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O ABSTRACT 0O

This study deals with the determination of the concentration of (AHSs) in water
and marine sediments of Banias city coast which is considerd one of the Hot Spots on the
Medd.sea coast, six sampling points were selected as from (Arab almalek) in the north,
till (Alfanar) in the south, during the period between May 2000 till June 2001.

The analytical study was performed on (AHs) compounds employing the Gas
Chromatography technique (GC), using flame ionization detector (FID), results revealed
accumulation of the (AHs) compounds in the sediments of this region, and the total
concentrations for (AHs) compounds ranged between 4.23ug/g in (Arab almalek) station
and 21.12ug/g in the station opposite to the discharge point of Banias refinery sewage
line.

On the other hand, we attempted to disclose primary image for the potential
sources of the (AHSs) compounds at Banias city coast relying on some indices and proves
that explain this like: Xn-alkane/n-C;s & Pristane/Phytane & Odd/Even (CPI).

*Professor at Department of Chemistry, Faculty of Science, Tishreen University, Lattakia, Syria.
** Lecturer at Department of Chemistry, Faculty of Science, Tishreen University, Lattakia, Syria.
***Master Student at Department of Chemistry, Faculty of Science, Tishreen University, Lattakia,
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(H9/g)354 g

20

15

[17/05/00
E05/07/00
[309/08/00
E27/09/00
[109/11/00
£23/12/00
007/02/01
[025/03/01
017/05/01
[26/06/01

. St(1) Lasall & (X AHs pg/g dry wt.) cilssal 48 3s)l) :(2) Jeid)
-St(1) Aasall clugany B (AHS pg/g dry wt.) 3 <l papss)s 1 (1) J gl

ANateﬂ-OS-OOB-O?-OO 9-08-00 [27-09-0009-11-00 [23-12-00{7-02-01 [25-03-01(17-05-0126-06-01
C-10nd ** nd nd Nd nd Nd nd nd nd nd

C-11nd nd nd Nd nd Nd nd nd nd 0.008
C-12 nd nd nd Nd nd Nd nd nd nd 0.024
C-13 nd nd nd Nd nd Nd nd 0.004 0.004 [0.017
C-14 nd nd 0.103 p.127 0.086 [0.015 0.012 |0.062 0.067 [0.052
C-15 0.032 0.042 0.121 p.548 0.100 0.162 0.135 [0.201 [0.218 0.564
C-16 0.219 0.289 0.213 0.955 pD.276 0.518 0.449 [0.282 [0.381 0.631
C-17 0.020 0.212 0.036 [0.718 0.030 0.166 0.138 [0.501 [0.169 0.191
Pristane nd 0.100 p.056 0.187 p.016 0.079 0.066 0.075 [0.081 [0.117
C-18 0.124 0.314 0.119 [1.227 0.100 0.347 0.291 [0.362 [0.393 0.329
Phytane 0.016 0.126 nd 0.165 0.012 0.092 0.074 0.128 0.139 [0.129
C-19 0.237 0.416 0.207 0.184 0.027 0.134 0.112 0.197 [0.213 0.169
C-20 0.145 0.731 0.102 p.524 0.168 0.321 0.267 [0.179 [0.193 0.435
C-21 0.342 0.577 0.232 0.826 0.373 0.421 0.350 [0.428 [0.464 (0.598
C-22 0.231 0.707 0.451 p0.789 0.226 0.780 0.650 [0.803 [0.333 [1.100
C-23 0.232 0.669 0.274 [1.193 0.445 (1.060 [1.133 [1.156 [0.971 [1.272
C-24 0.338 0.745 0.435 [1.129 0.196 0.895 [1.579 [0.805 [0.873 [1.245
C-25 0.263 0.238 0.202 [1.311 0.145 (0.746 0.166 [0.696 [0.788 0.319
C-26 0.526 0.540 [0.452 0.913 p.510 (1.051 0.909 [0.885 [0.960 [1.056
C-27 0.365 0.454 0.484 0.680 0.553 (1.124 0.920 [0.575 [0.623 [1.089
Squalane 0.088 0.085 [0.034 [0.222 0.028 0.044 0.036 [0.052 [0.056 0.010
C-28 0.235 0.337 0.124 0.982 p.256 (1.103 0.905 [0.330 [0.358 [1.103
C-29 0.216 0.329 0.115 0.867 0.396 0.570 0.475 0.111 [0.121 0.968
C-30 0.312 0.227 0.142 0.782 0.166 0.244 0.203 [0.033 [0.036 0.010
C-31 0.018 0.238 0.070 p.512 pP.055 0.015 0.012 [0.003 [0.003 0.045
C-32 0.757 0.136 0.223 0.110 0.187 0.097 0.058 [0.034 [0.037 0.005
C-33 0.034 0.089 0.020 [0.115 pP.017 0.002 [0.002 |d 0.018 0.002
C-34 0.112 0.039 0.015 [0.023 pP.066 0.087 |nd 0.053 0.062 [0.001
AHSs 4.86 7.64 4.23 15.09 4.43 10.07 [8.94 7.96 7.56 11.49
n-C,;/Pristane | 2.12 0.64 3.84 1.88 2.1 2.09 6.68 2.09 1.63
n-Cg/Phytane [7.75 2.49 7.44 8.33 3.77 3.93 2.83 2.83 2.55
Pris/Phy B 0.79 N 1.13 1.33 0.86 0.89 0.59 0.58 0.91
n-Alk/ n-C;¢ 132.10 [26.17 1490 [1853 1492 [24.16 497 [28.53 P4.57 [25.19
CPI * 1.28 0.76 0.83 0.96 1.43 1.01 0.63 1.15 1.36 0.76

*:n-alkane odd/even carbon preference index between ( n-Cig-n-Cys ).**nd: not

detected.

D56 sl oy &l G (Caa-Cr) Alal) 45 5 sl LSyl 555 (1) dsaall e aadls

I alSHe @iaaig 2001 Capa allae 8 Cyg, Cro, Cpp e IS 350m05 Climain 3250 20 Cpp Sl
WSl Canglyis Ayl 3 A (5,aY) cllasdl & ALl Aaddinal WS Pristane Jiy Phytane
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Cas, C27, Co6, Ca5, Cas, Co3, <liSyall conil (aa 4. (nd—0.187mg/g) 5 (nd—0.165mg/g) e L
O b Gagly dadipe 30815 Cop, Cus
(0.196-1.58mg/g) 5 (0.232-1.272mg/g) 5 (0.226-1.1mg/g) 5 (0.1-1.227mg/q)

Sl e (0.124-1.103mg/g) 5 (0.365-1.124mg/g) 5 (0.45-1.06mg/g) s (0.1451.311u9/g) s
e (nd-0.112mg/g) 5 (nd-0.115mg/g) 5 cp Le LapSlii canglii Al Cag 5 Caz liS e ae dyladlly
Czs5 Co15 Phytane 5 Cyg 5 Pristane s Ci75 Cigs C1a lSye iy (g3af dali e ozl
Ci25 Cpp Dl pe A3)8all; 2000 opd allas 3 Aaiijall LajSIis Caz 9 Ca1 4Ca05 Squalane s
Cieigi a4 2001 Cara pllbe 8 5SHE e s 3 Cog 5 Cops Co3 s Coz5 Cis s Caas
sldy Canay ay o b Slsde JS8Ca45 Caz5 Cogs Cor5 Cogs Cops Crg LS el Zadiyall 58I 50
.2000
: St(2) oubily Sliuas—2-1

