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O ABSTRACT 0O

This study describes the changes in the concentrations of chlorophyll a and
hydrocarbon contaminants in the port of Latakia during the period from February 2011 to
December in the same year.

The chlorophyll a concentrations are proportional with the concentrations of
aliphatic pollutants at the stations near the beach which exposed continuously to
Hydrocarbon Contaminants, also , this chlorophyll a concentration was accompaused by
the lew concentrations of aromatic pollutants, and chlorophyll a concentrations
accompanied by the low values of the index biodegradation, that suggest existing
deconstructive high bacterial activity in this region.

Higher value of concentrations of chlorophyll a was 6.33 mg. m-3 at the station,
which is 300 m away from the beach in August, while the lowest value recorded in the
station, which is 1500 m away from the beach in October and it was 0.07 mg.m-3

The concentrations of aliphatic compounds ranged between (below the threshold of
detection -not detected- ) and 186.351ug / 1 and PAHs compounds ranged between (below
the threshold of detection -not detected- ) and 24.539ug / 1. The highest concentrations
were detected at stations near the beach and the least were away from beach..

Key words: Chlorophyll- a- Marine environment, Water, Aliphatic hydrocarbons,
Polycyclic aromatic hydrocarbons
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( Setti et al., 1992; R0j0,2009) Laiall jamal lasi plall Laiall 30 % 50 oo i

Ol (yras e ¢ (- Aliphatic Hydrocarbons :AHCs ) 3slalyl dyims el asadll gam
.( Sakari et al ., 2008) s 5 g

S Sa LS Sl 038 jaas e Thise 251 L 8 s Sl AL Jola Sa of (S
lelodls Jlshal ()55 ¢ el dpal) Bl J8 e gan ) gaaad) Land) cld 45l @l )
bl e i Al geall Land) @l cl€all WL (12000 «gslS ) C15- C17- C19  apngsl
.(Sakari et al., 2008) C33 s C25 el Jlskl i i )
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¢l S5 elinall Jane Jilie 18 ST2 dlasall (o1 1ylai ST (e LSl ST24kaall 3 5800 il @l
oo Al Gl ey ol LG e Al AsSsongl LSl EL A ST Llaay L
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ST2 dhaadll b ialsy ccllanall abaa gl Joad 35S0 Jlof Gl aliae s
& ol il el e 385 b pe ¢ gapll Juad 3 dadi] Sl el (35S caa @lldg ¢ (4,5050a)
058 G ¢ all B alsladl sl e Ll Gllee 5 ccblall A 80 alias) I A8la L ol
LS ¢l Jomd 8 jigall 13 (midyy g clislall cafidn D) g Uae s ldll Jomd 8 laad oLl Lala
Bl g A0l ) Aalil) 5 1 Jiesll Aadipe ai aanll & ASEN) GLSll Al S s
(e Adane GlieS ) Al Gl d0lKa) (Kameyama ef al, 2009) au)y coin Cus )l

180



Tishreen University Journal. Bas. Sciences Series 2015 (2) 22all (37) dlaall Luulu) aglall @ (0350 Gaals dlas

C'H)S\ had gs il glall 02 B &\S.DY 135‘.;4;\ 5‘..:.:.»: 3:(73 Laa ¢ U.uasn Jedlad) cld Aty &_:1_1}3)5})3.\@\

2011 Gigsdg 2011 sl ¢ 5iaall Al Jgud JMA ST Aaaall 3 pug/ly Agliay) Liing agd) psadll Sl Jiay (3)dseal

Canall aul Cag ) £ L) Syl
ST1 ST1 ST1 ST1 pg/l
109.038 1.165 0.685 0.033 C10
13.971 1.231 0.631 0.008 Cl2
3.311 1.704 1.792 nd Cl4
1.560 0.918 1.519 0.026 Cl6
1.392 0.702 2.256 0.017 C17
nd nd nd nd Pristane
nd 0.348 0.920 nd Octadecene
0.946 0.962 nd 0.010 C18
0.643 nd 0.880 0.006 Phytane
0.813 0.749 1.472 nd C20
0.786 0.929 1.594 nd C21
0.712 1.465 2.512 nd C22
0.562 3.036 5.388 nd C24
0.353 3.221 5.105 nd C26
nd nd nd nd Squalene
0.412 2.366 2.906 nd C28
0.188 0.989 1.494 nd C30
0.095 0.341 0.579 nd C32
0.072 0.146 0.238 nd C34

