977) Oliver, 1987
Vat chu: Ca Xach (4rgyrosomus japonicus)

Noi ky sinh: Mang

M ta (trén 1 mau vat; Hinh 3.18)

Co thé ¢6 dang hinh try, det. Phan co quan bam phia sau tach biét véi phén
than co thé, voi 14 moc bam va mot cip thanh ngang ndi véi moc bam va c6 mot cip
bé chira chat bam quan st rd. Phin co quan dau rat phirc tap, tuyén hau kha phat
trién. Co hai cip diém mat, ruot don gian, ché nhanh va két thuc gan phia cubi cua co
thé. Tinh hoan hinh cau, 16n, nam & giita phan tht ba cia co thé. Ong dan tinh udn

quanh nhanh rugt trai, phinh to & & khodng gitra nhanh ruét tao thanh tti chua tinh.
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Tai chtra tuyén tién liét md ra & co quan giao cau duc, chay doc theo éng dan tinh.
Co quan sinh duc duc c6 cac manh phﬁn hd trg. L sinh duc nam & khoang gitra co
thé, phia dudi chd nhanh rudt ché doi. Budng tring & phia dudi tinh hoan, hinh éng,
ubn cong, quanh nhanh rudt phai. Tuyén noan hoang phat trién ¢ hai phia bén co thé,
c6 mot s6 doan hop lai & khoang gitta co thé nhu chd nhanh rudt ché déi, khoang giira
budng trimg va tinh hoan va phia dudi cua tinh hoan. Am dao mé ra ¢ mat lung co

thé & ngang phia dau cliing ctia tinh hoan; 6ng nhan tinh phét trién manh.

)/—
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Hinh 3.18. Lobotrema argyrosomi (Bychowsky & Nagibina, 1977) Oliver, 1987

a. Phan co quan bam phia sau; b co quan giao cau duc

3.4.19. Paradiplectanotrema trachuri (Kovaljova, 1970) Gerasev, Gayevskaya &
Kovaleva, 1987
Vit chii: Ca Xéach (Argyrosomus japonicus), ¢a Udp (Johnius carouna)
Noi ky sinh: Mang
M ta (trén 10 mau vat; Hinh 3.19)

Co thé dai 1730-2580 pm, rong nhat 570-824 um. Hau c6 kich thudc 80-120
x 120-160 um. Dia bam co kich thudc 165-187 x 195-275 pm, c¢6 1 d6i moc lung, 1
d6i moc bung va 7 d6i moc ria. Chiéu dai méc lung 43-50 um; phan gdc moc dai 42-
45 um; phan miii dai 18-20 um; chan moc phia trong dai 13-15 um; chan méc phia
ngoai dai 16-19 um. Thanh nbi méc lung c6 kich thude 12-13 x 18-35 um. Chiéu dai
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moéc bung 14-15 pm; phan gbc méc dai 11-13 pm; phan miii dai 06-09 um; chan moc
phia trong dai 06-08 pum; chan méc phia ngoai dai 12-14 um. Thanh ndi méc lung c6
kich thudc 02 x 18-20 um. Chiéu dai cac méc ria 1a 13-15 pm. Ong giao phdi dai 40-
0,48 um.
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Hinh 3.19. P. trachuri (Kovaljova, 1970) Gerasev, Gayevskaya & Kovaleva, 1987
a. Moc lung; b. Méc bung; c. Co quan sinh duc duc; d. Mdc ria

3.4.20. Parahemirhamphiculus pinguis Bychowsky & Nagibina, 1969
Vat chi: Ca Kim moi ngan (Hyporhamphus far)
Noi ky sinh: Mang
M ta (trén 5 mau vat; Hinh 3.20)

Chiéu dai co thé 509 pm, chiéu rong 127 pm. Phan trudc co thé tron va ti, co
3 cap tuyén dau va 2 cap mét. Hau c6 hinh bau duc, kich thudc 32-37 um. Co quan
bam phia sau dugc thu hep lai mdt chut dé phan biét voi phén truge cua co thé, cd
kich thudc 60 x 47 pm. Moéc ria c6 can, dai 11-16 pm. Hai cdp moc trung tam phat
trién va c6 chiéu dai twong dwong nhau. Gbc ctia moc bung dai hon va chan méc phia
ngoai moc dai hon mét chut so véi phia trong. Chan mdc lung phia trong dai hon phia
ngoai. Hai thanh ndi day hon, hai dau thanh ndi lung cong vé phia trudc, thanh ndi
bung hinh chir Y, dudi thang. Chiéu dai méc lung 26 pum, chiéu dai gbc moc 14 pm,

chiéu dai miii moc 09 um, chiéu dai chan moc phia trong 13 um va chiéu dai chan
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moéc phia ngoai 06 um. Kich thudc cua thanh nbi lung 05 x 08 pum. Chiéu dai méc
bung 26 pum, chiéu dai gdc méc 21 pm, chidu dai mili moc 08 um, chiéu dai chan moc
phia trong 07 um, chiéu dai chan méc phia ngoai 09 um. Kich thudc thanh ndi bung
13 x 21 um.

E
S
S

Hinh 3.20. Parahemirhamphiculus pinguis Bychowsky & Nagibina, 1969
(theo Bychowsky & Nagibina [103])
a. Moc bam: cdp moc lung, cdp moc bung, thanh ndi va méc ria;
b. Co quan sinh duc duc; ¢. Co quan sinh duc cai

Budng trimg c6 hinh vong cung, thon dai, kich thudc 13 x 39 um, nam & gan
duong gitra phia trudc co thé. Tinh hoan nam phia bén phai, hinh bau duc, kich thudc
13 x 18 pm, nam xen k& voi budng trimg.

Gai sinh dyc dang 6ng MCO duoc ubn cong nhu hinh chir C, ¢6 chiéu dai 63
um, duong kinh dng déng déu 03 pm va mé rong nhu chiée kén ¢ gde. Phan phu gitr
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gai sinh duc c¢6 dang cong, mot dau duoc gén vao géc cua 6ng MCO, dau con lai duoc
udn cong va chia d6i dé giir dau kia ctia 6ng MCO.

Am dao nam & phia bén phai phan trudc co thé, c6 duong kinh 11 pm, 6ng 4m
dao bi kitin hoa va day khoang 37 pum.

3.4.21. Protogyrodactylus alienus Bychowsky & Nagibina, 1974
Vit cha: Ca Mom (Gerres filamentosus)
Noi ky sinh: Mang
Mo ta (trén 18 mau vat; Hinh 3.21)

Co thé c6 kich thudc trung binh, chiéu dai than 332-554 pm, chiéu rong 88-
137 pum. Hau hinh cau, kich thudc 20-34 pum x 20-37 pum. C6 mot cip mat. Phan co
quan bam phia sau dugc phan biét rd véi phan trude co thé, kich thude cua co quan
bam phia sau 1a 70-100 pm % 83-113 um.

Hinh 3.21. Protogyrodactylus alienus

a. Moc bam: cdp moc lung, cdp moc bung, thanh ndi va moc ria;
b. Co quan sinh duc duc

C6 hai cap moc trung tdm. Chiéu dai ctia méc bung 13 35-47 pum, bén trong va
bén ngoai mdc khong phan chia rd rang. Bén trong 1a 08-13 pm, bén ngoai 1a 03 pm,
dai dé moc 1a 30-42 um, dai ddu moc 1a 08-13 um. Pau bén trong ctia thanh ndi bung
dugc mé rong, c6 chiéu dai 1a 20-30 um va chiéu rong 1a 05-08 pm. C6 mot phan nhod
ra hinh ciu & mép trén cta phan giita thanh ndi bung, dai 05-08 um va rong 50-60
um. Phan nho ra bén trong ctia moc lung 16n hon nhiéu so v&i phan bén ngoai, chiéu
dai moc lung 1a 33-44 um, phan nho ra bén trong 1a 20-25 pm, phan nho ra bén ngoai
14 03-05 pm, dai dé moéc 1a 18-25 pm, chiéu dai ddu moc 13 08-09 pm. Hai dau cua
thanh nbi moc lung duoc phong to, hinh que dai, chiéu dai 13 05-10 pm, chiéu rong
14 20-28 um. Méc dia c6 chiéu dai 10-13 um. Gai sinh dyc ¢6 hinh chir “S”, chiéu dai
55-70 um. Gia d& 1a manh kitin khong déu, dai 30-43 pm va rong 05-08 pm.
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3.4.22. Protogyrodactylus gussevi Bychowsky & Nagibina, 1974
Vit cha: Ca Ong (Terapon jarbua)

Noi ky sinh: Mang

M6 ta (trén 15 mau vat; Hinh 3.22)

Kich thudc co thé nho, chiéu dai 349-542 pum, chiéu rong 117-212 pm. Hau
hinh cau, kich thudc 25-42 pum x 25-43 um. C6 mét cip ddm mat. Phan ranh giGi
gitra than trudc va co quan bam phia sau rd rang, kich thudc co quan bam phia sau la
50-88 pum x 65-0,140 um. C6 su khac biét rd rang vé hinh dang ctia hai cip méc trung
tam, cap moc bung 16n hon cip moc lung. Cac phan bén ngoai va bén trong ctia moc
bung khong rd nét, chidu dai moc bung 23-25 um, chiéu dai dé méc 1a 20-25 um, dai
dau moc 1a 13-08 pm. Thanh ndi bung cé cac manh nho, dai 23-30 pm, rong 10-12
um & diém rong nhét. Giita thanh ndi bung c6 hai miéng 16i ra nhu ngon tay, dai 08-
10 um va rong 43-63 um. Céc ciu trac bén ngoai va bén trong méc lung dugc phan
biét 16 rang, chiéu dai 1a 18-30 pum, chiéu dai phan bén trong méc lung 1a 10-20 um,
bén ngoai 1a 05-08 pm, dai dé moéc 13 18-28 pum, dai dau moéc 13 10-20 pm. C6 mot
cap thanh ndi lung, bd tri d6i xting, hinh miéng rong, chiéu dai 1a 19-43 um, chiéu
rong 14 10-25 pum. Cac méc ria & mép c6 hinh méc cau, chiéu dai 10 pm. Gai sinh duc
bao gdm mot 6ng sinh duc va mot gia d&. Chiéu dai gai sinh duc 1 23-43 pm. Phan

phu dai, c6 dang tim, c6 mot dau nho. Khong thiy 4m dao va tring.

Hinh 3.22. Protogyrodactylus gussevi (theo Bychowsky & Nagibina [104])

a. Moc bam; b. Co quan sinh duc duc

3.4.23. Protogyrodactylus perforatus Bychowsky & Nagibina, 1974
Vat cha: Ca Ong (Terapon jarbua)

Noi ky sinh: Mang

M6 ta (trén 15 mau vat; Hinh 3.23)
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Kich thudc co thé trung binh, dai than 405-878 pm, rong than 242-600 pm.
Hau hinh cau, duong kinh 50 pm. C6 hai diém mat. Co thé phan hai phan, phan trudc
va phan sau chtra co quan bam. Phan sau (co quan bam phia sau) c6 kich thuéc 100-
150 x 85-95 um. Hai cdp moc trung tim 16n, cé hinh dang khic nhau. Chiéu dai méc
bung 14 26-28 pum, gbc moc dai 18-20 pm, miii moéc dai 08-09 pum. Manh ghép b
sung ctia thanh ndi bung dai 13-18 pum, rong 06-08 um. Thanh ndi bung c¢6 hinh que
dai, chiéu dai 40-45 pm, rong 05-08. Tong chiéu dai moc lung 1a 18-21 um, gbc moc
dai 10-15 um, mii méc dai 08-10 um. Chan mée bén trong dai hon chan moc bén
ngoai, chan méc bén trong dai 12-15 um, chan moc bén ngoai dai 07-13 pm. Mot cap
thanh ndi lung, hinh tim rong, chiéu dai 1a 13-15 pm, chiéu rong 1a 04-10 pm. Hai
phan nho ra giéng nhu hai nim déng khit duoc tao thanh & phan giita thanh ndi lung.