8.558mg/g o e cansli Allduhall 33 A (AHS) Gl pal K1 5815l (3) I G
.14.857 mg/geals ddas ia daitys 2000 s 4 21.124 mg/g s 2001 an) pllas
e Aandl oda Cilysuy elgial (2) dsrall e Jaadlis LS pal oha Juail Tadses (11) SN sy
I il 3805 ¢ Wl Aand) oda jaiy .Cag = lgiils Crp o Jeas (AHS)D) il (e dina i
cuaglyis Phytane Jis Pristane g JS 5815 8 <o)l Laagls g AY) cillasall e 4384 e (AHS)
Squalane ) 3815 <l s 4. sl e (0.09-0.473mg/g) 5 (0.095-0.435mg/g) ¢mwlw
dniiyal)l S 5 o)Al Lali e 12000 Capd alhe 30.189Mg/g 43 385 el Jasss duaidin
A Lyl (mleas) Gaila ) Al dalie DA )gdiall Lee sty Adasall o3 & (AHS) I LSl
.2000 sle ae 43)adly 2001 ale 8 sl

.St(2) daaall cluguy A (AHS pg/g dry wt.) 3 <l japsshic (2) J gaad)

AHS Date 17-05-005-07-00 [9-08-00 [27-09-0009-11-00 [23-12-00[7-02-01 25-03-01(17-05-01)26-06-01
C-10 nd nd 0.055 [0.023 |0.073 0.001 |Nd nd 0.028 |nd
C-11 nd nd 0.201  |Nd 0.121  0.020 |Nd 0.012 0.145 nd
C-12 nd nd 0.402  |Nd 0.502 0.219 |Nd 0.199 0.211 0.300
C-13 nd nd 0.254  |Nd 0339 0.226 0.145 0.169 0.207 0.109
C-14 0.109 |nd 0.098 0.034 0.131 p.266 0.167 [0.645 [0.240 0.221
C-15 0.178 |nd 0.843 0.293 [1.124 p.779 0.171 0.307 [0.402 0.210
C-16 0.899 [1.012 0.997 [1.322 [1.162 [1.799 [0.549 0.637 0.498 D0.579
C-17 0.278 0.301 0.498 [p.621 0.869 0.861 [0.231 0.208 0.235 0.220
Pristane 0254 0.187 0.326 0.318 0.435 [0.387 [0.096 [0.095 pP.125 D0.129
C-18 0.882 [1.368 0.797 [1.376 [1.062 [1.837 0.445 0.477 0.511 0.447
Phytane 0.355 0.272 0.369 [0.263 0.393 0.473 [0.125 [0.090 p.124 Dp.116
C-19 0.700 0.533 0.479 [0.683 0.639 0.349 [0.168 [0.109 0.138 D0.155
C-20 0.711 0.684 [0.562 [1.081 0.749 [1.191 0.276 0.263 0.714 0.659
C-21 0.796 0.672 0.635 [1.817 0.847 [1.013 0.395 [0.258 0.327 0.392
C-22 0.847 [1.089 0.791 [1.255 [1.055 [2.253 [0.773 0.456 0.136 0.286
C-23 0.991 1413 1407 [.024 [1.876 2541 [1.220 0.891 [1.181 [1.202
C-24 1.014 1.118 [1.808 [1.335 [2.011 R2.039 [0.787 0.879 0.743 0.806
C-25 0512 0.841 0.648 [1.246 0.987 [1.283 [0.406 0.463 0.156 0.411
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C-26 0914 [1.198 [1.326 [1.466 [2.301 [0.641 [1.318 [0.695 [0.732 [1.576

C-27 0.723 [1.009 [1.292 [1.202 [1.123 0.125 [0.903 [0.472 [0.576 0.484
Squalane |nd nd 0.072 0.189 0.096 [0.001 [0.015 [0.033 0.024 [0.001
C-28 0.624 [1.343 0.959 [1.160 [1.278 [0.222 [0.576 [0.291 [0.450 0.784
C-29 0,539 [1.182 0.659 [1.106 [0.879 0.124 0.291 0.134 0.201 0.272
C-30 0.506 0.980 0.418 [1.040 0.557 0.003 [0.870 [0.045 0.628 0.709
C-31 0.544 0.867 0.187 [0.270 [0.249 0.110 [0.009 [0.008 .084 0.276
C-32 1.776 [1.113 |0.129 [0.772 0.172 [0.005 10.035 0.120 0.201 [0.222
C-33 0.445 0.443 nd 0.078 nd 0.006 10.012 0.278 |nd 0.452
C-34 0.410 10.330 0.114 [0.228 [0.094 (0.012 [0.008 [0.329 0.164 0.423
AHs 15.007 [17.955 [16.326 [20.202 [21.124 [18.786 [9.991 8.558 9.181 [11.441
n_
C.//Pristane 1.09 1.61 1.53 1.95 2.00 2.22 2.41 2.14 1.88 1.71
n- 2.48 5.03 2.16 5.23 2.70 3.88 3.56 5.30 4.12 2.65
C1g/Phytane
Pris/Phy 0.72 0.69 0.88 1.21 1.11 0.82 0.77 1.06 1.01 1.11
p.N- 15.016 [16.284 [14.606 [13.699 [16.384 [8.964 [16.769 [12.093 [16.888 [18.335
Alkane/Cq4

CPI *0.87 0.81 0.80 0.95 0.89 0.71 0.96 0.83 0.86 0.92

*:n-alkane odd/even carbon preference index between ( n-Cig-n-Cps )

017/05/00

25.00 [@05/07/00

20.00 0109/08/00

B 27/09/00

(ng/g) 3 1500 009/11/00
10.00 [ 23/12/00

5.00 [d07/02/01

025/03/01

0.00 017/05/01

[ 26/06/01

. St(2) dasal) & (X AHS pg/g dry wit.) cilsyal 4,0l 58080 :(3)Jedl

:St(3) wladli-3-1

5% PUA Cag A Cro cre 8V g Ss paell aly il Aanall o2a Cilyguny (A Laadls
cdhe 219.42 mg/g s 2001 ara pllas (8 7.768 MY/Q o Lo AN LajSli chag) i Eum cdall
2 (AHS) ) LSyl K 58050 (4) JSG) (an . 15,151 mo/g caals Ao gie daiiys 2001 a
LS pall oda Juadl ladgai (12) ISl gys o Adandl o3 s

017/05/00
[0 05/07/00
[009/08/00
[@27/09/00
009/11/00
[@23/12/00
007/02/01
025/03/01
017/05/01
[@26/06/01

(ng/g) s

. St(3) daaall & (Z AHSs pg/g dry wt.) cilsyal 4088 58030 :(4)Jsid)

98



LaysSli cuaglyi  Ally (C14-Cro)ddsddl) (AHS) Gl 3815 (aléas) (3) Jaal) s LS
L3l (0.023-1.25mg/g) e b gl i Crs aSyal cilans Jlelisli Jilia (nd-0.469Mg/g) oile
s Pristane I cre JS 3815 8 oli (65aY) cillaadl alaee 3 Jlal) sa LS ddanall o34 i Liaf
oyl ials (e sl e (0.041-0.313mg/g) s (0.041-0.376mg/g) o-u e caaslys Phytane
) BLaY) yaats.(0.011-0.066mMg/g) o e caaslii Al (Squalane I jSlp 8 aleds) aadls
0.54-) s Lo Lyl <agliig Cog 5 Co75 Cops Cos 5 Coz lSye 3815 8 Iagalall g LY
(0.131-1.31pg/g) 5 (0.239-3.895mg/g) 5 (0.354-2.87mg/q) 5 (0.326-2.872mg/g) s (2.87mg/y
Gula ) A lanal) ae A )Eally dshall 353 A clS)al) s3gd cilans 3815 el ale ISy ay
Leesis St (2)atdanall & Jlall 5o LS ddand) oda 3 (AHS) U pal adipall 3 oy el
Al e A S psal

