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 ǏƜĀǁĀǐƜǁä ƲƮĀǁäƕȹôƻǆǁä ƕȹǁƑǄƗƟǗäĀ ǁƕǄƑǊƗ óĀƟ  ǏȿĀƨîǁä- Ʒ îå 
 ĀǊǄƜǁä î ƕɀȹǆǄȹǁäƕ  

Geological Setting and Hydrocarbon Potential of Tihamah 

Sedimentary BasinN Western Republic of Yemen 
 .ϒϸ/ ϬмЛЮϜ ϱЮϝЊ ϞϝкмЮϜ ϸϠК ı  ƑȹƜĀǁĀǐƜǁä íƑƗƨà- ïƴƗ ƕƴǄƑƜ 

гЂϖ Ϲгϳв ЭуКϝгЂϖ ЭуКϝгЂϖ ϼϸϝЧЮϜ ϹϡК ЭуКϝгЂϖ ̪рнЯЋЮϜ ЭуКϝ 

рϽГЧгЮϜ СуЂ ЭугϮ ϝужϜϼ ̪слϠϝзЮϜ СуЂ буЯϳЮϜ ϹϡК ЬыϮ 

рϽГЧгЮϜ Ϲгϲϒ ϹуЛЂ Ϲгϲϒ ̪сжϜϹЛϡЮϜ ϟЮϝО Ϲгϳв ϣвϝЂϒ 

Ϲгϲϒ ϼнЋзв ЭуЯϯЮϜ ϹϡК Ётϼϸϖ 

üĀîƗƓǁä ƑȹƜĀǁĀǐƜ- ƑȹƜĀǁĀǐƜǁä ýƨƽ- ƕȹƾȹƓôƗǁä ýĀǂƴǁä ƕȹǂɚ- ïƴƗ ƕƴǄƑƜ 

 
:òƢǂǄǁä 

íƶȻ ƙ ôāùơïùǆơǕå ïùơȺǃå ǑùƼ ƗùǆƓǌ ƗùȻǈǆȻǃå Ɨùɂïāǌǆƞǃå æïùƹ  íùǒƿ ƓùĄưāơ ÿǓå ǏùƙơúƓùƬǂƙƪǙå 
 ǑùùùƼ çíƓùùùɂð ôāùùùơǃå íǌùùùƬ ÜçïùùùǒƤǕå ƗùùùǈāǓå ǑùùùƼā .Ɇùùùɜɜ ïùùùǆơǕå ïùùùơȺǃå ôåāùùùơá ƴùùùǆ ƗùùùǈïƓǀǆ ïùùùǒƕɜ ɆɜùùùƬȺ

úƓùùƬǂƙƪǙƓȺ þƓùùǆƙǋǙåîã Ý  Ǒǃåāùùơ ïùùƽơ þùùƙčĐ  ĄïùùƑƕ èƓùùƽƛɜǆǃåā ðƓùùƺǃå) ƗùùȻõƽǈ èƓƼƓùùƬƙǂå èùùõƵá ƓǌùùưƶȺ Üå
ÿǆ èƓȻǆɜ ƴǆ (ɊƽǈǃåÜ  ƗȻíāƶùƪǃå èƓùƵƓõǀǃå ǑùƼ ɆùƛƓǆǆ ǑƼƓùƬǂƙƪå ǉƓƞƙå Ɍơāǃ íƿāƗùɂïǒƙïǗåā  ƗɂïùƮǆǃåā

ïùùǆơǕå ïùùơȺǃå ǑùùƼÜ ƗùùȻǀɂïƼǕå ƗùùơāǄǃå üùùɜƽƙ Ɨùùƞǒƙǈ ïùùǆơǕå ïùùơȺǃå ÷íùùƮ ÿāùùǂƙ íùùǀƼ -  çïùùƙƼ ǑùùƼ ƗùùȻɁïƶǃå
ÿǒƪāǒǗå- ÿǒƪāƞǒǃāáÜ Ǒǈāƙǂƙǃå ïāõƙǃå þȻƪǀƙ ÿɜǆȻā- Ɠǆ ƗǄơïǆ :ƗƪȻƑï Ɇơåïǆ éǚƛ Ǐǃã ǑǀȺõǃå  Ɇƕƿ

÷íùùƮǃå íùùƶȺ Ɠùùǆ ƗùùǄơïǆā Ü÷íùùƮǄǃ ƗȺơƓùùƮǆǃå ƗùùǄơïǆǃåā Ü÷íùùƮǃå  ƗùùɂïơȺǃå æùùƪåāïǃå èƕùùƪïƙ ÜþƓùùƵ ɆɜùùƬȺ
 èƓùùǈåðƤǃå ÿùùǆ çíùùǒƞ ƗùùȻƵāǈ íāùùƞā Ǐùùǃã Ɏíá Ɠùùǆǆ ƗùùǀȻǆƶǃå ƗùùɂïơȺǃå æùùƪåāïǃå æùùǈƓƞ Ǐùùǃã ƗùùɂïƓǀǃåā ƗȻƑõƓùùƬǃå

 .ƗǄǆƙơǆǃå ƗɂïíƮǆǃå ïāƤƮǃåā ƗǄǆƙơǆǃå 

ùùùƮǄǃ ƗȺơƓùùùƮǆǃå ïāƤùùùƮǃå ÿāùùùǂƙ ÿá ƴùùùƿāƙǆǃå ÿùùùǆā ÜƗùùùǈǀǆ ÿɂāùùùǂƙā ÜƗùùùȻíɂðǃå ÿɂāùùùǂƙƕ ƗùùùǄƛǆƙǆǃåā ÷í
 Üüǃî ǏǄƵ çāǚƵā .ôāơǃå ǑƼ ýāïƙƕǄǃ çíǒƞ ƗɂïíƮǆ ïāƤƮ ɄǒǄƮǃå ÿɂāǂƙ ǑƼ Ɇƽõǃå ïāƤƮāíƶƙ 

 ðƓùùƺǃå) ƗùùƼāïƶǆǃå Ɨùùǆǂåïƙǆǃå èƓǈāɁïɜāïíùùǒǌǄǃ ñȻƑïùùǃå ïíùùƮǆǃå èåïùùƤƕƙǆǃå ïāƤùùƮ ǑùùƼ Ɇùùƽõǃå èǚƤåíùùƙǆ
(èƓùùƽƛɜǆǃåāÜ ùùɁïǂǃå Ɇùùǆƞǆ ÿùùǆ ƗùùƪƓǀǆǃå ƗùùȻǆǂǃå ÿã ɏāùùưƶǃå ÿā(Total Organic Carbon) Ɇùùǒǃí Ü
 ÿǒƞāïíùùǒǌǃå(Hydrogen Index) Ǐùùǃã ïǒùùƬƙ ƓǌùùƮơƼ þùùƙ Ǒùùƙǃå èƓùùǈǒƶǃå ÿùùǆ èƓǈāɁïɜāïíùùǒǌǃå íùùǒǃāƙā Ü

ƗȻǈǆðǃå ɆƮåāƽǃå ǉîǌǃ ïíƮǆǃå ïāƤƮǃå íǒǃāƙ ƗȻǈƓɜǆãÜ  ÿáā ɏïùƑƕ ǑƼ ɏāưƶǃå ÿāɁïǂǃå Ɇǆƞǆ èƓȻāƙơǆ
ñƓȺƵ-č ƗȻíɂðǃåā-č  ÿǆ ëāåïƙƙČ,čĐ  ǏǃãČ,ĒĔĖ íāíùơ ǑùƼ Ǒùǋ ÿǒƞāïíùǒǌǃå Ɇùǒǃí þȻùƿ ÿá ÿǒùơ ǑƼ Ü
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ĒČ - ďčĔ  ÿǒƞāïǒɜ Ǐǃã æǃƓƺǃå ǑƼ ïǒƬƙ ɏāưƵ ÿāɁïɜ þƹ /ÿāɁïɜāïíǒǋ þƺǄǆǃå÷āǈ éǃƓƛǃåā ǑǈƓƛǃå 
ƴǆ ƗȻǆɜ Ɇƿá ÿǆ ÿǒƞāïǒɜ ǃå÷āǈ ƗȻǆǋǕå þȻíƵ ƴȺåïǃå ǃǊƙïíǀ  ƗȻíǒǃāƙǃåǃåƗƽȻƶư üǃƓǈǋ ÿá Ɍơāǃ íƿā Ü þȻƿ
ƗȻǃƓƵ ǑƼ Ɨõƪāƙǆā  ïǂǃå Ɇǆƞǆ <) ɏāưƶǃå ÿāɁČ,đ <) ÿǒƞāïíǒǌǃå Ɇǒǃíā (čČČòāùƶǃå ïƓùȺà ǑùƼ (-
čûƓùùƛǒǆǃå Ü-č ûƓùùùƛǒǆǃåā-Ď  Ǒùùƙǃå ôùùùƶȺ ǏùùǄƵ ïùùùƮƙǀƙƗȻɁāùùƪïǃå èƓùùùƶȺƓƙƙǃå  ɆùùùƤåí èƓùùƵƓõƿ ïƓùùùȺǓå ǉîùùùǋ

 íùùƶƙ ÿá ÿùùɜǆȻ Ɠùùǆ ƴùùǆ ƗùùǈïƓǀǆ ðƓùùƺǃåā Ʉùùƛɜǆǃå Ɋƽǈùùǃå íùùǒǃāƙǃ åíùùƞ çíùùǒƞ ƓùùǌƑƼƓɜȻÿùùǆ ǑùùƼ ƗȻɁāùùƪï èƓùùƶȺƓƙƙ 
ÿåðǒƞā ÿǒíǆ ôåāơá .ƗȻíāƶƪǃå ƗȻɁïƶǃå ƗǂǄǆǆǃƓȺ 

Ǚå íāùùƞā Ɨùùƪåïíǃå ǉîùùǋ èùùƙƕƛáāƙƤǚùùƼþȻùùƿ ǑùùƼ èƓ  ƗȻāùùưƶǃå çíƓùùǆǃåèƓȻāƙùùƪǆ üǃîùùɜā  ïùùƕƵ êāùùưǈǃå
 Ǐǃã ƗƞưƓǈ ïǒƹ ÿǆ ôāơǃå çíǒƞ ûƓùõǈ ǑùƼ êāùưǈǃåǃ ƗɂïíùƮǆǃå ïāƤùƮǃåƗùȻíɂðǃå ïƓùȺà ǑùƼ ɊƽǈùǄ-č Ü

òāùùùƶǃå-čûƓùùùùƛǒǆǃåā Ü-č ǑùùùùƼ ƗƞùùùưƓǈ Ǐùùùùǃã ƗƞùùùùưƓǈ ïùùùùǒƹ ÿùùùùǆā ÜǊùùùùǄơåïǆ ǃå ïùùùùɜȺǆç ûƓùùùùƛǒǆǃå ïùùùùƑƕ ǑùùùùƼ-Ď 
ñƓȺƵ ïƑƕ ǑƼ ðƓƺǃå ûƓõǈ ǑƼ ƗƞưƓǈā-č 
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Abstract 

Tihamah Basin of Yemeni Red Sea like the other sedimentary basins of 

other countries of the Red Sea as Egypt and Saudi Arabia. Until now the 

Tihamah Basin has seen increased exploration interestÜ about 14 wells being 

drilledÜ some of which have been petroleum discoveries (gas and condensate 

with oil shows). A similar exploration trend has been seen in the SaudiÜ 
Eritrean and Egyptian sectors of the Red Sea. The Red Sea rift marks the 

break-up of the Afro-Arabian plate in Eocene-Oligocene time. The tectono-

stratigraphic evolution can be subdivided into three major phases: Pre-riftÜ 
Syn-rift and Post-rift phase. GenerallyÜ terrestrials and marginal to deep 

marine sediments were deposited with both good reservoir quality and 

potential source rocks being present. 
The Syn-rift Ziediyah̪  Maqna and Salif shales are expected to be good 

petroleum source rocks for the basin. Moreover ̪ intra-evaporites shales are 

considered the main source of the known accumulated hydrocarbon (gas and 

condensate) in the shallow targets. The measured amount of Total Organic 

Carbon and Hydrogen Index of the examined samples indicate these source 

rocks was generative potential of these studied wells. 

