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Appendix I-
Results of the analysis of water and faunal samples for the presence of algal toxins at CIFT

YEAR 2001
Sample [Date /Month |Location PSP DSP Phytoplankton
Dyspnea,abnormal gait,
‘Water 28-Oct Vizhinjam Bay |Absent death in24 hours. \Dinophysis caudata.
Water 28-Oct Vizhinjam sea |Absent Absent
Water 29-Oct Thalassery Absent Absent
Water 11-Nov Vizhinjam sea |Absent Absent
Water 13-Nov Thalassery |Absent Absent
\Perna viridis |11-Dec Thalassery |Absent Absent
Water 11-Dec Thalassery |Absent Absent
IPaphia sp 17-Dec Dalavapuram  |Absent Absent
\Perna viridis |17-Dec Dalavapuram  |Absent Absent
\Perna viridis |20-Dec Pallikandy Absent Absent
Perna viridis [20-Dec Tikkodi /Absent Absent
Perna viridis |28-Dec Moodadi |Absent Absent
\Perna indica [30-Dec Vizhinjam Absent |Absent
'Water 30-Dec Vizhinjam Bay |Absent Absent
‘Water 30-Dec Vizhinjam sea |Absent Absent
YEAR 2002
Sample [Date/ Month |Location PSP DSP
Perna viridis |14-Jan Thalassery Absent Absent
Water 14-Jan Thalassery Absent Absent
\Perna viridis [{18-Jan Moodadi Absent Absent
\Perna viridis |18-Jan Tikkodi Absent Absent
\Perna viridis |19-Jan Pallikandy Absent Absent
Perna viridis |24-Jan Thankassery  |Absent Absent
\Perna viridis |28-Jan 'Vizhinjam Absent Absent
Water 28-Jan Vizhinjam Absent Absent
\Perna viridis [8-Feb Moodadi |Absent Absent
\Perna viridis |8-Feb Tikkodi Absent Absent
\Perna viridis |11-Feb Thalassery |Absent Absent
Water 11-Feb Thalassery |Absent Absent
\Perna viridis |[12-Feb Vizhinjam |Absent Absent
(Water 12-Feb |Vizhinjam Absent Absent
\Perna viridis |11-Mar Thalassery |Absent Absent
Water 11-Mar Thalassery |Absent Absent
Water 12-Mar 'Vizhinjam sea |Absent Absent
Paralysis,Diarrhoea,
Dyspnea Pseudo- nitzschia pungens,
Water 7-Apr Vizhinjam 1 Absent .Death in 10 minutes. Trichodesmium sp
Moved restlessly, Trichodesmium sp,
Water 7-Apr Vizhinjam 2 |Absent imbs stretched . Dinophysis miles
\Perna viridis |13-Apr Thalassery Absent Absent
Paralysis,Diarrhoea,
Dyspnea, \Pseudo- nitzschia pungens,
Water 13-Apr Thalassery Absent Death in 8 minutes. Prorocentrum micans
\Perna viridis |13-May [Thalassery /Absent  Absent
'Water 28-May \Vizhinjam 1 Absent Absent
'Water 28-May Vizhinjam 2 \Absent Absent
Perna indica |10-Jun Thalassery |Absent Absent