.St(3) Uasall g A (AHS pg/g dry wit.) 3 il paps)sic (3)J gl

AHs Date17_05_00 5-07-00 [9-08-00 27-09-00 9-11-00 [23-12-00 [7-02-01 25-03-01 [17-05-01 P26-06-01
C-10nd nd 0.017 0.008 0.022  0.029 0.025 0.046 0.069 nd
C-11 nd nd 0.069 |Nd 0.067 0.032 0.081 0.028 0.027 nd
C-12 nd nd 0.058 |Nd 0.078 0.004 0.034 0.046 0.025 nd
C-13 nd nd 0.469 |Nd 0.055 0.034 0.019 0.026 0.012 nd
C-14 0.053 nd 0.216 0.053 0.079 0.105 0.142 0.189 0.052 0.041
C-15 0.082 0.023 [1.201 0.395 1.118 [1.250 0.468 [0.624 0.377 0.202
C-16 0.277 0.149 0.457 [.411 0.310 [0.398 0.250 0.333 0.303 0.169
C-17 0.122 0.219 0.550 [0.592 0.181 [0.295 0.199 0.236 0.079 0.118
Pristane 0.064 0.112 [0.376 (0.307 0.097 0.129 0.098 0.131 0.041 0.065
C-18 0.176 0.699 0.840 [1.134 0.532 0.709 0.301 0.367 0.146 0.319
Phytane 0.041 0.121 0.266 [0.313 0.072 0.096 0.088 0.117 0.045 0.094
C-19 0.068 0.499 0.375 0.734 0.108 [0.144 0.164 0.219 0.167 0.134
C-20 0.201 0.773 0.890 [0.616 0.431 [0.574 0.330 0.440 0.187 1.314
C-21 0.786 0.591 [1.088 [0.941 0.556  0.740 0.857 0.645 0.298 0.298
C-22 0.663 0.506 [0.711 0.942 0.788 [0.525 0.853 0.614 0.574 0.237
C-23 0.731 0.602 1.039 0.720 0.611 |1.096 1.348 [1.464 0.540 2.870
C-24 1.495 [1.068 [1.264 [1.747 1.207 [1.009 1.113 [1.018 0.925 0.254
C-25 0.911 1.202 ]2.504 [2.717 2.640 [2.520 2.872 [2.497 0.983 0.326
C-26 1.597 0.551 0.756 [1.715 1.239 [1.585 2.153 [2.870 1.042 0.354
C-27 3.223 0.741 |0.239 [2.987 1.980 [2.640 2.421 [3.895 1.933 0.415
Squalane 0.022 0.045 |0.015 |0.053 0.011 0.015 0.050 [0.066 0.011 0.064
C-28 1.074 [1.699 [1.579 [1.222 1.461 [1.249 0.532 0.709 0.737 0.140
C-29 0.954 0.507 [0.642 0.371 0.982 [1.310 0.703 |1.059 0.517 0.131
C-30 0.832 0.265 |0.810 0.180 0.587 [0.782 0.124 0.166 0.248 0.006
C-31 0.752 0.336 0.490 0.070 0.268 0.357 0.840 0.611 0.128 0.081
C-32 0.547 1.137 [0.679 0.017 0.096 0.129 0.565 [0.754 0.479 0.046
C-33 0.961 0.077 |0.106 0.033 0.091 0.122 0.165 0.220 nd 0.032
C-34 0.262 0.052 |0.020 0.062 0.025 0.039 0.023 0.030 0.020 0.058
AHs 15.894 [11.974 [17.726 [18.340 [15.692 [17.917 [16.818 [19.420 9.965 7.768
n-C,;/Pristane [1.906 1.955 [1.463 [1.928 1.866 [2.287 2.031 [1.802 1.927 1.815
n-C,g/Phytane 14.293 5.777 3.158 33.623 7.409 [7.385 3.436 3.137 3.230 3.394
Pris/Phyt 1.561 0.926 [1.414 [0.981 1.351 [1.344 1.119 [1.120 0.907 0.691
n-Alk/ n-C;s 55.921 [77.497 36.350 #41.985 149.039 43415 65.328 [56.375 [31.568  143.645
CPI 0.985 0.950 [1.351 [1.152 1.324  [1.597 2.018 [1.978 1.085 1.708
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*:n-alkane odd/even carbon preference index between ( n-Cig-n-Cps )

:St(4) Aphal) Uasall 3,8 slsa z8a—4-1
g5l Lupyis 4iliia Cag (A Cio oo Ailasl) cilisg)€s 03l g lanall o3 ilisasy (o8 2
228 Glusuy 4 (AHS) lSyal I 58150 (5) JS&) s -St (3) 5 SH(2) oihanall o8 Joalal)
elhe 417.169 Mg/g 5 2000 s pllas 3 8.276 MY/Y i Lo canglis duhyal) 538 A ddaadl)
.13.534 mg/g sl Ao gie daiys 2001 an)

[17/05/00

20 [05/07/00

15 [109/08/00

e 27/09/00
(i) " 0109/11/00
[ 23/12/00

5 2 007/02/01

¥l [025/03/01

0 : O17/05/01

SAHS [ 26/06/01

. St(4) Lasall & (X AHs pg/g dry wt.) clssal 4l 3s)al 3(5) Jeid)

Nd-) o Lo LaaiSli cuagliis Cop, Cro csSoall 3-S15 8 palasal (4) Jsaadl s Laadl
Nd-) o—u s caglii Ci75 Crg5 Cis5 Cras Cias Cro Syl el 5 S5 J e (0.091mg/g
(0.352-0.962mg/g) s (0.273-0.784mg/g) s (nd-0.651mg/g) s (nd-0.44mg/g) s (0.981mg/g
Phytane ), Pristane 2 ¢y« J< 3S15 8 cpl& aag Lawy izl e (0.065-0.823mg/g)
Co05 C1g byl Anaailly Wl . sl e (0.111-0.438mg/g) 5 (0.087-0.456Mg/g) e e canglsis
O e cangly el 5805 ld el o Cgp sCoo5 Cogs Co75 Cogs Coas Cozs Coos Cons
0.54-) (0.435-1.82mg/) 5 (0.12-1.84mg/g) 5(0.424-1.297mg/g) 5 (0.409-1.135mg/q)
5(0.013-1.89mg/g) 4(0.073-1.42mg/g) 50.026-1.76mg/g) 5 (0.178-1.6mg/q) s (1.65mg/g
e JS0 58l ef Jiaws Jaag 1y ol e (0.0117-1.48mg/g) 5 (0.005-1.07mg/g)
1.86Mmg/g caly (5AY) Glhadll e A3all ddaadll o383 Caa 5 Caz 5 Car, Cog s Squalane
Jaaudiy Adanall 24 e LS. Mgl e 0.535mg/g s 1.089mg/g 5 2.286mg/g 5 1.89mg/g
.(2000-2001) ¢lus & dagall Sl 580 e

.St(4) dasall clugu; A (AHS pg/g dry wt.) 3 el pais) i (4) J g

w17—05—005-07-00 9-08-00 27-09-009-11-00 [23-12-00[7-02-01 [25-03-01{17-05-0126-06-01
AHs

C-10 nd nd 0.026 0.035 0.021 0.079 0.021 [0.008 |nd nd
C-11 nd nd 0.016 0.034 0.091 0.062 0.047 [0.014 |nd nd
C-12 nd nd 0.647 0431 0.355 [0.177 |0.981 1|0.031 |nd nd
C-13 0.010 |nd 0.369 0.264 0.209 |0.440 |0.333 |0.086 |0.012 |0.009
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C-14 0.068 10.120 [0.228 [0.152 [p.275 [0.651 [0.521 [0.217 |nd 0.063
c-15 0330 [0.273 [0.741 0.494 [0.599 [0.658 [0.784 [0.549 [0.401 |0.312
C-16 0.706 0.352 [0.668 [0.512 [0.962 [0.919 [0.785 [0.737 [0.577 |0.583
Cc-17 0.181 0.065 [0.239 [0.423 [0.324 [0.823 [0.455 [0.383 [0.317 [0.121
Pristane  0.095 [0.135 [0.348 [0.232 [0.223 [0.456 [0.218 [0.168 |0.179 [0.087
c-18 0.703 0.672 [0.613 0409 [0.629 [1.135 [0.575 |0.626 [0.769 |0.564
Phytane [0.134 [0.160 [0.438 [0.298 [0.193 [0.382 [0.247 |0.126 [0.141 |0.111
c-19 0133 0.128 [0.298 [0.198 0.288 0.259 [0.211 0291 [0.161 [0.125