The Total Organic Carbon contents of Abbas-1well and Ziediyeh-1well 

range from 0.14 to 0.68 wt.%̪ while the hydrogen index values are in the 

range of 60-318 mgHC/gTOC with suggesting dominantly kerogen types III-II 

with less amount of type IV which usually poor generative potential. The high 

value of Total Organic Carbon (>0.5) and hydrogen index (>100) values of 

Auch-1well̪ Meethag-1well and Meethag-2 well are limited to some intervals 

within these wells which are considered very good for condensate and gas 

generation. In comparison to their equivalents Mydian and Jizan basins the 

hydrogen index values reach 350-600 mgHC/gTOC on the Saudi Red Sea 

sector. 

The Red Seaôs high pressure and temperature regimes have a significant 

impact on hydrocarbon maturation̪ generation and the quality of the preserved 

accumulations. Presently̪ the organic matter varies in maturity across the 

basin from immature to the oil window in the wells of Ziediyeh-1  ̪Al Auch-1  ̪

and Meethag-1. The maturity of Tihamah Basin is mature to early mature 

specially in Meethag-2 well and reach to gas window in Abbas-1 well. The 

geothermal gradient of this basin is high and increasing in southern part more 

than in northern part of Tihamah Basin.  
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  ƕǄìƾǄǁäINTRODUCTION 

Ɠǆ ùȺ ƗùǈïƓǀǆ ƗǄǒǄƿ ƗǆƓǌƙ ôāơ ǑƼ Ǒǃāïƙƕǃå þƓöǈǃå ýāơ èƓƪåïíǃå èǃåðǕƓôåāơ ǃ ƗȻɁāùƪïǃå ïùơȺǄ
 ǑùùùùùùƼ ïùùùùùùǆơǕå ƗùùùùùùȻɁïƶǃå ƗùùùùùùǂǄǆǆǃå ÿùùùùùùǆ ŌɆùùùùùùɜƶùùùùùùƪǃå ā ƗȻíā Ɨùùùùùùɂïāǌǆƞ ǏùùùùùùǄƵ èíùùùùùùǂá Ǒùùùùùùƙǃå ïùùùùùùƮǆå ƓùùùùùùǌƑåāƙơ
 èƓǈāɁïɜāïíǒǌǄǃþƹï  ÿá üǃƓǈǋèƓɁïùƪƙ èƓƵāùƬǈā  ƗùȻõƽǈƓǌǄǒƞùƪƙ þùƙ  ÿåïùǆɜ āùưƵ ǑùƼ üùǄƙǃ ƗǌƕƓùƬǆǃåā
 çíāùùùùùùƞāǆǃå ɏíāƶùùùùùùƪǃå ïùùùùùùǆơǕå ïùùùùùùơȺǃå ɆơƓùùùùùùƪ ýāùùùùùùõ ǏùùùùùùǄƵ ɏïùùùùùùǒƙïǗåā ÿƓùùùùùùƪïƼ ïðùùùùùùƞ ǑùùùùùùƼ ƗùùùùùùƮƓƤā Ü

íāǋùùǄüFarasan & Dahlak) (Ǒùùƙǃåā ǆƵ ǏùùǄƵ ƓùùĄȻāƿ ĄǚȻùùǃí þíùùǀƙƗùùȻǄ  ïùùơȺǃå ôāùùơ ǑùùƼ Ɋƽǈùùǃå íùùǒǃāƙ
ïǆơǕåÜ åĄíƓǈƙƪåā  ƝƑƓƙǈā ïɂïƓǀƙǃå ǉîǋ ǏǃãèƓƼƓƬƙǂå ðƓƺǃå ïùǆơǕå ïùơȺǃå ǑùƼ èùɂïƞá Ǒùƙǃå Ɋƽǈùǃåā  ÿùɜǆȻ

ǑùùƼ Ɋƽǈùùǃå íùùƞåāƙ ƗùùȻǈƓɜǆã çāùùǀȺ þƵíùùƙ ÿá  ÿɂāƓùùǂƙǃå ǉïíùùƮǆ ƠùùƞïǕå ǏùùǄƵ ÿƓùùɜ ɏîùùǃå ǑùùǈǆȻǃå ïùùǆơǕå ïùùơȺǃå
 ƗùȻǄǆƶǃ ƗȺơƓùƮǆǃå ƗùȻƞāǃāǒƞǃåëƓùƙƽǈǙå  ðǃå) (ɄǒǄùƮǃåā Ɨùǈǀǆā ƗùȻíɂ ƗùȻǈƓƞïǆǃå Ɨùɂïǒƞǃå ïāƤùƮǃåā(Reef 

limestone) ñƓȺƵ ÿɂāǂƙǃ ƗƶȺƓƙǃåÜ æǄõƙƙā íɂâƙ èƓƼƓƬƙǂǙå ǉîǋ Ɇɜ  ǑùƼ ïɂāùõƙǃåā æùǒǀǈƙǃå ÿùǆ íùɂðǆ
ƗȻǈǆȻǃå Ɨɂïāǌǆƞǃå æïƹ ƗǆƓǌƙ ôāơ  ƓǀȺõ)Beydoun et al.Ü1998; As-Saruri et al.Ü 2010 (. 

 
 Ʉɚƪ)Č-Č(Û ǐõǆǁä çƑǆĀɚǄ ƞƮĀ) ǏǁĀîƗƓǁä ýƑWygrala 2013( 

Č-Č :ƑǊƗǐǄǉàĀ ƕƨäîìǁä ƕǂɚƪǄ 
ôāùùơǄǃ Ǒùùǃāïƙƕǃå þƓùùöǈǃå ƗùùƼïƶǆǃ ƗùùǆƓǌƙ ôāùùơǃ ƗǄǆƓùùƬā ƗùùȻƼƓɜ èƓùùƪåïí íùùƞāƙ Ǚ Ý åîùùǋ ÿƎùùƼ üǃîùùǃ

 ƗɂïíùùƮǆǃå ïāƤùùƮǃå óƑƓùùƮƤ ɆùùǒǄơƙ ǏùùǄƵ ɆùùǆƶȻ úāùùƪ éùùơȺǃåǃùùǂƙǄƓ ÿɂāƗùùǆƓǌƙ ôāùùơ ǑùùƼ ƗȻɁāùùƪïǃå 
 ƗƼïƶǆǃôāơǄǃ ƗȻõƽǈǃå ƗȻǃƓǆƙơǙåÜ ǆƗǈïƓǀ ǃèƓƼƓƬǂƙƪǚ ïǆơǕå ïơȺǃå ßåðƞá ƗȻǀȺ ǑƼ èƓƪåïíǃåā.  
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Č-č  :ƕƨäîìǁä ùäìǉà 
:Ǐǃã éơȺǃå úíǌǒ 

č- Ɨùùùƛǒíơǃå èƓùùùǆāǄƶǆǃåā èƓùùùǈƓȻƕǃå þåíƤƙùùùƪå  āǑùùùƙǃå éāùùùơȺǃåā ƗǀȺƓùùùƪǃå èƓùùùƪåïíǃå ýāùùùơ èïùùùƬǈ åôāùùùơǃ 
çïƼāƙǆǃåā çïāƬǈǆǃå ïǒƹ ïɂïƓǀƙǃåā. 

-̹  ɆùùǒǄơƙ ïǒùùƪƽƙā ɆùùǒǃƓơƙǃå èƓùùǈƓȻƕ ùùƮǆǃå ïāƤùùƮǄǃ ƗùùȻƑƓǆȻɜāǒƞǃå ƗùùƶȺƓƙǃå ƗɂïíǃùùǂƙǄƓÿɂā ƗȻɁāùùƪïǃå  ǑùùƼ
.ƗǆƓǌƙ ôāơ 

-̺ .Ɨƪåïíǃå Ɨǀõǈǆ ǑƼ Ɨƶƿāƙǆǃå ƗȻǃāïƙƕǃå ƗȻǃƓǆƙơǙå íǒíơƙ ƗǃāƓơǆ 

Č-Ď ƕƨäîìǁä ƕƾôǆǄ: 
 ýāõȺ íƙǆȻā ïǆơǕå ïơȺǃå ûïƬ æāǈƞ ƗǆƓǌƙ ôāơ ƴǀȻĐČČ  ÿǆ ïǆơǕå ïơȺǃå ýāõ ǏǄƵ þɜ
 āǋ Ɠǆɜ æāǈƞǃå ǑƼ æíǈǆǃå æƓȺ ǏǃȒåā ýƓǆƬǃå ǑƼ ïǒƪƵ ûƓõǈ) çïāƮǃƓȺ Ơưāǆč-Ď(Ü  Ɨùƞǒƙǈ ÿāùǂƙā

 ƗùùùùȻǄǆƵúƓùùùùƪƤǈǙå"Rifting Ɨùùùùƞǒƙǈ "ýƓùùùùƮƽǈå  ïùùùùƮƵ ǑùùùùƼ ƗùùùùȻɁïƶǃå ƗơȻƽùùùùƮǃå ÿùùùùƵ ƗùùùùȻǀɂïƼǗå ƗơȻƽùùùùƮǃå
" ÿǒƪāƞǒǃāǕåOligocene íǈƵ ƓȺɂïǀƙ "ďč  ƗȻƵƓƼíǈǙå ƗȻơǄǆǃå æƓȺǀǃå æǒǂåïƙ íāƞāƕ ðƓƙǆȻā Ɨǈƪ ÿāǒǄǆ

æāǈƞǃå ǑƼ ƗƮƓƤāÜ ùƹ ýƓǆùƬ ýƓǆƬ ǉƓƞƙå ǑƼ ɖǃåāƼ üǃîɜā æïĲ  " ûïùƬ æāùǈƞ æāùǈƞNNE-SSE 
ùùɂïõƿ ɖùùǃåāƼā "Ɨ  ûïùùƬ ýƓǆùùƬ ǉƓùùƞƙƓȺĲ  " æïùùƹ æāùùǈƞNE-SW )Beydoun et al,1998; As-

Saruri et al, 2010(. 

 
Ʉɚƪ )Č-č(Û ȹ þĀîƢßĀ ǏǄȹɚƟǂǁ Ƒăƾȸô ƕƨäîìǁä ƕƾôǆǄ ƲƽĀǄ ɄƙǄ Hakimi et alÛ2016)( 

Č-Ď-Č " ƕɀîƑƢƬǁäLithology":  

 ïƞǒƙåïƙùùùùƪǙå ñāǆƓùùùùǀǄǃ ƓùùùùĄǀȺõ ƗùùùùȻǈǆȻǃå ƗùùùùɂïāǌǆƞǄǃ ǑƼå)Beydoun et al.,1998 ÿá Ɍùùùùơǚǈ (
 ƗǆƓǌƙ ôāơ ǑƼ ƗɂïƓƤƮǃåƙƙ ɆɜƬ èǈāǂƙ ƗȻɜǆƪ èƓƶȺƓƙƙ ÿǆ ǑƼ "úƓùƪƤǈǙå íùƶȺā ßƓùǈƛáand Post-
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rift Syn-" ƗǆƓǌƙ ƗƵāǆƞǆȺ ƗǄƛǆƙǆǃåā "Tihamah Group Ǒƙǃå "þưƙ  ƗùȻƿƓȺõǃå èåíơāǃåƗùȻƙǓå  ƗùȺƙïǆ
å ÿǆǕ ǏǄƵǕå Ǐǃã Ɇƽƪ ĄßåíƙƕåƕƗȻíɂðǃå ÿɂāǂƙÜ Ɨǈǀǆ ÿɂāǂƙÜ ɄǒǄƮǃå ÿɂāǂƙÜ  āƕ ĄßƓǌƙǈå Ɠùǆɜ ñƓùȺƵ ÿɂāǂƙ
 ǑùùùƼ ɆɜùùùƬ)č-ď èƓùùùƶȺƓƙƙ þùùùưƙ Ɠùùùǌǈá Ɠùùùǆɜ ( ƗȻɁāùùùƪï Ɇùùùƕƿ Ɠùùùǆ çïùùùƙƽǃ ƗùùùƶȺƓƙúƓùùùƪƤǈǙå "Pre-rift ƗùùùǄƛǆǆ "

