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1. BU®IC

ABEHICI O RAUCBH SN - 2RO HEBMIT. BRI REBTY (BHR
UHEHRETY) & LT, BROKRICS 53N 5, KAEFBLTOHRYE D%
BEEHRICR. AREHOVZCHIRIZ S ZOHENHLEEZL oND, L-T. 5
FEBYOFEMIZ. TOMEYMOELFITBHREZICRETIIENDETH S,

LERRERBETS EIZ L D RS 5 BBRFFHRRIKRIR. BOABEL DI ENS,
BeAx BREICB 2B OOTOZ L OMENLINTE R, UL, KEBTHIC
£D b o dNBZREEFRRAKREDS . REBFLTOBRTEEETIF 513
HF D % 75 (Gjessing et al., 1984; Harrison and Johnson, 1985; McVeety and Hites, 1988;
Hewitt and Rashed, 1990, 1991; Brostrom-Lunden et al., 1994; Leister and Baker, 1944; Takada
etal, 1991; (IR 5, 1993; Frk 5, 1994 HH - /A, 1995), 1oy FII~DAKHTY
KX SHERERMOAT T, BTUNERMINCART LM, MIREICHRT LT3k
FEGRFICHER UICRER A, BERE»BRFICEREREKRE LTI
L5ILICEBAMORENEZEZ SNB(FEES, 1990),

ZIT FFETIR D) BB EFHED S TR T EHOLOTHE TR T
F—r AT EICEM U, ZREBFRRAOKBUSTACARE BROIE iRk (LKEDO B
TROSH. ZEHEAPZENSDREBFIIONTEETS I &, ) BERTHORE
EZPOMIT DI &L 3) ZEMFEHADOKTETIICL S 1 S DRILKFADA
IKDOWTEETSI L, B EMELZOURLERNELLTOTRAT 7V 54
YHFHORBRERMKFEROZT L. AKBETYEDOBNEZWPONITEIEP, &
BHOBRTYOMTHI o BBHEFOLEREKRITTLIELHNE LTS

2. BREMBERUEBHRK

2-1 KRETHEHA

RSB THO ARG EM LIRS, FRHSIR/NEAIB)DME 2 BZICHK
EUtzo ZEENIBOIC LR o/NEIP kit BRSBTS AR S BERT), /IMERE K
BEESERPAET), R PRI v & — @R RER). JIETAEERE 5 —
Ol X E AET)OD 4 7 EFHERIRPGE E XKRFLED, B RBXRF(E B REDR S
HEFZFEREARFMETEREX)DS TS TR U, BTYORBEER. /TR
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TIREBHAIOEM LICHE L. €00 E TIRE EMED 5 m~ - HmiR )
TRIDICEEYP THOBREDIETITRE U, FHEELIIBESANHD S
SR A BAE U AMERIKIZCLTFIMENZ19944E 5 B T, HFiERRFCITEHE)E B 2K
BFRUT BENI19954E 5 B & T /NI K EEEBFECUT /TN, FBRP Rt
8 —EL TR NEBHAEER Y5 —QCU TSR HEERBR KFECTH
BE)319964E3A £ T o 70

REHFMEBRE 2177, ERUmMODRT v LAD— FOMAIIOL A5 ZEOF
KAEYOKIEAIMZ 5 12 DRBMMIESHREH= 1)21L A BEMORMEER 12
KA BREREEBRY - VETH- 12 BIZH 1A TRBURBEER L,
ZOEHITHEMUIBRTUELBTY (BHMETY+ERRTY)E L. MR AR
ORICTEHE Uicidkhd. BHERTHE Ui,

2-2 BEWERHA

BEMEZ. MERA0 EHEL6S, 2465, BEERI. MIEAREREITS/NMNINA
VLER LB FEORB LSRR U, BERER . NRINVT 4 — 5470 HRERE(K
SIRBISYMIn)ICH FAMD 5y FTEEE L. TIICMBRSDORLEMET 1 )V —
(Whatman, GF/C):AT. 7 4/V¥ —LITHEM LIz, HEEEIL. RRBIRFERF
HTISKEBEEREIr o B D L,

2-3 BRIBRTHEHA

FITR U2 THEEEREE . ZENNICRI 3EFHBERIS.M)THERBOX
FET R & FF PR D2 TR B U 199447 H ~9F L 199552 7 ~4 D 6% AR L 72,
COBRIIFENE CABNICERRY CEBITRA SN S WREEODIEWENTH 5,
BIF&IE. FHRSZBAN—BHIADSIHSTEDEENDH 5,

2-4 777 FEH

B EREEER SR U 7c Bal165 & /NRNODT X7 7 )V Mg LR O2E Fric BT,
SEBREZMEHA L TRE FTHLemfHEXDER Ui, FIULICT 27 70 MM { B,
EDHNI3~20g % HiEE Ui,



2-5 #1YHRF
BRAF2EDS A YO EFEHZH O MOABE LI, ¥ YOLHEIEIH SO LHY S
oo X% T Uictk. #100mg2fl a0k E UTeo

3. SiRBE

3-1 BWERUSRAEHERIEXKEEOSE

e T ikl MBGE A O F 7 MM EKGF/OTRG [T 5 2 L THRFREM
BRGICMT 1o B EOBBR IR R, EEHRB(TAITEC, VD-80) TS gt L. ¥
son Xy T8RMOY v 7 AV—MlET -7, BERIZIODS I =45 A(Waters
ENV tC18)iZ & b B H % 1T DCM3SmITHE I Uic, BB L L UBRFRD S O# H
MEBRBEU. SROEBKRKEBMUNLARER Y AT VA S5 L Wako No.923;
100-200mesh; 1cm i.d x Yem)iZFM L7z, n-AFH /T 7 oo A5 (G0 vv#20mITH
Hagio, @B -5 Y —x/ RV Y —TERZE L, nA\FH U THEBRUEE Y
Y A4 )VA 5 L(BioRad Biosil, 100mesh; 0.4cm i.d. x18cm or Wako No.923; 100-200mesh;
0.4cm i.d x 18ecm)iZ Ff Lizo n-AFH % 18~22mlE U, 3 UHD4~Smli3Ngihik R
Lk FEAH)ZHE . B 2T IVFIRNVE VHEE L TER U, £D#H. n-~FH 2/
TyooXy (31 viv~10mITEBRAEFRRMKFECAH)E &7, ZDEHI X
SICEAREE L0.SmIY oo Xy /A8 /) — L1 vvIZEERE L. Sephadex LH-20% 5
2s(Pharmacia Fine Chemical; 1.0em i.d x 23em)iZifil Utc, Y7o X & /2% ) =)
(1:1 viv)Z20~22mlfE U, 13 UHD10mIZ 2 TIRD10~12ml % PAHsE 4} & U 12,

AHsH| 31 & UPAHSHE 5}, /R —& —THROSmUZRE L. 1Iml7 7Lt L
B2, HEGKRTCEREZEU -, NEE®RYE L LT AHsE 4> #1}2 {ITetracosane
D-50(C#Ds0)% 435 n-~NF 4 2100 1, PAHsH] 431} |3 1-Chlorotetradecane & Octacosane %-
BHA VAV & VSOUITER Lico 2Ihol~2ulaf+ESY—-HRA702 735
ZICEALERE U,

B ERESE. TR7 7V FESA PHRTFENI. ZhEh V70049 T8RE
DYy 7 AL —HitiE T, MEMEBRTHERBIC S Y ASNVEICL DIESIL, AHs
W53 ¥ & U'PAHSH 43 %14 72,



3-2 AZR7O0= b3 78&U0HRo707 TS5 7 /REBARE
HR7 a2 7T 705EEELUTIRUIS
(EFBSFE . B GC-14A 75 A : DB-5(0.25mm X 30m)
Frh¥Y—HX :ANJTL
ATy THA : AHSELS DS —EHRK. PAHSEZDMT—\Y 7 L
MBHEA : Ry PLURE—-F
RiESM:  AHsid, 60°CT 1 2RMRFFE. 120°CE T30°C/min, 310°CE T6°C/minT
Fimtk 4253 R
PAHs(3, 60°CT 1 M {RF#. 150°CZF T30°C/min, 310°C ¥ T4°C/min
THE®. 165HRE,
HAR7 a2 75 7/EBSIHOSITERBEZLUTIIRS,
GEFIbEFE . HERBFMS-GCGO64 R/ 0= b5 7B X
IMS-DX302 &R BE B4t
775 Zs : DB-5(0.25mm X 30m) FyU¥Y—HRX :ANUTL
ARHEA : A7y PV RE—-F
FIRFH : AHsi2, 60°CT 1 sHfl{RRFGR. 120°CE T32°C/min, 300°C¥ T8°C/min T
Atk 505 MFEF
PAHs{Z, 60°CT 1 M #F#. 150°CF T32°C/min, 300°C ¥ T4°C/min
THAE®R. 205HR R
AF LB : 70eV, A X VIRRE : 250°C, A F {LEH : 300 A
AHSBEIS} D n-7 VA v ORER FEYEERFE12~30,32~34.36,400D n-7 /LA
VYDFRFFEF & LB U TIT » 7o GCiE APIERER #E4)'H (3 Tetracosane d-50(n-C4Ds0)%
Wl B Uic, RNV, nCoHoDHBHBS &/ OEBHIIDMED L ic
EDIT o7z, E 7z, UCMERALKR DERIZ. n-Co~n-CsT )V  OFEHDRFFIFE O
N—=RFA4 &D EDn-TIVA D E—J ZBROICEHBEN-CuD0 DIEED I L D
T-72
PAHsOD [RIEIZ. 1284 DOPAHs fZ#4)H (Dibenzothiophene, Phenanthrene, Anthracene,
2—Methylphgnanlhrenq Fluoranthene, Pyrene, Benz[ajanrthracene, Chrysene, Benzo[e]pyrene,
Benzo[a]pyrene, Perylene, Benzo[ghiJperylene)%- FiL . £ D IREFEFRE. <=2 ART hILD



HBIZ L DT 572 £ D HbDPAHs{I3CMR(Takada et al., 1990)iC & % Retention Index & < 2
A7 MIVDERD ST - J2o Pyrene & R K57 D 54 PAHs (2D 4> T3 1-Chloro-
tetradecane(IS-1)%-, Benz[aJanrthracene & ¥) ff FEF D £ L PAHs |2 D1 VT {3 Octacosane(IS-2)
ZCCIEANSMEEME L LTHL. TN ThOPAHSE NEIERDFH XA B L7, &
EEMEDTIOPAHS R UN-T VA 2 D0 T, HEEOSHEICEUL. Jo< b S A
ETE- EEEYHICBRE UEE LT,

4. WRRUEER

4-1 BTHPOREKFEEOHEE LEE

RI3iIcHENTI LB TY R OAHSE S} 5 L FPAHSE DA X7 o< b 75 LERT,

(a) AHsE S

AHSE 73 TIE, KFEH14~2E TDO n-TIVA v, IRFEERI~IBDHR/ S X 4,
HAZ 03 b7 5 ALIShump dBNI, REHIUTO n-7)V7 i3, BTHOR
FUKDOWE THER T H0DS I =77 5 L(Waters ENV (IC18)in 5 ZARAT S Z Ldtbd -
TBHDT, n-T A VBRBEHO0U LEERB U, £/, ¥RI/o< bS5 4ED
humpid, B4 DE— 7 & LTHEETE RO 0 ZBRRRIUKFEOR Y OB
RE P (UCM:Unresolved Complex Mixture) T 3,

K10 SKTITSFNCEH LB SAHSE (-7 VA vy UCMERALIKFE. /3D E
BRRETT,

BETHPROn-TIH >

KEHFD -7 V7 OEDRIFIL. LRSS RIS RUR R O BRI ZE 72
WA ERE LMD T v 7 X BRURFH2T. 29, 318 & OFHMREHSZ D) &0
HBEFZ 5N T 7z(Simoneit and Mazurek, 1982 ; Simoneit, 1984 ; Gagosian, 1986), n
~TIVH D 5 DFFE % 7R3 H51E 1 CPI(Carbon Preference Index : ZF8RE A Fon-7
WA VR DOn-7 )V VRETEH - IHEDEO S, WO CPHEII LT
WEZ TR OIS L, BFIIS~I0DEOEHERT Z ENAOSN TS, RBOA RS
B2 ;T LART L HITNBGTORBTHHRONT VA Vid. KEDSKFIIMNG T
M IR %R T HB, FEOKEH0~2600-7 )V V(LMW -7 )L L)



R AR RO BZEDIOAHE(CPI=L10) THRFDORFH26U L TRFHELD
S(CPI=1.43)TH H. {LABRKIBRERE ELHYBEDOTEON-T VA UBFELTH
5 EMbhDE, JhiTH U, FEFRLSHEFTREFOTHEMDO AN ERKRELLS,
ZD& BT FOITHECHEIZER > & BN S, FEHHTIRO/NFANTO-7 )L
AR BFRLREHEMEHOBRA GBI TV U EEDIIRERB~3BO T HER
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(CPI=6~13)Dn-T )V A v IMF EAEE G H. THUUN DRI THCPHED K& T3
BAL(CPI=2~5) D %mR U BEAENELBYBRD LD THA I EEX LN B,
LMW n-7 )4 OB TFRIZ. 20~1257(1 g /m?/month)D T TR o iz, BAJIDK
TROFEMEERHIITT, KiFEBIcL S I/MNIN TORMPTEB OBA ISHLIZ.
MTEINEEICE o T3, TDMOME TRYIMIEZHEMIED Shith- 1,

B THhnucME{b kI

UCMRALIKFE Ohumpbn-7 )V v EREEKEN SLF TN )BT ZIL 346 %
LT 3A(H3), Chicstl. &S0 5 H BTN TIZEFED humpAFEEIT K& —1l
SERT, Z OMEIE. F.0TH B SRS A 1 ERAREIC B,
UCMRALKFRIZ R ICFFAE L(Tissot and Welte, 1984), A D€ iZPIRBEE s &0
BEEBRIZH T 5 AMDATERBEC L) ARICHIEIN/.bDTHD, BHHEOYEN
ZADHITH O FELEE 2 TU B (Simoneit, 1984; Rogge et al., 1993)4%, FLiTR L7
UCMBRALKFED I MDD ZENENDORFEFFET S LZEEETHS, LU, B
FOMEIKBD SELBRBANL LS. BEEOMLGRHOEEICLE D0 b L
r A RAY A

UCMixAL/KFED BRI T RO FEHEALFESIIRT . UCM RALKEDR T Ei$249~
6080( g /m?/monthYDFIPH T - 72, JIMHIZH 1T BUCMBRILKROBRTEIRBICL D
0/0FNVED oNT, HIFEPERICEOTORTELS~EOEMANR SNz,
Ki. FrEPHRBICHB I AUCMERALKFREFICEMEN ZT L. LA EBHOEEHO
DUV TREME EHUL T, NI ERHE OB TR & OMB{%EI20.36~0.88T,
JURE GaBREBED ST ERBUINEI o Tcs TDI ES. UCMRAILK RO R IR
DOEFBINNBICHET A RRTEME LEZ ND, T/, BTEXSVEZRENE
EHARSVHHTOLH O RBICET HLAREOFEREL OBENH D0 L,

BETHhor/N>

RIAFD R/ 3EEHICHELUGEN 5, 19949), B#EL Y D VO[S ZHIZH
B EN T 5 (Roggeet al., 1993), RGIZLBRTHPIORENL R DT 0< b
75 LAM/Z 191713, RFEH9~BD KR/ S ZREHBI~35Dn-T )V H v ORICELE
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T5, CDTR7 0% M FARFANS(19)DREHRRFLT O/ Vo0 bD LM
UL, BRDTXZART PNOHETHE K —H LU, £-T. FHRDLETHF O
RN IH SN BREINSBRT S DTH D, KERHIN S REHIIANERADT
SR OMKIZ. EORBTHIZITRETH -7,

RV DARRTROEREAERTITRT, w3 OB T &i21~68(1 g /m?/month)
DT ohtc, BITRT & 51, JIE > > /NFTAOIRTH S NIRRT E0ED
LT3 ERbd B, £, NKIZEBT 2RV OB TEOBADESD D /73
FEPHRELDPDPHUL TH A REDMBOMETRED SN, UL RN Y
DRTEIELZOHED)IMTHS 2 LPTORBRIMOMEEITIZHUL TS S
EREIG, REBOERIPRIVFTEIEMFETHAHIEEZ OGNS,

(b) PAHSE £

PAHSEI 32T id. FEAAYPT VF VR EREL E2BROL MR REZ NI,
BI3IZRY & D IZ. RN ¥V BIS~6fifiie LicPAEsRERICRE SN, TILFIVEN
IEOPAHSHYT U VRN RABICHABEAITH D RER SRBBEROMKT H -7, 4F
IS, LEREI QR BENELRAIR &b APAHSD 5% T COMB PAHs(Fluoranthene,
Pyrene, Benzo[ghi]fluoranthene, Benz[a]anrthracene, Chrysene, Benzo[j]fluoranthene, Benzo[k]-
fluoranthene, Benzo[e] pyrene, Benzo[a]pyrene, Indeno[1,2,3-cd]pyrene, Benzo[ghilperylene) & L
TR Ul £8P SEVTENI KM BITH IS HPAHSE DR EENTNIRT,

fETHHD ICOMB PAlS

LCOMBPAHsDOR I TEDFEMZE L% RBIZRYT, TCOMB PAHsDKE TEII6~
471( g /m*/month)DEERH TR SNz, JIIKIZH1} 5 S COMB PAHsO K FEOZEH)L IE
BICR&ED o1z LU, ZOEHOD D 7Y 73k I PUCMRALKFEE IZPPRIT -
T, TOMOHSE TIRAHELEEHET EZBD o iidh -7,

DR [e] EL v ictd 3Ry [a] BV oKL FBaP/BeP t)D 5
ZRUIIRT, RNV [a] ELVER VY [e] EVVITHREFBREZITRTINI &
A S Tk b (Behymer and Hites, 1988; Nielsen, 1984), BaP/BeP Lt ELMEE L D E <
RRAEFEL TN EEZ NS, 4 EIDOLBETYDOPAHsH DBaP/BeP tLAh%, JI|i#(0.90
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+0.19)h 5 H B(0.71 £0.16), #AFE(0.74 £0.13), FHE(0.69 £0.10), HEK(0.71+0.10)~ &
PRENEICIED . X S5IT/MEO.6710.12), NE0.58 £0.13) T X DEWMETH » 72,
Lo Ty B IRMBOHSITIRRBEBRBICROENEEZEZ oM. TIro XN
PAHs[3 K ZVE1F8E U TIMER/ NN E TEISh - LEZ 515,
PAHSORLER FHET ZHELE L THOONE T2 F VAV IEHTEAFIVT =
F ALY DHELTFMP/PLH)Z . PAHSOA BRIBEAUEVBAIC IR NEEEB T &
DHISNTH Y. BB BELEOBER AR T (33.6~6.1(Takada, 1991), BEE F4E Tid
0.5f2 ¥ (Takada et al.,1990)TH 3 EHEINT U 5, 2B THOZME TOMP/POF
EAF10iZR L7z, R EDMIL &L A0.55 £0.08), & DO#EIZ BT H0.46~0.51
EIEWMET H -7, DFEDFMEORTYPOPAESI FICBIERARL Y FiEh /e
bDEEZ LN, 0.8

UEDL DT, SHmick 0.7 - B
TFa0ThoRbkFLZ 06 5 BB MME - NAIR
OEBURERMIBERER S o0s- { Nﬂm { {
(RIRTE#MF)TH S LBEX = 0.4 { .
hiz, LoL. BLooHEP 0.3
B8 EIEMP/P iz EDOfED 0.2 — T T T

0 10 20 30 40 50 60 70 80
SHET LT, it tix JB A S DEEEE (km)
BEHBEEDORE ROV EE

B10. JIBERS & U7c BRI S OMP/P O F1E
NEDZF TS ETFREN

%, oy BRAKFEOR TREOEHMOEHD VS FI/ORRITONT, IR T4
(T AR E)EDHEZEIT-17cH, TORRELSEREIBUEL THON TV,

4-2 EHRBRTHOHES

BERIC & B IRALKFEFDOMEBENDEHEIIL A FEREOBRETH L0 EMES S 12
HIZ. BERTHOSBRETEINT 28G &R, BERTME. WREICTI94E1
RERZA, 19944128 19955 THN519964E2H & THRIL U 72,

RISIZEBRTYICHT 2BUERTHORE (RERKT —5%&Td . £, K16EK
1T ENCHATERMET T, BIRIUKEORER THOHEE. IMW-T LA LT



30~80%., K/ T33~63%, UCMx{L/KFE T33~95%, I COMB PAHsT41~80%D §j
BTHOoN, BKBB—RBMIIZFIIDUACERIZ D, 2ZOBKEIINT 5K K
LKRDOBRUEBRTHOE G, —HERE BKENZNIZ) REDOHENEEIIE
Hofl, £l LFIFEENICHHERTHOHENE . JhIIH L. BESEBKE
HENIEZ LTV LI DD ST ED A HBRERTHORELFERITHL . Bk
BTFMIIEEAEFS LR, BEMDEERTEEBKEPRK A E DRSS 3
MITHRET L7y, HBEMRIFHE TH -7,

Yamazaki et al.(1982){3. AKBRTTDO KK DIESFOPAHs(31F & A & A AMITHLE L.
FOREZITTO/NVEBEREDERZEZBE L TUIHT—ETH-EHEL TS, -
T. BFBOPAHSOL B FEICIE. ¥ AHIZEETN TV APAHSO R X B2M DA S
WKEBEFENEETHA Do T, PABSHEELTOEIT70 JVIVORKICL 5B T
PITRENMIIEENTOSPAEBSOBTE &, BRROME~NDBRTHRERZINLOD
ZRVEHAESE->T B EBI NS, BRFOBTEEEZIHOMITE72DITIE.
EREBLTORUBBRTHOZEDOEAPEKS. BREIEOLTT 0/ )VhORED
EILEZ OB R LTI 6780,

£15 2R THIINT 2BURTHORNE EBRKT—5

Nov. Dec. Dec. Aug. Sep. Oct. Nov. Dec. Jan. Feb.
/93 /93 /94 /95 /95 /95 /95 /95 /96 /96

REER B (8) 29 31 28 38 31 33 28 31 30 30
k& (mm) 208 61 19 51 208 35 60 1.5 16 39
BkBE¥(ImmLlE) 7 8 5 7 7 5 7 3 6 7
LMW n-alkane (%) 58 30 50 73 80 ND. 43 60 60 56
Hopane (%) 44 35 33 83 63 ND. 44 27 41 56
UCM hydrocarbon(%) 68 49 54 95 59 ND. 52 33 63 81
% COMB PAHSs (%) 65 58 52 83 41 52 57 67 49 52

