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THU'C VAT PHU DU BIEN BINH THUAN NAM 1998-2001

Tém tit

DPoan Nhu Hai, Nguyén Ngoc Lam
Vién Hai duwong hoc, Nha Trang

Céc chuyén khao sat mat rong va lién tuc vao mua gié khac nhau trong
vung bién Binh Thuén duoc thyc hién lién tuc tir ndm 1998 dén 2001.
Téng sb lugng loai thuc vat phu du ghi nhan 1 282 loai trong d6 chiém
vu thé 1a 2 nhom tao Silic (66 %) va tio Hai Roi (31 %). Bién dong
thanh phén loai gifra cac dot khdo sat dao dong kha 16n tur 64 loai
(5/1999) dén 211 loai (3/2001); cao trong mua gid dong béc trong khi
mua gio chuyen tiép so loi ghi nhan thap hon khoang 2 lan Trong mua
gi6 dong bic co sy xudt hién cac loai tio Luc co6 ngudn gdc nude ngot
thudc chi Staurastrum. No hoa cua tdo Xanh Lam Trichodesmium dugc
ghi nhan trong thang 3/2001. Mat d6 té bao trung binh ghi nhan dugc
trong toan vung c6 sy khac biét rat 1on gitra cac dot khao sat, dao dong
tr 5.000 TB/lit (10/1999) dén 94.000 TB/lit (3/2001). Gitra cdc mua
trong ndm, mua gio chuyén tlep c6 mat do trung binh khong khac biét
nhiéu so véi mua gio dong bac (38.200 TB/lit va 40.800 TB/lit cho timng
mua).

PHYTOPLANKTON IN BINHTHUAN COASTAL WATERS

Abstract

IN 1998-2001

Doan Nhu Hai, Nguyen Ngoc Lam
Institute of Oceanography, 01 Cauda, Vinh Nguyen,
Nhatrang City, Vietnam

Phytoplankton was studied in anchored and grid stations in 1998-2001
in different monsoon seasons in Binh Thuan coastal waters. A total of
282 species was reported with dominant species number of diatoms
(66%) and dinoflagellates (31 %). Species composition varied greatly
among cruises, from 64 (May 1999) to 211 species (March 2001).
Species number was generally high during northeastern monsoon and
lower than 2 times during spring inter-monsoon. During northeastern
monsoon, there were few freshwater-related species of genus
Staurastrum belonging to family Chlorophyceae recorded. Surface
bloom of Cyanobacteria, Trichodesmium species, was observed in
March 2001. Average cell density varied from 5,000 cells/L (October
1999) to 94,000 cells/L (March 2001). Average cell densities in spring
inter-monsoon season were not different in comparison with that during
northeastern monsoon season (38,200 cells/L and 40,800 cells/L
respectively).
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I. GIOI THIEU

Céc chuyén khao sat vao mua gié khac nhau trong ving bién Binh Thuén duoc
thuc hién lién tuc tir nam 1998 dén 2001. Nam 1998-1999, vung khdo sat 1a
vinh Phan Thiét trong cac thang 5-6 va 10 hang nam. Nim 2000-2001, 2
chuyén khao sat duoc tién hanh trong ving bién bic Binh Thuan vio thang
10/2000 va vao thang 3/2001.

II. PHUONG PHAP NGHIEN CUU
1. Phwong phap thu miu

Mau thuc vat phu du (TVPD) duoc thu tai 9 tram mat rong trong 4 chuyén
khao sat thang 6 va 10/1998 va thang 5 va 10/1999, tai vinh Phan Thiét; va 12
tram mat rong va 1 tram lién tyc vao thang 10/2000 va thang 03/2001 vung
bién bic Binh Thuan. Mau dinh tinh TVPD dugc thu bang luéi chop kéo thang
ding co mét ludi 20pum. Mau dinh luong thu 1 lit tai tﬁng mat. Tram lién tuc,
mau duogc thu tai ting mit va tang day, tan suat thu 3 gio. Cac mau duoc cb
dinh bang dung dich Lugol trung tinh.
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Hinh 1. Ban d6 vi tri thu mau & vinh Phan Thiét va vung bién bic Binh Thuan
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2. Phuong phap phan tich

Toan bd mau TVPD duoc phan tich tai phong thi nghiém thuc vat phu du, Vién
Hai duong hoc Nha Trang bang kinh hién vi huynh quang LEICA- DMLB va
huynh quang dao ngugc LEICA-DMIL. Phan loai TVPD thyc hién theo cac tai
liéu dinh loai hi¢n hanh (Graham & Bronikovsky 1944, Hoang Quéc Truong
1962 & 1963, Shirota 1966, Truong Ngoc An 1993, Licera va cs. 1995,
Moreno va cs. 1996, Tomas 1997). Pinh lugng TVPD theo phuong phap cua
UNESCO (Sournia 1978) va Larsen & Nguyen-Ngoc (2004).

