Accepted Manuscript

Erosion and ponding of Thunder Horse deepwater turbidites by mass transport
complexes in Mississippi canyon based on image log sedimentology

Lindsey C. Henry, Jennifer A. Wadsworth, Birger Hansen, Ken Hartman

PII: S0264-8172(18)30330-1
DOI: 10.1016/j.marpetgeo.2018.08.006
Reference: JMPG 3446

To appearin:  Marine and Petroleum Geology

Received Date: 2 October 2017
Revised Date: 18 July 2018
Accepted Date: 6 August 2018

Please cite this article as: Henry, L.C., Wadsworth, J.A., Hansen, B., Hartman, K., Erosion and
ponding of Thunder Horse deepwater turbidites by mass transport complexes in Mississippi
canyon based on image log sedimentology, Marine and Petroleum Geology (2018), doi: 10.1016/
j-marpetgeo.2018.08.006.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.marpetgeo.2018.08.006

EROSION AND PONDING OF THUNDER HORSE DEEPWATER TURBIDITES BY MASS
TRANSPORT COMPLEXES IN MISSISSIPPI CANYON BASED ON IMAGE LOG
SEDIMENTOLOGY
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ABSTRACT

Mass transport complexes are often associateddsipwater turbidite reservoirs, but typical
subsurface data sets are of insufficient resolutiotoverage to determine if and how the mass
transport complexes have an impact on reservdiitagture. We present a case study of integrated,
high resolution data (core, image logs, and sejsfroen Thunder Horse, one of the largest deepwater
oil and gas discoveries in the Gulf of Mexico, ltostrate how mass transport complexes can both
compartmentalize and pond reservoirs. The keytgagenabling these conclusions are image logs,
which reveal erosive mass transport complexes whggacement removed the upper portion of one
of the Thunder Horse sandstone reservoirs on titbwest side of the asset and resedimented the
sand as multiple smaller compartments.

Stacked seafloor landslide deposits interbeddeul twibidite sandstone reservoirs are herein
characterized in detail from image logs at Thurdierse, located in lower Mississippi Canyon. Dips
from bedding boundaries on image logs in the sandsteservoirs show little variation in structural
tilt (< 20°), indicating continuous deposition bigh density turbidity currents prior to major
structural deformation, and are thus the best pfoxyegional structural dip. In contrast, dips8i526
of all mudrocks in this area show widely varying diagnitude and azimuth over small and large
scales, and are interpreted as having been depdsitelumps, slides, and folds, building up to form
mass transport complexes. Only very rarely (2%rata) do we observe mudrock dips that are
conformable to the regional dip and strike.

Unconformable bedding contacts at the tops of émelstone reservoirs in northern Thunder
Horse suggest scouring and erosion, whereas lmsddtone contacts are in conformance with
overall structural dip, suggesting amalgamatiom s@ismic data, the mass transport complexes stack
and mound together, forming a paleo-topographib igh at least 30 m of relief. Core acquired in
this mudrock-dominated deposit reveals convolutetifalded bedding capped by 0.5 m of highly
bioturbated marl that is interpreted aSlassifungites hiatal surface. The implication is that the mass
transport complexes formed a topographic obstaelediverted subsequent debris and turbidite
flows, and later created localized ponding andkéming of the overlying reservoir. Thus, mass
transport complexes were found to both erode agthant sandstone reservoirs. Biostratigraphic
dating of the two reservoirs brackets their depmsias occurring in <400,000 years during the
Serravalian, Middle Miocene, probably as a resulhe Harang shelf failure.

As a case study this type of integrated, high td&oi data has wide applicability to other
deepwater, sub-salt reservoirs, as improved stralcind depositional interpretations inform resarvo
performance and impact future well plans. Furtrespgnition of mass transport complexes as agents
of reservoir compartmentalization and sandstonelipgrallow for more accurate reserve estimation.
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