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WIRELINE GEOCHEMICAL LOG ANALYSIS 
OF THIN BED RESERVOIRS 

GULF OF MEXICO 

Reliable detectiort of low contrast p.jy se~:tims i n  
offshore Pliocenestrata has heenfxil i tated lhv the tncrr;isrd 
resislivity associated with the oil andgas over the a~soci,itecl 
shales and water zones. However. the contrast in  resist!v~t y 
is often more difficult to detcct in snme re5ervoirs. Conse. 
quently, lowcontrast reservoir I i n r i zon~  ma!: he  over^ 

looked. 
Detailed lithological studies reveal that i n  many cases 

the subtle low resistivity reservoirsconsistof thin alternating 
laminae or beds of sandstone ,md shale. Core oluss usuallv . - 
indicate the sandstone lenses have lcmu ruiltvr si~turations, 
hiqli resistivity and g w d  porosity. Associated shaly Ihyers 
have limited porosity and permeability, high water satura- 
tions and low resisti\,ity. Proper evaluation o i  porosity and 
f l ~ ~ i d  saturation is dilficult as the vertical resrht ion o i  many 
wireline servicesis too large to resolve t he true properties o i  
the thinly layered hydrocarbon productive sandstones. The 
wireline log response reflpcts the average water saturation 
and porosity of both the producttve sand and the now  
productive shale layers 

Evaluation of thinly layered reservoir rocks is iacilitated 
by an integration oi wireline lng data and data rlrrived from 
detailed evaluat ionoi  core saniples. This talk .~cldresses one 
metl ind hl inteyr,>t~rig core widu.~f ion uvtli gc.n(.lit'mi(..il 
wireline log nie;isurenicnts. 

The n h j ~ c ~ i v e  is to compare wireline geochemird,l 
methods ;)11r1 t r a d i i o l  m e t l i d s  to drtermine if the 
geochem~caleval~~ation has an!; i idvant~>grsov~~r  traditional 
evnlualion lor thtnly tredded reservoirs. 111 the example well, 
the wirrline gencheni~cal method measures highrr hyc!rr> 
carhon volume in  a thit ihed reservoir. The higher hydre- 
carhon volume resuit; from li iqhrr c o m p u t ~ d  effective 
porosity from ll ic genc hemrcill muthnd. Porosity is v e r i f i d  
i rom core measuretilent, but since unly ~irlrrv;lll cores 
r.xlter than whole-core plugs are availablv, porosity aqrra* 

ment is considered to be a qualitative vcr i f ic~~t ion. Qumti. 
tativc4y. the wireline geochemical method is used to calru. 
late and cnnip;lre to core nieasurement, values of cation 
exchange capacity f rom a knowledge of clay types and 
ahundances. 

T ~ P  wirrline grorhemical method uses "a grochernical 
model" that has heen calibrated with several hundred corv 
plug nir!asilrc~rnents o l  r~!r~mrnts, minerals, porosity, cation 
exchange capacity, grain size. and permmhdity f rom pre. 
vious stitdies. The mineralogy defined by tlir grochrn i i r , i  
niodel piovides the hasis for defining tool responses n t d e c l  
lor tr i tr.rprrtnl iw~o! the sdtd port innoffhe rock. Acldition;d 
wtreline rneasurenients p r u d e  information ior the !luid 
portion o l  IIW rock. Combining the ilttid analysis and t h ~  
mineralogy provides the calculation ot l i y d r n ~ : c ~ r l ~ o ~ ~  
rrsrrvcs. Thp wircline geochemical nietliod rrqi t i r rs o m  
more loqqttiq run which collecls over twice as much data .IS 

t rxI i t io~i ;~l  lrqgiriq rtlns. 
From aromp;~r~son of the wtrrliiie geochemical method 

with trac!itiotiril ~ i ~ r t / l o d s .  IW! I'UIIC/II~~ that the mineralngv 
clerivecl f r rm the eleincntal l r q  m w s u r t ~ n i r n t i  provides cldv 
iral-t~ons th i~ t  are g-nnfijrnrrl I,? <.orpi thus contrihiiring to 
the evaluation o! thinly bedc ld  rrw,rv<>irs. 