4-3 ZEIIRBANDATETHICSSE5RERMOET

BT S OB TR Ui S 51t 43 k3, UCM bk #FEE £ COMB
PAHSO H BT E% R Uic, MMEEO MU WEL PAER T3 RER23~33 &
JRFEH DI ON-T IV A OKBIZHIBIN A Z LItk AIMER/NTRD & H sk E
MY OXREFIRITPTOHEATE, EUWHROEZ FOn-7 VA b - fote
Iy IMWn-7 )L v OFERBRTENBIBIONZ > TELL>TULE»EZEZL S
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LMW n-alkane
RENBNIIRIZED - T . f
BATHEEER LTS 150 - } { }
. EORLOESICE 19
BB, doSueueMg B ool -
ok ps e E ] e wE o
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B11. JIEESE USRIt a0
4 OO TYORIESEE BRAGKZRFO AFHBR TR

1. ZBE)I| D I B (1240

km2)Mn G | BIRALUKFROZBE)IRB~OBRTYO SOBEBEOAMRERHE - L2
Bo 0T IA v, AN EUCMERALK TR, RNOAFERTROBIER»SEZ T,
WHROBTEZZE)IMBROTERTEL UTEHELL, BRICE 38RILKFEDOFE
BB TR, LMW n-7 )L (146279 pg /m?/month), sk, /(2047 ;g /m? /month)
UCMRALK (1186 +579 1 g /m?/monthy2 i3 &, BEEJIFBR~D AR, n-7

JUH T 2.17£0.12 ton/year. 7k/< 3 T0.30+0.10 ton/year, UCMpR{LIK3RT17.65 £8.62



ton/year& R S i,

L COMB PAHsD A SFI F &2 I /NI [ » THREEEHE IS LT
3(E11)s LD L NROE OB TESAMT2HRBERRBIMIDDNNEFHREINS
72, EERRRICTHEKD £ COMBPAHsO A B T EZ % BJIIBOFEEBTEE L
THLARELERSZ Z LRIV EE X, T8RO L COMBPAHsD [ T E(G8L14 1g
/m¥month)/n SEKRIZEHET 5 & BEJITREAD A HEIZ0.57+0.21 ton/yeark 73 - 72,

UL LIRS, BiRILKFEDFGRTED JI D S /NI~ DD Hm) D&% 5 B
Lick DIERSAMRO R D ZRHATILENH 5,

4-4 BRLEBRE. 7XI77NL b 21 VYRFRVEBFERBRETH

FIBLEINIH EME, TAT7 7V b, ¥4 YHFRUCHFEBHETHOMTERE
A9 FTIT, Takada5(1990)3. R MO ¥ L¥y BEFITE D D BEOPAHS) 315 T
BIEXFPSIMILTVE, EBEOH LB TOR LB AHSHE 4> DR ALK
M-TIVvH vy R PUCMBRALIKFE)DIREIZ Z 5 THOIHEHTOZ L D EWEE R
L. CPHEBH 1ITEL . OB RENWI ENbh o, . KBEDOFH UHHHT
DR EMEHRDOPAHSD BEHL LUMPPLLLEVMETH2DITH L DBEODIIVE
B DK FMEEDPAHSO 3z 2B THOZH EHM U, Takadas (1990)D#ER & —H
Ulco TRATZ 7V FRZ A YHFP OERICKFFROERTIE. K/ ¥ PUCMALIK
FEOMENHIIC BT ERCPIMHITIE < MP/PLLAYE L & D AL BHREHR SR D454 o
ZEDbhot, Fle. HRI7 02 NS5 LADMENIG, KBEOMUNEFRTOR L
BMEIE. TRAT77 IV IRF A YHRTFOELBERITITHEI ENI b,

BF R OB TY R OEKRILKFEFIE. CPHECMP/P L) 5 5 M BB HEEDH R
AZFTBI &b s, TOBRTERI. ROLEFEBIGEMIETHIRROLET
WPOTFHBRTREOHHEULICHE L, ZOBMFEROBTYIE. BELSZOK
FOEPEOBEMEEL UTHBLTYW JEEEILE. BERBEORHEBOAME
WOPDITRKEOCDDTFERINS,

PUEDZ ENS, TEBEOH UVER EOB EMEL. BBHELROFLERYOE
BERECZITE D, BKEICEKIT 28 EREDOR)II~NDOAR. FIBNSOEED
BMERERITREOVETFREINS, L->T. BEREBICISZE)IHEB~OAMEY R



B5ZLRBSBROERGFETH 5,

£18 BEWE. 7TRA7 7/ JA4VYNFRUBPEREBTHFO
N-7IvA v, RN EUCMRALIKE

Total CPl kst UCM Total CPi H¥  UCM
(ug/g) (C20-C386) (z9/g) (mg/m/month) (C20-C36) (mg/m/month)
BERE BERE2BRTY
BELEFRRD 40.6 1.13 3.3 83.7 E4.-3:]]
wmERSEREED  33.7 1.33 3.4 99.8 94.7 6.09 1.12 0.67 18.16
INEIR & L FB8 11.2 1.68 1.3 16.7 94.8 9.36 1.12 0.94 24.26
EiE246 20.8 0.99 25 135.8 94.9 8.39 1.13 1.04 21.31
EE16 94.5 1.03 13.9 165.5 95.2 20.65 1.10 1.1 32.32
BRE 1 60.7 1.03 2.1 121.2 95.3 13.33 1.04 0.87 20.56
MEE 2 34.7 0.99 3.2 100.5 95.4 11.53 0.98 0.75 19.33
BEE 3 - 40.5 1.03 1.4 109.8 Kb
BFE 4 44.9 1.10 1.8 120.3 94.7 35.15 1.04 3.92 83.38
94.8 35.79 1.01 3.17 78.91
TA727)Vb 1 40.4 0.98 13.7 565.1 94.9 1450 1.05 1.52 50.83
TARA77JVE 2 12.0 0.99 3.6 68.8 95.2 28.18 1.15 1.10 48.12
TAYNTF 1 1827 1.14 164.9 6375 95.3 32.69 0.92 1.59 53.62
TAYHNF 2 1441 1.03 616.9 6907 95.4 40.84 0.92 1.24 59.11

19 BERE, TXT7 7V b, A YHTFRUNFERERETHHO

SRFERRIKE
L CoMB MP/P  (Flu+Pyr)/ £ COoMB MP/P  (Flu+Pyr)/
(20/9) L COMB(%) (mg/ot/month) £ COMB(%)
BLEnE BEREZBRTY
BELERAD 1.38 1.10 33 ERN
3 oeeg A P 0.96 0.71 32 94.7 0.29 0.99 35
INFIR Y LR 1.10 0.60 47 94.8 0.29 1.17 39
246 5.90 1.10 39 94.9 0.24 0.86 43
EHE16 6.53 1.28 34 95.2 0.87 0.66 44
BAFE 1 2.77 2.90 37 95.3 0.62 0.58 47
AR 2 2.76 2.1 18 95.4 0.42 0.61 40
e 3 2.16 2.40 27 K
PR 4 1.55 2.00 25 94.7 1.08 2.16 30
94.8 2.06 2.87 26
TAZ77)vbh 1 0.98 2.10 43 94.9 0.87 2.46 25
TAZ7 7l 2 0.82 2.20 50 95.2 1.30 0.94 26
FAYNF 1 28.35 2.01 20 95.3 1.29 1.17 28
TAYNF 2 45.11 1.34 16 95.4 1.12 1.00 26
Flu : Fluoranthene Pyr : Pyrene
5. ¥ &

1) 19934E5 A 51996 4E3 A & T O Tl THRE LI KK T YO 2> 5. AHsHE 53
T, LB REEROLMW n-7 )L v (C20~C26), /¥ (C29~C33) LUCME AL,
KERVBRE I, Fio. PAESESPTE. BRHACEWPLT IV FIVEBRE S L2288
DILEMAREEE N, BERIRIGERROMAKTH - 720

DB RALKE DR TFEIZ. LMW n-7 U7 v i320~ 1257, UCM{3249~6080, k/%



(31~68, T COMB PAHs[36~471( ug/m/month) DEHTERIN 20 EMOANBT
BOEHI)NIKPEHOOHBFPLEHRTHEINI, LI L. TOXEHO IV /734
ML DBADAH SN, TOHOME TIIBBEEHELL ERZBEDShEh -T2,
3) BRALKFE RO A FHR T RIIZ B FRITIBO IR S Z 2 & BaP/BeP I,
211850.90 £ 0.19) TR « /NI O.58 L0 [ - TEL 78> T B I &, EDith
SOMP/P S B B RABITEVEVDEQ0.46~0.51)THB I & WENS IHSHDEE
RRRAER)IRGICBET 2B EREFGRRIEMS)THEIEEX N5, LHL.
1878 EOEHRTIE, HHRFADBHEFDREFEISDFEREVLETFHENS,
4) BHEBRTHOEHAREZTRIEFEKEDIIH L, RETRERBR TYHORLSNE
WERMRoh,

5) FESRD B RALK R DA FHBT B 2 L8 )R (RN 1240km)D L B T & &

L. ZENEE~NOBRTHICL, BAMEEZRE AL, LMW n-T )b i3 2.17£0.12
ton/year. k/¥>/(30.30% 0.10 ton/year, UCM [$17.65 +8.62 ton/year, ¥ COMB PAHs|%

0.57 £0.21 ton/year - 75 - 72

6) ZLEEDH LG TOR ERECPR THRBHEN S ORENFHULITKE W
TENHEREI NI, Lo T BOKKRIZHI 288 LHEED ZE)IRB~OHERERYO A
FINREYDRENEZZ ON, BEMBILLZ2AMBERBELIIEPERETHA ),

6. & &

AEBE TR ORREBEOREPLPI[R T — Y FOSZEHORMICTH A0
fos NBHAEERE VY — IERKERR. BRRXED. kPRt 54— ®BE
FACER/IMEFKS . BREEKER/NTA KR EEEGH LS EEHREREBRO
EHBEOE 2 ICELERBE L ETFET, o BENEORIKBEZBE L oKL
HEBIAFBRFHIBKEBESRED Bk iLe U LT3, 510, MEICD
72 D FEEHREUC S A1 2 O 7 O TR FM B F R R MR T L F TR E DB 1R
ICREELE T,
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£1 2B THFOn-7TILH . UCMRILIKE. /3 OB TEIIE)

. No.1

Carbon Number May./83 Jun./93 Jul./83 Aug./83 Sep./93 0c1./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94

C20 34.1 29.7 19.2 26.4 14.2 14.3 20.1 54.6 49.7 47.0 38.9 141

Ca1 14.7 12.8 11.8 9.8 11.2 11.4 26.9 64.0 56.0 48.6 47.6 14.6

C22 25.5 22.2 25.3 20.1 18.7 18.9 32.4 54.9 46.9 38.2 48.2 15.7

3 19.7 17.1 22.7 14.8° 189 19.1 271 39.3 32.2 26.1 40.3 19.2

Ca4 32.1 28.0 35.7 24.9 21.8 22.0 25.9 33.8 39.2 28.8 25.4 20.6

Cas 41.5 36.1 35.5 28.3 28.7 29.0 32.4 43.4 40.6 25.6 18.8 315

c26 31.9 27.8 32.7 24.0 22.4 22.7 26.7 35.0 37.8 24.8 38.6 26.3

c27 70.1 61.0 48.2 36.0 36.8 37.2 38.6 §5.5 50.4 36.0 45.9 57.4

Cz8 36.8 31.9 33.9 28.7 25.1 25.4 44.7 48.9 49.0 38.0 38.2 36.8

C29 116.9 101.7 67.6 64.6 54.3 54.9 62.6 99.9 92.4 67.0 8.5 89.7

Cao 40.0 34.8 371 31.3 25.8 26.1 37.4 48.4 50.4 37.8 36.3 44.2

[e<}] 97.2 84.6 62.3 58.4 49.0 49.6 56.1 89.8 84.7 61.2 50.3 81.8

Ca2 63.7 55.4 58.2 52.6 42.4 42.9 60.9 76.8 67.9 59.2 40.4 55.0

Ca3 68.0 59.2 58.5 54.3 46.6 47 .1 50.8 75.7 441 36.6 37.8 57.1

Ca4 48.2 42.0 42.7 39.4 29.9 30.3 35.9 53.0 40.6 41.6 27.9 38.9

Cas 45.3 39.4 36.7 35.9 27.3 27.6 321 55.4 39.9 35.2 21.7 33.9

Cas 37.7 32.8 31.5 29.3 22.3 22.6 24.1 37.2 50.4 28.2 17.8 26.6

Ca7 24.8 21.6 22.2 19.7 16.2 16.4 15.6 22.6 13.3 15.0 10.6 18.8

Cas 26.2 22.8 14.6 23.0 15.8 16.0 17.3 24.3 9.1 18.4 10.9 18.0

39 15.2 13.2 17.6 13.0 12.5 12.6 8.8 13.2 4.2 7.4 6.1 11.0

C40 19.8 17.2 8.3 16.8 13.6 13.8 10.1 17.2 5.2 7.4 6.7 11.6

Total {zg/m/month) 809.2 791.3 723.3 651.3 553.5 559.9 686.5 1042.9 904.0 728.1 666.9 722.8

LMW( Z C20-C26) 199.5 173.7 182.9 1483 1359 137.4 1915 325.0 302.4 239.1 257.8 142.0

LMW/Total 0.22 0.22 0.25 0.23 0.25 0.25 0.28 0.31 0.33 0.33 0.39 0.20

LMW CPI{C20-C26) 0.84 0.84 0.81 0.75 1.00 1.01 1.06 1.10 0.99 0.99 0.95 1.17

HMW CPI(C26-C36) 1.78 1.78 1.34 1.40 1.47 1.47 1.18 1.43 1.24 1.18 1.26 1.59

Total CPI1{C20-C36) 1.51 1.51 1.18 1.21 1.34 1.33 1.14 1.32 1.15 1.10 1.13 1.49

UCM hydrocarbon* 3588.5 3911.1 4266.1 3619.6 3624.3 3680.7 2602.9 2638.1 959.6 1240.3 1424.3 1830.4

Hopanes(C29-Caa)* 51.7 44.9 81.4 44.8 39.2 39.6 39.3 64.6 44.4 49.0 38.5 441
*(ug/m/month) LMW : Low Molecular Weight, HMW : High Molecular Weight, CP!: Carbon Preference Index

No.2

Carbon Number May./94 Jun./94 Jui./94 Aug./94 Sep./04 Oct./894 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr./95

C20 11.6 14.4 34.2 26.3 13.2 5.3 23.6 29.2 411 38.6 63.6 33.0

C21 10.3 13.0 19.9 17.3 13.8 5.4 29.4 34.9 36.1 40.1 65.0 40.1

Ca2 12.3 16.2 28.3 31.7 22.8 8.5 34.3 34.8 31.3 34.6 61.0 39.8

ce3 16.7 20.5 12.5 24.6 27.9 8.3 27.5 26.2 21.3 241 45.6 39.0

C24 19.8 21.5 42.8 29.3 42.4 13.3 23.3 22.3 18.4 22.6 38.5 32.3

Cc2s 36.6 34.9 39.1 29.0 63.5 12.0 31.2 30.0 22.4 20.4 32.2 49.7

(o] 20.5 26.0 43.8 29.2 77.3 9.5 32.0 24.5 24.6 20.8 24.4 30.2

Ca7 87.4 61.9 66.6 37.5 1374 19.7 48.3 43.5 55.8 40.9 56.0 93.4

Cas 23.7 38.0 56.2 33.8 108.2 12.2 42.9 32.5 30.3 26.4 31.2 35.5

c29 106.4 97.4 125.6 741 192.1 31.0 B84.4 78.8 55.9 46.9 55.1 131.6

C3o 24.5 50.4 63.9 41.4 87.8 14.5 5§3.1 37.2 30.8 28.3 28.6 44.3

C31 48.9 84.5 105.5 78.2 207.1 25.8 81.9 67.6 76.6 47.9 50.6 86.3

Ca2 30.8 70.1 84.7 56.7 94.2 17.4 73.2 45.5 42.1 36.6 34.1 61.7

C33 29.8 69.8 82.7 64.4 104.5 18.0 73.0 47.1 50.9 35.8 32.3 71.0

Cas 19.8 55.6 72.8 50.8 70.8 14.1 61.5 37.0 35.1 28.8 27.8 60.7

Cas 16.5 49.8 63.0 51.8 60.4 13.8 53.8 40.2 41.4 24.4 27.0 55.6

Cas 13.3 42.4 51.6 42.4 46.4 10.2 48.6 40.4 30.3 18.7 22.0 43.4

Car 9.5 28.5 37.3 34.8 37.5 8.3 39.2 48.0 42.4 18.9 26.5 45.3

Cas 9.1 33.0 28.6. 32.7 31.5 8.8 41.5 65.9 38.6 16.6 25.1 421

Cag 5.0 21.4 12.3 21.5 18.7 5.3 29.7 42.0 30.3 9.3 19.2 24.0

Ca0 5.5 30.4 16.1 26.9 22.9 8.9 37.8 56.1 26.6 10.7 16.3 29.8

Total (zg/m/month) 557.8 889.7 1087.5 834.4 1490.4 270.3 970.2 883.7 7682.3 6591.2 781.1 1098.8

LMW(ZI C20-C26) 127.8 146.5 220.6 187.4 260.9 62.3 201.3 201.8 1952 201.2 330.3 264.1

LMW/Total 0.23 0.16 0.20 0.22 0.18 0.23 0.21 0.23 0.25 0.34 0.42 0.24

LMW CP!(C20-C26) 1.33 1.19 0.65 0.80 1.04 0.88 1.03 1.09 0.98 0.98 1.01 1.24

HMW CPI{C26-Ca6) 2.50 1.51 1.36 1.40 1.62 1.59 1.26 1.50 1.69 1.40 1.53 1.88

Total CPI(C20-C36) 2.15 1.45 1.18 1.23 1.49 1.38 1.21 1.37 1.45 1.24 1.27 1.68

UCM hydrocarbon 1093.5 1811.9 4180.1 3901.8 6080.2 1485.4 1949.7 11959 557.4 7211 952.6 2395.3

HOpanes(CZQ-bSS) 32.9 67.6 35.4 31.5 48.0 30.1 39.2 47.6 43.8 3t.6 341 39.4




No.3

Carbon Number May./95 Jun./95 Jui./85 Aug./95 Sep./85 Oct./95 Nov./95 Dec./95 Jan./98 Feb./96 Mar./96
C20 15.9 7.2 7.4 12.8 8.5 6.4 18.1 27.7 21.5 43.5 23.8

Ca1 7.3 7.1 5.6 8.1 6.9 7.1 18.3 23.9 19.5 51.3 26.2

Ca2 10.7 12.1 9.2 14.3 10.8 8.7 13.1 16.8 14.8 401 26.3

Ca3 13.1 18.8 10.1 13.3 9.8 7.6 13.0 9.9 11.5 27.0 23.5

Ce4 9.9 24.1 14.2 21.5 14.9 15.2 19.8 11.8 9.7 24.9 21.2

Ces 30.1 30.2 15.2 28.2 16.7 10.2 24.0 12.0 13.4 26.1 23.8

C26 14.2 23.3 11.3 20.6 13.1 8.4 23.3 10.4 13.0 21.9 17.4

27 86.3 72.6 34.8 72.2 43.2 27.9 107.0 34.5 23.8 33.5 24.8

[o~1] 20.8 31.2 13.7 32.5 19.0 13.5 38.0 18.0 18.3 26.5 17.5

Coo 94.3 87.7 39.7 105.6 60.4 34.9 134.7 47.5 43.2 56.8 34.4

C30 23.4 29.5 13.0 36.5 23.4 16.6 46.5 21.3 21.7 29.3 16.1

C31 59.4 71.0 33.3 104.2 63.2 37.0 185.8 47 .1 49.7 63.6 32.5

[o<}] 34.8 51.0 23.1 63.2 36.9 28.0 64.3 27.0 25.1 33.6 15.8

Caa 40.4 53.0 23.1 63.8 50.7 29.7 86.8 30.5 27.3 42.6 14.7

C34 31.6 42.4 18.0 46.2 32.3 24.4 40.6 20.3 19.9 26.2 10.7

c3s 30.4 a5.9 15.4 47.1 31.2 21.5 36.3 19.0 20.4 25.6 9.9

Cas 22.2 31.0 13.0 35.7 20.9 16.7 24.0 12.9 12.6 17.3 741

caz 24.6 26.1 13.0 42.3 26.5 16.9 241 11.7 13.0 18.4 6.5

[o<t:] 22.2 33.2 11.6 36.7 15.9 14.3 21.1 11.9 11.8 11.9 4.4

Cas 15.4 16.6 6.8 19.1 11.6 4.3 14.1 6.2 6.8 5.9 2.9

C40 15.4 21.0 5.4 13.6 6.6 2.9 11.8 3.3 7.4 5.9 6.5

Total { x g/ m'/ month) 622.4 725.0 337.8 8275 5225 352.2 964.8 423.7 404.4 6320 366.0
LMW( T C20-C286) 101.2 122.8 73.0 118.8 80.7 83.6 129.6 1125 103.4 234.8 162.3
LMW/Total 0.16 0.17 0.22 0.14 0.15 0.18 0.13 0.27 0.26 0.37 0.44
LMW CPi({C20-C286) 1.42 1.12 0.95 0.95 0.92 0.80 1.03 0.99 1.07 1.08 1.08
HMW CPI(C26-Ca6) 2.42 1.77 1.81% 2.00 1.84 1.59 2.58 1.82 1.68 1.64 1.62
Total CPI{C20-C36) 2.20 1.62 1.56 1.78 1.71 1.39 2.27 1.54 1.50 1.41 1.36
UCM hydrocarbon 1898.3 3167.8 1546.8 2099.0 248.7 B855.6 1329.6 405.2 668.6 738.6 880.1
Hopanes(C29-C33) 30.1 42.4 26.5 47.5 43.3 23.1 49.7 21.2 30.2 37.9 21.0




%2 LBRTHPOn-TIA Y, UCMEILKE., m VOB TE(HE)

No.1

Carbon Number Jun./93  Jul./93 Aug./93 Sep./93 Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94 May./94
c20 11.7 8.8 25.7 13.6 7.5 14.5 39.5 16.9 43.3 31.7 9.4 6.8

