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Abstract
The study of each part of petroleum system is necessary. However, recently, petroleum geologists
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focused their attention on the study of source rock, migration and accumulation with use of different
geochemical methods. Of these, carbon isotope and biomarkers or chemical fossils are new scopes in
petroleum geology especially in correlation. The member 1 of Gachsaran formation divided can be into
6 keybeds that B keybed is very important specially in drilling of Pazanan oil wells. The aim of this
study is the evaluation of the cap rock in the Pazanan oil field in view of lithology, isotope and chemi-
cal variations. Bituminous shale sample was analysed geochemically. The analytical data of Bitumen`s
biomarkers belong to member 1 of Gachsaran Formation applied to evaluate sedimentary basin and
maturity evaluation of probable source rocks in the caprock. The presence of tricyclic terpanes, bis-
norhopane and low quantity of Gammacrane index is subsidiary of low salinity. Some organic geo-
chemical indicators of caprock are also indicating lagoonal environment. Maturity analyses showed

that bituminous shale of keybed B is immature.  13C in extracted saturate and aromatic parts of bitu-

men is measured -25.1 and -22.8‰ respectively. Carbon isotope value (  13C) of carbonate samples is -
20.7. The value ?34S of anhydrite in mudstone is 16.6-16.8‰, but it increased in anhydrite samples
(20.8-21.1‰). These values reflects the presence of two fluids, diagenetic (brackish) and primary sea
water. This measurements indicating non-marine source. These data and lithological variations verify
a Sabkha-lagoonal environment. The hot-wet and hot-dry climate can be concluded.

Key Words: Biomarker, Bitumen Shale, Caprock, Key-bed. 
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…ü³ô{õ�þ ìþ|‹†º~. ‹©¼ üà ¶†²ð~ â¡·†°…ó ‹ú º¼ æüú|ÿ Þéý~ÿ

{Û·ýî ìþ|ºõ¬.€ Þú ìùí}±üò „ó|ø† æüú|ÿ Þéý~ÿ Bìþ|‹†º~. …üò

æüú|ÿ Þî Â©†ì• …° ðõÑ ºýê ‹ý}õìýñú …¶• Þú ¬° ¤×†̂°ÿ|ø† ô ‹ú

¿̈õÁ ¬° ¤×†̂°ÿ Ÿ†û|ø†ÿ ìý~…ó ð×}þ �†²ð†ó ‹·ý†° ‹† …øíý•̂
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ìþ|‹†º~. ‹±…ÿ {Ïýýò ì¥ýÈ °¶õŽ|â̄…°ÿ ºýê|ø†ÿ ‹ý}õìýñú|ÿ

‹©¼ üà ¶†²ð~ â¡·†°…ó ¬° ìý~…ó ð×}þ �†²ð†ó ìþ|{õ…ó …²

�†°…ì}±ø†ÿ ì©}é×þ ‹ú º±§ ²ü± …¶}×†¬û ðíõ¬ Þú ¬° ðù†ü• ‹† {é×ýÜ

„ó|ø† ‹† üß~üã± ‹ú ð}ýœú|ÿ Þé^þ ìþ|{õ…ó ¬¶• ü†Ö•:

