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-Micropaleontology (palynology,
foraminifera, calcareous nannofossils,
diatoms, ostracods, mollusks)
-Sedimentology, provenance

-lchnology

-Basin analysys (seismic interpretation)

-Geochronology-Thermochronology.
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ANH Wells in different basins
Increase the geologic knowledge of the basins
and their petroleum potential

Location of the studied Wells
-San Jacinto Fold Belt (UCALDAS)
-VMM-Cesar-Rancheria (UIS)
-Eastern Cordillera (UCALDAS)

Goals of the project

-Age and depositional environments of 50.000
ft (15. 000 m) of cores from different basins

-Improve the academic formation of
professionals of the research group of Caldas
University
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DETAILED DESCRIPTION OF THE CORES
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AGENCIA NACIONAL DE HIDROCARBUROS

El futuro
es de todos

MAPA LOCALIZACION (Fig 1)

Minenergia

Mar
Caribe

Mar
Pacifico «

CienagaldelOro

ANH-LA X-1

07«*
ANH$SJ-NUEVA ESPERANZA-1X

ANH-SSJ-LA-ESTRELLA-1X

(Guenca)
ISanyJacinto)

CONVENCIONES
* Pozos SST
¢ ANH-SSI-NUEVA ESPERANZA-1X

© Poblaciones
@ — Lineas Sismicas

SantJorgel

Linea Sismica
CSJ-1990-1200

e Cuencas ANH

ANH-SSJ-SAN-ANTONIO-1X

Cordillera 0 10 20
Central el KM

Sgt;_(:}ua de Coordenadas: GCS WGS 1984
76°W

Fig: 1 El pozo ANH—SSJ—Nueva Esperanza—1X se localiza en la parte central
de la Cuenca de Sint—San Jacinto (Caribe Colombiano), en el flanco occidental
del Anticlinorio de San Jerénimo, municipio de San Carlos (Departamento de Cérdoba).
Modificado Nasa MDT Grid 30m, mapa de cuencas sedimentarias 2014 ANH.
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Fig. 2 Foto del
sitio de
perforacion,
(ANH, 2018)
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-Geologically complex area (different hypothesis about its geologic evolution)

-It has a high potential for oil discoveries (oil seeps)
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CHRONO STRATIGRAPHIC CHARTS AND PALEOGEOGRAPHIC MAPS
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Chronostratigraphic framework for Caribbean and
Cesar Rancheria basins and Eastern Cordillera

Calcareous microfossil group
Palynological group
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* Late Cretaceous
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*  Turbidite facies, ANH-PIEDRABLANCA and ANH-SANCAYETANO A N H ——
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Mass transport deposits (MTD) facies, ANH-MOHAMBO and ANH- N —— @ Elfuturo. | minenereia
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Gilbert delta facies, ANH-LA X-1A WELL ANH.—_
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Bottomsets facies

Bottomsets

Rapid input of sediment
onto the delta front,
oversteepening of proximal
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Water Depth

General foreset characteristics
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with sand matrix
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-Inverse graded conglomerate
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Pelagic, Hemipelagic and MTD facies, ANH-SSJ-LA ESTRELA-1X
WELL
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Pulau Ayer Chawan Formation Clastic/volcaniclastic
(schematic understanding) @p”t ’
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Modified after Dodd et al., 2019




Paleocene to Lower Eocene environments in SSJ
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Upper Cretaceous to lower Eocene:
San Jacinto underfilled (?),
deep-marine, sloped forearc basin;
subduction with active magmatic arc

Mora-Bohorquez et al., 2018
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Provenance analysis for Early Eocene sandstones

petrographic evidence, such as the
occurrence of feldspar, the content
of apatite, and the presence of
unstable mafic and ultramafic
minerals, suggests that sediments
for San Cayetano Formation came
from igneous and metamorphic
massifs located close to the
depositional site.
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100 _
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50+
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Osorio-Granada et al. (2019)
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Early Eocene sedimentary rocks can be an excellent reservoir
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~500 test of porosity and permeability
Average porosity 12%, maximun 25%
Average permeability 96 md in Gilbert delta, 5md In Turbidites.
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Lodolitas, cherts

AGE SINU (OFFSHORE-ONSHORE) SAN JACINTO FOLD BELT R NDDLE MAGDALENAVALLEY
A:EIEE) Ep-:::u::hl Stage
0 e Tubara- Cerrito
] LT Fiacenzian | |
- B e e S Ly
Messinian
(o] L
10 % Tortonian
— E | Sarravallian
'1 5 é M Langhian
Burdigalizr
20 E
Agjuitanian
25 L Chattian
é Cicuco Limestone
30 =
Rupseslizar
35
40
A. de Piedra/Chengue
45 - Maco _
50
e —
55 2
60
CONVENCIONES
7
65 3 - Calizas
Tﬂf Areniscas, conglomerados
[ todolitas
75 - -