21 7.0 5.7 8.2 9.5 9.6 20.6 48.3 21.6 46.9 39.6 11.3 7.2

Cz22 12.7 10.7 23.7 18.5 13.7 24.8 43.2 20.6 38.3 43.9 13.4 8.5

c23 12.3 12.3 3.1 22.8 16.4 25.2 32.0 14.8 25.7 341 23.7 14.4

C24 15.9 21.5 27.4 24.8 21.0 27.7 25.4 17.2 26.1 36.0 17.6 15.1

(o1 26.6 22.2 26.1 36.1 29.8 40.8 36.0 16.0 23.0 30.6 43.8 34.2

c26 17.6 16.1 26.9 26.4 20.9 32.8 29.2 16.0 25.6 32.0 34.6 16.0

c27 44.0 32.4 411 42.0 37.6 52.7 50.5 27.8 35.2 36.8 74.9 70.5

o]} 22.6 27.3 22.4 30.2 48.8 25.3 38.8 20.1 29.8 32.2 37.2 19.7

[o-1'] 57.9 72.3 55.9 61.6 87.3 62.0 95.1 51.4 59.9 54.2 1121 103.3

cao 23.6 25.0 24.0 29.6 45.9 249 38.2 21.7 33.0 31.7 29.7 22.6

Ca1 45.5 52.7 52.4 57.3 72.2 49.8 76.4 41.0 51.2 47.2 82.1 55.3

(o<} 24.7 25.6 371 39.3 42.9 44.8 51.9 26.1 38.8 37.7 37.4 30.9

Cas 28.1 26.8 43.0 43.6 42.0 42.7 54.1 27.7 37.2 35.6 44.5 34.5

Ca4 17.5 17.8 27.5 29.3 29.3 28.2 34.7 16.8 29.7 26.5 27.3 21.3

Cas 15.5 15.9 26.7 30.3 24.9 23.9 30.6 15.6 25.4 23.4 25.4 20.0

36 12.2 12.7 22.4 23.9 18.8 18.1 22.6 11.2 19.9 16.9 18.2 15.3

Caz 8.4 9.0 15.7 15.9 13.0 12.6 15.6 7.5 11.6 10.1 12.2 11.6

Cas 9.0 8.5 18.2 16.6 12.8 12.5 15.6 7.8 14.7 10.9 12.2 10.7

Cag 7.0 5.2 10.7 9.8 8.0 7.5 8.2 4.2 7.5 5.8 7.6 6.8

C40 3.6 5.8 13.8 10.4 8.5 8.1 10.7 5.1 10.6 6.2 7.8 7.2

Total ( g/ m*/ month) 423.4 435.3 552.0 5915 610.8 599.5 797.7 407.1 633.2 623.1 682.4 531.9
LMW( ¥ C20-C28) 103.8 97.3 1411 151.7 118.9 186.4 253.6 123.1 228.9 247.9 153.8 102.2
LMW/Total 0.25 0.22 0.286 0.26 0.19 0.31 0.32 0.30 0.36 0.40 0.23 0.19
LMW CPI(C20-C26) 1.07 0.81 0.48 1.09 1.16 1.15 1.13 0.97 0.97 0.93 1.58 1.62
HMW CPI(C26-C36) 1.85 1.82 1.62 1.53 1.41 1.56 1.62 1.66 1.36 1.30 2.15 2.57
Total CPI(C20-C36) 1.62 1.55 1.20 1.40 1.36 1.41 1.45 1.42 1.21 1.14 1.98 2.34
UCM hydrocarbon 2446.7 3180.9 2983.4 2851.9 2261.8 2181.3 1887.8 1101.4 1360.4 1509.5 1513.3 1846.9
Hopanes (C29-C3d) 18.9 27.7 25.2 45.2 35.4 38.5 52,2 17.8 28.4 39.2 38.5 27.0

. No.2

Carbon Number Jun./84  Jul./94 Aug./94 Sep./94 Ocl./94 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr./95 May./95
20 11.5 9.8 20.1 16.4 10.0 9.8 22.1 24.9 32.3 44.4 13.9 4.3

C21 13.9 7.8 16.3 21.4 10.8 14.9 27.0 25.5 33.8 5§5.4 19.5 4.6

C22 20.9 10.2 26.9 24.5 16.3 17.4 27.0 21.85 20.9 55.9 19.7 6.7

c23 23.4 9.9 30.7 20.5 19.6 18.1 23.1 18.4 14.8 47.8 21.4 10.7

Ca4 28.8 22.9 36.8 17.5 22.8 21.3 16.8 19.2 12.1 45.6 20.2 8.0

c2s 37.5 19.4 37.5 21.1 33.3 28.5 21.0 21.5 17.5 37.7 30.8 24,5

Ces 26.1 15.2 35.3 18.1 23.1 28.3 19.9 21.3 14.6 28.3 22.9 10.2

c27 63.9 33.3 48.9 28.3 60.7 37.6 33.9 49.0 37.4 63.2 69.5 69.3

(o1} 32.1 19.6 37.5 20.9 22.6 32.0 27.6 28.1 21.1 37.7 23.6 13.3

C29 105.8 55.3 87.4 49.8 74.9 52.9 165.4 55.1 44.3 67.7 85.3 71.2

Ca3o 37.3 21.6 35.6 20.0 34.1 32.4 35.2 29.6 24.4 32.7 22.3 12.7

Ca1 116.7 59.3 101.6 45.1 68.6 47.7 91.2 56.2 40.3 63.1 60.7 40.1

(o<} 50.4 31.6 41.5 26.7 41.7 34.4 52.2 50.6 30.0 41.1 29.8 18.0

Ca3 58.2 37.9 49.1 39.3 63.3 37.8 62.3 58.7 28.8 43.5 39.4 21.5

a4 45.0 33.0 27.5 23.7 32.8 26.5 68.0 66.2 21.7 31.3 21.3 14.4

c3s 46.5 38.4 29.9 31.5 36.7 29.1 76.7 57.8 17.5 28.5 24.0 12.6

(o] 33.8 32.9 20.3 36.5 36.2 28.4 86.4 49.3 13.9 19.2 14.6 9.2

37 26.7 25.5 15.5 39.6 34.0 24.0 67.4 45.4 11.9 16.2 12.3 7.3

C38 27.9 29.6 16.0 54.1 37.7 28.3 84.8 37.9 141 14.8 11.9 7.1

39 15.2 34.5 10.7 46.3 33.5 20.4 54.4 21.3 9.2 8.1 7.3 4.0

C40 15.5 27.3 12.2 55.6 37.2 24.3 69.0 18.9 10.5 8.9 7.3 3.5

Total ( £ g/ m/ month) 836.9 575.0 737.3 656.7 739.9 584.1 1131.4 776.4 4711 7911 577.7 373.2
LMW(X C20-C26) 161.9 95.2 203.6 1395 1359 138.3 1569 1523 146.0 315.1 148.4 69.0
LMW/Total 0.18 0.17 0.28 0.21 0.18 0.23 0.14 0.20 0.31 0.40 0.26 0.18
LMW CPI(C20-C26) 1.1 0.82 0.93 1.06 1.16 1.09 1.10 1.03 1.20 1.03 1.24 1.85
HMW CPI{C26-C36) 2.01 1.73 1.87 1.64 1.83 1.33 1.86 1.33 1.51 1.60 2.41 3.15
Totat CP!(C20-C36) 1.77 1.50 1.54 1.45 1.66 1.26 1.68 1.25 1.40 1.34 2.01 2.83
UCM hydrocarbon 2197.7 2406.5 4387.6 1758.1 1279.7 1217.6 1243.0 754.1 1167.5 1724.5 1476.4 1967.7
Hopanes(C29-C33) 36.8 19.6 28.0 24.9 21.0 21.3 37.4 21.8 26.2 35.9 26.7 15.0




#z3 2B THHOn-7ILH v UCMRLKE. m/ 30 OB TEGRE)

No.1
Carbon Number Jun./93  Jul./93 Aug./93 Sep./93 Oct/93 Nov./93 Dec./93 Jan/94 Feb./94 Mar./94 Apr./94
C20 15.3 7.2 143 9.7 10.6 12.0 31.5 11.0 28.4  26.0 7.9
c21 6.1 10.7 3.8 4.2 46  23.1 38.4 15.0 29.2  33.2 12.7
C22 12.8 8.2 1.7 9.1 10.1 19.2  36.7 14.2 224 392 8.9
c23 16.5 11.6 9.2 13.7 15.1 55,5 59.8 20.8 20.6  34.1 23.7
C24 16.3 13.0 18.6 10.8 11,9 236 956 23.2 23.6 322 11.8
C2s 31.0 18.7 249 248 27.3 48,4 1786 54.6 31.4 46.5  40.9
C26 18.6 13.7 21.4 13.1 14.4 400 191.2 13.4 206 36.9 15.9
Ca27 55,8 32.0 58.7 32.8 36.2 B89.4 2934 952 588 66.3 59.0
[o-1:] 25.2 13.3 23.0 17.8 19.6 58.9 223.5 444 29.2 46.4 23.8
(o-1] 100.2 44.6  95.1 62.8 69.2 218.3 301.2 171.2 136.0 1145 97.7
Cao 22.6 16.0 29.4 19.9 22,0 37.2 168.7 528 13.0 32.0 17.0
C31 66.7 31.1 61.3  54.4 59.9 107.7 198.3 948 74.4 47.1 51.6
C32 32.4 16.9 28,9 24,7 27.2 54.7 108.5 42.0 38.6 15.6 19.9
Caa 32.1 16.6 32,4 26.7 29.4  56.1 90.7 56.6 49.0 12.6 19.6
Cas 20.7 10.0 18.4 17.7 19.4 28,6 45.9 19.8  24.0 10.7 12.1
Cas 17.6 9.3 19,5 15.7 17.3 226 344 27.6 37.2 10.0 14.4
C3s 12,7 7.3 17.0 13.0 143 188 25.5 11.6  49.6 6.7 8.3
Caz 8.8 4.6 8.4 7.7 8.4 16.2 18.3 9.8 12,6 3.6 5.4
Cas 9.8 5.4 9.8 9.6 10.5 8.6 12.4 9.6 3.6 3.4 5.0
cag 7.4 4.4 7.2 6.1 6.7 6.8 10.2 8.0 3.6 2.4 3.7
C40 6.8 3.5 6.5 6.5 7.2 5.6 10.0 18.6 5.4 2.9 3.7
Tolal (2g/ m/month)  535.4 298.1 519.5 400.8 441.3 ©951.1 2172.8 B14.2 711.2 622.3 463.0
LMW( £ C20-C26) 116.6 83.1 103.9 854 940 221.8 631.8 152.2 176.2 248.1 121.8
LMW/Total 0,22 0.28 0.20 0.21 0.21 023 0.29 0.19 0.25 0.40 0.26
LMW CP}{C20-C26) 1.17 1.31 0.79 1.37 1.37  1.93 1.27 1.82  1.16 1.1 2.41
HMW CPI1{C28-C38) 2.34  2.01 2,25 2,07 207 2.37 1.42 260 257 2.01 2.86
Total CPI(C20-C36) 2.01 1.78 1.83 1.89 1.89 2,24 1.33 242 208 1.59 272
UCM hydrocarbon 1994.2 1549.1 1823.1 1781.2 1841.6 1987.5 1384.1 €03.6 830.5 1091.9 1734.0
Hopanes(Q9-Caa) 16.7 16.5 20.7 20.8 23.1 248 24.2 21.7 245 217 17.5
No.2
Carbon Number  May./94 Jun/94 Jul./94 Aug./94 Sep./94 Oct./94 Nov./94¢ Dec./94 Jan./95 Feb./95 Mar./95 Apr./95
C20 6.3 53 325 16.9 7.1 48 10.7 12.5 142 18.3 324 13.8
o1 8.7 3.3 244 7.3 5.0 73 13.5 155 129 18.8 40.0 20.8
Ce2 7.7 55 33.7 16.6 8.0 9.1 16.7 17.5 105 1865 48.9 18.8
C23 130.9 239 41.2 15.6 9.4 16,0 21.8 17.4 9.5 134 474 426
C24 13.9 12.1 40.9 14.5 16.0 18.8 14.1 13.4 9.2 11.7 40.8 20.4
-1 170.1 46.0 70.6 28.6 16.7 38.4 706 288 17.2  16.8 45.7° 58.1
[o-1] 15.8 13.8 42,7 24.4 15,4 20.8 20.4 14.7 11.2 13,9 357 216
(o34 120.2 73.9 592 456 33.4 90.6 151.3 385 27.0 267 59.2 100.7
Ces 15.5 18.9 72.0 323 21,0 38.2 154 19.0 149 163 36,4 30.0
o1 1105 123.6 253.5 127.9 71.4 1452 90.2 70.8 4741 45.4 108.2 162.6
C3o 13.2 236 69.8 339 260 335 9.9 206 140 16,9 36.5 26.9
c3i1 50.8 77.0 237.2 100.7 70.6 118.6 557 56.5 39.3 43.9 949 1029
Ca2 149 26.8 1028 38.6 37.9 413 256 23.5 13.8  16.7 353 32.7
a3 13.6 31.6 1106 52.9 559 505 14.8 34.0 19.3 209 445 515
Cas 8.3 18.8 927 29,7 53.3 31.9 11.6 18.0 10,7 12.4 265 30.9
Cas 8.8 18,7 147.7 37.2 643 27,7 10.2 22.4 127 150 358 408
Cas 5.3 13.6 58.8 30.3 72.0 13.9 5.6 11.6 7.6 7.3 18.1 23.6
Ca7 4.0 10.7 43.7 28.6 67.8 10.5 3.8 11.1 8.5 7.0 18.8  20.7
Cas 3.6 12.0 50.5 39.9 89.2 17.9 4.6 10.0 7.2 5.7 153  20.3
Cas 3.3 6.8 356 340 653 19.6 3.1 6.2 4.6 3.0 8.2 10.7
Cs0 2.5 7.4 445 443  67.9 18.3 3.3 6.1 4.4 3.2 8.7 12.0
Tolal ( g/ i/ month) 727.9 573.2 1664.6 799.8 873.6 772.9 5729 468.2 3155 349.6 836.9 861.9
LMW/( L C20-C26) 353.4 109.8 286.0) 123.9 77.6 1152 167.8 119.8 84.6 109.2 2909 1959
LMW/Total 0.49 0.19 0.17 0.15 0.09 0.15 0.29 0.26 0.27 0.31 0.35 0.23
LMW CPI(C20-C26) 9.69 2.76 1.22 1.00 0.89 1.58  2.31 1.39 1.23 111 1.08 2.15
HMW CPI(C26-C36) 490 3.19 208 2.25 1.67 2.67 4.31 2,36 232 209 213 3.21
Total CPI{C20-C36) 6.45 3.09 1.89 1.95 1.54 244 3.51 2.05 1.95 172 1.67 2.90
UCM hydrocarbon 1234.1 1185.6 ND. 709.3 1197.0 1655.5 914,8 628.6 500.5 431.9 1413.7 1162.5
Hopanes(C29-C33) 8.8 18.2 336 23.1 22.8 15.8 16.1 18.6 13.0 153 36.2 15.2




No.3

Carbon Number

May./95 Jun./95

Jul./95 Aug./95 Sep./95 Oct./95 Nov./95 Dec./95 Jan./96 Feb./96 Mar./96

C20 11.4 3.0 4.1 11.8 7.9 3.5 8.6 8.4 20.6 40.8 151
c21 15.4 17.4 2.4 5.0 3.4 3.6 8.3 7.8 14.3 52.7 17.6
22 111 5.0 4.1 8.8 5.3 3.7 7.8 6.1 11.8 47.1 18.5
C23 68.3 28.8 2.0 11.9 5.4 6.3 15.2 8.3 11.8 36.6 23.3
C24 16.1 8.4 8.4 15.6 6.1 3.2 11.5 6.8 10.0 31.0 21.0
Ces 86.8 26.4 13.9 22.8 11.5 18.5 46.7 19.2 21.0 40.8 321
26 17.3 10.8 9.1 15.0 8.5 6.8 17.9 8.5 12.8 32.0 25.7
Ca7 88.0 38.0 23.6 38.6 30.1 77.2 195.7 90.6 78.7 65.1 51.9
28 17.2 12.6 10.0 19.7 11.8 20.0 41.8 23.6 20.4 36.5 31.9
Cag 93.4 57.1 42.1 86.1 1242 88.8 225.1 131.3 89.9 103.8 106.3
Cao 10.3 12.8 9.7 21.3 13.2 18.2 45.3 23.9 18.7 34.9 29.3
Ca1 33.6 41.9 24.5 64.6 51.0 73.6 204.7 102.2 61.9 94.2 7.7
Caz 85.1 15.5 10.3 24.2 14.1 27.3 48.0 25.0 19.2 32.7 24.4
Caa 9.7 17.5 11.7 34.0 20.0 39.3 721 41.7 34.0 51.5 36.3
Caq 3.5 13.0 7.5 16.7 16.1 22.0 331 16.3 16.5 23.5 16.5
Cas 3.0 1.3 8.3 171 12.6 27.0 41.7 24.2 18.6 29.7 21.4
Cas 1.5 9.3 4.9 13.7 13.7 13.9 20.0 9.3 7.5 13.4 9.7
(o<} 1.4 8.4 5.5 10.7 12.2 5.8 15.1 6.9 7.7 13.7 9.1
Cas 1.1 7.7 4.9 10.6 18.9 17.1 18.4 9.1 8.7 13.8 7.3
Cag 1.3 4.1 3.4 6.2 12.6 24.7 11.3 5.3 4.8 5.9 4.6
C40 0.7 4.9 6.5 7.7 19.6 6.3 9.0 4.8 4.1 5.0 4.3
Total (zg/m/ month)  675.7 353.8 216.9 462.0 418.0 5057 1097.2 580.2 493.1 B804.6 6577.9
LMW(Z C20-C26) 226.3 99.9 44.0 0.9 48.1 43.6 116.0 66.0 102.3 281.0 153.4
LMW/Total 0.39 0.28 0.20 0.20 0.12 0.09 0.11 0.11 0.21 0.35 0.27
LMW CPI{C20-C26) 4.13 3.69 0.97 1.05 1.04 2.24 2.20 1.62 t.24 1.14 1.23
HMW CPI{C26-Cas) 1.82 2.61 2.48 2.50 3.60 3.10 3.95 3.97 3.33 2.30 2.41
Total CPI{C20-C36) 2.39 2.84 2.02 2.09 3.01 3.00 3.69 3.55 2.68 1.80 2.01
UCM hydrocarbon 551.3 836.0 918.8 911.6 727.0 665.1 562.0 342.6 290.8 622.0 778.9
Hopanes(029-C33) 10.9 27.5 10.4 16.6 9.5 16.4 17.1 22.5 14.7 25.5 27.3




#£4 2B THFON-TIVH v, UCMBALKE. w3V OB T E(HTE)

No.1
Carbon Number Jun./93  Jul./93 Aug./93 Sep./93 Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./84 Apr./94 May./94
C20 17.0 26.7 25.8 17.4 N.D. 24.8 6§3.2 34.6 51.1 33.4 12.9 1.9
c21 13.0 t2.0 11.8 12.4 N.D. 49.2 64.9 45.5 53.1 38.9 13.8 8.7
c22 20.2 22.1 26.6 22.1 N.D. 70.3 56.3 40.3 43.9 39.8 14.5 11.0
c23 21.8 17.3 22.1 23.6 N.D. 92.5 40.4 30.5 31.3 35.1 19.4 12.0
4 23.9 17.4 36.6 30.6 N.D. 76.8 35.5 27.8 17.5 32.8 12.2 15.2
Cas 42.4 29.5 36.9 43.3 N.D. 96.9 42.0 29.2 27.7 35.2 25.5 44.1
(o~]3) 21.9 27.0 33.8 37.2 N.D. 83.4 42.4 27.0 29.4 31.4 19.2 17.0
Ca7 57.0 45.5 43.3 52.8 N.D. 95.4 65.5 43.4 35.6 34.5 40.2 67.9
[o-1:] 25.5 31.4 38.7 41.7 N.D. 88.1 62.4 33.1 43.4 32.1 26.7 17.9
9 80.3 78.0 82.0 73.6 N.D. 120.2 1228 67.2 54.1 46.7 61.5 74.8
Cao 24.5 36.1 37.1 41.2 N.D. 96.6 59.9 32.0 17.8 26.5 27.7 18.9
Ca1 46.7 80.9 71.0 73.8 N.D. 117.3 107.2 59.2 62.2 36.9 55.1 46.6
Caz 24.7 45.1 44.0 49.2 N.D. 88.9 68.3 39.3 40.0 28.4 35.8 25.4
[e<k} 24.7 48.9 46.8 51.4 N.D. 79.5 68.8 60.2 40.0 25.2 40.0 28.8
Ca4 15.3 32.6 29.2 33.9 N.D. 51.7 42.5 23.8 26.4 16.4 24.6 18.2
Cas 13.6 30.3 28.0 3t.3 N.D. 52.1 40.0 24.5 21.5 11.4 22.2 15.3
Cas 10.0 24.5 20.9 24.7 N.D. 24.9 27.6 15.5 13.1 8.0 16.3 11.6
ca7 7.5 17.0 14.4 16.9 N.D. 11.2 18.2 10.5 10.3 6.5 11.6 8.7
Cas 6.9 18.8 16.0 17.5 N.D. 11.9 19.4 10.8 8.3 5.4 11.2 7.5
cag 4.2 11.9 8.8 12.5 N.D. 7.6 15.3 8.4 6.3 4.2 6.5 4.6
Ca0 4.0 13.3 9.2 13.1 N.D. 8.6 18.7 6.2 5.9 3.1 6.9 5.1
Total ( u g/ mY month) 505.1 664.3 683.0 720.2 N.D. 1347.9 1071.3 669.0 638.9 531.7 503.8 471.2
LMW( £ C20-C26) 160.2 152.0 193.6 186.6 N.D. 493.9 334.7 234.9 254.0 246.4 117.5 119.9
LMW/Total 0.32 0.23 0.28 0.26 N.D. 0.37 0.31 0.35 0.40 0.46 0.23 0.25
LMW CPI(C20-C26) 1.22 0.89 0.76 1.01 N.D. 1.21 1.08 1.07 1.12 1.04 1.38 1.60
HMW CPI(C26-C36) 2.10 1.65 1.54 1.44 N.D. 1.23 1.51 1.71 1.44 1.26 1.65 2.47
Total CPI(C20-C36) 1.77 1.43 1.27 1.31 N.D. 1.21 1.35 1.45 1.31 1.16 1.58 2.20
UCM hydrocarbon 4732.1 5314.4 5095.8 4178.1 N.D. 3765.1 3303.9 1600.3 1416.8 1098.5 1166.7 1898.5
Hopanes(C29-C33) 23.2 82.7 52.7 49.4 N.D 54.5 68.3 36.4 32.6 46.9 40.6 23.8
No.2
Carbon Number Jul./94 Aug./94 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr./95 May./95
C20 11.6 20.2 12.5 9.5 12.8 17.1 19.1 33.0 40.6 28.8 24.9
1 11.3 10.1 14.6 9.1 19.0 23.8 22.0 37.0 55.2 41.6 18.4
2 15.0 20.5 20.4 14.4 24.0 27.3 18.4 31.8 57.9 45.9 30.7
Cz3 13.3 18.0 19.6 16.5 22.9 22.4 9.9 18.2 48.2 46.3 33.0
C24 17.3 24.2 171 24.4 21.8 21.6 13.1 15.2 39.2 Y] 36.7
C25 16.1 25.7 21.0 22.8 32.9 22.0 14.3 16.2 35.1 46.5 47.6
C26 14.5 25.5 17.4 20.0 30.0 19.0 10.9 14.3 28.6 29.7 32.1
cz27 25.3 45.1 26.0 38.7 44.5 33.5 30.8 42.6 55.4 80.3 125.5
s 20.2 as5.1 171 27.2 36.6 26.1 18.9 25.4 29.6 32.8 34.6
9 40.1 76.3 44.3 70.6 73.9 84.8 39.6 44.0 54.7 87.2 1121
Qo 22.8 37.8 20.7 32.2 42.6 27.1 17.4 22.3 26.9 29.1 32.1
C31 39.9 65.1 41.5 63.0 68.2 61.3 38.8 44.3 48.7 71.9 771
G2 30.8 46.8 30.4 42.3 50.9 35.2 21.9 27.3 311 42.0 43.2
[o<k] 32.5 51.5 34.1 47.0 51.5 39.1 24.8 29.0 33.2 46.2 47.7
Ca4 28.9 35.9 19.6 33.9 39.3 26.3 16.5 20.9 24.3 29.8 35.7
Qs 27.1 36.7 18.4 34.2 37.7 27.9 14.6 18.4 22.2 27.6 27.6
Cas 23.1 .3t.4 11.8 24.8 28.7 17.8 10.6 13.5 15.8 18.5 23.3
a7 20.9 24.4 10.1 20.7 21.2 12.0 9.3 12.3 13.9 16.2 18.4
Cas 20.2 29.4 10.5 18.7 21.9 12.0 9.0 1.7 131 15.0 19.5
Cag 14.8 21.3 12.3 15.4 17.7 10.0 5.9 7.5 9.1 9.5 1.1
C40 17.5 23.4 7.5 14.6 19.1 8.8 6.4 7.9 10.5 9.2 11.4
Total ( £ g9/ m/ month) 463.0 704.4 426.9 600.0 717.2 584.9 371.8 492.8 693.1 791.2 8427
LMW(Z C20-C28) 99.1 144.2 122.6 116.7 163.4 153.0 107.7 165.7 304.8 275.9 223.4
LMW/Total : 0.21 0.20 0.29 0.18 0.23 0.26 0.29 0.34 0.44 0.35 0.27
LMW CPI{C20-C26) 0.90 0.80 1.06 0.91 1.13 1.02 1.00 1.03 1.05 1.20 1.03
HMW CPI(C26-Ca6) 1.36 1.49 1.61 1.60 1.39 1.93 1.73 1.62 1.60 1.99 2.25
Total CPI{C20-C36) 1.24 1.31 1.42 1.43 1.32 1.62 1.47 1.39 1.33 1.66 1.82
UCM hydrocarbon 2933.6 4300.9 4516.2 1179.0 1942.3 1296.1 907.7 973.5 1382.1 2572.5 2547.4
Hopanes(Cé9~m3) 20.7 441 38.5 20.3 24.5 27.3 18.1 17.0 19.5 37.6 40.8