) 0.480 0590 [1.297 [0.865 [0.719 [1.028 |0.424 [0.729 [0.583 |0.454
Cc21 0759 [0.121 [1.051 [1.034 [0.854 [1.426 |0.545 [1.842 [0.405 |0.718
c22 1299 [0.523 [1.293 [1.820 [1.398 |1.141 [0.787 |1.091 |1.041 [0.435
c-23 1645 0538 [1.105 [0.736 [1.049 [1.595 [1.011 |1.225 |1.016 |1.553
C-24 0.442 |0.178 [0.222 [1.480 [1.255 [1.621 |1.599 [1.070 |0.537 |0.418
Cc-25 0543 [0.753 [0.567 [0.515 [0.604 [0.715 [0.419 [0.752 [0.743 |0.230
Cc-26 1369 [0.360 [1.266 [0.844 [1.184 |1.452 [1.760 |0.026 |1.664 [1.218
c-27 1169 [0.383 0570 [0.380 [1.384 |0.566 [1.132 |0.073 |1.420 [0.919
Squalane [0.128 [0.010 [0.012 [0.003 [0.042 [0.052 [0.005 |0.186 |0.016 [0.012
C-28 0928 0358 [0.314 [0.209 [0.211 [0.013 [1.229 [1.890 |1.127 |0.861
Cc-29 0.722 0.308 [0.005 [0.003 [0.750 [0.005 [1.070 |0.069 |0.877 |0.385
C-30 0.494 [0.264 [0.005 [0.005 [0.888 [0.003 |0.778 [0.413 |0.600 |0.467
C-31 0.329 [0.240 [0.034 [0.022 [0.451 [0.012 [0.392 [2.286 [0.399 |0.310
C-32 0312 [1.480 [0.126 [0.242 [0.682 [0.117 |0.613 |0.657 |0.380 |0.296
C-33 0.112 [0.141 [0.006 [0.004 [0.064 [0.002 [0.148 |1.089 [0.136 |0.106
C-34 0.053 [0.124 [0.002 [0.005 [0.011 [0.004 |0.029 [0.535 |0.064 |0.049
S AHs 13.144 [8.276 [12.506 [11.649 [15.715 [15.793 [17.119 [17.169 |13.565 |10.406
n- 191 (048 069 [1.82 [1.45 [1.80 [R09 PR28 [177 [.39

C,;/Pristane

n- 525 1420 [1.40 [1.37 B.26 [R97 P33 W97 545 [5.08

C1g/Phytane

PrisPhy 0.71 0.84 079 078 [1.16 [1.19 0.88 [1.33 [127 [0.78

%_”C"lt'ka“e/ 17.112 164 [16.527 R0.711 [14.860 [15.217 [20.209 P1.644 [21.927 [16.489
CcPI . 1053 [0.78 0882 0543 D699 0811 0646 [1.169 [0.794 [1.404

*:n-alkane odd/even carbon preference index between ( n-C1g-n-Cys )
:St(5)Auball daaall b ol JAa—5-1
ale U5 (AHS) I Gl 4K 5 €Il (alaas) ddanall 02 gl dpysu)l) bl 8 2D
2000 g2 4 5.315 MQ/G i Lo LajSls cungliig (oaY) cldanall b Aawsdll el ae d5)laally
LK 380 (6) JSAl rass .8.33 MO/Q cualy Ao gie dadins 2000 cayyd allas 4 13.628 mg/g
Al 358 DA (AHS) I @il

.St(5) dasall ciluguy A (AHS pg/g dry wt.) ) <l jazss)ic (5) J gaad)

Am\Dateﬂ-OS-OO 5-07-00 [9-08-00 27-09-00 (9-11-00 [23-12-00 [7-02-01 [25-03-01 [17-05-01 [26-06-01
C-10 0.004 0.018 nd 0.011 nd nd Nd nd 0.021 0.001
C-11 nd nd nd Nd nd 0.080 Nd nd nd nd
C-12 nd nd 0.096 |Nd nd 0.004 Nd nd 0.007 nd
C-13 0.010 nd 0.049 |Nd nd 0.059 Nd 0.001 0.091 0.003
C-14 0.015 0.084 0.211 {0.198 nd 0.103 Nd nd 0.110 0.137
C-15 0.205 0.153 0.464 |0.459 0.146 0.506 0.123 0.176 0.184 0.216
C-16 0.226 0.263 0.353 {0.232 0.196 0.229 0.195 0.150 0.176 0.238
C-17 0.100 0.153 0.184 |0.273 0.155 1(0.733 0.112 0.117 0.163 0.319
Pristane 0.034 0.188 0.142 |0.157 0.076 0.218 0.037 0.053 0.079 0.156
C-18 0.354 0.778 0.438 |0.935 0.215 [1.075 0.168 0.240 0.411 0.585
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Phytane 0.069 0.167 0.098 [0.195 0.043  0.194 0.030 0.045 0.080 0.119
C-19 0.286 0.318 0.224 0.458 0.155 [0.118 0.198 0.108 0.132 0.093
C-20 0.274 0.533 0.817 0.820 0.202 0.719 0.147 0.211 0.291 0.807
C-21 0.329 0.368 0.895 0.680 0.203  0.700 0.146 0.209 0.192 0.470
C-22 0.314 0.595 0.654 [1.437 0.371 [1.106 0.265 0.378 0.335 0.549
C-23 0.406 0.664 1.054 [1.233 0576 [1.525 0.359 0.513 0.441 0.721
C-24 0.391 0.906 1.246  [1.111 0.842 0.894 0.516 0.738 0.488 0.561
C-25 0.432 0.895 1.264 [1.291 0.756 [1.163 0.478 0.683 0.467 0.829
C-26 0.584 0.698 0.851 .712 0.799 0.792 0.434 0.620 0.351 0.914
C-27 0.249 0.465 1.114 [0.865 0.579 0.518 0.309 0.441 0.285 0.311
Squalane 0.016 0.033 0.111 0.002 0.080 0.199 Nd nd 0.103 0.001
C-28 0.236 0.432 0.539 0.394 0.467 0.071 0.213 0.305 0.108 0.415
C-29 0.220 0.364 0.577 0.261 0.280 0.137 0.140 0.200 0.106 0.326
C-30 0.113 0.168 0.369 [0.481 0.232  0.053 0.085 0.122 0.005 0.099
C-31 0.114 0.270 0.080 0.411 0.111 0.001 0.050 0.071 nd 0.252
C-32 0.251 0.900 0.783 [0.863 0.303  0.109 0.081 0.115 0.156 0.493
C-33 nd 0.081 0.221 0.066 nd 0.005 0.012 0.018 0.001 0.067
C-34 0.083 0.082 0.184 [0.083 0.039 0.101 0.116 0.076 0.189 0.039
AHs 5.315 9.576 13.018 [13.628 [6.826 [11.412 4.214 5.590 4.972 8.721
n-Cyz/Pristane [2.941 0.814 1.296 [1.739 2.039 [3.362 3.027 2.208 2.063 2.045
n-Cye/Phytane [5.130 4.659 4.469  [4.795 5.000 [5.541 5.600 5.333 5.138 4.916
Pris/Phy 0.493 1.126 1.449 [0.805 1.767 [1.124 1.233 1.178 0.988 1.311
n-Alkane/ n-d21.973  [33.867 [34.884 [56.168 [32.811 [46.166 [20.267 [35.613 [25.642  [34.479
CPI 1.090 0.798 1.089 [0.851 1.037 [0.924 1.078 0.966 0.808 0.845
*:n-alkane odd/even carbon preference index between ( n-Cig-n-Cps ) .

