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BAO TU CUA MQT SO LOAI THUQC CHI Protoperidinium
TRONG TRAM TiCH VEN BO PHU YEN, KHANH HOA VA NINH THUAN

Phan T4An Luom"**, Nguyén Ngoc Lam’, Poan Nhu Hai’

'Hoc vién Khoa hoc va Cong nghé, Vién Han 1am KH & CN Viét Nam
2Vién Hai duong hoc, Vién Han 1am KH & CN Viét Nam

TOM TAT: Tam dang bao tir khic nhau thudc chi Protoperidinium dugc ghi nhan trong trim tich
duogc thu ¢ bay tram ¢ ven bd Nam Trung by Viét Nam. TAt ca céac dang bao tr 14n dAu tién duoc
mod tad va thao ludn chi tiét. Trong s6 do, Protoperidinium latissimum, P. conicum, P. cf.
shanghaiense va Protoperidinium sp.3 ¢6 16 mé kiéu saphopylic tvong tng tdm 2a; P. parthenopes
va Protoperidinium sp.1 (Islandinium brevispinosum) duoc dic trung boi 156 mé kiéu saphopylic

bao gdm ba tim dinh.

Tir khoa: Protoperidinium, bao tu, trAm tich, Nam Trung b9, Viét Nam.

MO PAU

Chi tdo di dudng Protoperidinium Bergh la
mdt trong nhiing chi lon cua tdo Hai roi
(Dinoflagellates), hién c6 khoang 380 loai (va
dudi loai), trong d6 khoang 329 loai dugc chap
nhan vé phan loai (Guiry & Guiry, 2016). Hién
nay, da biét c6 hon 60 loai thudc chi
Protoperidinium san sinh bao tu (Li et al., 2015;
Sarai et al., 2013), ching c6 hinh thai rat da
dang tir hinh ciu don gian dén hinh nim canh
phirc tap v6i u 161 va sing (Attaran-Fariman et
al., 2011). Harland (1982) lan dau tién dé xuét
su dung bao ti cua chi Protoperidinium trong
phéan loai hoc va ciing di nhin manh tim quan
trong clia cAc tAm xen tuong ng v6i hinh dang
16 mo “archeopyle” cta nhidu loai thudc
Protoperidinium. Tuy nhién, mot sé loai bao tir
Protoperididium c¢6 hinh dang rat trong ty nhau
va khé xac dinh (Faust, 2003). Nhitng nim gan
day, nhidu loai méi cho khoa hoc thudc chi
Protoperidinium da dwoc cong bd va vi tri phat
sinh loai dugc séng té nho két hop két qua phan
tich ca hinh thai bao tir, vo giap va phan tich
sinh hoc phan tir, 6 1a cac loai Protoperidinium
tricingulatum (Kawami et al., 2009); P.
haizhouense (Liu et al, 2013); P. fukuyoi
(Mertens et al., 2013); P. paraoblongum va P.
quadrioblongum (Sarai et al, 2013); P.
fuzhouense (Liu et al., 2015); P. lewisiae
(Mertens et al., 2015); P. parthenopes (Zingone
and Montresor, 1988) va P. shanghaiense (Gu
et al., 2015).

O Viét Nam, da c6 cong trinh nghién ctru vé

32

bao tir tao Hai roi cia Doan & Nguyen (2002)
tr cac mAu trdm tich trong vinh Cam Ranbh,
danh sach 25 dang bao tir khac nhau, trong do,
cac tac gia di dé cap dén 5 dang bao tir thudc
chi Protoperidinium, nhung chi c6 3 dang duoc
minh hoa va khong cdé mo ta nao.

Bai bao nay cung cip nhitng dan liéu chi tiét
vé hinh thai hoc cia bao ti nghi thudc
chi Protoperidinum trong tram tich ven bd
Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nghién ctru nay sir dung cic mau tram tich
thu ¢ 7 tram thudc 3 khu vuc trong ving bién
Nam Trung B¢ (hinh 1): Viing R6 (Phi1 Yén)
thuoc dé tai VAST05.03/15-16, ddm Nha Phu
(Khanh Hoa) thudc dé tai CLIMEE Viet (2009-
2010) va ven bo Ninh Thuén tir d& tai hop dong
Ninh Thuén (2012-2013).