II1. KET QUA NGHIEN CUU
1. Pic trung mot vai diéu kién hai dwong hoc

Ving bién khao sat thudc khu vuc anh huong truc tiép cua hoat dong nude troi
trong mua gié tdy nam. Trong nhitng nam khao sat hau hét cic dot thu miu
trong thang 10 déu vao thoi ki dau cia mua gié dong bic va déu vao cac thoi
diém téc do gid thap (3-6 m/s, Hinh 2). Pot thu mau thang 6/1998 va thang
5/1999 vao dau thoi ki gié mua tdy nam va ciing cé toc do gio thap. Hoat dong
gi6 mua trong cac thang ciia nhirg nam nay nhin chung c6 thé xem ¢ giai doan
chuyén tiép gié mua tir dong bic sang tdy nam (Spring inter-monsoon, S-IM)
(Hinh 2), khi phan tich két qua chung t6i xem dy cac s liéu nay thuoc mua
gi6 chuyén tiép. Pot thu mau thang 3/2001 vao cudi thoi ky gidé mua dong bac.
Nam 1998 la nam c6 hoat dong El nino nén hoat dong gi6é mua tdy nam giam
manh (Hinh 2) dong thoi nhiét d6 nudc bién ting mat ciing cao hon cac nim
con lai (Hinh 3).
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Hinh 2. Bié'n dong nhiét do tﬁng mat (trén) va gio trong cac nam 1998-2001.
So liéu vé tinh cia NOAA tu: http://iridl.ldeo.columbia.edu

223



Doan Nhu Hai & Nguyen Ngoc Lam., 221-236
Proceedings of National Conference ‘Bien Dong —2007’, Sept. 12-14, 2007, Nhatrang

Trong tat ca cac dot khao sat thi cac dot trong nam 1998 -1999 déu vao
thoi gian ¢ nhiét d§ nudc bién t?mg mat cao. Dot khao sat thang 10/2000 co
nhiét do nude bién thap hon (ca. 27,5 °C) so véi cac dot thu mau trude do tir
0,5 — 1,0 °C. ot thu mau thang 3/2001 c6 nhiét do nudce bién t?mg mat thép
nhat (Hinh 3).
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Hinh 3. Bién dong nhiét QG tﬁng mat trong vung bién khao sat nam 1998-2001 (cac
miii tén chi thoi diem khéo sat, ngudn: http://iridl.ldeo.columbia.edu)
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Hinh 4. Luong mua hing nim (mm) cua cac nim 1998-2001 (Ngudn: Nién giam
thong k& Binh Thuédn). Cac mili tén chi thoi diém thu mau
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2. Pic trung thanh phan loai

Tong s6 lugng loai ghi nhan 1a 289 loai trong d6 chiém uu thé 1a 2 nhom tao
Silic (66 %) va tao Hai Roi (31 %). Bién dong thanh phan loai giita cac dot
khao sat dao dong kha 1on tir 65 loai (5/1999) dén 211 loai (3/2001); cao trong
mua gio chuyen tiép tir d6ng bac sang tdy nam va mua dong bic trong khi mua
gi6 tay nam s0 loai ghi nhan thip hon khoang 2 lan (Bang 1). Trong mua gio6
dong béc ¢6 su xuit hién cac loai tao Luc ¢6 nguon goc nude ngot thude chi
Staurastrum. N& hoa cua tdo Xanh Lam Trichodesmium dugc ghi nhan trong
mua gié chuyén tiép.