[ "@17/05/00 |

15 [05/07/00

[009/08/00

[@27/09/00

(ng/g)sS 10 0009/11/00

023/12/00

5 007/02/01

025/03/01

017/05/01

0 | [26/06/01 |

YAHs

. St(5) dasall A (X AHs pg/g dry wt.) clssal 43 31 :(6) Joid)

e bl dalie e 388 dalie JIA (Crg — Cro)alSial aga alaail (3) daal) e Laadls

Ca3 Caz,

Cag 5C27,C245C21,C16 sC14,Cro lSya iypaig . hdll (amy 8 Ll Canila aals

0.15-) y(nd-0.211mg/g) s(nd-0.096mMy/g) —w Lw Coaglsis 2000 Cara 3 A niiyall La)sS) i
(0.106-0.58mg/g) 5 (0.249-1.114mg/g) s (0.39-1.25mg/g) 5 (0.146-0.895mg/g) 5 (0.353mg/g
C30,C2s,C2 5 Cao5 C1g5 Phytane LSy s 45l ¢ (nd-0.221mg/g) 5 (0.081-0.90mg/g) s
0.820mg/g 5 0.458mg/g 5 0.195mg/g caxly 2000 caps allas i Led 3815 el cilas ) «C31 4
Ci55 Cr1 @lSye clai s 4.l e 0.411mg/g 5 0.481mg/g 5 1.2919/9 5 1.437mg/g
0.506mg/g 5 0.08mg/g <osly 2000 ¢lis & 4siip 3SI5 Squalane s Coz s Cag s Pristane, Ci7
Cio <Lyl L L ¢« sl JAe 0.199mg/g 51.525mg/g s 1.075mg/g 5 0.218mg/g s 0.733mg/g s
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0.351-) (nd-0.096mg/g) s(nd-0.02mg/g) — L La3S) <o gl —lls Caq,Cog,Cos5 Crass
Om e Slsdie <5 daiipall Laysli cac 58 (0.039-0.189mg/g) 5 (0.071-0.467mg/g) 5(0.914mg/g
o3 & (AHS) 1) l€ydd 400 58050 paliasl ) 5Lay) saads 2001 Ciea allaas a5 2000 Caga
2000. ale ae 45,liall 2001 ole P dasdl)
:St(6) Jual-6-1

= 2 4.827 my/g o e Aasall sda Cluguy A (AHS) LS 4K HSIal caagls
(7) i) masys.10.87 mQ/g sl Ao gin dastys 2000 aypa allae 4 16.177 mg/g s 2001
vany A Cama ) asiee 25 (6) Jsasdl ey LS Al 5% P (AHS) LSyl 00 5805
5815 Julia ¢(nd-0.193Mg/g) crbe LaiSls cunglsis Cua ) Cro cre Addall Aslaa¥) LS yall el yidl
0.105-) 5 (0.135-0.82mg/g) 5 (0.026-0.688Mmg/g) s~ e iasliCi75 Cio5 Cis e IS el
e Al A siall 4BV LSl 5805 (8 a5 Bl (o)a dals G i) e (0.758mglg
(0.22-1.891mg/g) 5(0.134-0.928mg/g) 5(0.163-1.293mg/g ) = be  aaglyis Addal) il yal)
0.123-) 5 (0.185-1.279mg/g) s (0.3-1.342mg/g) 5 (0.296-1.651mg/g) 5 (0.164-1.56mg/g) s
LSl ey . sl AeCo7 $Co65 Cos5 Coas Ca35 Co25 Co15 Cig e IS (1.922mg/g
2001 Capa & L 3815 (aidls 2000 capa b daaal oda b L] 5805 el Qs daaal) 45aY)

'€L° <y
17/05/00
[05/07/00
B 27/05/00
(ng/g) s £109/11/00
323/12/00
007/02/01
0025/03/01
017/05/01
[126/06/01
. St(6) dasall A (X AHS pg/g dry wit.)cbs el 401l 5us)il) 2(7) Joil)
.St(6) Uasall gy A (AHS pg/g dry wit.) ) il paius)i :(6) g
Date
IAHs 17-05-00 5-07-00 9-08-00 27-09-00 9-11-00 [23-12-00 ([7-02-01 25-03-01 [17-05-01 [26-06-01
C-10 0.092 0.014 |nd Nd nd 0.012 Nd nd nd nd
C-11 nd nd nd Nd 0.028 nd Nd nd nd nd
C-12 0.064 nd 0.047 [Nd 0.099 0.029 Nd nd nd 0.055
C-13 0.006 nd 0.067 [Nd 0.075 0.193 Nd nd nd nd
C-14 0.076 0.045 1|0.064 [Nd 0.095 0.083 0.023 1(0.080 nd 0.067
C-15 0.031 0.133 1[0.657 [0.201 0.512 0.688 0.293 [0.272 0.199 0.026
C-15 0.031 0.133 1[0.657 [0.201 0.512 0.688 0.293 [0.272 0.199 0.026
C-16 0.241 0.268 [0.721 [0.820 0.606 0.574 0.259 1[0.304 0.135 0.212
C-17 0.105 0.158 [0.565 [0.587 0.692 0.758 0.487 1[0.196 0.252 0.192
Pristane 0.124 0.249 10.363 [0.249 0.272 0.274 0.177 1[0.177 0.197 0.121
C-18 0.534 0.743 |0.589 [0.632 0.523 1.293 0.327 1[0.163 0.164 0.432
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Phytane 0.102  [0.219 0290 [0.158 [0.210 0.204 0.063 [0.035 [0.037  [0.094
C-19 0.101  [0.483 0533 [0.625 [0.341 0.081  0.143 [0.103  [0.164  [0.088
Cc-20 0309 0.784 0545 [0.869 [0.680 [0.556 [0.224 [0.187 0.218 0.271
Cc21 0.152 0.605 [0.722 [0.781 0572 [0.928 0.445 [0.392 0.389  [0.134
c-22 0277 0.895 [1.178 [1.891 [1.204 [0.794 [0.848 0.789 0220 [0.243
c-23 0253 0.709 [1.316 [1.516 [1.317 [1.559 [1.402 0.768 0.164 0.221
C-24 0475 0.899 [1.233 [0.383 [0.296 [0.396 [1.174 [1.651 0.674 0.417
Cc-25 0897 [1.087 [1.138 [1.040 [1.193 [1.342 [1.251 [1.267 0.488  [0.300
Cc-26 0477 0458 [0.933 [1.161 [1.279 [0.820 0.428 0.417 0.185 [0.344
Cc-27 0352 0.160 [0.712 [0.866 [1.361 [1.557 [0.601 [1.922 0.328 [0.123
Squalane 0.020 0.047 0.019 [0.269 [0.017 [0.017 [0.026 0.109 0.017 0.018
C-28 0.125 [0.111 0551 [0.715 [0.526 0.013 _ 0.079 [0.465 [0.096 _ [0.207
Cc-29 0204 0013 0.174 [0.173 [0.616 [0.013 [0.018 [1.076 0.069 0.179
C-30 0.123  0.300 [1.111 [1.136 [1.443 [0.280 [0.450 0.696 0.247  0.108
C-31 0.099 [0.017 [0.631 [0.658 [0.402 0.005 [0.004 [0.041  [0.029 _ [0.087
Cc-32 1.905 0.013 0.735 [0.771 [0.543 0.006 0.002 [0.798 [0.276  [1.672
Cc-33 0.033  |nd 0.421 [0.366 0.192 [0.002 _ 0.005 [0.072 _ 0.001 _ [0.029
C-34 0.014 [0.025 [0.172 [0.109 [0.041 0.003  0.003 [0.105 [0.079  0.013
AHs 7130 B554 [16.144 [16.177 [15.647 [13.156 [9.025 [12.357 K/.827 [5.679
h-C,./Pristane [0.847  0.635 [1.556 [2.357 [2.544 [2.766  2.751 [1.107 [1.279  [1.587
n-C./Phytane 5.235  13.393 [2.031 |4.000 [2.490 [6.338 5.190 [4.657 14432 4.596
Pris/Phy 1216  [1.137 [1.252 1576 [1.295 [1.343 12.810 [5.057 [5.324 [1.287
%TG'A'ka”e/”' 2782 (2855 [19.55 [17.66 [P3.15 [19.88 [81.69 [37.70 Bl.42  P457
cPI . 0.88 087 [1.05 [1.05 [.27 1.29 126 [0.01 0.94 0.55

