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1. Geological setting

By Orlando Hernandez, Ms, PhD
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GEOLOGICAL SETTING

The hydrocarbon fields of commercial
relevance In subduction zones are
reduced to a few, for example, in the

3 £ san Juan Sub-basin American continent, in the Cook Inlet
S| cuitof Guayaquil and Sacramento basins (USA) and the
60 \ \ ~ (Talara, Tumbes, Progreso) Talara baSlnS (PerU) and ProgreSO
s (Ecuador).
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POTENTIAL FIELD MODELS
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Negative gravity anomalies outline
the Tumaco and San Juan basins,
while positive gravity anomalies
coincide with the Remolino Grande
high in Tumaco and the western limit
of the San Juan sub-basin, formed by
the Itsmina high and the Serrania del
Baudo.
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GEOLOGICAL SETTING

The most negative gravity anomalies
(<-64m@Gal) are useful to outline the

Chocd (north) and Tumaco (south)
Basins.

San Juan
g Sub-basin

The variation of the negative gravity
anomalies reflects changes In

geometric and thickness of the
sedimentary basin

Tumac
Basin

(Carson, 2006)
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Total field magnetic anomaly (TFMA)
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First vertical derivative of TFMA
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Profile of potential methods along a seismic transect in the San Juan sub-basin
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2D gravity and magnetic
modeling

The geometry and thickness of the
sedimentary basins were obtained By
2D gravity and magnetic modeling

These models help to Integrated

seismic  data Interpretation and
borehole data.
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Gravity and magnetic data integration
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2. Stratigraphy and Paleogeography

By German Bayona, Ms, PhD
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TECTONIC
VARIABLES TO
CONSIDER FOR THE
COLOMBIAN
PACIFIC FOREARC
BASINS

1. Understanding of the
age and geometry of
the subducted slab
(Farallon, Nazca,
Cocos)

1. Eastward migration
of contiental
magmatic arc
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3. Neogene forearc basin growth upon a complex accretionary margin
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CHRONOSTRATIGRAPHIC CHART CONSTRUCTION FOR
ONSHORE TUMACO AND SAN JUAN BASINS

1. Five wells with biostratigraphic control and detailed
sedimentological analysis (2010-2020)

2. Definition of seismic units separated by
chronostratigraphic surfaces

3. Definition of basin geometry change during the
Neogene

4. Poor definition of seismic units > 15 Ma

Minenergia
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WESTERN MARGIN OF THE TUMACO
ONSHORE BASIN
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STRATIGRAPHIC SUCCESSION OF THE
SOUTHERN SAN JUAN BASIN
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GEOMETRY OF RESERVOIR UNITS
NNE- REGIONAL CORRELATION
TUMACO ONSHORE BASIN
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W-E REGIONAL CORRELATION

TUMACO ONSHORE BASIN
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SEISMIC FACIES — TUMACO ONSHORE BASIN ANH= o I™
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Descripcion Facies Interpretacion Ejemplos
Facies de clinoformas con
downlaps y toplaps y Depositos deltaicos de
bottomsets continuos de plataforma superior
alta amplitud

Facies de reflectores _
continuos de alta y media Depositos de plataforma
amplitud marina somera

Facies de reflectores . .
discontinuos de alta Abanicos aluviales 6

amplitud haciendo onlap abanicos submarinos.

Facies de reflectores .
discontinuos de amplitudes Depositos de plataforma
variables, toplaps erosivos externa y talud superior

Facies de reflectores

continuos de baja amplitud Depositos de plataforma
con bottomsets concavos externa y turbiditas
de alta amplitud haciendo axiales

onlap

Facies de alta amplitud Rocas volcanicas

muy discontinuas fracturadas

Facies de amplitud vari-
able, discontinuas, onlap Canales fluviales

400 ms

10 Km
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Channels?

Alluvial fans, or other fans
tectonically controlled
deposited in a marine

bottomsets, turbidites can be
environment.