Phirong phdp thu thdp mdu tram tich

Céc mau tram tich dugc thu bang phuong
phap tho lan co khi tai (SCUBA), sit dung cac
6ng bang nhya PVC co chiéu cao 20 cm va
duong kinh miéng dng 90 mm dé thu miu tram
tich. Cac 6ng mau sau khi thu luén duoc giit cd
dinh theo chleu thing dung va bao quan trong
diéu kién t6i va mat cho den khi phén tich.
Trong phong thi nghiém, 161 mau s& dugc cat &
2 cm dau tién (ting mit) va bao quan trong ti
dong sau -24°C.

Phuwong phép phan tich mau tram tich
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Céc bao tir dugc tach ra khoi tram tich theo
phuong phap cua Bolch (1997). Lay khoang 1g
mau tram tich cho vao 6ng ly tam va pha tron
v6i khoang 15 mL nudc bién loc, sau do dung
dlia si€u am (Ultrasonic processor) danh toi
mau trong mot phiit dé tach bao tir ra khoi tram
tich. Sau d6 mau duoc loc qua riy 100 pm va
20 pum véi nude bién loc, thu phﬁn mAu trén ray
20 pum (khoang 10 mL). Tiép theo ap dung
phuong phép ty trong dé tach bao tir khoi trdm
tich, cho vao ong ly tim 3 mL dung dich
sodium polytungstate va cho thém 7 mL mau.
Sau dé, cho mau vao may ly tim trong 10 phut
v6i toe d6 3.000 rpm. Tiép theo thu phan hiru co
nhe hon ¢ trén va ly tdm thém 2 phut véi vén
tbc 2.000 rpm dé lay phan nudc chira mau &

phia trén (bo phan trdm tich & day 6ng). Liic
ndy mau da san sang cho viéc quan sat dudi
kinh hién vi quang hoc (KHVQH).

Hinh thai cac bao tir ciing dugc quan sat
dudi KHVQH nhu cac té bao song phu du,
nhung dac biét chi ¥ hinh dang 16 m&, mau sic
va cac cham trd rat dic trung. Cac tai liéu chu
yéu dugce dung dé dinh loai cac dang bao gom:
Wall & Dale (1968), Matsuoka (1987), Bolch &
Hallegraeff (1990), Kawami & Matsuoka
(2009), Liu et al. (2015) va Gu et al. (2015).

Céc thuat ngit ding mo ta cac hgp phan tim
ctia bao tr nghi 1a 2°=tAm dinh th{r hai, 3’=tim
dinh thtt ba, 4°’=tdm dinh thir tw, 2a=tim xen thir
hai, pS=parasulcus.
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Hinh 1. So d6 mot phﬁn cac khu vuc caa 3 tinh duoc thu mau tram tich
VR: Viing R6; NP: Nha Phu; NT: Ninh Thuén.

KET QUA VA THAO LUAN

Thanh phén loai bao tir

Tam dang bao tr khac nhau thudc chi
Protoperidinium da dugc xac dinh tir cic mau
tram tich tai ba khu vuc ¢ ven bd Nam Trung bd
(hinh 1, bang 1). Tét ca cic dang bao tir dugc
xac dinh trong nghién ctru déu dugc ghi nhan va
mo ta 1dn dau tién cho khu hé bao tir tao hai roi
trong trAm tich cta Viét Nam. Trude d6, Doan
& Nguyen (2002) cling da xac dinh dugc 5 dang
bao tur thudc chi Protoperidinium, bao gdbm P.
conicoides, P. cf. avenllana/thorianum, P. cf.

minutum, P. cf. leonis va P. oblongum trong
tram tich vinh Cam Ranh (Khanh Hoa).

Trong nghién ciu nay, bao tir cua
P. parthenopes tit gidbng véi bao tir cia
P. americanum (Gran & Braarud, 1935) Balech
1974, nhung c6 thé phan biét ¢ hinh dang cta
v6 ngoai, dudng kinh bao tir va ndp ma. Bao tir

cua P. parthenopes c6 vo ngoai it dinh véi vo
trong, duong kinh bao tir nho hon (khoang 35-
40 um), ndp mo két n01 V01 v0 bao tr va duong
nbi giira ba tAm ctia ndp két ndi v6i nhau khong
hoan toan; trong khi vé ngodi ctia bao tir
P. americanum c6 nhiéu chd ndi véi vo trong,
duong kinh 16n hon (35-52 pm) va hiém khi
nap mé két ndi v6i vo ciia bao tir (Zonneveld &
Pospelova, 2015).

