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UNIDAD UNIDAD (FORMACION

EDAD M LITOLOGIA ESPESOR
(GRUPO) / MIEMBRO) .
FORTALECILLAS / Holoceno 5,3 Arenitas conglomeraticas y conglomerados de guijos y cantos de dacitas y andesitas. Presencia menor de fragmentos metamoarficos e igneos. En la Fm Garzdn
PLIOCENO / CUATERNARIO CEIBAS / GARZON / LAS RST conglomerados de rocas metamorficas derivadas del ya expuesto Macizo de Garzdén, con clastos de 50 cm de didmetro hasta 2.5 m, en capas de 15 a 40 m de 500 a 900 m
VUELTAS/ MESA Ma espesor.

Lodolitas y arenitas de color blanco y gris claro, con restos de hojas y troncos de arboles. Composicidon dacitica y andesitica. Algunas capas de ceniza volcanica. Muy
GIGANTE 8,4-6,2 Ma TST 500a 700 m

baja densidad por el contenido de particulas de pémez.
Conglomerados de guijos y cantos de composicidn dacitica y andesitica de hasta 10 cm de didmetro. Fragmentos de rocas volcanicas Jurasicas en el drea de Gigante.
NEIVA 10,1-8,4 Ma RST 100 a 200 m
Intercalaciones menores de arenitas conglomeraticas y lodolitas de color blanco y gris muy claro, con restos de plantas.

Lodolitas con intercalaciones menores de litoarenitas (volcanicas) granodecrecientes de hasta 6 m de espesor. Con fragmentos de andesita y dacita. En la mitad
VILLAVIEJA 13,1-12 Ma TST 600a 700 m

superior de la unidad predominan las lodolitas rojas con intercalaciones esporadicas de litoarenitas.

Litorenitas volcanicas en sucesiones granodecrecientes de hasta 10 m de espesor (con fragmentos de andesita y dacita), intercaladas con lodolitas multicoloreadas
LA VICTORIA 13,6 - 13,1 Ma TST 600a 700 m

del mismo espesor. Los conglomerados de guijos y las arenitas conglomeraticas son muy comunes en la base de cada sucesion.

MIOCENO TARDIO

> —CI

MIOCENO MEDIO

>0 20T

TUNE / LACIRA/ Lodolitas grises con esporadicas intercalaciones de litoarenitas de grano fino compuestas por particulas de cherty cuarzo. Presencia de lodolitas negras, carbonosas
MIOCENO TEMPRANO 23,0-16,0 Ma TST 100a 700 m
SANTA TERESA y de carbodn.
. DOIMA / SAN JUAN Conglomerados y arenitas conglomeraticas en capas muy gruesas. Guijos y cantos de hasta 15 cm de didmetro, compuestos principalmente por chert negro y cuarzo.
OLIGOCENO TARDIO G 27,8 -23,0 Ma RST 2002400 m
SUPERIOR Algunos fragmentos de rocas metamaorficas e igneas.
OLIGOCENO TEMPRANO Y U POTRERILLO / SAN 377-978 Ma TST Lodolitas rojizas y multicoloreadas con intercalaciones repetitivas y alternantes de litoarenitas granodecrecientes (de 4 a 12 m de espesor), compuestas por particulas 500 3 400 m
EOCENO TARDIO A JUAN INFERIOR ’ ’ de chert negro y cuarzo.
L TESALIA / CHICORAL Conglomerados y arenitas conglomeraticas en capas muy gruesas. Guijos y cantos de hasta 15 cm de didmetro, compuestos principalmente por chert negro y cuarzo.
EOCENO MEDIO A 3 47,8 -37,7 Ma RST ] ] 2002400 m
N SUP / HOYON SUP Algunos fragmentos de rocas metamorficas e igneas.
BACHE / CHICORAL Lodolitas rojizas y multicoloreadas con intercalaciones repetitivas y alternantes de litoarenitas granodecrecientes (de 4 a 12 m de espesor), compuestas por particulas
EOCENO TEMPRANO D 3 56,0-47,8 Ma TST 2002300 m
A MED / HOYON MED de chert negro y cuarzo.
. % PALERMO / HOYON Conglomerados y arenitas conglomeraticas en capas muy gruesas. Guijos y cantos de hasta 15 cm de diametro, compuestos principalmente por chert negro y cuarzo.
PALEOCENO TARDIO 59,2 - 56,0 Ma RST 2002300 m
INF / CHICORAL INF Algunos fragmentos de rocas metamorficas e igneas.
PALEOCENO TEMPRANO Y Lodolitas grises fosiliferas (con foraminiferos bentdnicos), lodolitas carbonosas y carbdn. Intercalaciones de arenitas fosiliferas marinas y de lodolitas/arenitas
3 SECA 69,0-61,6 Ma TST 502400 m
MAASTRICHTIANO TARDIO multicoloreadas de ambientes fluviales.
MAASTRICHTIANO Sucesion granocreciente desde lodolitas y litoarenitas fosiliferas (volcanico-metamoadrficas), hasta conglomerados de guijos. Internamente se aprecian parasecuencias
LA TABLAY BUSCAVIDA 72,1-69,0 Ma RST 160a 180 m
TEMPRANO (de 3 a 6 m de espesor) con lodolitas y arenitas granocrecientes. Roca resevorio de hidrocarburos. Denominada informalmente como "formacién monserrate".
. Cherts diagenéticos: Biomicritas de foraminiferos (calizas de baja energia), parcial a totalmente reemplazadas por cuarzo durante la diagénesis. Fractura ortogonal a
CAMPANIANO TARDIO OLINI SUPERIOR 77,8-72,1 Ma 60a 160 m

