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Fig. 1 Map of sampling stations in Hainan Island
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Tab.1 Input pigment ratios for CHEMTAX run
Peri But-Fuco Fuco Hex-Fuco Neo Pras Viola Allo Lut Zea Chlb Chla
0 0 0 0 0.15 0.32 0.06 0 0.01 0 0.95 1 [15]
1.06 0 0 0 0 0 0 0 0 0 0 1 [15]
0 0 0 0 0 0 0 0.23 0 0 0 1 [15]
0 0.02 0.05 1.2 0 0 0 0 0 0 0 1 [6]
0 0 0 0 0.06 0 0.06 0 0.2 0.01 0.26 1 [15]
0 0 0.75 0 0 0 0 0 0 0 0 1 [15]
0 0 0 0 0 0 0 0 12 0 1 [16]
0 1.3 0.2 0.01 0 0 0 0 0 0 1 [6]
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Tab.2 Algal pigment indexes and pigment formulae (modified from Aiken et al.""”! and Uitz et al.!"®))

(Total carotneoids) TC Allo + But-Fuco + Bp-Car + Be-Car + Diadino + Diato + Fuco+
Hex-Fuco + Lut + Peri + Viola + Zea + Pras
(Accessory pigments) AP TC + Chl b + Chl ¢; + Chl ¢,
(Total pigments) TP Chla + DV Chl a + Chlide a + AP
(Photoprotective carotenoids) PPC Viola + Diadino + Allo + Diato + Zea + Bf-Car + Pe-Car + Lut
(Photosynthetic carotenoids) PSC Peri + But-Fuco + Fuc + Hex-Fuco
>DP, 0.60 Allo + 0.35 But-Fuco + 1.01 Chl b + 1.41 Fuco +
(Weighted sum of all the diagnostic pigments) 1.27 Hex-Fuco + 1.41 Peri + 0.86 Zea
(Microplankton proportion of DP) Micro (1.41 Peri + 1.41 Fuco)/ ZDP,,
(Nanoplankton proportion of DP) Nano  (0.60 Allo + 0.35 But-Fuco + 1.27 Hex-Fuco) /ZDP,,
(Picoplankton proportion of DP) Pico (0.86 Zea + 1.01 Chl b)/ ZDP,,
1.6 it F ot . ( )
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Tab. 3 Water quality indexes and distribution of representative pigments in five bays along coast of Hainan Island

(average * standard deviation)

(©)

(pmol/L))
DIN (pmol/L)
(umol/L))
N/P
Chl a (pg/L)
Chl b (png/L)
Peri (ng/L)
Fuco (pg/L)
But-Fuco (pg/L)
Hex-Fuco (pg/L)
Allo (ng/L)
Zea (ng/L)
Pras (ug/L)

20.6£0.2 *
30.28+0.38
15.54+4.24 ¢
20.63£5.77
0.5540.15

373
0.22440.053
0.03340.010
0.015+0.008 ®
0.201+0.036 °
0.003+0.001 ®
0.013+0.003 *
0.035+0.011 *
0.021+0.007 *
0.029+0.007 *°

20.8+0.1°
31.36+£0.11°
9.65+1.56 "
7.98+4.65"
0.20+0.07 ®
40.8
0.250+0.062 °
0.03340.014
0.028+0.021°
0.178+0.046 °
0.001+0.000 *
0.014+0.002 *
0.044+0.013
0.018+0.005 *
0.025+0.008

20.7+0.4 * 23.4£0.4° 24.3+0.1 ¢
30.02+0.99 * 32.93+0.1 © 33.02+0.02 °
18.16+8.73 ¢ 2.75+0.67 * 4.06+1.44 *°
7.15+4.24° 3.90+1.30% 1.2340.76 *
0.07+0.02 0.15+0.07 0.07+0.04 ®
99.6 25.2 16.8

0.407+0.118 ©
0.052+0.023 ©
0.0040.002 *
0.318+0.062 *
0.004+0.001 *¢
0.009+0.002 *
0.048+0.008 *
0.028+0.004 *
0.041+0.013 ©

0.390+0.124 ©
0.007+0.008 *
0.007+0.003 *
1.018+0.525°
0.006+0.003 ©
0.061+0.017 ®
0.046+0.027 *
0.055+0.015 °
0.015+0.005 °

0.121+0.079 *
0.014+0.017 *®
0.012+0.005 *
0.334+0.134 °
0.009+0.002 ¢
0.066+0.021 °
0.034+0.017
0.073£0.03 °
0.038+0.017 *°
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Fig. 3 Relationships between pigment combinations and Chl a
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Fig. 4 Chlorophyll a biomass composition of various phytoplankton groups
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Abstract: Based on data from an ecological investigation in December 2010, in this study, we identified phyto-
plankton marker pigments and their functional groups using high-performance liquid chromatography
(HPLC)-CHEMTAX analytical techniques in five bays along the coast of Hainan Island, including Haikou Bay
(Haikou City), Chengmai Bay (Chengmai City), Yangpu-xinying Bay (Yangpu City), Xincun Bay (Lingshui city),
and Dadonghai (Sanya city). We identified seventeen phytoplankton pigments and determined fucoxanthin and
chlorophyll a to be the two major pigments, with an average concentration of 0.410 and 0.278 pg/L, respectively.
Based on their diagnostic pigments, we determined the presence of diatoms, dinoflagellates, cyanobacteria, prasi-
nophytes, and cryptophytes. Using CHEMTAX software, we confirmed that the phytoplankton community mainly
comprised diatoms, cryptophytes, and prasinophytes. Although diatoms were the most dominant algal group in all
the bays studied, we found that cryptophytes in the north of the island contained more chlorophyll a than those in
the south. The redundancy analysis results suggest that the ways in which phytoplankton are influenced by envi-
ronmental factors differ for different phytoplanktons: haptophytes, chrysophytes, and cyanobacteria are positively
correlated with water temperature and salinity and negatively correlated with silicate; diatoms are also positively
correlated with water temperature and salinity but negatively correlated with dissolved inorganic nitrogen (DIN),
silicate, and phosphate; dinoflagellates and chlorophytes are positively correlated with DIN and phosphate but have
no obvious correlation with other factors; cryptophytes and prasinophytes are positively correlated with silicate and

strongly negatively correlated with water temperature and salinity.
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