Liu et al. (2015) lan dau tién xac dinh duoc
mdi quan hé hinh thai giita bao tir nghi va té bao
dinh dudng cia P. abei var. rotundata, bao tr
cta loai nay rat gidng v6i bao tir dugc tao ra tir
P. avellana, chi khic & mot dac diém la bao tr
cua P. abei var. rotundata 16n hon dang ké (50-
55 um) so voi bao ti cua P. avellana (30-35
um), bao tir ciia ca hai loai nay déu dugc xac
dinh 1a Brigantedinium cariacoense (Wall,
1967; Lentin & Williams, 1993). Bao tir cua P.
abei var. rotundata dugc tim thiy trong tram
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Bao ti ciia mot so loai thuéc chi Protoperidinium

tich cua vinh Viing RS va ven bd Ninh Thuén
rat gidng v6i mo ta va minh hoa cua Liu et al.
(2015). Mot dang bao tir rat dic trung va dé
phan bi¢t voi cac bao t khac cua chi
Protoperidinium d6 1a bao tir cta P. latissimum,;
tuy nhién, bao ti cua P. latissimum dugc tim
thay trong tram tich & ven bd Ninh Thuan c6 hai
stmg dudi dai, khoang cach giita chiing rat hep
va gitra hai stng 10m vao sau hon so véi bao tir
cua loai nay trong cac tai liéu khac (Gu et al.,
2015; Matsuoka & Fukuyo, 2000; Narald et al.,
2013; Wall & Dall, 1968). Bao tit cia P. cf.
shanghaiense tuong tu vdi bao tor cua
Protoperidinium shanghaiense (Gu et al., 2015)
v€ hinh dang bao tu, ranh ngang khong lech cac
gai trén bé mit vo va 16 mé tuong ng v6i tAm
2a. Tuy nhién, bao tu cia P. shanghaiense co
kich thudc 16n hon (chiéu dai khoang 77-100

pm, chiéu rong khoang 66,8-80,0 pum), trong
khi bao tir cua P. cf. shanghaiense trong trAm
tich ven bo Ninh Thuan ¢6 kich thudc nhé hon
(chidu dai khoang 58-59 pm, duong kinh
khodng 57-58 pum). Bao tu Trinovantedinium
applanatum trudc day thuong dugc cong nhén
la bao to cua P. pentagonum (Bolch &
Hallegraeff, 1990; Wall & Dale, 1968). Gu et
al. (2015) da két luan Brigantedinium
majusculum 1a bao to P. pentagonum va bao tir
Trinovantedinium applanatum tuong Ung véi
mdt loai méi dugc mo ta 1a P. shanghaiense.
Tuy nhién, sau d6 Li et al. (2015) lai khong
dong v véi két qua cia Gu et al. (2015) vé
Brigantedinium majusculum 1a bao to P.
pentagonum ma chi déng y Trinovantedinium
applanatum 1a bao ti clua loai Protoperidinium
shanghaiense.

Bdng 1. Danh sach cac loai Protoperidinium tao bao tir dwoc tim thdy trong trdm tich ven bd Nam

Trung B9: VR = Viing R6; NP = Nha Phu; NT = Ninh Thuan

SO A \ Tram
TT Tén lodi tao bao tu VRI _VR2 VR3 VR4 VR5 NP NT
1 P abei var. rotundata (Abé, 1936) Taylor, 1967 + +
2 P. cf. shanghaiense Gu, Liu & Mertens, 2015 +
3 P. conicum (Gran, 1902) Balech, 1974 +

4 P. latissimum (Kofoid, 1907) Balech, 1974 +
5  P. parthenopes Zingone & Montresor, 1988 + + +
6  Protoperidinium sp.1 +

7  Protoperidinium sp.2 + +
8  Protoperidinium sp.3 +

Trong nghién ctru nay c6 3 dang bao tu chua
xac dinh cy thé loai nao cua chi Protoperidinium
tao ra do chua du cac déc trung dé dinh loai. Tuy
nhién, chung van cho thfiy moét sb dic diém thudce
bao tir do Protoperidinum tao ra. Cu thé, bao tir
cuia Protoperidinium sp.1 twong ung véi bao tir
Islandinium brevispinosum Pospelova & Head,
2002. Zonneveld & Pospelova (2015) cho ring,
L brevispinosum la bao t& cuia loai
Protoperidinium  haizhouense Lin, Gu &
Mertens, 2013, nhung bao tir cua P. haizhouense
c6 céc gai nho voi mat do day hon so véi L
brevispinosum (trong Pospelova & Head, 2002),
ca hai bao tir nay c6 cac gai véi chiéu dai khoang
0,3-3,5 um. Bao t& Islandinium brevispinosum
trong nghién ctru nay c6 hinh dang tuong dong
v6i cac cong bd khac (Pospelova & Head, 2002;