" ÿǚùơɜ ÿɂāùùǂƙǃ ƗùùƶȺƓƙǃå ƗùɂïƓǀǃå ǑùùǄǆïǃå ïùùƞơǃå ïāƤùƮȺBathonian-Callovian Ɨùùɂïǒƞǃå ïāƤùùƮǃåā "
 ƗùùùùùùùùƵāǆƞǆǃǃå ÿåïùùùùùùùùǆƶ"OxfordianïLowerBerriasian ƗùùùùùùùùǄɂāõǃå ƗùùùùùùùùƵāǆƞǆǃ ƗùùùùùùùùȻƙƓƙƽǃå æùùùùùùùùƪåāïǃåā "

"Cretaceous ĄưȻá íƞåāƙƙ ôāơǃå ÿǆ ƗȻǃƓǆƬǃå ßåðƞǕå ǑƼā " ɏíùǒǄƞǃå ïíùƮǆǃå èåî Ɇùƽõǃå ïāƤùƮ Ɠ
ƗùùùƶȺƓƙǃå çïùùùƕɜƵ ÿɂāùùùǂƙǃ  "ǉïùùùƕǂå")Akbrah Fm." (PermianƗùùùǈāǂƙǆǃå ƗȻɁāùùùƪïǃå èƓùùùƶȺƓƙƙǃå Ɠùùùǆá " ǑùùùƼ 
)ßƓǈƛáSyn-rift (ƪƤǈǙå úƓ)Beydoun et al.,1998; As-Saruri et al., 2010( :ǑƙǓƓȺ ɆƛǆƙƙƼ 

Č- ) ƕȹìɀïǁä þɀĀǀƗ(Zaydiyah Formation: 

 ƗȻɁāùùƪï çíùùơā þíùùƿáèùùƿïƙƤå  ƴùùƞïɂā ǑùùǈǆȻǃå ïùùǆơǕå ïùùơȺǃå Ɨùùǀõǈǆ ǑùùƼ úƓùùƬǂƙƪǙå ïƓùùȺà Ɨõùùƪåāƕ
ƓǋïǆƵ Ǐǃã ) ïùɜȺǆǃå ÿǒƪāǒǆǃåEarly Miocene(Ü ǃå ÿùǆ ƗùǄƤåíƙǆ èƓùǀȺõ ÿùǆ ÿāùǂƙɂā ƗùȻǈǒõǃå ïāƤùƮ

ǑùùǄǆïǃå ïùùƞơǃåāÜ " ïùùƑƕ ǑùùƼ Ǒơõùùƪ èùùơƙǃå ƴùùõǀǆǃå ǑùùƼ Ǌùùǃ Ǒƞîāùùǆǈǃå ƴùùõǀǆǃå íùùƞåāƙɂāZeidiye-1 ǑùùƼ "
 íƶȺ ǏǄƵ ƗǆƓǌƙ ɆǌƪĒČ çíǒíơǃå ýƓǆƬ þɜÜ  Ǒǃåāơďđ  ɄǒǄùƮǃå ûïùƬ ýƓǆùƬ ûïùƬ þùɜ Ɠùǆɜ Ǚ ƴùưāƙƙ

) ÿǆȻǃå èƓȻǈƓɜïƕ ƗƵāǆƞǆ ǏǄƵ ƓĄȻǀƼåāƙYVG( )ÿāïƤàā ÿāưȻƕǃ ƓĄǀȺõBeydoun et al.,1998(.  

č  øøø) ƕǆƾǄ þɀĀǀƗMaqna Formation(: 

 èùùǈāǂƙ Ǒùùƙǃå ƗȻɁāùùƪïǃå èƓùùƶȺƓƙƙǄǃ ɏāùùǄƶǃå ßðùùƞǃå ɆùùƛǆȻá ǑùùƼ ā ǑùùǈǆȻǃå ïùùǆơǕå ïùùơȺǃå ëƓùùƙƽǈå ßƓùùǈƛíùùƶƙ 
) Ɨǈǀǆ ƗƵāǆƞǆǃ ƗƑƼƓɜǆMaqna GroupƗȻíāƶƪǃå ƗȻɁïƶǃå ƗǂǄǆǆǃå ǑƼ ( îã Ý Ɨǈǀǆ ÿɂāǂƙ ïāƤƮ ÿāǂƙƙ
ǌǈáā Ɨùùùɂïǒƞ ïāƤùùùƮ ÿùùùǆùùùǒ āƤùùùƮā Ɇùùùƽõā èǒåïí Ɋùùùƪāƙǆǃå Ǐùùùǃã ïùùùɜȺǆǃå ÿǒùùùƪāǒǆǃå ǑùùùƼ èƕùùùƪïƙ ƗùùùȻǈǒõ ï

)Early ï Middle Miocene(  ÿāïƤàā ÿāưȻƕǃ ƓĄǀȺõ)Beydoun et al.,1998(. 
Ď  øøø) ɂǐǂƬǁä þɀĀǀƗSalif Formation(: 

) èåïùùƤƕƙǆǃå ïāƤùùƮ ÿùùǆ ÿāùùǂƙǒEvaporates ûƓùùùõǈǃå ýāùùõ ǏùùǄƵ èùùƿâǆ ɆɜùùƬȺ ɄùùƬɜǈƙ Ǒùùƙǃå (
Ɠǌƙ Ɇǌƪǃ ƗȻǃƓǆƬǃå ßåðƞǖǃ ǑǄơƓƪǃå)Ɨǆ(El-Nakhal & AlaugÜ 2013 ǏǄƵ ƗǀƼåāƙǆ çïāƮȺ ƴưāƙɂā

Ɨùùǈǀǆ ÿɂāùùǂƙ ïāƤùùƮÜ ùùưƵ Ǌùùǈǆ ƗùùȻāǄƶǃå ßåðùùƞǕå ǑùùƼ þùùưȻāā ùùƞ)ñåāGhawwas Member ɏîùùǃåā (
èùǒǃƓǌǃåā íāƪǕå Ɇƽõǃå ÿǆ èǚƤåíƙ ÿǆ ñȻƑï ɆɜƬȺ ÿāǂƙǒÜ  ɄǒǄùƮǃå ÿɂāùǂƙǃ Ǒƞîāùǆǈǃå ƴùõǀǆǃå ƴùǀȻā

 íƶȺ ǏǄƵ ɄǒǄƮǃå Ɨɂïƿ ǑƼĒĎ  Ɨǈǒíǆ ýƓǆƬ þɜíǒíơǃåÜ  ā ŋíƶƙ ƗȻƪǈǆ ÿɂāǂƙǃ ƗƑƼƓɜǆ ÿɂāǂƙǃå åîǋ ïāƤƮ 
Mansiyah Formation)) æùɂïƹā èùɂð Ǒǈɂāǂƙā ƗȻíāƶƪǃå ƗȻɁïƶǃå ƗǂǄǆǆǃå ǑƼ (Gharib & Zeit 

Formations) ǏùùǄƵǕå ÿǒùùƪāǒǆǃå Ǐùùǃã ǉïùùǆƵ ƴùùƞïɂā ïùùƮǆ ǑùùƼ (Upper Miocene(  ÿāùùưȻƕǃ ƓùùĄǀȺõ
)ÿāïƤàāBeydoun et al.,1998(. 
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ď-  ðƑȸƳ þɀĀǀƗ(Abbas Formation): 

"ïǆơǕå ïơȺǃå ëƓƙƽǈå íƶȺ Ɠǆ èƓƶȺƓƙƙ ɆƛǆȻ" post-rift  ÿùǆ èƓùƶȺƓƙƙā ƗùȻǈǒõ ïāƤƮ ÿǆ ÿāǂƙɂā
) ÿǒùùùƪāƙƪȻǄƕǃå Ǐùùùǃã ÿǒùùùƪāǒǄƕǃå ǑùùùƼ èùùùǈāǂƙ ɏāùùùưƶǃå ɏïùùùǒƞǃå ïùùùƞơǃåā ǑùùùǄǆïǃå ïùùùƞơǃåPliocene ï 

Pleistocene" ïùƑƕ ǑùùƼ Ǌùǃ Ǒƞîāùǆǈǃå ƴùõǀǆǃå ƴùǀȻā (Abbas1"Ü  ĈȻā ŋíùƶ ùĄƑƼƓɜǆƓ ǃ ÿɂāùǂƙǃ" ÿƓùùƪLisan 

Formation" çïƞùùƬ ÿɂāùùǂƙā ƗȻíāƶùùƪǃå ǑùùƼ "Shagra FormationïùùƮǆ ǑùùƼ "  āǕå ǑùùƼ þùùưȻ ßåðùùƞ
 ÿåïùùùǆɜ āùùùưƵ Ǌùùùǈǆ ƗùùùȻāǄƶǃåKamaran Member "  ɏïùùùǒƞǃå ïùùùƞơǃå ïāƤùùùƮ ÿùùùǆ ÿāùùùǂƙǒ ɏîùùùǃå "

 ɏïơȺǃå"Reef Limestone" " ƗȻāùưƶǃå ƗɂïơȺǃå ïāƤƮǃå ƐƼƓɜȻ ɏîǃåOrganic Reef ïðùƞǃ ƗùƶȺƓƙǃå "
åïƼƓƪ) ÿFarasan Island( ƗȻíāƶƪǃå æāǈƞ  ĄǀȺõ ÿāïƤàā ÿāưȻƕǃ Ɠ )Beydoun et al.,1998(. 

 
Ʉɚƪ )Č-Ď( Ûȹ) ƕǄƑǊƗ óĀƟǁ ƕɀîƢƬǁä çƑƴȸƑƗƗǁä ɄƙǄHakimi et al., 2016 ( 

Č-Ď-č ǏǆĀƗǀƗǁä ƲƮĀǁä: 

ùǃã èíá Ǒùƙǃå Ɏāùǀǃåā ïǆơǕå ïơȺǄǃ Ơõƪǃå èơƙ ƗȻǈāƙǂƙǃå ýāơ ƗǄƑƪǕå ÿǆ íǒíƶǃå üƓǈǋ ýåðƙ Ǚ Ǐ
ƓǌƑƓùùƬǈãÜ  āùùùǃ ƓùùĄǀȺõ Bosworth,2015)( ǄɜùùƬȺ ßåāùùƪ ÜéåíùùơǕå èùùǒƿāƙ ÿƎùùƼƓǌ  ƓǌùùưƶȺ ƗùùǈïƓǀǆā ɖùùǄõǆǃå
ƕƗƪȻƑï èåāõƤ èƪ ǑƼ Ɇƛǆƙƙ ôƶȺÜ :Ǒǋ 
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č- ƓȻɁāǒƛã ǑƼ ƗȻƙǃðƓȺǃå ÿǒǂåïƕǃå èáíƕÜ  ÿǆȻǃå æïƹ æāǈƞā ÿåíāƪǃåāǑǃåāơ Ɇƕƿ ďč  Ɠǋǚƙ ÜƗǈƪ ÿāǒǄǆ
ƗùùȻƙǒǙāɂï ÿǒǂåïùùƕîã Ý  ƓùùǆƞƓǆǃå ǉîùùǋ èùùǈāǂƙ èùùƿāǃå ƴùùǆ ƗùùǈïƓǀǆ ƗùùǀõǈǆǄǃ íùùƬ ɏá éāíùùơ ÿāí çïùùɜȺǆǃå

ïưƓơǃåÜ "ïƓƽƵ ôƽƤǈǆ" ÿāǂƙ Ǐǃã Ɏíá )(Bosworth et al, 2004. 
Ď-  ÿùùǆ çïùùƙƽǃå ǑùùƼĎĕ,ĕ - ĎĔ,ē  Ɋùùƪā ǑùùƼ ƗùùɂïƓǀǃå çïùùƬǀǃå ǏùùǄƵ ƗùùɂïơȺǃå æùùƪåāïǃå èƕùùƪïƙ Ɨǈùùƪ ÿāùùǒǄǆ

ÿíƵ ƝǒǄƤÜ Ȼ åîǌǃā ÿá íǀƙƶèǈāǂƙ ïƓƽƵ ûïƬ ÿǒǂåïƕ ƪāƞǒǃāǕå ƗȻåíƕ ǑƼ .ÿǒ 
ď-  ÿùǆ çïùƙƽǃå ǑùƼĎē,đ - Ďď,Ĕ Ɨǈùƪ ÿāùǒǄǆÜ  ïùǆơǕå ïùơȺǃå ǑùƼ ïǒƺùƮ ôāùơ ÿāùǂƙ áíùƕ ɏïùǒƙïǗåÜ 

ùùƪƽǈ èùùƿāǃå ǑùùƼāǊ ùùĄȺɂïǀƙ íùùǈƵ) ƓĎđ  Ǌùùƪƽǈ ïƓùùƽƵ ɆƤåíùùƕ ÷íùùƮƙǃåā íùùƬǃå ƗùùȻǄǆƵ èáíùùƕ (Ɨǈùùƪ ÿāùùǒǄǆ
ôāơɜ ïǆơǕå ïơȺǃå ÷íƮ ÿāǂƙ áíƕ ÿǒƪāƞǒǃāǕå ïƤåāá.  

