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ABSTRACT 
Three stratigraphicall y restricte d oi l families dominat e th e are a 

south o f th e Ca rbon i f e rou s subcro p i n sou thwes t e r n 
S a s k a t c h e w a n . Oil s i n th e s t r a t ig raph i c in te rva l o f th e 
Mississippian Madiso n t o Lowe r Cretaceou s Mannvill e o f th e 
Battle Creek , Rapdan-Battru m are a hav e >  210° C boilin g point , 
saturate fraction s characterize d b y pristane/phytan e ratio s <  1 , a 
p redominance o f even/od d n-a lkanes , hig h C2 3 tricyclic/C.™ 
pen t acyc l i c t e r p a n e s , a  C3 5 hopan e p r o m i n a n c e , an d 
d i a s t e r a n e / r e g u l a r s t e ran e ra t io s < 1 . Thes e oi l s ar e 
compositionally simila r t o Famil y C  oil s o f th e Madiso n subcro p 
p e t r o l e u m p rov inc e i n sou theas t e r n S a s k a t c h e w a n an d 
southwestern Manitoba . Wor k i n th e easter n Willisto n Basi n ha s 
correlated suc h oil s t o a  Lodgepol e sourc e rock . Trisnorhopan e 
thermal maturit y ratio s (Ts/Tm ) sugges t tha t Famil y C  oil s i n 
sou thwes t e rn S a s k a t c h e w a n ar e o f lo w the rma l ma tu r i t y 
(commonly 0.7 2 <  V R <  0.78) , an d tha t the y wer e derive d fro m 
source rock s nea r the i r onse t o f s ign i f ican t h y d r o c a r b o n 
generation (V R =  0.7%) . Lo w therma l maturitie s resul t i n oil s o f 
high density , suc h tha t subsequen t biodegradatio n ha s a  mor e 
serious affec t o n oi l quality tha n woul d b e observe d i f the oil s ha d 
initially bee n mor e mature . 

A pervasivel y biodegrade d oi l famil y occurrin g i n th e Bakke n 
Formation, particularl y nea r it s subcro p edge , ha s a  >  210° C 
boiling poin t saturat e fractio n characterize d b y pristane/phytan e > 
1.0 an d diasterane/regula r steran e >  1.0 . I n thes e way s thi s famil y 
of oi l s r e s e m b l e s Fami l y B  o i l s , a n oi l famil y a l s o 
s t r a t i g raph ica l ly res t r i c te d t o th e Bakke n Fo rma t io n o f 
southeastern Saskatchewa n an d southwester n Manitoba . Famil y 
B oil s i n southeaster n Saskatchewa n ar e derive d fro m Bakke n 
source rocks . Ther e the y hav e cons i s t en t l y hig h the rma l 
maturities, Ts/T m >  1.1 , tha t hav e bee n attribute d t o a  delaye d 
expulsion threshold . A  noticeabl e differenc e betwee n Bakke n oil s 
in sou thwes te r n Saska tchewa n an d Fami l y B  oil s i s thei r 

consistently lo w therma l maturit y indicator s (generall y C2 9 sterane 
S/R <  1. 0 an d Ts/T m <  0.6) . Thi s suggest s eithe r derivatio n fro m 
a sourc e roc k o f comparabl e maturit y t o Lodgepol e source s 
feeding th e Rapdan-Dol la r d Mesozoi c oilfiel d tren d o r a n 
alteration o f thermal maturit y indicator s b y biodegradation . 

The thir d oi l famil y i s restricte d t o Vikin g reservoir s an d i s 
also characterize d b y pristane/phytan e ratio s >  1. 0 an d hig h 
diasterane/regular steran e ratios . Thes e oil s ca n b e distinguishe d 
from oil s i n th e Bakke n Formatio n b y thei r consistentl y highe r 
percentage o f hydrocarbons , hig h saturate/aromati c hydrocarbo n 
ratios, enrichmen t i n C2 8 steranes an d hig h therma l maturities . 
Other worker s hav e suggeste d tha t th e sourc e o f thes e oil s i s th e 
overlying Uppe r Cretaceou s portio n o f th e Lower Colorad o Grou p 
shale succession . Hig h therma l maturitie s resul t i n oil s o f lo w 
density an d hig h quality , suc h tha t subsequen t biodegradatio n o f 
these oils , al thoug h a s pervasiv e a s tha t affectin g othe r oi l 
families, i s no t perceive d a s equall y detrimenta l t o oi l qualit y i n 
the Viking . 

All thre e familie s exhibi t variabl e degree s o f biodegradatio n o r 
water washing . Water washin g i s inferred b y th e selectiv e remova l 
of mor e solubl e hydrocarbons , particularl y benzen e an d toluene . 
Biodegradation i s recognize d b y th e selectiv e remova l o f n -
alkanes i n both th e >  210° C boilin g poin t saturat e fractio n an d th e 
gasoline range . Decreasin g heptan e valu e appear s t o be on e o f th e 
mos t sys t emat i c va r i a t ion s tha t a c c o m p a n i e s inc reas in g 
biodegradation. Oi l densit y an d AP I gravit y generall y var y wit h 
heptane valu e indicatin g tha t biodegradatio n i s a  dominant contro l 
on oi l qualit y i n th e region . Simila r pattern s o f variatio n ar e 
observed i n Bakke n oi l pools , bu t th e degradatio n o f Vikin g oil s 
provides on e o f th e stronges t correlation s betwee n progressiv e 
changes i n heptan e valu e an d AP I gravity . Biodegrade d oil s ar e 
genera l ly wate r washed , bu t wate r washin g i s no t a lway s 
accompanied b y biodegradation . 

© Saskatchewan GS 2010 - Sixth International Symposium, 1991.


