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Abstract 

 
Sequence stratigraphy is not THE answer in optimizing the selection of horizontal targets in tight sandstone reservoirs. But it is 
an extremely useful, and oftentimes necessary, tool that should be used to assess potential reservoir intervals and improve 
geosteering.  
 
Sequence stratigraphy can aid subsurface geologic interpretation and evaluation in numerous ways. It  
(1) provides an increased understanding of depositional controls on reservoir vs. non-reservoir facies,  
(2) promotes better well-log correlations,  
(3) aids in reservoir prediction,  
(4) offers a framework for data integration,  
(5) guides sample collection from core,  
(6) delivers better reservoir flow models and volumetric calculations,  
(7) helps in choosing and staying within the target zone, and  
(8) furnishes input for completion design.  
 
This talk focuses on three aspects of optimizing target selection and horizontal drilling in tight sandstone reservoirs based on 
sequence stratigraphic concepts. First, the importance of establishing accurate correlations based on flooding surfaces and 
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parasequences when selecting a target and landing the wellbore is demonstrated for the Baxter and Parkman sandstones. Second, 
the significance of reservoir compartmentalization relative to reservoir modeling and economic evaluation in highstand vs. 
falling stage systems tracts is described for the Viking, Woodbine, Sussex, and Frontier-Turner systems. Finally, identifying 
different types of erosional surfaces and their impact on hydrocarbon production and the placement of laterals are highlighted 
for the Frontier-Turner and Three Forks-Bakken intervals. 
 

References Cited 
 
Anna, L.O., 2009, Chapter 1: Geologic Assessment of Undiscovered Oil and Gas in the Powder River Basin Province, 
Wyoming and Montana, in L.O. Anna, T.R. Klett, and P.A. Le (eds.), Total Petroleum Systems and Geologic Assessment of Oil 
and Gas Resources in the Powder River Basin Province, Wyoming and Montana: U.S. Geological Survey, Digital Data Series 
DDS–69–U, 102 p. 
 
Bottjer, R.J., R. Sterling, A. Grau, and P. Dea, 2011, Chapter 8: Stratigraphic Relationships and Reservoir Quality at the Three 
Forks-Bakken Unconformity, Williston Basin, North Dakota, in J.W. Robinson, J.A. LeFever, and S.B. Gaswirth (eds.), The 
Bakken-Three Forks Petroleum System in the Williston Basin: Rocky Mountain Association of Geologists, p. 173-228. 
 
Bottjer, R.J., M.L. Hendricks, D.H. Stright Jr., and J.A. Bettridge, 2015, Sussex Sandstone Tight Oil Play, Hornbuckle Trend, 
Powder River Basin, Wyoming: Denver Explorer’s Club Presentation, March 19, 2015, 55 pages (An early version of this, 
entitled Sussex Sandstone, Hornbuckle Trend, Powder River Basin, Wyoming: Lithofacies and Reservoir Properties in a Tight 
Oil Play, can be found on American Association of Petroleum Geologists, 2014, Search and Discovery Article #10665). Website 
accessed February 2020. 
 
Kendall, C.G.St.G., 2006, Clastic Systems Tracts in Perspective: https://www.youtube.com/watch?v=d8-tsz9P5Oo. Website 
accessed February 2020. 
 
Lee, K., G.A. McMechan, M.R. Gani, J.P. Bhattacharya, X. Zeng, and C.D. Howell Jr., 2007, 3-D Architecture and Sequence 
Stratigraphic Evolution of a Forced Regressive Top-Truncated Mixed-Influence Delta, Cretaceous Wall Creek Sandstone, 
Wyoming, U.S.A.: Journal of Sedimentary Research, v. 77., p. 303-323. 
 Martinsen, R.S., 2003, Depositional Remnants, Part 2: Examples from the Western Interior Cretaceous Basin of North America: 
American Association of Petroleum Geologists Bulletin, v. 87, p. 1883-1909. 

http://www.searchanddiscovery.com/documents/2014/10665bottjer/ndx_bottjer.pdf
https://www.youtube.com/watch?v=d8-tsz9P5Oo


 
Posamentier, H.W., and C.J. Chamberlain, 1993, Sequence-Stratigraphic Analysis of Viking Formation Lowstand Beach 
Deposits at Joarcum Field, Canada, in H.W. Posamentier, C.P. Summerhayes, B.U. Haq, and G.P. Allen (eds), Sequence 
Stratigraphy and Facies Associations: The International Association of Sedimentologists, Special Publication 18, p. 469-485. 
 
Snedden, J.W., and R.W. Dalrymple, 1999, Modern Shelf Sand Ridges: From Historical Perspective to a Unified Hydrodynamic 
and Evolutionary Model, in K.M. Bergman and J.W. Snedden (eds.), Isolated Shallow Marine Sand Bodies: Sequence 
Stratigraphic Analysis and Sedimentologic Interpretation: Society for Sedimentary Geology (SEPM), Special Publication 64, p. 
13-28. 
 