Đ-  ÿùùǆ çïùùƙƽǃå ǑùùƼĎĐ-Ďď íùùƕ ÜƗǈùùƪ ÿāùùǒǄǆ ÿùùùǆ ǑùùƪƓƪá ɆɜùùƬȺ ÿāùùǂƙƙ ÿǒǂåïùùƕǃå ÿùùǆ çíùùǒíƞ ƗùùǄơïǆ èá
ùĄȺɂïǀƙ èïùǌö ÜïǒƼāùǈåïƞǃåā āïƕƓùƞǃå ÿùǆ èƓùǀȺõā ƗùȻƙǃðƓȺǃå ƴõåāǀǃå ßƓùơǈá ƴùȻǆƞ ǑùƼ ÿǆåðùƙǆ ɆɜùƬȺ Ɠ

ïāùǌö ƴùǆ ÿǆåðùƙǆ ɉāùƕǋ üùǃî ǏǄƙ .ïƮǆ ýƓǆƬ Ǐǃã ÿǆȻǃåā ïƓƽƵ ÿǆ ǊǄǆǂƋȺ ïǆơǕå ïơȺǃå  íùƬǃå
ïǆơǕå ïơȺǃå ßƓơǈá ƴȻǆƞ ǑƼ. 

đ-  ïùùƙƽǃå ǑùùƼ ÿùùǆ çčĐ - čĎ  ɊùùùɁïā ÜǑùùɁïƶǃå ûïùùƬǆǃåā ßƓǈǒùùƪ ýǚùùƤ Ǒǃāùùơƙǃå íùùơǃå ƴùùõƿ ÜƗǈùùƪ ÿāùùǒǄǆ
 æïƓùùǀƙ ƗùùǀõǈǆȺ ïùùǆơǕå ïùùơȺǃå ýƓǆùùƬñȻƛǒƙǃåïùùơȺ-ñāïùùƹåðÜ  çïùùɂðƞǃå ǊȺùùƬ þíƓùùƮƙ ƴùùǆ üùùǃî ÿǆåðùùƙā

ƓȻùƪåïāáā ƗȻɁïƶǃåÜ ) ɏíƓùƶǃå ÷íùƮǃå ÿùǆ ïùǆơǕå ïùơȺǃå ǑùƼ íùƬǃå ƗùȻǄǆƵ èïùǒƺƙ ƓùǆɜN60°E(  Ǐùǃã
ƗùùùȻƓƺǄǃ ɆùùùƑƓǆ )N15°E(Ü  ǑǃåāùùùơȺ ñȻāùùùƪǃå ƝǒùùùǄƤ ïùùùƕƵ íùùùƬǃå ƗùùùȻǄǆƵ èùùùưƽƤǈåāčČĖ ôùùùƽƤǈåā Ü

 āơǈƕ ɎïƤá çïǆ ƓȻƪåïāáā ƓȻǀɂïƼá ÿǒƕ æïƓǀƙǃåđČĖ ïùǆơǕå ïùơȺǃå íåíùƙǆå ýāơƙ ïƓƽƵ Ɨǀõǈǆ ǑƼā .
.ǑǃƓǆƬǃå ǑɁāǒƛǕå ÷íƮǃå ǑƼ ɉƓƬǈǃå áíɁā ÜɆɜǈåí ƴƽƙïǆ ÿǆ æïƺǃå Ǐǃã Ɠɂïƙɂïã ÿǆ 

Ē-  çïƙƽǃå ǑƼčČ  ÜƗǈƪ ÿāǒǄǆƓƿ ïƬƙǈåùĄɁïƹ ƗƵïƪȺ ɊȻơǆǃå ÷ íùƶȺ ǏùǄƵ ƓĐČČ  Ǐùǃã ÿíùƵ Ɋùƪā ÿùǆ þùɜ
çïǀùùƬ ÷Ɠùùõǀǈå- ƣǒùùƬǃåÜ  íùùǈƵ ɊȻùùơǆǃå ïƓùùƬƙǈå áíùùƕ ïùùǆơǕå ïùùơȺǃå Ɋùùƪā æāùùǈƞ ǑùùƼāđ Ɨǈùùƪ ÿāùùǒǄǆÜ 
 ðùùɜïǆ ÿƓùùɜāïƓùùƬƙǈǙå  .ÿíùùƵ ƝǒùùǄƤ ïƓùùƬƙǈå ðùùɜïǆȺ ɆùùƮƙǆ ïùùǒƹ ƗùùȻåíƕǃå ǑùùƼ åîùùǋ Ɨǈùùƪ ÿāùùǒǄǆǃå ǑùùƼ

ðùùùɜïǆȺ ǑɁāùùǈƞǃå ïùùǆơǕå ïùùùơȺǃå íùùơ ɊȺùùƙïå çïùùǒƤǕå ïƓùùƬƙǈå  ÜǙāð ƝǒùùùǄƤ ýǚùùƤ ÿùùǆ ïùùùƬƙǈǆǃå ÿíùùƵ
çïāƞƓƙ ƝǒǄƤā ÜïƓƽƵ ôƽƤǈǆ Ɠǆɜ Ü ĉǌöȻ ÿǆ ƴƪåā ɉƓƬǈ ǑǈǆȻǃå ïǆơǕå ïơȺǃå ǑƼ ƗǆƓǌƙ ôāơ ï

ƗùȻơǄǆǃå æƓùȺǀǃå æǒǂåïƙÜ  āƗùȻơǄǆǃå æƓùȺǀǃå ïùƬƙǈƙ  ƗȺơƓùƮǆǃå èƓùǀȺõǃå ýǚùƤëƓùƙƽǈǙ  ïùơȺǃå ôāùơ
 ïǆơǕåƓùǆɜ ƗùǆƓǌƙ ôāùơ ǑùƼîã Ý ƓùȺǀǃå ÿá èƓùƪåïíǃå ïùǌöƙ ƗùȻơǄǆǃå æǃåāơǄǆǃå ÿåïíùƞƗùȻ  íƑƓùƪāǃåā

 Ǒǃåāơ ɆƤåíƙƙ ÿǒƪāǒǆǃå ïƮƶǃĎ Ɨùƛǒíơǃå ôāùơǃå èƓùǀȺõ ýǚùƤ þùɜÜ  Ǐùǃã ôāùơǃå ƗùƼƓơ þùƪǀƙā
 ðùǒǆƙƙā .çïǒƺƮǃå ôåāơǕåā íƑƓƪāǃåā ƗȻơǄǆǃå ÿåïíƞǃåā ƗƼƓơǄǃ Ɨɂðåāǆ ƗȻƕǒɜïƙǃå ƗǀõǈǕå ÿǆ ƗǄƪǄƪ

 ÿùƵ ƗùƞƙƓǈ ƗǋāùƬǆ æùǒǂåïƙƕ þƓùƵ ɆɜùƬȺ ÿǒùƪāǒǆǃå èåïƤƕƙǆ ðùǒǆƙ ÿùǆā ƗùȻơǄǆǃå æùǒǂåïƙǃå ïāƤùƮǃå
 ƗȺƿ ǏǄƵá ƗȺƪïƙǆǃåɄǒǄƮǃå  ƗùȻơǄǆǃå ÜæŊíùơǆā ɄùǒƽƤ ǑùõȺƗùȻíƓƵ ɖùǃåāƽȺ ÷āùõǀǆ  æƓùȺǀǃå ÿùǆ ĄǙíùƕ

ƗȻơǄǆǃå diapiric intrusion)(üǃîā Ü  ɏāùƿ ɆɜùƬȺ ƗǋāùƬǆ æùǒǂåïƙ íāùƞā þíƵ æƕƪȺ ùȺ ÿùǆ þƹïǃƓ
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 Ŋÿá ǈùùùƬƤ èùùùǒǃƓǌǃå èƓùùùȺǒƕơƗ -  ǉāùùùƬƙǃåā ïāùùùǄƕƙǃå çíƓùùùƵã Ɨùùùƞǒƙǈ- æǒùùùƪïƙǃå íùùùƶȺ Ǌùùùǃ ôïùùùƶƙ ɏîùùùǃå 

Davison et al, 1996)( . 

 ɎïùùƤá çïƓùùȺƶȺā ƙ Ǚ ɄǒǄùùƮǃå èåïùùƤƕƙǆ ÿƎùùƼùùĉĊƛǆƗùùȻǃƓƛǆ ƗùùȻơǄǆ ƗùùȺƿ Ɇ ƗùùǄƛƓǆƙǆ ïùùǒƹ þƓùùƵ ɆɜùùƬȺ ǑùùǋāÜ 
 ā ƴƞïɂ åîǋ Ɨùǀõǈǆǃå ǏùǄƵ íŊƬǃå Ɏāƿ ïǒƛƋƙ ǏǃãßƓùǈƛá ǑùƼ  ɖùǒƛāǃå ɉƓùȺƙïǙåā ïùǆơǕå ïùơȺǃå ôƽƤǈùǆ ÿŋāùǂƙ

.ɖǃåāƽǃå ƴǆ å ƗȺƿ Ɲƙǈƙ éǒơƗȻƿāƽǃå æƪåāïǃå ǑƼ çïǒƺƮ ƗȻíƓƵ ɖǃåāƼ ƗȻơǄǆǃå ɄǒǄƮǃ ) ɆɜƬč-Đ.( 

 
)ɄɚƪČ-ď(Û  þǄ ƕǁĀƾǆǄ ƕǄƑǊƗ óĀƟ Ǐƺ åǐǀäîƗǁä ɄƙǄȹ(PEPA, 2013) 

  íùùùƿāèǄƞùùùƪ èƓùùùƪåïíǃå íåíùùùƙǆå  ǑǃåāùùùơĎđ%  ƗùùùȺǀǄǃ ǑƿïùùùƬǃå ëƓùùùǈƞǃå ǏùùùǄƵá Ɨùùùƶƿåāǃå ïāƤùùùƮǃå ǑùùùƼ
ƗùùùùȻơǄǆǃåÜ  éùùùùǒơÿã  ýíùùùùƶǆ÷Ɠùùùùƽƙïå  ɄǒǄùùùùƮǃå ƗùùùùȺƿ Ɨùùùùǆƿ ûāùùùùƼ Ơõùùùùƪǃå ƗùùùùȻơǄǆǃåĐ,Ē Ɨǈùùùùƪǃå ǑùùùùƼ ïùùùùƙǆȻǄǆ 

)Davison et.al, 1996(  ĄȻƕǒɜïƙƓ ŊÿƎƼ ÜƗȺƿ ɄǒǄƮǃå ƙ ƗȻơǄǆǃå ǑùƼ ƗùȻơǄǆǃå ƗùȺǀǃå ǊȺƬ ǑùƼ ÿƓùƪåïƼ ïðùƞ
ƗȻíāƶƪǃå .ïǆơǕå ïơȺǃå ɆơƓƪ ýāõ ǏǄƵ ɎïƤǕå ɖõƓǈǆǃåā  