27 —



£5 2BTHHOn-7IH v, UCMEILKE, k30 OB TRE(ER)

No.1
Carbon Number Jun./93  Jul./93 Aug./93 Sep./93 Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94
Ca0 9.0 156.7 8.4 13.2 4.6 10.0 24.1 24.4 25.1 21.2 6.6
Ca21 4.7 28.4 4.6 7.4 4.5 17.9 28.0 29.4 26.0 25.3 9.7
C22 8.2 13.5 10.5 14.6 71 18.9 25.1 29.4 20.9 27.0 8.9
C23 15.1 72.3 11.9 19.6 7.6 24.6 19.2 22.0 20.2 25.1 21.3
Ca4 9.5 22.3 20.3 20.2 9.2 17.9 24.4 25.0 25.3 21.5 10.7
c25 29.8 103.5 25.6 37.3 13.7 29.1 25.6 24.2 28.9 27.2 38.4
Ces 11.6 24.4 23.8 25.5 12.3 23.5 25.4 17.1 15.3 27.2 19.0
c27 67.4 120.0 43.5 67.5 24.9 44.6 39.4 29.1 30.4 34.2 90.0
Cc2s8 14.9 27.5 26.4 29.7 16.6 29.4 31.4 21.4 22.5 30.0 28.4
C29 113.4 93.0 87.9 115.2 39.0 80.4 63.1 81.1 5§7.3 63.7 150.0
Cao 15.6 25.1 25.8 35.1 17.5 30.9 27.4 20.1 25.4 34.0 27.9
Ca1 60.8 46.3 72.2 86.4 35.9 64.8 42.1 44.3 48.6 64.6 64.3
Ca2 18.2 28.2 29.6 43.2 23.0 36.3 28.7 15.1 19.5 42.4 15.3
Cas 23.4 27.9 35.2 53.6 25.8 41.4 25.9 13.1 15.6 34.5 23.6
Cas 12.2 18.0 19.4 30.3 15.7 24.3 18.1 9.3 13.6 30.8 11.8
cas 12.1 16.8 20.4 30.8 14.8 23.8 14.0 9.7 13.2 271 14.5
Cas 8.2 12.6 13.2 23.4 11.5 16.1 12.5 8.0 10.0 18.8 8.0
Caz 4.7 7.5 101 16.8 8.5 11.8 6.6 3.9 6.2 11.4 5.5
Cas 5.7 8.2 10.4 17.4 8.9 1.3 8.9 3.3 5.0 1.7 5.5
Cag 2.9 4.8 7.2 11.6 5.5 6.5 6.0 1.6 5.0 6.8 3.0
C4a0 3.2 6.1 7.6 13.2 7.2 8.0 6.4 1.2 4.0 6.7 3.5
Total ( « g/ m'/ month) 450.6 723.1 514.0 712.0 313.8 561.5 5023 410.7 438.0 591.2 565.9
LMW( £ C20-C26) 87.9 280.1 105.1 137.8 59.0 1419 1718 1715 161.7 1745 114.6
LMW/Total 0.20 0.39 0.20 0.19 0.19 0.25 0.34 0.42 0.37 0.30 0.20
LMW CPI(C20-C26) 1.78 3.68 0.92 1.20 1.07 1.36 0.98 1.01 1.14 1.07 2.22
HMW CPI(C28-C36) 3.92 2.60 217 2.17 1.66 1.81 1.48 2.04 1.76 1.40 3.54
Total CPI{C20-C36) 3.31 2.94 1.81 1.93 1.52 1.68 1.30 1.53 1.50 1.30 3.18
UCM hydrocarbon 1328.4 1945.7 1669.0 2074.4 1297.4 1497.8 1261.9 907.2 533.2 1094.0 1521.8
Hopanes(C29-C33) 17.5 34.8 24.6 33.7 17.9 28.3 26.1 18.6 30.8 28.7 21.0
No.2
Carbon Number May./94 Jun./94 Jul./94 Aug./94 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr./85
C20 3.5 5.8 16.0 9.9 13.3 5.2 8.9 16.5 19.8 25.8 34.2 8.7
Ca21 3.9 5.4 15.3 4.2 10.7 5.5 1.4 22.3 15.1 26.5 42.7 17.0
Ce2 4.0 8.3 23.9 9.0 20.4 8.3 14.0 24.3 10.6 22.5 48.0 17.4
C23 17.6 14.4 30.7 9.2 221 10.1 25.6 22.9 9.0 13.5 45.5 28.8
Ca4 8.9 13.8 33.7 9.9 35.8 15.0 17.1 25.8 8.2 11.3 46.0 14.4
Cca2s 52.7 29.8 41.5 30.0 48.4 21.3 39.5 25.2 12.6 16.7 40.9 36.4
[e-]] 14.1 16.2 31.6 19.7 49.7 17.1 25.1 18.0 10.7 12.7 27.6 13.9
Cc27 114.5 64.5 77.0 79.2 123.0 39.3 63.8 38.3 31.2 47.3 91.9 36.7
28 18.7 21.1 451 26.3 72.5 25.3 28.9 23.7 13.4 15.9 30.0 15.3
9 190.2 124.4 147.7 94.0 316.8 85,3 109.1 69.5 32.4 44.6 87.2 67.8
C3o 18.8 20.1 43.3 26.6 80.6 75.7 47.8 27.3 11.8 19.6 31.5 18.7
Ca 2.7 89.2 130.6 69.7 304.6 35.0 107.3 62.4 25.9 40.4 73.4 45.8
C32 16.7 25.3 43.8 26.2 95.9 45.3 55.6 32.2 14.4 22.2 42.5 18.4
[o<k] 19.5 37.4 54.0 34.3 1311 24.8 63.6 40.5 15.4 24.0 45.6 24.0
Ca4 10.9 21.6 32.2 16.8 78.9 27.7 45.9 26.8 9.5 15.8 33.8 14.4
Cas 12.9 25.2 37.8 18.7 85.1 19.6 39.9 34.4 9.4 15.5 34.1 16.6
Cas 7.2 18.5 23.3 13.0 59.5 20.1 30.1 19.4 6.1 10.6 22.3 9.7
car 5.5 16.3 19.4 10.7 53.4 16.6 22.6 15.7 4.8 9.9 19.6 6.8
Cas 4.6 18.5 18.4 10.1 54.2 15.0 22.7 15.7 5.1 11.8 13.7 8.1
Cas 3.8 13.2 15.6 8.7 38.1 13.7 16.2 1.1 2.5 10.3 9.0 4.1
C40 3.1 15.1 16.2 8.6 33.2 16.2 18.6 13.4 2.0 15.1 5.9 4.0
Total { 2 g/ m/ month) 5§33.8 604.1 896.9 534.8 1727.3 542.1 813.7 585.4 269.9 432.0 825.4 427.0
LMW(X C20-C26) 104.7 93.7 182.7 91.9 200.4 82.5 1416 1550 86.0 129.0 2849 136.6
LMW/Total 0.20 0.16 0.21 0.17 0.12 0.15 0.17 0.26 0.32 0.30 0.35 0.32
LMW CPI(C20-C28) 3.64 1.54 1.08 1.32 0.97 1.10 1.64 1.05 1.10 1.09 1.03 1.91
HMW CPI(C26-Cas) 4.50 3.23 2.33 2.64 2.51 1.06 1.86 1.90 1.99 2.02 2.04 2.43
Total CPI(C20-C36) 4.25 2.82 1.96 2.33 2.22 1.06 1.82 1.61 1.66 1.66 1.60 2.24
uUcMm hydroca"bon 1445.1 1157.1 2734.9 636.0 2412.2 509.0 872.8 800.6 498.0 572.7 1453.0 1542.8
Hopanes(C29-C33) 5.6 21.0 24.5 16.8 29.4 16.8 20.0 32.2 9.3 17.6 23.0 12.2




No.3

Carbon Number May./95 Jun./95 Jul./95 Aug./95 Sep./95 Oct./95 Nov./95 Dec./95 Jan./96 Feb./96 Mar./96
C0 5.1 2.9 1.5 5.1 3.5 3.0 6.5 12.8 13.6 33.8 37.8

C21 7.5 8.0 3.3 5.5 3.5 4.3 5.1 10.8 12.1 39.6 42.4

C22 7.9 8.3 9.3 9.6 5.0 5.0 4.8 8.9 8.6 31.0 38

C23 18.2 178.8 36.1 11.7 7.6 5.1 12.1 9.1 8.9 30.3 3i.o

Cc24 111 19.2 70.3 13.5 13.3 6.6 7.3 14.2 6.9 25.1 25.1

ces 42.0 102.0 117.4 25.0 22.0 9.6 22.6 16.3 18.4 33.3 26.6

26 13.6 17.3 130.7 13.8 13.4 5.8 8.9 7.5 10.6 21.0 17.4

ca27 135.8 118.0 300.0 92.4 69.5 31.2 67.8 49.6 45.1 37.5 32.9

(o=1:] 15.9 20.3 148.5 30.4 18.8 7.9 12.9 10.2 17.8 21.4 16.0

C29 143.6 86.3 229.5 136.4 77.0 36.0 88.9 41.2 69.1 47.4 47.4

c3o 13.7 21.2 108.0 291 18.2 12.7 18.6 14.5 18.9 17.8 15.2

(o} 58.7 64.0 129.2 88.4 62.1 32.8 58.1 28.8 63.0 42.4 45.6

ca2 16.9 30.6 72.3 32.3 24.1 19.6 22.6 15.4 18.9 16.8 14.6

c33 23.1 34.4 59.2 44.7 33.0 23.4 27.4 16.5 28.7 18.7 19.7

(o<1 12.4 23.8 37.6 23.3 19.1 18.1 16.0 11.8 14.2 1.1 9.1

Cas 13.3 21.3 28.5 26.4 19.4 15.7 17.5 9.4 17.6 12.9 16.0

Cas 8.8 16.8 18.7 17.8 14.3 13.2 10.4 8.1 7.2 6.0 6.1

Q7 7.8 16.5 16.8 20.1 15.0 12.2 9.3 10.3 7.4 6.0 151

C3s 7.5 16.8 14.0 17.9 14.6 12.5 9.3 7.7 6.6 4.7 58

39 4.8 10.8 9.7 13.8 10.4 7.8 5.8 4.1 3.9 1.7 5.8

C40 1.6 10.1 8.1 12.6 10.0 7.8 6.0 5.3 3.9 2.5 5.8

Total ( g/ m'/ month) 569.2 824.2 1548.7 669.8 473.8 290.4 4379 312.5 401.2 461.8 473.3
LMW( I C20-C26) 105.4 333.5 368.6 84.2 68.3 39.4 67.3 79.6 79.1 2141 218.3
LMW/Total 0.19 0.40 0.24 0.13 0.14 0.14 0.15 0.25 0.20 0.46 0.46
LMW CPI{C20-C26) 2.44 7.89 1.34 1.32 1.28 1.20 2.02 1.10 1.43 1.24 1.1
HMW CP1(C26-C36) 5.35 2.87 1.72 2.97 2.78 2.06 3.26 2.44 2.85 2.00 2.44
Total CPI{C20-C36) 4.49 4.06 1.54 2.64 2.44 1.89 3.01 1.96 2.48 1.61 1.68
UCM hydrocarbon 1202.4 1856.3 1381.8 1179.7 1039.6 797.9 573.3 619.6 383.3 1166.2 355.8
Hopanes(C29-C33) 15.8 21.4 22.8 8.2 15.6 12.1 17.8 13.4 14.8 22.7 19.3




%6 2B THHON-7ILAH v, UCMRILKE. w30 OB TERUME)

Carbon Number Jun./83  Jul./83 Aug./93 Sep./93 Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94 May./94

C20 13.2 13.9 13.1 8.3 3.8 6.1 12.4 16.0 16.2 26.0 10.1 4.9
C21 3.9 4.6 6.0 5.1 4.7 141 24.9 23.8 16.7 41.0 23.2 4.2
Ca2 8.6 121 12.6 8.5 6.6 141 17.2 26.0 14.9 37.9 17.7 6.6
Cc23 8.0 19.3 5§4.6 33.7 12.7 34.3 43.3 33.3 27.2 51.1 87.9 16.6
C24 10.9 20.1 22.1 19.7 20.6 17.2 30.0 43.5 18.8 27.7 22.1 8.5
Cas 29.1 39.0 116.5 50.5 36.2 56.7 72.6 60.1 35.3 50.8 125.5 35.2
[o-1 ] 15.0 20.4 34.1 17.5 20.1 14.9 38.6 §3.3 15.4 39.7 19.8 11.8
Ca7 65.3 45.0 126.8 48.9 73.3 87.7 162.0 79.0 45.6 85.2 1841 76.0
Cas 17.5 30.5 44.1 18.9 24.8 31.9 83.7 50.0 15.6 43.5 27.0 11.5
C29 94.9 54.3 90.6 63.6 87.8 76.4 178.6 123.0 65.7 140.9 180.8 99.5
Cao 18.9 26.4 40.7 23.5 25.5 16.3 65.0 48.0 13.6 37.3 69.5 15.2
(o)) 9.6 40.3 71.7 56.2 64.8 65.2 181.9 66.5 46.5 129.2 55.0 50.1
a2 17.6 32.3 43.5 32.0 26.3 26.3 46.8 33.2 21.2 63.1 141 13.8
Caa 22.0 25.2 38.0 3t1.4 31.8 35.7 54.9 36.3 10.4 86.4 16.4 21.0
Ca4 11.5 11.0 21.9 19.0 15.4 39.1 21.5 18.3 131 48.3 8.7 10.0
Cas 10.7 9.9 25.3 21.2 17.6 43.7 43.3 26.0 16.3 61.5 12.9 10.7
Cae 8.0 7.3 16.3 12.3 10.1 29.8 30.0 11.4 9.2 33.8 5.7 6.0
Caz7 7.3 6.3 12.3 9.7 6.9 15.3 25.3 9.7 8.2 25.7 4.6 4.5
C3s 6.3 4.9 10.6 7.2 7.3 12.3 19.0 7.3 6.3 18.7 3.2 4.0
Cag 6.0 3.1 8.2 8.3 5.3 1.0 16.6 6.2 4.2 16.2 3.4 2.1
C40 4.6 3.1 6.9 3.8 4.3 8.6 15.0 4.1 2.1 12.3 6.6 1.5
Total (ug/m’/ month) 438.9 429.0 B16.1 496.3 6506.0 656.7 1182.6 775.0 422.6 1076.3 898.3 413.7
LMW( X C20-C26) 88.7 129.4 259.0 143.3 104.7 157.4 239.0 256.0 1445 274.2 306.3 87.8
LMW/Total 0.20 0.30 0.32 0.29 0.21 0.24 0.20 0.33 0.34 0.25 0.34 0.21
LMW CPI(C20-C26) 1.22 1.28 3.14 2.20 1.43 2.54 2.00 1.18 1.60 1.46 4.36 2.44
HMW CPI(C26-C36) 3.29 1.54 2.01 2.04 2.57 2.28 2.47 1.84 2.44 2.20 3.41 4.34
Total CPI(C20-C36) 2.66 1.45 2.27 2.08 2.25 2.34 2.35 1.57 2.11 1.97 3.67 3.78
UCM hydrocarbon 983.0 1017.0 1342.9 1222.9 988.5 1080.6 1085.1 908.3 1061.3 983.1 1132.8 1368.9
Hopanes(C29-Ga3) 12.7 16.3 20.0 13.4 17.2 18.0 19.3 16.8 13.3 14.7 10.9 12.6




£7 LBTHFPON-TIVYH V. UCMRAILKE. /30 OB TEUNTRD

No.1
Carbon Number Jun./93  Jul./93 Aug./93 Sep./83 Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94
C20 14.9 2.5 2.9 3.4 2.8 4.1 1.2 4.6 5.4 6.1 3.8
C21 12.2 8.1 2.3 3.0 19.6 286.0 1.6 9.8 6.7 10.3 5.0
C22 10.4 1.9 3.0 3.0 4.5 14.5 1.7 12.2 7.2 12.6 5.8
C23 39.9 19.4 8.2 17.4 159.7 1775 5.1 17.3 13.5 18.7 20.9
[0-2) 18.0 3.3 7.5 10.6 10.9 18.6 2.4 16.8 15.4 14.2 6.7
C25 86.1 23.9 13.7 17.2 37.1 1145 6.8 20.6 23.0 29.4 27.0
(o-{:] 23.2 3.3 2.2 61.1 7.3 12.1 3.0 10.1 11.7 16.9 9.6
Cz7 106.1 27.8 21.5 44.4 39.0 124.9 9.6 26.2 54.0 54.8 43.7
Cas 27.8 4.3 7.0 12.2 8.2 15.5 4.1 10.2 14.6 17.7 12.4
Ca9 104.2 16.1 24.9 17.7 22.7 231.5 12.0 34.4 56.4 56.0 66.7
Cao 22.7 3.9 8.5 10.5 6.1 54.1 3.2 8.8 12.4 14.5 10.2
C31 5§3.1 6.1 18.2 20.7 14.4 1901 89 216 36.2 35.7 19.2
Ca2 20.8 3.8 9.3 9.7 6.7 8.3 4.5 11.5 15.2 17.9 4.6
33 25.3 3.6 12.6 11.8 9.1 182.7 6.2 15.8 26.5 22.9 6.9
Cas 12.6 2.4 7.0 6.5 3.2 12.1 3.3 7.2 9.8 12.2 3.2
Cas 13.2 2.2 10.4 8.9 4.7 20.6 4.6 13.3 19.0 18.2 7.2
[o<]] 8.2 2.2 5.2 4.4 3.5 10.0 2.4 2.4 6.4 9.3 2.1
Caz 4.6 1.9 3.8 3.2 23 15.6 1.8 1.3 3.9 6.8 1.4
Cas 5.3 1.8 4.1 3.8 2.4 8.9 2.0 1.2 3.3 6.9 1.4
Cag 2.7 1.0 2.6 2.8 2.0 7.0 1.0 0.7 2.7 4.9 1.7
C40 3.1 0.9 3.6 2.0 1.9 6.2 0.9 0.5 2.8 5.4 0.9
Total (zg/m/month) 614.5 140.4 178.6 274.3 369.1 1514.7 86.3 246.5 346.1 391.4 260.2
LMW( X C20-C28) 204.7 62.4 39.8 115.7 241.9 6273 21.8 91.4 82.9 108.2 78.6
LMW/Total 0.33 0.44 0.22 0.42 0.66 0.41 0.25 0.37 0.24 0.28 0.30
LMW CPI(C20-C26) 2.93 6.36 1.86 1.36 10.71 14.16 2.22 1.32 1.40 1.56 2.85
HMW CPI(C26-C38) 3.05 3.26 2.47 1.7 2.95 7.42 2.32 2.55 3.15 2.49 4.01
Total CPI{C20-C36) 2.99 4.25 2.30 1.20 6.00 9.34 2.28 1.98 2.55 2.16 3.58
UCM hydrocarbon 1355.3 825.1 1006.3 880.9 958.1 12750 583.3 1261.3 1026.7 876.3 6127
Hopanes(C29-C33) 4.5 3.8 3.5 3.6 2.2 6.7 1.9 6.7 7.4 9.8 17.2
No.2
Carbon Number May./94 Jun./94 Jul./94 Aug./94 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr./0S
C20 3.6 16.5 5.5 0.9 4.2 4.9 2.1 1.8 1.3 3.7 4.6 3.9
[e-3] 24.7 285.7 6.8 9.8 3.1 2.7 3.4 3.9 1.2 5.3 8.1 5.6
C22 3.8 22.6 8.3 3.3 4.9 3.7 6.0 5.0 1.3 6.8 10.8 4.0
Ca3 31.4 4847 6.8 10.8 40.7 8.5 10.8 13.8 4.6 9.4 15.6 28.8
C24 10.7 16.2 12.9 9.4 14.4 7.6 11.0 8.3 2.4 6.7 13.5 6.9
ces 77.3 408.9 27.4 26.3 64.5 15.0 19.9 18.2 7.3 13.4 20.4 32.6
(1) 19.1 23.2 13.7 8.7 18.7 10.4 12.4 6.8 1.6 7.8 12.2 7.5
7 176.6 309.1 77.3 57.6 91.3 40.4 28.5 26.5 18.1 30.2 41.7 67.8
Cas 16.1 26.5 29.3 13.2 25.8 13.3 13.3 7.9 3.6 10.9 13.5 9.2
C29 144.0 196.3 100.8 77.8 116.4 43.2 32.1 28.3 14.4 27.3 40.0 81.2
Cao 8.2 22.3 27.1 211 30.8 12.5 11.8 7.9 3.1 11.3 11.2 9.7
Ca1 55.3 2416 73.8 67.5 82.4 31.6 27.5 32.7 9.9 36.7 28.8 23.3
Ca2 3.6 2.0 16.9 24.4 27.3 14.6 10.9 7.7 3.8 17.6 10.9 8.0
Cas 19.1 2.2 37.0 58.9 40.4 21.4 12.4 13.5 6.1 24.7 17.6 16.0
Cas 5.1 16.4 21.0 22.0 17.2 11.6 5.7 5.4 3.1 18.5 8.5 6.6
Cas 11.2 20.0 38.3 42.9 25.5 16.4 6.4 7.6 4.8 17.7 15.9 13.5
Cas 3.4 13.4 12.6 13.8 11.8 10.4 3.0 3.4 2.2 14.7 5.3 4.3
Ca7 2.4 11.3 9.0 8.7 9.6 9.9 3.2 3.2 2.2 13.8 5.1 4.1
Cas 3.1 5.6 9.8 14.1 10.0 13.5 2.8 341 2.0 13.6 5.7 3.8
Cag 1.6 6.1 7.0 10.1 8.3 10.7 2.6 2.0 1.2 7.7 3.0 2.0
C40 1.5 4.5 8.6 13.3 9.4 11.9 3.3 1.9 1.3 8.4 2.4 3.9
Total (zg/m/month) 621.8 21351 549.9 514.6 656.7 314.2 229.1 209.6 95.5 306.2 294.8 342.7
LMW( £ C20-C26) 170.6 1257.8 81.4 69.2 150.5 52.8 65.6 58.5 19.7 53.1 85.2 89.3
LMW/Total 0.27 0.59 0.15 0.13 0.23 0.17 0.29 0.28 0.21 0.17 0.29 0.26
LMW CPI(C20-C26) 5.67 20.17 1.36 2.82 3.73 1.41 1.47 1.99 2.65 1.48 1.37 4.08
HMW CPI{C26-C36) 9.48 9.03 3.05 3.32 3.06 2.45 2.18 3.20 3.44 1.97 2.74 5.13
Total CPI1(C20-C36) 7.70 13.52 2.87 3.22 3.16 2.21 1.91 2.76 3.22 1.86 2.20 4.80
UCM hydrocarbon 1283.3 576.7 715.9 581.4 1020.2 901.3 507.4 866.8 408.2 676.6 462.9 751.6
Hopanes(C29-C33) 7.0 10.5 13.7 4.9 6.0 6.8 6.0 8.8 3.6 6.0 5.6 5.2