Béng 1. Bién dong thanh phan loai TVPD giita cac dot khao sat

S6 loai ghi nhan trong cac th&i gian khao sat khac

Lé’p tao nhau ngg
06/1998 10/1998 05/1999 10/1999 10/2000 03/2001

Vi khuan lam 00 00 00 01 00 03 03

Téo Xanh luc 00 00 00 02 00 00 02

Téo Silic 78 71 49 79 80 133 185

Tao Hai roi 12 15 15 28 51 73 90

Tao Xuong 01 00 00 01 01 02 02

cat

Tong sé loai 91 86 64 111 132 211 282

Tiletao Silic—,s o o1 031 035 064 055 048
/Hai roi

Tiié tao Silic 4 17 23 25 39 35 32
/tong s

Phén tich bién dong theo mua cho thiy trong mua gi6 chuyén tiép tir
déng bic sang tdy nam cé cac loai: Chaetoceros atlanticus, Rhizosolenia
cylindrus, Planktoniella sol, Coscinodiscus radiatus, va Bacteriastrum
elongatum khong gip trong cac dot khao sat cua thoi ky gié mua dong bac.
Nguoc lai cac loai Pleurosigma affine, Gyrosigma sp., Coscinodiscus gigas, va
Bellerochea horologicales chi gap trong mua gié dong bic.

Phén tich cac chi s sinh thai theo bién dong mua (Bang 2) cho thiy do
gidu c6 loai trong mua gi6 chuyén tiép cao hon va da dang loai cling cao hon
trong mua gié dong béc. Phan tich tinh can bing quan x4 ciing cho thdy TVPD
trong mua gio chuyen tlep c6 murc do 6n dinh quan x3 cao hon (khéng minh
hoa). Nhin chung bién d6i chi s6 da dang khong khac nhau nhiéu giita cac thoi
ky thu mau. Quan xa TVPD vao thang 5/1999 c¢6 do da dang thip nhit (Bang
2). Tén khoa hoc cua 7 loai da dugc cap nhat (Phu luc).
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Bang 2. Chi sb da dang loai Shannon (H’, co s6 ), Simpson (1-1") do giau c6 loai (d)
va mirc d6 can bang (j) cua timg thoi diém khao sat

Thei gian d J' H'(loge) 1-\'
06/1998 16,42 1 4,26 1
10/1998 17,14 1 431 1
05/1999 12,72 1 3,93 1
10/1999 17,5 1 4,34 1
10/2000 18,03 1 4,38 1
03/2001 26,99 1 4,89 1

Tong cong 43,44 0,96 5,03 1

S-IM 35,79 0,98 4,97 1
NEM 29.9 0,98 4,76 1

3. Bién d6i phan b6 mat do TVPD

Mat d6 té bao trung binh ghi nhan dugc trong toan vung c6 su khac biét rat 16m
giita cac dot khao sat, dao dong tir 5.000 TB/lit (10/1999) dén 94.000 TB/lit
(3/2001). Giita cic mua trong nim, mua gié chuyén tiép (S-IM) c6 mat do
trung binh khong khac biét nhidu so véi mua gié dong bac 38.300 TB/lit va
40.800 TB/lit cho tirng mua. Tuy nhién, trong mua dong bac, khac biét vé mat
d6 TVPD giita cac dot thu miu 1a rat 16n. Trong d6, thang 3/2001 c6 mat do
TVPD cao nhit trong tt ca cac 1an khao sat.
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Hinh 5. Phan b6 mat d6 TVPD (TB/L) cta dot khao sat thang 6 (bén trai) va 10/1998
(bén phai) ¢ vinh Phan Thiét

226




Doan Nhu Hai & Nguyén Ngoc Lam., 221-236
Tuyén tap Bao cao Hoi nghi Quoc gia "Bién Dong-2007", 12-14/9/2007, Nha Trang

11

10.9+

10.8—

10000}
80000|
60000
4oooq

20000

12000

10000

80000

60000

40000

20000

o 10.6

|
|
|
| |
| |
108.4 108.0 108.1 108.2 108.3

Hinh 6. Phan bd mat 46 TVPD (TB/L) cua dot khao sat thang 5 (bén trai) va 10/1999
(bén phai) ¢ vinh Phan Thiét
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Hinh 7. Phan bd nhiét d¢ ting mat khu vuc khao sat trong nim 1998-2001
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Co6 thé thay rang, phan b mit rong TVPD khong dong déu gitta cac dot
khéo sat nam 1998-1999 & vinh Phan Thiét (Hinh 5, 6). Tuy nhién, phan bd
mat rng cua ca cac dot trong thang 6/1998 va 5/1999 hay trong thang 10/1998
va 10/1999 déu c6 xu thé twong ty nhau. Trong thang 5-6, TVPD c6 phan b
cao & ngoai khoi trong khi ven bo lai thap, va nguoc lai trong thang 10 mat do

