Fig.1 Three HAB incidences, all by Noctiluca scintillans had been recorded in the Gulf of Mannar, viz. during 2019September (B1), 2020 September and October (B2) and 2021 October (B3).
Fig.2 . Occurrence of N. Scintillans bloom  at Mandapam on 15th September 2019.
Fig.3 The occurrence of Noctiluca bloom (B2) started along the coast of Gulf of Mannar from Mandapam (9.2770° N, 79.1252° E) to Vedalai( 9.2723° N, 79.1040° E) (about 5 km during 27th September 2020.
Fig.4. The green Noctiluca scintillans bloom(B3) was observed along the coast of Gulf of Mannar stretching from Thonithurai to Seeniyappa Dharga (about 15 kms) with the crashing of the bloom occurring around 20th and 21st October, 2021.
Fig.5. Chlorophyll concentrations started decreasing from 14 November, 2021 to 30 November, 2021.
Fig.6. Microscopic picture of Noctiluca scintillans   large and spherical in shape with a single flagellum 
Fig.7. Microscopic picture of Noctiluca scintillans   with presence of several separate food vacuoles containing different diatom species has been observed 
Fig.8 a. N. Scintillans bloom  caused mass mortality of about 20 fish groups mostly associated with coral reefs all along the stretch during 2019.
Fig.8 b. Reef associated eels, groupers, rabbitfishes and parrotfishes also died and washed off along Krusadai Island during 2021.
Fig.9. A total of 32 cobia brooders (24 males and 8 females) succumbed to death due to choking of the gills and eventually hypoxia occurred within two days of the harmful algal bloom event during 2019.
Fig.10. During, 2021 the cage cultured fishes like, Cobia (R.canadum ), Caranxignobilis, Silver pompano (Trachinotusblochii), and Lethrinus sp in all the cages were killed completely,  which were maintained by MRC of CMFRI.
Fig.11 a.Pompano gill.  Uniform hypertrophy  of the primary lamellae were observed in all the gill filaments. H&Ex40x 
 Fig.11 b.Hyperaemia and erythrocytosis also observed in the secondary lamellae.H&Ex200x 
Fig.12a.Synechiae formation was at the tip of the lamellae and it showed spear shaped complete necrosis of secondary lamellae and sloughing off of secondary epithelium. H&Ex100x
Fig.12b The dilatation of the primary lamellae and medullary cavity. The secondary lamellae revealed aggregation of the erythrocytes, hyperaemia   erosion and necrosis. H&Ex100x
Fig.13 a. The large patches of very high bloom like chlorophyll concentration is observed along the coastal areas of Perriyapattinam -Muthupetta-Mandapam  where the cages were located and in the adjacent  continental shelf waters.
Fig.13 b. The bloom to occupy the central-eastern GoM waters in a semi-circular pattern flanking the south western coast of Srilanka. Elevated chlorophyll concentration (15-45 mgm-3 ) is contained in a ribbon –like pattern
Fig.13 c. Chlorophyll concentrations are less intense compared to 3rd October, 2020 with values between 10-22 mgm-3. 
Fig 14.   The Similar pattern of bloom –like chlorophyll distribution is observed during 9thSeptember, 2021, 13, 18 and 22 October 2021 (Fig14 a, b, c&d).
Fig. 15. Graph. The minimum chlorophyll concentration during the 1-4 weeks in the central eastern waters of GoM (8-8.7) ranged between 0.43-0.79 mgm-3 during September, 2019.
Fig.16. Graph. Maximum value of 25.6 and 20.9 mgm-3 chlorophyll was observed during the 2nd and 3rd week of September along 8.95-8.91 N latitude close to the coastal waters near the cage site.
Table 1. The physico-chemical parameters of the  sea water during the bloom period