*:n-alkane odd/even carbon preference index between ( n-Cyg-n-Cys ) .

Ailal) cliall -2
 SH(2) ekl Blias
LA‘);\SE):\ ‘-g L}ALA &\A’S‘)Ll} (AHS) J) &LILIS)A (e Adxa C_J)A éﬁ: L@j\}ﬁ;h ddasall s2a Dl:tA &Ll):m:a

e 8 21.945mg/l Cpm Lo AN 5810 Cangliig oyaY) bl 8 Alad) 5810 e 45l
5SIAl (8) JSall (s .38.625mg/ | casly Ao sie daiiys 2000 Cipa 8 63.839mg/l 5 2001 Cava
43adly 2001 ale Alawall L0 Wpsl5 5 (aleds) Jaasly ciuhall 558 DA (AHS) ) <L el 4K
Ja e sl pland) (7) Jsand) (e 1ol cilpall 038 Jumil Tadgai (13) JSEN g5 2000 ale g
(nd-0.1187mg/1) s L WSl caagliis Ciz5 Cro5 Cro (e IS clinia 2algi ae Crp S0 22l e
(0.248-4.821mg/l) (ru W caaslys Phytane Jis Pristane d ¢ JS 3815 8 pld aag ale S ¢
0.001-)— e coagfyi Squalane ) >S5 8 Jay ale amlads) (Jlia (0.332-3.366mg/l) 5
G Lo Cangliis Lasls 105 Cog, Cog, Cor s Coo5 Cro s Crg <Lyl i a4 .(0.693mg/I
0.046-) 5(0.640-5.983mg/l) 4(1.012-5.428mg/l) 5 (1.145-5.367mg/l) 5 (1.539-6.029mg/l)
Ca25 Ca15 Ca05 Cog lyall 3805l (msal clas (5540 4als (4a (0.221-5.3200/1) 5(4.377mg/|

.2000 ¢l 4 Ca4,Cag,
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.St(2) Uasall olsa A (AHS pg/l.) A bz 1 (7)Jgand)

NteIY-OS-OO 5-07-00 9-08-00 [27-09-00 [9-11-00 23-12-00 [7-02-01 P5-03-01 [17-05-01 [6-06-01
C-10 nd nd 0010 |Nd 0022 0016 Nd  hd 0040  hd
C-11 nd nd nd Nd nd nd Nd nd nd nd
C-12 nd nd 0032 0014 0.069 hd Nd  hd 0077  hd
C-13 nd nd 0092 0114 D0.155 [.052  [0.187 hd 0120 hd
C-14 nd 1228 2481 [.574 [B582 0237  [1.628 0.225  D.169  [0.435
C-15 0236 402 B.220 P01l B.165 [.127  B540 0.722  D.408  [0.916
C-16 1665  [3.030 B.136 B657 [.108 R.268  [1.670 [.521  [1.206  0.991
C-17 1303  [2.368 [418 B531 [1.941 [1540 B.717 P.337 1410 0.972
Pristane 0980  [1.172 B.313 K821 [B.868 248  [1.085 D0.796  0.739  [0.921
C-18 1809  [3.665 [.148 [B.849 .029 PR.772 R564 [.770  [1.989  [1.539
Phytane 1173 [0.997 B.366 0.860 [.186 0.332 1221 0931  0.718  [1.262
C-19 0554 366 [B.440 2800 .367 [1.897  [1.145 [.034  [1.245  [1.337
C-20 2938 498 [#518 [B.806 428 [1.072  [1.049 P.150  [1.497  [1.012
c21 1.452 1807 [/002 B.329 5983 p.515 0835 0.640 PR.196  [0.926
C-22 1015  [2.826 PR211 0.708 B.373 B.737 0539 0672 1083  [1.543
c-23 1164  9l6 Pp173 [L.791 /377 BO72 D580 0622  0.898  0.046
C-24 1795  [1.965 [.731 B582 [B.226 PR.263  0.849 P.905  [1.613  0.652
C-25 1184  [3204 [4220 350 [.049 P035  PR102 PR.254  B.176  2.340
C-26 1715 470 B.116 PR059 320 B.O74  [1.165 221 0648  0.331
Cc-27 1206  [1.423 0208 [1.884 [0.608 PR672  [1.009 {1547  0.687  [1.155
Squalane 0693  0.642 0.036 0461 0.015 (0498 0264 0517  D.00L  [0.033
C-28 1008 [2.286 [0.014 [1.382 0009 B.370  0.049 [1.971 0540  0.226
C-29 2665 964 [0.179 [1.312 0179 1009  0.102 [0.336  [1.875  0.297
C-30 0.431 1097 [1.012 [1.614 D.020 p121 0051 D0.134 0470  [0.239
C-31 0743 1206 D.372 [1.090 D0.372 p614 0017 D071 p272 .02
C-32 1.262 1188 0019 0588 D214 0292 0077 0.077 0237 D473
C-33 1873  [1.040 0.121 0.328 [0.113 [1.398  0.021 067  0.175  0.247
C-34 0475 1535 [0.189 0571 0.064 [0.896 0041 [0.054 D264  P.030
AHs 31.340  [48.295 b2.778 50.089 63.839 W4.127 P5507 4576 P3.753 [21.945
C-./Pristane  [1.329 2020 0730 [0.732 0502 6.209  B.426 P.936  [1.909  [.055
Cu/phytane  [L54 367 [1.53 W47 189 B34 210 [1.90 077 1.02
brist/phyt 0.84 118 098 bB60 21 D75 089 .86 1.03 0.73
%Z‘G'A'ka”e/ M6.12 1401 [13.69 [1.02 1727 [7.98 {1273 1368  [17.48  [18.91
cPI . 0.84 094 [1.02 086 110 [0.88 093 .74 1.22 0.98

*:n-alkane odd/even carbon preference index between ( n-Cig-n-Cys ) .