{±�†ó|ø†ÿ ¶ú| ¤éÛú|…ÿ )senapreT cilcycirT(: ‹ú ¾õ°–

Ö±…ô…ó ¬° ð×•|ø† ô ¶ñä|ø†ÿ ìñ»†Š ¬°ü†üþ ü† ¬°ü†Ÿú|…ÿ ü†Ö•

ìþ|ºõð~ )2891 .la te nossiruO(. ¤Ãõ° {±�†ó|ø†ÿ ¶ú |¤éÛú|…ÿ

ð»†ó|¬øñ~û|ÿ {»ßýê ¶ñä ìñ»†Š ¬° üà ì¥ýÈ ¬°ü†üþ ìþ|‹†º~€ Ÿ±…

Þú …üò {±�†ó|ø† ¬° ¶ñä|ø†ÿ ìñ»†Š Ú†°û̂|…ÿ ¬ü~û ðíþ|ºõð~

)6891 tienomiS()›~ôë 1(. øí¡ñýò ô›õ¬ ìÛ†¬ü± -

enapohronsib-)h(b12a81a7182C ü† HNB82C¬° ‹ý}õìýò

ºýê|ø†ÿ �õ½ ¶ñä ¤†Þþ …² …üò …¶• Þú ¬° ²ì†ó ðù»}ú|º~ó ¶ñä

ìñ»†Š€ º±…üÈ Þ†ìç_ …¤ý†üþ ðŒõ¬û …¶• )›~ôë 1(. 

â†ì†¶±…ó|ø† )senarecammaG(: ìÛ†ôì• ̈õ‹þ ¬° ‹±…‹±

{œ³üú|ÿ ²ü·}þ …² ̈õ¬ ð»†ó ìþ|¬øñ~. ‹ú øíýò ̈†Æ± ¬° ð×•|ø† ô

¶ñä|ø†ÿ ìñ»†Š ì©}éØ ìþ|{õ…ðñ~ ¤Ãõ° ¬…º}ú ‹†ºñ~. üßþ …²

ìñ»†Šø†ÿ â†ì†¶±…ó|ø† °… ‹ú {}±…øýí†ðõë|ø† )slonamyharteT(

ð·Œ• ìþ|¬øñ~ )6991 tnuH(. â†ì†¶±…ó||ø† ¬° °¶õ‹†– {Œ©ý±ÿ -

Þ±‹ñ†{ú ì¥ýÈ|ø†ÿ øý�±¶†èýò ¬ü~û ìþ||ºõð~. °¶õ‹†– ðù»}ú º~û ¬°

¬°ü†Ÿú|ø†ÿ ¬…°…ÿ ºõ°ÿ ‹†æ ðý³ ìþ|{õ…ðñ~ ¤†ôÿ …üò ‹ýõì†°Þ± ‹†ºñ~

)6991 tnuH(. ìÛ†¬ü± ‹†æÿ …üò ‹ýõì†°Þ± ìþ|{õ…ð~ ð»†ó|¬øñ~û|ÿ

æüú|‹ñ~ÿ ¶}õó „Ž ¬° ¤ýò °¶õŽ|â̄…°ÿ ¶ñä ìñ»†Š ‹†º~

)5991 .la te etsmaD ehgninniS(. …² º†̈À â†ì†¶±…ó

)Ö±ìõë ²ü±( ›ù• ›~…ü¼ ì¥ýÈ|ø†ÿ °¶õŽ|â̄…°ÿ ¶ñä ìñ»†Š
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…¶}×†¬û ìþ|ºõ¬ )5891 .la te nawodloM()›~ôë 1( ô ){¿õü± 2(. 

ô›õ¬ ìÛ†¬ü± Þî º†̈À â†ì†¶±…ó )xednI enarecammaG(

¤~ô¬ 01¬°¾~ ð»†ó ¬øñ~û|ÿ ºõ°ÿ Þî ¬° ²ì†ó °¶õŽ|â̄…°ÿ

¶ñä ìñ»†Š ìþ|‹†º~.ô›õ¬ ìÛ†¬ü± ‹†æÿ …ôèý‰ñ†ó enanaelO(

)xednI ¬° ¤~ô¬ 03 ¬°¾~ ð»†ó|¬øñ~û|ÿ ì¥ýÈ Ú†°û̂|…ÿ …¶•. 