Shelf margin clinoforms.
Deltas prograding in an outer
shelf to upper slope. In the
present
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1. Structural blocks that were accreted since Late Cretaceous time
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2. Timing of Neogene deformation
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PALEOGEOGRAPHIC RECONSTRUCTION

3. Lithofacies and depositional environment
interpetation from surface and subsurface data
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4. Lateral changes of seismic facies in speh and map views

‘_';cw

~ PR D o R b

: -
L L U N vy ? e
a A »A -
A TR D e e e T ‘\ A
- . ~ 4 \‘\71 v, ‘ J )
- . .

e eratTh Nty Yy ‘- ‘\
' - . ) e *
“a A =1 : WA 1 >
. » - . \
' 4
. s A
> ~ .
SR e p—
500000 600000 700000
L 1, L
Leyenda
+ - 900000
Planicie Deltaica
- Continental
- Delta Abanicos
Flujos Hiperconcentrados
+ - 800000
+ - 700000
~ T T
500000 600000 700000

Minenergia




PALEOGEOGRAPHIC RECONSTRUCTION 0-5Ma

ANH=

AGENCIA NACIONAL DE HIDROCARBUROS

80°W 79°W 78°W 77°W 76°W | 76°W
% % X % %
® R R .2 X X X
3 8 % xx t .
® l.A*' X =R I b 4
® .é. X 2 X B =R
z' oz % ‘8:.xxxxzx -oz
:0 0 2 XX X X % % ¥ 0
X;’ X X X X =
rw X % X X % =
b 2 2 % & =
X X 2 x
X % 2 =
z z i z
<] < ] Biienaventura 3
A
e
roE I A
Z z Y B VA gk =
(o2 ™ A}t_o_.':..' A FR
Remolino.. .-, ... %
y /.:-_.x.. A 0| SX %
Grande” ¢ K eis
/::‘:' i X X X =
W."s] % x x x
. ] : n : : :
Z. z e b
N N ® % o
: 0 25 50 100
x Li 1t 1l 111 lkm
0 25 50 100 Edad de corteza oceanica
’ ikl L — 1 |
:.. 7 : 2_ 100 90 80 70 60 50 40 30 20 10 OMa ':_
80°W 79°W 80°W 79°W 78°W W 76°W
Restauracion Palinspastica 0-5 Ma Paleogeografia de 0-5 Ma A A Arco magmatico de 0-5 Ma
1 Acrecion deb SUbduccion de 0-5 Ma B" , Area positiva 4=t Sybduccion de 0-5 Ma
e === Sutura de Romeral de 0-5 Ma -2 Alto con pobre a nula exposicion subaérea === Sutura de Romeral de 0-5 Ma
- Cinturon de Pllegue ----- Linea de costa 0-5 Ma | Frente deltaico | F|uvia|’ deltaico y costero Ap— Drenajes de 0-5 Ma
L] i%/:glcglneseAcrecentados — Linea de costa actual "] Flujos gravitacionales Marino somero = Linea de costa 0-5 Ma
=1 Continontal [ Desembocadura de canal Marino profundo y talud s L1521 €6 Guslaiacial

El futuro
es de todos

Minenergia




5°N

4°N

3°N

2°N

1°N

PALEOGEOGRAPHIC RECONSTRUCTION 5-7 Ma
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PALEOGEOGRAPHIC RECONSTRUCTION 7-10,5Ma
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PALEOGEOGRAPHIC RECONSTRUCTION 10,5-15 Ma
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PALEOGEOGRAPHIC RECONSTRUCTION 15-23 Ma
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PALEOGEOGRAPHIC RECONSTRUCTION 23 -40 Ma

Aluvial fans (coarse clastics)
Sandy, subaernal depocenters
Sanificant relief (>500m 1)
Emerged land

_ Shallowwater carbonates
Platiorm detrital (~200m)
ADVSSH O% oths

Faults Cristallizing
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PALEOGEOGRAPHIC RECONSTRUCTION 40-80 Ma

Paleogene plutonic rocks
Zapata et al. (2019) - Quebradagrande Complex

wyriza - Cauca Ophiolithic Complex
A. 80-100 Ma Proto Casibbesn B. 60-80 Ma

B Late Cretaceous plutonic rocks

Upper Abejorral M.
- Lower Abejorral M.