(ng/1) 35 40.00

80.00
60.00

20.00

0.00

017/05/00
005/07/00
[109/08/00
27/09/00
[0009/11/00
[23/12/00
007/02/01
[0025/03/01
017/05/01
[26/06/01

. St(2) daaal) b (£ AHS pg/l.)cls,al S 503 :(8) Je
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:St(3) wludl)

Capa allae 3 8.19IMG/l (i Lo danall 38 olia 3 (AHS) b€yl IS 581500 sl
SN (9) JE e 20.377MO/l sl Ao i daitys 2000 £ld atlas 4 27.382mg/l 5 2001
e 22 LS il pall o3 Juaail Ladgat (14) JSEN paagys Adand) 038 olia 3 (AHS) LSl 20
A5alY) SLSHa) e adaeY) sl uila () Cpp S aals e Jay 585e gl alasd) (8) Jsaal
Jias (nd-0.262Mg/l) o Lo WasSli cmglig duhall Jabpe DUA 335080 il 3 V) (Cpq—Cpo)dagal)
0.152-) o le LaySli  cuadliiyCig 5 Ci75Cre 5 Crs lSyd Bgale aalgy el 5805
Iogale aalgi il Y (0.417-1.716mg/1) 5 (0.326-1.806mg/1) 5(0.256-1.965mg/l) 5 (1.759mg/I
0.122-) 5 (0.137-0.734mg/l) o L LaaySI5i caansli il Phytane iy Pristane J1 e J<I La
=0 cdhe 8 2.1mg/l Squalane J) ey 385 el das s 8 gl e (1.196mg/l
.2001

-St(3) sl sbia @ (AHS pg/l) 3 @S 5805 (8) J g2

AHs Date17-05-00 5-07-00 -08-00 27-09-00 9-11-00 [23-12-00 [7-02-01 25-03-01 [17-05-01 P6-06-01
C-10nd 0.266  |nd Nd nd nd Nd nd 0.010 nd
C-11 nd nd nd Nd nd nd Nd nd nd nd
C-12nd 0.055 |nd Nd nd nd Nd 0.047 nd nd
C-13 nd 0.028 0.013 |Nd nd nd Nd nd 0.101 nd
C-14 0.206 0.262 0.212 |Nd nd nd Nd 0.224 0.168 nd
C-15 1.532 0.408 0.252 |0.286 0.782 0.388 0.152 [0.350 1.759 1.044
C-16 1.965 0.484 0.418 [0.914 0.570 0.256 0.518 [0.415 0.325 0.265
C-17 1.806 0.789 0.532 0.751 0.788 10.389 0.685 [0.677 0.687 0.326
Pristane 0.734 0.414 0.369 10.196 0.324 0.137 0.361 [0.355 0.382 0.178
C-18 1.368 1.396 0.844 [1.441 0.976 0.857 0.744 |0.981 1.719 0.417
Phytane 0.408 0.280 0.277 10.308 0.285 0.122 0.300 [1.196 0.473 0.210
C-19 1.087 0.579 0.664 [0.484 0.631 0.521 0.523 [0.240 0.383 0.311
C-20 1.255 0.759 0.712 0.392 0.665 10.525 0.779 [0.496 0.668 0.317
C-21 1.897 0.685 0.983 0.217 1.683 .442 1.433 0.651 1.382 0.334
C-22 2.797 1.725 [1.373 [1.058 1.623 [1.571 1.718 [0.587 1.656 0.135
C-23 1.248 2.792 R2.232 0.981 2.732 2.479 1.554 [1.478 1.738 0.061
C-24 1.778 1.379 [1.165 [1.080 2.203  [1.958 1.209 [1.693 2.221 0.246
C-25 1.195 1.127 [1.132 [1.520 3.606 2.050 0.678 [2.196 2.375 0.664
C-26 1.303 1.257 0.982 [1.125 0.921 [1.322 0.208 [1.680 1.079 0.124
C-27 1.261 2.450 0.644 [1.019 0.192 2.557 0.143 [1.792 0.361 0.187
Squalane 0.581 0.005 0.218 10.398 0.205 0.759 0.053 [2.100 0.180 0.104
C-28 0.979 2.471 0.818 [1.000 0.178 2.903 0.184 [1.214 1.056 1.058
C-29 0.848 2.825 0.511 0.520 0.039 [1.193 0.022 [1.118 0.476 0.062
C-30 0.426 1.453 [0.635 0.297 0.362 0.880 0.189 [2.422 0.633 0.089
C-31 0.407 0.872 [1.220 10.528 0.147 [1.372 Nd 1.245 1.424 1.463
C-32 1.699 1.011 [1.976 0.890 0.397 0.732 0.135 [0.747 0.368 0.092
C-33 0.220 0.328 0.541 0.281 nd 1.214 Nd 2.409 0.152 0.391
C-34 0.179 0.146 0.264 10.348 0.187 0.754 0.459 [0.281 0.038 0.113
AHSs 27.180 26.245 [18.985 [16.035 [19.496 [27.382 12.047 P26.595 21.815 8.191
n-Cy;/Pristane [2.461 1.908 [1.441 (3.829 2.435 .83 1.894 [1.908 1.800 1.837
n-C.g/Phytane [3.357 4988 13.047 44.672 3.427  [7.017 2.482 [0.820 3.636 1.981
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Pris/Phyt 0.73 0.38 0.47 0.82 0.71 0.40 0.76 2.33 0.49 0.93

> n-Alkane/ n-

ClG

CPI

0.754 0.986 [1.224 0.806 1.583 [1.525 0941 [1.215 0.938 1.230

*:n-alkane odd/even carbon preference index between ( n-Cig-n-Cys ) .

C28,Co7 5 Co55Co45 Co3,C005 Cop liShn 3815 (& Lagalall aglyall ) 3)LEY) joa
0.061-) 5(0.135-2.8mg/l) s (0.217-2.442mg/l) Gl Gagliis Auhall  Jalye A Cag5 Cog
0.178-) 5(0.143-2.56mg/l) (0.664-3.6mg/l) 5(0.246-2.221mg/l) 5(2.792mg/I
Lz d8Y @lSall dnailly WL 53l e (0.089-2.422mg/1) 5(0.022-2.825mg/l) 5(2.903mg/I
nd-) 5 (0.092-1.98mg/1) 5(nd-1.463mg/l)pmle Conglii 3815 Led cila s 288 Cgy fCa3 Ca2
Shlly A 5Kl 8 alaas) Jaasd ole JSayy il e (0.033-0.754mg/l) 5 (2.409mg/I
2000 cara allao ae 4)adly 2001cisa sl & (AHS) LS o alasal 200)8Y)

017/05/00
005/07/00
[109/08/00
27/09/00
0009/11/00
[023/12/00
007/02/01
0025/03/01
0O17/05/01
026/06/01

. St(3) dasall A (X AHS pg/l.) el sal 408 sl :(9) Joid

:St(4) Aubal) daaall by ol gida

Ciroa alla 5 9.66MQ/l (s La banall 538 olsa 8 (AHS) LSyl 4080 5 Sl caa s
038 olsa o3 (AHS) LS el ARSI (10)JS s 2000 el allas 3 26.223mg/1 5 2001
Cii w0 a5 (Ao Jay 550 6l landl St (3) ddasall aliie IS5 (9)Jsaall gy LaS Lakasdl
el 3805 Jitie (nd-0.245mg/l) ¢ L LaySls casgliiy (Cra-Cro) ddiall A5kl il pall alana
nd-) s (0.511-1.088mg/l) 5 (0.251-1.233mg/l) s Le WS35 Cingli Cag s C17.5 Cags Crs e IS
Ci6.5 C1s oSl (e JS 5SUi o8 o)l Jangd 085 .ol e (0.209-1.76mg/l) 5 (1.482mg/l
Nd-) oo e LajsSly coals Squalane sPhytane s Pristane ) (e JoS3 dally oY) @lla
Cos55 Cog e JSHShi g Lai)) Jaag s . sl e (0.105-0.575mg/l) s(nd-0.468mg/1) 5(0.66mg/I
(0.088-2.174mg/1) 5 (0.82-3.011mg/1) 5 (0.824-2.5mg/1) (s Lo canslsi ddasall 638 & Cap 5 Cop s
S 3SH 8 Jagale (aliss) Jeas iyl St (2) ddasall 4l sie US55 .(0.018-4.087mg/l) 5
Al Jalye (e 5 AY) gl aa 23laally 2001 Cana allas A(AHS) <l
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12.159  p1.748 ©42.389 [15.557 [B1.767 [101.796 [P0.893 H4.271 62.945  28.002