Č-Ď-Ď  ɍîäîƟǁä éîìƗǁä :ǏƮîǓä  

 ɏïåïùùơǃå êïíùùƙǃåā çïåïùùơǃå èƓùùƞïí èƓùùƪƓȻǀǃ èƓùùǈƓȻƕǃå èǄƞùùƪ èƓƞïíùùǃ ƗùùǄƛƓǆǆ þȻùùƿ ƗùùǆƓǌƙ ôāùùơ ǑùùƼ
 çïāƓùƞǆǃå ÿåíùǄƕǄǃ Ɨùɂïåïơǃå èƓƞïíƙǃåā çïåïơǃå ïùǆơǕå ïùơȺǃå ǑƙƼƓùơ ǏùǄƵ çíùƙǆǆǃåāùȻɁāǒƛã Ɇùƛǆ ƗȻíāƶùƪǃåā Ɠ

ÿåíāƪǃåā ïƮǆāÜ  éǒơ ÿǒùƕ ïùǆơǕå ïùơȺǃå Ɨǀõǈǆ ǑƼ ƗȻǃƓơǃå ɏïåïơǃå êïíƙǃå ƗǆȻƿ ëāåïƙƙĐĕ āēēþ°/ 
 ÿǒƕ ƗȻǃƓơǃå çïåïơǃå Ɨƞïí ëāåïƙƙā ÜþɜĕĐ āčđĐ þ/ èåā ǑǄǄǆĎ ýāíƞ)č-č(  ƓùǌǒǄƵ ýāƮơǃå þƙ Ǒƙǃåā

 ǏùùǄƵ èïùùƽơ ðƓùùƺǃåā ɊƽǈùùǄǃ ïƓùùȺà çíùùƶǃ èƓùùǈƓȻƕ ÿùùǆòāùùƶǃå Ɇùùƛǆ ƗùùƽǄƙƤǆ ûƓùùǆƵá-č ñƓùùȺƵā-č )et. alÜ 
2015 Al-Sabri(.  ĆýƓùùƵ ɏïåïùùơ ɖƼíùùƙƕ ðùùǒǆƙƙ ǑùùƙǃåāÜ  ïùùǆơǕå ïùùơȺǃå ëƓùùƙƽǈå Ɨùùǀõǈǆ ÿùùǆ ƓùùǌɁïǀǃ Ɨùùƞǒƙǈ
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ǒùùƪāƞǒǃāǕå ǑùùƼ áíùùƕ ɏîùùǃåùùǃåð Ɠùùǆā ÿ ÿùùǆ ƓĄȻƞɂïíùùƙ ɏïåïùùơǃå ɖƼíùùƙǃå íåíðùùǒ îã ÝïùùưƓơǃå Ɠùùǈƙƿā Ǐùùǃã çïǆƙùùƪǆ è
.ôāơǃå Ɋƪā ǑƼ Ɠǌǃ ƗǆȻƿ ǏǄƵá ÿāǂƙā úåāơǃå  ŊíƶĈȻā ïǆơǕå ïơȺǃå ǑƼ ǑưïǕå ɏïåïơǃå êïíƙǃå ïùǒƹ

ÜĆèƕƓƛ ǉƓƞƙå ÿǆ ïǒƺƙɂā á ǏǃãïƤ ɆɜƬ)č-đ(  ĄǀȺõ ÜɄùǄƙƤǆǃå ƠùǄǆǃå üǆùƪā Ü÷íƮǃå ðɜïǆ ÿǆ ƗƼƓƪǆǄǃ Ɠ
Ɠƞǃå èāƓƽƙǃåā ÿǒùƕ ɆƤåíùƙǃåā ÜƗùȻǈƓɜïƕǃå ƗõùƬǈǕåā Üôāùơǃå ǑùƼ ƗȻɁāùƪïǃå èƓȺùƪïƙǄǃ Ǒƪáïǃåā Ǒƕǈ èƓǀƼíùƙǃå

íāíùùƪǃå ÿùùǆ èǚƤåíùùƙǃåā ÜƗùùȻǈƓɜïƕǃå . èïƛƋùùƙ þȻùùǀǃå ǉîùùǋùùȺçïùùƬǀǃåā ɏāùùǄƶǃå ëƓùùƬāǃå ÿǒùùƕ ɏïåïùùơǃå ÿðåāƙǃƓÜ  íùùƿā
ƪåā ûƓõǈ ǏǄƵ ƗƵðāǆā ƓĄȻƕƪǈ çïǒƕɜ èǙƓǋ ÿɂāǂƙ Ǐǃã üǃî ɎíáơǕå ïơȺǃå Ɨǀõǈǆ ÿǆ ƴ .ïǆ 

ϽϛϡЮϜ бЂϜ сЯЫЮϜ ХгЛЮϜ 
( аϹЦ ) 

рϼϜϽϳЮϜ ϬϼϹϧЮϜ 
а ) °/ бЪ ( 

ϢϼϜϽϳЮϜ ХТϹϦ 
а/ ϤϜм сЯЯв )̹ ( 

ЀϝϡК-̸ ̸̸̷̸̹ ̪̻̿ ̾ ̼̿ 

 ЄнЛЮϜ-̸ ̹̹̀̽ ̪̼̀ ̷ ̷̀ 

 ФϝϫугЮϜ-̸ ̷̹̼̽ ̪̀̽ ̷ ̸̷̹ 

 ФϝϫугЮϜ-̹ ̸̹̽̾ ̻̪̾ ̹ ̸̻̼ 

 ϢϹтϹϳЮϜ-̸ ̼̹̽̾ ̪̻̽ ̀ ̼̿ 

 ϢϹтϹϳЮϜ-̹ ̼̿̀̽ ̼̪̻ ̿ ̼̀ 

 дϜϽгЪ-̸ ̸̸̷̺̾ ̪̺̾ ̺ ̼̽ 

)üĀìƜČ-Č( Û)øøǁ ƑăƾƺĀ ƕǄƑǊƗ óĀƟ îƑȸß óƴȸ Ǐƺ æîäîƟǁä ɔƺìƗĀ ɍîäîƟǁä éîìƗǁä ƞƮĀǐSPT ( 

 
) ɄɚƪČ-Đ(Û Ǐƺ îǐƸƗǁä ƞƮĀǐ  ƕǄƑǊƗ óĀƟ Ǐƺ ɍîäîƟǁä éîìƗǁä)øøøǁ ƑƾƺĀ üìƳSPTÛ 
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Č-Ď-ď ) ƕƾȸƑƨǁä çƑƨäîìǁä(Previous studies: 

 ƗȻƿƓȺõǃåā ƗȻƞāǃāǒƞǃå èƓƪåïíǃå ÿǆ íǒíƶǃå èɂïƞá ƗǆƓǌƙ ôāơ ǏǄƵ āƓǌǈǆ ǑƙƋȻ Ɠǆ : 
¶  ÿāïƤàā ÿāưȻƕ)čĕĕĎþ ( èƓƶȺƓƙƙǃå Ɨƪåïíǃå èǆưā ÿǆȻǃå ǑƼ ƗȻƼåïƞƙåïƙƪǙå èƓƶȺƓƙƙǃå åāƪïí

 .ÿíƵ ƝǒǄƤā ïǆơǕå ïơȺǃå ôåāơǕ ƗǆȻíǀǃå èƓƑǒƕǃåā 
¶ )ÿāïƤàā ɏïāïƪǃåĎČčČ(þ ǑɁāƪïǃå ßƓõƺǃå åāƪïí  ā çíǒƞ ƗȻǈƓɜǆã íāƞā åāïƪƼƓǈāɁïɜāïíǒǌǄǃè 

 ïɂðƞ ǊȺƬ ǑƼɄǒǄƮǃå ç. 
¶ )ÿāïƤàā ɏïāïƪǃåĎČčď ûïõ åāǆíƤƙƪȻ þǃ þǌǈǂǃā ƗǆƓǌƙ ôāơǃ Ǒǃāïƙƕǃå þƓöǈǃå åāƽƮā (þ

 .Ɨƛǒíơ ƗȻǆǄƵ 
¶  ÿāïƤàā ǑǆȻɜơǃå )ĎČčĒ ïāƤƮǃå ǑƼ èƓǈāɁïɜāïíǒǌǄǃ çíǃāǆǃå ƗȻāưƶǃå çíƓǆǃå çïƼā åāïƪƼ (þ

ɄǒǄƮǃå ÿɂāǂƙǃ ƗƶȺƓƙǃå ƗȻǈǒõǃåÜ  ƓǌƮƑƓƮƤ åāƪïí þǌǈá Ɠǆɜǂǃå ƗȺƪǈ ÿá åāíǂáā ɏāưƶǃå ÿāɁï
) ÿǆ ëāåïƙƙ ǑǄǂǃå0.59% -  5.40%(. 

Č-ď  ƕǄƑǊƗ óĀƟ Ǐƺ çƑǆĀȿîɚĀîìǐǊǁä ùƑƪǀƗƨä ơɀîƑƗ 
 ïùƽơ þùƙ éùǒơ èƓǈǒƙùƪǃå ƗùȻåíƕ ǑùƼ ƗùȻǈǆȻǃå Ɨùɂïāǌǆƞǃå ƗùǆƓǌƙ ôāùơ ǑùƼ ɊƽǈùǄǃ ǑùƼ ǑƼƓùƬǂƙƪǙå ɉƓùƬǈǃå áíƕ

áɄǒǄƮ Ɠǆǋā ƗǆƓǌƙ ôāơ ǑƼ ÿǒǒƼƓƬǂƙƪå ÿɂïƑƕ ýāč ɄǒǄƮāĎ  ƗɜïƬ Ɇƕƿ ÿǆMecom Oil.   

 þƓùƵ ƗùǆƓǌƙ ôāùơ ǑùƼ èƓǈāɁïɜāïíùǒǌǃå íƞåāƙǃ úƓƬƙǂå ýāá ÿƓɜāčĕĒĎçíùǒíơǃå ɏïùƑƕ ǑùƼ þč çíùǒíơǃåāĎ 
îùǄǃåǒ ƗɜïùƬ Ɇùƕƿ ÿùǆ Ɠùǆǋïƽơ þùƙ ÿMecom Oil  ɖùɂïõ ÿùƵ ïƓùȺǓå ÿùǆ íùǒíƶǃå ïùƽơȺ èƓƼƓùƬǂƙƪǙå ǉîùǋ èùǀơǃā

ƗƽǄƙƤǆ ƗȻƕǈƞá ƗɜïƬÜ  èǈƓɜāƗȻíƵåā ûƓƛǒǆǃå ïƑƕ Ɠǋðïƕá çíǒƞ ïƓȺǓå æǄƹáč ǆǃåāûƓƛǒĎ  Ɇùƕƿ ÿùǆ Ɠǆǋïƽơ þƙ ÿåîǄǃå
ƗɜïƬHunt  þƓƵčĕĔĒĲ čĕĔēþÜ ƗɜïƬ Ɇƕƿ ÿǆ ƗǆõƓƼ ïƑɁāMayfai  þƓƵĎČČĒǃå ǑƼ Ɠǆɜ þɆɜƬ)č-Ē.( 

 
Ʉɚƪ )Č-đ(Û ǐ îƑȸǑä ƞƮĀƕȹƺƑƪǀƗƨǗä  ƕǄƑǊƗ óĀƟ ǏƺîɀîƾƗøǁ Ƒăƾȸô SPT 
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 ïƓùùùƕǓå óƤǄƙƙāƗȻƼƓƬǂƙƪǙå ) ýāíƞǃå ǑƼ ƗǆƓǌƙ ôāơ ǑƼč-č( Ü)č-Ď( Ü)č-ď( 
ϜИϝГЧЮ ϽϛϡЮϜ ϣЪϽЇЮϜ бЂϜ ϽУϳЮϜ аϝК РϝЇЫϧЂъϜ ϭϚϝϧж  
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BP ̸̹̀̀а Ͼϝ̮̮̮̮̮̮̮̮̮̮О 

ϧЮϸ ϝ-̸ Myafair ̸̀̀̿а Ͼϝ̮̮̮̮̮̮̮̮̮̮О 

 üĀìƜ)Č-Ď(Û  öƑôƽ Ǐƺ æîĀƻƟǄǁä îƑȸǑä ƞƮĀǐĐĐ  óĀƟƕǄƑǊƗÛ ) øǁ ĄƑƾƺĀ üìƳ þǄȹǁä(PEPA 
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 ăǗĀà:  ƕǄìƢƗƨǄǁä úîôǁä(METHODOLOGY)  
č-Č ɄǐǂƟƗǁä :ƕɀîìƬǄǁä îĀƢƬǂǁ ǏƏƑȹǄȹɚĀǐƜǁä 