not detected :nd

2011 goug sl b ,3ST2, ST4, ST5, lbaall 8 pg/ls LGN ding jaed asadl) 315 Jiay (4) Jsaad

e ¢ Ll Sl Sy
ST5 ST4 | ST2 | ST5| ST4 | ST2 ug/
nd 0.823 | 1.166 | - | 0.020 | 0.049 C10
nd 0.379 1 0.406 | - |0.009|0.015 Cl12
nd 1.542 | 1.372 | - nd nd Cl4
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0.092 1.446 | 1.510 | - | 0.031 | 0.091 Cl6
0.091 1.437 | 1.551 | - |0.034]0.109 C17
nd 0.444 |1 0.563 | - nd nd Pristane
nd 1.571 [ 0.485| - nd nd Octadecene
0.031 1.788 | 1.832 | - |0.014 | 0.059 C18
0.027 0.722 1 0.689 | - nd | 0.037 Phytane
nd 1.292 | 1.454 | - nd |0.011 C20
nd 1.538 | 1.716 | - nd |0.004 C21
nd 2.482 (2.891 | - nd | 0.001 C22
nd 0.756 | nd - nd nd C24
nd 8.122 |1 6.038 | - nd nd C26
nd nd nd - nd nd Squalene
nd 4.652 | 3.113 | - nd nd C28
nd 2.365|1.686 | - nd nd C30
nd 0.873 1 0.641 | - nd nd C32
nd 0.329 | 0.271 | - nd nd C34
nd : not detected Aal) 32T e 5)08ll aoal i — :dBaada

2011 Giysdg 2011 cipa LailST4, ST2, ST5,  clhaall b pg/ls L5l Limgagl) asadl) 385 Jiay (5)dsad
Cayyall Capall Syl
ST5 ST4 ST2 ST5 ST4 ST2 ug/!
1.232 | 1.428 | 186.351 | 8.953 | 1.200 | 1.463 C10
1.021 | 0.620 | 26.511 | 9.630 | 0.430 | 6.110 C12
3.275 |2.284| 6.899 | 2.538 | 1.207 | 5.373 Cl4
2.274 | 1.855| 4.148 | 1.999 | 0.934 | 3.270 Cl6
212674 | 1.206 | 2.867 | 2.141 | 0.602 | 3.383 C17
nd 0.871 | 1.028 nd nd nd Pristane
nd nd nd 0.892 nd 2.120 | Octadecene
1.364 | 1.390 | 3.007 | 2.948 | 0.914 | 4.296 C18
1.137 | 0.793 | 1.096 1.062 nd 1.520 Phytane
1.227 [ 0.871| 2.346 | 2.667 | 0.867 | 3.115 C20
1.188 | 0.633| 1.023 | 3.201 | 0.827 | 3.073 C21

1.078 | 0.707 | 1.758 | 5.395 |1.520 | 5.071 C22
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0.739 | 0.492| 1.184 |13.462 |3.504 | 11.928 C24
0.203 [0.194| 0.574 |17.009 | 4.335 | 13.325 C26

nd nd nd nd nd nd Squalene
0.445 nd nd 11.454 | 3.118 | 8.871 C28
0.261 nd nd 4.421 | 1.492 | 4.806 C30

0.190 | 0.128 nd 2.095 | 0.683 | 1.834 C32
0.204 [0.110| 0.226 | 0.300 | 0.249 | 1.084 C34
nd : not detected Ll 38T e 5)08l) anel i — :AaMa

2011 iy oy G Btiadd) 580 JMAST3 cillanal) b pg/la Asliay) Aiagjugd) asadl) 3805 Jiay (6) Jsaal