Chiéu dai gai sinh duc 12 50-63 pm, gc day hon va mé& rong. Phan phu do 1a
mot tam kitin dai c6 kich thude bang 40 x 08-35 pm. Khong nhin thay tring.

Hinh 3.23. Protogyrodactylus perforatus (theo Bychowsky & Nagibina [104])

a. Moc bam; b. Co quan sinh duc duc

3.4.24. Calydiscoides flexuosus (Yamaguti, 1953) Young, 1969
Vit chu: Ca Luong Nhat (Nemipterus japonicus)
Noi ky sinh: Mang
M ta (trén 8 mau vat; Hinh 3.24)

Co thé dai 636-758 pum, rong nhat 112-134 um. Hau tron, c6 duong kinh 30-
40 um. Bia bam co6 kich thude 70-79 % 95-115 pm. C6 mdt d61 moc lung, mot doi
moc bung va 7 d6i moc ria. Trén dia bam c6 9-10 cau trac dang phién mong 16ng vao
nhau, nam ngay phia truéc 2 d6i moc lung va bung. Chiéu dai moc bung 36-48 um.
Thanh ndi méc bung c6 kich thudc 10-13 pm x 46-54 um. Chiéu dai méoc lung 46-54
um; phan goc méc dai 28-31 pm; phan miii méc dai 10-13 pm; chan moéc phia trong
dai 21-26 um. Thanh ndi méc lung c6 kich thuéc 08-09 x 54-62 um. Chiéu dai cac
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moc ria 1a 13-15 pm. Co quan sinh duc duc hinh chit T cong, kich thudc 13-18 x 18-
28 pum.

d

Hinh 3.24. Calydiscoides flexuosus (Yamaguti, 1953) Young, 1969
a. Moc lung va méc bung; b. Méc ria; c. Cau trac dang phién mong (lamellodiscs);

d. Co quan sinh duc duc

3.4.25. Murraytrema pricei Bychowsky & Nagibina, 1977
Vat chu: Ca bu Nanh (Nibea albiflora)

Noi ky sinh: Mang

M ta (trén 9 mau vat; Hinh 3.25)

Co thé trung binh, chiéu dai than 840-1300 um, rong nhét cta than 140-300
um. Than gan nhu hinh try, mat truéc chia lam hai thuy. Hau phat trién t6t, hinh cau,
kich thudc 50-130 pm x 6-100 pum, phia trude ¢6 cac hat mau nam rai rac. Gai sinh
duc c6 hinh gan nhu hinh chir nhat, phan trudc ctia gai nhin rd rang, va cé kich thudc
60-80 x 170 um. Tinh hoan va budng tring nim & nira phia trude, dudng giira co thé.
Budng trimg nam phia trude tinh hoan. Ong dan tinh khéng bao quanh cac nhanh rudt
va dng dan tinh c6 hinh loa kén. Phan cubi duoc chia d6i, dai 38-44 um, duong kinh
gbc 1a 8 um. C6 cac tuyén tiét hinh qua 18. Tuyén noan hoang bat ngudn tir phia sau
hau va két thiic & trudc co quan bam phia sau, phan bd & hai bén nhanh ruét.

C6 hai cap moc 16n & giira co quan bam phia sau, c6 phan 16i 16n bén ngoai va

phan nho ra nho bén trong. Cap moc lung dai hon, chiéu dai cia moc 1a 25-28 pm.
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Chiéu dai méc bung 1a 20-22 pm. V&i 3 manh thanh ndi déu c6 hinh que, manh gitra
c6 kich thudc 5 x 40 um. Hai manh bén c6 mot dau day va rong hon, kich thuée 7-
10 pm x 30-35 pm. Chiéu dai méc bung 20-22 pm. Chiéu dai cac moc ria 1a 8-9 um.
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Hinh 3.25. Murraytrema pricei Bychowsky, 1977

a. Moc lung, moéc bung va thanh noéi: b. Moéc ria

3.4.26. Paradiplectanum blairense (Gupta & Khanna, 1974) Domingues &
Boeger, 2008
Vit chu: Ca Puc bac (Sillago sihama)
Noi ky sinh: Mang
Mo ta (trén 15 mau vat; Hinh 3.26)

Co thé dai 616-728 um, rong nhat 182-234 um. Hau c6 duong kinh 40-50 pm.
Dbia bam co6 kich thudc 60-125 % 139-190 um; c6 1 d6i mdc lung, 1 d6i moéc bung va
7 6i méc ria. Trén dia bam c6 ciu trac dang vay (squama) 16ng voi nhau, nam ngay
phia trudc 2 d6i méc lung va bung; kich thudc cia cdu trac ndy 34-44 x 47-53 um.
Chiéu dai moc lung 25-45 pm; phan gdc méc dai 20-23 pm; phan mii dai 7-10 pm;
chan méc phia trong dai 4-8 um; chan moéc phia ngoai dai 19-21 um. Thanh ndi méc
lung c6 kich thuéc 5-11 x 47-63 um. Chiéu dai moc bung 30-34 um; phan géc moc
dai 20-21 pm; phan miii dai 10-12 pm; chan méc phia trong dai 2 pm; chan méc phia
ngoai dai 12-14 um. Thanh ndi méc lung cé kich thude 5-15 x 43-59 pm. Chiéu dai
cac moc ria 1a 10-12 pm. Co quan sinh duc dyc dai 137-148 um.
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Hinh 3.26. D. blairense (Gupta & Khanna, 1974) Domingues & Boeger, 2008
a. Moc lung va méc bung; b. Cu trac dang vay (squamodiscs);
¢. Mdc ria; d. Co quan sinh duc duc

3.4.27. Allodiscocotyla chorinemi Y amaguti, 1953
Vit chu: Ca Bé xudc (Scomberoides coersonnianus)
Noi ky sinh: Mang

M ta (trén 20 mau vat; Hinh 3.27)

Céu tao than d6i ximg, thon tron & phan giita, chiéu dai than 1685-2230 pum.
Co 1 cap gidc mi¢ng hinh bau duc, kich thude 35-55 x 25-51 pm. Hau hinh cu. Thuc
quan dai. Rudt phan nhanh kéo dai dén phan co quan bam phia sau. Co quan bam
phia sau ¢ hinh tam giac, c6 4 cip van bam va mut cubi mang 3 cip moc ria. Mdi
van bam gom cac manh ctng ghép lai ¢6 cau triic giéng nhau, cu tao hinh bau duc
c¢6 phan co ngan dinh vao co quan bam phia sau. Kich thudc van bam c6 chiéu dai
212-513 um; chiéu rong 166-462 pum.

Tinh hoan nhiéu, khoang tir 14-30 tinh hoan, xép thanh hai hang doc & giita
phia trudc co thé. Tinh hoan nam phia truéc budng tring. Ong dan tinh nam giira tinh
hoan va cong. Tuyén tién liét phat trién manh. Gai sinh duc va éng phong tinh duoc
bao quanh boi cac té bao tuyén. Gai sinh duc dai va c6 hinh tii, cong va duoc bao
phu day dic boi cac gai giéng nhau. O chira tinh duoc hinh thanh do sy din né cua
6ng phong tinh. Ong phong tinh c6 cau tao béi thi co va gai xo hoa. L sinh dyc ¢
phia bung. Budng trimg & phia sau tinh hoan c6 cdu truc thon dai, hoi cong & mot

dau. Am dao nam & phia trudc co the, dai va c6 hinh tii, c6 16 mé & phia bung. Mot
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cap ong am dao, doi xting. V&i ong tuyen vitelline, dau trude cua tuyén vitelline chia
ra hai ong ngan. Tring cé dang soi cuc @ mdt dau. Tuyén noan hoang phat trién, kéo

sudt chiéu dai co thé doc theo ong rudt.
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Hinh 3.27. Allodiscocotyla chorinemi (theo Lebedev [104])
a. Hinh dang chung; b. Van bam

Nhan xét: Loai san 1a don chu Allodiscocotyla chorinemi Yamaguti, 1953
duoc tim théy 0 mang ca Chorinemus moadetta, Macassar [104] con ¢ Cat Ba, Viét
Nam loai nay dugc phat hién trén mang ca Be xudc (S. commersonnianus). Nhu vay,

ca Bé xudc 1a vat chu méi cua loai san 14 don chu nay.



76

3.4.28. Metacamopia chorinemi (Yamaguti, thalmus 1953) Lebedev, 1984
Vit chii: Ca Tréo mat to (Selar crumenophthalmus)

Noi ky sinh: Mang

M3 ta: (trén 2 mau vat; Hinh 3.28)

Co thé hinh chit U hodc chit L. Phan dau co thé dai khoang 2000 um, rong 138
um 6 phia dinh du, thudn lai & phan giita dau va 16 sinh duc, hoi phinh réng & phan
16 am dao (duong kinh khoang 250 pm) day ciing 1a chd gin voi phan sau co thé.
Phan sau co thé san hinh try, kich thudc 2500 x 500 pm, phia trudc vat lai nbi véi
phan dau co thé, phia sau hinh cbi v6i 4 cidp van bam c6 cudng cé chidu dai 42-45

pum.

Hinh 3.28. Metacamopia chorinemi (theo Lebedev [104])

a. Hinh thai chung; b. Van bam; c. Cac moc bam
Miéng ndm ngang, phia bung, rong khoang 90 um. C6 1 cip giic miéng, hinh
cau, kich thude 33 x 36 pm. Thyc quan manh, dai 1100 um; ch€ nhanh & vi tri 750

pm dudi 16 sinh duc. Rudt c6 nhiéu rudt tit, chay doc theo chiéu dai co thé, tién vao



77

phan co quan bam va nhép lai v6i nhau ¢ gan cip moc bam phia dudi. C6 10 tinh
hoan, nhin, thuong c6 hinh cau, xép thanh mot hang doc ¢ khoang giita ctia phan
duoi cua san.

Ong dan tinh & gitra co thé, duoc bao quanh bai cac té bao tuyén tién liét, ubn
va tién vé phia trudc, hoi nd ra ¢ phia dau chd ngang v6i am dao, tao thanh tai tinh
véi kich thuée 370 x 50 um, dugc bao quanh bdi hang gai nhé 10-15 um. L sinh
duc duc ndm & gitra co thé, phia bung, cach dinh dau khoang 435 um.