Č-  ìǐìƟƗâ ɍĀƮƴǁä þĀȿîǀǁä ǏǁƑǄƜTotal Organic Carbon (TOC wt%): 

 íǒíơƙ þƙǒã) ðƓùǌƞ þåíƤƙùƪƓȺ ɏāùưƶǃå ÿāɁïǂǃå ǑǃƓǆƞLECO(Ü úåïƞāùǆāïǂǃå ðƓùǌƞ þåíƤƙùƪƓȺā  
(Py-GC)Ü Ǘå ïùǒõǀƙǃå ðƓǌƞāǑùƼǚƙ CG-MS íùƶƙ îã  ĄïāƤùƮ ƗùȻǈāɁïǂǃå ïāƤùƮǃåå  ƗɂïíùƮǆã èíåð åî

 ÿƵ ɏāưƶǃå ÿāɁïǂǃå ƗȺƪǈ0.3%Ü  Ɠǆɜíƶƙ  Ɇǒƞƪǃå ïāƤƮá ĄïāƤƮ Ɇƽõǃå āå  ƗɂïíƮǆãƗȺƪǈ èíåð åî 
 ÿƵ ɏāưƶǃå ÿāɁïǂǃå0.5% ) ýāíƞ ǑƼ ƓǆɜĎ-čǃ ƓĄǀȺõ (ù(Peters & Cassa, 1994 

            ϣугЫЮϜ 

СЊнЮϜ 

TOC 

)wt %) 

S1  

бПЯв )/( (бО 

 S2  

бПЯв )/( бО 

 еувнуϧуϡЮϜ 

)днуЯгЮϜ сТ ̭ϿϮ ( 

 ϤϝжнϠϽЪмϼϹулЮϜ 

днуЯгЮϜ сТ ̭ϿϮ) ( 

 ϽуЧТ < 0.5  < 0.5 < 2.5 <500 < 300 

 ϝв Ϲϲ пЮϖ 0.5-1  0.5-1  2.5-5 500-1000 300-600 

 Ϲу̮̮Ϯ 1-2  1-2  5-10 1000-2000 600-1200 

 Ϝ̯ϹϮ ϹуϮ 2-4   2-4 10-20 2000-4000 1200-2400 

 Ͼϝϧгв > 4  > 4 > 20 > 4000 > 2400 

) üĀìƜč-Č(Û ƕɀîìƬǄǁä îĀƢƬǁä Ǐƺ ƕȹĀƮƴǁä æìƑǄǁä ƕȹǄɚ ýȹǐƾƗ Ǐƺ ƕǄìƢƗƨǄǁä çǘǄƑƴǄǁä 
 øǁ Ƒăƾȸô(Peters & Cassa, 1994) 

č-  ɍîäîƟǁä îǐƨǀƗǁä ɄǐǂƟƗ Rock-Eval Pyrolysis: 

 ÿùùǆ ïùưƓơǃå èùùƿāǃå ǑùùƼ Ɨùǀɂïõǃå ǉîùùǋ íùƶƙïùùƛǂá  ĄǆåíƤƙùùƪå ûïùõǃå éùùǒơ ƗùùȻõƽǈǃå èƓƼƓùƬǂƙƪǙå ǑùùƼ Ɠ
Ɨùǀɂïõǃå ǉîùǌƕ ɏāùưƶǃå çíƓùǆǃå êāùưǈā ƗȻƵāǈā ƗȻǆɜ íǒíơƙ ÿɜǆȻÜ Ɠùǆɜ ÿá  ǉîùǋ ÿùǆ ƗõȺǈƙùƪǆǃå ñȻǒƓùǀǆǃå

ùùǌƙǚǆƓƶǆā èǚȻùùǄơƙǃåɆɜùùƬȺ Ɠǋïɜîùùǈā çííùùƶƙǆ Ɠ ǏùùǄƵ åíƓùùǆƙƵå ðƞāùùǆ (Peters & Cassa, 1994) ā 
Langford and Blanc-Valleron (1990) ÜǑƙƋȻ Ɠǆɜ: 

S1 ĄȻǃƓơ çíāƞāǆǃåā ɆǄơǆǃå ɏïƤƮǃå êîāǆǈǃå ǑƼ çïơǃå èƓǈāɁïɜāïíǒǌǃå ƗȻǆɜ ɆƛǆȻ : Ǒùƙǃå ïāƤƮǃå ǑƼ Ɠ
) ÿǒùƕ Ɠùǆ ëāåïƙƙ Ɨɂïåïơ èƓƞïíƕ ïïơƙƙCO300 -C O250Ɠùǀƙā (Ǆǆ) çíùơāƕ ñþùùùùƺ  èƓǈāɁïɜāïíùǒǋ

/ ƹùùùùùùùù þá ɏïƤùùƮ êîāùùǆǈmg HC/g of rock(  èǚǆƓùùƶǆǃå ÿùùǆ ííùùƵ ɉƓȺǈƙùùƪå ǑùùƼ þíƤƙùùƪȻā
 ɎïùùùùƤǕå  Ɇùùùùǒǃí ɆùùùùƛǆêƓùùùùƙǈǗå )PI) ƗùùùùǄǆƙơǆǃå ƗùùùùȻǈāɁïɜāïíǒǌǃå çßƓùùùùƽǂǃåā (PP Ɏíùùùùǆ ǏùùùùǄƵ Ɇǒǃíùùùùɜā (

 .ƗȻɁāƪïǃå ƗȻāưƶǃå íåāǆǄǃ ɏāưƶǃå êāưǈǃå 
S2èƓǈāɁïɜāïíǒǌǃå ƗȻǆɜ ɆƛǆȻ :  Ɨùƞïí ǑùƼ ɏïƤùƮǃå êîāǆǈǃå ǑƼ íāƞāǆǃå ÿǒƞāïǒǂǃå ïƪǂƙ ÿǆ ƗƞƙƓǈǃå

) ÿǒƕ Ɠǆ ëāåïƙƙ çïåïơCO600-CO300/èƓǈāɁïɜāïíǒǋ þƺǄǆ) çíơāƕ ñƓǀȻā (  þƹá ɏïƤƮ êîāǆǈ
mg HC/g of rock Ɇùǒǃí Ɇùùƛǆ èǚǆƓùƶǆǃå ííùƵ ɉƓȺǈƙùùƪå ǑùƼ ñƓùȻǀǆǃå åîùùǋ þíƤƙùƪȻā (êƓùùƙǈǗå 

)PI ƗùùùǄǆƙơǆǃå ƗùùùȻǃāïƙƕǃå çßƓùùùƽǂǃåā ((PP) ) ÿǒƞāïíùùùǒǌǃå ɆùùùǒǃíāHI ĄǚȻùùùǃíā (  êāùùùưǈǃå Ɏāƙùùùƪǆ ǏùùùǄƵ
 .ƗɂïíƮǆǃå ïāƤƮǄǃ ɏāưƶǃå 
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S3) ÿāɁïǂǃå íǒƪɜāá ǑǈƓƛ ƗȻǆɜ ɆƛǆȻ :2CO êîāùǆǈǃå ǑùƼ ƗùȻǀȺƙǆǃå ƗȻāùưƶǃå çíƓùǆǃå íùƪǂƋƙ ÿùǆ ƗƞƙƓǈǃå (
 ǑǈƓƛ þƺǄǆ) çíơāƕ ñƓǀȻā ɏïåïơǃå ïǒƪǂƙǃƓȺ ɆǄơǆǃå ɏïƤƮǃåíǒƪǂá /ÿāùɁïǂǃå  ɏïƤùƮ êîāùǆǈ þùƹ

/g of rock2mg CO Ɇǒǃí ɉƓȺǈƙƪå ǑƼ þíƤƙƪȻā (ÿǒƞƪɜāǕå )OI .( 
maxT ćƙ Ǒùùƙǃå ɎāùùƮǀǃå çïåïùùơǃå Ɨùƞïí : íùùǈƵ Ɇƞùùƪá ïùƕǂêƓùùƙǈã ) èƓǈāɁïɜāïíùùǒǌǄǃ ïïùùơƙāS2 êîāùùǆǈǃå ÿùùǆ (

) ƗùȻāƑǆǃå Ɨùƞïíǃå ñƓùȻǀǃå çíùơāā ÿǒƞāïùǒǂǄǃ ɏïåïơǃå ïǒƪǂƙǃå ÿǆ ƗƞƙƓǈǃåā ɏïƤƮǃåCO þíƤƙùƪƙā (
 ĄǚȻǃí  āưƶǃå çíƓǆǃå êāưǈ ǏǄƵƗȻ. 

HI ÿǒƞāïíǒǌǃå Ɇǒǃí :(Hydrogen Index :ƗȻƙǓå ƗǃíƓƶǆǃå ÿǆ ɊȺǈƙƪȻā :(100Ã/TOC) 2HI=(S  
/èƓǈāɁïɜāïíǒǋ þƺǄǆ) ñƓȻǀǃå çíơāā  ǑǄǂǃå ɏāưƶǃå ÿāɁïǂǃå ÿǆ þƹmg HC/g TOC åîǋ þíƤƙƪȻā (

 èǚǆƓùƶǆ ƴùǆ Ɇǒǃíùǃå ɎïùƤá ) ÿǒƞāïùǒǂǃå ÷āùǈ ǏùǄƵ ýǙíƙùƪǚǃKerogen Type ĄǚȻùǃíā (  êāùưǈǄǃ
ǃå Ɇùǆƙơǆǃå íåāùǆǃå ƗȻƵāǈā ɏāưƶƓùǌƞƓƙǈã  ƗùɂðƓƹ èƓǈāɁïɜāïíùǒǋ Ǒùǋ Ɇùǋāá ƗùȻõƽǈ āá ƓùĄƶǆ ÿǒùǈƛǙå 

)ýāíƞ ǑƼ ƓǆɜĎ-Ď .( 
OI Ɇǒǃí :ÿǒƞƪɜāǕå (Oxygen Index :ƗȻƙǓå ƗǃíƓƶǆǃå ÿǆ ɊȺǈƙƪȻā :( 

100 Ã/TOC)3OI=(S 
/èƓǈāɁïɜāïíùǒǋ þùƺǄǆ) çíùơāƕ ñƓùǀȻā  ǑùǄǂǃå ɏāùưƶǃå ÿāùɁïǂǃå ÿùǆ þùƹ/g TOC2mg CO þíƤƙùƪȻā (

 èǚǆƓƶǆ ƴǆá ĄǚȻǃíā ÿǒƞāïǒǂǃå ÷āǈ íǒíơƙǃ ɎïƤ  .êāưǈǃå Ɏāƙƪǆ ǏǄƵ 
PI ɆǆƓƶǆ :êƓƙǈǗå (Production Index:ƗȻƙǓå ƗǃíƓƶǆǃå ÿǆ ɊȺǈƙƪȻā :( 

)2S + 1/(S1PI=S 
 ɏïƤƮ êîāǆǈǃå ÿǆ þƹ/ èƓǈāɁïɜāïíǒǋ þƺǄǆ) ñƓȻǀǃå çíơāāmg HC/g of rock ( 

PP ƗȻǃāïƙƕǃå ƗȻǃƓǆƙơǙå :(Petroleum Potential):ƗȻƙǓå ƗǃíƓƶǆǃå ÿǆ ɊȺǈƙƪȻā : 
2S + 1PP= S 

ϽϛϡЮϜ ϣзуЛЮϜ бЦϼ 
 ХгЛЮϜ

( Ͻϧв) 

TOC S1 S2 S3 max HI  OI  PP PI 

(wt%)  
(  /бПЯв

бО) 

(  /бПЯв

бО) 

(  /бПЯв

бО) 
(°а) 

(  /бПЯв

бО) 

(  /бПЯв

бО) 

(  /бПЯв

бО) 

(  /бПЯв

бО) 

L
 A

U
C

H
-1

 