macroescala (cubos de 5 a 15 cm). Roca fuente de hidrocarburos.

Sucesion granocreciente desde shales y arenitas de grano muy fino a fino (excepcionalmente grano medio). Se trata de una unidad terrigena entre dos unidades de
CAMPANIANO TEMPRANO EL COBRE 83,6-77,8 Ma RST 140 A200m

caliza (Lomagorda y Olini Superior). Denominada informalmente en algunas localidades como "aico shale".

SANTONIANO CONIACIANO Calizas de baja energia: biomicritas de foraminiferos. Elevados contenidos de materia organica. Roca fuente de hidrocarburos. Equivalente lateral de la Formacidn La

LOMAGORDA 93,9 -83,6 Ma Luna. Un delgado horizonte de 20 a 30 metros de espesor en la parte superior se encuentra parcialmente silicificado y ha sido asignado al miembro inferior de la Fm 210-250m
TURONIANO Olini.
Sucesion granocreciente desde shale hasta litoarenita de grano muy fino, con abundantes fésiles de foraminiferos. Denominada informalmente como "bambuca
CENOMANIANO HONDITA 100,5-93,9 Ma RST hale" 140 A 200 m
shale".
ALBIANO TARDIO Y MEDIO TETUAN 109,0-100,5 Ma Biomicritas de foraminiferos plancténicos, con elevados contenidos de materia organica y fosfatos. Roca fuente de hidrocarburos. 1502200 m

Sucesidn granocreciente desde arenitas de grano muy fino a grano grano medio. Las calizas de alta energia (bioesparitas y bioesparitas arenosas) predominan en
ALBIANO TEMPRANO CABALLOS SUPERIOR 113,0-109,0 Ma RST 100a 200 m

algunas localidades.

APTIANO TARDIO CABALLOS MEDIO 117,0-113,0 Ma Shales fosiliferos y biomicritas de foraminiferos con elevados contenidos de materia organica. Roca fuente de hidrocarburos. 100 a 200 m

Sucesion granodecreciente desde conglomerados de cantos y guijos hasta arenitas de grano medio, con intercalaciones menores de lodolitas rojas en la Fm. Yavi.
APTIANO MEDIO CABALLOS INF YAVI 121,0-117,0 Ma TST 100a 300 m

Pasan transicionalmente a arenitas de grano medio a muy fino en el miembro inferior de la Fm. Caballos
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Angular unconformity of the middle Miocene (Serravallian) Honda Group (13.6 to 12 Ma ) deposited over previously folded, faulted and
exhumed strata of Cretaceous to early Miocene age. Major uplift event followed by subsidence of the foreland of the Central Cordillera
occurred during the Langhian (16 to 13.8 Ma), eroding the Early Miocene Tuné Fm, the Gualanday Gr. and the upper Cretaceous strata.
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Lines SI-1997-04 and PC-1988-L04 showing the W vergence Baraya and La Pampa faults, opposite to the E vergence Andalucia fault..
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Late Paleocene to Oligocene Gualanday Group over the Cretaceous succession. An erosional unconformity of Late Paleocene age
has been documented in other localities over the Seca / Guaduas Formation, but there is no angular unconformity.
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Meandering rivers
and floodplains of the
Orinoco river basin.
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n=37

Figure 2.10. Paleocurrent directions in the Honda Group of the La
Venta arca. A. Paleocurrent directions from cross-bedding sets in the La
Victoria Formation (with the exception of the Cerbatana Conglomerate
Beds). B. Paleocurrent directions from cross-bedding sets in the Baraya
Member and the lower part of the Cerro Colorado Member.

C. Paleocurrent directions from cross-bedding sets in the upper part of
the Cerro Colorado Member.

Villavieja Formation
13.1 to 12 Ma

B Paleocurrent directions of the Honda Group mainly
towards the SE and E.
A) La Victoria Formation.
B) Lower part of the Villavieja Formation.
C) Uppermost part of the Villavieja Formation with
currents towards the W showing a new source area in the E
N . by about 12 Ma: The new-born Eastern Cordillera.