Cayall Canall )l Sl
ST3 ST3 ST3 ug/!
0.941 1.283 1.675 C10
1.304 15.430 2.114 C12
5.279 5.082 11.014 Cl4
2.513 2.657 4.277 Cl6
2.510 2.196 4.794 C17
0.733 0.770 nd Pristane
nd 0.938 0.588 | Octadecene
1.732 2.218 4.102 C18
1.194 1.120 1.514 Phytane
1.448 1.737 1.864 C20
1.455 1.778 0.970 C21
1.316 1.543 3.173 C22
0.911 1.006 6.987 C24
nd nd 7.979 C26
nd nd nd Squalene
nd nd 5.198 C28
nd nd 2.581 C30
nd nd 0.958 C32
0.356 0.276 0.389 C34
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Gub oo deadll Py Gllaall cues @y dugpaal Gliall G goall il j85e Glus

sl 4 A5l @l 3805 e el dladll ciliee 86 a0 dijead C18/Phytane sl

5 daa)  Ashiall 4 oo Sl Ll by Je Jy Cl18/Phytane sl (ailsi () Cus cdg yaall
(7) dsaall b milil) el LSK ( Rateldge, 1978; 2003 a 5,4l

Luguaall clbad) B ggal) Jil Ldza ((7) st

Capall | Canall | gl | elidll | dasd)
1.471 | - - [ 1.599 | STI | 2300 2u e cillaadl)
2.7425 | 2.826 | 2.658 - ST2
1752 | - | 2.476 | - | ST4 | 800 e sl
1.2 2775 1.11 - STS
1.979 | 2.8 | 0.97 — | ST3 | 41500 2 e sl
099 Al B Galalal) Gapal) aa] (88 Qe Jadl) Jdse Gl o 588l axs ) — BLEY) Ju

sl agas

¢ liml) 8 535m 0l PAHS 3 iUl LI 2l (385 il iy Zd) luyall e S0 o g6
ajlad) Al Jgu Las ¢ Agylae lila 3-6 4LaY) Ll 381 SN g ganall aa) e slae YL el
.( Zaghden et al ., 2007zl i

duad b all) gl hm o Sa 5 cipally LBl Liad 8 dadipe Apaal) Gl 381 calS
o sl (he lgne aleat Lo pe JUadY) olie JUls (Juadl) a8 i S Alad) el ) sl
25855 caibaall clilaay @il daai o (S Gunoadl I aall Copall @lgs ¢ glsdlly oalY)
slia (o Bpilia Lo A oaiall Copuall 30 pa Alaiall jUaY) olie Cipea (lae i gl (e il
.( Clark et al., 1998; 2008b ¢ dxysns jali) el sba s il e <3 4 ¢ sl

oo ¢ lipall dikaie 8 3adlall 3S5al) Jalis Y ases of (Sl ¢ Capall Juad 8 Aadipal) 3850 G
O alend Lo e sl liBa g (I ALY adgll chal) g% el 8 Akl dlsall ot 4ie iy
NV ame ol A oAl Jumd 3 ailll Gmlissl ghe o oS (1992 ccandl) sl )e ol sl 8 cilishe
.(Bamforth and Singleton, 2005) LS all o3¢] (gouall il

e co 8l Joad (8 SV adl) it pe s o3 diad 6 ST ddaadll b dlle o cilaad
Capall Jilie Al s ) @lld agmy of (Sar +(8 Jsaall) clilall soaeie Apphaal) Gsisag yug) asaidll 55
i oaall Cipeall  Camn o slaall G35 Y anay L Apphaal) Giingpuel) asndl) S5 Sl 5 sl
O Sa ccipall Jead (b L Lgalanily Cinal) Juad & Aphaall Lingsnel) asadll 5815 (alisd) Jaa)
.(Bomforth and Singleton, 2005) (sl <lSaill <Y ana 2bajl ) lld 3 5a

Jsmailly adlsall CRL o 800 2y ) STS&ST2, ST4 cillaaall a PAHSY il ya ad clial)
Al gl jalae e Wam dagi £ aLal CaY) cillaadll e skl Jf o cilais Eum (9,10 Jslasdl)
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Laguys ol A8 ) 353 o S e any A il Jacae By ¢ g alall Qlid) acall Capalls
Al bl e bl ) Joai o culiplall 48LaYl ¢ alal) juSall dllas LS ghaliall el

hls Qs ¢ alall Sl Dlg e gl oilll ST2& ST gilhadll b adll (i Jaagl
lanall 3l ae A3jlie bl glall dpphaall LS pall g5ty ¢ Ale 305y o W) Jond 3 ¢ (Lualdl dakaia ) Ll
Aihie 8 BsE A1 3hbiall she ga oball Jalal yial il a5 dikaie b lilaadd) o Gy (9 Jsaal)
Gllaaall skl sda s A gan @l Y clidll Juad 3 adall Gapall 3 abajly il
(9 Jsaall) gl Jusd b Uasal) dmiiiall 2l (S o pblall e )