34

Radi et al., 2013; Zonneveld & Pospelova, 2015).
Tuy nhién, bao t& nay cé cac gai dai (khoang 4-5
pm) va thé hon. Bao t Protoperidinium sp.2
mic du chua quan st duoc hinh dang 16 mo
nhung.rét giéng vai bao tir cua P. parthenopes.
Co thé phan biét & dac diém Protoperidinium
sp.2 co kich thudc nhé hon (duong kinh khoang
25-27 pm so véi 35 pm) va chi c6 mot 16p vo
thay vi hai 16p nhu bao tr cua P. parthenopes.
Bao tir cua Protoperidinium sp.2 cling tuong tu
v6i bao tu cua P. conicoides (Alves-de-Souza et
al., 2008; Dale, 2001).

M0 ta hinh thai bao ti
Protoperidinium  parthenopes
Montresor, 1988 (Hinh 2a-c)

Kawami & Matsuoka, 2009: Plate 1, figs. 1-

Zingone &
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8, Text-Figure 1; Liu et al., 2013:9, figs 54, 55;
Zonneveld & Pospelova, 2015.

Mé6 ta: Bao t& cua Protoperidinium
parthenopes ¢ dang hinh cau va mau nau. Vo
cta bao tir c6 hai 16p: mét 16p mong bén ngoai it
ndi voi 16p day & bén trong (hinh 2a, b). Pudng

20 ym

kinh bao tir khoang 40 um (bao gdm v6 ngoai)
va khoang 35 pm (khong ké vo ngoai). L6 mo
(archeopyle) kiéu “saphopylic” véi nép mé bao
gom ba tAm vong dinh (2°, 3’ va 4%), nap mo két
noi voi vo bao tir va duong nbi gitra ba tim két
ndi voi nhau khong hoan toan (hinh 2c).

Hinh 2. (a-c). Bao tu cua Protoperidinium
parthenopes: a & b. Hinh dang bao tir v6i hai
16p vé (miii tén); c. Bao tir nhin tir dinh cho
thdy c6 dang hinh cdu, ndp cua 16 mé bao gdm
ba tdm vong dinh; (d-f). Bao tir cua
Protoperidinium abei var. rotundata: Bao ti
hinh cAu, mau nau dam, bé mit sin sti voi cac
ndt nho 1én (mili tén);

(g-1). Bao tr cua Protoperidinium
latissimum: g. Bao tit nhin & mdt bung va h &
i nhin ¢ miat lung cho thiy bao tir hinh nam
canh vo6i hai stmg dudi dang hinh nén hep
(déu miii tén), hinh dang 16 m& (mii tén).
Hinh duoc chup duéi KHVQH.

Hinh 3. (a-f). Bao tor cua
Protoperidinium conicum

a. Bao tir nhin & mdt bung véi hai hang gai &
mép ranh ngang (miii tén), ranh doc khong
gai (parasulcus-pS); b. Nhin & mat lung véi
ba gai ¢ dinh; c. Nhin tir dudi 1én co dang
hinh trai tim véi cac gai nhon toa ra xung
quanh (miii tén); d. Nhin tir dudi voi cac gai
xung quanh khu vyc déi dinh (mii tén); e &
f. Nhin tir dinh cho thiy ba gai ¢ dinh (mii
tén) va hinh dang 16 mo (mili tén day);

(g-h). Bao t& cua Protoperidinium cf.
shanghaiense: g. Bao t hinh ndm canh
nhin tir mdt bung véi ranh ngang khong 1éch
(miii tén); h. Bé mit bao tir c6 nhiéu gai nho
(dAu miii tén), & hai mép ranh ngang co
nhiéu gai dai (miii tén); i. Bao tir & mit lung
v6i 16 mo 1a tAm 2a (miii tén day), dau mut
ctia hai simg dudi c6 gai dai (mii tén). Tt

Protoperidinium abei var. rotundata (Abé,
1936) Taylor, 1967 (Hinh 2d-f)

Tén bao ti: Brigantedinium cariacoense
(Wall) Lentin & Williams, 1993

ca hinh dugc chyup duéi KHVQH.

