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Fingerprinting Formation Waters Using Stable Isotopes: 
Applications To Petroleum Exploration And Produdion 

By Ass. Professor Ben J. Rostron, Dept of Earth and Atmospheric Sciences, 
University of Alberta, Edmonton, Alberta, Canada, 

a visiting scientist at CSIRO Petroleum 
(WA Branch Meeting on April lith, 2002) 

During petro leum exp lorat ion and 
producti on operations the question 
often ari ses as to wether the f luid 

recovered during we ll -test ing is p ure 
formation-water or contaminated w ith drilling 
flui d? A variety of water chemica l techniques 
(e.g. sti ff diagrams) have histor ica lly been 
used to a nswer thi s q uesti on. However, 
standard chemica l fingerprint ing techniques 
can be problematic or ambiguous, especially 
w hen workin g in env ironments w ith 
evaporites (hence brine fo rmation-water), or 
in shallow (fresh fo rmation-water) sett ings. A 
new f ingerpr inting technique using stab le 
isotopes of hydrogen, oxygen and s trontium 

in fo rmation-waters has been deve loped that 
overcomes many of the prob lems w ith 
prev ious methods. 

O ur on-go ing sampling program h as 
co ll ected more than 900 sa mples from 
producing wells and drill-stem-tests in the 
W illi ston Basin (Canada-USA). These data 
have all owed us to create an isotop ic 
database of fo rmati on-waters in the basin . 
Thi s database has enab led the use of i sotopic 
f ingerpri nting techniques in a var iety of 
exp lorat ion and producti on operat ions, 
including: 

1) During drill- stem-testing and swabb ing 
operations to determ ine if the recovered 
flui d is formation water; 

2) As a p roduct ion m on itor ing too l, to 
determine if produced f luids are ori ginating 
in the perforated zone (versus leaking into 
the wellbore from other fo rmations); 

3) As an aid to explorati on, by enhancing 
understanding of reservoir continuity. 

Th ese techniques are relative ly fast and 
inexpensive, and have proven very useful to 
t he petroleum industry. 
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