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Abstract
Background and Objectives: Phytoplankton are essential primary producers in marine ecosystems and reliable
indicators of water quality and environmental conditions. The coastal waters around Samui Island, Surat Thani
Province, are ecologically, economically, and tourism-important areas that have experienced increasing pressures
from tourism, coastal development, and human activities. These pressures may influence the structure, composition,

and spatial distribution of phytoplankton communities. In addition, the coastal areas around Samui Island are
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characterized by diverse land and sea uses, including tourism areas, local communities, piers, and marine
activities, resulting in different coastal environmental conditions among areas. However, baseline information on
phytoplankton species composition, diversity, and spatial distribution around Samui Island remains limited,
particularly data comparing different coastal zones around the island. This study aimed to investigate phytoplankton
diversity, species composition, and spatial distribution patterns to support coastal ecosystem assessment, water
quality monitoring, and sustainable coastal resource management.

Methodology: This study was conducted in the coastal waters around Samui Island, Surat Thani Province, Thailand.
Seawater samples were collected from five coastal areas, including Mae Nam, Bang Rak, Chaweng, Hua Thanon—
Lamai, and Nathon beaches, at distances of 300 and 500 m from the shoreline, resulting in 10 sampling stations.
Samples were preserved with Lugol's iodine solution and analyzed using the Utermohl sedimentation method.
Phytoplankton species were identified and counted under an inverted microscope. Phytoplankton density
(cells L™, species composition, and diversity indices were determined. Species richness, Shannon-Wiener
diversity index, Pielou’s evenness index, and Simpson dominance index were used to evaluate phytoplankton
community structure. Geographic coordinates and total phytoplankton density at each station were used for spatial
analysis. Spatial distribution patterns were analyzed using QGIS with spatial interpolation and presented as contour
maps to illustrate variations in phytoplankton density around Samui Island.

Main Results: Phytoplankton communities around Samui Island showed relatively high species diversity and
comprised several taxonomic groups. Diatoms were the dominant group, with Thalassiosirophyceae accounting for
an average of 20.6 species per station (32.09%), followed by Bacillariophyceae with 15.2 species (23.34%) and
Dinophyceae with 10.5 species (16.54%). Species richness ranged from 55 to 78 species, while the Shannon-
Wiener diversity index (H'), Pielou's evenness index (J'), and Simpson dominance index (D) ranged from
1.936-2.165, 0.468-0.513 and 0.229-0.239, respectively. No single species showed a clearly dominant proportion.
The moderate to relatively high values of the diversity and evenness indices, together with the low Simpson
dominance values, indicated a well-balanced phytoplankton community structure without clear species dominance.
Phytoplankton density varied among sampling stations, ranging from 22,152 to 65,590 cells L~ '. Higher densities
were observed at Chaweng and Hua Thanon-Lamai beaches, whereas lower densities occurred at Nathon Beach.
Spatial interpolation further demonstrated a distinct east-west gradient, with higher phytoplankton abundance along
the eastern and southeastern coasts than the western coast of Samui Island. Among the sampling stations, MN 500

recorded the highest phytoplankton density and species richness, while BR 500 had the highest Shannon-Wiener
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diversity and Pielou's evenness indices. These findings indicate considerable spatial variability in phytoplankton
community characteristics among different coastal environments around the island.

Conclusions: The coastal waters around Samui Island support relatively high phytoplankton diversity, with diatoms
as the dominant taxonomic group. Phytoplankton density showed clear spatial variation, with higher densities along
the eastern and southeastern coasts than the western coast. The diversity and evenness indices suggest that the
phytoplankton community remained relatively balanced, with no single species showing clear dominance. Areas
with high phytoplankton density should be continuously monitored together with water quality and nutrient data.
Such monitoring would help assess potential ecological changes, eutrophication risk, and future phytoplankton
blooms. These findings provide baseline information for long-term marine ecosystem monitoring and sustainable
coastal resource management on Samui Island.

Keywords: phytoplankton; diversity; spatial distribution; Samui Island; coastal ecosystem
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Table 1 Sampling locations and coordinates of phytoplankton collected around Samui Island

Station Code Sampling Area Distance from Shore Latitude Longitude
MN300-01 Mae Nam Beach 300 9.5668 99.993
MN500-02 Mae Nam Beach 500 9.5668 99.993
BR300-03 Bang Ruk Beach 300 9.5597 100.0576
BR500-04 Bang Ruk Beach 500 9.5597 100.0576
CW300-05 Chawang Beach 300 9.5297 100.0623
CW500-06 Chawang Beach 500 9.5297 100.0623
LM300-07 Hua Thanon-Lamai 300 9.4428 100.0238
LM500-08 Hua Thanon-Lamai 500 9.4428 100.0238
NT300-09 Nathon Beach 300 9.5365 99.936
NT500-10 Nathon Bech 500 9.5365 99.936
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Table 2 Phytoplankton species composition by taxonomic groups/classes at 10 sampling stations around

