
EVENINQ MEETINQ-MAY l$l= are wed for dl/oll correIatlone and for the appoxrmatewti- 
mation of the 'W% ratios of the source mck kerogen. The 
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cal S u m )  ;at Hsnnover, in the Stable isotope Section. Attsr 
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&ophys)cr at the Unlverslty of Bonn. in 1974 he nturned to 
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THE USE OF STABLE ISOTOPES IN HYDROCARBON 
EXPLORATION (Abstraot) 

Knowledge of the type and maturity of organic matter 
concentrated in the m t a  of wdimentary basinn, and know(- 
edge of the wrreleUllonsbcheen source rocksand hydmcar- 
bons are becoming moenUal premquisltfs for wccwsfut 
hydmcubon exploration. 

Carbon isotopes have been ured for many years in crude 
oillcrud. dl and crudeoiWwurce mck cormlath work. The 
method is b d  on the fact that lheoarbon isotooe ratlos of 
crude oils, mok extracts (la carbon wmpoundd aoluMe In 
organic eoivents), and kemgm (InsoluMe organic com- 
pounds) a n  similar if they are genetically dated, ie, i f  the 
kerogen is the ogsnio source of the rook extract or of the 
CNde 011. 

Several more sophirtlcaled isotopic correlation tech- 
niques have been dsveloped recently, such as the "Isotope 
Wwcuwe" method. This mahod is an emoiricai amroach 
which g ivu  intormatfon on oilloil or dl/source rock.wrrela- 
Uon end ailom the identification of bacterial degradation of 
crude oib end rock extmcta Crude db or rook extracts. are 
separsted Into Mturatea, arometia, heterocomponent8 and 
asphalbnea The carbon Isotope panems of thew frsctiom 

improved in many amw BY me adaitiona~ dotennlnation of 
the hydrogun kottope ratio8 of Ma oil fraction% 

Gulsource rock m i e t I D M  ara applied even more 
dimctly in hydrocarbon exploration. The spplicatlone are 
bamd on the relationship balwwn the carbon kotopa raUw 
of the methane, and the typeand maturity (1.0. vitrinitereflec- 
tame R 1  of theorganic material from which the methane had 
beenfonned. 

Typical applications uo carbon i8otope detenninationa 
of methane from: - new gas rewwolrs or ga8 in order to ldsntlfy thdr 

source roclu. This information can dsnne Wg& (or 
driliing operations and can inffuenoe the drilling rtntegy 
tn frontier a n w  - cuttinge whioh will show lf hydrocarbons preaent in the 
cuninp haw, been generated inaitu or not. Thew iao- 
t o p  determineUons permit the IdentHlclltion of mlgrated 
hyd-ban& 
The method is p m n t l y  being improved and modifled 

for the isotopic idantificetion of gaws which leak f r o m m -  
wlra to the cub and ue absorbed in surface Mdlmanm. 

Two main probtema have bwn recognized: 
i) The amount8 of methane pnuMt in Mdimenta are very 

small. A technique had to be dwdopod for handling ex- 
tremely small amounta of gas withoutintroducing isotope 
fradionetion by chemical or maw spectrometric pro- 
cedurea 

11) Changea in the hydrocarbon compdtlon and isotope 
ratios c m  happen before. during. M d  m r  the Mmpling 
of the redimentr. Procadurea have bwn dwdopedwhkh 
allow identlfioatlon of m d a r y  lsotope fractionrtlon 
cawed by oxidizing baotarie in Me bottom 8edimenta 
or by degassing during the storage of the mmplm. 
Labontory experiments have bean canied thmgh to 

overcome thaw dWficultie* end the identification of deep& 
pooled hydrocarbone by iaotope rnalyresof wdimentgsra 
will probably soon bewmea competitive tool in hydrocarbon 
exploration. 