Budng tring dai khoang 400 pm, c6 thé phan thanh 2 phan; phan diu manh,
nam phia dudi va & bén phai ciia tinh hoan; phan sau c6 hinh trimg, duong kinh
khoang 100 pm, ngay phia sau cua tinh hoan. Phuc h¢ tao vo triing ngay bén duoi
budng trimg. Tir cung chay phia bén trai cta tinh hoan & phan sau co thé va chay &
phia gitta dén dng dan tinh & phan trudc co thé. Tring don, hinh thoi, chiéu rong
khoang 66 pm va c¢6 rau ¢ dinh, chiéu dai rau khoang 210 pm. C6 2 am dao, rong,
hinh dng, mé ra & phia bén va nam ¢ dudi 16 mé sinh duc duc véi khoang cach 340
um. C6 hai hang gai xép theo kiéu ring luoc & mdi bén ciia am dao, mot hang gai
nam ngay chd 16 md, hang gai con lai nam & phia dudi cach khoang 200 pm. Hang
gai thir 1 ¢6 10 gai, hang gai thir 2 c6 5 gai. Hai dng 4m dao tir 4&m dao chay vé phia
dudi va hoi tu thanh 6ng dan duy nhat & ngay sau chd nhanh rudt ché doi. Tuyén nodn
hoang gdm cac tai nho, chay doc theo mép co thé, ciing voi nhanh rudt, bat du tir

phia du¢i am dao cho dén khi tién dén phan co quan bam phia sau.

3.4.29. Axine hemirhamphae Tripathi, 1959

Vit chu: Ca Kim méi dai (Rhynchorhamphus georgii)
Noi ky sinh: Mang

M ta (trén 20 mau vat; Hinh 3.29)

Co thé co cdu tao khong can xing, dang tam gidc til, vat 1éch ¢ phan cudi than,
phia bén phai co thé dai hon nhiéu so v&i phia bén trai (Hinh 3.29a). Chiéu rong co
thé tai budng trimg 524 pm. Gidc miéng hinh oval, nam ngay dudi miéng, kich thudc
40 x 20 pm. Hau c6 kich thude 30-20 pum, sau 16 miéng 1a 6ng thuc quan rat dai va ¢
vi tri co quan sinh duyc, rudt ch€ nhanh, cadc nhénh cia rudt kéo dai vé phia sau, tién
vao phan cudi ctia co quan bam phia sau, tuy nhién hai nhanh rudt khong lién dinh
lai v&1 nhau.

Budng trimg c6 dang chir U ngugc, ndm & phan gitta co thé. L sinh duc cai
dugc boc boi vong co va co 11 gai rat khoe, tao thanh vong khép kin. Nodn hoang ¢
hinh dai bang dai, chay doc theo bén hong co thé, bit dau tir khoang 1/4 co thé tir
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phia dau cung va két thuc tai vung co quan bam phia sau. Trén toan bd chiéu dai cua

noan hoang dugc cac nhanh cua rudt bao boc. Tring c6 kich thudc 180 x 80 um.

500 um

...... Po%e ...

"’""-m‘q-...u--né d

Hinh 3.29. Axine hemirhamphae Tripathi, 1959 ([104])
a. Toan thé co thé nhin tir mat bung; b. Phurc h¢ co quan giao cAu duc voi ciu trac vong

gai; ¢. Phan cuoi cia co quan bam phia sau; d. Van bam

C6 13 tinh hoan, nam phia dudi budng trimg, xép thanh mot hang doc phia
ntra sau co thé. Ong dan tinh duoc din dén phan ngoai, phia dau cling tao 6ng phong
tinh. Tai ddy c6 tat ca 22 gai, bao boc xung quanh co quan sinh dyc va tao thanh mot
vong tron hd (Hinh 3.29b).

Co quan bam phia sau gdm 49 van bam, xép theo mot hang phia tan cting bén
ngoai ctia phan vat co thé. Cau tric cia van bam mang dic trung ctia ho (Hinh 3.294).
Van c6 ciu tao khong can ddi, hoi det, kich thudc 35 x 48 um, duoc tao thanh tur 14

cau truc kitin khac nhau. Ngoai ra, co quan bam phia sau con c6 2 cap moc — duogc
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giit lai trong qua trinh phat trién cta thoi ky 4u tring. Trong d6 cip moc phia ngoai
16n, khoe hon so véi cap trung tim. Hai cdp moc nay thuong nam tai diém tan cling
ctia co thé bén phan vét nghiéng. Hinh déng cac cip moc nay duge mo ta trong Hinh
3.29¢c.

3.4.30. Neoaxine constricta (Yamaguti, 1938) Price, 1946
Vit chii: Ca nho6i dudi chdm (Strongylura strongylura)
Noi ky sinh: Mang
M ta (trén 2 mau vat; Hinh 3.30)
Co thé thon dai, dau trudc hoi hep. Rudt phan doi, chiéu dai bang nhau, song
song véi canh co thé. Tong chiéu dai than 1a 4506-7505 pum, chiéu rong nhét & vi tri

budng trimg 14 419-576 pum.

-
=
=
=

=

o

100 pm

Hinh 3.30. Neoaxine constricta (Yamaguti, 1938) Price, 1946

a. Hinh dang chung; b. Céu tric gai & co quan giau cdu duc; c. Van bam;
d. Méc ria; e. Tring
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Chiéu rong clia co quan bam phia sau 1a 1300 - 1897 um, cac van bam dugc
xép thanh mot hang trén mép ctia co quan bam phia sau, véi s lugng khoang 31- 46
van bam. Kich thude ctia van bam 1a 39 - 48 x 63 - 130 pm. Céc van bam ¢ gitra 16n,
nho dan vé phia hai dau. Hai cip méc cudi nam & mép phu cta co quan bam phia sau,
¢6 hinh liém. Mot cip tuong dbi day, c6 tong chiéu dai 13 31- 36 um va chiéu dai nho
ra bén ngoai 1a 16 - 20 um; cdp khac c6 tong chiéu dai 1a 47-54 pm va can manh mai
c6 chiéu dai 1 36-42 pm. Phia trén dau trudc cua than cé mot cip gidc miéng co6 mot
ranh ¢ gitra. Giac mi¢ng hinh hoi bau duc, kich thudc 41-44 x 60-80 pum, mép trudc
c6 mdt vong rang min. Hau c6 hinh bau duc, kich thude 21 x 44 um. Thyuc quan ngén.
Cac nhanh rudt di doc theo hai bén co thé, ¢ cac nhanh bén.

Tinh hoan rat nhiéu, hinh bau duc hodc tron, tinh hoan 16n nhét c6 kich thuéc
71 x 126 pm. Gai sinh duc ¢6 16p co, hinh bau duc, kich thudc 45-84 x 53-71 pm.
C6 mot vong gai & ddu va cac gai dai 11 pm. Khoang sinh san khong co gai, cac soi
co xép thanh vong dong tim ¢ ngoai vi, nam & dudng giita co thé, cach dau trude cla
co thé 545-629 pum.

Budng trimg nam & phia trudc tinh hoan, ¢6 hinh chir J hodc chir V véi kich
thude 101 x 115 pm. Am dao nam & trung tAm phia sau chd chia d6i cua rudt, cach
dau trude cia co thé 933 pm, c6 cac gai cong vao trong khong déu va co gai giong
stmg. Cac nang noan hoang nam & hai bén co thé tir phia sau am dao dén cubi rudt.
Tring c6 hinh 6 liu, ¢6 cac sgi cuc ¢ ca hai dau. Kich thuéc trang la 177-193 x 82-
87 um. Chiéu dai ctia cac soi cuc 1a 179-215 pm va 146-167 um

3.4.31. Microcotyle helotes Sandars, 1944
Vat chu: Ca Cang (Terapon theraps)
Noi ky sinh: Mang
Mo ta (trén 17 mau vat; Hinh 3.31)

Thén hinh thudn nhon vé phia trudc, trong d6i manh, kich thudc 2,737 (1,957-
3,074) x 311 (205-396) um. Co quan bam phia sau khong phan tach 1d véi co thé,
thudn nhon vé phia sau, cdc van bam xép hai hang d6i xtng gan bang nhau, voi sb
luong 98 (90-126). Cac van bam c6 kich thudc khong twong dong, 16n nhét & ving
gilta va giam dan vé phia sau, kich thudc 46 (40-51) x 26 (22-29) pm. C6 mdt cip
giac miéng, hinh bau duc thon dai, c6 hé co phat trién manh, c6 vach ngan, kich thudce
54(39-69) x 40(32-46) um. Hau c6 hinh gan ciu, duong kinh 32(28-41) um. Thuc
quan manh, twong d6i dai va hep, phan d6i ngay sau 16 md sinh duc tao thanh hai
nhanh rudt. Cac nhanh rudt mang nhiéu tai thira bén, chay doc theo co thé nhung
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khong hop lai & phia sau. Nhanh rudt phai ngan hon, két thiic & dau sau ciia co thé,

trong khi nhanh rudt trai dai hon, kéo dai vao 1/3 chiéu dai cta co quan bam phia sau.

50 um

25 uym

Hinh 3.31. Microcotyle helotes Sandars, 1944
a. Toan thé co thé nhin tir mat bung; b. Gai sinh duc; c. Van bam; d. Triing

C6 12 tinh hoan, ndm & dudng giita than phia sau budng trimg, ¢ kich thudc
va hinh dang tuong tu nhau. Ong dén tinh din ra cing véi tinh tring & gbc, kéo dai
vé phia trudc va cuan theo duong gitta lung dén tir cung. Co quan giao cdu duc co
dang phéu, c6 hé co phat trién manh va duoc bao quanh bdi cac moc nho.

Budng trimg nam phia trudc tinh hoan, c6 hinh diu héi va nam & giita hai
nhanh rugt. Ong din trimg vong ra phia sau ndi véi dng dan chinh tuyén noan hoang.
Ong dan chinh tuyén nodn hoang 16n, hinh chit Y. Ong rudt-sinh duc chay theo chiéu
doc va ngang dén dau gan cta budng trimg, nbi v4i nhanh rudt phai. Odtype nam &
gan dau sau ctia budng trimg, hinh bau duc va dugc bao quanh béi cac tuyén Mehlis.

Tr cung phat sinh tir bo sau cua odtype, kéo dai ve phia truéc & duong gitra va noi
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dai dén bo sau cua tim nhi sinh duc. Tring c6 hinh thoi, c6 hai soi ¢ ca hai dau, trong
d6 mot soi rat dai va cudn lai thanh bui.

3.4.32. Polylabris mamaevi Ogawa & Egusa, 1980

Vit chu: Ca Dia cana (Siganus canaliculatus)

Noi ky sinh: Mang

M ta (trén 20 mau vat; Hinh 3.32)

Co thé hinh miii méc, chiéu dai than 3369 (n=6); chiéu rong than 593 (n=6).
Co thé chia hai phan, phan trudc co thé va phan sau 1a co quan bam phia sau chira
cac van bam.

Co quan bam phia sau c¢6 chiéu dai 1042 (n =6), chiéu rong 518 (n = 6). Trén
co quan bam phia sau cac van bam xép thanh hai hang va d6i xtrng nhau, cac van bam
hoé xo cling, cac van bam ¢ gitta co quan bam phia sau c6 kich thudc 16n hon va nhd
dan vé hai dau ctia co quan bam phia sau. Mdi hang c6 43 van bam, vay tong sb van
bam 1a 86. Kich thudc van bam cudi co quan bam phia sau ¢ dau phia trude c6 chiéu
rong 34 (n = 6), chiéu cao 23 (n = 6); Van bam ¢ gitta co quan bam phia sau c6 chiéu
rong 65 (n = 6), chiéu cao 31 (n=). Van bam & tan cudi ciing co thé (¢ dau phia sau)
c6 chiéu rong 30 (n = 6), chiéu cao 26 (n=6). Cac van bam tuy kich thuéc khong déu
nhau, nho dan déu tir giita co quan bam phia sau ra hai bén nhung hinh déng va cau
trac gidng nhau.

