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Education
e PhD, 1987, The University of Arizona, Structural Geology and Tectonics
e MS, 1983, The University of Arizona, Structural Geology and Tectonics
e BS, 1977, Yale University, Geology & Geophysics

Professional Experience

2001 —2018: Principal Structural Geologist — Shell International Exploration & Production, Inc.

e Provide expert technical reviews and advice for exploration and production world-wide.

e Standardize and update structural geology standards, best practices, software and workflows.

e Oversee structural geology classroom and on-line training world-wide.

e Manage global network of 150-200 structural geologists.

2013 —2018: Structural Geology Research Team Leader — Shell International Exploration &
Production Research, Inc.

o Successfully designed, managed and delivered Shell’s structural geology research and training
programs.

e Developed fundamentally new and proprietary structural interpretation techniques.

e Responsible for numerous internal and external reports, trade secrets, publications and
presentations.

o Managed 5-10 staff.

e Responsible for multiple multi-hundred-million dollar business impacts annually in The
Americas, Malaysia, Brunei, Nigeria, and Europe.

2005-2013: Team Leader for Clastics Geology Research Team, Reservoir Modeling & Carbonate
Geology Team, Reservoir Compartmentalization Team - Shell International Exploration &
Production Research and Development Companies

o Successfully led multi-disciplinary teams of technical experts in structural geology, turbidite
stratigraphy, carbonate stratigraphy and reservoir engineering.

e Managed up to 19 staff and external relations with multiple universities and consortia in US and
Europe located in both Shell Research Lab and Shell Exploration and Production.

e Developed proprietary industry-leading reservoir modeling algorithms and software.

2003 — 2005: Senior Staff Structural Geologist, Reservoir Compartmentalization and NAS
Exploration Research Teams — Shell International Exploration and Production, Inc.

e Provided expert technical input to reservoir compartmentalization and Non-Amplitude-Supported
exploration and development teams.

e Successfully predicted reservoir compartmentalization and lack thereof at deepwater
developments Erha and Bonga, overcoming objections of partners, and impacting final appraisal
well counts and plans.

2000 — 2003: Staff Geologist, Structure Traps & Seals Team — Shell Oil Co.

e Personally conducted fault interpretation and seal prediction research.

e Generated $100 million in E&P savings and 45,000 BOPD increase in production.

1996-1999: Senior Exploration Geologist, Unconventional Exploration Team — Shell Western
Exploration and Production, Inc.

¢ Responsible for generating and evaluating prospects in Cook Inlet Alaska, the Unconventional
Austin Chalk fracture play, and the San Juan Basin Coal Bed methane play.

1995: Senior Exploration Geologist, Shell Pecten Latin America Exploration Division
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Generated and reviewed prospects in Colombia, Bolivia and Argentina.
Led numerous multi-disciplinary farm-out evaluations.
Responsible for drilling first exploration well in Colorado Basin, offshore Argentina.
o Responsible for early exit from Bolivia, yielding multi-hundred-million dollar savings.
1991 —1995: Senior Exploration Geologist, Shell Western Exploration and Production Inc.
Continental Division, New Play Development.
e Evaluated plays and prospects through-out the Lower 48 states, leading to Shell’s 1992 re-entry
into the Permian Basin.
1989 —1991: Research Geologist, Shell Development Co., Structure & Tectonics Group.
o Developed and taught fundamentally new fault seal and fold and thrust belt interpretation
techniques.
1987-1989: Exploration Geologist, Shell Western Exploration and Production, Inc., Alaska
Exploration Division.
o Identified and matured prospects for the 1988 Chukchi Sea OCS sale, including the first Chukchi
Sea exploration discovery well.
1978-1981: Research Mineralogist, AMAX Minerals and Mining Company, Golden, Colorado.
e Characterized mineralogy and petrography of porphyry and Mississippi Valley type ore deposits
using XRD and reflected and transmitted light microscopy.

