Progress on Developing a Cook Inlet Mesozoic Subcrop Map

Laura Gregersen
&
Diane Shellenbaum

Alaska Department of Natural
Resources, Division of Oil and Gas

USGS Technical Meeting, September 22, 2010




Author(s) and affiliations:

Laura Gregersen and Diane Shellenbaum
Alaska Division of Oil and Gas

Date presented:
September 22, 2010

Presentation Forum:
U. S. Geological Survey Cook Inlet Geology Review
BP Energy Center, Anchorage, Alaska

Acknowledgments of any external funding sources and in-kind contributors:
The authors gratefully acknowledge CGGVeritas for allowing the use of their
proprietary speculative 2D Marine dataset in this study.

In addition, this intermediate progress report has benefited from collaboration with:
Robert Swenson, David LePain, Marwan Wartes, and Robert Gillis

Alaska Division of Geological & Geophysical Surveys (ADGGS)
Paul Decker

Alaska Division of Oil and Gas (ADOG)
Dan Seamount and Art Saltmarsh

Alaska Oil and Gas Conservation Commission (AOGCC)
Rick Stanley

U.S. Geological Survey (USGS)



Goal: Present our current thoughts and receive feedback!

1. Data incorporated into Base Tertiary and Mesozoic Subcrop Maps
2. Rock Descriptions of Mesozoic Section

3. Existing Subcrop Maps

4. Cross Sections

5. DNR'’s Preliminary Subcrop Map(s) & Supporting Evidence

6. Seismic Analysis and Impact on Subcrop Interpretation



Base Tertiary Depth Map:

*Reviewed all wells that
penetrated base Tertiary
--102 wells had confident
base Tertiary pick

«Seismic interpretation of
CGGVeritas data set
- marine only

Magoon and others -fold
axes, Castle Mtn-Lake Clark,
Bruin Bay, Border Ranges
faults.

*AOGCC field structure maps

Base Tertiary Depth Map of Cook Inlet Basin

Shellenbaum, Gregersen, and Delaney
In review, 2010




Data Incorporated into Mesozoic Subcrop Map:

1. Lithologic descriptions from drill cuttings and core chips (AMSTRAT)

2. Rock descriptions from measured sections and published maps
(i.,e. DGGS & USGS)

3. Age calls and cross sections from published CI literature (i.e. Boss et al.,
1976; Magoon et al., 1981, Kirshner & Lyon, 1973; Fisher & Magoon, 1978;
AGS (1969,1970, 1985))

4. Public talks (i.e. Seamount)

5. Well log correlations in the Mesozoic
6. Age calls from Zippi CI Biostratigraphy Study (EJ, MJ, LJ, LK)

7. Seismic interpretation of CGGVeritas marine dataset over Cl



Mesozoic Section that Underlies Base Tertiary
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Rock Descriptions
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Granitic Intrusives
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Existing Subcrop Maps in Public Literature
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Nonmarine Upper Cretaceous Rock,
Cook Inlet, AK
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Existing Subcrop Maps in Public Literature
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Cross Sections showing Mesozoic Subcrop
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Cross Sections showing Mesozoic Subcrop
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Cross Sections showing Mesozoic Subcrop
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Cross Sections showing Mesozoic Subcrop
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Cross Sections — McArthur River Field

Shalier interval
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Goal: Present our initial thoughts and receive feedback!

1. Data incorporated into Base Tertiary and Mesozoic Subcrop Maps
2. Qil Production and Tests in the Jurassic Formation

3. Rock Descriptions of Mesozoic Section

4. Existing Subcrop Maps

5. DNR'’s Preliminary Subcrop Map(s) & Supporting Evidence

6. Seismic interpretation of CGGVeritas dataset (CI88 and CI89) and
1975 ALC prefix public data available from the USGS website

7. Preliminary seismic analysis



Mesozolic Seismic

Background
Control — Seismic, well, outcrop
Basis for Interpretation — Data quality

Lower Cook Inlet
Seismic walk through

Upper Cook Inlet
Seismic walk through
Isopachs, analysis

Upper and Lower Cook Inlet
Isopachs, analysis



Marine Seismic Control

CGGVeritas Spec 2D Marine ‘88-'89
USGS public ALC marine, 75

Synthetic ties — LCI OCS wells
Formation Tops projected onto seismic
Check Shots

Extrapolate from surface geology
Paly picks



Cl1-88, CI-89 2D Marine Spec
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CI-88, CI-89 2D Marine Spec
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Seismic Data quality in Mesozoic

Variable in Upper and Lower Cook Inlet

Most reliable at Naknek and Talkeetna (Upper
and Lower Jurassic)

Often picking “texture”

Goal Is internally consistent set of picks honoring
all well control points

Confidence higher In patterns than in exact picks



Horizon Control

= Lower Cook Inlet

OCS wells
Projection to outcrop

= Mid Cook
Wells defined subcrop limits — (inc.Paly)
Seismic character and fabric

= Upper Cook Inlet
Well picks where definitive

Wells defined subcrop limits from paly
Seismic character and fabric
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Wilson, et.al. 2009, Preliminary Geologic map of
the Cook Inlet Region, Alaska




Cook Inlet
Seismic Extents




Cook Inlet
Seismic
location and
‘well only’
subcrop
patterns




Upper Cook Inlet

Green faults
seismically
derived - top
Mesozoic
unconformity

Black faults —
Surface
expression,
from Magoon
et al.

Red dots — wells
with Mesozoic
penetrations
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Cretaceous ‘“lsopach’
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Tuxedni + Naknek + Cretaceous “Isopach”

(1/2 Isochron x 10k ft/sec)
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Tuxedni + Naknek + Cretaceous “Isopach”

(1/2 Isochron x 10k ft/sec)
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Cretaceous “lsopach”

(1/2 Isochron x 10k ft/sec)
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Alternate Interpretation

Cretaceous “Isopach”
(1/2 Isochron x 10k ft/sec)
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Cook Inlet Mesozoic Subcrop Summary

First pass interpretation of well and seismic data
completed.

o Significant additional work planned.
In spite of challenging data quality, seismic

Interpretation is providing insights into subcrop
pattern shapes and position.

Subcrop patterns have evolved through
iIntegration of well and seismic data.

Jurassic subcrops interpreted on seismic could
simplify oil migration pathways



Mesozoic Subcrop Map — Next steps
= Seismic
o Polish interpretations for Tuxedni and Talkeetna

o Study implications of patterns seen in Mesozoic
Isopachs

o Create Naknek and Tuxedni isopachs for whole Inlet to
Improve understanding of paleostructures

= Wells

= Look at cuttings for all wells
= Look at all available core data

= Continue collaboration with DGGS and USGS

= Solicit Feedback



L. Gregersen, 2008
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