Phén phia trudc co thé c6 mot cip gidc miéng, gidc miéng phai co chiéu dai
72 (n =6) va chiéu rong 56 (n =6); giac miéng trai c6 chiéu dai 73 (n=6), chiéu rong
55 (n=6). Giac miéng c6 phan hoa co va ¢ vach ngan.

Ngay sau giac miéng 1a hau, c6 hinh cau vé6i chiéu rong 41 (n =6), chiéu dai
35 (n=6); thuc quan co cip tai thira dé nhan thdy & hai bén, rudt phan chia ¢ vi tri tim
nhi sinh duyc, chiéu dai gan bang nhau kéo dai dén co quan bam phia sau.

Ttr mép phia trude co thé dén phirc hé sinh dyc 200 (n =6). Tam nhi sinh duc
¢ cAu tao hinh chép nodn, bao gdm dng trong va vo boc ngoai, kich thudc cua gai
sinh duc véi chiéu dai 62 (n =6), chiéu rong 42 (n =6) va phan phu phinh to, kéo dai,

uodn luon.

C6 14 tinh hoan kich thuéc khéng déu nhau nim & nira sau co thé, sau budng
trimg va tai chira tinh. Céc tinh hoan thuong kéo dai theo chiéu ngang co thé. Ong
chua tinh dan rong va rod rét ngay phia trudc tinh hoan.

Budng tring cudn gap lai kéo dai vé phia sau tao thanh dng dan trang hep.
Céc tuyén noan hoang doc theo co thé dén hét phan than trudc, bé chira tuyén nodn
hoang hinh chit Y ¢6 chén, két nbi v&i o6type, odtype kho thay do thé Mehlis kho bat
mau; tir cung tuong d6i thang, kéo dai vé phia trude doc theo dudng gitta co thé. L
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am dao & giita bung va phia trudc 16 sinh duc chung; 4m dao hai bén khong co tua
bao vé.
Tring hinh thoi, dai 237 (n=6), mdt dau cudi tring soi ngén hoi uén cong, con

mot dau phia trén c6 tua rat dai phia xa roi soi hinh thoi ngan, c6 dau loe nho.

A0
VK 4

Hinh 3.32. Polylabris mamaevi Ogawa & Egusa, 1980
a. Hinh dang chung; b. Cip gidc miéng va hau;
c. Co quan giao phéi duc; d. Trimg; e. Van bam

3.4.33. Helciferus tenuis Mamaev, 1972
Vat chu: Ca Lanh canh (Coilia rebentischii)
Noi ky sinh: Mang
M6 ta: (trén 5 mau vat; Hinh 3.33)
Séan c6 co thé manh, voi chiéu dai tir 1470-3820 um, riéng phan co thé khong
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tinh co quan bam phia sau dai 1270-3450 pum, v6i chiéu rong 16n nhat ¢ ngang co thé,
dat 200-240 pm. Phan co quan bam phia sau ¢6 kich thudc 200-370 x 300-600 pm,
v6i 4 cap van bam phan b & mép ngoai co quan bam, dai 120-140 pm; ¢ 2 cip moc
bam, van con ton tai tir giai doan 4u trung, mang hinh dang dién hinh cua ho
Diclidophoridae, ndm & phia ria trung tam.
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Hinh 3.33. Helciferus tenuis (theo Mamaev, 1972 [105])
a, d. Hinh dang chung (mdt sau, mat trudc); b. Van bam; c. Mdéc bam
Miéng c¢6 kich thudc tuong ddi 16n, ndm & mat dau co thé. Mot cap gidc bam
dang oval, kich thudc 60-100 x 50-70 um. Hau 16n, kich thude 120-170 x 100-130

um. Thyc quan rong, dé quan sat; hai nhanh rudt kéo dai doc co thé, tién vao co quan
bam phia sau nhung khong hop lai.

Tinh hoan c6 s6 lugng khoang 30, nam ¢ ntra sau co thé, phia dudi budng
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trimg, xép thanh hai hang & khoang khong gian giita hai nhanh rudt. Co quan giao
phéi duc ¢6 cu tric dién hinh cua Dicliophoridae, véi dang mot khdi co véi cac gai
nho xép vong. Budng trimg cudn lai, nam & trude tinh hoan, & khoang giira co thé.
Ong dan trimg ndm & phia bén phai co thé. Khong quan sat thay tai nhan tinh. Khong
quan sét thiy trimg & trong tir cung. Ong dan chinh tuyén nodn hoang khong phat

trién manh; céc tii noan hoang nam & phia ngoai ctia hai nhanh rudt.

3.4.34. Heterobothrium tonkinense Bychowsky & Nagibina, 1976
Vat chu: Ca Noc tro (Lagocephalus lunaris)

Noi ky sinh: Mang

M ta (trén 2 mau vat; Hinh 3.34)

Co thé hinh thoi, dai 3000-6200 pm, phan rong nhat ciia co thé & vi tri ngang
budng trimg 770-1780 pum; c6 eo that, ngan cach phan co thé va phan co quan bam
phia sau (Hinh 3.34a). Co quan bam phia sau c6 kich thudc 800-1860 x 580-1940
um, c6 ciu tric doi xing véi 4 cap van bam. Kich thudc 4 cap van bam tuong dong,
140-330 x 170-370 um. Cap van bam dau tién duoc xoay 180° theo mit phang ngang
s0 voi cac cip khac. Cau tric cic van bam co hinh dang giéng nhau.

Miéng & mép ngoai cung co thé, c6 hai giac miéng, hinh bau duc, co hoa manh,
duong kinh 100-150 pm. Hau ¢ hinh bau duc hodc gan tron va c6 kich thuéc gan
bang cap gidc miéng. Thuc quan khong quan sat thdy. Rudt ché doi ngay sau hau véi
nhiéu nhanh & cé hai bén, di xuéng va két thiic gan phia cudi cta co quan bam phia
sau.

Tinh hoan nhiéu, s6 lugng tir 50-100, ndm gifta manh trang, c6 hinh cau va
nam ngang bang odtype, ngay sau budng trimg. C6 tai nhan tinh. Co quan giao cu
duc ¢6 hinh khéi ciu, co hoa, dudng kinh 60-100 um va c6 8-9 méc (Hinh 3.34b).
Tui chira tinh ¢6 hinh cau, nam ngay phia sau chd co quan giao ciu. Ong dan tinh di
xudng tir gbc tai nhan tinh, udn luon vé phia trude doc theo dudng giita co thé va di
vao dau sau cia thi chura tinh.

Budng trang hinh dng, cudn lai hinh ddu hoi, nam giita hai nhanh rudt ¢ phan
giita co thé. Odtype nam sau budng trimg, hinh bau duc va dugc bao quanh béi cac
tuyén Mehlis. Cc nang tuyén noan hoang nam cung véi hai nhanh ruét. Ong dan
chinh tuyén no&n hoang c6 hinh chir Y, ndi voi odtype. Tir cung kéo dai vé phia trude
va mo ra ¢ co quan giao hop. Tring trong tir cung, c6 hinh thoi va c6 cac sgi dai ¢ ca
hai dau (Hinh 3.34c).
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Hinh 3.34. Heterobothrium tonkinense Bychowsky & Nagibina, 1976 [106]

a. Hinh dang chung; b. Céu truc gai trén co quan giao cdu dyc; c. Trimng

3.4.35. Heterobothrium phamvanluci n. sp.

Vit chu: Ca Noc vang (Lagocephalus spadiceus)
Noi ky sinh: Mang

M ta: (trén 9 mau vat; Hinh 3.35A, B)

Co thé hinh thoi det mat lung bung, dai 3.772-7.011 (4.977) um, phan rong
nhat ctia co thé & vi tri budng trimg, 3.116-5.412 (3.873) um. C6 thét eo, ngin cach
phan co thé va phan co quan bam phia sau (Hinh 3.35A-a). Co quan bam phia sau c6
kich thudc 902-1.591 (1.330) x 738-1.230 (975) pum, ddi xtmg, véi 4 cip van bam.
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Kich thudc cta cic van bam thay doi, cip van bam dau tién (gan than) 1a 16n nhat
262-476 x 262-508 (329 x 374) um, cip thir 4 nhé nhat 139-262 x 230-312 (235 x
274) um, trong khi hai c@p con lai c6 kich thudc twong tu nhau 262-476 x 262-377
(281 x 330) um. Cdp van bam dau tién dugc xoay 180° theo mit phang ngang so véi
cac cap khac. Cau triic cac van bam c6 hinh dang giéng nhau (Hinh 3.35A-b). Cac

thanh van bam c6 hé co phat trién tot.

Hinh 3.35A. Heterobothrium phamvanluci n. sp.

a. Toan bd co thé; b. Van bam nhin tir mt bung; c¢. B phan giao hop duc;
d. Budng tring; e. Trimg
Miéng & phia dau cung co thé; c6 hai giac miéng dang co, hinh bau duc, duodng
kinh 78- 123 (102) um. Hau c¢6 hinh bau duc hodc gan tron va c6 kich thudc gan bang



88

cdp giac hat & miéng, duong kinh 90-127 (110) um. Thyuc quan khong quan sat thay.
Rudt chia d6i ngay sau hau véi nhiéu nhanh & ca hai bén, chay doc xuéng phia cubi
co thé va két thic gan mat cudi ciia co quan bam phia sau.

Tinh hoan rat nhiéu, nim gitra hai nhanh rudt, c6 hinh cAu va nim béng hoac
sau oStype. Co mot bong xudt tinh, kich thudc 53-98 (76) x 49-98 (74) um. Bo phan
giao hop duc c6 hinh dng, hod co va hudng vé phia ngoai c6 8-9 moc (Hinh 3.35A-
¢). Tai tinh ¢6 hinh cau, nam sau budng trimg. Ong dan tinh di xudng tir goc thi tinh,
udn lugn vé phia truée doc theo dudng giita co thé va di vao diu sau ciia bong xuat
tinh.

Budng tring hinh 6ng, cuan lai hinh dau hoi, nam giita manh trang va phan
giita co thé (Hinh 3.35A-d). Tui chira tinh quan sat rd, hinh bau duc, ngay sau budng
trimg. OStype nam sau budng trimg, hinh bau duc va duoc bao quanh béi cac tuyén
Mebhlis. Vitellarium 13 cac nang tuyén noan hoang naim mét khoang rong voi manh
trang. Tai chira nodn hoang c6 hinh chit Y, 6ng dan ndi véi odtype, kéo dai ngoan
ngoéo vé phia truéc va mé ra & co quan giao hop. Trimg trong tir cung, ¢ hinh thoi,
kich thudc 159-225 (191) x 61-74 (67) um va c6 cac s¢i dai & ca hai dau (Hinh 3.35A-
e).

Nhan xét: Loai san nay c6 hinh dang tuong tu voi loai H. tonkinensis dugc
Bychowsky et al. [106] md ta, vi du chiing tuong déng vé hinh dang co thé, co quan
giao phdi duc, budng trimg, cau tric van bam. Tuy nhién, c6 su khac biét vé vi tri va
sd luong tinh hoan. Bychowsky et al. [106] m6 ta tinh hoan nim ngay sau budng
trimg, ¢6 sd luong tir 50-100 trong khi trong nghién ctru ndy thi ching nam ngang
bang hodc sau oStype, va vdi s6 luong 1a khoang 24-40.