TVPD lai cao ¢ cac tram ven bo (Hinh 5, 6).
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Hinh 8. Phan bé mat d TVPD (TB/L) bién bic Binh Thuan thang 10/2000
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Hinh 9. Phan bd mat d6 TVPD (TB/L) bién bic Binh Thuan thang 3/2001
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Vao thang 10 nam 2000, phan bd mat d6 ting mat TVPD trong ving bién
bac Binh Thuén cao ¢ khu vyuc phia nam tir Phan Ri cira tré vao va thap ¢ khu
vuc phia bic (Hinh 8). Thang 3/2001 ¢ xu thé hoan toan khac v&i mat do
TVPD cao hon rat nhiéu. Phan b6 ctia TVPD cao nhét ghi nhan trong khu vuc
Phan Ri ctra, xu thé chung 1a cao & ven bd va thip & ngoai khoi (Hinh 9).
Trong dot khdo sat nay, n¢ hoa cua Trichodesmium sp. cling dugc ghi nhén.
Mat d6 cao >500 s¢i/L & vinh Ca N& va ngoai khoi (Hinh 10).
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Hinh 10. Phan bb mat 6 Trichodesmium sp. (soi/L) bién bac Binh Thuan, thang
3/2001

4. Bién d6i ngay dém ciia mat do TVPD

Tai tram lién tuc 16, thang 10/2000, mat do t& bao TVPD & ting mit cao vao
ban ngay, dat 35.680 té bao/lit (15 gid) va giam dan vao ban dém, thap nhat
10.680 té bao/lit (3 gio) sau d6 mat do lai cao dan Ién luc 6 gio va 9 gio, tuy
nhién mat do té bao lai thap vao 12 gior (4.650 té bao/lit). Mat 46 TVPD ¢ tang
day cao hon & tang mit & hau hét cac thoi diém thu miu, ngoai trir lac 6 gio va
c6 thé 15 gio. Piéu nay c6 thé giai thich dya vao tinh di cu lic anh sang yéu
cua TVPD (Hinh 11).

Ciing tai tram lién tuc 16, thang 3/2001, mat do té bao tao cao hon nhiéu
lan céc tram mit rong khac, dat 269.000 TB/lit voi sy dong gop chu yéu cua
tao Silic. Bién doi ngay dém tai tram lién tuc khong theo mot - quy luat nhit
dinh: cao vao ban dém va thap hon vao ban ngdy, trir lan thu miu dau tién; va
tang day cao hon tang mat (Hinh 12). Tao Chaetoceros chiém ti 18 kha cao va
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cho thdy c6 phan bd cao hon & ting mat tir 0 gio dén 12 gid ngay hom sau va
tang day tu 15 - 21 gio (Hinh 12).
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Hinh 12. Bién d6i mat do TVPD va téo Silic Chaetoceros sp. ngay dém tai tram lién
tuc 16, bac Binh Thuan thang 3/2001 (TM= tang mat, TP = tang day)
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IV. THAO LUAN

Phén b mat do TVPD trong vinh Phan Thiét kha twong dong trong cac khoang
thoi gian trong nam 1998-1999. Néu xét theo mua thi cac thang 5-6 la khoi
diém cua mua mua (Hinh 4), lac nay tai luo’ng dinh dudng tur dat lién ra chua
cao (Poan Nhu Hai va cs. 2005) nhung so gio nang cao (nién giam thong ké
Binh Thuan 1998-1999) nén tong mat do0 TVPD cao hon so v6i cac dot thu
mau trong thang 10. Trong cac thang 10 nam 1998 va 1999, mat 6 TVPD cao
& ving ven bd ¢6 thé do ham lugng dinh dudng cao hon ¢ gan bo. Trong cac
dot khao sat nay, phan bd nhiét d6 ting mit ctia ca khu vuc it bién doi, thang 5-
6 tir 29 — 30 °C va thang 10 khoang 28,8 °C (Hinh 7).

