Caribbean Source Rocks & Oils

Brief: “Is there a regional
play of some sort in the Caribbean?”

Source rocks: “What's the distribution of the La Luna, is there
an Albo-Aptian source rock?”
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Caribbean geological fabric
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! (Cenomanian-Turonian) marine,
} calciferous marl with chert inter-
' beds. Av. TOC 4.3%
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Oil Information Library System

GEOMARK RESEARCH, INC.

9748 Whithorn Drive
Houston, Texas 77095

Tel: (281) 856-9333
Fax: (281) 856-2987

GEOCHEMICAL SUMMARY SHEET

info@geomarkresearch.com

Couniry: Venezuela Depth: 6241°-6524° 02-Jul-99
Basin: Maracaibo Age: Sample ID: VA0S52
Field: Bachaquero Formation: LAT: 9.8575
Well: 3255 LONG: -71.18
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La Luna sourced oll

Ref: GeoMark Research Inc., The Biomarker Guide, 2004
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Hunting for oil seeps NE Honduras
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Regional Cretaceous source rocks

DSDP Leg 15 core holes drilled SE Jamaica (Sites 145, 146, 149, 150 & 153), Saunders et al.,

1973. TOC peak at 11.1%, (Bode, 1973), HI range 114-535, 5C'2 av. -28%o o ? 1 -
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jYojozl Group

s | Yojoa Group: Dark gray, massive, fossiliferous limestone of the

: |Atima Formation with interbedded black shales, thinnly bedded
\iron-bearing. fossiliferous limestones with fetid odor when broken
\and appears to be the Cantarranas Formation.

jHondnras Group

The Cantarranas Formation is Albian and older

Jaitigue Formation (Kj) and Guare (Kqg)

Above the Valle de Angeles group rests a limestone unit composed
of two members. The lowest member comprise of massive layers of
dark limestone and fine layers of calcareous shale. Ocassionally
these layers have the characteristic of becoming thin or thick
preducing ondulatery surfaces.

Above these carbonates the superior member is located, Guare
member, which is recognized due to its thin layers of limestone and
interlayered shale thin layers; it has a thickness of 100m
approximately. These dark layers of limestone have the particularity
of having an oil smell when it is broken. Additionally there are
many occurrences where this formation is fractured, folded, and
filled with gypsum veins.

46 Ma (Pindell and Kennan, 2009. figure 16)
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Honduran vs. Venezuelan oll
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There is an active and obvious Tertiary source system working in
the western Caribbean —however there also appears to be a
Cretaceous source system. [The Honduran oil is very mature and
biodegraded] — A robust Cretaceous source therefore can be
traced across most of the Caribbean
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Jurassic source system
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Ref JEBCO Alliance report, 2004, analysis by GeoMark Research

Stable Carbon Isotopes

-25.2 %o sat HCs
-24.3 %o aro HCs

-25.1 %o sat HCs
-23.9 %o aro HCs

-26.1 %o sats HCs
-24.8 %o aros HCs

The Oxfordian Smackover Formation, USA is a prolific source rock in the

Gulf of Mexico

The Caribbean does contain Jurassic source rocks, but in common with the
GOM it also contains Cretaceous and Tertiary aged source rocks

Hydrocarbon Systems Analysis of the Northern Gulf of Mexico 29

TaeBLE 1. Northern Gulf of Mexico Basin source intervals (ages), hydrocarbon families, and summary of

established rock-oil ties.

Source interval Oil types Rock-oil tie
Lower Tertiary Tertiary Marine Tie with high-maturity core, south Louisiana
(centered on Eocene)* Tertiary Intermediate Multiple-maturity suites (core), south-central Louisiana

Tertiary Terrestrial

Offshore Texas (salt sheath)

Upper Cretaceous

Marine—Low Sulfur—No Tertiary Influence
(centered on Turonian)*

Direct ties with mature source rocks:
Offshore—eastern Gulf of Mexico

Onshore—Tuscaloosa trend, Louisiana and Mississippi;
Giddings trend, Texas

Lower Cretaceous Carbonate—Elevated Salinity—Cretaceous

Direct ties with source rocks, South Florida Basin

Undifferentiated Cretaceous

Calcareous—Undifferentiated Cretaceous
Production from fractured Lower Cretaceous black
shale— south Texas

Uppermost Jurassic Marine—High Sulfur—Jurassic
(centered on Tithonian)* Marine—Moderately High Sulfur—Jurassic
Marine—Moderate Sulfur—Jurassic

Inferred tie to postmature, organic-rich calcareous
shales—eastern Gulf of Mexico

Qils in Lower Cretaceous reservoirs on Florida
shelf where Turonian/Eocene is immature

Upper Jurassic Carbonate—Elevated Salinity—Jurassic Tie to postmature, organic-rich carbonates—
(Oxfordian) Mobile Bay
Triassic Triassic—Lacustrine Tie to postmature, organic-rich cores, northeast Texas

(Eagle Mills)

Paleontology and palynology confirm nonmarine
source character

* “Centered on” means that the source is largely contained within, but may not be restricted to, the designated interval.

Ref. Hood, K. C., L. M. Wenger, O. P. Gross, and S. C. Harrison, 2002, Hydrocarbon systems analysis of the northern Gulf of Mexico: Delineation of
hydrocarbon migration pathways using seeps and seismic imaging, in Surface exploration case histories: Applications of geochemistry, magnetics, and
remote sensing, D. Schumacher and L. A. LeSchack, eds., AAPG Studies in Geology No. 48 and SEG Geophysical References Series No. 11, p. 25-40.



Sofer plot, 51 oil samples, Caribbean
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