Samui Island, Surat Thani Province

Phytoplankton groups/classes Mean species/station SD Minimum  Maximum Mean species (%)
Class Thalassiosirophyceae (Diatoms) 20.6 2.27 17 24 32.09
Class Bacillariophyceae (Diatoms) 15.2 3.88 6 19 23.34
Class Dinophyceae (Dinoflagellates) 10.5 2.51 15 16.54
Class Coscinodiscophyceae (Diatoms) 9.1 1.6 7 11 14.11
Class Fragilariophyceae (Diatoms) 4 0.47 3 5 6.26
Class Cyanophyceae (Cyanobacteria) 1.7 0.67 1 3 2.64
Class Melosirophyceae (Diatoms) 1 0 1 1 1.57
Class Plagiogrammaphyceae (Diatoms) 0.7 0.48 0 1 1.13
Class Corethrophyceae (Diatoms) 0.6 0.52 0 1 0.95
Class Dictyochophyceae (Silicoflagellates) 0.5 0.53 0 1 0.78
Class Leptocylindrophyceae (Diatoms) 0.2 0.42 0 1 0.31
Class Noctilucaphyceae 0.2 0.42 0 1 0.28

Average number of phytoplankton species by group/class

Class Thalassiosirophyceae (Diatoms)
Class Bacillariophyceae (Diatoms)
Class Dinophyceae (Dinoflagellates)
Class Coscinodiscophyceae (Diatoms)
Class Fragilariophyceae (Diatoms)
Class Cyanophyceae (Cyanobacteria)
Class Melosirophyceae (Diatoms)

Class Plagiogrammaphyceae (Diatoms)

Phytoplankton groups/classes

Class Corethrophyceae (Diatoms)
Class Dictyochophyceae (Silicoflagellates)
Class Noctilucaphyceae

Class Leptocylindrophyceae (Diatoms)

Mean number of species per station

0.0 25 5.0 75 10.0 125 15.0

20.0

Figure 2 Average number of phytoplankton species in each group around Samui Island
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Figure 3 Representative phytoplankton species observed around Samui Island, Surat Thani Province:
(A) Thalassiosira sp., (B) Chaetoceros decipiens (C) Coscinodiscus sp.,

and (D) Pseudo-nitzschia spp. imaged under a microscope at 40x magnification
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Table 3 Diversity indices of phytoplankton communities at each sampling station around Samui Island

Sampling Station Species richness Shannon-Wiener Pielou's Evenness Simpson
() H" Wh Dominance (D)
MN 300 76 2.044 0.472 0.234
MN 500 78 2.039 0.468 0.233
BR 300 68 2.140 0.507 0.230
BR 500 68 2.165 0.513 0.229
CW 300 73 2.053 0.478 0.232
CW 500 71 2.043 0.479 0.233
LM 300 55 1.936 0.483 0.236
LM 500 65 2.013 0.482 0.233
NT 300 70 2.024 0.476 0.239
NT 500 69 2.114 0.499 0.230

UU1IN1INTEANNTINUTTBIAI NN ULLUNAN TR UNTLFIITO 1IN 12 AEl

HANTANHINLIN A NUUILUUIINT BN B UAT LT MTa LN AN aH AN UANE 1LY InadiAeg

]

7¥U914 22,152-65,590 Liaameaans (Table 4) Tun133aszfidesiuisewmaila Spatial Interpolation waa l¥iidn
ANMIILLUTBUINAIT U T LW TN gaLB T adesuavdueenuarzdueanealfaeuniz Inaanizidinn

Tndmsarauazynainuu-azly Taanadununaduns@uasuuuunAawsiaf (Figure 4)

a 1

vnnefaiumiiesainiy Tt wauliiuaziaunedn Aatacumuiuiueg lussAulunans anen

1FUTEIAURLIUAN TARNITUNIANENINDL NANAINNUUWULANNAATBINUAANSN T8 AT UNLARUN RUUY

q

WHLAAAUTNT azTiaulfidiudi A NuuuiLaIaunadiAauNTRn1snszas I an aNe wasiunliuanasaintzin

edesnunziueantldmediinunsduanaasnizans Asuanalu Figure 4 uaz Table 4

763



B ' QW?@W?QVIEI’M’]ZQM?U?‘W’] ﬁ‘V] 31 ( ’il‘]_l‘]_I‘V] 2) WOBNIAN — RIAN W.A. 2569

BURAPHA SCIENCE JOURNAL Volume 31 (No.2) May — August 2026

BUHAPHA SCIENGE JOURNAL

ISSN 2985-0983 (online)

Table 4 Total phytoplankton density at each sampling station around Samui Island

Research Article

Sampling Station

Total phytoplankton density (cells L™ )

MN 300
MN 500
BR 300
BR 500
CW 300
CW 500
LM 300
LM 500
NT 300
NT 500

36,017
65,590
22,861
47,378
39,853
56,392
38,107
49,349
30,221
22,152

Latitude (°N)

9.59

9.42

Mae Nam Beach
L

® Hua Thanon-Lamai

-0.09

-0.04

0.00
Longitude (°E)

0.04

Bang Rak|Beach

. Chaweng Bedgch

0.09
+1le2

65590

60160

54730

49301

43871

[ 38441

Total phytoplankton density (Cell/L)

33011

27582

22152

Figure 4 Spatial contour map of total phytoplankton density distribution around Samui Island
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