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Prel iminary apatite fission track data from 17 Precam­
br ian crys ta l l ine basement samples f rom M a n i t o b a and 
Saskatchewan fall into three groups. O n e group has older 
ages between 473-402 M a . Another group has young ages 
between 111-5.9 M a . A third group has intermediate ages 
between the other two groups. Al l samples are characterized 
by markedly shortened horizontal conf ined track lengths, 
generally < 12 microns. This indicates that the observed ages 
have been considerably affected by partial anneal ing. Appar­
ently, basement c o o l e d to a temperature b e l o w that of 
complete track anneal ing (about 120 degrees C) , whereas 
temperatures under wh ich track shortening evo lved should 
have prevai led at later times than the observed ages. The 
older group of ages is consistent w i th , although perhaps 
younger than ages determined by other investigators, and 
probably represents a partial resetting of ages originally estab­
l ished by Late Proterozoic-Early Cambr ian erosion of the 
Canad ian Shie ld . Age and H C T L data wi th in this group show 
no geographic trend or relation to present depth. This sug­
gests that m u c h of the W i l l i s t o n Bas in never a c h i e v e d 
temperatures of 90 degrees C , at any t ime during Phanero­
zo ic . Furthermore, these samples appear similar to others 
lying beyond the current limits of the Wi l l i s ton Bas in . This 
suggests that the initial late Precambr ian-Ear ly Cambr ian 
epeirogenic event may not have been specif ical ly related to 
any mechanism that subsequently control led the Phanerozoic 
subsidence of the Wi l l is ton Bas in . The mechanism for the late 
Precambrian-Ear ly Cambr ian epeirogeny is enigmatic. 

Young samples come from a relatively great depth and 
are concentrated in the southern and western parts of the 
study area. This group of ages reflects nearly complete a n ­
neal ing in response to max imum burial during the Tertiary. 
Although the achievement of max imum temperatures in these 
samples is a young event, the thermal environment responsi­
ble for this anneal ing does not persist to the present. Samples 

wi th intermediate ages appear to have been less affected by 
Tertiary burial. 

This work suggests that thermal history analysis of the 
Wi l l is ton Basin and the underlying basement can provide 
constraints on both the thermal history, wh i ch is important for 
hydrocarbon potential, and the tectonic causes of basin sub­
sidence. 
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Lower Paleozoic strata in the Wi l l is ton Basin comprise a 
basal clastic unit (Earl ie, D e a d w o o d and W i n n i p e g forma­
tions) and an upper sequence of carbonates and minor 
evaporites (Red River, Stony Mounta in , Stonewal l and Inter­
l a k e f o r m a t i o n s ) . To d a t e in S a s k a t c h e w a n , o n l y t he 
Ordov i c i an Red River Formation has produced economic 
quantities of hydrocarbons. In contrast, all these Lower Paleo­
zo ic formations, are productive in the adjacent portion of the 
Wi l l is ton Basin in Montana and North Dakota. Notably, only 
254 wel ls penetrate Ordov ic ian strata in the southern one-
th i rd of S a s k a t c h e w a n (Tp 1 to 2 5 ) . A n a l y s i s of t he 
distribution of source and reservoir rocks, oil generation and 
migrat ion history, basement structures and hydrocarbon 
shows indicates that significant Lower Paleozoic oil reserves 
remain undiscovered in Saskatchewan. 

Sixteen wel ls , including two dril led horizontally, have 
produced (to October, 1994) approximately 1.2 x 1 0 6 bbls 
(0.2 x 10 6 m 3 ) of oil from Red River strata in Saskatchewan. 
Kukersites in the lower Red River (Yeoman) are the source for 
this o i l . Product ive wel ls , wi th the exception of A ldon W e i r 
Hi l l 9 -29 -6 -6W2, are located wi th in or immediately adjacent 
to the Saskatchewan part of the source rock sub-basin (Rge 9 
to 2 1 W 2 ) . Hydrocarbon prospects in Lower Paleozoic strata 
wi th in this region and to the east are enhanced by recent 
studies (Burrus et a l . , this vo lume) wh ich indicate that genera­
tion and migration of Red River-sourced oil occurred before 
growth of the Nesson anticl ine as a potential barrier to updip 
migration of large volumes of oil from the more thermally 
mature areas of North Dakota and Montana. The recovery of 
90 ft (27.4 m) of oi l , 100 ft (30.5 m) of oi l-cut mud and 120 
ft (36.6 m) of water in a drillstem test of the Interlake Forma­
tion at the M O W S N Redvers 14-19-8-32W1 wel l indicates 
petroleum potential in an area having few penetrations of 
Si lur ian or Ordov ic ian strata. 

Exploration of the hydrocarbon potential of Lower Paleo­
zo ic rocks in southern Saskatchewan wi l l l ikely increase 
w h e n u n d e v e l o p e d deep rights revert to the C r o w n in 
Apr i l , 1998. 
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