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Distribution and sources of petroleum hydrocarbon pollutants in
surface sediments from tail reaches of the Yellow River estuary
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Abstract: Saturated hydrocarbons in the surface sediment samples collected from 48 sites in the tail
reaches of the Yellow River estuary ( YRE) were analyzed by GC-MS in order to determine the
composition characteristics distribution and sources as well as preliminary evaluation on the degree
of hydrocarbon contamination. The results revealed that the total concentrations of n-alkanes varied
from 0.21 t0 0.56 wg*g™" from tail reaches and 0.60 to 2.44 pgeg™' from estuary of the Yellow
River respectively. Moreover due to the effect of oil platform on north cross—section the
concentrations of hydrocarbons were higher in the entrance. The analysis of n-alkanes characteristic
parameters and biomarkers showed the saturated hydrocarbons sources of surface sediments from tail
reaches of the Yellow River estuary were mixed sources of petroleum origin and plant source. For tail
reaches of the Yellow River the terrigenous contribution was equal to water biogenic contribution
while the terrigenous contribution was greater than water biogenic contribution for the estuary. The
maturity of organic matter in sediments from tail reaches of the YRE was higher suggesting that the
sediments may be affected by inputs of petroleum hydrocarbons and their derivatives.
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Fig.1 Geographical map of the sites for surface sediments from tail reaches of the Yellow River estuary
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Fig.2 Content distribution of n—alkanes in sediments from the Yellow River estuary
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1
Table 1 Concentrations of n-alkanes and distribution indexes in surface sediment

samples of tail reaches of the Yellow River estuary

(n=17) (n=31)
T-ALK/( pgeg™ dw) 0.21—0.56 0.36 0.60—2. 44 1.30
CPI 0.36—1.02 0.59 0.88—2.77 1.49
L/H 1.08—2.03 1.51 1.27—2.94 2.03
TAR 0.44—1.20 1.02 0.66—2.08 1.16
Pr/Ph 0.77—1.45 1.14 0.50—1.46 1.08
0BC4228/( 225+22R) 0.33—0. 60 0.55 0.55—0.72 0.59
aaaCy20S/( 20S+20R) 0.39—0.44 0.42 0.40—0.47 0.44
:T-ALK: P LIH = Y Clyy /Y, Copays TAR=(nCyy +nCog +nCy) /( nCs+nCy+nCg) ; CPI=CPLyy 5, =172 ( Cy

+Cp7+C0 +C31 +C33) /( Cpy +C36 +Cpg+C350+C3p) +( G5 +Cp7 +C30 +C31 +C35) /( Cp+Co5 +C3+C55 +Cs3y)

/ (L/H) ¥ L/H<1
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Fig.5 Mean value and relative deviation of each parameter from each section

Pr/Ph .
Pr/Ph .
Pr/Ph 1°. Pr/Ph 0.77—1.45 1.14;
Pr/Ph 0.50—1.46 1.08. Pr/Ph
1 1 ( ) -

CPI.L/H.TAR  Pr/Ph

2.3

aBCsy, 22S5/(225+22R)  aaaC,, 20S/( 205+20R)
1 aBCy, 225/(22S+22R) 0 0.6
0.57—0.6 ; arCog 20S/(20S+20R) 0 0.5 0. 52—0. 55
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aBC,  228/(228+22R) 0. 33—0. 60 0.55 aBC,,
228/(22S+22R) 0.55—0. 72 0. 59. aaaCy, 20S5/(20S+20R)
0.39—0. 44 0.42 aaaCs,, 20S/(20S+20R) 0.40—0. 47 0. 44.
3
(1) 0.21—0.56 pg-g™ 0.36 ugeg™;
0.60—2.44 pgeg™ 1.30 pgeg ™.
(2) CPI.L/H.TAR  Pr/Ph
(3) aBC,, 225/(228+22R)  aaaC,  20S/(20S+20R)
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