ABSTRACT

Petroleum resarvairs in the Oficina Farmatson contain the second langest conventional
oil reserves in Venezuela, and are by far the largest it the Qrinoco Oil Beltis included.
In order to celarmine the gectogic features of thesa resereadrs, as well a5 their areal
statistical distribution and gecmelry, & study was made of a sedected interval where
the sands presentless coalescence, and fthe reservoirs are clearly defined and
individualized. The sludy area comprises 1900 km? of the Greater Oficina Area; core
samples, logs and reservairs maps were used.

twas found that fnfervals [and A consist of interbedded sandslones, shales, some
silfstones and accasionally lignites. Based upea lithalogic mesoscopic featuras, eight
{8} characleristic [thofacies could be definad.

Rocks classified as sub-litharenites. sub-arkoses, arkoses. lithic sandslones and
graywackes could be inferred as belonging to a progradational fluvie-dellaic system,
sourged in the Pre-Cambrian shietd.

The diagenetic Javel reached by the lower-middé sequence of the Oficina Fm. in this area
corresponds to the intermediate stage, where significant processes of cemantation by
oxides, carbonates and silica are of equal intensily and magnitude to the leaching of
{ebdspars and other detritic parficles. giving these rocks good polential reservoir
quaities.

Descriptive statistical evaluation was performed on 140 reservairs representing al
ihofacies populations in this interval. Based on this analysis, the reservoirs were
statistically grouped in classes which are a funtion of their gecmelry, spatial location
and type of hydrocarban conend.
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A La;gnlt& Sample (Organic Petrography)

TOTAL ANALYZED SAMPLES: 71
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MASSIVE SANDSTOMNE, BEIGE TO LIGHT BROWN, FAIR TO WELL COMSOLIDATED,
VARIABLE GRAIN SIZE. SLIGHT IMBRICATION IN THE COARSE AND GRAMULAR

FRACTION, WITH OCCASIONAL HYDROCARBOMN STAINS.

SANDSTOME. VARIABLE MEDIUM TO FINE GRAIN SIZE. RED COLORS AND
HETEROLITHIC ASPECT. POORLY TO VERY POQRLY CONSOLIDATED; IMPORTANT
CLAY COMNTENT. FLASER, PARALLEL AND WAVY LAMINATION, AS WELL AS
FLUIDIZATION AND ORGAMNIC ACTIVITY STRUCTURES.
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SAMDSTONE LIGHT GRAY TO BROWN, LESS HETEROGENEOUS THAN
LITHOFACIES Aj. CURRENT SEDIMENTARY STRUCTURES SAME AS A. SIDERITE

NODULES ARE COMMOMN.
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CONGLOMERATIC TO COARSE GRAINED MASSIVE SANDSTONES, LIGHT TO DARK
BROWN. CHARACTERISTIC SMALL LENSES AND SCOURING.

T = T S

i — =

| SHALES, DARK BROWN TO DARK GRAY AMD BELACK. ABRUPT COMNTACT WITH
LITHOFACIES Ap AND A4. DISCOIDAL CLAY NODULES WITHOUT VISIBLE INTERMAL
STRUCTURES.
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RESERVOIR ROCK ANALYSIS

The petrographic study and diagenetic evolution identified the processes
cEusing major impact on the reservoir quality parameters as the following:

Dissaluticn mainly localized in the fraction al soluble particlas
{leldspar, intraclasts) and calcareous matrix, noticeably
fmproving secondary porosity of studied samples

Pracipitation represented by dovalopment of early to late authigenie
Fe-oxide, caleitle, siderite and siliceous cemanl, CALEING
loss of pnmary and secondary po regity and permaability

Lithotacies A, and Ap in bath Tand & intervals of ihe Oficing Fm show the
largest total porosity O values.,

In stratigraphic sense. the interaction of disselulion and precipitation-
cemantation processes determine the middle section of both! and &
intervals as the most promising reservoir prospecis




Q-MODE CLUSTER ANALYSIS - 140 T RESERVOIRS, 12 VARIABLES

Q-MODE CLUSTER ANALYSIS - 56 | RESERVOIRS, 14 VARIABLES




RESERVOIR CHARACTERISTICS
(STATISTICAL ANALYSIS)
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Reservoirs of the Oficina Fm “/- sand” are found mainly in
the upper and middle pertion (60%) of this stratigraphic interval,
in the central sector of the study area.

Statistical stu dy of the reservoir variables define the typical

I-reservoirs:
d- symmetrical axes of 1-2 km length [48%:)
k- net oil sand between 2" and &' (90%:)
c- preferential E-W orientation (60%:)
_d- northern closure mainly oil'water contact (312%:)
2= 5outhern closure mainly south-dipping faults (60%:)
f- API gravity between 20° and 407 {70%)

Eight (&) different reservoir families in a population of 140
reservoirs from interval /| might be established based on their
gaometric charactistics, using Q-mode classification analysis,
These families are reduced o six (B) if, in addition, production
variables are used.

The reservoir families are statistically determined by the
following variables: type of closure, length and aorientation of
axes, spatial and stratigraphic location, and API gravity.

Iha_mlddl& Miocene [ and A sand inlervals of the Oficina Fm are
sedimentary holosomes deposited in delta front to pro-delta
environments, with sediment sources on the Guayana shield.

G_Ia_umulw ol the sandstones varies from local, Individual,
1ehnﬂcular sand bodies to regional, extensive, coalescing sand
sheets.

Tha lithology of the [ and A intervals is composed of a
saquence of sandstones, shales, some slitstones and
occasional important regional lignites. Sedimentary structures are

frequent and together with the litholo i
3 ay permit the recognition
eight (8) distinct lithofacies. : ? g

Petrographic studies indicate that the | interval is
composed of sub- litharenites, arkoses, and lithic graywackes
while interval R is composed mainly of sub-arkoses and lithic
graywackes.

Sandstone components are quartz, feldspar ( orthoclase,

microcline, Na-plagloclase) and rock fragments as principal

constituyents. Smectite-illite, caclinite, Ca-carbonate and Fa-

::;:Ht a8 matrix. Fe-oxides, Ca-carbonate, siderite and silica as
ent.

Eﬁrasft].r in most of the studied sam ' [
; d samples iz derived fro
extonsive dissolution processes, m

Physical diagenetic processes | compaction, pressure-solution)
and chemical processes ( cement precipitation, dissolution of
delrital particles, replacement and transformation of clay
matriz} indicate intermediate 1o strong diagenesis.

The areal and stratigraphic distributi i
] : on of sandstone lithic
components and diagenetic processes postulate the

intermediate levels of the | and R sand i
e : stone intervals
mast promising reservoir rocks, g

In terms of lithofacies, the most atiraclive reservoirs are

litholacies A, forthe | interval, and fithofaci
A interval, val, and lithofacies A for the
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