- Arquia Complex

- Oceanic Caribbean plateau
- Jurassic igneous rocks

[ ] Continental basement

1 80-60Ma Z _ Zf
Caribbean plateau collision
SPF

SJF
CAF

Tumaco-Pinon block
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Tumaco onshore basin B= Buenaventura and M San Juan onshore basin
highs

MAJOR CONCLUSIONS OF THE CHRONOSTRATIGRAPHY AND PALEOGEOGRAPHY

1. The Buenaventura and M highs separates the Neogene stratigraphy and structural styles of the Tumaco

and San Juan basins.
2. Several intraplate highs (T= Tumaco, R= Remolinogrande, B=Buenaventura; |=Isthmina) played a control

in the Neogene evolution of onshore forearc basins.
3. Neogene strata of the Tumaco and San Juan onshore basins record a shallowing trend from deep marine

to high-energy marginal environments, constrained by seismic, stratigraphy and bistratigraphic data.
4. Upper Cretaceous to Paleogene strata, which include possible source rocks in both basins, are poorly

studied and require data to constrain the palinspastic restoration of the Pacific margin



3. Structural frame of the San Juan and
Tumaco basins

By Andreas Kammer, PhD
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The Choco arc contains the Atrato-
Chucunaque basin.

The Gorgona arcis a transverse micro-
block bordered by the Istmina-Condoto
High on its northern margin and is
separated toward the southern Dagua
Pindn terrane by the Garrapatas fault.

The Dagua Pinon terrane contains the
Tumaco basin.



N El futuro : ,
% COLOMBIA A N H s @ es de todos Minenergia

ROUND 2021 . . AGENCIA NACIONAL DE HIDROCARBUROS
Setting of the Atrato and San Juan basins

» Atrato Basin: enclosed between Mandeé
arc and Baudo range: CLIP-basement on
both sides is overlain by Paleogene
platform sediments. Paleogene to
Neogene sedimentary fill.
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» Istmina-Condoto high: complexly folded
and fault-bounded ridge.
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» Garrapatas fault: distinct lineament
without a correlatable geologic expression.
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Simplified geology, compiled from the Geological Atlas 1:500.000
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Setting of the Atrato and San Juan basins

Atrato Basin: enclosed between Mande
arc and Baudo range: CLIP-basement
overlain by Paleogene platform sediments.
Paleogene to Neogene sedimentary fill.

Istmina-Condoto high: complexely
folded and fault-bounded ridge

Garrapatas fault: distinct lineament
without a correlatable geologic expression.
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Structural elements

REPUBLICA DE COLOMBLA - Deparramenta de Chacd

«  Western Cordillera: Folded CLIP-basement;

LAY alFeTy contains syncline with siliciclastic (post-

N accretionary) cover (Campanian to

SN | | “uie Maastricht.)

* Mande arc: CLIP basement intruded by
pzszasas | Mandé batholith

e Cenozoic Atrato and San Juan basins:
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Map-scale structures of Atrato basin
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Folded sedimentary cover of

Lower Baudo region:

Folds tend to turn into

parallelism with those of the

Istmina-Condoto high
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Regional E-W transverse section: Baudoé range - Atrato basin - Mandeé Arc - WC

Elements:
W 3 , , E » Infolded Late
046,050, Seccion Cabo Corrientes - Lioro - Marmato 1 140.250. Cretaceous cover
1.099.970 1.099.970 , , ,
- Sincl. c{el Rio Atrato o, . Anticl. margma/ de! Piedemonte / / _/ ° M arl de ar C M arl de
I S——c——— s | Nooora S—— 7 batholith intrudes a
oy I 2 7 Late Cretaceous to
10000 EREEEE—— | - Paleogene volcanic
e .
0 30 50 effusive sequence
Cuenca de Atrato ' ° Ope /7 transverse
Quibdo Uva Penderisco, Dagua fold in eastern flank
Sierra 777 Salaqui ~ | Barroso, San José de Urama, Och'?UC/é Range
Napipi 7+ Batolito de Mandé Diabasico

» Tighter folds in
hinge area of Baudo
Range

Transverse section constructed from surface data
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Regional E-W transverse section: Atrato basin (close-up)

Sincl. del Rio

FPacurita

Atrato

Om

Necora

-5000

........

-10'000

—_—— —
x e |
0 30 80 kn
Cuenca de Afrato
Quibdd | Uva | Dagua
Sierra 777 Salaqui Volcanico
Napipi "+ | Batolito de Mandé

Simplified geologic and relief map (Google Earth)
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Basin-wide geometry:
formations correlate

well between the two
flanks
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Transverse section of the eastern transverse range

S300°N 800N
1.089.009 1.113.000

500N
1.033.009

Elements:
g , » Marginal antiform
Seccidon Tado - Alto Condoto cored by the
SE .