›ù• {Ïýýò ðõÑ ì¥ýÈ °¶õ‹þ ô …°â†ðý·î|ø† ô ìõ…¬ „èþ …ôè̂ýú̂

ìþ|{õ…ó …² Ö†Þ}õ°ø†ÿ ì}×†ô{þ …² ›íéú �±…Þñ~âþ ô {õ²üÐ

…¶}±…ó|ø†ÿ 72C€ 82C€ 92C¬° ðíõðú|ø†ÿ ð×}þ ô ¶ñä ìñ»†Š

…¶}×†¬û ðíõ¬. �†ˆýò ‹õ¬ó ð·Œ• …¶}±…ó 92Cð·Œ• ‹ú …¶}±…ó|ø†ÿ

82Cô 72C¬° {í†ìþ ðíõðú|ø†ÿ ìõ°¬ ìÇ†èÏú ¤†Þþ …² ¶ñä ìñ»†Š

Òý±¬°ü†üþ …¶• ){¿õü±3(. ¬°¾~ ‹†æÿ {±�†ó|ø†ÿ �ñ� ¤éÛú|…ÿ

)senapret cilcycatneP(‹† 2/16 ¬°¾~ ìþ|{õ…ð~ ð»†ó|¬øñ~û|ÿ

ì¥ýÈ Ú†°û̂|…ÿ ‹†º~ )›~ôë 1(. ð·Œ• ̈ýéþ �†ˆýò ìÛ†¬ü± øõ�†ó 92C

‹ú øõ�†ó 03C)64/0( ð»†ðã± ¶ñä ìñ»†þ̂ ºýéþ ‹±…ÿ ºýê|ø†ÿ

‹ý}õìýñú|¬…° ìþ|‹†º~ )›~ôë 1(.

ðíõ¬…° {Óýý±…– ìÛ†¬ü± øõ�†ó )R22+S22(/ S22 23C¬° ‹±…‹±

…¶}±…ó )R02+S02(/S02 92C‹ý†ó|Þññ~û|ÿ …üò …¶• Þú ðíõðú|ø†ÿ

ºýê ‹ý}õìýñú …ÖÜ Þéý~ÿ B‹ú ì±¤éú|ÿ ‹éõÕ ð±¶ý~û|…ð~ ){¿õü± 4(. 

ìÇ†èÏú|ÿ …ü³ô{õ’ Þ±‹ò )C31(¬° …ÖÜ|ø†ÿ ‹ý}õìýñú �õ½ ¶ñä

)ÆŒÛú|ÿ °…øñí†ÿ B( ìÛ~…° 7/02- 00/0 ô ‹± °ôÿ ›³Š …ºŒ†Ñ ô

„°ôì†{ýà øý~°ôÞ±‹ò ¤†¾ê …² „ó ‹ú {±{ý� ìÛ†¬ü± 1/52-00/0 ô

8/22-00/0 °… ð»†ó ¬…¬. ìÇ†èÏ†– …ü³ô{õ�þ Þ±‹ò ¬æè• ‹± ì¥ýÈ

°¶õŽ|â̄…°ÿ ¤~ô̂…¶È̂ )ì±¬…‹þ ü† ¶Œ©†üþ( ¬…°¬. 

ìÛ~…° …ü³ô{õ’ âõâ±¬ )S43 (…ð~°ü•¬° ²ìýñú|…ÿ …² ì†¬¶}õó

8/61 - 6/6100/0 ô ¬° ðíõðú|ø†ÿ Þ†ìç_ …ðý~°ü}þ …Ö³…ü¼ ü†Ö}ú ô ‹ú 1/12 -

8/0200/0 ìþ|°¶~. …üò ìÛ~…° ð»†ðã± ¤Ãõ° ¬ô ì¥éõë ¬ü†́ð}ýßþ ô

…ô^èý^ú|ÿ „Ž ¬°ü† ìþ|‹†º~. ¬° ðù†ü• ìþ|{õ…ó â×• Þú ìñ»†Š ì¥ýÈ ‹ú

¾õ°– ¤~^ô…¶È …¶•. ¶þ ôÿ )VC(¬° ô…ÚÐ Ö†¾éú|ÿ Îíõ¬ÿ üà

ðíõðú|ÿ ð×}þ …² ‹ù}±üò ̈È^ ›~…ü¼ ¬ô ì¥ýÈ ‹± °ôÿ ðíõ¬…° {Óýý±…–

orAC31  ¬° ‹±…‹±taSC31  ìþ|‹†º~ Þú …² Æ±üÜ ìÏ†¬èú|ÿ ²ü±

Ú†‹ê ì¥†¶Œú ìþ|‹†º~ )4891 refoS(:

56.11- orAC31 22.2+taSC31 35.2-=VC

�†°…ì}± ¶þ ôÿ ‹±…ÿ ‹ý}õìýò ºýê|ø†ÿ �õ½ ¶ñä ìý~…ó ð×}þ

�†²ð†ó ìÏ†¬ë 52/1 ì¥†¶Œú â±¬ü~€ Þú ð»†ó ¬øñ~û|ÿ ìõ…¬ ̂„èþ ‹† ìñ»†Š

Ú†°û̂|…ÿ …¶•.

…¶}×†¬û …² ¬ü†â±…ï ¶†Ö± )4891 refoS(¬° {»©ýÀ ðõÑ ì¥ýÈ

°¶õŽ|â̄…°ÿ ¶ñä|ø†ÿ ìñ»†Š ‹† …¶}×†¬û …² ìÛ†¬ü± …ü³ô{õ’ Þ±‹ò

{±ÞýŒ†– …ºŒ†Ñ ).tasC
31(¬° ‹±…‹± {±ÞýŒ†– „°ôì†{ýà ).oraC31(
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{¿õü± 2- øõ��ðõâ±�ï ¤�¾ê �² ¶þ �þ-�ï �¹)CG-SM(�±½ �º��Ñ �ý}õìýñú �¶}©±�� º~û �² ºýê �ý}õìýñú �ÖÜ Þéý~ÿ.B�ýà Þõà ð»�ó

¬øñ~û|ÿ º�̈À â�ì�¶±�ó ô ð»�ðã± ì¥ýÈ �� ºõ°ÿ Þî ìþ|��º~.

δ 

δ 

δ 

δ δ 

δ 

δ 

δ δ 

GammaceraneIndex = gammacerane (Moldowan et al.
1985) 17 (H),21(H)-hopane

Archive of SID

www.SID.ir

www.SID.ir


‹ý}õìýò ºýê|ø†ÿ �õ½ ¶ñä ì©³ó ð×}þ „¶í†°ÿ ð»†ó ¬…¬ Þú ðíõðú|ø†ÿ

ìõ°¬ ìÇ†èÏú ¬ÚýÛ†_ ‹† Ú±…°âý±ÿ ‹± °ôÿ ̈È^ ì¥ýÈ Ú†°^û|…ÿ )lairtserreT(€

‹† {Ïýýò ìñ»†Š Ú†°^û|…ÿ€ ð}†ü� ÚŒéþ °… {†‡ý̂~ ìþ|ðí†ü~ ){¿õü± 5(.
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{¿õü± 5- ðíõ¬�° ¶�Ö± )4891 refoS(¤�¾ê �² {Óýý±�� ìÛ�¬ü± �ü³ô{õ�
Þ±�ò {±Þý��� �º��Ñ ).tasC31(¬° ìÛ��ê ìÛ�¬ü± �ü³ô{õ� Þ±�ò {±Þý���

°ôì�{ýßþ ).oraC31  (¬° ðíõðú|ø�ÿ �ý}õìýò ºýéþ ìõ°¬ ìÇ�èÏú Þú {~�Îþ
Þññ~û|ÿ ì¥ýÇþ Ú�°û̂|�ÿ �±�ÿ ¶ñä ìñ»�� ̈õ¬ ìþ|��ºñ~.

{¿õü± 3- ��üýò �õ¬ó ð·�� 72C+82C/92Cð»�ó ¬øñ~û|ÿ ì¥ýÈ Ú�°^û|�ÿ �¶�.

{¿õü± 4- ðíõ¬�° {Óýý±�� ìÛ�¬ü± øõ��ó )R22+S22(/S22 23C ¬°
�±��± �¶}±�ó )R02+S02(/S02 92C�ú ìñËõ° {Ïýýò �éõÕ ºýê|ø�ÿ
�ý}õìýñú|ÿ �ÖÜ Þéý~ÿ B ¬° �õ½ ¶ñä ìý~�ó ð×}þ ��²ð�ó. ðíõðú|ø� �ú ì±¤éú|ÿ
�éõÕ ð±¶ý~û|�ð~.

