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The Upper Devonian Duperow Formation i n the norther n 
Williston Basi n display s roughl y 1 7 carbonate-evaporit e 
cycles. Eac h cycle , i n ascendin g order , comprise s marin e 
shelf, biostrome , restricte d shel f an d salin a facies , an y o f 
which ma y b e missin g o r repeated . Dupero w cycle s ar e 
commonly predictabl e bot h regionall y an d vertically , 
presumably reflectin g effect s o f allocycli c glacio-eustac y 
and distan t shelf-margi n barriers . However , thre e aberran t 
cycles in the upper Duperow responde d t o two local events : 
the subsidenc e o f th e Fla t Lak e subbasi n i n southeaster n 
Saskatchewan an d th e concurrent growt h o f unusually thic k 
biostromes t o the south . 

The biostromes , lackin g intervenin g anhydrites , ar e 
formed o f stromatoporoid-cora l floatstone , boundston e an d 
grainstone, and exten d a s a  quasi-barrier from southeastern -
most Saskatchewan , acros s northwester n Nort h Dakot a an d 
northeastern Montana, to the Little Rocky Mountains. To the 
north a n equall y extensiv e arcuat e bel t o f exceptionall y 
thick nodular-mosai c anhydrite , formin g mos t o f cycle s 1 2 
and 13 , replace s th e biostromes . Underlyin g marin e shel f 
deposits doubl e i n thicknes s northward , perhap s markin g 
initial subsidenc e o f th e Fla t Lak e subbasin . Th e Fla t Lak e 
halite, in the upper part of cycle 14 , occupies the subbasin a s 
a contiguou s bod y u p t o 2 5 m  thic k i n southeaster n 

Saskatchewan an d a s remnant bodie s t o the wes t an d south . 
The nodular-mosai c fabri c o f cycle s 1 2 an d 1 3 anhydrite , 
which immediatel y overlie s plana r stromatolites , an d 
exceptional feature s attribute d t o vadose-zon e leachin g i n 
cycles 1 2 an d 1 3 biostrome s sugges t shallo w hypersalin e 
conditions an d subaeria l exposure . Ubiquitou s columna r 
stromatolites beneat h cycl e 1 4 halit e indicat e mor e 
uniformally submergen t salinas . 

This uniqu e Dupero w paleogeograph y se t th e stag e fo r 
productive stratigraphi c trap s i n norther n Divid e County , 
North Dakota , downdi p o f th e sinuou s souther n ape x o f th e 
Flat Lak e halite . Ambrose , Goosenec k an d lesse r oi l pool s 
along this trend are developed a s relatively thin pay zones i n 
dolomitized cycl e 1 4 restricte d shel f facie s an d overlyin g 
cycle 1 5 marin e shel f facies . Althoug h thes e pool s occup y 
subdued structura l noses , th e principa l trappin g componen t 
is location withi n updip embayments o f the Fla t Lake halit e 
with updip loss o f porosity an d permeability i n salt-plugge d 
dolomite an d limestone . A  broa d bel t o f dolomitize d roc k 
south o f th e Fla t Lak e halit e enhance s potentia l fo r 
additional discoveries . Simila r stratigraphi c trap s ma y exis t 
downdip o f th e fa r mor e extensiv e Fla t Lak e halit e i n 
southeastern Saskatchewan . 
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