Trinh tu nucleotid gen 28S rDNA thu dugc tir H. phamvanluci n. sp (s6 hiéu
GenBank PQ303922-PQ303924) dai 1274-1276 bp, tao thanh mot nhanh don trén
cdy phat sinh ching loai. Cac trinh ty nay twong dong véi Heterobothrium
victorwepeneri Acosta va Smit, 2021 (GenBank s6 MW 115855), véi mirc dong nhat
14 99,75%. So sanh thém v&i dir liéu cua Heterobothrium spp. va cac loai gan giii
khac thudc ho Diclidophoridae tir GenBank chi ra rang cac loai nay déu chung mot
ngudn goc, ngoai trir Heterobothrium indicum (s6 hiéu GenBank KU926690) (Hinh
3.35B) va loai Pseudohexabothrium taeniurae (ma sb truy cap GenBank AF382035)
dugc dung lam d6i chimg.
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PQ303922 Heterobothrium phamvanluci n. sp.
"% PQ303923 Heterobothrium phamvanluci n. sp.
PQ303924 Heterobothrium phamvanluci n. sp.
MW115856 Heterobothrium victorwepeneri
LC658933 Heterobothrium gotoi
LC658930 Heterobothrium okamotoi
LC658931 Heterobothrium praeorchis
LC658936 Heterobothrium matsubarai
50 10 LC658934 Heterobothrium matsubarai
LC658935 Heterobothrium matsubarai
— LC658932 Heterobothrium tetrodonis
00— KJ397729 Pedocotyle bravoi
KJ397728 Pedocotyle annakohni
75 AF382047 Diclidophora denticulata
AF382048 Diclidophora minor
KU872037 Keralina opisthopterus
KJ397730 Paraeurysorchis sarmientoi
AF382046 Choricotyle australiensis
FJ432588 Urocotyle nibae
KU872041 Sauricotyle sprostoni
8 MG586866 Choricotyle sp.

KJ397727 Choricotyle anisotremi

_seh KJ397726 Chalguacotyle mugiloides
KJ397731 Parapedocotyle prolatili

/\/ 56 LC658938 Neoheterobothrium paralichthyi
4‘_[ LC658939 Paraheterobothrium chilense

81 MT429192 Neoheterobothrium papillosum
LC658937 Neoheterobothrium hirame
KU926690 Heterobothrium indicum
AF382035 Pseudohexabothrium taeniurae

——

0.05
Hinh 3.35B. Cay phat sinh chung loai ctia Heterobothrium phamvanluci n. sp va
cac loai ¢6 quan hé gﬁn gtii (Gia tri d0 tin cdy dugc thé hién dudi dang % trén 1000

lan lap lai)

3.4.36. Papillochoricotyle ilishae Mamaev, 1975
Vit chii: Ca Be trang (Ilisha megalopteran)

Noi ky sinh: Mang

M ta (trén 25 mau vat; Hinh 3.36)

Sén c6 kich thudc bé, vai tong chiéu dai tir 2600-2900 pm, trong d6 chiéu dai
co thé khoang 1700-2100 um. Rong nhat co thé & khoang 1/3 phia trudc, 500-580
pm.

Miéng san 16n, mé ra ¢ phia dau ciing cta co thé. Hai gidc miéng c6 kich thudc
120-130 x 90-100 pm. Hau hinh ciu, kich thudc 80-100 x 70-90 pum. Thuc quan
ngan, rudt ché déi- voi nhidu nhanh rudt ngin- kéo dai dén tan phia co quan bam phia
sau.

Tinh hoan s6 lugng 16n, khoang 40, nam & phia nura sau cua co thé; & mot sd

mau, tinh hoan c6 thé & ngang vi tri ciia budng tring. L6 m¢ co quan giao cau nam
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ngay phia sau hau. Cau tric co quan giao cdu mang cdu tric dic trung cia
diclydophorid, v6i 8 méc nhd, dai 14-16 um (Hinh 3.36b, d).

Budng trimg hinh chir S udn cong, quay vé phia bén trai, trudc tinh hoan.
Khéng c¢6 am dao. Tir cung 1a mot dng hep, thang (Hinh 3.36¢). Trimg c6 bé ngang
50 pm, chiéu dai 520 pm néu ké ca rau & hai ddu hodc 210 pm néu khong ké rau.

=
=

=

=

100 um

20 um

Hinh 3.36. Papillochoricotyle ilishae Mamaev, 1975
a. Hinh dang chung; b. Cac mc trén co quan sinh duc duc; c. Budng trimg va cac co quan
tao tring; d. BO phan giao hop duc; e. Van bam
Co quan bam phia sau tach biét véi co thé, kich thudc khoang 500-700 x 670-
700 pum, bao gdm ca van bam; khong cé cac moc bam (Hinh 3.36a). C6 8 van bam
kich thudc twong dong, 230-250 x 210-230 pm, cdu trac dic trung cua giéng

Choricotyle (Hinh 3.36¢).
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3.4.37. Pseudaxine bychowskyi (Lebedev, 1977) Bouguerche, Tazerouti, Gey &
Justine, 2020
Vat chu: Ca Doc (Alepes djedaba)
Noi ky sinh: Mang
M ta (trén 20 mau vat; Hinh 3.37)

Co thé thon dai, chia hai phan 12 phan than va co quan bam phia sau. Phan dau
c6 cdp giac mi¢ng, hinh bau duc, co hoa manh va ¢ vach ngan, kich thudc 30-35 x
22-25 um. Hau 16n hon, hinh bau duc, kich thudc 40-55 x 30-40; thuc quan dai, ché
nhanh ngay chd 16 mé sinh duc; hai nhanh rudt & hai bén co thé, kéo dai dén tan co

quan bam phia sau va khong hop lai (Hinh 3.37a).
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Hinh 3.37. Pseudaxine bychowskyi (Lebedev, 1977) Bouguerche et al., 2020
a. Hinh dang chung; b. Phan dau co thé voi giac bam, hau, thuc quan, rudt va co quan sinh
duc & chd nhanh rudt ché d6i; c. Van bam

Tinh hoan sau budng tring, kich thudc 16n, hinh dang da dang, sap xép khong
déu nhau ¢ ving gian manh trang & 2/3 phia sau ctia co thé. Ong dn tinh di doc theo
phan giita co thé di vé phia trudc va md rong ra dé tao thanh bong phong tinh & ngay
phia trudc tdm nhi sinh duc (Hinh 3.37b). Phia trén bong phong tinh c6 mot vong gai,
sO luwong 12.

Budng trimg dang hinh chir U nguoc, bat dau ¢ phia trudc tinh hoan. Ong dan
tring phat sinh tir diu xa ctia budng trimg va md thanh odtype véi cac té bao tuyén
Mebhlis. Tt cung, phét sinh tir 06type va di vé phia trudc. Ong sinh duc ngan, tir bung
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dén budng trimg. Nang tuyén nodn hoang & hai phia cta hai nhanh rudt, kéo dai tir
mirc ngang 16 mé sinh duc dén co quan bam phia sau. Cac 6ng chinh ciia tuyén nodn
hoang hop nhat & giita, tao thanh bé chira tuyén noan hoang hinh chit Y. Khong thay
c6 am dao.

Co quan bam phia sau c6 mot hang van bam, khong d6i xtmg, véi 39 (33-45)
van bam, cac van bam c6 kich thuéc twong déng 42-60 x 30-35 um, mot s6 van &
gitta c6 kich thudc nhinh hon. Ciu trac van bam mang dic trung cia ho
Gastrocotylidae (Hinh 3.37¢).

3.4.38. Pseudaxine trachuri Parona & Perugia, 1889
Vat chu: Ca Nuc gai (Decapterus russelli)

Noi ky sinh: Mang

M ta (trén 8 mau vat; Hinh 3.38)

Co thé thon dai, chia hai phan 14 phan than va co quan bam phia sau. Co quan
bam phia sau c¢6 cac van bam xé&p thanh mot hang, khong ddi xing. C6 khoang 31(27-
33) van bam, cac van bam c6 kich thudc déu nhau. Phan cudi cing ciia co quan bam
phia sau c6 hai cip moc khong gidng nhau vé hinh dang va kich thudc. Hai cap moc
nam & phan nho ra cia co quan bam phia sau khong chtra van bam, cip moc thir nhat
16n, ndm & gbe ciia co quan bam phia sau noi két thuc ctia van bam. Cap moc thir hai
nam xa hon, noi tin cling ciia co quan bam phia sau va c6 kich thuéc nho hon cip
thir nhat rat nhiéu. Nhu vay & loai nay c6 ton tai dong thoi ca 3 loai co quan bam 13
van bam, gidc miéng va moc bam.

Phan dau c6 cap giac hut hoa co, hinh bau duc va cd vach ngan. HAau nho hon,
hinh qua 1é, manh trang rudt kéo dai dén phan sau co thé, khong hop lai.

Tinh hoan sau budng trimg, 16n, hinh bau duc, sap xép khong déu nhau & ving
gian manh trang & 1/3 sau cta co thé. Ong dan tinh di doc theo phan giira co thé di
vé phia truéc va mé rong ra dé tao thanh bong phéng tinh & ngay phia trudc tdm nhi
sinh duc.

Budng trimg dang hinh chit U nguoc, bit dau ¢ phia trude tinh hoan, kéo dai
dén duong giita co thé roi di vé phia sau vé phia co quan bam phia sau va tn cing 1a
6ng dan trang. Ong dan trimg phat sinh tir diu xa ctia budng trimg va mé thanh odtype
v6i cac té bao tuyén Mehlis. Tir cung, phat sinh tir odtype va di vé phia truéc. Ong
sinh duc ngén, tir bung dén budng trimg. Nang trimg vitelarium, lan rong téi manh
trang rudt, kéo dai tir nhi sinh duc dén co quan bam phia sau. Cac ng dinh dudng
ngang hop nhat & dudng giira, tir bung dén budng trimg, tao thanh 6 chira vitelline
hinh chit Y. Khong thdy c6 am dao.



93

Tam nhi sinh duyc: co quan sinh duc & phia bung, c6 vanh co, nam & phﬁn that
phia trude cua co thé. TAm nhi sinh duc bao gém hai cdu tric xo cimg: mot khbi gdm
12 méc duoc tao thanh mot vong tron ngoai vi giéng hinh vuong mién va mot ong
thong & giita, diéu ndy da dugc nhin thidy & mot sé mau vat trong d6 cac moc duoc
can chinh véi truc quang hoc cua kinh hién vi, tirc 1a vuong goéc voi truc doc co thé.
Dic diém cua cac moc nhi sinh duc 13 ching déu huéng dau nhon vé tim ciia phan
giita va phan cuéng giéng hinh ludi dao.

