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Reconstruction of the evlutl and infill of the
Pliocene to early Pleistocene Tubara-Juan de
Acosta Syncline, northern San Jacinto fold belt, NW
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Introduction-Hocol assets, values and purpose

GUAJIRA
. ) . GUA2
* Hocol is a company of the Ecopetrol Group, focused on exploration and production of T e
gas and light oil in the Upper Magdalena, Central LIanos, Lower Magdalena, Sinu-San
Jacinto and Guajira basins (onshore). :
VALLEDUPAR
BLOQUES
 Hocol was born almost 66 years ago in the Upper Magdalena Valley and has been i g =fj.::°m::::::;)
owned by several companies (Intercol-Tennessee, Petrocol, Colbras, Tenneco, — I roceso de wansierencia (Hacia Hocal)
Houston Oil Colombia, Shell, Nimir, Maurel et Prom and Ecopetrol since 2010). Va2 gf,;";f::;'f";ﬁ;
[E operdos por socio (Exp)
» Hocol’s corporate values are:
Cordoba i\
@ @ 5 oy
PIONERO HUMANO CONFIABLE / T 1 e
Somos Pioneros siendo innovadores: cuando nos Somos Humanos siendo empaticos: cuando nos Somos Confiables cuando: cumplimos nuestra palabra et Vamr
adaptamos al entorno e impactamos con ideas interesamos genuinamente por los demas, y demostramos tenacidad con los compromisos y las Choco { Boyaca RS
creativas, nos desafiamos y nos reinventamos para entendiendo y respetando sus necesidades y metas a través de |a autogestion, generando Caldid Nidcota
lograr resultados extraordinarios. motivaciones para lograr el beneficio comun, credibilidad. Risaraida £ Mgta vopALRanamHemm
reconociendo y cuidando el impacto de mis acciones. ¥ ghdscii b b
RMagdatena | Upia ‘_a 2
Armeso Pull
WAL 86804 123 LLA-104 LLA 100
o _ R T
° At Hocol we promote respect for life, the environment, the interest groups, S ) e G«m
transparency, democracy and sustainability. v | Tortacom | Wi
«  Our purpose is “Life first”, hence we constantly prioritize the integrity and health of our By ! i
collaborators, allies and communities. .
g “’ -100 50 0 100 Kms




Introduction

Objective: Reconstruct the evolution and 5 , o _
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Introduction: Formation of LMV & San Jacinto
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and its infill was strongly influenced by the
interaction and re-adjustments of the
different tectonic plates (Mora et al 2017b,
left).

By contrast, the LMV is an overfilled,
amagmatic forearc basin whose formation
and infill were controlled by sediment influx
(connection MMV-LMV), basement structure
and flat subduction (Mora et al., 2018, right).

Mora et al., 2018

g

subsidence due
to sedimentary
loading

forearc high uplift

connection with
Middle Magdalena

static
backstop

no active
magmatic arc

to cooling of
‘ magmatic arc

\
subduction erosion
and/or strike-slip forearc
removal?

sea level

~ Trench 3

Segs. 14

allochthonous ~ S
oceanic-transitional — ~lU
terranes

fault-controlled
subsidence due

W

LMV overfilled

Lower to middle Miocene:
LMV underfilled, increase in
sediment supply and onset of
underplating

Upper Oligocene:
magmatic-arc collapse
and LMV underfilled

Upper Cretaceous

to lower Eocene:

San Jacinto underfilled (?),
deep-marine, sloped forearc
basin; subduction with active
magmatic arc




Introduction: Stratigraphy
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Introduction: Stratigraphy

The stratigraphic succession of the Tubara-Juan de Acosta syncline would be younger than previously considered.
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Methodology

Revision of bibliography and previous research

eld Geoloo
Mapping, transects and stratigraphic columns

Stratigraphic wells

2D & 3D seismic interpretation

(depositional environments & facies) with sample ATG Drilling, logging and coring ANH Seismic tie to wells and outcrops
collection
Detailed sedimentological core description, . Seismic interpretation & mapping
palynology Paleoflora . ) ) i Genesis _ .
biostratigraphy depositional environment & facies, sampling in TWT of main sequences
micropaleontology Depth conversion of maps using
palynology Paleoflora
(forams) Stratos . . : I
Sample analyses: biostratigraphy— velocity model from 3D seismic
. ) micropaleontology
U-Pb DZ geochronology U. of Arizona Sample analyses: Stratos
(forams) and well data
etrography & XRD/XRF etrograph Gmas Structural maps in depth,
P grapny ATG P grapny thickness maps