No.3

Carbon Number

May./895 Jun./95

Jul./95 Aug./95 Sep./85 Oct./95 Nov./95 Dec./95 Jan./96 Feb./98 Mar./96

c0 3.6 4.0 3.2 a3 2.1 4.3 1.5 1.1 2.8 14.9 4.9
Ca21 12.2 8.2 1.1 0.6 32.8 1.4 26.0 2.4 3.6 10.9 5.5
Ccz2 4.2 4.6 1.0 1.1 4.3 3.0 2.5 1.2 3.2 12.8 5.6
Ca3 31.5 57.0 8.0 13.3 26.5 3.0 21.9 3.9 6.7 15.6 9.7
Cz24 12.6 10.0 6.3 13.7 11.85 5.4 3.9 1.7 4.5 11.9 7.4
25 48.8 127.4 12.6 213.8 33.6 9.9 18.4 7.2 9.5 17.5 12.7
Cz6 9.6 16.6 3.2 8.5 7.8 4.0 1.4 2.8 6.5 10.4 8.0
Ce7 81.8 166.3 31.3 74.8 103.3 36.6 53.1 15.2 15.3 34.2 23.0
[o-1] 9.8 22.5 4.8 15.9 4.2 4.6 6.8 4.0 8.3 12.3 9.5
Ce9 81.0 77.8 22.6 103.6 66.8 23.6 49.3 15.5 23.1 53.3 35.3
Cao 11.8 16.7 3.6 13.4 4.5 6.9 5.5 3.9 8.0 11.5 9.0
Ca1 34.4 41.5 14.4 43.7 46.1 17.4 33.5 10.9 22.5 66.8 28.6
C32 9.9 17.5 6.5 12.2 10.3 5.6 5.8 3.7 6.6 11.0 8.5
Ca3 22.2 20.0 8.1 24.5 20.1 10.9 16.3 6.3 141 28.9 18.6
Cas 8.5 12.4 5.0 9.7 11.3 4.3 4.5 2.5 5.2 7.0 6.7
Cas 13.1 11.6 5.2 19.7 15.2 71 8.8 4.5 9.8 12.5 16.4
C3s 5.2 7.4 3.5 6.5 6.7 3.1 3.0 1.3 2.8 4.5 5.2
Ca7 5.3 7.6 2.7 7.7 5.3 2.7 2.6 1.2 3.3 4.9 5.0
(o1:} 5.6 7.0 4.5 6.1 6.1 2.6 2.7 1.1 4.1 4.7 3.9
Cag 3.7 5.9 1.9 4.4 2.7 1.7 1.6 0.6 1.8 3.6 2.4
C40 4.7 4.4 3.0 2.9 2.7 1.8 1.3 0.6 1.7 4.5 2.7
Total (zg/m/month) 419.5 646.2 152.56 599.4 424.0 159.9 270.5 9t.4 163.3 353.6 228.5
LMW(T C20-C26) 122.6 227.8 35.4 254.3 1187 31.0 75.6 20.1 36.8 93.8 63.9
LMW/Total 0.29 0.35 0.23 0.42 0.28 0.19 0.28 0.22 0.23 0.27 0.24
LMW CPI(C20-C26) 4.02 8.26 2.07 11.18 4.57 1.14 8.45 2.91 1.65 1.19 1.44
HMW CP1(C26-C36) 4.92 3.92 3.51 4.54 6.70 3.83 6.47 3.27 2.60 3.99 3.03
Totai CP1{C20-C36) 4.59 4.81 3.06 6.22 5.92 2.93 6.94 3.17 2.32 2.79 2.51
UCM hydrocarbon 620.6 887.7 2352.2 490.8 576.1 324.2 263.6 267.3 6525 8126 701.3
Hopanes(C29-Ca3) 7.8 11.9 1.1 4.5 5.6 1.5 3.0 2.3 6.8 12.8 8.3




#£8 2BRTHTOZRLTBRI(KEORTER (K

No.1

PAHs May./93 Jun./93 Jul./93 Aug./93 Sep./93 Oct./93 Nov./83 Dec./93 Jan/94 Feb./94 Mar./94 Apr./94

1 Dibenzothiophene 0.5 1.1 1.2 0.9 0.9 0.9 1.4 1.9 1.0 3.9 3.3 1.9
2 Phenanthrene 11.2 21.3 14.5 10.8 7.6 9.7 13.1 24.4 16.7 25.8 50.7 36.1
3 Anthrecens 0.5 1.5 0.5 0.7 0.5 0.8 1.1 1.9 0.8 1.2 3.5 3.4
4 Methyldibanzothiophene 1.0 1.7 1.2 1.1 0.9 1.2 1.5 1.5 2.3 2.7 4.8 2.5
5 Methyldibenzothiophane 0.5 0.8 1.2 0.5 0.8 0.8 1.2 1.9 2.1 2.7 5.1 1.9
6 3-Methylphenanthrene 1.0 1.7 1.4 1.0 0.8 1.0 1.6 2.4 1.9 3.2 5.4 2.6
7 2-Methyiphenanthrene 1.3 2.5 2.0 1.4 1.2 1.4 1.9 3.2 2.3 3.4 7.4 4.4
8 9-Methylphenanthrens 1.2 2.5 1.5 1.4 0.8 1.1 0.7 3.0 1.8 1.9 7.9 3.7
9 1-Methylphenanthrene 0.8 1.0 1.0 0.7 0.8 0.8 1.5 2.3 1.5 23 4.9 2.2
10 Fluoranthene 16.2 27.3 15.7 14.7 8.4 9.8 1.4 21.2 13.3 18.3 43.9 39.9
11 Pyrene 13.8 23.6 13.2 13.6 7.5 8.8 10.6 17.6 11.7 16.2 44.6 39.8
12 Benzo[b)naphtho[2,1-d}-thiophene 0.5 0.8 0.7 0.4 0.5 0.5 0.8 1.4 0.6 1.1 2.6 1.6
13 Benzo(ghl}flvoranthens 7.1 1.1 6.6 7.2 4.5 5.0 4.8 4.4 3.8 3.2 5.2 3.2
14 Benz[a]anthracens 8.2 12.4 5.1 8.2 3.4 2.5 2.6 3.7 2.5 3.9 7.5 12.6
15 Chrysene 141 21.2 13.2 14.4 8.1 10.0 8.6 9.8 5.7 71 13.9 18.4
16 Benzolj}fluoranthene 13.3 21.3 11.3 12.5 7.0 4.4 4.9 8.6 3.4 4.8 19.7 63.7
17 Benzo[k]fluoranthene 1.1 20.0 10.3 12.2 5.7 3.6 4.0 8.1 21 3.0 19.3 17.9
18 Benzo[elpyrene 12.6 19.4 1.7 14.6 8.0 7.9 9.9 8.5 4.7 5.9 13.5 14.3
t9 Benzo{alpyrene 9.9 16.3 8.4 12.7 6.8 5.2 6.7 8.0 3.7 6.1 11.3 10.1
20 Perylene 3.6 4.2 2.0 2.1 1.8 1.4 1.9 1.0 0.9 1.2 2.6 2.2
21 Indeno(1,2,3-cd]pyrene 10.8 21.0 10.5 14.0 6.4 4.4 5.2 5.8 4.2 6.4 7.5 4.7
22 Banzo[ghijperylene 12.2 19.3 9.1 14.9 10.0 5.9 8.1 9.5 4.9 6.6 12.2 5.5
Total PAHs ( g/ m/month) 148.1 251.9 142.1 160.2 93.1 86.9 104.2 150.1 91.9 131.0 296.4 292.2
£ COMB PAHs { z g/ m/monih) 127.2 2129 1149 139.0 76.8 67.5 77.6 105.4 59.9 81.5 198.4 230.0
MP/P ratio* 0.38 0.36 0.41 0.42 0.48 0.43 0.43 0.44 0.45 0.55 0.50 0.36
BaP/BeP ratio 0.79 0.84 0.72 0.87 0.84 0.66 0.68 0.94 0.77 1.03 0.83 0.71
(Flu+Pyr)/ T COMB (%) 24 24 25 20 21 27 28 a7 42 42 45 35
{Phe+Flu+Pyr)/ (Pha+ T COMB ) (%) 30 31 33 26 28 37 39 49 54 56 56 44

* MP/P : Melhylphenanthrene/Phenanthrene
No.2

PAHs May./94 Jun./94 Jul./94 AuQ./94 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./96 Mar./85 Apr./95

1 Dibenzothiophene 2.8 1.0 1.6 1.3 1.4 0.0 0.8 0.7 6.1 1.0 1.3 2.6
2 Phenanthrene 41.4 19.5 24.5 23.8 13.4 8.7 11.9 6.1 56.4 18.4 45.9 341
3 Anthrecene 5.3 2.5 2.8 2.6 1.4 1.0 0.9 0.5 1.1 1.1 1.4 3.0
4 Methyldibenzothiophene 2.8 1.2 3.5 1.4 2.6 1.3 0.7 1.1 15.3 1.0 1.7 0.4
§ Methyidibenzothiophene 2.0 0.9 1.3 0.8 1.1 0.8 0.9 0.9 10.7 1.7 3.0 2.6
6 3-Methylphenanthrene 3.6 1.5 2.4 2.0 1.3 1.1 1.3 0.7 4.4 2.8 4.6 3.2
7 2-Methylphsnanthrene 5.2 2.2 3.4 2.8 1.8 1.0 1.5 1.0 59 2.6 5.2 a8
8 9-Methylphenanthrene 5.8 2.2 3.2 2.7 1.3 1.1 1.4 1.1 5.9 20 4.2 3.5
9 1-Methylphenanthrene 2.8 1.2 2.1 1.5 1.1 1.3 1.2 0.7 4.4 2.3 3.6 2.9
10 Fluoranthene 49.0 31.8 42.3 36.7 16.9 9.5 14.7 9.1 37.2 2t.8 46.9 42.6
11 Pyrene 49.4 29.3 42.2 30.6 12.7 8.5 11.9 7.9 29.0 21.8 41.8 50.8
12 Benzo[bjnaphtho[2.1-d]-thioph 4.5 2.2 3.3 3.1 1.5 0.8 0.7 0.4 1.7 2.0 3.7 4.2
13 Benzojghilfluoranthene 9.2 4.0 7.4 8.5 5.8 1.3 2.0 1.1 5.4 8.3 15.4 14.5
14 Benz[a)anthracense 24.5 13.3 19.4 18.3 5.2 1.7 2.2 0.9 3.7 4.3 121 14.8
15 Chrysene 29.5 18.9 25.6 26.4 10.8 3.2 5.5 2.4 10.8 12.3 34.9 39.0
16 Benzo[|Jflucranthene 45.2 15.2 22.9 25.9 11.7 4.1 4.5 1.3 10.5 9.2 28.5 25.7
17 Benzolk}fiuoranthene 36.8 9.9 14.8 19.5 6.7 2.3 3.5 1.1 8.3 5.5 171 15.4
18 Banzo{e)pyrense 35.8 12.5 21.0 24.3 4.0 5.0 5.7 2.0 19.8 7.4 20.2 20.0
19 Benzo[a]pyrens 35.8 14.4 21.7 30.4 11.3 3.5 4.1 1.3 15.5 6.7 12.7 20.7
20 Perylane 5.2 1.3 3.6 3.7 1.4 1.8 1.6 0.8 3.8 2.0 1.5 6.3
21 Indeno[1,2,3-cd]pyrene 18.5 11.6 16.9 36.7 12.2 7.2 9.2 2.1 18.2 11.6 38.3 33.0
22 Benzo[ghi]pserylene 13.0 11.9 20.9 36.6 25.2 12.2 9.9 5.8 24.3 14.4 31.9 34.6
Total PAHs ( 12 g/ of/month) 428.0 20B.5 306.8 2339.1 160.9 77.1 96.2 48.9 296.3 160.2 3759 2377.5
T COMB PAHs ( 1 g/ ot/month) 346.7 172.7 255.2 293.8 1324 58.5 73.3 35.0 180.7 123.3 299.8 2311.0
MP/P rallo 0.42 0.37 0.46 0.38 0.41 0.52 0.45 0.56 0.38 0.53 0.38 0.39
BaP/BeP ratio 1.00 t.15 1.03 1.25 0.8t 0.69 0.72 0.65 0.78 0.89 0.63 1.04
(Flu+Pyr)/ £ COMB (%} 28 35 33 23 22 31 38 48 37 35 3o 30
(Pha+Flus+Pyr)/ (Pha+ ZCOMB ) (%) 36 42 39 29 29 40 45 56 52 44 39 37




No.3

PAHs May./85 Jun./95 Jul./95 Aug./95 Sep./85 Oct./856 Nov./95 Dec./95 Jan/96 Feb./96 Mar./96

1 Dibenzothiophane 1.0 0.4 1.6 1.3 0.7 0.6 1.3 42 0.4 0.9 0.8

2 Phenanthrene 8.6 8.3 9.8 28.4 16.2 9.7 10.6 12.7 6.2 12.8 17.3

3 Anthrecene 0.3 0.5 0.9 1.4 0.4 0.4 0.8 1.0 05 0.8 1.5

4 Methyldibenzothiophene 5.1 0.8 2.4 0.3 0.2 0.8 0.1 0.4 0.4 0.7 1.1

5 Methyldibenzothiophene 0.6 0.8 0.4 0.9 0.7 0.6 0.3 1.3 0.7 1.5 1.5

8 3-Methylphenanthrene 1.2 0.9 0.8 3.1 1.6 1.2 1.0 1.0 0.6 1.1 1.4

7 2-Methylphenanthrene 2.2 1.2 1.1 4.3 1.8 1.2 1.3 1.0 0.7 1.5 1.5

8 9-Methylphenanthrene 1.5 0.9 0.8 3.3 1.6 1.2 1.3 1.0 0.7 1.2 1.6

9 1-Methylphenanthrene 1.2 1.2 1.3 2.4 1.3 1.8 1.5 1.3 0.5 1.1 1.1

10 Fiuoranthene 28.0 21.8 15.9 47.9 22.4 9.6 15.4 9.2 8.3 21.2 14.2
11 Pyrene 34.5 22.3 15.0 53.9 26.5 10.3 17.7 9.5 5.5 13.9 11.1
12 Benzo[blnaphtho(2,1-d}-thiophene 3.4 2.5 1.6 71 3.3 1.3 1.8 0.8 0.3 0.7 0.7
13 Benzo[ghilfluoranthene 8.0 7.8 3.8 13.1 6.6 3.9 5.4 3.0 0.9 3.1 2.4
14 Benz[a)anthracene 14.2 8.2 5.1 22.5 11.0 2.9 7.2 1.5 0.3 1.4 1.9
15 Chrysene 28.9 21.3 11.4 60.2 21.4 7.3 11.3 3.8 1.2 3.9 3.6
16 Benzo[]fluoranthene 23.2 17.3 10.0 45.2 21.3 6.5 1.2 3.8 0.8 3.0 3.8
17 Benzolk]fluoranthene 13.9 10.4 8.0 27.1 12.8 3.9 6.7 2.3 1.0 3.0 3.8
18 Benzo[e)pyrene 17.5 12.4 8.0 38.6 17.2 5.7 8.0 2.8 0.7 2.1 1.7
19 Benzofa]pyrene 21.4 14.4 6.5 46.3 2t.2 5.3 11.0 2.3 0.5 1.7 1.5
20 Peorylene 3.5 4.3 1.2 7.0 2.1 2.0 1.4 1.5 0.4 0.9 0.9
21 Indeno[1,2,3-cd]pyrene 23.5 24.6 12.5 60.2 29.8 79.0 2.6 3.3 0.5 6.9 0.7
22 Benzo[ghilperylene 27.2 23.1 12.5 55.7 29.8 11.3 18.2 4.9 0.7 1.6 1.8
Total PAHs (1 9/ mt/month) 269.8 206.3 129.0 530.0 249.6 166.2 137.0 72.2 31.9 84.9 75.6
I COMB PAHSs ( 29/ m/month) 241.2 184.4 106.9 470.6 219.8 1456 1155 46.2 20.5 61.8 46.3
MP/P ratio 0.71 0.52 0.41 0.46 0.39 0.55 0.49 0.33 0.40 0.38 0.33
BaP/BeP ratio 1.23 1.16 0.81 1.20 1.24 0.93 1.23 0.81 0.76 0.81 0.87
(Flu+Pyr)/ L COMB (%) 26 24 29 22 22 14 29 40 67 57 55
{(Phe+Flu+Pyr)/ {Phe+ L COMB ) (%) 29 27 35 26 28 19 35 53 75 64 67




£9 2B THFOETRFBFRRKEOETER(ER)
No.1

PAHs Jun./93  Jul./S3 Aug./83 Sep./93 0Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94 May./94

1 Dibenzothicphene 0.2 0.5 0.8 0.6 0.5 1.3 1.4 0.3 13 1.8 0.6 . 1.4
2 Phenanthrene 3.2 5.6 6.2 556 8.0 12.5 23.0 7.5 17.2 28.3 10.4 14.6
3 Anthrecene 0.3 0.2 0.4 0.4 0.3 0.5 0.6 0.2 0.4 1.5 0.9 1.6
4 Methyldibenzolhiophene 0.5 0.5 1.4 0.7 0.6 1.3 1.5 0.4 1.1 2.4 1.3 1.0
5 Methyidibenzothiophene 0.4 0.5 0.9 1.0 0.6 1.3 2.1 0.7 2.3 3.5 0.6 1.0
6 3-Methylphenanthrene 0.4 0.6 0.7 0.6 0.6 1.5 2.4 0.7 1.8 3.4 1.1 1.5
7 2-Methylphenanthrene 0.5 0.7 0.8 0.8 1.0 1.8 3.3 0.9 2.3 4.2 1.6 1.7
B8 9-Methyiphenanthrene 0.5 0.7 0.8 0.6 0.9 1.6 2.9 0.8 2.1 4.2 1.3 2.0
9 1-Methylphenanthrene 0.4 0.5 0.5 0.5 0.8 1.1 2.3 0.7 1.7 2.9 0.8 1.0
10 Fiuoranthene 4.5 5.9 5.9 6.0 8.1 12.2 22.2 7.0 10.2 26.6 10.7 11.0
11 Pyrene 6.4 6.8 5.6 4.6 7.1 10.5 21.6 7.5 9.6 25.1 10.7 11.8
12 Benzo[b]lnaphtho[2,1-d]-thiophene 0.5 0.3 0.4 0.5 0.4 0.4 0.7 0.4 0.6 2.0 0.8 0.7
13 Benzo[ghilfluoranthene 1.6 1.6 1.8 2.2 2.4 2.8 4.3 1.2 2.3 8.5 21 2.0
14 Benzla]anthracene 0.9 1.0 1.5 1.2 1.0 1.5 2.8 0.8 1.0 3.6 1.8 3.6
15 Chrysene 3.3 3.2 3.7 4.4 4.7 55 8.5 23 3.1 8.5 4.3 5.3
16 Benzo(j)fluoranthene 2.8 1.9 2.7 2.9 1.8 3.6 4.5 1.3 1.9 9.8 5.0 7.0
17 Benzofk}fiuoranthene 31 2.1 3.0 3.2 2.0 3.1 5.0 7.9 1.2 7.0 3.2 8.3
18 Benzo[e]pyrene 2.8 2.6 3.7 3.5 3.5 4.6 5.2 2.0 2.5 6.4 3.5 5.6
19 Benzo(a)pyrene 2.5 1.4 2.1 2.2 2.7 3.3 5.0 1.2 2.3 5.0 23 5.1
20 Perylana 0.4 0.2 0.2 0.2 0.2 0.4 0.5 0.2 0.2 1.0 0.4 0.3
21 Indeno(1,2,3-cd)pyrene 29 2.8 3.6 4.1 2.7 3.5 5.0 2.0 3.3 4.3 1.5 2.5
22 Benzofghilperylene 3.5 3.9 5.4 6.1 4.5 6.0 6.8 3.1 4.4 4.9 2.5 2.7
Total PAHSs ( 1 9/ ar/month) 41.6 43.5 52.2 51.5 54.4 80.2 131.4 49.1 72.8 165.1 67.4 91.5
L COMB PAHSs ( u g/ m'/month) 34.2 33.2 39.1 40.3 40.6 56.7 90.8 36.2 41.5 109.8 47.7 64.8
MP/P ratio 0.56 0.44 0.45 0.45 0.41 0.48 0.47 0.41 0.55 0.52 0.486 0.42
BaP/BeP ratio 0.89 0.53 0.58 0.63 0.78 0.72 0.96 0.62 0.92 0.7¢ 0.66 0.91
{Flu+Pyr)/ L COMB (%) 32 3s 29 26 37 40 48 40 47 47 45 35
{Phe+Flu+Pyr)/(Phe+ T COMB) (%) 38 47 39 35 48 51 59 50 63 58 55 47