Sample ]Date /Month|Location PSP |DSP Phytoplankton
‘Water 10-Jun Thalassery Absent|Absent
\Perna indica |10 June Vizhinjam Absent|/Absent
'Water 10 June Vizhinjam sea Absent|Absent
'Water 15-Jul Thalassery Absent|Absent
Water 26-Jul Vizhinjam Bay Absent|/Absent
Water 26-Jul 'Vizhinjam sea Absent|Absent
\Perna indica |13-Aug Thalassery Absent/Absent
(Water 13-Aug Thalassery Absent/Absent
‘Water 20-Aug 'Vizhinjam Bay AbsenllAbsent
Water 20-Aug Vizhinjam sea AbsenllAbsem
\Perna viridis |3-Sep Elathur AbsentJAbsent
Died in 5 minute.
Presence of water
Water 4-Sep {Puthiyappa Absent| soluble toxin. Chattonella marinal
Fish 4-Sep IPulhiyappa Absent]
Fish 4-Sep |Puthiyappa Absent
Fish 4-Sep |Puthiyappa Absent|
Unconscious,
Water 11-Sep onad 9.30 AM Absent|later recovered. Chattonella marina
Coma,died 2 hours
Presence of
'Water 11-Sep Konad Bloom 1 Absent| water soluble toxin. [Chattonella marinal
Died in 5 minute.
Presence of a
Water 11-Sep |[Konad Bloom 2 Absent|water soluble toxin.  |Chattonella marina
||( Dyspnea,paralysis.
Water 11-Sep onadl1.30 AM Absent|Death in 5 minutes.  |Chattonella marin
Coma,died in 1/2 hour.
JPresence of water
Water 11-Sep Konad2.30 AM |Absentjsoluble toxin Chattonella marina|
Water 12-Sep Kappad 11.30AM Bloom AbsantlDied in 10 minute. Chattonella marina
Dyspnea,coma,
Water 12-Sep Kappad 11.30AM Control Absentjdied in 50 minutes.  |Chattonella marina
'Water 12-Sep [Kappad 2.30 PM AbscntIDied in 10 minute. Chattonella marina
‘Water 12-Sep Kappad Noon Abscnl'Coma .death. Chattonella marinal
'Water 13-Sep ‘Chombal 12PM AbsentlDied in 5 minute. Chattonella marinal
\Donax sp  |13-Sep ‘Chombala AbsentIAbsent
\Perna viridis |13-Sep 'Chombala Absent{Absent
'Water 13-Sep Chombala 2PM Absent{Absent
Water 13-Sep (Chombala 9.30 AM Bloom  |Absent|Died in 5 minute. Chattonella maring
Water 13-Sep 'Chombala 9.30 AM non bloom|Absent|Absent
Perna viridis |13-Sep Elathur Absent|Absent
Perna viridis |13-Sep Moodadi Absent{Absent
Perna viridis |13-Sep Tikkodi Absent|Absent
Water 27-Sep Kappad 1 Absent/Absent
\Perna viridis |27-Sep Tikkodi Absent|Absent
Water 28-Sep Chombala bloom Absent|/Absent
Water 28-Sep Chombala non bloom Absent|Absent
'Water 28-Sep Puthiyappa Absent/Absent
\Perna viridis |28-Sep Thalassery Absent|Absent
\Perna viridis |29-Sep \IChombala Absent/Absent
\Perna viridis [14-Oct (Thalassery Absent|Absent
Water 14-Oct halassery Absent|{Absent




