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TROVE answers questions like:

Which DGoM fields tried water injection but were unsuccessful?
Which fields are sub-salt”? Which are pre-salt?

Which DGoM discoveries are not yet sanctioned?

Which fields are developed with spars in the DGoM?
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Compartmentalization and time-lapse geochemical reservoir
surveillance of the Horn Mountain oil field, deep-water Gulf of
Mexico

Alexei V. Milkov; Evvy Goebel; Leon Dzou; David A, Fisher; Allen Kutch;

Neal McCaslin; David F. Bergman

AAPG Bulletin (2007) 91 (6): B47-876.
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Abstract

Oil is produced at the Horn Mountain field (Gulf of Mexico, Mississippi Canyon blocks
126 and 127) from middle Miocene reservoirs M and J. Reservoir facies are characterized
as sand-filled channels and associated overbank depasits and are positioned in
combination structural and stratigraphic traps. Prior to initial production, several barriers
and baffles were identified in both reservoirs by integrating geological, geophysical,
petrophysical, pressure, PVT (pressure-volume-temperature relationships), and

Stratigraphy
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Crude Segregations ~ Light, Intermediate and Sour

Figure 2. Interpreted hydrocarbon-systems map for the northern Gulf of Mexico Basin.
Each hydrocarbon system comprises a family of oils and gases having similar
compasitions and interpreted 1o have originated from a common source interval. Stars
indicate selected major deep-water discoveries

Lower Wikcox

geochemical data and petroleum-filling history. A compartmentalization risk matrix was
developed to facilitate and visualize the integrated evaluation of compartmentalization.
During production. in addition to traditional surveillance technologies, we applied time-
lapse geochemistry (TLG) to visualize petroleum sweep by monitoring changes in fluid
composition and fingerprints across reservoirs, In this technology, appraisal and

Lowstand Sand Potential preproduction fluid samples are first analyzed to map fluid types across a static reservoir,

Then, a surveillance program in which fluid samples are taken from producing wells at
TR AP arh regular time intervals is designed and executed. The obtained production samples are
e geochemically fingerprinted and compared with preproduction fluids from the same well
© ! h ¢ oil and surrounding wells, At Horn Mountain, interpretation of geochemical data allowed us
WOERY.0. ari nadoig nher: roperti il:
Inherent Properties of Crude toinfer oll movement across reservoir M and helped to reevaluate reservoir models and
* Water Content — production operations & pipeline slugs 2 ¢ .
reduce risks in managing reservoir performance. in reservoir J anuntapped

* Salt Content
« Gas Content compartment was identified, and an additional producer was justified for future drilling,

* Total Acidity Number (TAN)
* Viscosity
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Figure 4. Gulf of Mexico regional seep-distribution map based on mora than 5200 sea-
bottom dropcores plus sea-surface slicks identified on remote-sensing data. (A)
abundantiarge oil seeps with prevalent thermogenic gas; (B) abundant/large oil seeps
with less thermogenic gas; (C) abundantlarge oil seeps with only limited thermogenic
gas; and (D) limited hydrocarbon seepage. Within areas A, B, and C, nearfy 75% of *HS
the sea-bottom dropcores contain moderate or substantial quantities of oil, compared
with only about 12% within area D. Within area A, more than 25% of the oik-bearing

J| sea-bottom dropeores also contain substantial quantities of thermogenic (headspace)
gas, compared with less than 5% in area C

Time-lapse geochemistry results were consistent with and complimentary to other
surveillance data available to date. Our study demonstrates that TLG is a safe and cost-
effective technology, which reduces uncertainties assoclated with other reservoir
surveillance methods and appears to be valuable for reservoir management.
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Miocene Deltas Fed Salt-Supported
Extended-Slope, Creating Confined Mini-Basins
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Stratigraphy

Figure 5. Example of a biodegradation profile within a single sea-bottom dropcore from
Ewing Banks. Total depth of the core is about 5 ft (1.5 m). Biodegradation is apparent
in both the ods (GCs) and the headspace gas. The intensity of biodegradation appears
to decraase with depth. MF| = maximum flucrescence intensity, used to evaluate ol
concentrations.
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We report chemical charactanzation of natural off seeps from the Gult of Mexico by Fourker
wanstorm lon cydotion escnance mass spectrometry (FT-ICR MS) and Gas
Chromategraphy/Atmosphenc Pressure Chemical lonization Mass Spectromety (QCAPCH
MS), 10 highight how FT-ICR MS can aiso be employed a5 3 Means 10 Jeterming petroleum
connectivity, in addon 10 Eaconal GC/MS fechniques. The source of patroleum is the
Greon Canyon (GC) 600 kease Dlock in e Guif of Mexico, Within GCB00, wo natural of
seapage rorws, Mega Plume and Brihday Candies, contruously release bydrocartons and
dovelop porsistant ol sicks at 1o wea surace above them. We chemicaly trace the
petrohmm from the surtace o sicks 16 the Mega Plime seep iself, and furher 10 a petrolsum
reservor 5 km away 0 lease biock GCB45 (Holsten Resarvor) We estabiish the conmectvity
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