Trong thang 10/2000, mat dg cao tap trung trong khu vyc front nhiét gan
Miii N¢é (Hinh 7 va 8). Tuy vay nhiét do tang mit cua toan khu vuc thip hon
nhiéu so véi cung thoi ky nam 1998-1999, thé hién rd hoat dong cua gié mua
dong bac. C6 thé thdy rang anh huong cta séng Lity (tai luong dinh dudng
cao) két hop voi hoat dong gié mua da tao nén kiéu phan bd nhu thé nay.

Trong thang 3/2001, mat d0 TVPD cao ¢ toan khu vuc ven bo (Hinh 9),
nhét 1a tram cira song Lity. Phan bd nhiét do tang mat (Hinh 7) cho thay phia
ngoai khoi khu vuc khao sat c6 nhiét do thap hon thé hién anh hudng cua gio
mua dong bic mang khéi nudc lanh tir phia béc, trong khi d6 16p nudc mat tai
chd ¢ nhiét do cao bi ép sat vao bo cung voi ngudn dinh dudng co thé duoc
cung cip tir song Lily da tao diéu kién thuan lgi cho TVPD sinh trudng. Phan
bd cua vi khuin Lam Trichodesmium trong khu vuc tai thoi diém nay hoan
toan trai nguoc voi xu thé chung ciia phan bé TVPD. Piéu nay cé thé 1y giai
dua trén tinh canh tranh dinh dudng cao cua tdo Silic & khu vuc ven bo va kha
nang ¢d dinh dam va wu thé cua vi khudn Lam & cac khu vuc nghe¢o dinh
dudng hon ngoai khoi.

LOI CAM ON

Nghién ctru nay sir dung két qua cua 2 dé tai: “Hién trang va cac dinh
hudng chinh trong viéc quan 1y va phat trién hop 1y ving ven bo Phan Thiét
(Binh Thuan)”, va “Piéu tra, nghién ctru hi¢n trang moi trudong, va nguén loi
va d& xuit cic phuong an quan 1y, phat trién bén viing ving nudc ven bd bic
Binh Thuan ”. Cac tac gia cam on TS. Bui Hoéng Long (chi nhiém 2 dé tai
trén) da cho phép sir dung s6 liéu dé xuat ban. Chung t6i cam on nhiing dong
gbp cua phan bién cling nhu bién tap cho bai béo.
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Phy lyc. Thanh phan loai va tin sudt xuét hién (TSXH) cta cac loai thuc vat phu du

