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The Mississippian System in the Wi l l is ton Basin lends 
itself to sequence stratigraphic analysis. The basal Lodgepole 
Formation (Mississippian) contains open marine fauna and is 
marked by sea level rise wh ich f looded the Bakken basin. 
This f looding event was the base of a high stand systems tract 
wh ich prevai led, wi th one except ion, from the Kinderhookian 
through the Meramec ian . 

The Lodgepole Formation contains thick progradational 
wedges of carbonate that formed cl inoform morphologies. 
The toes of these cl inoforms are dominated by shaley carbon­
ates. There are mul t ip le depos i t iona l c y c l e s w i th in the 
Lodgepole that we re produced by variations in sea level and 
rates of progradation. 

Mission Canyon and Charles deposition was marked by 
two sea level rise cycles and a pronounced, but subtle base 
level fall. The first sea level rise f looded the M C 2 interval, and 
the second occurred at the base of the M ida le (Charles For­
mation). W i t h i n the middle Mission Canyon interval, base 
level fall introduced sil iciclastic detritus into the carbonate 
basin. The Kisbey Sandstone marks this base level fall and 
subsequent rise cyc le . 

Dur ing Charles deposit ion, a high stand systems tract 
was present and thick salts, associated wi th progradational 
paracycles, precipitated wi th in the center of the Wi l l is ton B a ­
sin. 

The top of the Charles is marked by an unconformity and 
a base level fall. Terrigenous elastics of the B ig S n o w y Group 
(Chesterian) cap the Char les. W i th i n the B ig S n o w y Group 
(Kibbey, Otter, and Heath formations), base level rise and fall 
cyc les are present. 
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Mission Canyon Sherwood beds are important explora­
tion targets a long the northeast flank of the Wi l l is ton Bas in . 
S h e r w o o d beds are near-shore and shore l ine carbonates 

wh ich grade by facies change into sabkha anhydrites. Shore­
l ine reservoirs are dominated by porous and permeable , 
oolit ic l ime grainstones. Del ineat ion of shorel ine producing 
trends indicates that fields occur near the facies change from 
c a r b o n a t e to a n h y d r i t e . A n h y d r i t e a n d i m p e r m e a b l e 
dolomudstone traps developed updip of shorel ine trends and 
are slightly embayed across paleostructural and present day, 
southwest-plunging anticl ines. 

Basinward of shoreline trends, carbonate shoals deve l ­
oped along paleo-anticl inal trends. Shoals are dominated by 
oolit ic and pisolitic packstones and grainstones. Porous reser­
voirs are locally developed in these moderate to high energy 
deposits. Upd ip traps are impermeable l ime mudstones and 
dolomudstones. 

Reservoir heterogeneity is control led by variations in de­
positional facies, location along structural trends, fracturing, 
and diagenesis. Reservoir compartments are moderately to 
extensively separated by these components. 

W i th in fields, the cyc l ic and thin-bedded nature of reser­
vo i r fac ies p r o d u c e s l imi ted in te rconnec t ion of porous 
intervals. To exploit this level of heterogeneity, detai led core 
and wire l ine log studies must be conducted. Seismic data and 
subsurface mapping provide the means of unraveling struc­
t u r a l c o n t r o l o n r e s e r v o i r d e v e l o p m e n t . R e s e r v o i r 
heterogeneity created by variations in diagenesis require de­
ta i led petrographic charac ter iza t ion . Incorporat ing these 
analyt ical techniques in field development reduces overall 
risk and sets the stage for enhanced recovery, lower cost infill 
dril l ing, and horizontal technology. 
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The Lodgepole Formation produces from an early Missis­
sippian, Waulsort ian- type bioherm at Dickinson field, North 
Dakota. The reservoir matrix is nearly pure l imestone. Pores 
consist of open stromatactis structures and dissolution-en­
h a n c e d , late stage fractures. Porosity is descr ibed by a 
log-normal distr ibut ion. Permeabi l i tes exceed one Darcy. 
W e l l s in the reservoir center penetrate 290 ft (88.5 m) of 
reservoir and are capab le of producing over 2000 B O P D 
ap iece. The bioherm nucleated on the Bakken in a deposi­
t ional low. Init ially, the b ioherm consisted of numerous 
faunal growth centers that later coa lesced. Argi l laceous l ime­
stones flank the bioherm and contain turbidites. Differential 
compact ion around the bioherm caused structural drape. 
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