Awards and Honors
e Shell President’s Award for contributions to Alaska Exploration, 1990.
e AAPG Imperial Barrel Award invited judge for final international competition, 2018.
e Invited AAPG Hedberg Conference Speaker, 2000 and 2002

Advisory Board and Committees
e Advisory Board, University of Arizona Geosciences Department, 2004-2015
o Chairman, 2006-2009
e Chairman, AAPG Reservoir Deformation Research Committee, 2007-2009

Fellowships and Grants
o  SOHIO Petroleum Company, Research Fellowship, 1986.
Geological Society of America, Research Grant, 1986.
Sigma Xi, The Scientific Research Society, Research Grant, 1986.
SOHIO Petroleum Company, Research Grant, 1985.
The University of Arizona Graduate College, Research Grant, 1984.
University of Tromso, Norway, Research Grant, 1984.
Arizona Bureau of Geology and Mineral Technology, Research Fellowship, 1982.
Yale University, Samuel Lewis Penfield Prize, 1977.

Professional Affiliations

e Texas Licensed Professional Geoscientist # 5925
American Association of Petroleum Geologists
The Geological Society of America
American Geophysical Union
The Houston Geological Society

Invited Speaker
e 2018, IEAGHG (International Energy Agency Greenhouse Gas Division), Effective Stress
Constraints on Vertical Flow in Fault Zones: Learnings from Natural CO, Reservoirs.




e 2015, University of Houston, Principles of Hydrocarbon Trap Analysis.

e 2006 Geological Society of London, The Impact of Subtle Faults on Reservoir Performance.

e 2007 University of Michigan, Geologic Analyses of Sealing and Leaking Faults: Implications for
Oil & Gas Exploration and Production and CO2 Sequestration.

e 1995 Oklahoma Geological Society, Structure and Tectonics of the Arbuckle Mountains.

1992 University of Houston, Structural geology of the Santa Catalina S-C mylonite zone:

Implications for continental extension.

1991 University of Southern California, Finite strain analyses of S-C mylonites.

1988 University of Southwestern Louisiana, Extensional tectonics of southeastern Arizona.

1987 Rutgers University, University of Oregon, Kinematic Significance of Mylonitic Foliations.

1984 The University of Arizona, Detachment-fault gold mineralization.

1980 Quantitative microscopic analysis. Denver Regional Exploration Geologists.

Journal Referee
e Journal of Marine and Petroleum Geology, 2017, 2018
Journal of Structural Geology, 2013, 2018
American Association of Petroleum Geologists Bulletin, 2007, 2009, 2010, 2011, 2015, 2017
National Science Foundation, 1991
Geological Society of America Bulletin, 1991
Geology, 1990
Engineering and Mining Journal, 1982
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He, D., and Naruk, S.J., In Review, Numerical optimization of fold-thrust belt structural interpretations,
AAPG Bulletin.

Wilkins, S.J., Naruk, S.J., and Davies, R., 2018 (In Press), Subsurface observations of deformation bands
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Naruk, S.J., Brandenburg, J.P., Solum, J.G., Wolf, D.E., and Origo, P., 2018 (In Press), Effective stress
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water reservoir performance, AAPG Bulletin v.97, no.2, pp. 251-284
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no.6, pp. 877-890
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v.96, no.1, pp. 109-132
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Mordi, M., 2008, Structural evaluation of column-height controls at a toe-thrust discovery, deep-
water Niger Delta, AAPG Bulletin, V. 92, no 12, pp. 1615-1638.
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seal., AAPG Bulletin v.91, no.1, pp.97-113.
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Implications for a swamp field development in the Niger Delta, 2004,. Nigeria Int Conf. SPE-
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Onyeagoro, U.0., Busch, J.P., Naruk, S.J., Ozumba, B.M., 2002, Fault seal characterization in Tertiary
basins exploration and production life cycle, 26™ Annual SPE Nigeria International Conference,
SPE-79151.

