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BE R pH - BUEKEEFACEE - EHEEMESE T Lugol's BIER® #% » FHEHINIRE - BRS8N
WESA/NERIUAREGHINE - ZEEZR - MA  BILKER BKRERE 1-2 X% BIERE S -

Fig. 1.  Morphology of Alexandrium minutum. A) The contour of the cell (SEM), B) Ventral
view (DIC), C) Cell fixed by Lugol’s solution, D) Ventral view showing the ventral pore {(vp)
(SEM), E) Lateral view showing 1’ and 17 plates (SEM), F) Dividing cell (DIC), G) A two-cell
chain , H) Apical view showing po plate (po) and ventral pore (vp) (SEM), I) Antapical view
(SEM), scale=5 mm. (derived from Su, 1989 )
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Table 1.

DB HBEHE AR EE - R EE 97%ER R
BREs4E (Table 3) - HHE/INERRELLIREEZ HIk5 (Table
3) HIRBEERTE 10%LL B3 > AR s R < SR HE
B EPHE - RWEBRET O 2 BRU AT A
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EEE  EEILEmMHE LT - B aAEF
BIESN - BAH - KEFENELE - FthinER
EFEE - SRR - BE A - IREGEYY - s
FEIZREILC -

EHABE 1967 45 1993 4E4F Matoya Bay 2
Bz ke BEEESE/NERELREBEEIR » HiT 30
IERHBLE R E AT IG IR Bt B4 TE
BRAFME (4 HE 8 H) MiEE A2 100 cells/L »
KRB BRI EY -

The monthly occurrence of A. minutum in aquaculture areas along western coast of Taiwan

from 1992 to 1995. Each data denotes number of samples containing A. minutumftotal number of samples

collected {(occurrence rate%).

1992 1993 1994 1995 1992-1995
jan. 0/21 (0%) 3/21 (14%) 15/29(52%) 6/22(27%) 24/93(26%)
Feb. 1/24 (4%) 5/33 (15%) 5/31(16%) 6/32(19%) 17/120(14%)
Mar. 0/20 (0%) 7/53 (13%) 5/41(12%) 4/21(19%) 16/135(12%)
Apr. 0/12 (0%) 5/44 (11%) 2/20 (10%) 3/13 (23%) 10/89 (11%)
May 1/18 6%)  20/53 (38%) 9/70 (13%) 6/41 (15%) 36/182 (20%)
jun. 2/17 (12%) 18/91(20%) 4/35 (11%) 4/25 (16%) 28/168 (17%)
Jul. - - 1/22 (5%) - 1/22 (5%)
Aug. - 1/25 (4%) - 1/25 (4%)
Sep. - 1/24 (4%) - 1/24 (4%)
Oct. 1/17(6%) 1/6 (17%) 0/15 (0%) - 2/38 (5%)
Nov. 2/18(11%)  11/37 (30%) 2/11 (18%) - 15/66 (23%)
Dec. 16/44(36%)  13/40 (33%) 25/45 (56%) - 54/129 (42%)
Total 23/191(12%) 83/378 (22%) 70/368 (19%) 29/154 (19%)  205/1091 (19%)
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Table 2. The occurrence of A. minutum in aquaculture areas by region from 1992
to 1995.
Region No. of sampling No. of sampling station Occurrence rate
stations with A. minutum (%)
Changhwa Hsien 11 2 18
Yunlin Hsien 11 1 9
Chiayi Hsein 12 1 8
Tainan Hsein 12 2 17
Pingtung Hsein 50 31 62
Total 96 37 38
D ANEBSEI AR ALK B R ppb » NO3-N : 33-259 ppb » NO2-N : 1-333
ppb » PO4-P : 8-633 ppb Kk SiO3-Si : 190-4310

el 1992 5% 1995 EMFTHRE & A /INERELK
ARG TR LR R B LAR AR E AR
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0 P B PR LB = 15 66 % 0 30 ppt LA B4
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7.38-10.27 » L pH ES 7.51-8.00 2tk FRksEr
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R B 8 Btk o 4 2 M ) S [ e Y
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FERES M HEET  HI—FKEEE
W TAERIER > LRSS PR L 2RE -



Table 3.  The occurrence of A. minutum by station from 1992 to 1995.