Lyl ¢ AY Jead (e Byrie b3l bd e 0 1500 228 Al ST3 ddasdll 8 gl cos cilS
Gl Al i) cady of oKey @A) Llall laiay dpadl chlal Ay Caall Aay cligldl 3805
(1T Jsaadl) Gaall o oluall

PAHSY ciliSye of Lany clgilila aie 385 dugynd) cllaaddl & PAHSY ciliSye g5 dulyy i
LSy (s g el i) ol & il €Y culS (culila Gl il ) (miaiadl el 56l el
Gang Oy Jseadll gend danally i e G50 calS ) @l 6 —4 aiall Giall sl @3 PAHS)
(Zhou and ) allall (e &ikide adlge 3 Cin ) bl CanfSH ae G5 1385 . las Sy SI5d
Maskaoui, 2003 ; Qiu ef al., 2009 ; Penko, 2010

e 2300 a0y o pllall e Al Gllaadll & clils DB I GlSall Alle 3805 35m Langd
@y Sl Jgeag Al Jlay Lol ol Lad 3 08 5805 clila Gaedy gl @) GlSal 5
Gllee e Aaalill cliglal Jaad ) avall Cipall sl ae dphall Lapdall 3 5 ¢gpSH Asall oY
gyl ddkiall ) ahladl glas ges Qliel) 5 OlasY) Gl

Benz(a) idaww 3815 Hsebs ae culala EBEN il dgylaall LS jall §ylasn capally Calall Siad agl
Sle du s ) sexall Capall e Adlddl @Bl 48 4a0s ¢ Dibenzo(a) anhracene 5 pyrene
connal) Capall olial Japusy 580 e g Liie sae Guliadll 3 skl o3gd alu) jaadl ¢

Spex clila a1 @iy Benz( b) fluranthene yal Tia L S5 ki el STS il
o o oyl Landl iy clbigld) syl e lae cCapal) Juad 8 @lila a3)¥) @ld Fluoranthene
Capally olill Lo 8 W L hlall ge clhadl oda aey A dghall skl il ey clasl
clila N ey LS yall LYl clila Gaadd) 5wy ld LSl seds Ll
LayST2 ddaadll 4 canall Jiad & Slds (uedll il Dibenzo(a) anhracene Sy sk
Chlal ) g S ) gl Gia) clle ae @l sda gz S Cllly phall A5a I ely apay
ccaldls @ﬂ\ <y Fluoranthene «Sye  jehd oBAN  Jiad 4 Gl Lclislall o8 Lema Jand Al
& Gldla uadll @il Dibenzo(a) anhracene Benz(a) pyrene s Benz( b) fluranthene <ilS
3gmy o oSy ooV S a8 cdal ) clils O @ld cl€pall Ayl (ST2& ST4 abad)
Ol il (il sl dray Lae ¢ A3 o lisall mgad sl Sl diiall 4adsall Giihaad) adge )l
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Zlsa¥l 635 G ¢ Ll Jomd g Aals ¢ plalil e Aggll laliall slue b dgasall Eaghilly ST S
olaall Jladll 12N 3 150

cCanally Cayall (ol Jpmd 3 21500 2 ) dlaad) 8 clils SN ) Sl ol
038 208 3 g Al ALl bl ASpm Aaginy ¢ Al i) jalae e llaad) oda dad dag Gl
Ll glall

2011 Cigjdg slid (o 5iaall 5280 JMA ST1 Absall olia & PAHS 3805 Jiay (8) Jgad

CGpd | Gaua | sy s Ll ug/l  PAHs Sl
1.118 | 4.352 | 6.543 2.778 Naphthalene
nd 2.624 | 3.650 | 21.737 Acenaphthylene
nd nd nd nd Acenaphthene
nd 0.091 | 0.048 | 0.092 Fluorene
nd nd 0.041 | 0.149 Anthracene
nd nd 0.029 | 0.048 Fluoranthene
nd nd 0.138 | 0.044 Pyrene
nd nd 0.068 nd Benz(a) anthracene
nd nd 0.106 nd Chrysene
nd nd 0.009 | 0.012 Benz( b) fluranthene
nd nd nd 0.060 Benz(a) pyrene
nd nd nd nd Indeno(1.2.3)Pyren
nd 0.040 | 0.021 | 0.164 Dibenzo(a) anhracene