.St(4) Uasall slsa & (AHS pg/l) I clispaps)yi(9)J gl

ANEN-%-OO 5-07-00 9-08-00 27-09-00 ©-11-00 P3-12-00 [7-02-01 [25-03-01 [17-05-01 [26-06-01
C-10 0.078 nd nd Nd nd nd Nd nd nd nd
C-11 nd nd nd Nd nd nd Nd nd nd nd
C-12 nd nd nd Nd nd nd Nd 0.166 nd 0.004
C-13 nd nd nd Nd nd nd Nd 0.117 0.062 nd
C-14 0.107  |nd nd Nd 0177 0.140  0.040  0.245 0191  |nd
C-15 0.266 0251 0.462 0590 [1.233 [.101  0.363  0.896 [0.666  [0.865
C-16 1.09 051 093 .97 089 .06 0.97 101 [0.98 0.66
C-17 1395  |d 0976 [1.482  0.895 [.111  [1.205 0567 0427  0.499
Pristane 0660  |nd 0566 0519 0.373 D411 0540 0410 0592  [0.280
C-18 0209  0.764 0.806 0.993 [1.235 [.760  [L.074  0.628 [1.234  [0.513
Phytane 0468  |nd 0377 [0.408 0257 D311  0.328  0.355 0418  [0.297
C-19 0267 0525 0.647 0274 0541 0932 0355 0876 0.725  0.393
C-20 0158  0.394 0514 0.446 0675 [.444  0.870  [1.634 0.902  0.307
c-21 0247 0.654 0.822 0586  [1.488 [.068  0.921 0692 [0.798  0.203
C-22 0692  0.823 0.691 [1.998 [1.186 [.094  0.958  [0.204 0.985  [0.133
C-23 0726 1231 [1.034 [1.315 [1.298 [1.840 [0.876  [0.951 [0.723  [0.681
C-24 1375 D500 [.300 [1.713  0.980 P.494  [1.143  [1.346 [1.615  (0.824
C-25 1578  [1.323 [0.913 P.558  0.857 [1.054  [0.820  [1.973 [B.011  [1.237
C-26 1542 1243 [.108 Pp.174  [1.898 P.089  0.659  [1.316 [1.560  0.088
c-27 0.898  0.955 [1.213 [1.557 [1.878 [.910  0.434 [2.808 0.278  [0.314
Squalane 0133 0284 [0.328 [0.310 0242 470 0330  [0.575 [0.105  0.119
C-28 0702 [1.084 0544 0974 0274 {618  [1510 [1.240 0.894  [0.622
C-29 0.808  0.665 0.479 0.399 [1.170 [0.846  [1.946  [1.955 [0.590  [0.189
C-30 0243 0564 [1.016 (0.477 [0.043 [0.914  [1.936 [1.816 0.481  [0.324
C-31 0136 0.335 0.933 0.784  [0.029 0449  [1.385  [1.077 0.643  [1.055
C-32 0.184  [1.854 [1.063 1087 [0.018 [0.732  [B.442  [1.966 0.876  [0.035
C-33 0832  |nd 0929 0.148  |nd 0830  0.169 0529 [0.108  hd
C-34 0514 0211 0.321 0.156  [0.060 [0.550  0.195  0.221  0.160  [0.014
AHs 15306 [16.173 [18.965 P24.916 [17.697 P6.223 P2.474 [5570 [19.023 [9.656
h-C/Pristane 2.113 1724 856 [R.397 PR.706  R.234 [1.384 D721  [1.786
n-Cg/Phytane 0.446 2138 [.433 4802 bB.662  B.272  [.767 [1.806  [L.724
Pris/Phyt 1.410 1501 [1.271  [1.452 [.321  [1.643 [1.154 [1.419  [0.940
%Z‘G'A'ka”E/ NM1.911 B0.093 [18.129 P3.362 [17.845 [22.704 P0.862 [23.014 [17.329 [12.576
CPI . 1158  [0.833 [.032 [0.919  [1.027 0.720  0.735  [1.178 [.112  [1.416

*:n-alkane odd/even carbon preference index between ( n-Cyg-n-Cys ) .

20.00
(ng/1) 38 A

017/05/00
H 05/07/00
[109/08/00
27/09/00
[009/11/00
[E23/12/00
007/02/01
[0025/03/01
017/05/01
026/06/01

. St(4) Uaaal) b (£ AHS pg/l.)cslssal s 580 :(10) Jea
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:-.ileln ° o0 gl
Ol oo Laalil) el e Aakine Alaludl dyad) 23 3 (AHS) 3 cl€al el Sl o)
llenl] G AY) 13 (g3 as 332 xie A laina jalas ) ALz ¢ L) slsag darlall olsdll
L ey QLS o3 Gapai Cus ([1T7]3ad) slaal) (3 aand don gl sn s AlasS sun Aol son
Slaageslly = (solal) e Lall 3gae = adl) lav (gsall (BN ) o oLl Aol ey miaa sl Appadd) 23
Adlie 305 dag IS 8 2alg o clisSall o3¢ (e gl dale a (e W)
ol Lo it ARl peilial) ALl 3ylai DA (e
ombe Cagli Al bl 8 Jasale aalsiy Agall iliall 8 28IV QLS b oS5 -]
(3) dbadll ;3 8.19 Hg/l o Ly St (2) dasdl) i21.124pg/g 5 St (1) dasall s 4.23ug/g
caisll e laly Aypel) il St(2) ddaadl 3 63.8pg/l 5 St
Asenl) Glial) ae Al Al liall ale JS& (C1q-Cao) Al wlSoall 5815 b paliss) =2
Al 5l ) Us 4 252 28 St(4) ¢ St(3)e St(2) llasall i
o A gyl ALl cliell S(2) Adaaal) & ((AHS) I LSyl A 580l 8 alass) -3
. 2000 sle go d3laalls 2001 ale lgilic!
Craadd ALE St(2) ddaad) 8 Ayl 535 PLa Crg aSyal Sl el i oSl e —4
iz Lae el o Al dpsall Sliel] 6.029U0/ 51.84p0/G caxdiy (ulnly Bliian 50
18] i &gl amg
Gluall - St(1) Adasall A (Laigunginl @lSya )Phytane 5 Pristaned) e JS 5805 (alassl =5
c A lasdl ae 43)aal St (5) dasalllgals ¢y sus)
(LSl (Bl a4l Aadipe S0 (Co7-Cig) Alady) CLSyall Lasale aalsi (9-1) Jylaal) (it =6
L19 ] dus i 385 Gigoa o pdse Sy Les duball 358 Bla
J<& Cig/Phytane 5 Ciz/Pristane Jlaill gybse o 3 Jualall (il of milill DA (e (a6 =7
aoSaal) Ll a5 ) dgaes a9y cCanal) el DA cillaall 3818 8 Lle
20 e o2 DA
Al Gliall dugpadl cllbadll Jdale JSaPhytane s Pristaned) o JS 3805 4 o)l -8
. AWl
St (4)s St (3) 5St (2) wlasall il il 4Phytane sPristane Jl e J< 3815 ¢ &) -9
Agald llanall Gy gull el e 43laally
Gillaaall ae &5lalls Jasale JSi St(3) ddaaall b (Cog-Cos )il Aslidy) iliHal) 3805 ¢ iy-10
L2177 dasms sobae 2als o e oy Laa (g 2Y)
G el A (lals 8 (AHS ) SliSe g till Aldinall jabeadl ore 0l 5y oLlaey-11
(2)5 St(1) clasall 3 25xy 28 Sl on Liine of Gadis el il Aoy (il Alain)
«CPI<1 5 Pristane/Phytane =1,3 n-alkane/n-Cig =15l (yS adi Lae ) St(4) sSt
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