Hocol

Data integration and analysis

Reconstruction of the evolution and infill of the Pliocene to early Pleistocene Tubara-Juan de Acosta syncline
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Geology & Database
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3. Seismic interpretation & mapping
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Seismic-well tie & interpretation
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Seismic-well tie & interpretation
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Seismic interpretation
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Seismic interpretation
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Structural maps (TWT)
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Structural maps (depth)
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Tubara and Saco Formations (Sequence 1)

SACO CREEK SECTION
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P.S.. these sandstones have good

reservoir quality, but they are outcropping

A I or found at very shallow depths. Hence

Tu bara an d SaCO FO rm at|0 n S (Seq u en Ce 1) their role is as overburden rocks. Potential
reservoir in offshore areas.
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Tubara and Saco Formations (Sequence 1
Facies Interval 3 - Siderite (sid)- Thalassinoides (Th)
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P.S.. though these sandstones have

. good reservoir quality, they are

Juan de Acosta Formation (Sequence 2) outcropping or found at very shallow
depths. Hence their role is as

: : overburden rocks.
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Juan de Acosta Formation (Sequence 2)

Juan de Acosta mudstone mbr. (Interval 3):
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Chorrera Formation (Sequence 3)

Juan de Ac

Rk

osta-La Chorrera section- Sequence thickness: 297m (974 ft)*
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Chorrera Formation (Sequence 3)

JUAN DE ACOSTA - LA CHORRERA SECTION
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.®
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Stratigraphic model & basin fill
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3D evolution

Present Magdalena B —— 720000
discharge . _— <

Present Magdalena P == 1720000
Late | Mcharge e P
Pliocene

Barranquilla

o, .
Sy, e Barranquilla
Vey

e

‘Sa

3 /,1/‘»,, @
Loy

Caribbean
Sea

Caribbean
Y

)

-basindepening (SeQuenc -‘ ,
-slope deposits in W limb of Cibarco anticline &=

-oldest Mdalena delta ys eénce1) -
-Cibarco anticline active ;

sent Magdalena i = T 1720000
1. Sabanalarga Syncline discharge e
2. Cibarco Anticline
3. Tubara Syncline
4. Sinu Fault system ‘ Chorrera (S3) changes to
» ' more marine facies to the
Caribbean

e | , - North

4 A,
Barranquilla Wy,
€y #,

-Cibarco anticline active & onset of contraction %
jto the W (Sina?)

-estuarine system flowing to the N and filling
an incised valley (Sequence 3)




Paleo-geography

Caribbean
Sea
=
. 3D-seismic T
\ §
= ()
' g
=
o
-+
& % )
Cartd@h’é_” 3
b 4 g
r;‘&d \ w3
R e Pliocene- Recent Evolution
g of the Magdalena Delta
(Bordine et al., 1974)
E: Pliocene
N : D: Late Pliocene
n 25000m I /s . C. Pleistocene

1:624499

B. Holocene
A. Present

1720000

Early Pliocene delta system (S1) represents
the oldest delta proposed by Bordine
(1974, phase E)

In Late Pliocene times (S2), deeper marine
sedimentation with volcanic influence is
reported for the first time in the study area

— 1680000

— 1660000

— 1640000




Agenda

6. Conclusions & implications for hydrocarbons

0 hocol




Conclusions

The TJAS was filled by three unconformity-bounded sedimentary sequences of Pliocene to Early Pleistocene
age, represented by four lithostratigraphic units.

The lowest, Early Pliocene sequence is formed by two lithostratigraphic units, a basal unit comprising deltaic
sandstones (Tubara Fm.), overlain by a finer-grained transgressive unit (Saco Fm.), and it was cored in the
ANH Conuco-1 well.

The middle, Late Pliocene sequence was cored in the ANH Juan de Acosta-1 stratigraphic well, comprising
fining-upwards, slope & outer shelf deposits and evidencing a deepening of the basin (Juan de Acosta Fm.).

The upper stratigraphic sequence, preserved in the axis of the TJAS, consists of an estuarine system which
filled an incised valley (Chorrera Fm), exhibiting a change to more marine facies from S to N.

A combination of biostratigraphy and U-Pb detrital zircon geochronology allowed us to better constrain the age
of the stratigraphic section in the TJAS as Pliocene to early Pleistocene (4.7 -2 Ma), indicating that the arrival
of the proto-Magdalena River occurred in early Pliocene times.

The paleo-drainage of the Magdalena River changed from a SE-NW direction in early Pliocene times, to a S-N
direction in early Pleistocene times, and such shift was probably due to the continued growth of the Cibarco
Anticline to the E and by the contraction of structures towards the W (Sinu F.S?). .o
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Implications for hydrocarbons

» The results of this work are key for basin and petroleum system modeling in the study area (complex deformation and infill).
« Understanding of sedimentary provenance and aid to carry out source to sink studies of sedimentary systems, which are
crucial for exploration in adjacent offshore areas, that were fed by these deltaic and estuarine sedimentary systems.
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