No.2

PAHs Jun./94 Jul./94 Aug./94 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./85 Mar./95 Apr./85 May./85

1 Dibenzothiophene 0.6 0.8 0.8 0.4 1.1 0.4 0.4 0.4 8.9 0.5 0.5 0.1
2 Phenanthrene 8.9 10.5 10.6 5.6 6.0 5.8 4.4 9.5 9.6 24.3 5.8 6.8
3 Anthrecena 1.0 1.4 0.9 0.8 0.9 0.4 0.3 0.4 1.5 1.7 0.5 0.8
4 Methyldibenzothiophena 0.7 1.3 0.9 0.8 1.3 1.7 0.8 0.1 0.6 1.0 0.1 0.5
5 Methyldibenzothiophene 0.6 0.8 0.9 0.5 0.8 0.8 0.6 1.1 0.8 1.8 0.2 0.4
6 3-Methylphenanthrene 1.1 0.7 1.3 0.4 0.8 0.7 0.5 1.2 1.0 2.8 0.8 0.9
7 2-Methylphenanthrene 1.3 1.2 1.5 0.9 1.0 0.8 0.5 1.5 1.6 3.2 1.2 1.2
B 9-Methylphenanthrene 1.4 2.0 1.5 0.9 0.7 0.7 0.7 1.4 1.0 2.4 0.8 0.8
9 1-Methylphenanthrene 0.9 1.5 1.0 0.6 0.6 0.7 0.3 1.0 0.8 1.9 0.7 0.9
10 Fluoranthene 9.2 8.8 12.6 8.1 5.7 6.4 6.1 10.3 8.2 20.4 8.2 6.9
11 Pyrene 5.7 8.8 9.3 8.2 4.5 4.4 58 7.4 6.6 12.7 4.9 5.1
12 Benzo[b]naphtho(2,1-d)-thiophene 08 0.9 0.7 0.5 0.7 0.3 6.0 0.3 0.3 0.6 0.2 0.3
13 Benzo[ghi)lluoranthene 4.2 5.0 5.4 4.0 3.0 1.4 3.6 1.9 3.7 4.2 2.1 1.7
14 Benz{a)anthracene 2.0 2.8 2.3 1.6 1.5 0.5 0.6 0.8 1.0 2.4 1.5 1.2
15 Chrysene 4.7 5.6 6.0 4.4 3.4 1.6 2.4 2.2 2.2 5.9 31 a0
16 Benzolj]fluoranthene 4.3 59 6.2 5.0 1.7 2.4 1.4 1.9 1.8 8.0 3 3.3
17 Benzolk]fluoranthene 3d 33 3.2 3.5 0.8 0.8 0.9 1.2 1.1 3.6 1.9 2.0
18 Benzo{e]pyrene 4.0 6.0 4.9 4.4 4.4 7.8 1.9 1.7 2.2 4.8 2.6 2.8
19 Benzo|[alpyrene 2.8 6.0 3.5 3.2 4.4 3.0 1.3 0.9 1.2 3.0 1.6 1.9
20 Perylene 0.2 - 1.0 1.0 0.7 0.8 0.5 0.7 0.2 0.8 0.5 0.3 0.3
21 indeno(1.2.3-cd]pyrene 4.5 7.4 4.7 4.8 4.5 3.7 3.1 2.1 2.0 6.5 3.6 3.9
22 Benzofghl]perylene 5.7 6.8 8.6 6.9 21 1.7 5.2 2.8 2.8 6.2 3.6 4.3
Total PAHs { g/ m/month) 67.8 88.3 85.7 66.9 50.5 46.5 47.4 50.3 59.7 116.0 47.1 48.8
L COMB PAHs ( zg/ m/month) 50.2 66.3 64.8 54.9 35.8 33.7 32.3 33.3 32.8 75.4 38.2 36.0
MP/P ratio 0.53 0.50 0.51 0.49 0.52 0.49 0.48 0.53 0.46 0.42 0.62 0.56
BaP/BeP ratio 0.70 0.99 0.71 0.72 0.99 0.38 0.68 0.52 0.52 0.62 0.64 0.67
(Flu+Pyr}/ L COMB (%) 30 26 34 32 28 32 37 53 45 44 36 33
(Phe +Flu+Pyr)/(Phe+ £ COMB) (%) 40 37 43 38 39 42 44 84 58 58 45 44




#£10 2BRTYTOSRFERRVKFEORTR (HE)

No.1

PAHs May./93 Jun./93 Jul./93 Aug./93 Sep./83 Oct./93 Nov./93 Dec./93 Jan./84 Feb./94 Mar./94 Apr./94

1 Dibenzothiophene 0.3 0.4 0.4 0.2 0.3 0.1 0.2 0.7 0.8 1.5 3.3 0.5
2 Phenanthrene 3.3 2.6 4.1 3.5 3.2 3.8 10.4 13.0 16.3 22.1 32.1 8.5
3 Anthrecens 0.4 0.3 0.2 0.1 0.2 0.2 0.6 0.8 0.7 0.5 1.5 1.0
4 Methyldibenzothiophene 0.5 0.5 0.7 0.6 0.6 04 0.9 0.9 0.8 1.7 23 0.6
5 Methyldibenzoihiophene 0.4 0.5 0.4 0.4 0.4 0.4 0.5 0.9 1.4 2.8 3.3 0.5
6 3-Methylphenanihrene 0.4 0.4 0.5 0.4 0.3 0.5 0.8 1.1 1.5 2.2 2.6 0.5
7 2-Mathylphenanthrene 0.4 0.4 0.6 0.4 0.4 0.5 2.1 1.3 5.0 3.0 35 0.9
8 9-Methylphenanthrene 0.4 0.5 0.6 0.5 0.6 0.5 1.2 1.8 1.8 3.2 3.9 0.7
9 1-Methylphenanthrene 0.8 0.7 0.5 0.5 0.6 0.4 0.9 1.4 2.0 4.6 3.2 2.2
10 Fiuoranthene 2.7 2.6 3.7 2.8 4.3 4.4 8.3 11.7 15.4 20.7 28.3 8.5
11 Pyrene 2.6 2.4 3.4 3.3 3.8 4.4 9.2 13.4 15.4 16.9 23.2 9.2
12 Benzo[bjnaphtho(2,1-d)-thlophene 0.1 0.4 0.4 0.4 0.6 0.5 0.8 1.3 0.6 0.7 1.9 Q.5
13 Benzo{ghl}fluoranthene 1.0 2.2 1.7 1.6 1.1 1.6 0.6 2.5 3.2 3.8 4.4 1.9
14 Benz[a]anthracene 0.8 0.6 0.8 1.0 1.0 0.8 2.0 1.6 1.1 2.2 33 1.4
15 Chrysene 2.0 2.4 3.4 3.0 3.7 3.1 9.8 4.9 0.7 5.4 8.4 2.7
16 Benzo(j]fluoranthene 1.6 2.4 1.8 2.6 2.7 1.5 2.3 2.6 3.9 2.6 6.0 3.2
17 Benzo[k]fluoranthene 1.3 0.9 1.8 2.1 2.2 1.2 1.9 2.1 2.1 1.9 4.4 1.8
18 Benzole]pyrene 1.6 2.2 2.5 3.0 2.7 3.1 11.2 5.1 5.4 3.4 10.8 2.8
19 Benzola]pyrene 0.9 1.5 1.9 2.1 1.6 2.3 6.0 3.8 3.7 2.3 6.1 2.4
20 Paerylens 0.3 0.8 0.2 0.3 0.3 0.7 0.2 0.8 0.7 0.5 0.9 0.3
21 Indeno[1,2,3-cd]pyrene 1.2 1.6 3.2 3.4 2.8 1.7 1.2 2.9 0.5 3.4 2.4 1.5
22 Benzo(ghi]perylene 1.9 2.6 3.6 4.5 4.2 2.0 5.2 3.7 6.8 5.6 3.0 2.1
Total PAHSs ( 4 g/ m"/month) 24.4 28.7 36.4 36.4 37.3 341 771 78.1 89.6 111.2 1585 53.5
£ COMB PAHs ( u g/ m*/month) 17.2 21.6 27.8 29.2 30.0 26.2 58.7 54.4 58.1 68.3 100.1 37.3
MP/P ratio 0.58 0.74 0.54 0.48 0.58 0.49 0.47 0.44 0.63 0.55 0.41 0.50
BaP/BeP ratio 0.57 0.69 0.77 0.72 0.58 0.76 0.53 0.74 0.69 0.67 0.56 0.84
(Flu+Pyr}/ T COMB (%) 30 23 26 21 27 34 32 46 53 55 51 47
(Phe+Flus+Pyr)/ (Phe+ T COMB)(%) 41 32 35 29 34 42 42 57 63 66 63 57

No.2

PAHs May./94 Jun./84 Jul./94 Aug./94 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr./85

1 Dibenzothiophene 0.1 0.1 0.8 0.5 0.3 0.6 0.3 0.8 1.1 0.5 1.9 0.4
2 Phenanthrene 4.6 4.5 9.4 5.2 7.9 6.9 8.3 3.3 3.6 2.8 10.4 3.8
3 Anthrecene 0.2 0.6 0.9 0.4 1.0 0.9 1.1 0.5 0.7 0.4 0.2 1.4
4 Methyldibenzothiophene 0.6 0.3 1.4 0.5 0.5 1.8 0.5 1.1 0.2 0.3 1.3 0.7
5 Mathyldibenzothiophene 0.7 0.3 0.8 0.6 0.4 0.4 0.5 0.6 0.3 0.3 1.0 0.5
6 3-Methylphenanthrene 0.6 0.5 0.8 0.5 0.4 0.7 0.8 0.3 0.5 0.3 0.9 0.4
7 2-Methylphenanthrens 0.6 0.8 1.2 0.7 0.8 0.9 1.0 0.5 0.5 0.5 1.2 0.5
8 9-Methyiphenanthrens 0.8 0.5 0.9 0.6 0.6 0.9 1.3 0.7 0.7 0.3 1.2 04
8 1-Methylphenanthrene 0.5 0.6 1.4 0.9 2.2 0.7 0.9 0.4 0.7 0.3 1.2 0.7
10 Fluoranthene 5.6 4.2 8.7 3.5 6.4 57 9.0 5.6 3.8 3.3 12.2 5.7
11 Pyrene 6.0 4.5 7.5 2.9 5.8 5.5 8.5 5.2 2.6 2.1 7.2 4.0
12 Banzo[blnaphtho{2,1-d}-thiophene 0.4 0.2 0.8 0.3 0.4 0.4 0.3 0.8 0.3 0.2 0.9 0.4
13 Benzo[ghi]fluoranthene 1.5 1.9 5.6 3.1 4.1 2.6 3.2 2.7 0.7 0.8 2.8 1.6
14 Benz[a)anthracene 0.8 1.0 2.2 0.9 1.8 1.1 1.3 0.5 0.2 1.0 0.9 0.7
15 Chrysene 2.0 2.2 6.3 3.4 4.6 2.9 3.5 2.2 0.7 1.1 4.7 1.5
16 Benzolj]fluoranthene 2.3 1.5 4.6 3.1 37 2.2 2.2 1.0 1.4 0.8 3.5 1.0
17 Benzofkjfiuoranthene 1.4 0.9 2.6 1.8 2.3 1.8 1.4 0.5 1.0 0.8 2.1 1.0
18 Benzo[e]pyrene 1.6 1.6 3.4 2.3 3.0 a1 3.3 1.6 0.5 0.6 2.1 a.5
19 Benzola]pyrene 1.4 1.5 2.8 1.6 28 2.5 2.2 1.1 0.4 0.4 1.5 0.3
20 Perylene 0.3 0.5 0.5 1.0 0.9 0.4 0.8 0.4 0.1 0.1 0.6 0.5
21 Indeno(1,2.3-cd]pyrens 3.3 1.4 3 2.8 3.8 2.3 2.0 1.1 1.6 2.5 5.2 1.6
22 Benzo|ghi]perylene 1.4 1.8 2.8 3.0 4.8 3.9 2.7 2.4 1.2 1.1 2.6 2.2
Total PAHs ( # g/ m/month) 36.7 31.1 68.4 39.6 58.3 47.9 §6.0 33.1 22.6 20.5 65.4 29.6
L COMB PAHs ( 4 9/ m/month) 27.2 22.4 49.5 28.6 43.0 33.5 3g.2 23.9 14.1 14.4 44.8 20.1
MP/P ratio 0.56 0.49 0.46 0.50 0.48 0.44 0.43 0.57 0.66 0.53 0.43 0.56
BaP/BeP ratio 0.86 0.93 0.80 0.70 0.92 0.82 0.68 0.70 0.78 0.56 0.73 0.63
(Flu+Pyr)/ L COMB (%) 43 39 33 23 28 33 44 45 46 37 43 48
(Phe+Flu+Pyr)/ (Phe+ £ COMB)(%) 51 49 43 35 40 45 55 52 57 48 54 56




No.3

PAHs

May./95 Jun./95 Jul./95 Aug./95 Sep./95 Oct./95 Nov./96 Dec./95 Jan./96 Feb./96 Mar./98

1 Dibenzothiophense 0.2 0.2 0.1 0.2 0.1 0.0 0.0 0.0 0.4 0.6 0.5
2 Phenanthrene 4.9 2.6 2.0 4.4 4.0 3.9 5.5 3.6 6.0 7.4 12.2
3 Anthrecene 0.2 0.3 0.4 0.4 0.4 0.3 0.4 0.4 0.7 2.6 0.8
4 Mathyldibenzothiophene 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.7 1.0 0.7
5 Methyldibenzothiophene 0.3 0.3 0.3 0.4 0.3 0.3 0.4 0.4 1.2 1.4 0.9
6 3-Methylphenanthrene 0.4 0.3 0.3 0.6 0.4 0.3 0.6 0.5 0.6 0.7 1.0
7 2-Methylphenanthrene 0.7 0.3 0.4 0.5 0.5 0.4 0.7 0.5 0.8 0.9 1.4
8 9-Methylphenanthrene 0.6 0.3 0.4 0.6 0.6 0.4 0.7 0.5 0.8 1.0 1.6
9@ 1-Methylphenanthrene 0.6 0.3 0.4 0.3 0.4 0.3 0.6 0.4 0.7 0.8 1.2
10 Fluoranthene 3.7 2.1 1.5 3.8 3.5 2.6 4.8 2.2 4.0 7.0 10.8
11 Pyrens 2.8 1.9 1.0 3.2 3.3 2.2 4.0 1.7 3.0 5.8 8.9
12 Benzo{b)naphtho(2,1-d]-1hiophene 0.5 0.2 0.2 03 0.2 0.1 3.9 0.5 0.3 0.6 0.5
13 Benzofghi)ftuoranthene 0.7 0.5 0.7 1.5 1.2 0.9 1.3 0.5 0.8 1.2 1.2
14 Benz[ajanthracene 0.4 0.2 0.1 1.0 1.1 0.5 0.5 0.3 0.5 0.4 0.3
15 Chrysene 0.9 0.7 0.7 2.8 2.2 1.5 1.5 0.6 1.2 1.4 1.4
16 Benzo[j]fluoranthene 0.9 0.8 0.7 1.8 1.8 1.2 1.4 0.6 0.9 1.3 1.3
17 Benzolk]fiuoranthene 0.9 0.8 0.7 1.5 1.2 0.9 1.3 0.6 1.4 1.3 1.3
18 Benzo[e)pyrene 1.6 3.0 1.4 2.2 1.5 1.2 1.3 0.5 1.9 0.7 53
19 Benzo[a)pyrene 0.7 2.7 1.3 1.5 1.4 1.2 0.8 0.5 1.2 0.5 4.0
20 Perylena 0.2 0.3 0.4 0.2 0.1 0.6 0.6 0.1 0.0 0.1 1.1
21 Indeno[1.2.3-cd]pyrene 4.3 4.9 1.4 2.8 1.8 1.1 1.6 1.1 2.4 5.2 7.5
22 Benzo[ghi]perylens 3.9 1.9 1.1 3.1 2.3 1.1 2.4 1.5 2.4 1.6 0.8
Tolal PAHs (22 g/ m/month) 29.5 24.9 15.8 33.3 28,5 21.8 34.7 17.0 31.6 43.6 64.4
£ COMB PAHSs { u g/ m/month) 20.7 19.5 9.6 25.1 21.3 145 21.0 10.0 19.5 26.4 42.9
MP/P ratio 0.45 0.47 0.76 0.46 0.44 0.39 0.47 0.51 0.48 0.46 0.42
BaP/BeP ratio 0.45 0.89 0.91 0.68 0.91 0.98 0.65 0.90 0.62 0.73 0.76
(Flu+Pyr)/ £ COMB (%) 31 20 26 28 32 33 42 38 36 48 46
(Pha+Flu+Pyr)/ (Phe+ £ COMB)(%) 44 30 39 38 43 47 54 55 51 60 58




£11 2RTYTOSREBRIAOKEORTE FfE)

No.1
PAHs Jun./93  Jul./83 Aug./93 Sep./93 Oct./93 Nov./93 Dec./83 Jan./94 Feb./94 Mar./94 Apr./04 May./84
1 Dibenzothiophene 0.6 0.5 0.9 1.1 N.D. 1.6 1.3 0.6 1.1 2.7 0.7 1.3
2 Phenanthrene 8.2 5.7 8.1 10.8 N.D. 16.1 15.9 9.5 17.4 29.7 19.7 10.1
3 Anthrecens 0.8 1.0 0.5 0.6 N.D. 2.5 0.7 0.4 0.6 1.2 1.2 0.8
4 Methyldibenzothiophene 0.9 0.5 1.5 1.1 N.D. 2.5 2.8 1.0 2.1 31 1.7 1.9
5 Methyldibenzothiophene 0.9 0.5 1.0 1.0 N.D. 1.1 1.9 1.4 2.1 3.4 1.3 3.0
6 3-Methylphenanthrene 0.9 0.8 1.2 1.0 N.D. 3.0 2.8 1.5 2.0 3.6 2.4 1.2
7 2-Methylphenanthrene 1.3 1.2 1.6 1.4 N.D. 2.9 3.7 1.8 0.5 4.6 2.6 1.7
8 9-Methylphenanthrene 1.0 0.7 1.1 1.3 N.D. 2.8 2.7 1.6 2.1 4.1 2.2 1.8
9 1-Methylphenanthrene 0.7 0.7 0.8 1.3 N.D. 2.2 2.5 1.3 1.8 2.2 1.8 0.8
10 Fluoranthens 9.5 5.3 6.3 10.7 N.D. 17.3 18.0 8.7 13.9 23.8 13.5 8.6
11 Pyrens 7.7 7.6 5.6 10.3 N.D. 16.3 15.2 8.1 12.6 19.5 13.8 8.8
12 Benzo[b]naphtho(2.1-d)-thiophene 0.4 0.5 0.6 1.0 N.D. 1.7 1.9 0.7 1.3 2.0 1.0 0.5
13 Benzo[ghi]tiuoranthene 4.1 2.5 2.8 3.6 N.D. 10.0 3.8 2.3 3.1 8.7 2.6 25
14 Benz{ajanthracene 0.6 1.3 1.5 2.7 N.D. 5.8 2.4 2.2 2.9 3.0 1.9 1.4
15 Chrysene 8.3 5.1 5.6 71 N.D. 18.1 7.7 3.9 54 7.8 4.4 2.8
16 Benzoll}flucranthene 5.6 2.8 4.0 4.8 N.D. 9.2 3.6 2.5 3.7 9.3 6.3 19.6
17 Benzolk]fluoranthene 6.4 3.1 4.5 5.5 N.D. 8.2 4.1 1.6 2.5 6.0 4.0 10.9
18 Benzo[e]pyrene 7.9 3.4 6.1 6.1 N.D. 10.2 4.9 3.6 5.2 7.2 4.8 8.1
19 Benzofa)pyrene 5.5 2.2 4.0 4.4 N.D. 7.7 3.5 2.9 4.8 5.2 3.6 7.1
20 Perylene 0.7 0.2 0.4 0.3 N.D. 0.6 0.2 0.2 0.2 0.4 0.2 0.3
21 Indeno{1,2,3-cd]pyrena 6.9 4.7 6.5 6.9 N.D. 15.4 5.7 4.7 6.6 4.1 2.5 1.4
22 Benzojghi)perylene 10.1 5.9 8.0 9.0 N.D. 10.4 5.7 4.7 6.2 6.4 3.0 2.2
Totatl PAHs { u g/ m/month) 88.9 56.1 72.8 92.2 N.D. 166.6 110.9 66.0 98.1 1568.1 95.0 97.0
I COMB PAHs ( u g/ ot/month) 72.6 43.8 54.9 71.2 N.D. 129.6 74.5 46.1 67.0 101.0 60.4 73.5
MP/P ratio 0.47 0.58 0.58 0.47 N.D. 0.67 0.74 0.66 0.55 0.49 0.45 0.55
BaP/BeP ratio 0.70 0.64 0.65 0.72 N.D. 0.75 0.72 0.81 0.93 0.72 0.74 0.88
(Flu+Pyr)/ £ COMB (%) 24 29 22 29 N.D. 26 45 38 40 43 45 24
(Phe+Flu+Pyr)/(Phe+ £ COMB) (%} 31 38 32 39 N.D. 34 54 49 52 56 59 33
No.2

PAHs Jul./94 Aug./84 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr./95 May./95