“Crefaceous

Lo

Campanian

El futuro

es de todos

Minenergia




* Middle to late Eocene
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* Carbonate ramp and mixed ramp facies in the ANH-SAN ol Elfuturo | wirenereia
JACINTO and ANH-TIERRALTA-1X wells ANHUH * it :

ANH-SAN JACINTO

ANH-TIERRALTA-1X

Middle ramp

Outer ramp

W - SW

Not to scale

Rhodoliths
® o Larger benthic foraminifera

| Lithofacies C. Rhodolith rudstone

— Lithofacies B. Packstones and rudstones with claystone-siltstone clasts

Lithofacies A. Mudstones and siltstones with foraminifera




Shallow marine and grain delta facies in the LA CANTERA and
ANH-SSJ-LA ESTRELLA-1X wells A N H ——
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ANH-SSJ-LA ESTRELA-1X
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Hongwei Kuang et al., 2017
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Eocene? Source rock in ANH-TIERRALTA-1X
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Permeability (Md)
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Ambiente marino somero (offshore-plataforma)

. Ambiente marino profundo (talud-llanura abisal)

“-:1 Abanicos aluviales, depositos fluviales

—mm.. Falla normal

« Patrones en Onlap
a partir de sismica

Currulao-1
Manati-1
Pivijay-1

ANH-L Cantera-1
Balsamo-1
ANH-Plato 1-X-P

ANH-San Jacinto-1
P7-Arroyo Arena

P5-Caracoli

® 10 P8(2)-Don Gabriel

@ 11 P12-Almagra

® 12 P3-Toluviejo

® 13 P6(3)-Hacienda La Estancia
® 14 P13-Nueva Estrella

@ 15 Claro-1

® 16 ANH-SSJ-La Estrella 1-X
® 17 ANH-Tierra Alta 2X

® 18 ANH-San Cayetano-1

® 19 ANH-Moambo-1X




El futuro
es de todos

Minenergia

OLIGOCENO AGENCIA NACIONAL DE HIDROCARBUROS

11°N
11°N

i Oligocene
3 3
- = LEYENDA POZOS
|| Arca emergida I Carbonatos e ; g’m'l. ;& JaiaEl L S0 S AR
. 5.5 uena vista- 111nO- " 1e1
Ambiente transicional (delta, llanuras mareales, foreshore | |g 3 Manati-1 ® 11 g Efg,‘;‘;’nlEst_l ® gg 5?&%},?;2{2
—1 y shoreface) @ 4 Pifiuela-1 @ 19 ANH-San jacinto-1 ® 34 Sahagun-1
ﬁ Ambiente marino somero (offshore-plataforma) ®5 Pivijay-1 ® 20 P7-Arroyo Arena - ® 35 P15-El Contento
® 6 Danta-1 ® 21 P8(2)-Don Gabriel ® 36 ANH-Nueva
. Ambiente marino profundo (talud-llanura abisal) ® 7 Balsamo-1 ® 22 P12-Almagra Esperanza-1
_ _ . ® 8 San Angel-6 ® 23 Mamey-1 ® 37 ANH-SSJ-La
z < | Abanicos deltaicos y submarinos ® 9 La Florida-1 ® 24 Bonga-1 Estrella-1X
. ; ; 5 i ; @ 10 El Castillo-1 @® 25 Piragua-1 @® 38 La Mora-1
Abanicos aluviales, depositos fluviales ® 11 El Retiro-1 ® 26 Ayombe-1 ANH Tiertsi
ol 1 ® 12 Cotorra-1X ® 27 Giepaje-2 ® 39 Alta-2X
« =+ Limite drea de estudio TR ® 13 Guamito-1 ® 28 Guepaje-1
W Direccion de aporte de sedimentos & Patrones en Onlap | |® 14 Ligia-1 @® 29 Guepaje-3
— Drenajes a partir de sismica | |® 15 ANH-Plato 1X-P @ 30 La Creciente-1
Z