Swift, D.J., and B.S. Parsons, 1999, Shannon Sandstone of the Powder River Basin: Orthodoxy and Revisionism in Stratigraphic 
Thought, in K.M. Bergman and J.W. Snedden, (eds.), Isolated Shallow Marine Sand Bodies: Sequence Stratigraphic Analysis 
and Sedimentologic Interpretation: Society for Sedimentary Geology (SEPM), Special Publication 64, p. 55-84. 
 
Walker, R.G., and A.G. Plint, 1992, Chapter 12. Wave and Storm Dominated Shallow Marine Systems, in R.G. Walker and N.P. 
James (eds), Facies Models-Response to Sea Level Change: Geological Association of Canada, p. 219-238. 
 
Wheeler, D.M., 2010, Discovery and Development of Savageton Field, Powder River Basin, Wyoming: Wyoming Geological 
Association, 61st Field Conference Guidebook and 2010 Unconventional Energy Resources, p. 15-38. 
 
Van Wagoner, J.C., R.M. Mitchum, K.M. Campion, and V.D. Rahmanian, 1990, Siliciclastic Sequence Stratigraphy in Well 
Logs, Cores, and Outcrops: Concepts for High-Resolution Correlation of Time and Facies: American Association of Petroleum 
Geologists, Methods in Exploration Series 7, 55 p. 
 

Websites Cited 

 
http://www.sepmstrata.org/Terminology.aspx?id=sequence boundary. Website accessed February 2020. 
 
http://www.sepmstrata.org/Terminology.aspx?id=sequence. Website accessed February 2020. 

http://www.sepmstrata.org/Terminology.aspx?id=sequence%20boundary
http://www.sepmstrata.org/Terminology.aspx?id=sequence


Using Sequence Stratigraphy

to Optimize Target Selection

in Tight Sandstone 

Reservoirs of the Rockies

(and Beyond)

By Jeffrey A. May, PhD

Chief Geologist (Retired), EOG Resources 

& Affiliate Faculty, Colorado School of Mines



Acknowledgements

• Rob Diedrich & John McLeod, SM Energy

• Erik Kling, Kimmeridge Energy* 

* previously with EOG Resources



Sequence Stratigraphy

• provides another tool in your “tool box”

• promotes better well-log correlations

• offers context for depositional controls on 

reservoir vs. non-reservoir

• aids facies prediction (exploration)

• guides data collection from core

• provides framework for data integration

• delivers better reservoir flow models & volumetrics

(compartmentalization)

• helps select & stay in horizontal target



Targeting Optimization

• parasequence (flooding surface) correlation
➢ Parkman

➢ Baxter

• HST vs. FSST & compartmentalization
➢ Viking

➢ Woodbine

➢ Sussex

➢ Frontier-Turner

• erosional surfaces & HC production
➢ Frontier-Turner

➢ Three Forks-Bakken 
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Parasequence
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Targeting Optimization

• parasequence (flooding surface) correlation
➢ Parkman

➢ Baxter

• HST vs. FSST & compartmentalization
➢ Viking

➢ Woodbine

➢ Sussex

➢ Frontier-Turner

• erosional surfaces & HC production
➢ Frontier-Turner

➢ Three Forks-Bakken 



How Would You Correlate These 

Parasequences?

Layer Cake

Dipping Clinoforms

landward basinward
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Parkman Targeting
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Baxter Compartmentalization
landward basinward

top Baxter



Baxter Core Observations
“normal” parasequence

capped by flooding surface
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Baxter Compartmentalization

PS1 PS3PS2

landward basinward

top Baxter
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Targeting Optimization

• parasequence (flooding surface) correlation
➢ Parkman

➢ Baxter

• HST vs. FSST & compartmentalization
➢ Viking

➢ Woodbine

➢ Sussex

➢ Frontier-Turner

• erosional surfaces & HC production
➢ Frontier-Turner

➢ Three Forks-Bakken 



Viking Ss Compartmentalization
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Woodbine (Double A Wells Field)

Falling Stage Systems Tract
basinward landward

• lose sandstones landward

• sharp-based deltaic sandstones

• variable thicknesses along dip
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Woodbine (Double A Wells Field)

Falling Stage Systems Tract
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Reworking of Falling Stage Shorelines

Falling Sea Level
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from Walker & Plint, 1992
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Reworking of Falling Stage Shorelines
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Facies Variation In Reworked FSST

from Snedden & 
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Sussex Falling Stage Systems Tract

after Bottjer et al., 2015
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Sussex (House Creek Fld) Facies Variation
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Frontier-Wall 
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Targeting Optimization

• parasequence (flooding surface) correlation
➢ Parkman

➢ Baxter
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Three Forks Optimization
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Conclusions: Sequence Stratigraphy & 

Horizontal Targeting

• not “THE” answer, but a useful (necessary?) tool

• increased understanding of depositional 

controls on reservoir vs. non-reservoir 

• framework for data selection and integration 

• better correlation and mapping of targets

• aids reservoir modeling & economic evaluation 

(compartmentalization)

• helps with selection of & staying in best zone