- NW S ultramafic Condoto
: F.SanJuan Sincl-de  apiic) de la png - o
| atiolara  MRLLCE At maraal 122 complex

Rio Atrato K. de Chato Cﬁnt'ld-h
irrencna
F - » Synformal crest of

10000 [ N S VO Condoto high

0 30 km

Transverse section constructed from surface data
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Transverse section of the eastern transverse range (close-up)

Seccion Tado

NW SE
Falla San . 1290
Juan Fallade SH‘?C)': de la —»
Chato Mojarra Anticl. de
Anticl. de la Anlicl. 15 Napera

O' I | e SIS W . de N _";_';“'
X * s,
D e e,
g, s I gy

Chirrincha ‘

e

-5000
-10'000 / \\\ _——mall
0 20 km

Cuenca de Atrato

Quibdd
Sierra
Napipi
Uva

Alto Istmina, Cuenca de San Juan

Conglomerado de la Mojarra
Istmina
Ir6, Tado

& Cuerpo um zonado del Alto de Condoto

Nutibara, Urrao
Basaltos de la Trinidad

Close-up of transverse section (constructed from surface data)

Elements:
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» Axial syncline is bordered by rim
synclines and anticlines

» Conglomeratic fill of axial syncline
(Early Miocene La Mojarra
Conglomerate)
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Transverse section of the central transverse range and the WC
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NW Seccion Cabo Corrientes - Toro SE
950.383, o 1.111.915,
1. 103.031 Rio Pepe S’Z a;’iﬁ Anticl. marginal def Piedemonte 1.003.104
A paticd Misara ." EF_
3: ST R Sincl Capiro AhH-Choco "II H
: _ B aiidd -,
5000 P e BT, el 15
-10"000 —— T — ~ ] e
0 30 80 130 km
Cuenca de Atrato Alto Istmina, Cuenca de San Juan
Quibdo Marroquin, Raposo
Sierra Novita
Napipi Condoto
Elements: Uva Congl. La Mojarra
‘ ‘ ‘ 2 Salaqui Istmina
» [stmina-Condoto high is faulted N e
»  Synformal crest Dagua
~ | Diabasico

Transverse section constructed from surface data
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Transverse section of the eastern transverse range (close-up)

Seccion Cabo Corrientes - Toro

Elements.
NW Falla del Falla de San SE
Rio Pepe Juan
Alto de Istmina 122° ° ’
s I encnso s > Contractional horst
il Sinel.Capiro X ANH-Choct ] ° ’ ’ ’ ’
e e AP Ci onglon?eraz‘/c fill of a.x/a/ syncline
-5000
| Conglomerate).
-10'000 .
» Onlap or faulted contact relations
0 30 80 krm toward the eastern flank of the San
Cuenca de Atrato Alto Istmina, Cuenca de San Juan Juan basin?

Quibdo Marroquin, Raposo

Sierra Novita

Napipi Condoto

Uva Istmina

777 Salaqui 777 Iro, Tadod
Baudo Dagua
Volcanico

Close-up of transverse section (constructed from surface data)
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Transverse section of the southwestern segment of the transverse range

N Seccion Bajo San Juan SE
Anticlinal Alto Istmina 151°
Sinclinal SeE < 22.6 km > —_

Anticl. de La Trojita

B Bals

s OIS Gw;rd

F. Rio Pepé

iF. San Juan

El futuro
es de todos

Minenergia

Elements:

o Border faults of the

Wil i “ Istmina-Condota
5000 — high are absent.
-10'000
0 30 SUKN o Folding of the
Cuenca de Atrato Alto Istmina, Cuenca de San Jua Istmina-Condoto is
| Quibdo Marroquin, Raposo f/ghf (/OW
Sierra Novita
Napipi Condoto wd V@/@/?_QZ‘/)S).
~ | Uva Congl. La Mojarra
77 Salaqui | Istmina
~ | Baudo 77 Iro, Tado
~ | Dagua
~ | Diabasico

Transverse section constructed from surface data
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Transverse section of the Tumaco Basin
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Om

W . . , , E
Seccion Remolino Grande - Rio Patia
FPozo Remolino Cuenca de Tumaco Eﬁgﬂgﬁ;rgg;: / /
Grande — = AT

-5000

-10'000

//

/ /

e

\

e

Unidades Unidades
Echeverry et al. (2016)

Fm. Cascajal Fm San Agustl’né Cuaternario Fm. Raposo
i uperi

20

Alto de Remolino Grand

Transverse section constructed from surface data
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Elements:

o Asymmetric basin fill

» Marginal western
anticline: the
[imbigui complex is
a southern
continuation of the
Mande arc?