1 Dibenzothiophene 1.1 0.4 1.4 0.7 0.9 0.5 0.4 0.3 0.6 0.4 0.4

2 Phenanthrene 10.7 6.4 10.0 5.4 741 7.4 8.1 7.9 18.6 14.5 10.7

3 Anthracene 1.8 0.6 1.0 0.7 0.7 0.5 0.5 0.7 1.0 1.1 1.0

4 Methyldibenzothiophene 1.6 0.6 1.0 1.3 3.0 0.9 0.2 0.1 01 0.1 0.9

5 Methyldibenzothlophene 0.8 0.6 0.9 0.3 0.8 0.8 0.9 0.5 1.4 1.0 0.9

6 3-Methylphenanthrene 1.1 0.7 1.0 0.8 1.1 0.9 1.2 1.0 2.0 1.6 1.2

7 2-Methylphenanthrene 1.6 0.9 1.3 0.9 1.1 1.0 1.3 1.2 2.8 2.1 1.8

8 9-Methylphenanthrane 2.0 0.8 1.4 1.1 1.2 1.1 0.9 0.7 2.2 1.9 0.9

9 1-Methylphenanthrens 1.2 0.6 1.0 0.7 0.8 0.9 0.7 2.2 2.0 1.1 1.6

10 Fluoranthene 7.7 5.9 13.6 5.2 6.5 7.8 7.8 8.1 17.6 12.3 7.5

11 Pyrene 8.1 5.1 11.5 4.4 5.2 7.3 5.1 6.9 12.9 9.5 5.8

12 Benzofb]naphtho{2,1-d}-thiophene 1.1 0.5 1.3 0.4 0.8 0.6 0.2 0.2 0.4 0.4 0.4

13 Benzo[ghi}fluoranthene 2.9 3.4 7.5 2.3 2.3 4.6 1.4 2.5 3.8 3.0 2.1

14 Benz[a)anthracene 2.1 1.4 3.2 1.0 1.0 1.0 0.6 0.6 2.4 1.9 1.4

15 Chrysene 3.2 3.8 8.3 2.6 2.6 3.0 1.3 1.9 5.9 4.4 3.5

16 Benzo[j]fiuoranthens 4.4 3.5 6.0 2.4 5.9 1.8 1.5 1.3 5.6 4.1 3.9

17 Benzolk]fluoranthene 4.4 2.0 4.2 1.4 1.4 1.0 0.9 0.8 3.4 25 2.3

18 Benzo[e]pyrene 5.6 3.3 6.0 2.7 1.5 2.6 1.5 1.5 4.4 3.8 3.3

19 Benzo{a]pyrene 4.3 2.0 4.1 1.6 0.9 1.5 0.8 1.0 2.6 23 2.4

20 Perylens 0.3 0.7 0.9 0.7 0.3 0.9 0.2 0.2 0.4 0.5 0.5

21 Indeno[1,2.3-cdjpyrene 5.6 4.3 6.9 3.4 5.8 a.1 1.4 1.9 5.1 4.5 a7

22 Benzo{ghilperylene 11.2 6.9 10.1 6.7 6.9 4.1 1.8 2.6 5.6 5.0 6.6

Total PAHs ( z g/ m/month) 82.7 54,2 102.6 46.7 57.7 53.4 38.5 44.0 100.8 77.6 63.8

L COMB PAHs ( u g/ nv/month) 59.4 41.6 81.4 33.6 40.0 37.9 24.1 29.2 69.2 52.9 43.6

MP/P ratio 0.54 0.46 0.48 0.67 0.58 0.52 0.50 0.64 0.49 0.47 0.52

BaP/BeP ratic 0.76 0.58 0.69 0.58 0.58 0.60 0.55 0.66 0.60 0.64 0.71%

(Flu+Pyr)/ £ COMB (%) 27 27 31 28 29 40 54 52 44 41 31

(Phe +FlusPyr)/(Phe + £ COMB) (%) 38 36 38 38 40 50 65 62 56 54 44




£12 2R TYTOSRFEFRKIMKEORTE (R
No.1

PAHs May./93 Jun./93 Jul./93 Aug./83 Sep./83 Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94

1 Dibenzothiophene 0.3 0.3 0.9 03 0.5 0.4 0.7 0.8 0.5 0.5 1.1 0.9

2 Phenanthrene 1.7 1.7 9.3 4.3 10.3 2.9 10.3 1.1 8.6 8.3 17.0 7.3

3 Anthrecene 0.7 0.3 0.5 0.1 0.5 0.5 0.3 0.3 0.4 0.3 0.5 0.5

4 Melhyldibenzothiophene 0.7 0.5 1.4 0.6 0.5 0.3 0.8 1.1 0.6 0.8 1.8 1.0

5 Methyldibenzothiophene 0.4 0.3 0.7 0.4 0.8 0.3 6.8 0.8 0.8 1.0 1.4 0.5

6 3-Methylphenanthrene 0.3 0.4 0.9 0.5 1.0 0.4 1.1 1.2 1.0 1.1 1.6 0.8

7 2-Methylphenanthrene 0.3 0.3 1.2 0.6 1.2 0.3 1.2 1.5 1.4 0.2 2.1 1.0

8 9-Methylphenanthrene 0.2 0.2 1.0 0.8 1.1 0.4 1.3 1.4 1.3 1.2 2.9 0.9

9 1-Methylphenanthrene 0.3 0.2 1.0 0.6 1.0 0.3 1.0 0.8 1.0 1.1 1.2 0.8

10 Fluoranthene 2.1 2.9 6.9 3.8 11.0 3.1 7.3 10.6 11.6 11.4 15.6 8.3
11 Pyrene 1.6 2.2 9.7 3.5 8.1 2.4 5.9 8.8 10.7 9.5 12.3 8.4
12 Benzo{bjnaphtho[2,1-d]-thiophene 0.1 0.3 0.6 0.4 0.7 0.3 0.5 1.0 0.3 0.4 0.8 0.4
13 Benzo{ghllfluoranthene 0.9 1.5 2.2 1.5 2.6 0.8 2.5 2.1 3.3 2.2 3.2 1.2
14 Benz[a]anthracene 0.4 0.8 1.5 0.6 1.0 0.5 1.0 1.2 1.1 0.9 1.2 1.6
15 Chrysene 1.9 3.0 4.3 3.0 5.3 1.8 5.0 4.2 4.2 4.1 4.3 2.5
16 Benzo[[fluoranthene 1.0 1.8 3.9 2.0 3.5 0.7 2.5 2.0 2.8 2.9 53 4.0
17 Benzo(k)fluoranthene 0.8 1.4 2.9 1.5 2.7 0.5 1.9 0.9 2.4 2.1 4.1 2.3
18 Benzo|s]pyrena 2.4 1.8 4.9 3.4 3.5 1.8 4.4 3.3 3.7 31 3.4 3.3
19 Benzo[a]pyrene 1.7 1.1 3.6 21 2.2 1.3 3.2 2.7 2.8 2.6 2.6 2.6
20 Perylene 0.3 0.1 0.9 0.5 0.3 0.1 0.3 0.1 0.2 0.4 0.3 0.3
21 indeno[1.2,3-cd]pyrene 2.2 2.2 5.6 4.0 5.8 1.1 53 3.2 4.2 4.0 4.9 1.5
22 Benzo[ghl]perylene a1 3.5 8.4 4.8 5.9 2.0 5.4 4.7 4.1 3.9 5.8 2.9
Total PAHs ( 1 g/ m/month) 23.1 26.4 72.1 39.4 70.4 21.8 62.4 64.8 66.7 61.7 83.4 §3.2
Z COMB PAHs { 4 g/ m'/monith) 17.8 22.0 53.9 30.3 52.4 15.7 39.0 44.9 50.7 46.7 62.7 38.7
MP/P ratio 0.59 0.61 0.44 0.58 0.41 0.44 0.44 0.44 0.53 0.55 0.46 0.47
BaP/BeP ratio 0.71 0.62 0.72 0.63 0.63 0.72 0.72 0.82 0.77 0.84 0.77 0.77
(Fiu+Pyr)/ £ COMB (%) 20 23 31 24 38 35 34 45 44 45 45 43
(Phes+FlusPyr)/(Phe+ L COMB) (%) 27 28 41 34 49 45 48 56 52 53 56 52

No.2

PAHs May./94 Jun./94 Jul./94 Aug./94 Sep./94 Oct./94 Nov./94 Dec./94 Jan./95 Feb./85 Mar./95 Apr./95

1 Dibenzothiophene 0.4 0.3 0.4 0.3 0.8 0.3 0.5 0.8 0.4 0.4 0.6 1.1

2 Phenanthrene 6.6 4.9 12.0 4.7 13.5 6.3 8.6 8.0 1.0 8.2 26.4 121

3 Anthrecene 0.9 0.5 1.3 0.4 1.6 0.7 0.8 0.5 0.3 0.7 1.7 0.7

4 Moethyldibenzothiophene 0.9 0.3 1.1 0.6 1.2 0.9 1.1 1.5 0.1 0.1 0.1 0.2

5§ Methyidibenzothiophene 0.6 0.2 0.5 0.2 0.8 0.3 0.5 0.9 1.1 1.5 1.9 0.5

6 3-Methylphenanthrene 0.8 0.7 0.9 0.6 1.5 0.8 0.9 0.8 1.5 1.1 2.7 1.0

7 2-Methylphenanihrene 1.0 0.8 1.5 0.9 2.0 1.0 1.1 0.8 1.8 1.3 3.6 1.5

8 8-Methylphenanthrene 0.9 0.9 1.2 0.8 1.5 0.9 1.0 1.0 1.8 1.3 3.0 1.2

9 1-Methylphenanthrene 0.5 0.7 1.1 0.7 1.4 0.8 0.9 0.6 1.2 0.9 2.2 1.4

10 Fluoranthene 7.2 4.2 10.4 3.3 14.3 4.9 7.8 8.4 8.9 10.2 20.7 9.9
11 Pyrene 9.0 3.6 9.2 2.6 9.1 7 6.4 7.2 6.8 6.4 12.3 6.6
12 Benzo[blnaphtho{2,1-d]-thiophene 0.4 0.3 0.9 0.2 1.2 0.3 0.3 0.6 0.2 0.2 0.4 0.2
13 Benzo[ghi]tiuoranthens 1.6 1.4 3.2 1.0 4.2 1.2 1.4 2.1 0.8 1.6 3.2 2.1
14 Benz{a]anthracene 1.3 1.1 2.9 0.8 2.9 0.9 1.1 1.0 0.5 0.6 2.0 1.3
15 Chrysene 2.5 3.0 7.0 2.2 9.9 2.6 3.0 3.4 1.8 1.8 5.2 3.3
16 Benzo[j]fluoranthene 3.0 2.4 6.3 1.9 8.1 1.6 1.8 2.0 1.4 1.6 5.1 2.7
17 Benzolk]fiuoranthene 2.3 1.3 3.0 1.0 4.5 0.8 0.9 1.2 0.8 0.9 3.0 1.6
18 Benzo(e]pyrene 2.3 2.2 4.8 1.7 5.3 1.7 3.1 1.5 1.3 1.3 3.7 2.3
19 Benzo{a]pyrene 1.9 1.7 4.0 1.4 4.0 1.1 2.5 1.1 1.0 0.8 2.5 1.7
20 Perylene 0.2 0.2 0.2 0.6 1.7 0.1 0.9 0.7 0.2 0.1 0.4 0.4
21 Indeno(1.2,3-cd)pyrene 7.7 2.9 3.8 1.7 5.2 2.8 1.9 1.5 1.4 1.7 5.2 2.6
22 Benzo|ghi]perylene 3.7 3.2 5.2 2.9 6.5 2.6 3.6 3.3 1.7 2.2 5.2 29
Total PAHs ( u g/ m¥/month) 55.5 36.7 80.0 30.5 101.0 36.1 §0.3 46.7 46.0 45.1 111 57.3
£ COMB PAHs ( 1 g/ a¥/month) 42.3 26.9 58.8 20.5 74.0 23.7 33.6 32.6 26.4 29.2 68.1 37.0
MP/P ratio 0.49 0.62 0.39 0.684 0.48 0.55 0.45 0.54 0.57 0.56 0.44 0.43
BaP/BeP ratio 0.84 0.77 0.84 0.82 0.75 0.65 0.80 0.74 0.81 0.57 0.66 0.74
(Flu+Pyr)/ T COMB (%) 38 29 33 29 32 e 42 48 60 57 48 45
(Phe +Flu+Pyr)/(Phe+ L COMB) (%) 47 40 45 42 42 50 54 56 72 66 63 58




No.3

PAHs May./95 Jun./95 Jul./85 Aug./95 Sep./95 Oct./95 Nov./95 Dec./85 Jan./96 Feb./98 Mar./96

1 Dibenzothiophene 0.1 0.2 0.1 0.3 0.3 0.2 0.1 0.1 0.8 0.5 0.4

2 Phenanthrene 8.8 7.8 7.9 6.2 7.3 17.8 12.2 11.8 6.8 11.5 9.4

3 Anthrecene 0.6 0.6 0.5 0.7 0.5 2.2 0.8 1.3 0.5 0.7 0.8

4 Methyldibenzothiophene 0.1 0.1 0.2 1.2 0.3 0.1 0.2 0.7 0.5 0.7 0.7

§ Methyidibenzothiophene 0.4 0.5 0.5 0.4 0.5 1.2 0.7 0.7 0.7 1.8 0.8

6 3-Methylphenanthrene 1.1 1.0 1.0 0.8 0.9 1.3 0.9 0.8 0.7 1.0 1.0

7 2-Msthylphenanthrene 1.3 1.5 1.5 0.7 11 2.0 13 1.2 0.8 1.6 1.2

8 9-Methylphenanthrene 1.1 1.0 1.2 1.0 0.9 1.7 1.3 1.1 0.7 1.2 1.4

9 1-Methylphenanthrens 1.8 1.0 1.1 0.7 0.7 1.6 1.2 1.6 0.8 1.4 1.1

10 Fluoranthene 6.9 6.8 4.6 4.7 6.7 11.8 7.0 8.0 5.0 9.4 11.8
11 Pyrene 5.3 5.2 3.6 3.8 5.8 8.3 6.5 6.8 3.3 5.9 7.7
12 Benzo{b]naphtho(2,1-d}-thlophene 0.2 0.3 0.1 0.3 0.3 0.2 0.1 0.2 0.2 0.5 0.7
13 Benzo{ghi]fluoranthene 1.1 1.1 1.3 1.5 1.3 2.3 1.4 1.9 0.8 1.6 1.8
14 Benz[a]anthracens 1.0 1.3 0.7 1.0 1.0 1.4 0.8 1.1 0.2 0.6 0.7
15 Chrysena 2.6 3.8 241 3.4 2.5 2.7 1.6 2.2 0.8 1.9 2.0
16 Benzo[jifluoranthene 2.5 3.9 2.5 4.2 2.6 2.4 1.5 1.7 1.1 4.7 3.5
17 Benzo(k]fluoranthene 1.5 2.4 1.5 25 1.6 1.5 0.9 1.0 1.1 4.7 3.0
18 Benzole)pyrene 2.1 3.1 1.8 3.3 2.1 2.1 1.4 1.6 2.8 1.8 2.5
19 Benzo{a]pyrene 1.2 1.8 1.3 1.7 1.3 1.7 1.1 1.2 1.7 1.0 1.9
20 Perylene 0.1 0.3 0.1 0.4 0.3 0.3 0.3 0.3 1.3 0.5 0.3
21 Indenof1,2,3-cd]pyrene 2.6 4.1 2.6 4.5 3.1 6.6 1.6 1.4 2.3 4.6 6.4
22 Benzolghi]perylene 3.2 4.4 2.9 4.9 3.3 7.6 2.3 1.4 2.6 3.4 4.0
Total PAHs ( g/ m/month) 45.5 52.1 39.0 48.1 44.3 77.8 45.0 49.1 35.7 60.8 63.2
I COMB PAHs ( 29/ m/month) 29.8 38.0 25.0 35.4 31.3 49.1 26.0 29.2 21.8 39.8 45.4
MP/P ratlo 0.61 0.57 0.60 0.51 0.50 0.37 0.38 0.40 0.45 0.45 0.50
BaP/BeP ratio 0.58 0.57 0.73 0.53 0.62 0.78 0.80 0.78 0.62 0.57 0.76
(Flu+Pyr)/ L COMB (%) 41 32 33 24 40 43 52 54 38 39 43
(Phe +Flu+Pyr)/(Phe+ ZCOMB) (%) 54 43 49 35 51 58 67 67 53 52 53




#£13 2RTYTOBRFERRKRORTE (UME)

PAHs Jun./83  Jul./93 Aug./93 Sep./93 0Oct./83 Nov./83 Dec./$3 Jan./94 Feb./94 Mar./94 Apr./94 May./94

1 Dibenzothiophene 0.3 a.1 0.5 0.4 0.3 0.4 0.2 1.0 0.5 1.5 0.6 0.3

2 Phenanthrens 3.3 2.3 6.2 4.6 3.6 5.2 5.2 8.9 8.0 30.4 12.5 9.8

3 Anthrecene 0.2 0.1 0.2 0.3 0.2 0.3 0.5 0.3 0.2 1.9 1.9 0.6

4 Methyldibenzothiophene 0.4 0.2 0.8 0.5 0.4 0.7 0.6 0.7 0.6 1.8 0.9 0.9

5 Methyldibenzothiophene 0.4 0.3 0.5 0.4 0.4 0.4 0.5 2.3 1.0 1.9 0.6 0.6

6 3-Mathylphenanthrene 0.3 0.2 0.6 0.4 0.3 0.5 0.9 0.7 0.7 3.1 1.0 1.4

7 2-Methylphenanthrene 0.4 0.4 0.9 0.5 0.4 0.5 0.5 1.0 1.0 4.0 1.3 1.9

8 9-Methylphenanthrene 0.4 0.5 0.8 0.6 0.4 0.6 0.7 1.6 1.2 4.4 1.6 1.7

9 1-Methylphenanthrena 0.3 0.2 0.6 0.4 0.4 0.5 0.5 0.7 0.7 2.0 1.3 0.9

10 Fluoranthene 3.7 2.3 5.2 4.4 3.3 3.8 6.8 8.9 7.4 26.8 10.2 8.1
11 Pyrene 3.0 2.0 4.7 3.9 3.3 3.6 53 7.8 5.9 17.3 10.6 7.9
12 Benzo[bjnaphtho[2.1-d)-thiophana 0.3 0.3 0.7 0.4 0.4 0.4 0.5 0.4 0.3 1.5 0.9 0.5
13 Benzo[ghl]fluoranthene 1.7 1.1 2.4 1.7 1.5 1.2 1.6 2.6 1.4 5.6 2.3 1.1
14 Benz{a]anthracene 0.9 0.2 1.3 1.1 0.8 0.7 0.7 1.5 0.8 3.3 1.2 1.2
15 Chrysena 3.4 1.7 4.8 3.5 3.0 2.3 3.2 3.8 23 7.9 4.9 2.6
16 Benzo(j)fiuoranthene 2.8 0.7 2.6 5.5 1.7 1.2 0.9 2.0 1.3 6.7 3.8 3.3
17 Benzo[k]fluoranthene 2.4 0.6 31 4.7 1.5 1.0 0.8 1.2 0.9 5.5 2.6 2.1
18 Benzo[e)pyrene 2.7 1.7 3.3 2.9 3.3 2.7 1.5 1.2 1.2 5.7 2.3 3.2
19 Benzolalpyrens 1.6 1.4 23 1.6 1.5 1.8 1.0 0.9 0.8 4.6 1.5 2.5
20 Perylene 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 1.0 0.4 0.2
21 Indeno[1,2,3-cd)pyrene 3.1 2.7 5.0 3.6 2.1 1.6 2.6 1.2 11 5.9 3.2 2.2
22 Benzo[ghi]perylens 4.6 3.7 6.6 5.1 4.1 2.9 2.8 1.3 1.4 7.8 4.3 3.0
Total PAHs ( u g/ et/month) 36.4 22.8 53.2 46.8 33.1 32.3 37.6 49.9 38.8 150.8 69.7 55.9
ZCOMB PAHSs ( 1 g9/ m/month) 29.8 17.9 41.2 38.1 26.1 22.6 27.3 32.3 245 97.1 46.9 37.1
MP/P ratio 0.42 0.58 0.46 0.43 0.41 0.41 0.51 0.45 0.55 0.44 0.40 0.59
BaP/BeP ratio 0.58 0.88 0.70 0.55 0.45 0.67 0.68 0.73 0.68 0.81 0.682 0.79
{Flu+Pyr}/ L OOMB (%) 22 24 24 22 25 33 44 52 54 45 44 43
(Phe+Flu+Pyr)/{Phe+ L COMB} (%) 30 33 34 30 34 45 53 62 66 58 56 55




F14 ERTYPOZRFEHRRAKFEORETE UNTR)

No.1

PAHs May./93 Jun./93 Jul./93 Aug./83 Sep./93 Oct./93 Nov./93 Dec./93 Jan./94 Feb./94 Mar./94 Apr./94