AU-1 2231 1.17 1.92 2.98 0.27 438 255 23 4.9 0.39 

AU-2 2233 0.94 0.13 1.37 0.16 436 146 17 1.5 0.09 

AU-3 2243 1.35 1.4 4.05 0.46 434 300 34 5.45 0.26 

AU-4 2252 1.02 1.2 2.72 0.44 436 267 43 3.92 0.31 

AU-5 2282 0.69 0.7 2.92 0.11 440 423 16 3.62 0.19 

AU-6 2321 0.63 0.83 1.93 0.33 433 308 52 2.67 0.3 

AU-7 2330 0.59 0.62 2.6 0.21 437 441 35 3.22 0.19 

A
L

 M
E

E
T

H
A

Q
 

-1
 

ME 1 -1 701 2.14 0.67 6.83 1.18 436 319 55 7.59 0.1 

ME 1 -2 945 1.68 0.48 6.84 0.89 430 407 53 7.32 0.07 

ME 1 -3 1067 3.7 0.95 18.94 2.11 431 512 57 19.89 0.05 

ME 1-4 1082 2.9 0.39 7.77 1.68 437 268 58 8.16 0.05 

ME 1-5 1097 2.8 1.35 16.13 1.34 432 576 48 17.48 0.08 

ME 1-6 1128 2.14 1.2 10.25 1.13 430 479 53 11.45 0.1 

ME 1-7 1189 2.54 2.2 12.83 0.91 434 505 36 15.03 0.15 

ME 1-8 1219 1.74 0.99 5.41 0.85 434 368 56 6.4 0.15 

ME 1-9 1250 1.25 1.45 5.09 0.64 437 407 51 6.59 0.22 

ME 1-10 1372 3.42 2.85 16.42 1.54 435 480 45 19.07 0.14 
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ME 1-11 1463 3.87 4.85 14.94 2.59 439 386 67 19.79 0.25 

ME 1-12 1554 1.33 1.8 3.17 0.97 437 238 73 4.97 0.36 

ME 1-13 1585 2.09 3.32 5.89 1.78 441 282 85 9.21 0.36 

ME 1-14 1615 3.03 4.89 7.06 2.97 443 233 98 11.95 0.41 

ME 1-15 1631 2.43 4.1 6.42 1.36 435 264 56 10.52 0.39 

ME 1-16 1737 1.6 1.15 1.02 2.16 428 64 135 2.17 0.53 

ME 1-17 1768 3.65 4.3 3.07 4.71 439 84 129 7.37 0.58 

ME 1-18 1783 1.98 1.8 1.6 0.79 431 81 40 3.4 0.53 

ME 1-19 1798 1.16 1.6 0.3 1.14 424 80 98 2.53 0.63 

A
L

 M
E

E
T

H
A

Q
 

-2
 

ME 2-1 1097 1.3 0.67 3.34 0.82 434 257 63 4.01 0.2 

ME 2-2 1128 0.82 0.67 2.38 0.43 435 290 53 3.05 0.28 

ME 2-3 1158 1.07 0.66 2.87 0.73 432 268 68 3.53 0.23 

ME 2-4 1189 1.21 1.7 2.03 1.08 412 168 89 3.73 0.46 

ME 2-5 1372 5.26 7.99 5.89 3.05 415 112 58 13.88 0.58 

ME 2-6 1524 5.4 2.76 9.5 2.43 438 176 45 12.26 0.29 

ME 2-7 1585 3.8 4.2 5.55 2.96 414 146 78 9.75 0.43 

ME 2-8 1615 2.64 3.98 2.82 3.38 410 107 128 6.8 0.59 

ME 2-9 1646 3.65 6.99 5.15 3.98 415 141 109 12.14 0.58 

ME 2-10 1676 3.16 6.2 3.51 2.09 417 111 66 9.71 0.64 

ME 2-11 1694 2.71 6.7 1.9 2.11 409 70 78 8.6 0.78 

 þǄ ýƷ/ çƑǆĀȿîɚĀîìǐǉ ýƸǂǄ) ðƑȹƾǁä æìƟĀĀ)ɍîƢƬ éíĀǄǆǁämg HC/g of rock 
 еуϮмϼϹулЮϜ ЭуЮϸ(HI ) 

mgH.C/gTOC 

еуϮмϽуЫЮϜ ИнжKerogen Type ЙЦнϧгЮϜ днϠϽЪмϼϹулЮϜ Инж 

>600 I БУж 

300-600 II БУж 

200-300 II/III ( БЯϧϷв)ϾϝОм БУж 

50-200 III ϾϝО 

<50 IV ϣуЮϝгϧϲϜ ϹϮнт ъ 

)üĀìƜč-č(Û ƾƗ Ǐƺ þǐƜĀîìǐǊǁä Ʉǐǁì ýäìƢƗƨä þĀȿîɚĀîìǐǊǁä öĀǆĀ ƕȹĀƮƴǁä æìƑǄǁä æìĀƜ ýȹǐ 
 øǁ Ƒăƾȸô ƕɀîìƬǄǁä îĀƢƬǁä Ǐƺ(Peters & Cassa Û1994) 

þƙ éơȺǃå åîǋ ǑƼā ƗƶȺƪ èƓǈƓȻƕ ɆǒǄơƙ ÿǒƛǚƛā )ďē (ƗǈǒƵ  ǑùǆȻɜơǄǃ Ɨùƪåïí ÿùǆ çîāƤƋùǆ ƗɂïƤùƮ
 ÿɂïùùƤàāĎČčĒ ïùùɂïǀƙā þ(SPT) ƗùùȻƑƓȻǆȻɜāǒƞǃå óåāùùƤǃå Ɨùùƪåïíǃ èùùɂïƞá Ǒùùƙǃå ƞ ɄǒǄùùƮǃå ÿɂāùùǂƙǃ èùùƶǆ
ÿùùùùǆ Ɨùùùùƛǚƛ ïƓùùùùȺà)ïùùùùƑƕ òāùùùùƶǃå-Čč)AL-Auch-01)  ƗùùùùƪȺƓȻǃå ǏùùùùǄƵ)onshore)  ûƓùùùùƛǒǆǃå ïùùùùƑɁā-ČĎ 

ǑǄơƓƪǃå ïƑɁā  ûƓƛǒǆǃå-Čč  ɏïơȺǃå ( ǑùƼ Ɨơùưāǆ ǑùǈǆȻǃå ïùǆơǕå ïùơȺǃå ýāùõ ǏùǄƵ ƗùǆƓǌƙ ôāùơ ǑùƼ
ýāíùùùƞ)Ď-Ď ( .ɆùùùǒǃƓơƙǃå ßåïùùùƞã þùùùƙ ƗùùùȻƑƓȻǆȻɜāǒƞǃå ƗȻāùùùưƶǃå ǏùùùǄƵ ƗɂïƤùùùƮǃåā èƓùùùǈǒƵ ïƤùùùƮ  ɄǒǄùùùƮǃå
ɄǒƮāƙǃ ǃåïāƤƮ ƗɂïíƮǆǃå ƗȻǈƓɜǆȒåā íǒǃāƙ ɆǒǃƓơƙǃå èîƽǈ îã ÝɊƽǈǃå ƗȻƑƓȻǆȻɜāǒƞǃå  ƗɂïƤùƮǃåā ƗȻāưƶǃå

èåïƕƙƤǆ ǑƼ  ÿāǆȻƪ çíāíơǆǃå ƗȻǃāïƙƕǃå èƓȻǈǀƙǄǃ ÜƗǂǄǆǆǃå  ïāƤƮǃå þȻǒǀƙā Ɨƪåïí Ǐǃã ƗƼƓưǗƓȺ .çíơƙǆǃå
ñƓȺƵ ɏïƑƕǃ ƗɂïíƮǆǃå-č ƗȻíɂðǃåā-čÜ ùùǃ ƗùȻƑƓȻǆȻɜāǒƞǃå óåāùƤǃå ɆùǒǄơƙ þùƙ éǒơĎč ùǈǒƵ ÿùǆ çîāƤƋùǆ Ɨ
)ùǃ ïāƬǈǆ ïǒƹ ïɂïǀƙSPT) ýāíùƞ ǑƼ Ɠǆɜ (Ď-ď .( Ɏāùƙơǆ ƗȻāùưƶǃå ƗùȻƑƓȻǆȻɜāǒƞǃå èǚȻùǄơƙǃå ɆǆùƬƙā
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 ɏāưƶǃå ÿāɁïǂǃå  ǑǄǂǃå)TOC ā (ïǒùƪǂƙǃå èǚǆƓùƶǆ  ɏïåïùơǃå ǃïāƤùƮǄ)S1 ÜS2 ÜS3çïåïùơǃå Ɨùƞïíā Ü 
)ɎāƮǀǃåTmax)  Ɇǒǃíā) ÿǒƞāïíǒǌǃåHI ā Ü( Ɇǒǃí)ÿǒƞƪǂǕåOI ā Ü( Ɇǒǃí êƓƙǈǗå(PI).  
)üĀìƜč-Ď( Û þĀîƢßĀ ǏǄȹɚƟǁä þǄ æíĀƢƉǄ ƕɀîìƬǄǁä ɂǐǂƬǁä îĀƢƬǁ ƕȹƏƑȹǄȹɚĀǐƜǁä ɄǐǁƑƟƗǁä ƞƮĀǐčċČđ . 
ϽϛϡЮϜ 

 
ХгЛЮϜ 

( Ͻϧв) 

TOC 

(wt%) 

S2* 1 

( бО /бПЯв) 

S3* 2
 

( бО /бПЯв) 

Tmax 

(°а) 

HI 

( бО /бПЯв) 

OI 

( бО /бПЯв) 

PI 

(  /бПЯв

бО) 

PP 

ppm 

 ЀϝϡК-̸  

  

 Abbas-1 

  

2871 0.39 1.19 0.46 439 305 118 0.37 180 

2883 0.38 1.21 0.38 439 318 100 0.38 1190 

2976 0.68 0.27 0.26 458 40 38 0.53 270 

2985 0.6 0.23 0.23 476 38 38 0.48 230 

2997 0.44 0.18 0.44 455 41 100 0.31 180 

3288 1.37 2.25 o.38 459 164 28 0.60 2240 

  
  ϣтϹтϿЮϜ-̸  

  

 

 

 

 

 
 Zeidiyeh-1 

 

 

 

 

 

5500 0.55 0.92 0.9 428 167 164 0.31 920 

5540 0.36 0.81 1.45 428 225 403 0.21 810 

5630 0.2 0.31 0.83 430 155 415 0.34 310 

5760 0.2 0.32 0.85 438 160 425 0.36 320 

6230 0.22 0.43 1.21 421 195 550 0.32 430 

6410 0.14 0.24 0.48 424 171 343 0.41 240 

6650 0.31 1.02 0.72 429 332 232 0.25 1030 

7170 0.58 0.35 0.89 433 60 153 0.43 350 

7490 0.36 0.32 1.2 440 89 333 0.4 320 

7690 0.33 0.25 0.87 441 76 264 0.47 250 

7910 0.19 0.31 0.72 471 163 379 0.3 310 

8000 0.23 0.39 0.67 447 170 291 0.41 390 

8430 0.17 0.33 0.59 447 194 347 0.39 330 

8730 0.4 0.89 1.5 438 223 375 0.38 890 

8970 0.32 0.5 0.69 433 156 216 0.4 500 

9200 0.18 0.24 0.31 440 133 172 0.57 240 

1* S2=(HI*TOC)/1OO  
2* S3=(OI*TOC)/1OO 

) üĀìƜč-ď(Û ɚĀǐƜǁä òäĀƢǁä ƞƮĀǐðƑȸƳ ɍîƏƓǁ ƕȹƏƑȹǄȹ-Č ƕȹìɀïǁäĀ-Č ) øǁ îĀƪǆǄ îǐƷ îɀîƾƗ þǄ æíĀƢƉǄSPT( 
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ƑăȹǆƑƙ :ƕƪƽƑǆǄǁäĀ ƛƏƑƗǆǁä 
Ď-Č :ƕɀîìƬǄǁä îĀƢƬǁä ýȹǐƾƗ 

 þùùùƙ ÿùùùǆ ƗùùùƞƙƓǈǃåā çïƼāùùùƙǆǃå ƗùùùȻƑƓȻǆȻɜāǒƞǃå óåāùùùƤǃå èƓùùùǈƓȻƕ Ǐùùùǃã åĄíƓǈƙùùùƪå ƗɂïíùùùƮǆǃå ïāƤùùùƮǃå þȻùùùǒǀƙ
 ɏïåïùùơǃå ïǒùùƪǂƙǃå )Rock-eval Pyrolysis( ǆǃå ïāƤùùƮǄǃ íùùǒíơƙǃ þíƤƙùùƪƙ Ǒùùƙǃåā ƗɂïíùùƮƗùùȻǃƓǆƙơǙå 

ƗȻõƽǈǃåÜ ƗȻāưƶǃå çíƓǆǄǃ ɏïåïơǃå êāưǈǃåāÜ ðƓùƺǃå āá /ā Ɋƽǈǃå íǒǃāƙ ǏǄƵ çïíǀǃåāÜ  ûƓùõǈ ǏùǄƵ þíƤƙùƪƙā
ïāƤùƮǃå ǑùƼ ƗȻāùưƶǃå íåāùǆǃå ÷āùǈā ƗùȻǆɜ íùǒíơƙǃ ƴùƪåā )Alaug, 2011b; Peters and Cassa, 

1994ƗǄƮƽǆ èƓǈƓȻƕ ïƼāƙ þíƵ ÿǆ þƹïǃå ǏǄƵ (Ü ùƬā èǄǆ ɆùǆƵ þùƙ Ǒùƙǃå èƓùǆāǄƶǆǄǃ ƗùȻǈƓȻƕǃå èƓǆāùƪïǃå
 āƬǈǆ ïǒƹ ïɂïǀƙ ÿǆ ƓǌǒǄƵ ýāƮơǃåï)SPT VOL.6) ) ÿāïƤàā ǑǆȻɜơǄǃ ƗƪåïíāĎČčĒ (þ. 