Liu et al,, 2015: 9, fig. 56.

MG ta: Bio tir c6 dang hinh cau voi vo mau
nau ddm, b& mat vo san sui voi nhiing noét nho
l1én rat dac trung (hinh 5d-f). Bao tir c6 dudong
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Bao tir ciia mot so loai thugc chi Protoperidinium

kinh khoang 53-55 um.

Protoperidinium latissimum (Kofoid,
Balech, 1974 (Hinh 2g-i)

Gu et al., 2015: 55, figs 64, 65; Matsuoka &
Fukuyo, 2000: pl. 19, pl. 21, figs 10a, b; Narale
et al., 2013 fig 3j; Wall & Dale, 1968: 274, pl.
2, fig.7.

M5 ta: Bao tir tdng cia Protoperidinium
latissimum c¢6 mau nau nhat, bé mat vo min va
bi nén theo hudéng lung-bung. Bao tir dai
khoang 100-105 pm, duong kinh khoang 75-80
pum. Phan vo trén kéo dai thanh sing véi cac
canh bén 16m (hinh 2h), 16§ mo kiéu
“saphopylic” twong ng v&i tAm 2a, c6 dang
hinh thang (hinh 2h, i). Phan vo dudi véi cac
canh bén 16m, hai simg dudi ngan va khoing
cach giita hai simg rit ngan (hinh 2g, h).

1907)

Protoperidinium conicum (Gran, 1902) Balech,
1974 (Hinh 3a-f)

Tén bao tu: Selenopemphix
(Bradford, 1975) Matsuoka, 1985.

Multispinula quanta Bradford, 1975.

Wall & Dale, 1968: 273, pl. 2, fig. 4, 5;
Matsuoka, 1987: 62, pl. 11 figs 1-5; Bolch &
Hallegraeff, 1990: 180, fig. 16a-c; Nehring,
1994: fig. 1K.

Mo ta: B,élo tir c6 dang hinh than khi nhin tu
dinh hodc doi dinh (hinh 3¢ & d). Kich thuéc
bao tir (khong tinh gai) véi chiéu dai khoang 50

quanta
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pm, duong kinh khoang 75 pm, chiéu sau
khoang 80 pum. Bé mit vo min, c6 mau niu nhat
dugc trang tri voi nhiéu gai nhon hinh kim tap
trung & xung quanh sung dinh, sung dudi va
nhiéu nhit & hai mép ranh ngang (hinh 3a-e),
khu vye rdnh doc khong c¢6 gai (hinh 3a & d).
L3 mo kiéu “saphopylic” twong tng voi tim 2a
(c6 sau canh & té bao hoat dong), 16 mé co cac
canh tron va hoi 1éch sang trai (hinh 3f).
Protoperidinium cf. shanghaiense Gu, Liu &
Mertens, 2015 (Hinh 3g-1)

Tén bao tu: Trinovantedinium applanatum
Bujiak & Davies, 1983

Matsuoka, 1987: 63, pl. 2, figs 1-6; Bolch &
Hallagraeff, 1990: 180, fig. 15; Li et al., 2015:
521, figs 52-55; Gu et al., 2015: 51, figs 8-10,
Guiry, 2016.

M0 ta: Bao tir ¢6 dang hinh ndm canh va bi
nén theo hudng lung-bung véi sirng dinh ngén,
hai simg dudi hinh nén, phan ky, phan déi dinh
16m vao cé dang hinh vong cung (hinh 3g-i) va
ranh ngang khong 1éch (hinh 3g). Bao tir co
chiéu dai va duong kinh gan bang nhau (chiéu
dai khoang 58-59 pm, duong kinh khodng 57-
58 pm). L& mé kiéu “saphopylic” tuwong tmg
voi tim 2a (hinh 3i). B&é mit vo bao tir c6 rat
nhiéu gai nhé (ngoai trir khu vuc mit bung), &
hai mép ranh ngang va diu mut cua hai sing
dudi co céc gai dai hon (hinh 3h & i).

Hinh 4. (a-c). Bao tr cla
Protoperidinium sp.1. Hinh
dang bao tir véi bé mat vo co
rat nhiéu cac gai nho;
(d-e). Bao ti
Protoperidinium sp.2.:
d. Hinh dang cua bao tu véi
bé mit sin sui; e. Trén bé mat
¢6 mdt khu vuc 10m sau vao
trong (miii tén).