Sample Date IMonthlLocation PSP |DSP Phytoplankton
\Perna indica 12 Nov 'Vizhinjam \Absent{Absent
ater 12 Nov Vizhinjam Bay  |Absent{Absent
Water 12 Nov Vizhinjam Sea  |Absent|/Absent
Water 29-Nov Vizhinjam Bay  [Absent|Absent
Water 29-Nov Vizhinjam Sea  |Absent{Absent
Perna indica 16-Dec Moodadi Absent|Absent
‘Water 16-Dec Moodadi Absent{Absent
\Perna indica 16-Dec Pallikandy Absent{Absent
‘Water 16-Dec Pallikandy Absent|Absent
\Perna indica 16-Dec Tikkodi Absent|Absent
Water 16-Dec Tikkodi Absent{Absent
YEAR 2003
\Perna viridis 4-Jan Thalassery Absent|/Absent
‘Water 4-Jan Thalassery AbsemlAbsent
\Perna viridis 18-Jan Moodadi Absent{Absent
\Perna viridis 18-Jan Tikkodi /Absent|/Absent
Brown Mussel 20-Jan Vizhinjam Absent/Absent
‘Water 20-Jan Vizhinjam Absent/Absent
Perna viridis 10-Feb Moodadi /Absent|/Absent
Perna viridis 10-Feb  [Tikkodi Absent/Absent
\Perna viridis 11-Feb Thalassery AbsemIAbsem
Water 11-Feb Thalassery AbsentlAbsent
Perna viridis 20-Feb  [Vizhinjam Absent|Absent
Water 20-Feb  [Vizhinjam Absent/Absent
Perna viridis 12Mar  [Thalassery Absent/Absent
Water 12-Mar  [Thalassery Absent/Absent
Water 21-Mar  |Vizhinjamsea  |Absent/Absent
Water 17-Apr \Vizhinjam 1 Abscnlﬂ\bsent
Water 17-Apr 'Vizhinjam 2 AbsemlAbsent
\Perna viridis 13-Apr Thalassery AbscntlAbscnt
‘Water 13-Apr Thalassery AbsemIAbsenl
\Perna viridis 3-May Thalassery |Absent|Absent
\Water 20-May Vizhinjam 1 \Absent{Absent
Water 20-May Vizhinjam 2 \Absent|Absent
\Perna indica 10-Jun Thalassery \Absent/Absent
Water 10-Jun Thalassery Absent|{Absent
Perna indica 18 June Vizhinjam Absent/Absent
'Water 18 June Vizhinjam sea /Absent|/Absent
'Water 5-Jul ‘Thalassery Absent|/Absent
Water 20-Jul Vizhinjam Bay  |Absent/Absent
Water 20-Jul Vizhinjam sea  |Absent|Absent
\Perna indica 3-Aug Thalassery |Absent|Absent
Water 3-Aug (Thalassery /Absent|/Absent
Water 25-Aug Vizhinjam Bay  |Absent/Absent
Water 25-Aug Vizhinjam sea Absent/Absent
'Water 15-Sep Chombal \Absent|Absent
Perna indica 15-Sep Chombala \Absent|Absent
Water 4 Sept Narakkal sea \Absent|Died in 10 minute. Presence|Chattonella marina
of water soluble toxin
Water 4 Sept Narakkal farm 1 |JAbsent|Died in 10 minute. Chattonella marina




Sample IDate /Month|Location PSP |DSP Phytoplankton

‘Water 4 Sept Narakkal farm 2 [Absent|Died in 15 minute. Chattonella marina
ater 4 Sept Narakkal farm 3 [Absent|Died in 5 minute. Chattonella marina,