δ 
δ 

�~ôë 1- ð}�ü� 
ð�èý³ ºýíý�üþ �ýõì�°Þ±ø�ÿ ºýê|ø�ÿ �ý}õìýñú

Peak
Label

Compound
Name

R.Time
(min.)

Peak
Area

Ppm
(A.)

Peak
Height

Ppm(ht.)

C19t C19 tricyclic
diterpane

17/04 27171 3/12 35/66 8/52

C20t C20 tricyclic
diterpane

79/24 94242 1/03 3638 4/23

C21t C21 tricyclic
diterpane

92/54 48405 7/26 16591 8/57

C22t C22 tricyclic ter-
pane

24/74 30027 4/98 33881 9/27

C23t C23 tricyclic ter-
pane

28/94 81872 2/543 20248 1/623

C28B

NH

C28
17a18a21b(H)-
bisnorhopane

7/46 34652 8/13 79811 1/64

Gam Gammacerane 35/96 846962 6/433 01278 7/733

% Pentacyclic
Terpanes

2/16 1/16

Ts Ts 18a(H)-tris-
norhopane

31/26 789151 6/681 98105 4/491

C29Ts/(C29Ts+C
29H)

51/0 61/0

Ts/(Ts+Tm) 81/0 12/0

C29H/C30H 64/0 04/0
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55--  ðð}}ýýœœúú||ââýý±±ÿÿ

�†üýò ‹õ¬ó ð·Œ• …¶}±…ó 92Cð·Œ• ‹ú …¶}±…ó|ø†ÿ 82Cô

72C¬° {í†ìþ ðíõðú|ø†ÿ ìõ°¬ ìÇ†èÏú ¤†Þþ …² ¶ñä ìñ»†Š Òý±

¬°ü†üþ …¶•. �†°…ì}± )VC(ìÏ†¬ë 52/1 ì¥†¶Œú â±¬ü~ Þú ‹ý»}± …² 74/0

…¶• ô ð»†ó ¬øñ~û|ÿ ìõ…¬^ „èþ ‹† ìñ»†Š Ú†°^û|…ÿ …¶•. ¬°¾~ ‹†æÿ

{±�†ó|ø†ÿ �ñ� ¤éÛú|…ÿ ‹† 2/16 ¬°¾~ ð»†ðã± ì¥ýÈ Ú†°^û|…ÿ ìþ|‹†º~.

ô›õ¬ ìÛ†¬ü±-b12a81a7182C enapohronsib)h(ü† 82C HNB

¬° ‹ý}õìýò ºýê|ø†ÿ �õ½ ¶ñä ì©³ó „¶í†°ÿ ¤†Þþ …² …üò …¶• Þú

¬° ²ì†ó ðù»}ú º~ó ¶ñä ìñ»†Š€ º±…üÈ Þ†ìç_ …¤ý†üþ ðŒõ¬û …¶•. ìÛ†¬ü±

Þî º†̈À â†ì†¶±…ó )xednI enarecammaG(ì¥†¶Œú º~û

ð»†ó ¬øñ~û|ÿ ºõ°ÿ Þî ¬° ²ì†ó °¶õŽ|â̄…°ÿ ¶ñä ìñ»†Š ìþ|‹†º~.

øí¡ñýò ð·Œ• ‹†æÿ ìÛ†¬ü± øõ�†ó 92C‹ú øõ�†ó 03C¬° ‹ý}õìýò

ºýê|ø†ÿ ìõ°¬ ìÇ†èÏú )64/0( ‹ý†ðã± ¶ñä ìñ»†þ̂ Ú†°^û|…ÿ …¶•.