trong ving bién Binh Thuan

™ LoplLoai T(s',/’o()"' T LoplLoai T(s',/’o()"'
CYANOPHYCEAE 36 | Ceratium vultur 26,7
1 Oscillatoria sp. 1,7 | 37 | Ceratocorys horrida 21,7
2 Trichodesmium erythraeum 21,7 | 38 | Dinophysis accuminata 1,7
3 | Trichodesmium thiebautii 20,0 | 39 | Dinophysis caudata 40,0
DICTYOCHOPHYCEAE 40 | Dinophysis doryphorum 3,3
1| Dictyocha fibula 30,0 | 41 | Dinophysis hastata 15,0
2 | Dictyocha speculum 1,7 | 42 | Dinophysis miles 36,7
DINOPHYCEAE 43 | Dinophysis mitra 10,0
1 Akashiwo sanguinea™ 6,7 | 44 | Dinophysis rapa 10,0
2 Alexandrium compressum 1,7 | 45 | Dinophysis sp. 13,3
3 Alexandrium concavum 5,0 | 46 | Diplopelta sp. 8,3
4 Alexandrium leei 1,7 | 47 | Diplopsalis sp. 21,7
5 Alexandrium tamiyavanichi 10,0 | 48 | Diplopsalopsis sp. 6,7
6 Amphisolenia bidentata 28,3 | 49 | Goniodoma polyedricum 28,3
7 Blepharocysta sp. 10,0 | 50 | Gonyaulax polygramma 8,3
8 Ceratium bohmii 36,7 | 51 Gonyaulax sp. 21,7
9 Ceratium breve 6,7 | 52 | Gonyaulax spinifera 13,3
10 | Ceratium candelabrum 16,7 | 53 | Gonyaulax turbynei 33
11 Ceratium carriense 5,0 54 | Histioneis pulchra 1,7
12 | Ceratium cerphalotun 1,7 | 55 | Histioneis sp. 6,7
13 Ceratium cf. arcticum 1,7 56 | Noctiluca scintillans 10,0
14 | Ceratium declinatum 5,0 | 57 | Ornithocercus magnifi cus 43,3
15 | Ceratium deflexum 8,3 | 58 | Ornithocercus quadra 3.3
16 | Ceratium delinatum 1,7 59 Ornithocercus sp. 5,0
17 Ceratium erexacanthum 1,7 60 Ornithocercus steinii 1,7
18 | Ceratium falcatum 6,7 | 61 | Ornithocercus thumii 11,7
19 | Ceratium furca 83,3 | 62 | Oxytoxum scolopax 5,0
20 | Ceratium fusus 71,7 | 63 | Peridinium quinquecorne 1,7
21 | Ceratium gibberum 8,3 | 64 | Podolampas antarctica 1,7
22 | Ceratium hexacanthus 3,3 | 65 | Podolampas bipes 18,3
23 | Ceratium horridum 5,0 | 66 | Podolampas elegans 1,7
24 | Ceratium lineatum 10,0 | 67 | Podolampas palmipes 1,7
25 Ceratium macroceros 11,7 68 Prorocentrum compressum 11,7
26 | Ceratium pentagonum 21,7 | 69 | Prorocentrum mexicanum 18,3
27 Ceratium platicorne 8,3 70 Prorocentrum micans 15,0
28 | Ceratium praelongum 1,71 71 Prorocentrum sigmoides 16,7
29 | Ceratium ranipes 1,7 | 72 | Prorocentrum sp. 5,0
30 Ceratium sp. 6,7 73 Prorocentrum triestinum 5,0
31 | Ceratium strictum 3,3 | 74 | Protoperidinium depressum 10,0
32 | Ceratium tenue 5,0 75 Protoperidinium diabolus 1,7
33 | Ceratium teres 25,0 | 76 | Protoperidinium divergens 3,3
34 | Ceratium trichoceros 73,3 | 77 | Protoperidinium globulum 33
35 | Ceratium tripos 56,7 | 78 | Protoperidinium oblongum 1,7
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™ LoplLoai T(s,,Z)H T LoplLoai T(s,,Z)H
79 | Protoperidinium oceanicum 46,7 31 Chaetoceros abnormis 1,7
80 | Protoperidinium pentagonum 23,3 | 32 | Chaetoceros affinis 70,0
81 | Protoperidinium sp. 58,3 | 33 | Chaetoceros atlanticus 21,7
82 | Protoperidinium steinii 16,7 34 Chaetoceros brevis 10,0
83 | Pyrocystis elegans 13,3 | 35 | C. c¢f concavicornis 1,7
84 | Pyrocystis fusiformis 8,3 | 36 | Chaetoceros coarctatus 43,3
85 | Pyrocystis hamulus 1,7 | 37 | Chaetoceros compressus 81,7
86 | Pyrocystis noctiluca 150 | 38 Chaetoceros constristus 5,0
87 | Pyrocystis steinii 10,0 | 39 | Chaetoceros costatus 33
88 | Pyrophacus horologicum 26,7 | 40 | Chaetoceros crinitus 1,7
89 | Pyrophacus steinii 10,0 | 41 Chaetoceros curvisetus 15,0