Fish 4 Sept (Narakkal sea /Absent|Absent

Fish 4 Sept Narakkal farm 1  |Absent|/Absent

Villorita cyprinoidesi4 Sept Narakkal farm 1 |Absent|Absent

Villorita cyprinoidesi4 Sept Narakkal farm 2 [Absent|/Absent

Villorita cyprinoidesi4 Sept Narakkal farm 3 [Absent|Absent

'Water 6 Sept Narakkal sea Absent|Absent

Water 6 Sept (Narakkal farm 1 |Absent|Died in 10 minute. Chattonella marina

Water 6 Sept (Narakkal farm 2 |Absent|Died in 10 minute. Chattonella marina

'Water 6 Sept (Narakkal farm 3 |Absent|Absent

Fish 6 Sept Narakkal sea Absent|Absent

[Fish 6 Sept Narakkal farm 1  |Absent|/Absent

Villorita cyprinoides| 6 Sept Narakkal farm 1  |Absent|Absent

Villorita cyprinoides| 6 Sept Narakkal farm 2 |Absent|Absent

Villorita cyprinoides| 6 Sept (Narakkal farm 3 |Absent|Absent

Water 9 Sept Narakkal sea \Absent|Absent

Water 9 Sept (Narakkal farm 1  |Absent|Absent

‘Water 9 Sept Narakkal farm 2 [Absent|Absent

‘Water 9 Sept (Narakkal farm 3 |Absent|Absent

Fish 9 Sept Narakkal sea \Absent|Absent

Fish 9 Sept Narakkal sea |Absent|Absent

Villorita cyprinoides| 9 Sept (Narakkal farm 1  [Absent|/Absent

Villorita cyprinoides 9 Sept  [Narakkal farm 2 |Absent|Absent

Villorita cyprinoides) 9 Sept INarakkal farm 3 |Absent{Absent

Water 11 Sept (Narakkal sea Absent|/Absent

‘Water 11 Sept (Narakkal farm 1  |Absent|Absent

'Water 11 Sept (Narakkal farm 2  |Absent/Absent

Water 11 Sept (Narakkal farm 3 |Absent|/Absent

Fish 11 Sept (Narakkal sea Absent|/Absent

Fish 11 Sept (Narakkal farm 1 |Absent|Absent

Villorita cyprinoides|11 Sept (Narakkal farm 1  |Absent|Absent

Villorita cyprinoides|11 Sept Narakkal farm 2 |Absent|Absent

Villorita cyprinoides|11 Sept (Narakkal farm 3 |Absent|Absent

Water 23 Sept INarakkal sea Absent|Absent

Water 23 Sept (INarakkal farm 1 |Absent|/Absent

'Water 23 Sept INarakkal farm 2 |Absent|Absent

Water 23 Sept (Narakkal farm 3 |Absent{Absent

Fish 23 Sept [Narakkal sea Absent|Absent

Fish 23 Sept (Narakkal farm 1  |Absent|/Absent

Villorita cyprinoides(23 Sept [Narakkal farm 1 |Absent|Absent

Villorita c;yprinoides[ZJ Sept (Narakkal farm 2 |Absent|Absent

Villorita cyprinoideslﬂ Sept [Narakkal farm 3 |Absent|Absent
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On Occurrence of Certain Biotoxins along the
Kerala Coast

A SONA, K. ASHOK KUMAR, M.K. MUKUNDAN
R JUGUNU?*, V. KRIPA* and C.P. GOPINATHAN®

Central Institute of Fisheries Technology
P.O. Matsyapuri, Cochin - 682 029, India

Occurrence of algal blooms has been reported from the coastal
regions of Kerala. A study was conducted to collect detailed
information on location and seasonality of the incidence of PSP and
DSP toxins in the bivalves of this region for providing advance warning
to avoid shellfish poisoning. A database on the hyvdrographic
parameters in relation to algal blooms and toxic blooms at selected
stations, which are sites of frequent blooms in the past years, was
prepared. Data on the presence of biotoxins in mussels and water
samples penedically collected from Moodadi. Tikkodi, Pallikandy,
Elathur, Thalassery, Fort Cochin and Vizhinjam. which are the main
mussel landing centers of the state, are reported. Apant from this, the
occurrence of PSP and DSP in edible oyster, Crassosirea madrasensis
from Central Marine Fisheries Research Institute’s fanm in Ashtamudi
lake and the black clam Villorita cyprinoudes from Vembanad lake,
monitored regularly, are also discussed.  [n August 2000, the bloom
of Gymnodinium pulchellum in Fort Cochin region was found to contain
paralytic shellfish poison. Six other blooms were observed in Calicut,
Chombala. Narackal, Vizhinjam, and Thankassery during the period

" July-September 2001.  The causative species were identified as
Noctiluca scintillans, Heteroaulacus spp. and Prorocentrum micans all
of which were non-toxic. The study revealed that the incidence of PSP
producing algal blooms are low along the Kerala coast and level of
toxin is well below (<21 pg.100g") the toxic limit of 80 pe. 100g" of
shellfish mzat. In the light of the hydrographic data. the causative algal
species and the occurrence of PSP and DSP toxin in the environment
and birzive meat, the safety of molluscan fishes of Kerala coast s
discussed

Key words: Biotoxins, algal bloom, bivalves, Kerula

India, b2ing 2 major exporter of seafood products has to assure the
quality and safety of her products. The incidence of murine biotowins in
seafood has become a threat to consumers. The two mayor biotoains that




Biotoxins Kerala coast 315

cause threat to Human health are paralytic shellfish toxin (PSP) and diarrhetic
shellfish toxin (DSP). Paralytic shellfish toxins are a group of neurotoxin
produced mainly by dinoflagellates belonging to genus Alexandrium,
Pyrodiniwm, and Protogonyaulax. These dinoflagellates occur both in the
tropical and moderate climate zones (Hall, 1982; Krogh, 1988; van Egmond
et al., 1993). Shellfish grazing on these algae accumulate the toxins. The
maximum permitfed level of paralytic shellfish toxin in Bivalve Mollusks
is 80 pg.100g'edible tissue (Council of the European Communities, 1991).