» (Central syncline of

the WC with

Campanian to
Maastrichtian fill
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Transverse section of the Tumaco Basin: the WC

Cuenca de et Guap . £/, fs-
Tumaco /I/ ‘ ermernis.
Om et S~ &4
— + ' / . .
00 = Y — /7 * Onlap relations of Neogene sediments
-10'000 /ﬂ\_/ 7 /
0 80 km o Marginal western anticline: the
Cuenca de Tumaco  Cordillera Occidental ultramaftic Guapi complex forms a lid of
T-1(0-5 Ma) Galedn the underlying Napi stock; the Timbiqui
| T-2(5-7 Ma) Esmita complex forms a subvolcanic-volcanic
T-3(7-9 Ma) L | Mosquera complex below Paleogene sediments
“—4 (10-15 Ma) Complejo Timbiqui of the Pacific group.
-6 (15-23 Ma) *.*.| Tonalita Napi
| T-7 (>23 Ma) - UM de Guapi
| Gr. Pacifico
Dagua
Diabasico

Transverse section constructed from surface data
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Questions instead of conclusions

* Are the Mandé arc and the central syncline of the WC continuous and correlatable
elements? Do they belong to a uniform “western cordilleran” terrane? What is the
significance of the Garrapatas fault?

* Provided the Chocd-Panama arc and the southern micro-blocks belong to a closely
assoclated terrane assemblage, what is the significance of the transverse Istmina-
Condoto range? Did it form by the subduction of an aseismic ridge?

* Did the emplacement and exhumation of the Mande-Timbiqui arcs interrupt a western
continuation of the siliciclastic cover of the W(C?

» Was the formation of the marginal basins (Atrato-San Juan-Tumaco) prompted by a
crustal-scale buckling?



4. Structural styles and paleogeographic
history of the San Juan Basin, Colombia

By Dora Marin, PhD
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San Juan Basin

e Forearc basin

Venezuela

N\
\"A.
'\"‘-—\ W '\)
3
\

» Margin affected by the subduction of the
Nazca Plate and different collisions.

 Two tectonic events: middle Miocene and
Pliocene (e.g. Duque Caro, 1990; Escalona
and Mann, 2011; Montes et al,, 2015; Leon
et al., 2018).

Structural elements from Gomez et al. (2019)
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Dataset and Uncertainty

Uncertainty in Uncertainty in

Dataset the T-D conversion
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Structural style in the San Juan Basin
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Seismic facies and paleoenvironments
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Structural and stratigraphic traps
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How was the interaction between tectonics and sedimentation in the basin?
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Conclusions

* 3 main fault families were identified in the study area.

» Two main tectonic events affected the basin during the middle Miocene and Pliocene to
recent time.

* Faults with multiple episodes of activity were preferential areas of sediment input: the
Garrapatas fault and the faults in subbasin close to the Choco-1 well.

» Based on seismic facies and scarce well data the following potential reservoirs are
proposed: reservoir associated to deltaic environments, turbidite, localized fans and
channels?

» Both structural and stratigraphic traps are feasible in the basin.
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l Muestra de Roca / Ripio I

Lavado y Remocion de Material Vegetal

TOC

Extraccion de Miateria

Organica (Bitumen) Pirolisis Rock Ewval
(ASE 200)
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MOE Reflectancia Vitrinita

ANALISIS DE SCREENING
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Biomarcadores

GC/MS
SATURADOS
- Terpanos Tri, Tetra y Pentaciclicos
(m/z 191)
- - Esteranos Regulares (m/z217)
CARACTERIZACION - PBP-esteranos (m/z218)
BITUMEN
KEY
., Adiciéon de Estandar Interno Amnalisis en los que se Usa
Muestra o Fraccion una M uestra d e
Referencia (JR-1/SR-1)
L. A HaTvsis Wesainds in para la Calibracion y el
Proceso (Preparacion =
Anélisis)( p ’ Estandar Intermo para Controlde Calidad