®. Bao tor
Protoperidinium sp.3.:
Hinh dang bao ti nhin tir mat
bén v6i cic stmg tron, 16 mé
tuong tmg voi tim 2a (mii
tén). T4t ca hinh dwoc chup
dudi KHVQH.

cua

cua
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Protoperidinium sp.1 (Hinh 4a-c)

Tén bao tu: Islandinium brevispinosum
Pospelova & Head, 2002.

Pospelova & Head, 2002: 594, figs 3, 4;
Radi et al., 2013: 43, pl.1, figs 9-12; Zonneveld
& Pospelova, 2015.

MG td: Bao tir 6 dang gan nhu hinh cau voi
v6 mau ndu dén nau nhat, bé mit vo co rat
nhiéu cic gai nho giéng nhau vé chiéu dai va
hinh dang; vo bao tir ciing khong cho thiy cac
tam vo (hinh 4a-c). Bao tir cé duorng kinh
khoang 25-27 pm (khong tinh gai). L3 m¢ kiéu

“saphopylic” v6i nap bao gdm ba tim vong dinh
(2°, 3’ va 4°) bi mit di khi bao tir ndy mam
(Pospelova et al., 2002).

Protoperidinium sp.2 (Hinh 4 d-e)

Dale, 2001: fig. 9; Alves-de-Souza et al.,
2008: figs 16, 17.

Mb td: Bio tir gan nhu hinh cau, vién ngoai
tron, vé ¢ mau nau dén nau nhat (hinh 4d & e).
Bio tir ¢6 duong kinh khoang 25-27 pm. Bé
mit vo san sui, mot phﬁn v6 10m sdu vao trong
dang hinh cht V (hinh 4e).

Protoperidinium sp.3 (Hinh 4f)

Matsuoka, 1987: pl. 9, figs 1-4, pl. 10, figs
1-9.

M6 td: Bao tir ¢ dang hinh thoi khi nhin tir
mat bén, stng dinh va sung dudi tron. Bé mit
v6 khong min, ¢6 mau nau. Bao tir co chiéu dai
va duong kinh gan bang nhau khoang 60 pm.
L& mo kiéu “saphopylic” tvong ting véi tim 2a,
céc canh ctia 16 mé khong rd rang.

KET LUAN

Tir két qua nghién ctru cho thy, cac dang
bao tir ctia Protoperidinium tir trAm tich cia cac
khu vire khac nhau gan nhu khong giéng nhau.
Pay chi 1a nghién ctru ban dau véi sé luong
mau chua da nhidu va rong. Diéu nay ciing chi
ra tiém ning vé da dang loai bao tir trong tram
tich ven bd Viét Nam rat 1on, khong chi o riéng
chi Protoperidinium ma ca bao tir cua tao Hai
roi. Vi vdy, can tién hanh nhiéu nghién ctru hon
vé bao tir tao hai roi vé ca dinh tinh, sinh hoc va
sinh thai hoc.

Loi cim on: Céc tac gid xin cam on Quy Phat
trién Khoa hoc va Céng nghé Qubc gia
(NAFOSTED) da tai tro kinh phi cho dé tai
nghién ctru co ban mad sé 106-NN.06-2014.08.
Nghién ctru ndy ciing nhan duoc sy hd trg vé
mau vat tir cac dé tai: CLIMEEViet (2009-
2010), hop dong Ninh Thuan (1012-1013) va
VAST05.03/15-16.
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CYSTS OF THE GENUS Protoperidinium SPECIES IN SEDIMENTS FROM
COASTAL WATERS OF PHU YEN, KHANH HOA AND NINH THUAN
PROVINCES, SOUTH CENTRAL VIETNAM

Phan Tan Luom'?**, Nguyen Ngoc Lam’, Doan Nhu Hai’

'Graduate University of Science and Technology, VAST
*Institute of Oceanography, VAST

SUMMARY

Eight different types of cysts belonging to the genus Protoperidinium were recorded in sediments
sampled at seven stations in the coastal waters of South Central Viet Nam. All types of cysts are firstly
described and discussed in detail. Among them, Protoperidinium latissimum, P. conicum, P. cf.
shanghaiense, and Protoperidinium sp.3 that have the saphopylic archeopyle type correspondent to 2a
paraplate; P. parthenopes and Protoperidinium sp.2 (Islandinium brevispinosum) are characterized by a
saphopylic archeopyle comprising three apical paraplates.

Keyworks: Protoperidinium, cyst, South Central, Vietnam.
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