Kerala state along the west coast of India is the major producer of
bivalves. Bivalves especially mussels (Perna indica and Perna virides) and
clams (Villorita cyprinoides, Paphia malabarica, ard Meritrix casta) are
fished and marketed locally. Considering the importance of bivalves it is
necessary to study the living environment of the bivalves and also the
possibility of algal blooms, which may cause toxins in the bivalves. Hence
it is necessary to study the existence of toxin producing algal bloom and
the amount of toxin, which may be present in the bivalves growing in that
environment. The present study has been taken up with this view.

Materials and Methods

Three sampling sites along the Kerala coast namely Thalassery, Fort
Cochin and Vizhinjam, which had the incidence of algal blooms in previous
years were selected and studied from April 2001 to September 2001. Mussel
and water samples, periodically collected from these centers were analysed
for PSP. . '

The hydrographic variation and phytoplankton composilién of the

= coastal waters at Thalasherry, Cochin and Vizhinjam were monitored

regularly. The chemical characteristics of the surface water collected were
analyzed for dissolved orthophosphate (Murphy & Riley, 1962), nitrate and
nitrite (Morris & Riley, 1963) and chlorophyll pigments by Spectrophoto-
- metric (Parsons et al., 1984). Dissolved oxygen was measured by Winkler
method (1888), and salinity using salinometer (ATAGO - S/Mill-E, Japan).
Tgtal suspended solids (TSS), total Organic Carbon (TOC), surfactants
(SURF), biological oxygen demand (BOD) and chemical oxygen demand
(COD) were measured by Pastel UV Spectrophotometer. Qualitative
assessment of the phytoplankton at these sites was done by collecting the
nlanktan and identifvine them to the species level (Subramanyan, 1971). The
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The green mussel, Perna viridis collected from north and central Kerala
and brown mussel, Perna indica from the natural bed of Vizhinjam were
transported to the lab in the live condition and refrigerated. The samples were
later analyzed for PSP by mouse assay (AOAC, 1990). The samples were
collected monthly and during bloom period samples were collected daily.

Results and Discussion
Algal blooms:

Table 1 shows the date, location and algal species notices-during the
bloom. The blooms were noted mainly in the post monsoon period. Noctiluca
scintillans, Noctiluca milaris, Heteroaulacus sp. and Prorocentrum micans
have all been responsible for harmful algal blooms. Prorocentrum micans
has been reported to cause toxic bloom in Northern Britany (Lassus &
Berthome, 1988) and in Portugal (Pinto & Silva, 1956). However in Kerala
the bloom was mild and did not cause any toxic condition. In the regular
monthly observations on the phytoplankton composition along north Kerala,
toxic algae in substantial quantities were not observed.  Leptocylindrus
dandius, Astrionella japonica, Thallgssiothrix fraunfeldii, Cosinodiscus sp.,
Rhizosolenia sp., Thallassinema nitzchoides are the major species found in
this area.