Cuantificacion




9
20
]
c
]

E
=

El futuro
es de todos

AGENCIA NACIONAL DE HIDROCARBUROS

ANH

TOC vs DEPTH (FT) IN THE
TUMACO BASIN ROCKS

4 .
<> o
- L
= ==
s | :
o o
< . ©
S o
S Tilael Il | .5
..p .L.,a " " A ..,| " " o
8 8 8 8 8 8 B 8 8 &8 8 8 g g8 8 ©
“o ws ..n.., o ..M ) oo on n m uH - o o “ -+
{1}) epipa |y pepipunjoig
5 -
o | X 3
0 =
E E
oo
Q) ”W.
= E
= g
0 “““““““““““““““““““““““““““““““““““““ -—
S 3 3
[«
PR, S S S S W S LT W S L AT ——p— v U S 2 o —w— o o v CUFRn G v ol P G W LV O S T ] l2
=
8 & ;- R
P.. 1 1 1 1 P
Lo L] Lo ] L] o L) Lo L] [ =] L] Lo Lo [ Lo Lo L]
8 R &8 R &8 R 8§ R &8 R 8§ R 8§ R 8§ R
~-r ~r u o w w P~ P~ == (== (=3} (=3} =] = 207 =
(1) epipay pepipunjoid
o
“ |5 =3
- |3 g
< |3 ¥
R - -
= 8
= 2
= © £
b= 8
== S
L
)R O U S W S O O DS O O U 0 S S - 5
m S

() epipa PEPIPUNOId

ROUND 2021

COLOMBIA

TOC vs DEPTH (FT) IN THE TUMACO BASIN ROCKS




TOC vs DEPTH (FT) IN THE TUMACO BASIN ROCKS

9
20
]
c
]

=
=

El futuro
es de todos

ANH

COLOMBIA

TOC vs DEPTH (FT) IN THE TUMACO

AGENCIA NACIONAL DE HIDROCARBUROS

ROUND 2021

& SAN JUAN-ATRATO BASIN ROCKS

(1) epipay pepipunjoig

o™
=
5 S
3 © =
5 | @ H
= 5
A —
m “w .m
[ —
— | A
a0] (]
O
m lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ~—r ..m
[« &
W (3
lllllllllllllllllllllllllllllllllllllllllllllllllllll [N
el
| T
k: | | | _
o Lo} L] Lo D Lo Lo o Lo o Lo ] Lo}
& 28 8 8 8 8 B8 8 8 8 B 8 B 8 B 8 8 8 ® 8 B
L ) o e S o " i e = = - - | & L] por o X o T -
(1) epipa iy pepipunjoid
= =)
- R
& E
- 2
[ e o
= o
=T s
3 o
S -
ey o Eael EIRRTO ECSIRES XS TPESSICAN) IS NI ST IS (SESRI] EARILANE SO SN HEERIARL SESNORE DRI SIS SN RETEIRS | ~
: m
ll.w """""""""""""""""""""""""""""""""""""""""""""" L]
'
m Mw —&— < & _ ﬁ - .
g 8 8 8 8 8 8 8 B 8 8 8 8 8 8 8 8 8 8 8
o o o3 -r ~r e u e o [ [ oo Poe P 1] > m.n.w nam.v uH - MV.
{1}) epipa iy pepipunjold
- —
w | 5 2
= |8 = g
= |a 2
S 8
o o w
= o
g | 8
o o
= S
) 2
R “““““““““““““““““““““““““““““““““““““““““ - m
(]
~ | 8
m (L]
S 8 § 8 88 8 8 8 8 8 8 8 8 B 8 8 B 8 8 =
Yoo = pan ool o) o o [ o <D ~t -t - -t u (S




TOC vs DEPTH (FT) IN THE TUMACO BASIN ROCKS

9
20
]
c
]

E
=

El futuro
es de todos

1000

&0

AGENCIA NACIONAL DE HIDROCARBUROS
L]
600

ANH

POZO MAJAGUA-1
40

<
= 8 B 8§ § 8 8 8 8 8 882 8 8 88 8 8 8 ¢ 2 8 S 8
1123344:......0..077899ww” Qﬂw M..a-nnr