Station code No. of samples No ofsa:.np fes with A. Occurrence rate (%)
minutum

Changhwa
CHI 30 1 3
CHN 23 1 4
Yunlin
YLK 33 1 3
Chiayi
CYJ3 16 1 6
Tainan
TND2 16 1
TNL3 22 1 5
Pintung
PTB1 18 2 ”
PTB2 25 6 24
PTB3 55 41 75
PTB5 11 6 55
PTB6 7 3 43
PTB7 2 1 50
PTC1 52 12 23
PTD1 7 2 29
PTD2 41 9 22
PTD3 3 2 67
PTE1 53 18 34
PTE2 7 2 29
PTF6 23 ] 4
PTF8 24 4 17
PTG 30 15 50
PTH1 10 8 80
PTH2 8 3 38
PTL 42 3 7
PTO2 2 2 100
PTP 1 100
PTZ1 5 2 40
PTZ2 24 9 38
PTZ4 24 12 50
PTAA1 1 50
PTAA2 2 2 100
PTAA3 7 78
PTAB1 10 9 90
PTAB2 11 8 73
PTAB3 5 100
PTAB4 2 100
PTAC1 1 50

Total 657 205 31
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Table 4.  The environmental conditions of ponds with A. minutum.

Environmental conditions  No. of samples with  Occurrence rate(%)

A. minutum
Cell number (cells/ml)
<10 61 73
11-100 18 21
700-1,000 4 5
10050 1 1
Salinity (ppt)
5-10 14 7
11-20 135 66
21-30 50 24
31-36 6 3
Water temperature ('C)
14.6-20 7 4
20.1-25 72 38
25.1-30 71 37
30.1-33.8 41 21
36 1 0
pH
7.38 1 0
7.51-8.00 85 42
8.01-8.50 68 34
8.51-9.00 32 16
9.01-9.50 14 7
10.27 1 0

Table 5.  Water quality of ponds with high density of A. minutum.

Station code PTAA3 PTAA3 PTAA3 PTAA3 PTH1 PTH1 PTH1
Date 94/12/14 95/1/18 95/2/16 95/3/9 94/12/14 95/1/18 95/2/16

Temperature(C) 25.3 21.8 21.8 25.2 25.5 21.7 21.0
Salinity(ppt) 15 15 15 15 15 14 1
pH 7.84 7.93 7.90 8.04 7.70 7.79 8.05
NH4-N(ppb) 1060 460 730 40 220 760 80
NO3-N(ppb) 220 267 192 79 42 74 259
NO2-N(ppb) 146 105 141 7 329 304 86
POA4-P(ppb) 34 6 17 7 571 8 17
SiO3-Si(ppb) 4310 3690 3070 2380 4200 3090 2800

A. minutum(cells/ml) 4 772 35 10,050 8 101 68
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The Occurrence of PSP Containing Dinoflagellate in West Taiwan
Aquaculture Area and the Pond Water Conditions

Abstract

Alexandrium minutum containing PSP toxin is a harmful dinoflagellate. We have carried out an toxic algal
monitoring program along the south west coast of Taiwan since 1992 to understand its occasional blooming and
the correlation with toxic clam. This report was based on the data collected from 1992 through 1995. Waters of
the clam rearing ponds, neighboring fish or crustacean ponds and the ditches between them from area of
Changhwa, Yuntlin, Chiayi, Tainan, and Pingtung Hsien, were collected. Physical data and A. minutum of the
water samples were studied. Total number of the water samples were 1091. Among them 205 samples (19%)
had cells of A. minutum in it. Toxic algae were found existing through the year, but more frequently (26%) found
in December. Among five Hsiens the highest occurrence (97%) was found in Pingtung. Samples containing A.
minutum were mostly found in one of the ditches near the estuary of Kaoping river. Mostly, the cell density was
less than 10 cells/ml, however, a few water blooms containing algal cells more than 10,000 cells/ml were found,
the culture milkfish and tilapia were morbid. Salinity of the water samples containing A. minutum ranged
between 5-36 ppt with the highest occurrence of algae between 11-20 ppt. Water temperature ranged between
14.6-36 'C with the highest between 20-30 °C. pH ranged between 7.38-10.27 with the highest between 7.51-
8.00. The nutrient concentrations were NH4-N 80-2700 ppb, NO3-N 33-259 ppb, NO2-N 1-333 ppb, PO4-P 8-
633 ppb and SiO3-Si 190-4310 ppb, the range of samples containing A. minutum was narrower, however, there

was no relationship between the algal density and the nutrient concentration.

Key words : Alexandrium minutum, Occurrence rate, Land-based ponds.
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