90 | Triposolenia bicornis 1,7 42 Chaetoceros debilis 1,7
CHLOROPHYCEAE 43 | Chaetoceros decipiens 28,3
1 Staurastrum gracile 1,7 44 Chaetoceros densus 1,7
2 Staurastrum sp. 1,7 | 45 | Chaetoceros denticulatus 25,0
BACILLARIOPHYCEAE 46 | Chaetoceros didymus 26,7
1 Actinoptychus sp. 1,7 | 47 | C. didymus var. protuberans 1,7
2 Amphiprora alata 15,0 | 48 | Chaetoceros distans 30,0
3 Amphora quadrata 1,7 | 49 | Chaetoceros diversus 100,0
4 Amphora sp. 11,7 | 50 | Chaetoceros dydimus 13,3
5 Asterionella notata 8,3 | 51 | Chaetoceros filiferum 3.3
6 Asterionellopsis gracialis 25,0 52 | Chaetoceros indicum 33
7 Asterolampra marylandica 1,7 | 53 | Chaetoceros laciniosus 8,3
8 Asteromphalus cleveanus 8,3 | 54 | Chaetoceros lauderi 18,3
9 Asteromphalus elegans 23,3 | 55 | Chaetoceros lorenzianus 76,7
10 | Asteromphalus heptactis 3,3 | 56 | Chaetoceros messanensis 38,3
11 | Asteromphalus sp. 3,3 | 57 | Chaetoceros mitra 8,3
12 | Asteroplampra marylandica 1,7 | 58 | Chaetoceros paradoxus 25,0
13 | Bacillaria paxillifera 38,3 | 59 | Chaetoceros pendulus 33
14 | Bacteriastrum comosum 63,3 60 Chaetoceros peruvianus 73,3
15 | B. comosum var. hispida 26,7 | 61 Chaetoceros pseudocrinitus 1,7
16 | Bacteriastrum delicatulum 8,3 | 62 | C. pseudocurvisetus 46,7
17 | Bacteriastrum elongatum 3,3 | 63 | Chaetoceros seychellarum 6,7
18 | Bacteriastrum furcatum 80,0 | 64 | Chaetoceros sp. 100,0
19 | Bacteriastrum hyalinum 16,7 65 Chaetoceros teres 1,7
20 | B. hyalinum var. princeps 20,0 | 66 | Chaetoceros tetrastichon 33
21 Bacteriastrum minus 23,3 67 Chaetoceros tortissimus 6,7
22 | Bacteriastrum sp. 43,3 68 Climacodium biconcavum 23,3
23 | Bellerochea horologicalis 18,3 | 69 | Climacodium frauenfeldianum 21,7
24 | Bellerochea indica 3,3 | 70 | Climacodium moniligera 1,7
25 | Bellerochea malleus 13,3 71 Climacosira sp. 1,7
26 | Biddulphia dubia 1,7 | 72 | Cocinodiscus perforatus 1,7
27 | Campylodiscus sp. 10,0 | 73 | Corethron hystrix 23,3
28 | Campylodiscus undulatus 5,0 | 74 | Corethron pelagicum 33
29 | Cerataulina bicornis* 8,3 | 75 | Coscinodiscus sp. 33
30 | Cerataulina pelagica 33,3 | 76 | Coscinodiscus asteromphalus 33
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77 | Coscinodiscus centralis 1,7 | 122 | Nitzschia bilobata 5,0
78 | Coscinodiscus gigas 18,3 | 123 | Nitzschia longissima 20,0
79 | C. gigas var. praetexta 13,3 | 124 | N. longissima var. reversa 1,7
80 | Coscinodiscus jonesianus 36,7 | 125 | Nitzschia lorenziana 23,3
81 Coscinodiscus oculus-iridis 6,7 | 126 | Nitzschia sigma 3,3
82 | C. perforatus var. pavillardi 1,7 | 127 | Nitzschia sp. 45,0
83 Coscinodiscus radiatus 18,3 | 128 | Odontella sp. 1,7
84 | Coscinodiscus sp. 76,7 | 129 | Odontella dubia 11,7
85 | Cyclotella sp. 10,0 | 130 | Odontella heteroceros 33,3
86 | Cylindrotheca closterium 28,3 | 131 | Odontella mobiliensis 51,7
87 | Dactyliosolen fragilissimus* 21,7 | 132 | Odontella pulchella 3.3
88 | Dactyliosolen sp. 1,7 | 133 | Odontella reticulum 1,7
89 | Detonula pumila 15,0 | 134 | Odontella rhombus 1,7
90 | Diatoma sp. 3,3 | 135 | Odontella sinensis 70,0
91 | Diploneis sp. 13,3 | 136 | Odontella sp. 8,3
92 | Ditylum brightwellii 51,7 | 137 | Odontella tuomeyii 1,7
93 | Ditylum sol 78,3 | 138 | Palmeria hardmaniana 36,7
94 | Eucampia cornuta 40,0 | 139 | Paralia sulcata 11,7