\\..“‘ "
,-—s\ . A8
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Hinh 3.38. Pseudaxine trachuri (theo Bouguerche et al. [107])
a. Toan bd co thé; b. Van bam nhin tir mat bung; c. Van bam nhin tir mdt lung;
d-f. Méc bam; g, h. Vi tri méc bam trén co quan bam phia sau; i. Tring



94

3.4.39. Cathucotyle cathuaui Lebedev, 1968

Vit chu: C4 Thu vach (Scomberomorus commerson)
Noi ky sinh: Mang

M ta (trén 22 mau vat; Hinh 3.39)

Co thé dai 12500 um, chiéu rong nhat cta co thé 1a 740 um, & ngang co quan
bam phia sau, chiéu rong co thé & ngang dng tuyén non hoang 580 pm. Co quan
bam phia sau khong d6i xtmg, kich thudc 5100 x 780 pm. Van bam s luong nhiéu,
kich thudc 90 x 50-60 um. Van bam c6 2 cip méc & bén, tAm giira ¢6 hinh chit T &
mit cudi, dinh tryc tiép trén phan gdc day; mdi van c6 6-7 thanh ngang & mdi bén.
C6 mét cdp moc bam & co quan bam phia sau, chiéu dai 34-40 pm. Giac bam ¢ phia
dau co kich thudc 90 x 40 pm; hau co kich thudc 110-80 pm. Khoang cach tir mut
dau dén nhanh rudt ché doi 600 um.

Hinh 3.39. Cathucotyle cathuaui (theo Lebedev [108])
a. Hinh dang chung; b. Co quan giao phéi; c. Van bam; d. Moc bam
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Tinh hoan sé lugng nhiéu, sap xép thanh vai hang, & phan sau co thé khong
dat t6i muc dia bam. L sinh duc c6 duong kinh 100 um, trong c6 mau ngan, chiéu
dai mau 25 pm. Kich thudc duong vat 290 x 10 pm, bao xung quanh 1a cac gai nhod
v6i chiéu dai nhat 12 20 um. Tuai duong vét co kich thudc 830 x 110 pm, bao gdm ca
tai tinh kich thudc khong 16n 1am.

Budng tring dai, nim ¢ phan giita co thé. Ong rudt sinh duc nam & nhanh rudt
bén trai. L6 Am dao md ra giira, phia lung tao thanh gidc bam & lung. Trang dai, c6
rau & hai dau, chiéu dai trimg 440 um, trong d6 rau trude dai 150 pm, rau phia sau
dai 210 pm.

Nhan xét: Gidng Cathucotyle duoc Lebedev phat hién ¢ Viét Nam trén ca
Thu [108]. Pay 1a san 14 co co thé dai, dia bam khong d6i xtmg. Van bam c6 s6
luong nhiéu, khong nam cing hang. Bo xwong ciia van bam tao thanh tir 2 cap méc
bam ctia vong bén, tim gitta tao thanh hinh chit T & mat cudi. C6 cip méc bam bén
duéi. Thyc quan ngin, khong phan nhanh. Tinh hoan c6 sb lugng 16n phan b thanh
3-4 hang. L6 hdu mén nam & giira bung, bao quanh 1a cac gai bam; duwong vat hinh
try, bao quanh 1a cac gai nhé. Tai duong vat hinh try, bao gém ¢O tui tinh nho.
Budng trang dai; tring dai ¢6 rau ¢ 2 dau. L 4m dao nam ¢ mit lung, c6 6ng rudt

sinh duc. Tai chira tinh khéng quan sat thay.

3.4.40. Mazocraeoides sp.

Vit chu: Ca Chay nam (Tenualosa thibaudeaui)
Noi ky sinh: Mang

M6 ta: (trén 30 ti€u ban; Hinh 3.40)

Than hinh méc, rong vé phia sau, hep & phia trudc, 16p vo co thé day, duc.
Kich thudc co thé dai 1108 (976—1184) um, rong 304 (272—-384) um. C6 bdn cip van
bam, phan bd & nira sau cua co thé, véi cip dau tién cach mép dau co thé 452 (416—
528) um. Tt ca cac van bam c6 kich thuéc bang nhau, 20 x 21 pm.

Giac miéng hinh bau duc, kich thudc 25 (20-28) x 18 (16-20) um. Hau hinh
elip, voi hé co phat trién manh, nam ngay sau hai giac bam. Thuc quan dai. Hai nhanh
rudt rong, voi cac nhanh bén kéo dai dén gén d4u sau cta co thé. Phia sau cta co thé
c6 hai cap moc bam 16n va mét cdp mdc bam nhd. Cap mde bam phia ngoai dai, dai
10 pm, c6 tryc thang, cé gbc nho ra va phan ludi cong. Cap moc bam phia trong nho
hon, dai 4,5 (4-5) pm, moc rat nho, chi thdy & mot vai mau. L sinh duc & giira, cach
dau trude 170 (156-184) pm.

Tinh hoan don, hinh bau duc, nim & khoang phan ba phia sau ctia co thé. Phtic
hop sinh duc dé quan sat, gibng nhu giac hit v6i thanh co day bao gdm céc vong co

ddng tam, chiém toan bo chiéu rong ciia ving o co thé san, dai 39 (32-44) um, rong
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34 (28-40) um, véi nam cap moc trung gian hinh tam giac va mét cap moédc bén tuong

doi dai c6 goe rong, duoc chén vao hai bén cua nhém mac trung gian.

d

Hinh 3.40. Mazocraeoides sp. ky sinh trén cd Chay nam (7Tenualosa thibaudeaui)
a. Hinh dang chung (mat bung), b. phtrc hop sinh duc, c. van bam, d, méc bam. Thudc do:
a=200 pm; b, c=10 pm, d =30 pm.

Budng tring tron, trudce tinh hoan, 220 (200-240) x 140 pm. Tring 16n, hinh
elip, kich thudc 122 x 66 um. Ong sinh duc-rudt va am dao khong nhin thiy. Nhiéu
nang noan hoang kéo dai tir diém phan d6i ruét dén dau sau cta co thé. Bé chira noan
hoang hinh chit Y, dé quan sét.

Sd lugng san thu duoc rat 16m, tuy nhién cAu tric cla phuc hé sinh duc con
nhiéu diém chua rd vé cach sip xép cac moc bam. Ching t6i nghi ngd mau vt thu
duogc 13 loai m&i, tuy nhién can phan tich thém vé cac miu & cac dia diém nghién ctru

khac, cling nhu bd xung dit liéu phan tir.
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3.4.41. Heteromazocraes vicinus (Mamaev, 1975) Mamaev, 1981
Vit chii: Ca Be 1am (Thryssa dussumieri)

Noi ky sinh: Mang

M3 ta: (trén 13 mau vat; Hinh 3.41)
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Hinh 3.41. Heteromazocraes vicinus (theo Mamaev [109])
a. Co thé san mat bung; b. Co thé san mat lung; c. Phia dau co thé san;
d. Am dao; e., f. CAu trac van bam; g. Cac méc bam.
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San c6 dang thuon dai, kich thude bé 1300-2300 pum, voi chiéu dai cta co quan
bam phia sau 470-860 um (Hinh 3.41a, b). Phan co quan bam phia sau c6 hai cip
moéc bam trung tdm, dai 40-45 pm va 12-14 pm, va mgt cdp mdc bam ria dai 10 pm
(Hinh 3.41g). C6 bén cip van bam tao ¢ hai bén co thé, trong d6 2 van bam dau tién
¢ dang “m¢” (Hinh 3.41e), ¢06 kich thude 60-70 x 130-150 pm, 16n hon cac van bam
con lai, & dang “dong” (Hinh 3.41f).

Co 2 giac miéng, kich thudc 26-30 x 28-31 pum; hau hinh oval, kich thudc 60-
62 x 34-50 pm. Thyc quan dai gap 1,5-2 14n so véi hau. Rudt ché nhanh, ciu trac don
gian. Hai nhanh rudt chay doc 2 bén co thé, kéo dai dén cap van bam thir 2.

Tinh hoan c6 kich thuéc 16n, s6 lugng 4-5, ndm & nira phia sau cta co thé. Co
quan giao cdu c¢6 dang hinh oval, co hda manh véi 5 cip méc nho (Hinh 3.41c¢), trong
d6 hai cdp dau tién c6 dang thang va hai cip phia sau dai 28-30 pm c6 dang hinh
xeéng.

Budng tring uén cong, dang hinh dau hoi, truéc tinh hoan. Ong dan am dao
mang dic trung cta giéng (Hinh 3.41d). Trimg c6 kich thudc 110 x 60 pm, khong

thay rau ¢ hai dau.

3.4.42. Octoplectanocotyla sp.

Vat chi: Ca Hb dai (Trichiurus lepturus)
Noi ky sinh: Mang

M6 ta (trén 11 mau vat; Hinh 3.42)

Than dai, thon dan vé phia trudc co the, dai 3.835 pm (2.480 - 5.625 um; n =
10), rong 411 pm (250 - 520 pm; n = 10) & ngang budng trimg. Co quan bam phia
sau chia thanh hai thuy tach biét, mdi thuy ¢6 bon van bam, dai 158 pm (130 - 235
um; n = 6), rong 137 um (120 -200 pm; n = 6). Gitta hai thity c6 phan co quan bam,
dai 328 um (280 - 380 pm; n = 5), mang ba cip moc: cip ngoai chic khoe, dai 50 pm
(45 - 55 pm; n = 10), rong 7 um (5 -10 um; n = 10); cdp gitra nhd hon, dai 10 pm (9
- 11 ym; n=6), rong 2 um (2 - 4 um; n = 6); cap trong, dai 62 pm (50- 75 pm; n =
10), rong 5 um (5 pm; n = 10). Hai gidc bam phia dau co thé, dai 62 pm (53 - 65 pm;
n=10), rong 51 um (38 - 63 pm; n = 10).

Hau dai 40 pm (25 - 63 pm; n = 10), rong 46 pm (35 - 68 um; n = 10); thuc
quan chia d6i & phia trude 16 sinh duc, nhanh rudt kéo dai vé phia sau dén trude co
quan bam phia sau. Co quan giao cdu duc ¢ tam gai sinh dyc: sau gai dai, manh, dai
60 pm (46 - 71 um; n = 10); hai gai ngan, chic, dai 29 pm (22 - 41 um; n = 8). Tinh
hoan tron, duong kinh 38 pm (35 - 39 um; n = 7), nam xen gitra hai nhanh rut, $6
luong 25-29, phan bd thanh hai hang doc, tir chd chia d6i thyc quan dén phan trudc

budng tring; mot s6 tinh hoan sau budng tring. Budng tring gap lai. Ong sinh duc-
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rudt ngan, khong co tai chira tinh va 4m dao. Tring hinh thoi, dai 160 pm (125-180
um; n = 6), rong 59 um (45-68 um; n = 6); soi cyc, dai 106 pm (98-113 pm; n = 6).

Nhén xét: Tuy s luong san thu duoc nhiéu (11 mau), tuy nhién do bao quan
khong tot trong qua trinh thu mau nén co thé san bi v&. Can thu mau bd sung dé dinh

loai chinh xac loai.

Hinh 3.42. Octoplectanocotyla sp. ky sinh & ca H6 dai (Trichiurus lepturus)
a. Toan bd co thé san (mat bung), b. co quan giao cAu duc, ¢. van bam, d, trung.
Thude: a= 160 pm; b =25 pm, ¢ = 80 um, d = 40 pm.