Table 1. Date, location and algal species identified during algal bloom

Date Location Algal species Intensity
25-07-2001  Calicut Noctiluca scintillans -
04-08-2001  Chombala Noctiluca scintillans Golden yr.l-low colored bloom

09-08-2001 Fort Kochi  Hetercaulacus sps Very dense bloom. Sea was brick
* red colored in the morning, inten-
silies to a dark brown color by
afternoon. By next afternoon
coloration had disappeared. Fish
mortality was reported.
26-08-2001  Vizhinjam Noctiluca milaris -

17-08-2001  Thankassery  Prorocentrumm micans Red patchy discoloration in the
' harbour arca

11-09-2001 Chombala Prorocentrum micans Red discoloration as narrow streak.
Fish monality reported.
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Table 2 shows the seasonal changes in the hydrographic parameters in
Fort Kochi region. The bloom of Heteroaulacus sp. in Narackal reported
of fish mortality. This might be due to clogging of algae to the gills. Along
Vizhinjam, Noctiluca milaris bloomed in August 2001. However, in this
region harmful algae were observed though they did not cause any water
discolorations or mortality. The plankton blooms formed by the dinoflagellate
Noctiluca miliaris have been implicated in mortality (Subramanian, 1985).

The gross productivity, which was 2.13 mgC.I".day! prior to the bloom,
increased to 5.97 mgC.I".day™! during the bloom and further rose to 10.11
mgC.I" day” after the Noctiluca scintillans bloom at Chombala. The total

- quantity of phytoplankton, namely gross productivity was increased, clearly
indicating the algal growth. The net productivity (i.e. Gross productivity
— Respiration) shows a slight increase. Similar trend was observed for
Chlorophyll a, c and BOD. A recent investigation of remote sensing of
harmful algal blooms shows high near-shore chlorophyll a in the bloom region
(Yin et al., 1999).

Table 2. Seasonal changes of hydrographic parameters at Fort Kochi

Parameters April May June  Aug.* Aug**  Sept
Productivity Gross 0.853 19395 1.7066 6.542 3491 1.1308
(mgC.1" day") Net 0.627 0.8467 08524 09344 0873 09899
Chlorophyll A 1248 1346 1873 78.01 4405 -
(pg™ B 0.645 0327 1.055 0.00 1.047 - .

&4 0320 0785 1629 2321 2648 -

Nutrients NH 345 019 000 2328 659 000
(A PO, 159 136 08  4.71 384 076
NO, 117 290 019 419 238 001

NO, 6.90 048 0.06 0.26 0.42 0.08
Temperature (°C) 29 28 282 28 28 283
Salinity (%) 33 34 27 KX] 33 32
pH 8.02 821 8.10 9.0 8.21 8.14
Dissolved oxygen (mg O 1) 446 324 527 585 407 476
Total suspended solids (ppm) 646 42 66 605 465 125
Total organic carbon (ppm) 1.8 1.4 1.6 13.2 1.2 1.6
Surfactants (ppm) 0.4 03 0.4 0.4 0.3 0.2
Chemical oxygen demand (ppm) 5.4 48 5.3 43 236 56
Biological oxygen demand (ppm) 24 L 14 22 15.6 10.6 2.1

—

* Represents the hydrographic paramelters recorded during the bloom of Hereroaulacus sp. in Narackal
on  9-8-2001;

** Represents the hydrographic parameters recorded during the bloom of Hereroaulacus sp. in Narackal
~ oa 108-2001;

No collection in lulv cince the cea was roush
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Table 3. Seasonal dnmgs o[hydmgnphic parameters at 'l‘lnlasery

Parameters © ey Apil  May  June  July © Aug  Sept**
Productivity Gross 1.4547 14547 2.1337. 5974- 10.114 's67
(mgC1".day™) Net . 04849 09698 12802 04267 52362 3927
Chlorophy!l A 2622 5.8036 03206 6.0806 10287 5.74]
(pg") * B 258 06221 00 0928 09662 09427
: T c 24 18732 00226 07658 1.764 22871

) NH, 17751 145 419 938 932 034
Nutrients PO, 1339 173 100 237 237 288
gl ' NO, 012 127 036 . 279 026 4.6

© NO, 377 937 1065 1187 697 004

Temperature (°C) 315 29 27 28 27 29
Salinity (%) 30 34 31 33 35 35
PH 14 g21 817 T TR 832
Dissolved oxygen (mg O_1") 962 537 5722 1713 17128 53424
Total suspended solids (ppm) 15.6 24 10.1 385 385 10.2
Total organic carbon (ppm) 13.1 09 10.1 38.5 23 T2
Surfactants (ppm) 5.0 0.4 03 0.4 0.4 0.4
Chemical oxygen demand (ppm) 35.0 0.3 1.2 7.6 76 3.1
Biological oxygen demand (ppm) 132 0.4 0.3 3.1 kN | 2.8

* Represents hydrographic paramciers recorded during the bloom of Nocriluca scum"am in

Chombala on 4-8-2001.