95 | Eucampia zoodiacus 18,3 | 140 | Pinnularia sp. 11,7
96 | Fragillaria sp. 1,7 | 141 | Planktoniella blanda* 16,7
97 | Grammatophora spl. 1,7 | 142 | Planktoniella sol 15,0
98 | Grammatophora sp2. 1,7 | 143 | Pleurosigma sp. 1,7
99 | Guinardia cylindrus 3,3 | 144 | Pleurosigma affine 33
100 | Guinardia flaccida 85,0 | 145 | Pleurosigma angulatum 6,7
101 | Guinardia striata 81,7 | 146 | Pleurosigma naviculaceum 3,3
102 | Gyrosigma balticum 1,7 | 147 | Pleurosigma sp. 65,0
103 | Gyrosigma sp. 3,3 | 148 | Proboscia alata 51,7
104 | Helicotheca tamesis 11,7 | 149 | Proboscia alata f. gracillima 5,0
105 | Hemiaulus hauckii 28,3 | 150 | Proboscia alata f. indica 23,3
106 | Hemiaulus indicus 8,3 | 151 | Pseudo-nitzschia sp. 70,0
107 | Hemiaulus membranaceus 40,0 | 152 | Pseudosolenia calcar-avis 85,0
108 | Hemiaulus sinensis 63,3 | 153 | Rhabdonema adriaticum 6,7
109 | Hemidiscus cuneiformis 8,3 | 154 | Rhizosolenia acuminata 1,7
110 | Hyalodiscus stelliger 6,7 | 155 | Rhizosolenia bergonii 63,3
111 | Isthmia nervosa 1,7 | 156 | Rhizosolenia cochlea 23,3
112 | Lauderia annulata* 50,0 | 157 | Rhizosolenia crassispina 21,7
113 | Leptocylindrus danicus 48,3 | 158 | Rhizosolenia formosa 13,3
114 | L. mediterraneus* 8,3 | 159 | Rhizosolenia hebetata 1,7
115 | Licmophora abbreviata 1,7 | 160 | Rhizosolenia hyalina 20,0
116 | Licmophora sp. 1,7 | 161 | Rhizosolenia imbricata 73,3
117 | Melosira moniliformis 1,7 | 162 | Rhizosolenia robusta 61,7
118 | Melosira sp. 10,0 | 163 | Rhizosolenia semispina 33
119 | Meuiera membranacea 26,7 | 164 | Rhizosolenia setigera 55,0
120 | Navicula distans 5,0 | 165 | Rhizosolenia styliformis 58,3
121 | Navicula sp. 45,0 | 166 | Skeletonema costatum 30,0
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™ LoplLoai T(s,,Z)H T LoplLoai T(s,,Z)H
167 | Stephanopyxis palmeriana 30,0 | 177 | Thalassiosira rotula 5,0
168 | Stephanopyxis turis 3,3 | 178 | Thalassiosira sp. 8,3
169 | Surirella sp. 5,0 | 179 | Thalassiosira subtilis 26,7
170 | Thalassionema frauenfeldii 100,0 | 180 | Thalassiothrix longissima 6,7
171 | Thalassionema longissima 13,3 | 181 | Trachyneis aspera 30,0
172 | Thalassionema nitzschioides 88,3 | 182 | Triceratium acticum 1,7
173 | Thalassiosira leptopus 1,7 | 183 | Triceratium favus 28,3
174 | Thalassiosira mala 1,7 | 184 | Triceratium shabaltianum 1,7
175 | Thalassiosira mendiolana 6,7 | 185 | Triceratium sp. 3,3
176 | Thalassiosira oestrupi 1,7

*, Nhitng loai tao da dugc cdp nhat tén moi, tén trong dau ngoac la tén cli va synonym,
xem dudi day :

- Akashiwo sanguinea (Hirasaka) G. Hansen & Moestrup (=Gymnodinium
sanguineum, Akashiwo sanguinea, Gymnodinium nelsonii, Gymnodinium splendens)

- Cerataulina bicornis (Ehrenberg) Hasle (= C. compacta, C. daemon)

- Lauderia annulata Cleve (= Lauderia borealis )

- Leptocylindrus mediterraneu (H. Peragallo) Hasle (= Dactyliosolen mediterraneus,
Lauderia mediterranea, Dactyliosolen mediterraneus, Dactyliosolen mediterraneus
var. tenuis, Dactyliosolen tenuis , Dactyliosolen meleagris)

- Dactyliosolen fragilissimus (Bergon) G.R. Hasle (= Rhizosolenia fragilissima)

- Planktoniella blanda (A. Schmidt) E.E. Syvertsen & G.R. Hasle (= Coscinodiscus
blandus, C. latimarginatus, Thalassiosira blanda, T. bipartita )
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