Ď-Č-Č :ƕȹôƻǆǁä ƕȹǁƑǄƗƟǗäĀ ƕȹĀƮƴǁä æìƑǄǁä æîøøƺĀ 

) ɆɜùƬ Ɨùƪāïíǆǃå ïƓùȺǓå ǑùƼ ɖǆƶǄǃ ƗȺƪǈǃƓȺ ƗȻāưƶǃå çíƓǆǃå çïƼāā ƴɂðāƙ ɄǄƙƤǒď-č(Ü Ƽ ɏïùƑƕ Ǒùƽ
ùȺƵñƓ-č ƗùȻíɂðǃåā-č  āùưƶǃå ÿāùɁïǂǃå ƗùǆȻƿ ëāåïùƙƙ ɏ(TOC)  ÿùǆ Ɨùƪāïíǆǃå èƓùǈǒƶǄǃ0.14 wt%  Ǐùǃã

0.68 wt %  ā Ɠǌõƪāƙǆ ƸǄƕɂo.34 wt %  üǃîǃāíƶƙ  åĄíùƞ çïùǒǀƼ ÿɂïùƑƕǃå ÿǒîǋ ǑƼ ƗɂïíƮǆǃå ïāƤƮǃå
ƗȻāưƶǃå çíƓǆǃƓȺ ýāíƞ)Ď-Đòāƶǃå ïƑƕ ǑƼā .(-č)Auch-01 āưƶǃå ÿāɁïǂǃå ƗǆȻƿ ëāåïƙƙ ( ɏ(TOC) 

ÿǆ 0.59 wt% Ǐǃã1.35 wt %  ā Ɠǌõƪāƙǆ ƸǄƕɂ2.14 wt % ) ýāíƞĎ-Ď(Ü  ïāƤƮǃå ÿƎƼ þƛ ÿǆā
ûƓƛǒǆǃå ɏïƑƕ ǑƼā .åĄíƞ çíǒƞ Ǐǃã Ɠǆ ƓĄƵāǈ çíǒƞ íƶƙ ïƑƕǃå åîǋ ǑƼ ƗɂïíƮǆǃå-č ûƓƛǒǆǃåā-Ď  ƗǆȻƿ ëāåïƙƙ

 āưƶǃå ÿāɁïǂǃå)ɏTOC (ÿǆ 0.82 wt% Ǐǃã5.40 wt % ǌõùƪāƙǆ ƸùǄƕǒ Ɠ2.55 wt  %) ýāíùƞĎ-
Ď(Ü  ÿǆā.çðƓƙǆǆ Ǐǃã çíǒƞ ƗɂïíƮǆ ïāƤƮ íƶƙ ïƑƕǃå åîǋ ǑƼ ƗɂïíƮǆǃå ïāƤƮǃå ÿƎƼ þƛ 

ùùɜ ÿǒùùƕ Ɨùùƿǚƶǃå Ǐùùǈơǈǆ ÿƎùùƼ üǃîS2 ǆā Ɏāùùƙơ  ɏāùùưƶǃå ÿāùùɁïǂǃå ǑùùǄǂǃå)TOC þùùöƶǆ ÿá ñùùɜƶȻ (
 ÿɂāƓǂƙǄǃ Ɨƪāïíǆǃå ƗɂïƤƮǃå èƓǈǒƶǃåƗȻƞāǃāǒƞǃå ñƓȺƵ ɏïƑƕ ǑƼ-č ƗȻíɂðǃåā-č ƗɂïíƮǆ ïāƤƮ Ɇƛǆƙ 

 ā ƗȻāưƶǃå çíƓǆǃƓȺ çïǒǀƼ ÿāɁïɜāïíǒǌǃå íǒǃāƙ ǑƼ çïíǀǃå Ɠǌǃ ñȻǃ ɜƬ)Ɇď-Ď( èåî ƗùǄǒǄƿ èƓǈǒƵ íāƞā ƴǆ .
 íùùǒǃāƙ ǏùùǄƵ çíùùǒƞ çïíùùƿèƓǈāɁïɜāïíùùǒǌǃå ɆɜùùƬ)ď-ď)ÿǒƞāïíùùǒǌǃå ɆùùǆƓƶǆ ÿǒùùƕ Ɨùùƿǚƶǃå ɆùùƛǆȻ ɏîùùǃå (HI (

)ɏāùùưƶǃå ÿāùùɁïǂǃå ɆùùǆƞǆāTOCòāùùƶǃå )ïƓùùȺǓå ǑùùƼā .(-č ÜûƓùùƛǒǆǃå-čûƓùùƛǒǆǃåā Ü-Ď Ǐùùǈơǈǆ Ơùùưāǒ (
 ƗƿǚƶǃåS2 Ɇǆƞǆā  ɏāưƶǃå ÿāɁïǂǃå)TOCɜƬ) (Ɇď-Ď ( çíǒƞ ïƓȺǓå ǉîǋ ǑƼ ƗɂïíƮǆǃå ïāƤƮǃå ÿá

.çðƓƙǆǆ Ǐǃã Ɠǆ Ćíơ Ǐǃã 
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) ɆɜƬď-č(Ü .Ɨƪāïíǆǃå ïƓȺǓå ǑƼ ɖǆƶǄǃ ƗȺƪǈǃƓȺ ǑǄǂǃå ɏāưƶǃå ÿāɁïǂǃå ƴɂðāƙ Ơưāǒ 

 
) ɄɚƪĎ-č(Û  þǐƓ ƕƽǘƴǁä ǍǆƟǆǄ ƞƮĀǐS2 ĀTOC .ƕǄƑǊƗ óĀƟ Ǐƺ ƕƨĀîìǄǁä îƑȸǒǁ 
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) ɄɚƪĎ-Ď(Û  þǐƓ ƕƽǘƴǁä ƞƮĀǐTOC ĀHI îƑȸǑä Ǐƺ ƕɀîìƬǄǁä îĀƢƬǁä ýȹǐƾƗ Ǐƺ ƕǄìƢƗƨǄǁä 

ƕǄƑǊƗ óĀƟ Ǐƺ ƕƨĀîìǄǁä 
Ď-Č-č  :ƕȹĀƮƴǁä æìƑǄǂǁ ɍîäîƟǁä éĀƮǆǁäĀ þǐƜĀîǐǀǁä öĀǆ 

ðƑȸƳ îƏƓ *-Č  

)ýāíƞ ýǚƤ ÿǆĎ-ĐñƓùȺƵ ïùƑƕ ǑƼ ÿǒƞāïíǒǌǃå Ɇǒǃí ƗǆȻƿ ƸǄƕƙ (-č  ûƓùǆƵǕå íùǈƵĎĔēč  ïùƙǆ
āĎĔĔď ïùƙǆ 305 mg HC / g TOC ā318 mg HC / gTOC  ÿá ǏùǄƵ ýíùǒ åîùǋā Ǒǃåāùƙǃå ǏùǄƵ

 ÷āùùùùǈ ÿǒƞāïùùùùǒɜ Ǒùùùùǋ çïƼāùùùùƙǆǃå ƗȻāùùùùưƶǃå çíƓùùùùǆǃå ÷āùùùùǈIIÜ  Ɇùùùùǒǃí ÿǒùùùùƕ Ɨùùùùƿǚƶǃå Ǐùùùùǈơǈǆ ýǚùùùùƤ ÿùùùùǆ üǃîùùùùɜ
)ÿǒƞāïíùǒǌǃåHI (ÿǒƞùƪǂǕå Ɇùǒǃíā (OI)  ɆɜùƬ) ǑùƼ Ɠùǆɜď-Đ Ǒùǋ çïƼāùƙǆǃå ƗȻāùưƶǃå çíƓùǆǃå ÷āùǈ ÿƎùƼ (
 ÷āǈ ÿǒƞāïǒɜII āIV  ïí ƸǄƕƙ Ɠǆɜ)Ǐùǆöƶǃå çïåïơǃå ƗƞmaxT (Đďĕ þ°  êāùưǈǃå ƗùǄơïǆ ÿƎùƼ åîùǌǃ ƓùĄǀȺõā

ïɜȺǆǃå êāưǈǃå ƗǄơïǆ Ǒǋ ƗȻāưƶǃå çíƓǆǄǃÜ  ÿǆ ïƕǂå ûƓǆƵǕå íǈƵ ÿǂǃāĎĕČČ  Ɇùǒǃí ƗùǆȻƿ ɆùƮƙ ïùƙǆ
 ÿùǆ Ɇùƿá Ǐùǃã ÿǒƞāïíùǒǌǃå50 mg HC / g TOC  ÷āùǈ ÿǒƞāïùǒɜ āùǋ ÿǒƞāïùǒǂǃå ÷āùǈ ÿƎùƼ þùƛ ÿùǆāIV 

 āåïùùùƙƙ éùùùǒơ Ɨùùƞïí çíƓùùùɂðǃ Ɨùùƞǒƙǈ ÿùùùǆ Ǐùùùǆöƶǃå çïåïùùơǃå Ɨùùùƞïí ƗùùǆȻƿ ëĐđđþ ° ǏùùǃãĐēĒþ ° ÿá íùùùɜâǒ åîùùùǋā
 ÿǆ ïƕǂá ɖǆƵ íǈƵ êāưǈǃå ƗǄơïǆĎĕČČ ƝưƓǈ ûāƼ Ǐǃã ïƤƋƙǆ êāưǈ ïƙǆÜ  Ɨùƞǒƙǈǃå ǉîùǋ íùǒǂƋƙ þƙùɂā

)ÿǒƞāïíǒǌǃå Ɇǒǃí ÿǒƕ Ɨƿǚƶǃå Ǐǈơǈǆ ýǚƤ ÿǆHI () Ǐǆöƶǃå çïåïơǃå Ɨƞïíāmax(T ) ɆɜƬď-đ(. 

ƕȹìɀïǁä îƏƓ *-Č 
ùùǆȻƿ ëāåïùƙƙ ÿùùǆ ÿǒƞāïíùùǒǌǃå Ɇùùǒǃí Ɨ60 mg HC /gTOC  Ǐùùǃã225 mg HC / gTOC  ɊùùƪāƙǆȺ

)155.8 mg HC / gTOC ÷āùǈ ÿǒƞāïùǒɜ āùǋ ÿǒƞāïùǒǂǃå ÷āùǈ ÿá ýíùǒ åîǋā (IIIÜ  ÿùǆ ƗùǄǒǄƿ èƓùȻǆɜ íāùƞā ƴùǆ