1 Dibenzothiophene 0.1 0.1 0.7 0.1 0.2 0.1 0.1 0.5 0.2 0.2 1.9 0.1
2 Phenanthrene 1.1 1.4 8.4 1.1 2.0 1.2 2.0 1.9 2.0 3.0 1.1 5.9
3 Anthrecene 0.6 0.3 0.4 a1 0.3 0.4 0.2 0.3 0.2 0.3 0.9 0.4
4 Methyidibenzothiophene 0.3 0.4 0.9 0.3 0.5 0.4 0.5 0.7 0.6 0.2 0.6 0.3
5 Methyldibenzothlophene 0.3 0.3 0.7 0.4 0.4 0.3 0.4 0.3 0.4 0.2 0.6 0.5
6 3-Melhylphenanthrene 0.4 0.3 0.9 0.1 0.3 01 0.3 0.2 0.3 0.1 0.5 0.4
7 2-Methylphenanthrene 0.3 0.2 0.7 0.1 0.2 0.2 0.3 0.2 0.3 0.2 1.2 0.5
8 9-Methylphenanthrene 0.1 0.2 0.9 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.9 0.3
9 1-Methylphenanthrene 0.1 0.1 0.6 0.1 0.2 0.1 0.4 0.4 0.1 0.2 1.4 0.8
10 Fiuoranthene 1.5 2.0 6.1 0.9 1.7 1.2 1.4 2.0 1.8 2.7 9.2 4.4
11 Pyrene 1.2 2.2 4.1 0.6 1.7 1.4 1.5 2.0 2.0 1.9 6.6 2.8
12 Benzo[b]naphtho{2.1-d]-thiophene 0.2 0.2 1.0 0.1 0.1 0.1 0.2 0.1 0.0 1.1 141 0.4
13 Benzo[ghilfluoranthene 0.6 1.0 20 0.5 0.7 0.8 0.7 0.6 0.2 0.7 2.2 0.8
14 Benzlalanthracene 0.3 0.6 1.3 0.3 0.6 1.2 0.4 0.2 0.3 0.3 1.1 0.5
15 Chrysene 1.1 241 4.0 1.0 1.5 1.8 1.3 1.1 0.5 0.9 3.1 1.3
16 Benzo{j]ituoranthens 0.9 1.1 3.2 0.6 1.2 0.7 0.7 0.5 0.4 0.9 2.9 1.2
17 Benzo(k]fluoranthene 0.4 0.9 3.2 0.4 0.9 0.5 0.7 0.4 0.2 0.5 1.7 0.7
18 Benzo[e]pyrense 1.1 3.3 3.4 1.0 1.5 1.9 2.2 1.0 0.5 0.7 2.2 t.0
19 Benzola)pyrene 0.8 1.1 1.8 0.4 0.7 1.0 1.1 0.8 0.4 0.6 1.2 0.5
20 Perylene 0.2 0.4 0.5 0.1 0.2 0.3 0.6 0.4 0.1 0.2 0.2 0.1
21 Indeno{1,2,3-cd]pyrane 0.9 2.2 4.7 1.1 1.6 0.8 1.0 1.1 0.4 0.6 2.4 1.8
22 Benzo(ghilperylene 2.1 2.7 5.3 1.7 2.1 1.3 1.6 1.6 0.6 0.6 3.9 1.5
Total PAHs ( z g/ m*/month) 14.7 22.7 54.9 11.2 18.6 16.0 17.7 16.3 11.7 16.4 56.8 28.3
£ COMB PAHs ( z 9/ m/month) 11.0 19.0 38.1 8.5 14.1 12.7 12.6 1.3 7.3 10.4 36.5 16.5
MP/P ratio 0.79 0.52 0.37 0.43 0.40 0.48 0.60 0.52 0.47 0.55 0.36 0.34
BaP/BeP ratio 0.76 0.32 0.53 0.44 0.46 0.51 0.50 0.78 0.72 0.79 0.56 0.52
(Flu+Pyr)/ L COMB (%) 24 22 26 18 24 21 23 35 52 44 43 43
(Phe+Flu+Pyr)/(Phe+ T COMB) (%) 31 27 39 27 33 27 34 45 62 56 57 58

No.2

PAHs May./94 Jun./94 Jul./94 Aug./94 Sep./94 Ocl./94 Nov./94 Dec./94 Jan./95 Feb./95 Mar./95 Apr1./95

1 Dibenzothiophene 0.1 0.2 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.4 0.4
2 Phenanthrene 6.1 6.8 3.7 2.7 4.3 74 6.0 1.6 3.3 2.7 121 3.4
3 Anthrecens 0.4 0.8 0.5 0.1 0.5 0.4 0.8 0.1 0.2 0.2 0.6 0.2
4 Methyldibenzothlophene 0.2 0.1 0.1 0.1 0.2 0.2 0.4 0.1 0.7 0.5 1.2 1.1
5 Methyldibenzothiophene 0.3 0.5 1.0 0.1 0.3 0.7 0.5 0.1 0.5 0.5 1.2 0.2
6 3-Methylphenanthrene 0.4 0.4 0.1 0.2 0.4 0.1 0.5 0.2 0.3 0.3 0.7 0.3
7 2-Methyiphenanthrene 1.0 1.2 0.5 0.4 0.8 0.8 0.6 0.2 0.4 0.3 1.1 0.5
8 9-Methylphenanthrene 0.6 0.6 0.3 0.3 0.5 0.2 0.8 0.3 0.5 0.4 1.0 0.3
9 1-Methyiphenanthrene 0.5 1.0 0.7 0.2 0.4 1.5 1.1 0.2 0.2 0.2 1.7 05
10 Fluoranthene 6.3 6.7 2.7 2.4 3.3 3.4 5.2 1.3 4.2 3.7 11.6 4.5
11 Pyrene 4.3 5.6 2.2 2.0 3.0 2.8 4.1 1.0 3.9 2.2 7.9 4.4
12 Benzo[blnaphtho(2,1-d}-thiophene 0.6 0.8 0.5 0.3 0.4 0.4 0.5 0.1 0.1 0.1 0.6 0.4
13 Benzo[ghi)fluoranthene 1.4 1.8 1.0 0.6 0.9 0.8 1.0 0.2 1.5 0.7 1.3 1.4
14 Benz[a]anthracene 0.8 11 0.4 0.4 0.6 0.5 0.6 0.2 0.7 0.1 1.0 0.5
15 Chrysene 2.4 2.9 1.5 1.0 1.5 0.9 1.1 0.5 2.2 0.9 33 2.5
16 Benzofj}Mfluoranthene 2.8 3.2 1.2 1.3 1.2 1.0 0.9 0.5 1.4 0.5 3.4 1.7
17 Benzolk]fluoranthene 1.7 1.9 0.4 0.8 0.7 0.6 0.6 0.4 0.4 0.2 2.0 1.1
18 Benzo[e]pyrene 2.1 2.5 0.6 0.9 0.8 0.7 0.7 0.8 0.9 0.8 2.8 1.4
19 Benzola]pyrene 1.1 1.5 0.3 0.5 0.5 0.3 0.4 0.5 0.6 0.5 1.7 0.9
20 Perylene 0.t 0.2 0.1 0.1 0.1 0.2 01 0.2 0.1 0.4 1.0 0.1
21 Indeno[1,2,3-cd]pyrene 2.1 2.4 1.1 1.1 1.0 2.5 2.8 0.4 0.8 0.5 1.5 2.5
22 Benzo[ghi]psrylens 1.9 2.7 1.5 1.5 1.0 2.8 3.5 0.7 0.7 0.8 2.4 1.9
Totat PAHs ( u g/ m/month) 37.2 44.8 20.4 17.1 22.3 27.9 32.2 9.6 23.6 16.6 60.1 30.0
¥ COMB PAHs ( u g/ mé/month) 26.9 32.3 12.8 12.3 14.4 16.3 20.9 6.2 17.3 10.9 38.7 22.7
MP/P ratio 0.41 0.48 0.45 0.45 0.45 0.37 0.48 0.52 0.43 0.45 0.37 0.45
BaP/BeP ratio 0.52 0.58 0.44 0.52 0.62 0.49 0.56 0.87 0.67 0.68 0.60 0.64
{Flu+Pyr)/ ZCOMB (%) 39 38 39 35 43 38 45 37 47 53 50 39
(Phe+Flu+Pyr)/(Phe+ £ COMB) {%) 51 49 52 47 56 57 57 50 55 63 62 47




No.3

PAHs May./95 Jun./95 Jul./95 Aug./95 Sep./95 Oct./85 Nov./95 Dec./95 Jan./98 Feb./968 Mar./96

1 Dibenzothiophene 0.4 0.3 0.2 0.3 0.4 0.3 0.2 0.1 0.3 0.3 0.2

2 Phenanthrene 5.7 3.7 7.4 6.4 3.2 5.7 3.3 3.5 7.9 2.7 3.9

3 Anthrecene 0.5 0.4 0.9 0.8 0.2 0.6 0.4 0.2 0.3 0.3 0.7

4 Methyldibenzothiophene 0.8 0.4 0.5 0.4 0.7 0.5 0.7 0.3 0.3 0.4 0.5

S Methyldibenzothiophane 0.4 0.2 0.3 0.3 0.1 0.4 0.2 0.1 0.3 0.4 0.3

6 3-Methylphenanihrene 0.4 0.2 0.3 0.7 0.3 0.3 0.2 0.3 0.5 0.2 0.6

7 2-Methylphenanihrene 0.8 0.7 1.1 1.0 0.6 0.9 0.4 0.6 1.0 0.3 0.5

8 9-Methyiphenanthrene 0.5 0.4 0.6 0.9 0.4 0.4 0.2 0.2 1.1 0.3 0.5

8 1-Methylphenanthrene 0.5 0.7 1.3 0.6 0.3 1.4 0.7 0.5 0.8 0.4 0.4

10 Fluoranthene 5.3 2.2 4.3 4.8 2.0 3.5 2.8 2.4 1.6 1.6 1.9
11 Pyrene 6.2 2.6 4.3 5.9 2.0 3.6 2.6 2.2 1.3 0.9 1.6
12 Benzo[blnaphtho[2,1-d]-thlophene 0.4 0.1 0.3 0.2 0.1 0.1 0.1 0.3 0.1 0.1 0.1
13 Benzo(ghiltiuoranthene 1.4 0.7 1.2 0.9 0.9 0.9 0.9 0.5 0.3 0.2 1.8
14 Benz{a)anthracene 0.7 0.5 0.8 1.1 0.6 0.8 0.8 0.3 0.3 0.2 0.3
15 Chrysene 2.8 1.4 2.5 1.9 1.4 1.8 1.8 0.4 0.3 0.2 0.3
16 Benzo[jMiuorenthene 1.2 2.0 1.2 2.9 1.1 1.2 1.4 0.4 1.7 1.2 1.0
17 Benzo[k]tluoranthene 1.1 1.3 1.0 1.7 0.9 0.8 0.7 0.3 1.7 0.8 1.0
18 Benzo[e)pyrena 1.8 1.7 4.7 4.7 1.5 1.6 1.6 0.3 1.7 1.2 0.7
19 Benzo[a]pyrens 0.9 1.0 3.1 2.5 1.2 1.1 1.0 0.2 0.7 0.7 0.4
20 Perylene 0.2 0.2 1.0 0.5 0.4 0.2 0.3 0.0 0.8 0.6 0.2
21 Indeno{1.2.3-cd]pyrens 2.6 0.8 1.5 1.7 0.8 1.2 2.1 0.8 2.8 0.8 0.4
22 Benzo|ghilperylene 2.8 1.5 1.5 2.1 0.6 1.2 1.4 0.6 0.9 0.9 1.1
Total PAHs { u g/ m/month) 37.3 22.8 39.9 42.2 19.7 28.4 23.5 14.3 26.5 14.5 18.2
L COMB PAHS ( ug/ar/month) 26.7 15.7 26.1 30.1 13.0 17.6 16.9 8.4 13.2 8.6 10.3

MP/P ratio 0.38 0.54 0.44 0.49 0.52 0.53 0.43 0.43 0.44 0.43 0.51
BaP/BeP ratio 0.49 0.62 0.66 0.63 0.78 0.71 0.63 0.53 0.41 0.56 0.54
(Flu+Pyr)/ £ COMB (%) 43 3 33 36 31 41 32 55 22 29 32
{Pha+Flu+Pyr)/(Phe+ I COMB) (%} 53 44 48 47 45 55 43 68 51 46 51




#16 BHERTHELZETHPON-TIA . UCMERALKHE, tXV OB TR EHIA(%)
No.1
n-alkane Nov./93 Dec./93 Dec./94 Aug./95 Sep./95
Carbon Number Bt 2RTY N4 B 2BTFTH 54 BHA 2RTH NE BB 2RTH N4 ER  L2RTH HNE
[-]) 10.2 12.0 85 18.1 31.5 58 4.9 12.5 39 6.3 14.9 42 4.6 7.9 58
c21 11.9 23.1 51 24,0 38.4 62 6.9 15.5 45 5.0 8.3 79 2.3 3.4 &9
c22 18.0 19.2 94 26.6 36.7 73 9.0 17.5 514 7.0 11.1 63 3.6 53 68
c23 26.5 55,5 48 25.8 §9.8 43 8.0 17.4 46 11.6 15,1 77 4.3 54 79
C24 23.8 29.7 79 45.4 95.6 47 10.2 13.4 76 13.8 19.8 70 5.2 8.1 85
Qs 54.7 1196 48 29.6 178.8 17 11.5 28.8 40 24.7 28.9 85 11.3 11.5 98
[o-]] 29.4 40.0 73 229 191.2 12 8.0 14.7 61 15.2 19.0 80 7.3 8.5 86
27 106.3 216.7 49 38.9 293.4 13 16.0 38.5 42 42.5 48.9 87 25.8 30.1 86
c28 38.8 58,9 &6 24.3 2235 11 9.3 19.0 49 24.9 26.0 86 11.8 12.6 94
29 13486 218.3 62 55.1 301.2 18 29.3 70.8 41 92.4 109.2 85 66.1 124.2 53
Cao 37.2 39.5 94 21.2 168.7 13 7.9 20.6 38 21.4 27.0 79 12.2 13.2 93
Ca1 107.7 123.6 87 37.8 198.3 19 20.8 58.5 37 72.2 81.8 88 43.1 51.0 84
Caz 44.0 54.7 80 21.9 108.5 20 7.4 23.5 31 21.4 30.7 70 11.7 14.1 83
[ock] 54.1 56.1 98 23.5 90.7 26 10.7 340 31 41.8 43.0 97 18.7 20.0 83
Ca4 22.7 28.8 79 13.6 45.9 30 4.7 18.¢ 26 16.3 21.2 77 15.8 16.8 94
Cas 27.6 35.8 77 12.9 34.4 38 8.0 22.4 36 17.5 21.6 81 10.7 12.6 85
C3s 14.0 16.2 86 10.6 29.6 36 3.2 1.6 28 12.6 17.3 73 7.9 13.7 58
37 11.2 13.5 83 8.8 19.0 52 2.8 11.1 25 10.4 13.6 77 5.1 12.2 42
[o<1] 10.5 12.1 87 8.8 18.3 47 2.8 10.0 28 11.4 13.4 85 7.9 18.9 42
Cag 10.9 12.9 84 7.3 15.1 48 2.3 6.2 37 7.6 7.8 99 5.7 12.6 45
C40 8.7 9.2 85 6.3 13.2 48 1.8 6.1 30 9.6 9.8 98 5.4 11.1 48
Total { g/ nr) 801.4 1195.2 67 4845 2191.6 22 188.5 468.2 40 4857 586.1 83 286.3 411.2 70
LMW( I C20-C28) 174.2 299.1 58 192.5 631.8 30 59.5 119.8 50 83.6 1150 73 38.5 48.1 80
HMW(E C27-C40) 627.2 896.1 70 292.0 1559.8 19 127.0 348.4 36 402.1 4711 85 2479 363.1 68
LMW/Tatal 0.22 0.25 0.40 0.29 0.32 0.26 0.17 0.20 0.13 0.12
UCM hydrocarbon 1355.2 1987.5 68 682.1 1384.1 49 3420 628.6 54 1655.0 1735.1 85 427.1 727.0 59
Hopanes(C29-C33) 11.0 24.8 44 15.9 45.0 35 9.6 29.2 33 17.5 21.0 83 6.0 9.5 63
No.2
n-alkane Nov./95 Dec./85 Jan./95 Feb./95
Carbon Number Bt £KBTH B8 B 20TH B4 B £LBRTY RS B8 2BTFH 8HE
C20 4.6 8.0 58 7.9 8.6 92 10.5 20.6 51 26.9 40.8 66
c21 3.4 7.7 44 6.8 8.1 84 53 143 37 30.6 §2.7 &8
c22 4.2 7.2 658 5.4 63 86 7.8 11.8 66 25.1 47.1 83
c23 5.8 14.2 41 4.6 8.6 53 6.6 11.8 58 20.3 36.6 55
C4 7.8 10.8 72 5.6 7.0 80 9.4 10.0 94 20.5 31.0 66
c25 12.3 43.6 28 5.8 19.8 29 11.1 21.0 53 18.5 40.8 45
C28 8.7 16.7 52 4.7 9.8 438 10.7 12.8 84 14.2 32.0 44
7 48.4 182.7 26 17.6 83.6 19 31.0 78.7 39 25.6 65.1 39
[o-:] 14.7 38.0 38 7.6 24.4 31 12.9 20.4 63 15.7 36.5 43
Cc29 10.3 210.% 5 28.9 1358.7 21 30.7 89.9 34 43.4 1038 42
[o<li] 16.6 42.3 39 8.4 24.7 38 11.7 18.7 63 14.6 34.9 42
Cai 69.3 191.0 36 28.§ 1056 27 25.2 61.9 41 38.4 94.2 41
Ca2 17.6 44.8 39 10.5 25.9 41 10.6 18.2 55 13.3 32.7 41
Caa 28.1 67.3 42 14.4 43.1 33 13.8 340 41 20.5 51.5 40
C34 14.0 30.9 45 7.8 16.8 48 7.4 16.5 45 10.2 23.5 43
Cas 17.5 38.8 45 9.8 25.0 39 8.2 18.6 44 11.6 29.7 38
(o<1} 9.3 18.6 50 53 9.7 55 3.8 7.5 52 7.6 13.4 57
Ca7 6.5 14.1 48 4.8 7.1 68 5.3 7.7 69 6.8 13.7 49
Cas 8.8 17.2 51 7.7 9.4 B2 3.7 8.7 43 8.4 13.8 61
Cag 5.8 10.5 &5 5.2 55 95 4.3 48 90 3.6 59 61
C40 6.2 8.4 74 4.8 49 98 1.6 4.1 239 3.5 50 71
Total { 1 g/ ov) 319.9 1024.0 31 203.1 6599.6 34 231.7 493.0 47 379.2 804.6 47
LMW ( £ C20-Cz8) 46.8 108.2 43 40.8 €8.2 60 61.4 1023 60 156.1 28t.0 656
HMW( L C27-C40) 2731 9158 30 162.3 531.4 31 170.3 390.7 44 223.1 523.6 43
LMW/Tolal 0.15 0.11 0.20 0.1 0.26 0.21 0.41 0.35
UCM hydrocarbon 270.3 5245 52 117.2 354.0 33 1845 290.8 63 50t.2 622.0 81
Hopanes(C29-C33) 7.0 16.0 44 6.3 23.2 27 6.1 14.7 41 14.3 25.5 56




#17 BHEBRTYLLBRTYTOZSRIBRIAKERORE TR EH4E(%)

No.1

Nov./83 Deac./93 Dec./84 Aug./85 Sap./95
PAHs BY LRTH M4 BN 2RTH M4 S 2RTH NE B 2RTH N4 BN 2RT8 Ne
Phenanthrene 7.8 104 75 9.9 14.1 70 2.0 3.3 6t 4.5 55 82 2.8 4.0 69
Anthrecene 0.2 0.6 38 0.4 0.8 47 0.2 0.5 40 0.5 0.5 80 0.2 0.4 54
Fluoranthene 6.6 9.3 71 8.8 13.4 66 3.5 56 62 3.8 4.8 B0 1.7 3.5 47
Pyrene 6.2 9.2 68 6.9 11.7 59 3.0 52 &8 3.0 41 74 1.4 3.3 43
Benzo(ghilfluoranthene 2.3 3.6 65 1.4 25 54 1.5 2.7 55 1.6 1.8 88 0.8 1.2 64
Benz(a]anthracene 1.4 20 70 1.0 1.6 60 0.2 0.5 37 1.0 1.3 80 0.3 1.1 24
Chrysene 2.9 3.8 75 2.8 49 57 1.3 22 &8 33 3.5 93 0.9 2.2 40
Benzofj}fluoranthene 1.6 23 &8 1.3 2.1 60 0.4 1.0 39 3.5 36 98 0.7 1.8 40
Benzofk)fluoranthene 1.3 1.9 67 1.5 26 55 0.5 1.2 43 2.0 22 91 0.4 1.2 36
Benzo[a]pyrene 2.1 3.2 65 3.0 5.1 59 0.5 1.6 31 2.5 28 91 0.6 1.6 39
Benzo(a)pyrene 1.5 25 60 1.6 3.3 49 0.2 0.7 31 1.6 1.9 83 0.5 1.4 236
Indeno(1,2,3-cd]pyrene 1.4 2.2 61 1.4 29 49 0.5 1.1 48 3.0 3.6 85 0.6 1.8 32
Benzo(ghl]perylene 2.3 5.2 43 1.7 3.7 45 0.9 2.4 38 2.3 3.9 659 0.9 23 40
Total PAHs ( 4 g/ of) 37.5 56.2 67 41.5 68.7 60 14.7 27.8 53 32.8 39.4 83 11.7 25.7 45
L .COMB PAHSs ( u g/ of) 28.5 45.2 65 31.2 63.9 58 125 24.2 52 276 33.3 83 8.7 21.3 41

(Flu+Pyr)/ ECOMB (%) 44 41 50 47 52 45 25 26 36 32

{Phe+Flus+Pyr)/(Phe+ L COMB) (%) 55 51 62 57 58 50 35 36 50 42
No.2

Oct./95 Nov./85 Dec./85 Jan./98 Feb./98

PAHs B 2RTH P4 B LRTH N BH 2RTH WL BHE 2RTH N4 EBH LRTH NS
Phenanthrene 3.6 43 85 a8 5.1 75 2.8 3.7 76 4.5 6.0 75 4.6 7.4 82
Anthrecene 0.3 0.4 82 0.3 0.4 68 0.3 04 77 0.5 0.7 68 1.0 28 38
Fluoranthene 1.8 29 52 241 4.5 47 1.8 2.2 81 2.3 40 58 4.8 7.0 69
Pyrene 1.5 24 63 2.8 3.8 69 1.3 1.7 72 2.0 3.0 67 3.0 48 638
Benzo|ghijfluoranthene 0.8 10 76 0.8 1.2 66 0.4 05 78 0.5 0.8 61 0.7 1.2 53
Benz[a)anthracene 0.4 05 70 0.3 05 59 0.2 03 73 0.2 0.5 40 0.3 0.4 71
Chrysene 0.9 1.6 52 0.8 1.4 58 0.5 0.6 82 0.5 1.2 43 0.9 1.4 863
Benzolj]fiucranthene 0.7 1.4 51 0.7 1.3 55 0.5 0.7 80 0.3 0.9 2as 0.7 1.3 50
Benzofklfluoranthene 0.6 1.0 59 0.7 1.2 57 0.4 0.6 63 0.6 1.4 45 0.7 1.3 49
Benzo[e]pyrene 0.5 1.4 37 0.7 1.2 59 0.4 05 75 0.7 1.9 239 0.3 0.7 48
Benzolajpyrene 0.4 1.3 30 0.5 0.8 64 0.3 0.5 59 0.5 1.2 43 0.2 05 44
Indeno[1,2.3-cd]pyrene 0.5 1.2 238 0.7 1.5 47 0.8 1.2 §2 1.0 2.4 42 1.2 52 23
Benzo{ghi)perylene 0.6 1.2 50 1.2 2.2 54 0.6 1.5 40 0.8 2.4 34 0.3 1.6 22
Total PAHS ( u g/ m) 12.1 20.86 59 15.2 25.1 61 10.0 14.4 70 144 26.1 55 18.7 35.4 53
ZCOMB PAHs ( ug/ o) 8.2 1659 52 111 19.6 57 6.9 10.3 67 9.5 19.56 49 13.1 25.4 52

{Flu+Pyr)/ ZCOMB (%) 36 33 42 42 44 38 45 36 60 46

(Phe+Flu+Pyr)/(Phe+ £ COMB) (%) 54 46 56 53 58 53 61 50 67 54
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