3.4.43. Vallisiopsis sphyraenae Yamaguti, 1968
Vit chii: Ca Nhong dudi vang (Sphyraena obtusata)
Noi ky sinh: Mang
M6 ta: (trén 2 mau vat; Hinh 3.43)

Co thé van lai & phan gitta co thé, ¢6 hinh chit N, dai 3500-10000 um, rong
nhat ¢ chd udn cong 700-2100 pm, hep nhat chd eo khoang 300-600 um. Phan trudc
co thé dai 2650-6600 um bao gém phan udn cong; phan sau co thé dai 1900-4500
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um. Phan co quan bam phia sau hoi chéch xéo, dai 800-1000 um, véi cac thuy giita
tach nhau boi cac ranh hinh chir V. C6 8 van bam, ciu trac nhu Hinh 3.43b, véi duong

kinh 50-95 pum. Phia cudi ctia co quan bam phia sau c6 mot doi moc bam, kich thude

27-33 um, va gitra 61 moc bam nay cd hai cdp mdc nho.

1000 pm

Hinh 3.43. Vallisiopsis sphyraenae Yamaguti, 1968
a. Hinh dang chung; b. Cu tric van bam;

c¢. Phan mo6c bam ¢ phia cuoi co thé; d. co quan giao cau duc; e. Am dao

Phan dau co thé cong tron, miéng mé ra ¢ phia dau cing, c6 mot cip giac
miéng, tach biét, kich thudc 25-60 x 18-60 um. Hau tron, kich thuéc 35-81 x 25-70
um; thuc quan don gian, dai 340-1200 um; nhanh rudt udn lai, kéo dai téi phia co
quan bam phia sau va c¢6 thé hop lai véi nhau.

Tinh hoan tron, sé luong 10-34, & phia trudc hay ngang voi budng trimg va
nam & phia trong khoang khong gian ciia hai nhanh rudt. Ong dan tinh uén cong &
khoang giita co thé, va phan dau cing duoc bao quanh bdi cac té bao tuyén tién liét.
Co quan giao cdu duc c¢6 dang hinh phéu, v6i dinh dugc trang bi boi vong gai véi 22-

32 méc, dai 28 pm. Co quan nay dugc md ra ¢ gidc sinh duc hinh tron (Hinh 3.43d),
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duong kinh 120 pm. L& mé sinh duc hinh oval, mé ra & ngay mit bung phia trén cua
vong gai va véi khoang cach khoang 200-640 um tinh tir dau cliing cta san.

Budng trimg dai 350-1200 pm, nam & giira hai nhanh rudt va gan phia cudi
cta co thé. Co 6ng rudt sinh duc. Tr cung & mat bung cua 6ng dan tinh. Am dao co
c4u trac nhu Hinh 3.43e. Trimg hinh qua 18, kich thuéc 200-215 x 50-65 um. Phan
rau phia dau trudc cia tring dai 140-200 pm, phia dau sau dai 200-300 um. Tuyén
noan hoang cing phat trién véi rudt, trir & doan phia dau. Ong dan chinh cua tuyén

noan hoang hinh chir Y.

3.4.44. Bilaterocotyloides carangis Ramalingam, 1961
Vit chu: Ca Song gi6 (Megalaspis cordyla)

Noi ky sinh: Mang

M6 ta (trén 25 mau vat; Hinh 3.44A, B)

Co thé dai, det theo hudng lung bung, chia thanh 3 phan riéng biét gom: (1)
phan dau hep, (2) phan than rong va (3) phan cudi ¢ thily nam ngang. Chiéu dai co
thé 2590-3028 pm; chiéu rong toi da 450-500 um. Phan cubi co thé c6 chiéu dai 350-
390 pum va rong 125-154 pm.

C6 3 cap van bam c6 kich thudc tuong tu nhau 56-62 x 50-58 pm nam, nim
& phia trudc cta phan cudi co thé. Van bam c6 dang gastrocotylid dién hinh. C6 3
cdp moc bam & phan ria cudi ctia co quan bam phia sau, cap phia ngoai dai 52-55 pm,
cap gitra dai 24-28 pm va cdp trong cung dai 14-18 pm.

Miéng & gan mép dau, véi chidu dai 16 md 65-75 pm. Co mot cip giac miéng,
kich thudc 50-55 x 38-44 pm. Kich thuéc hau 44-56 x 31-36 pm. Thyc quan dai 103-
121 pm va rong 26-31 pm. Nhanh rudt ché doi ¢ khoang % co thé ké tir mép dau, va
kéo dai dén tan cip van bam cudi cing.

Tinh hoan nam trén budng trimg, & gitta 2 nhanh rudt, s6 lugng 19-24 cai va
xép thanh 2 hang 1éch nhau, mdi tinh hoan c6 duong kinh 41-49 um. Ong dan tinh
ma ra tir tdi tinh, ndm & trude tinh hoan. Ong phoéng tinh chay tir ti tinh va mép
duong vat dugc bao quanh béi tuyén tién liét. Duong vt ¢ kich thudc 146-160 x
41-52 pm, duge bao quanh véi mot vong chira 30 gai nho, ¢6 chiéu dai 21-25 um. L
m¢ sinh duc khong c6 gai va nam & mit bén.

Budng trimg dai, dang 6ng, nam sau tinh hoan, kich thudc 82-90 x 60-72 pm.
Ong dan trimg rat dai, 652-689 pm, di tir budng trimg va uén khiic dang méng ngua
& ngay khu vuc tinh hoan bang 6ng nhoé va chay t6i otype. Odtype dugc bao quanh
boi tuyén tao vo. Voi trimg ndi véi tir cung & vi tri ngang nhanh rudt ché doi. Ong
tuyén noan hoang nam ngang, tlr phia trudc ciia ving voi trimg va hgp véi nhau tao

thanh dng chung nbi véi odtype. Kénh rudt-sinh duc chay xién & phia truéc budng
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trimg va mo ra & mot dau tai nhanh rudt va dau con lai ndi véi odtype. Ong dan tring
chay tir voi tring va md ra phia ngoai co thé & am dao, vi tri ngang nhanh rudt ché
d6i. O khoang gifra ctia dng dan trimg, c6 mot phan 16i 1én phat trién thanh ti chira
tinh, kich thudc 180-192 x 30-35 pm. Tuyén noan hoang do nhiéu ti nhé tao thanh,
phan tdn & khap co thé tir chd nhanh rudt ché d6i cho dén tan van bam cudi cung.
Tring c¢6 hinh con quay, ¢6 2 cuc, nhung khoéng cé nap véi 2 soi rau dai khong déu
nhau. Chiéu dai tring 199-244 x 76-99 um (khong ké rau), chiéu dai soi rdu dai 1a
410-453 pm, soi ngan 1a 138-165 um.

S00 pm

Sopm

S €

156 g

Hinh 3.44A. Bilaterocotyloides carangis Ramalingam, 1961
a. Hinh thai chung; b. C4u trac van bam; c. Co quan giao phdi;
d. Cac méc bam; e. Tring
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Hinh 3.44B. Anh chup tiéu ban nhudm cua Bilaterocotyloides carangis
a. Hinh dang chung; b. Phan diu; c. Van bam; d. Ving co quan sinh duc; e. Co quan sinh

duc duc; f. Phan chira co quan bam phia sau

3.4.45. Pricea multae Chauhan, 1945

Vat chu: Ca Thu vach (Scomberomorus commerson)
Noi ky sinh: Mang

M ta (trén 25 mau vat; Hinh 3.45)

Co thé hinh tru, dai, manh, thuén & phﬁn dau, rong nhét & ph‘?ln gitra co thé
chd cac tuyén sinh duc (gonads) va phan cudi cing ctia co thé 13 co quan bam, mo
rong déu vé hai bén. Phan dau hoi thét lai & vi tri 16 m& cua co quan sinh dyc duc. L
miéng & dau cung, phia dudi l1a hai gidc bam, hinh g?m trai xoan, tach roi nhau; tai
mdi gidc miéng co gai moc kitin hoa. Thuc quan manh, don gian; hau hinh cau; rudt
phan thanh hai nhanh & ngay sau hau, ché vé hai bén va kéo dai gan t6i phan bam &
phia cudi co thé, tuy nhién hai nhanh rudt khéng di vao phia trong ciia co quan bam

ndy. O ngang phan nhanh rudt ché d6i c6 16 bai tiét & mdi bén ctia co the; dng bai tiét



104

kéo dai vé phia sau, phan tan cung cua ong bai tiét bi che lap ¢ khoang gitra hau va

phan dau cung cua tuyén noan hoang.
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Hinh 3.45. Pricea multae Chauhan, 1945

a. Hinh thai chung (thuéc do: 0,41 um) b. L6 mé cuia co quan sinh duc (thuéce do: 0,1 um)

c. Trimg (thudce do: 0,2 um) d. Van bam (thudc do: 0,02 um) e. Méc bam (thudce do: 0,02 um)
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Phan co quan bam phia sau tach bi¢t vdi co thé, d6i xung, co nhiéu van bam
dang hinh kep nho, xép gan nhau theo hai hang ¢ vién co quan bam. Van bam c¢6 ciu
trac dic trung cta dang thoracotylid: gdm hai cip moc 6 ria bén; c6 mot manh ¢ trung
tam chia 1am ba nhanh, nam phia trén manh day, con ¢ phia trén manh trung tim ciing
c6 tAm xuong; c6 mot cap thanh xuong ngang ndi cip moc dia voi manh day; o6 nim
cdp thanh ngang bé va mong gidng nhu xuong sudn gan két chit ché véi nhau & phia
trong ctia van bam. C6 mot cip moc bam nam phia cudi cing ciia co quan bam, hai
moéc bam nay cé hinh co-1é, tuy nhién phan can ngan.

Tinh hoan nhén, thudng c6 hinh xoan hay hinh cau, nim & ngay duéi Odtype
cho dén phan tan cing cta hai nhanh rudt. Ong dan tinh udn nhe tién vé phia trudc
va udn cong tai 156 4m dao, tir d6 gap khuc t6i gdc cta duong vat, khong co tuyén tién
liét. Duong vat o tii bao, co hoa, khoang cach tir dwong vat t6i hau bang voi khoang
cach tir hau dén mép dau 16 miéng. Phan gai giao cau xép hanh hinh vong tron, véi
phan gbc 16n gan véi mép day ciia duong vat. L& mé sinh duc hinh tron, phan mép
co hoa nhe.

Budng trimg & khoang giita co thé, cudn lai hinh chir U. Tuyén nodn hoang d6
vao voi trimg & phan gdc ndi véi odtype. T cung tir phia mép dau ciia obtype tién
thang tGi va ma ra tai phan 18 huyét, & phia trén ctia 1 sinh duc. Khoang cach tir mép
dau 16 miéng dén 16 mo sinh duc bang véi khoang cach tir 16 mé sinh duc dén 18
huyét. Trimg c6 kich thudc 16n, co hinh hat gao véi rau dai & mdi dau cua tring.
Tuyén nodn hoang phat trién manh, xuat hién & ca hai phia cta co thé, ngay tir 1/3
dau tién cua co thé, bao quanh nhanh rudt va kéo dai dén phan tan cung cia nhanh
rudt. Ong chira tuyén nodn hoang nim ngay phia trén ctia odtype, ¢6 hinh chit T, chd
nga ba phinh to. L6 4m dao c6 hinh trai xoan hay hinh tron, mé ra & khoang gitta mit

bung cua co thé. C6 gai mlii mac gan vao thanh cia am dao & phia cudi.

