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Abstract

The Inyan Kara Formation of northwestern North Dakota is the lowermost unit of the Lower Cretaceous
Dakota Group. The formation does not crop out within the state and limited core is available for study.
The formation is the primary subsurface injection zone for produced water where over a million barrels/-
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Numerous sedimentary structures and sequence stratigraphic surfaces are observed in both core and on 2astal Pigp.. %
logs. Gamma-ray signatures from well logs are characterized by a distinct, blocky pattern for coars- 5 NP 4 A d 5 )
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subdivided into two units that reflect the overall sea-level rise of the Early Cretaceous. The lower half is Figure 3. tgna j |/
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interpreted to be a “fluvial” dominated, incised valley-fill complex that can be sub-divided into the follow- aleogeographic map of North Dakota area during Inyan Kara time (c.a., = _ - GR A >SS RSR 4 <SS
ing systems tracts: 1) initial incising of the lowermost valley during falling stage; 2) filling of the valley Ma). Modified from Blakey, 2014. 2 AU RENE Nl ( ) A ( ) GR
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development of estuarine deposits during transgression; and 4) progradational marine deposits of the N I ~ ~ >
high stand. This same depositional sequence is repeated in the upper Inyan Kara and into the overlying Figure 4
lower shales of the Skull Creek Formation, with the lower sequence capped by a subaerial unconformity. Block diagram of North Dakota area showing paleogeography and geo- 3 =
logic setting during Inyan Kara time (c.a., 106 Ma). Modified from Blakey, 3
The model shows coastline evolution through time and correlation of sequence stratigraphic surfaces 2014. 2
basinward/landward from northwestern North Dakota. It can be used to predict the presence and extent 2
of incised-valley-fill sandstone bodies for produced water disposal, as well as distinguishing such bodies
from other coarser-grained units that have lesser potential for injection. Initial results indicate that sand- i 1 1 .
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whereas, coarser deposits of the estuarine, marginal marine, and interfluve facies are not as laterally con- 1
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The Lower Cretaceous Inyan Kara Formation (Dakota Group) is the primary subsurface injection zone for g grap 3
produced water in North Dakota (Fig. 1). In support of produced water disposal operations in industry,
the North Dakota Geological Survey (NDGS) is studying the Inyan Kara in detail across the entire State of e Logs
North Dakota. This poster is based on initial work in northwestern North Dakota (McKenzie and Williams 8
counties) where Inyan Kara cores are present and thousands of well logs are available for study. The focus Over 4,000 wells in core daread, hundreds across ND FORCED
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in the state. Well logs from hundreds of wells were then evaluated across the state to develop a sequence (-A)
stratigraphic model. Sequence stratigraphic surfaces FSST
The Inyan Kara Formation consists of sandstones and shales deposited in incised valleys along the coast- 9 Degradatlgn Y
line of the Cretaceous Western Interior Seaway (Figs. 1, 2, 3, and 4). These valleys were cut by e Relative Sea-Level Curve (kﬂOWﬂ model)
north-northwesterly flowing rivers that drained into the seaway from highlands in southern North . g
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Dakota, Minnesota, and Canada. The valleys formed as the Cretaceous seaway withdrew (regressed)
from North Dakota twice over a period of approximately 10 million years. The seaway transgressed back Sequence stratlgra phIC systems tracts - ~
into the area forming estuaries, and sands were deposited in the valleys as sea-level rose, again in two
transgressive events. Eventually the sea completely flooded all of North Dakota and the overlying marine - ~ G Valley Incision
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Js = Jurassic Swift Formation, Kik = Cretaceous Inyan Kara Formation, Ksc = Cretaceous Skull Creek Formation.