ìÇ†èÏú|ÿ …ü³ô{õ’ Þ±‹ò )kcor elohw lim rep C31(¬°

…ÖÜ|ø†ÿ Þ±‹ñ†{ú|ÿ �õ½ ¶ñä )ÆŒÛú|ÿ °…øñí†ÿ C( ìÛ~…° 7/02-

¬°¾~ ô ¬° {±ÞýŒ†– …ºŒ†Ñ )setarutas lim rep C31( 1/52-

¬°¾~ ô ¬° {±ÞýŒ†– „°ôì†{ýà )citamora lim rep C31(

8/22-¬°¾~ …¶•. ìÇ†èÏ†– …ü³ô{õ�þ Þ±‹ò ¬æè• ‹± ì¥ýÈ

°¶õŽ|â̄…°ÿ ¤~ô̂…¶È ì±¬…‹þ ü† ¶Œ©†üþ ¬…°¬.

ìÛ~…° …ü³ô{õ’ âõâ±¬ )S43(…ðý~°ü• ¬° ²ìýñú|…ÿ …² ì†¬¶}õó

8/61 - 6/6100/0 ô ‹† …Ö±…ü¼ ¬° ðíõðú|ø†ÿ Þ†ìç_ …ðý~°ü}þ ‹ú 1/12 -

8/0200/0 ìþ|°¶~. …üò ìÛ~…° ð»†ðã± ¤Ãõ° ¬ô ì¥éõë ¬ü†ƒµð}ýßþ ô

…ôè̂ýú̂|ÿ „Ž ¬°ü† ìþ|‹†º~. ¬° ðù†ü• ìþ|{õ…ó â×• Þú ìñ»†Š ì¥ýÈ ‹ú

¾õ°– ¤~ô̂…¶È …¶•.

…¶}×†¬û …² ¬ü†â±…ï ¶†Ö± ¬° {»©ýÀ ðõÑ ì¥ýÈ °¶õŽ|â̄…°ÿ

¶ñä|ø†ÿ ìñ»†Š ‹† …¶}×†¬û …² ìÛ†¬ü± …ü³ô{õ’ Þ±‹ò {±ÞýŒ†– …ºŒ†Ñ

).tasC31(¬° ‹±…‹± {±ÞýŒ†– „°ôì†{ýà ).oraC31(‹ý}õìýò

ºýê|ø†ÿ �õ½ ¶ñä ì©³ó ð×}þ „¶í†°ÿ ð»†ó ¬…¬ Þú ðíõðú|ø†ÿ ìõ°¬

ìÇ†èÏú ¬ÚýÛ†_ ‹† Ú±…°âý±ÿ ‹± °ôÿ ̈È^ ì¥ýÈ Ú†°^û|…ÿ )lairtserret(€

ìñ»†Š Ú†°û̂|…ÿ °… ìÏ±Ö̂þ ìþ|ðí†üñ~. ‹† ‹±°̂¶þ „ð†èý³ø†ÿ ì±‹õÉ ‹ú ‹éõÕ€

‹ý}õìýò ºýê|ø†ÿ æüú|ÿ °…øñí†ÿ Bð†‹†èÔ ìþ|‹†ºñ~.

66--  {{»»ßß^^±±  ôô  ÚÚ~~°°¬¬……ððþþ

¾íýí†ðú …² …¬…°û|ÿ ²ìýò|ºñ†¶þ º±Þ• ìéþ̂ ìñ†ÆÜ ð×•|̈ý³

›ñõŽ ‹ú ô…¶Çú|ÿ øíß†°ÿ|ø†ÿ ‹þ|º†Œ̂ú ¬° …ðœ†ï …üò ìÛ†èú ô ›ñ†Ž

„Ú†ÿ �±ôÖ·õ° ¤·ýò Îéýíþ Ú†î̂ ìÛ†ï º±Þ• ø†ìŒê ›ù• …ðœ†ï

„ð†èý³ø†ÿ ́õ̂ºýíý†üþ€ øí¡ñýò ‹±…ÿ ìŒ†¤™ ô �ý»ñù†¬…– …°²ð~û|ÿ

…ü»†ó Ú~°¬…ðþ ìþ|â±¬¬.
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