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Heavy metals contamination in the marine environment of
Rayong Province
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ABSTRACT: This study aimed to investigate the accumulation of heavy metals (Cd, Hg, Fe, Ni and Zn) in marine
sponges, sediments and seawater in Rayong province. The samples were collected six times during of 2014 to 2015
from Ko Saket (2 stations) and Ko Mun (3 stations). Heavy metals in all samples were analyzed by atomic absorption
spectrophotometry technique. The results showed that Pb and Cu concentrations in sediments and seawater were still
compiled with the standards of sediment and coastal water qualities of Thailand (no standard for marine sponges).
Heavy metals were accumulated in the marine sponges higher than an accumulation in the sediments and seawater,
except that Fe was accumulated in the sediments higher than marine sponges and seawater respectively. Contamination
of heavy metals in marine sponges was significantly different depending on sponge species (p < 0.01).

Keywords: heavy metal, seawater, sediments, marine sponge
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Figure 1 Sampling stations (®) for seawater, sediments and sponges
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Uszimalng NAudnduasludunznauilannsg
WUNANIENUFARARTMEINAUIZALRN (effect range
low; ERL) (Pollution Control Department, 2006) A<

wAAI b Table 1

Table 1 Average concentrations and SE values (numbers in brackets) of heavy metals in seawater and

sediments in various stations (n = 6)

Seawater concentrations (ug/L)

Sediments concentrations (mg/kg dry wt.)

Station
Cd Hg Fe Ni Zn Cd Hg Fe Ni Zn
RI1 0.012 <0.1 28° 0.42°  0.85 0.030* 0.020 1,320 1.37 8.7
(0.002) (6) (0.06) (0.22) (0.002) (0.008) (177) (0.12) (1.5)
Rl 2 0.010 <0.1 26° 0.41° 0.63 0.030* 0.015 1,593 1.88 10.0
(0.001) (7) (0.05) (0.07) (0.004) (0.004) (170) (0.53) (1.5)
RC1 0.014 <0.1 6° 0.31*  0.38 0.040° 0.019 1,375 2.47 6.7
(0.003) (2) (0.05) (0.08) (0.003) (0.007) (474) 0.76) (1.2
RC 2 0.014 <0.1 7° 0.23* 0.36 0.045° 0.021 1,177 2.02 6.3
(0.002) (2) (0.01) (0.08) (0.003) (0.010)  (238) (0.50) (1.2)
RC 3 0.013 <0.1 7° 0.25° 0.44 0.042° 0.025 1,044 1.76 5.8
(0.003) (2)  (0.02) (0.13) (0.001) (0.015) (120)  (0.29) (1.4)
Standard value 5" 0.1 300" 50" 127 0157 47,200° 2097 1507
One-way ANOVA  ns * > ns * ns ns ns ns

"HIRTIUANINUNTEZLA (NINALANNANY, 2549)

?Proposed marine and coastal sediment quality guidelines (Pollution Control Department, 2006)

¥ Average shale (Turekian and Wedepohl, 1961), " Significant at P 0.01, ns = Not significant
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reinwardti Vosmaer, 1880 (Sp8) WaN133LAIIEH
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Wastnnzia genadediunsAnmaes Pan et al.
(2011) waz Venkateswara Rao et al. (2009) %\1
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Wuilseansnag lunnasifeniufiniu (Depledge
and Rianbow, 1990; Pan et al., 2011) AINNITANTE
Tauentin LN eI HINZA LT UL UANTNAN WaY
NeaLNAmafiaieu 284 llluminati et al. (2016) Wu
41 Cd, Cu uar Pb azanat/ludiuiiiuiiiaite
Buviae (organic tissue) Q\‘iad 82-99 % HLNeNLAN
v o X & , Y
Heanazanluaaulilaiie siliceous (spicules) 37
4 o X 4 . ¥

# siliceous iuilaitiadaulunjraanasinmzia

Table 2 Average concentrations and SD values (numbers in brackets) of heavy metals in various

marine sponges

Heavy metals concentrations (mg/kg dry wt.)

Location  Marine sponges” .
Cd Hg Fe Ni Zn
Sp1(n=7) 0.97#0.27° 0.15+0.11° 809 + 291° 11 £ 4% 252 +173°
Ko Sakel Sp2 (n = 6) 0.43+0.06° 0.42+0.18° 395+ 239% 34 +7° 43+ 15°
Sp3 (n =5) 0.33+009° 0.28+0.18° 646 + 328" 23+ 11° 43+ 5°
Sp4 (n = 5) 0.12+0.04* 0.06+0.03° 1,165+602° 20 12 82 + 31°
Sp5 (n = 14) 0.45+0.10° 0.09+0.03° 343 +253® 18 + 6™ 24 + 10°
Ko Mun Sp6 (n = 9) 0.07 £0.03* 0.06+0.11° 320 * 240%° 9+g 51+ 34°
Sp7 (n = 8) 0.51+0.15° 0.08+0.04° 226+ 99° 14 + 5% 19+ 7°
Sp8 (n = 8) 223+094° 0.07+0.04° 397 +175% 8+5° 76 + 42°
One-way ANOVA ** ** ** **

" Significant at P 0.01

SP1 = Paratetilla bacca, SP2 = Chondrosia reticulate, SP3 = Chondrilla australiensis, SP4 = Biemna fortis

SP5 = Petrosia (Petrosia) sp., SP6 = Neopetrosia sp., SP7 = Neopetrosia exigua and SP8 = Clathria (Tha-

lysias) reinwardti
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Table 3 Heavy metals concentrations in seawater, sediments and marine sponges

Concentration of heavy metals

Samples Location :

Cd Hg Fe Ni Zn
Seawater Ko Saket(n=36) 0.011+0.004°  <0.1 27+15°  0.42+0.13 0.74%0.40°
(ug/L) KoMun (n=54) 0013+0.007° <0.1 6.5+4.9° 0.26+0.08° 0.39+0.23°
Sediment Ko Saket(n=36) 0.030 +£0.042° 0.02+0.02 1456+429° 1.6+0.9° 9.4 +3.6°
(mg /kg dry wt.) Ko Mun (n=54) 0.042+0.006" 0.02+0.03 1,199+776° 21%1.3° 63+3.0°
Marine sponges Ko Saket(n=23) 0.50 0.36° 0.23+0.19 743 % 446° 21 £ 12¢ 115 +131¢
(mg /kg dry wt) KoMun(n=39) (74+088 008+0.06 323%210° 13£7° 68 + 126°
One-way ANOVA - - - - .
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