Naruk, S.J., Dula, W.F., Busch, J.P., Couzens-Schultz, B.A, Garmezy, L., Griffiths, H., Gunst,
A.M., Hedlund, C.A., McAllister, E., Onyeagoro, U.O., Ozumba, B.M, and Younes, A., 2002,
Common characteristics of proven sealing and leaking faults. In, Kaldi, J., Boult, P., Badley, M.,
and Almon, B., eds., 2002 AAPG Hedberg Research Conference, Evaluating the Hydrocarbon
Sealing Potential of Faults and Caprocks, Barossa Valley, South Australia, December 1-5, 2002,
pp. 71-74.

Naruk, S.J., 2000, Fault-seal Prediction in the Gulf of Mexico: Empirical Data, in Shoup, R., Watkins, J.,
Karlo, J., and Hall, D., eds., 2000, Integration of Geologic Models for Understanding Risk in the
Gulf of Mexico, AAPG Hedberg Conference Proceedings.

Naruk, S.J., 1994, Geometric analyses and balanced cross sections of the Arbuckle Mountains and
Washita Valley Fault, Shale Shaker, v. 45, pp. 10-15.

Naruk, S.J., and Bykerk-Kauffman, A., 1990, Late Cretaceous and Tertiary deformation of the Santa
Catalina Metamorphic Core Complex, Arizona. In, Gehrels, G.E., and Spencer, J.E., Geologic
Excursions through the Sonoran Desert Region, Arizona and Sonora, Arizona Geological Survey
Special Paper 7, pp.41-50.

Ruf, A.S., Naruk, S.J., Butler, R.F., and Calderone, G.J., 1988, Strain and magnetic fabrics in the Santa
Catalina and Pinaleno Mountains metamorphic core complex mylonite zones, Arizona: Tectonics,
V.7, p.235-248.

Houser, B.B., Thorman, C.H., Naruk, S.J., 1988, Geologic map of the Thatcher SE quadrangle, Graham
County, Arizona, U.S. Geological Survey Geologic Quadrangle Map GQ-XXXX scale 1:24,000.
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Reply to comment by Verbeek on "Kink folding in an extended terrane: Tortilla Mountains,
southeastern Arizona:" Geology, v. 15, p.87 1.
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(eds.), Geologic diversity of Arizona and its margins: Excursions to choice areas. Geological
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patterns of extensional orogens:" Tectonics, v.4., p.591-593.
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orogens: Tectonics, v.3, p.577-609.

Odekirk, J.R., Naruk, S., and Taylor, P., 1981, Computer processing of microscopic point-count data - an
example. In, Hausen, D.M., and Park, W.C., (eds.), Process Mineralogy: Extractive Metallurgy
Mineral Exploration, Energy Resources, p.253-265.
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AAPG Search and Discover Articles

Molinaro, M., Hauge, T., O'Connor, S., Salem, A., Kostenko, O.V., and Naruk, S., 2017,
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Kostenko, O.V., and Naruk, S.J., 2009, 3-D Geometry and Kinematic Evolution of Deep-Water Toe
Thrust Anticlines, AAPG Search and Discovery Article #110101, 28p.

Onyeagoro, U.O., Van der Vlugt, F.F., and Naruk, S.J., 2006, The Impact of Fault Properties on Reservoir
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Grand Forks, North Dakota.
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Fracture and Lithofacies Descriptions in the Wolfcamp Shale: Implications for Mechanical
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Naruk, S.J., 2000, Fault Sea Evaluation and Prediction, AAPG Annual Meeting and Convention, New
Orleans, La.

Naruk, S., 1994, Balanced Cross Sections of the Arbuckle-Ardmore Region, Southern Oklahoma:
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Naruk, S., 2009, Structural geologic analysis of Bonga 690 central channel reservoir: Impact of small-
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Naruk, S.J., 2009, Successful Pre-drill Fault Seal Predictions in the East Boomvang Field, Deepwater
Gulf of Mexico, EP 2009-3114.
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Zisjlstra, E.B., King, R.D., Tixier, C.E., and Reemst, P.H.M., 2005, FaultSealFunctions v 2005.1,
EP 2005-3148.
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