nd: Not detected

2011 g5 #16d b ST, ST4, ST2clanall olua 4 clliaal) slia 3 PAHSI 3805 Jiay (9) Jsaad

ol Juad il Jiad Sy
ST5 ST4 | ST2 | ST5| ST4 | ST2 ug/l PAHs
3.910 - | 4567 | - 5.766 | 4.351 Naphthalene
nd - | 4765 | - |24539|9.220 | Acenaphthylene
nd - nd - nd nd Acenaphthene
0.043 - 10054| - | 0.626 | nd Fluorene
0.084 - 10101 - 0.518 | 0.131 Anthracene
nd - nd - | 0.076 | 0.028 Fluoranthene
nd - nd - nd nd Pyrene
nd - nd - nd nd | Benz(a) anthracene
nd - nd - nd nd Chrysene
0008 | - | nd | - | 0029 |0oo7|  BeNZD)
fluranthene
nd - nd - 0.088 0 Benz(a) pyrene
nd - nd - nd nd | Indeno(1.2.3)Pyren
nd - | nd | - | 0065 |0020| Dlbenzo@
anhracene
nd : not detected Ll 381 e 5)0l) anal i — :A3adka
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20110k 3 Cisa b LISTS, ST4, ST2&laaal) sl (PAHSIS)S Jiay (10) Jgal

Cayall Capall LS e
ST5 ST4 ST2 | ST5 ST4 ST2 ug/l PAHSsJ
0.416 | 0.250 nd 4672 | 5694 | 1.851 Naphthalene
1.014 | 10.998 | 0.949 nd 3.739 | 46.016 Acenaphthylene
nd nd nd nd nd nd Acenaphthene
0.007 | 0.018 | 0.009 nd nd 0.155 Fluorene
0.017 | 0.057 | 0.018 | 0.051 nd 0.453 Anthracene
0.003 nd nd nd nd 0.016 Fluoranthene
nd nd nd nd nd nd Pyrene
nd nd nd nd nd nd Benz(a) anthracene
nd nd nd nd nd nd Chrysene
nd nd nd nd nd nd Benz( b)
fluranthene
nd nd nd nd nd nd Benz(a) pyrene
nd nd nd nd nd nd Indeno(1.2.3)Pyren
nd nd nd nd nd 0.074 Dibenzo(a)
anhracene

201 10is 39 s ¢y 55500 8l JMASTIcillanall ol b cillaaal olia LHPAHSIGSLS Jiay (11) Jgaad

Al | Caall & 25\ P AlS g
ST3 ST3 ST3 ST3 ug/l  PAHsl

0.516 | 2.590 | 4.095 - Naphthalene
nd 60.606 | 14.543 - Acenaphthylene
nd nd nd - Acenaphthene
nd 0.235 nd - Fluorene
nd 0560 | 0.121 - Anthracene
nd nd nd - Fluoranthene
nd nd 0.029 - Pyrene
nd nd nd - Benz(a) anthracene
nd nd nd - Chrysene
nd nd nd - Benz( b) fluranthene
nd nd nd - Benz(a) pyrene
nd nd nd - Indeno(1.2.3)Pyren
nd nd nd - Dibenzo(a) anhracene

nd : not detected Ll 38T e 5)08l) aoal i — :ABaa

P A Aaliyly T g sl s
585 e blie) Gguadll S ZEYL sdysadl Aaaall aladl sy dug ) bl Cijia
Gl el b 2300 2 e anal) Copall AL dasdl 8 6.33 m@.mT slaty ol G2 iy 5K
(4,5) a4 mals s WS ¢ 385.98 mg.C/mP/day & ¢ IV Z U dypune dad el s
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4y Omran,1995; Baker et al., 1994;; Darwish, 1999; Hamoud, 2000

L e Al cllasall 8 Zal) ) 5S ae b IS8 T Jie sl S s
sSHnell Qlslall jaiue JS5 A el

mitie s | g5l S0 il LSy Applaal) cilfiglll 315 pa ouiSe JS ST s28 canuiliig
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