Nhan xét: Theo Rohde & Hayward (1996) dic diém dinh loai cia giéng
Pricea 1 co quan bam phia sau hep, s6 lwong van bam nhiéu (c6 thé 1én t6i 180 van
bam) va xép thanh hai hang [110]. M6c bam c6 hai mau, tuy nhién dic diém nay
khong hién rd trong cac mau nghién ciru & Viét Nam. Méc bam bé & thudng c6 &
phan trudc co quan bam. C6 15-50 tinh hoan. Co quan giao cau duc c6 ciu tric gai
don gian, voi phan gdc hoi phinh ra. Am dao co hdéa manh, ¢é cau tric gai hinh mii

gido dinh ¢ vién am dao.
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KET LUAN VA KIEN NGHI

KET LUAN

(1) Nghién ctru tinh hinh nhiém san 14 don chi & cac loai ca bién tai khu vuc dao Cat
Ba, d4 phat hién 54,9% (45/82) loai ca nhiém san 14 don chi trong tong sé 1.066 ca
thé cia 82 loai ca bién thudc 36 ho, 18 bo duge mo kham. Cuong do nhiém trung
binh SLDC Ia 11,2 san/c4, véi muc dao dong trong khoang tir 1-240 san/ca. Téng
cong 3260 mau SLPC thu duoc, gdm 2.792 mau bac thap va 468 mau bac cao. Cudng
do nhiém trung binh ctia san 14 bac théip la 13,47 san/ca cao hon so voi SLDC bac cao
5,68 san/ca (p<0,01).

(2) Nghién ciru thanh phan loai san 14 don chu & cac loai ca bién tai khu vuc dao Cat
Ba, da dinh loai va sép Xép theo hé théng phan loai hi¢n hanh 45 loai san 14 don chu
thudc 29 giéng, 13 ho va 2 bd. Gibng Haliotrema va Ligophorus da dang nhat, v&i sd
loai ghi nhén lan lugt 1a 5 va 4.

Cung cap dan liéu hinh thai hoc, phan tir va cong bd phat hién 1 loai méi cho khoa
hoc (Heterobothrium phamvanluci n. sp.), md ta nhung chua cong bd 2 loai méi cho
khoa hoc (Glyphidohaptor sp., Tetrancistrum sp.).

Cung cip dan liéu hinh thai hoc ctia 9 loai ghi nhan méi cho khu hé san 1a don
chu & Viét Nam (Glyphidohaptor sigani, Tetrancistrum indicum, T. sigani, Axine
hemirhamphae, Neoaxine constricta, Microcotyle helotes, Polylabris mamaevi,
Pseudaxine bychowskyi va Octoplectanocotyla sp.), ddng thoi ghi nhan 6 loai vat chu
moi.

Nghién ctru quan hé vat ky sinh — vat chii cho thy, phan 16n céc loai (42 loai) san
l1a don chu chi ky sinh trén mdt loai vat chu, chi 3 loai ky sinh & nhiéu hon hai loai
vat chu, do 1a céc loai Ligophorus fenestrum, L. hamulosus va Paradiplectanotrema

trachuri.

KIEN NGHI

(1) Hoan thién sb liéu, dit liéu vé dic diém hinh thai hoc va phén tich b6 sung cac din
liéu sinh hoc phén tir d6i v6i hai loai mé&i Glyphidohaptor sp. n. va Tetrancistrum sp.
n. dé cong bd cac loai méi cho khoa hoc trén cac tap chi khoa hoc chuyén nganh.

(2) Piéu tra bo sung dé hoan thién cac dan liéu con thiéu vé thanh phan loai va mirc
d6 nhiém san 14 don chu ¢ cac loai ca bién co gid tri kinh té, ddc biét 1 nhitng loai ca

nuol.
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Hinh anh co quan sinh duc cua loai Glyphidohaptor sp. ky sinh trén ca Dia tron



Hinh anh mo6c bam & loai Protogyrodactylus gussevi ky sinh trén ca Ong



Hinh anh cdp gidc mi¢ng va hau ¢ loai Polylabris mamaevi ky sinh trén c4 Dia cana

Hinh anh co quan giao phéi duc & loai Polylabris mamaevi ky sinh trén ca Dia cana



Hinh anh toan than loai Microcotyle helotes ky sinh trén c4 Cang
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Hinh anh tring loai Microcotyle helotes ky sinh trén ca Cang
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Hinh anh cip gidc miéng va hau & loai Microcotyle helotes ky sinh trén ca Cang
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Mau nhudém van bam & loai Heterobothrium phamvanluci sp.n. ky sinh trén ca Noc

Mau tuoi van bam & loai Heterobothrium phamvanluci sp.n. ky sinh trén ca Noc
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Hinh anh trimg ¢ loai Heterobothrium phamvanluci sp. n. ky sinh trén ca Noc

Hinh anh toan than & loai Heterobothrium phamvanluci sp. n. ky sinh trén ca Noc
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HINH ANH MOT SO LOAI CA NGHIEN CUU TRONG LUAN AN

Céa Noc tro Ca Chi vang Cé Ong

Lagocephalus lunaris Selaroides leptolepis Terapon jarbua

C4a mom gai dai C4 Bao 40 C4 Chim An Do

Gerres filamentosus Atropus atropos Ariomma indica

C4 Song gid Ca Nuyc sb Ca Be 1am
Megalaspis cordyla Decapterus maruadsi Thryssa dussumieri

C4 Déi lung xanh C4 Kim théan tron Quai van

Hyporhamphus quoyi

Planiliza subviridis Ablennes hians

Cé Kim Cé Trap vay vang Céa byc bac
Acanthopagrus latus

Hemiramphus Sillago sihama

marginatus
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At | » -~
Nhoi minh tron Ca Mu sau soc Ca Kim moi dai
Strongylura leiura Epinephelus sexfasciatus Rhynchorhamphus
georgii

cne | TN
Cé Chim den Ca Nhai Céa Be xudc
Parastromateus niger Xenentodon cancila Scomberoides

commersonnianus

E mg‘%ﬂm '
C4 dua xam (Nhéch) Cé4 nhung Ca Mdi thuong
Muraenesox cinereus Equulites rivulatus Saurida tumbil

4

CB76
318

c

Céa Mu vang hai soc C4 M1 cham duéi den Cé Song
den Diploprion Epinephelus bleekeri Epinephelus trophis
bifasciatum

C i

C4 Nhong dudi vang Ca Son da do Ca Mom

Sphyraena obtusata Sargocentron rubrum Gerres oyena
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. — i | o
Céa Ngat soc Ca Trao mit to Céa Bo gai moc
Plotosus lineatus Selar crumenophthalmus ~ Monacanthus chinensis

L, DN [ i L
Ca H6 dai C4 Chay nam C4 Be tring

Trichiurus lepturus Tenualosa thibaudeaui llisha megaloptera

C4 Kim mdi ngan Cé4 Bo mot gai lung Cé thu vach
Hemiramphus far Aluterus monoceros Scomberomorus
commerson

Ca Lugng nhat Ca Pbi vay to Ca Pbi dau nhon
Nemipterus Planiliza melinoptera Osteomugil cunnesius
Jjaponicus

Ca B6i muc Ca bu Nanh Cé4 Udp lung xanh
Mugil cephalus Nibea albiflora Nibea soldado



Ca Phén soc den

Upeneus tragula

Ca Mao tién

Pterois russelii
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Cé4 Nang bac
Otolithes ruber

—~—

Ca bon cat

Cynoglossus bilineatus

Ca Doc
Alepes djedaba

i

C4 Chai An
Platycephalus indicus
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BANG TRINH TU GEN CUA LOAI MOI H. phamvanluci n. sp.
VA CUA MOT SO LOAI SO SANH

Loai san 14 don chu Vit chu GenBank ID | Noi phat hi¢n
Chalguacotyle mugiloides Villalba, | Pinguipes chilensis | KJ397726 Antofagasta,
1987 Valenciennes Chile
Choricotyle anisotremi Oliva, 1987 | Anisotremus KJ397727 Antofagasta,

scapularis (Tschudi) Chile
Choricotyle australiensis Roubal, Rhabdosargus sarba | AF382046 Australia
Armitage & Rohde, 1983 (Forsskal)
Choricotyle sp. Haemulon plumierii | MG586866 Seybaplaya

(Lacepéde) Coast,

Mexico

Diclidophora denticulata (Olsson, | Pollachius virens AF382047 United
1876) (Linnaeus) Kingdom
Diclidophora minor (Olsson, 1876) | Micromesistius AF382048 United

poutassou (Risso) Kingdom

Heterobothrium indicum Upeneus KU926690 Mumbai, India
moluccensis
Heterobothrium gotoi Takifugu porphyreus | LC658933 Yamaguchi,
Japan
Heterobothrium matsubarai Takifugu stictonotus | LC658934— | Akita, Japan
LC658934
Heterobothrium okamotoi Takifugu rubripes LC658930 Wakayama,
Japan
Heterobothrium praeorchis Takifugu pardalis LC658931 Shizuoka,
Japan
Heterobothrium tetrodonis Takifugu pardalis LC658932 Hiroshima,
Japan
Heterobothrium phamvanluci n. sp. | Lagocephalus PQ303922; Hai Phong,
spadiceus PQ303923 Vietnam
Heterobothrium phamvanluci n. sp. | Lagocephalus PQ303924 Nam Dinh,
spadiceus Vietnam
Heterobothrium victorwepeneri Amblyrhynchotes MW115856 | South Africa
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honckenii
Keralina opisthopterus Unnithan, llisha megaloptera KU872037 Mumbai, India
1966 (Swainson)
Neoheterobothrium hirame Ogawa, | Paralichthys LC658937 Wakayama,
1999 olivaceus Japan
(Temminck &
Schlegel)
Neoheterobothrium paralichthyi Paralichthys LC658938 Buenos Aires,
Suriano & Labriola, 1999 patagonicus Jordan Argentine
Paraeurysorchis sarmientae Seriolella violacea KJ397730 Antofagasta,
(Tantalean, 1974) [emend. P. Guichenot Chile
sarmientoi]
Paraheterobothrium chilense Hippoglossina LC658939 Coquimbo,
(Gonzalez, Oliva & Acuiia, 2002) macrops Chile
Steindachner
Paraheterobothrium papillosum Syacium papillosum | MT429192 Mexico
(Soler-Jiménez, Hernandez-Mena, | (Linnaeus)
Centeno-Chalé & Vidal-Martinez,
2021) [syn. Neoheterobothrium
papillosum]
Parapedocotyle prolatili Oliva, Prolatilus jugularis | KJ397731 Coquimbo,
Sepulveda & Gonzélez, 2014 (Valenciennes) Chile
Pedocotyle annakohnae Luque- Stellifer minor KJ397728 Callao, Peru
Alejos & lannacone-Oliver, 1990 (Tschudi)
[emend. Pedocotyle annakohni]
Pedocotyle bravoi Luque-Alejos & | Stellifer minor KJ397729 Callao, Peru
Tannacone-Oliver, 1990
Pseudohexabothrium taeniurae Taeniura lymma AF382035 Australia
Agrawal, Chisholm & Whittington, | (Fabricius) [emend.
1996 Taeniura lymna)
Sauricotyle sprostoni Unnithan, Saurida tumbil KUS872041 Mumbai, India
1972 (Bloch)
Urocotyle nibae Zhang & Xiao in n.i. FJ432588 n.i.

Zhang, Yang & Liu, 2001