** Represents hydrocraphlc parnmclcrs rccordcd during the bloom of Prorocentrum micans in
Chombala on 11-9-2001.

Table 4. Seasonal changes of hydrographic parameters at Vizhinjam
Parameters Apnil May June July August®
Productiviry Gross 1.9395 0.8534 1.1454 1.9382 3.4908
(mgC.1" day™) Net 09698 04267 08268 09691  1.7454
Chicrophyll A 0.274 1.9354 0.723 0.856 46296
(pg "), B 1.8808 0.0 0.682 0.483  0.4253
C: 2.944 3.5638 0.939 1.213 1.3663
NH, 0.00 0.00 0.00 0.12 333
Nutrients PO, 0.54 0.73 0.82 0.90 1.82
(g1 NO, 0.10 0.04 9.03 8.43 22.87
NO, .11 4.73 0.28 0.46 0.76
Temperature (°C) 30 29 27 285 29
Salinity (%) 33 34 26 28 35
PH . 8.21 1.56 8.02 8.13 8.17
Dissolved oxygen (mg O i s 4523 31234 432 4.64 4 8336
Total suspended solids (ppm) 24 8.0 42 64 46.6
Total organic carbon (ppm) 0.9 2.5 Z5 09 1.2
Surfactants (ppm) - 0.4 0.3 0.3 0.4 0.4
Chemical oxygen demand (ppm) 0.4 8.2 03 43" 3.2
Biological oxygen demand (ppm) 0.4 3.7 0.3 24 0.5

* Represents the hydrographic parameters recorded during the blnom of Prorocentrum micans in

Thankasserv on 17-8-2001.
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: Toxicity appears to be related to the high concentration of the algal oells:
- a water temperature of 70° to 75°F, high PH, and length of exposure to sunlight
(Iurgcns 1953; Muncy, 1963). Temperature recorded during bloom was 28-
29°C. In Hong Kong, red tides higher incidence of red tides was recorded
when the sea temperature was around 20-23°C-(Chan & Liu, 1991).
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Salinity and pH showed slight increase charactenistic of the species. The
dissolved oxygen, nutrients have found to be increased. A 10-fold increase
- in mean dissolved phosphate levels and 5-fold increase in mean dissolved
nitrate levels resulted in a very large increase in phytoplankton, and increase
in red tide blooms (Chan & Hodgkiss, 1987; Hodgkiss & Chan, 1983; 1986;
1987). TSS and COD values, which were low before the bloom increased
at the time of bloom and decreased after the bloom. At Narakkal, similar
trend was observed for these parameters and also for Gross productivity,
Chlorophyll a, ¢, phosphate content, TOC and BOD at Heteroaulacus sp-
bloomsite. Contrary to this, during the bloom of Prorocentrum micans at
Chombala, the gross and net productivities, nitrite content and BOD showed
a decreasing trend from the pre bloom period. This might be due to varied
nutrient requirement of different algal species responsible for bloom.

ks ‘-\‘2! L

The mussel samples analysed for the presence of paralytic shellfish
toxins by mouse bioassay indicated no detectable toxins. However fish kills
had been reported in Narackal. This could be due to the clogging of algae
to the gills.

Paralytic shellfish poisoning is a worldwide problem. Phytoplankton
blooms occur at the eutrophic zones. Prior to blooms, the nutrient levels
will rise. The blooms, however, did not cause any danger to humans. More
work is to be done in these areas to provide warning to shellfish farmers
and consumers about period of incidence of blooms and effect of toxicity.
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