8°N

7°N
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11°N
11°N

Early Miocene

z. z.
s S
LEYENDA POZOS
) ® 1 La Creciente-1 ® 16 Arjona-6 @ 31 San Angel6
Area emergida E Carbonatos La Creciente-3-ST @ 17 Florida Oeste-1 ® 32 Balsamo
Ambiente transicional (delta, llanuras mareales, foreshore | |®? Mamey-2 1N LaFhersber] AS Bkl
. © 3 Bonga Norte-1 ® 19 Brillante SE-1X ® 34 Piviay-1
y shoreface) Bonga Norte-1-ST @ 20 Ligia-1 ® 35 Pifuela-1
Ambiente marino somero (offshore-plataforma) ® 4 Piragiia-1 ® 21 ANH-Phto-1-X-P @ 36 Caraballo-1
z z. ® 5 Ayombe-1 ® 22 Capure-1X, ® 37 Buenavista-1
& & - Ambiente marino profundo (talud-llanura abisal) ®6 Guepajé-1 Cotorra-1X ® 38 ANH-Juan de Acosta-1
, ® 7 Guepajé-2 @ 23 ElCastillo-1 ® 39 P6-3S
--_; :] Abanicos deltaicos y submarinos @8 Guepai-3 & 34 Cusrniond @50
".| Abanicos aluviales, depdsitos fluviales s KA MR, BT
@ 10 Boquete-2 @ 25 Costa Rica-1 ® 42 P-26
S : —mm_. Falla normal ® 11 Cicuco-22 ® 26 Granate-1 ® 43 P-18 @48 Barranquilla-1 49
- =+ Limite area de estudio —A— Fallainversa @12 Pijio-1 ® 27 Apure-1 ® 44 P-15 ©49 Arazal
W Direccion de aporte de sedimentos . patrones en Onlap | | © 13 Buena Fe-l ® 28 Apure-2 ®45 P-14
— Drenaies e desism ® 14 ElRetiro-1 ® 29 Tupale-1 46 ANH-Nueva Esperanza-1
i apuitCosibinios | |Is et @30 Alejandria-1 @ 47 ANH-Tierralta-2-X-P
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LEYENDA
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- Area emergida Carbonatos

Ambiente transicional (delta, llanuras mareales, foreshore
y shoreface)

- Ambiente marino somero (offshore-plataforma)
. Ambiente marino profundo (talud-llanura abisal)

{ Abanicos deltaicos y submarinos

Apartado-1
Ciénaga-1
ANH El Pabilo-1

Uraba-1
Barranquilla-1

‘5’| Abanicos aluviales, depositos fluviales
: —mm_. Falla normal

5 T 5 — A — Falla inversa
« =: [ imite area de estudio

W Direccion de aporte de sedimentos
— Drenajes

Uraba 1629-1X

— == [alla inferida

r Patrones en Onlap
a partir de sismica

ANH Los Pajaros-1 @12 Arazé-1

@7 P-14El Varal

@8 P-18 Finca Villa Laura
(9 P-28 Finca Villa Hermosa
(#10 P6-3S Hacienda La Estancia
@11 ANH Conuco-1

™13 Turbo-1
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Late Miocene — Early Pliocene

: . . Offshore @ 24 Granate
Arcas emergidas / Relieve % | Arazi-1 @ 25 Alejandria-1X
w5l Continental (fluvial, aluvial) 2 Ciénaga-1 .
+ o (® 3 Barranquilla-1 ® 26 La Pinta

S, , i Ambientes transicional (delta y [lanuras mareales) @ 4 Calasi-1 (® 27 Brillante SE-1X
= = 2 + Foreshore y shoreface | @ 28 Flori
= orida-oeste

Ambiente marino somero (neritico) (offshore, plataforma) ® 5 San Bernardo-2X

® 6 Morrosquillo-1 () 29 Piragua-1
- Ambiente marino profundo (batial, abisal) (talud, llanura abisal) @ 7 El Bobito-1X @ 30 Ayombe-1

‘7i2tn] Potenciales reservorios ® 8 Fuerte-1 ® 31 Guepaje-1
N @ 9 Uvero-1X ® 32 Guepaje-2
® Pox Onshore ® 33 Guepaje-3
- --- Falla normal @ 10 Conuco-1X @ 34 Bonga norte
: 35 Mame
-:.Z —oZ —tbe A F 3112 Inversa @ 11 Tubara-1 ® Y )
N & @ 12 Caracoli-1 ® 36 La Creciente
w= w= = Falla inferida
® 13 Molinero-1 © 37 P4
— — Zona deformada @ 14 Currulao-1 (=) 38 P6-3S
+ Direccion aporte de ® 15 Santa Rita-1 833 11;[115 4PH_|HI‘US
sedimentos ® 16 Medialuna-1 i
_ () 41 La Rada
Fallas ® 17 Remolino-1

(& 42 Cordoba-1

© 18 Buenavista-1 @ 43 Cordoba south

@ 19 La Cantera-1X

Drenajes

: : (® 44 Porquera-1X
g -£ Complejo de canales submarinos @® 20 Pivijay-1 @ 45 Picdrecita-1X
to St San Jorge Linea de costa © 21 Pifucla ® 46 Delta
e 22 Caraballo-1
Cordillera 8 A Turale (e 1? Morrocoy
upa
Cordillera Central Y () 48 Jaraguay sur

Occidental
Panama-Choco
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