() epipay pepipunjoid

indice de Hidrogeno, S2T0C

I-P

S

-1

POZ0 BUENAVENTURA

(M) epipa pepipunjoid

indice de Hidrogeno, S2TOC

[.H. vs DEEP (FT) IN THE
TUMACO BASIN ROCKS

8

_

ol

E

= -8
n....-- .....................................................................
—
&= - 2
-
O.W g
Wm
— <
B L o e el o o i o m i’ i i air m Bni  ir m ir ain” | i i ] i ] i’ e ] i ) s e o i i i i g
o
~ |
O | =
-1 | O B [ O [ PO [ e e N 2 AT & [ 3

w

a3

& P |

(1) epipaly pepIpuNold

Indice de Hidrogeno, S2TOC

COLOMBIA
ROUND 2021



COLOMBIA
ROUND 2021

Indice de Hidrégeno (mg HC / g TOC)

KEROGEN TYPE & THERMAL MATURITY BASED
ON I.H. VS Tmax FOR PACIFIC BASINS
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Muestra T-11710

Tipo de muestra: Materia organica dispersa
Tipo de maceral: Vitrinita.
No. de Lecturas: 13
Total de lecturas: 51
Media: 0.47
Desv. Est: 0.0788
Maximo: 0.60
Minimo: 0.38
’ Colotelinita
g ,'_.‘. " Colotelinita
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ORGANIC GEOCHEMISTRY OF
THE BITUMINOUS EXTRACTS:

EOM, SARA, n-ALKANES

BIOMARKERS: TERPANES, STERANES
& AROMATIC HYDROCARBONS
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Tumaco ST-1-P well B/ventura ST-1-P well
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DIBENZOTIOFENO / FENANTRENO

DBT/PHEN vs. Pr/Ph IN BITUMINOUS
EXTRACTS IN THE TUMACO BASIN
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TERNARY DIAGRAM SHOWING THE
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6. Petroleum systems, prospectivity and yet to
find

By Roberto Aquilera
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PETROLEUM SYSTEMS
TUMACO BASIN

* Cretaceous shales (Western Cordillera, Remolino Grande High
and Gorgona Archipelago).

« Eocene shales and calcareous rocks (Western Cordillera and
Borbon Basin — Ecuador).

 Eocene sandstones and limestones (Western Cordillera).
 Middle and Late Miocene sandstones (Wells).

Speculative Petroleum Systems (?) since there is only geological
and/or geophysical evidence.

The existing geochemical data do not allow to determine with
confidence, quality and maturity of the source rocks. However, the
presence of several oil and gas seeps, and oil shows, indicate
generation and migration of hydrocarbons in the basin.

Well
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PETROLEUM SYSTEMS
TUMACO BASIN - BASIN MODELING

Vitrinite Reflectance (%Ro) — Upper Cretaceous
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Play concepts
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Plays por onlap/pinchamiento de sedimentos del Mioceno - Oligoceno contra sedimentos
finos del Eoceno - Mioceno Temprano y/o rocas de basamento cretacico.

Plays por onlap/pinchamiento de sedimentos del Mioceno - Oligoceno contra sedimentos
finos del Eoceno a Mioceno.
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a Mioceno.
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Play concepts
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7. CONCLUSIONS

v'Hydrocarbon manifestations in wells (shows) and at surface (seeps), are

clear evidence of the existence of active petroleum systems in the Tumaco
and San Juan basins.

v The integration of data from organic geochemistry, thermal maturity,
seismic interpretation, stratigraphy and basin modeling make it possible to
postulate the existence of some speculative petroleum systems in the
Tumaco Basin, involving potential late Cretaceous and Eocene source rocks,

and potential reservoir rocks of Eocene, Middle Miocene and Late Miocene
age.

v'In the case of the San Juan Basin, this integration allows to postulate the
possible existence of speculative petroleum systems involving potential
source rocks of Late Cretaceous and Eocene - Oligocene age, and rocks with
reservoir potential of Eocene and Oligocene age.
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CONCLUSIONS

v'Is important to notice that due to the little information available in the
study areas, the possibility of additional petroleum systems cannot be ruled
out.

v'Multiple play concepts have been identified for the Tumaco and San Juan
basins that have not been tested, but there is need to acquire additional
information to better delineate its extent and reduce uncertainties
associated with them.

v'The possible existence of multiple petroleum systems and the variety of
play concepts identified and untested in the basins is encouraging for its
prospectivity and discovery of economic accumulations.
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