La Victoria Formation n=109 Taken from Guerrero (1997): Stratigraphy, Sedimentary
13.6 to 13.1 Ma Environments, and the Miocene Uplift of the Colombian
A Andes .
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32

28

20

Villavieja Formation Thickness of individual sandstone beds
composed each of a single meander bar.
Sandstone thickness indicates channel

18

12

- depths of up 10 m in the La Victoria
s Formation and 6 m in the Villavieja
2 & ////} //‘7 ™ @ 16 | 18 ﬁ@o 22 2?——2'6 T 2s Formation.
meters

s Multistory sandstone bodies up to 27 m
32 - thick in meander belts.

28

= Taken from Guerrero (1997):
- Stratigraphy, Sedimentary Environments,
i La Vicroria Formarion and the Miocene Uplift of the Colombian

Andes .




Table 2.1. Measured and calculated dimensions (m) of the
Honda Group meandering rivers

D W, . w,_, w,.,
2—3 20~37 188-351 150-350
6 107 1,020 s

8-10 167-235 1,588--2,240  2,000-4,000

Notes: D = depth, or thickness of epsilon units. W= width, 6.8D1-34,

W_ = meander belt width, 64.6D!-34, W/, = width of sandstone bodies in
the field.
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Width of the meander Dbelts
measured in the field between 2 and
4 km measured in multistory
sandstone bodies made with
channels 8 to 10 m depth.

From Guerrero (1997): Stratigraphy,
Sedimentary Environments, and the
Miocene Uplift of the Colombian
Andes .



Composite stratigraphic column and
magnetostratigraphy
Guerrero (1997); Flynn et al., (1997)
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Figure 3 of Montes et al (2021): A Middle to Late Miocene
Trans-Andean Portal: Geologic Record in the Tatacoa Desert.

Updated stratigraphic scheme for the Honda Group in the
Tatacoa Desert. Stratigraphy and Ar-Ar ages from Guerrero
(1993, 1997). Magnetostratigraphy from Flynn et al (1997).

U-Pb detrital ages from Anderson et al (2016).

Magnetostratigraphy covers the C5An.1n-C5ABn interval,
showing updated ages after Hilgen et al (2012).

Black arrows represent geochronological samples from
Flynn et al (1997). Blue arrows represent maximum
depositional ages of Anderson et al., (2016).

Maximum time span of Honda Group deposition
(Serravalian and Laventan Land Mammal Age) between 13.6
Ma and 12 Ma according to updated magnetostratigraphic
ages.
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La Victoria Formation of the
Honda Group at the Barzalosa
locality. Reddish mudstone
facies with root casts,
Interpreted as alluvial

floodplain deposits with
paleosoil development. In the
upper part, fining-upward
sandstone body 3 meters thick,
Interpreted as a meandering
channel.
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Honda Group near the town of
Tocaima. Fining-upward
sandstone body 7 meters thick,
Interpreted as a meandering
channel.
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Tesalia Formation of the
Gualanday Group in the
syncline of the same name, In
the type locality of the unit.
Espinal — Gualanday highway.

Conglomerates (pebbles and
cobbles) and conglomeratic
sandstones interpreted
together as deposits of braided
channels from the Middle
Eocene foreland of the Central
Cordillera.
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Conglomeratic sandstone

facies with asphalt seeps.
Tesalia Formation. Espinal —
Gualanday highway.
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Diagram from the seismic
interpretation of the
Girardot area from the
UMYV showing the type
section of the Gualanday
Group and a large area
with the Middle Miocene
(Serravallian) Honda

Group unconformable
over the previously
exhumed Cretaceous and
Paleogene units.

The early Miocene
lacustrine units including
the Tuné, La Cira, and
Santa Teresa Formations
were the first units to be
eroded during the Middle
Miocene (Langhian) uplift
event.




Stratigraphic Field Sections with Gamma Ray
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16 sections: 5,372 linear meters

Total with Radiometry: 4,480 m
Gualanday Group: 2,959 m
Honda Group: 1,521 m

STAFF:

Supervision: Javier Guerrero, Univ. Nacional, M.Sc., Ph.D.
Alvaro Vargas Gémez — M.Sc.

Juan Francisco Arminio — M.Sc.

Roniber Pinzén

Juan Guillermo Vargas

Miguel Angel Beltran

& Sphera

Earth Sciences
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Radiometry Data Example in Chicoral place

Metro Colum Assay
-0,25
0
0,25
0,5
0,75
1
1,25
1,5
1,75
2
2,25
2,5
2,75
3
3,25
3,5
3,75
4
4,25
4,5
4,75
5
5,25
5,5
5,75
6
6,25
6,5
6,75
7
7,25
7,5
7,75

2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715

Date

5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021
5/09/2021

Time

13:41:47
13:43:56
13:44:46
13:45:38
13:47:23
13:48:13
13:49:11
13:50:50
13:51:40
13:52:30
13:54:01
13:54:46
13:55:35
13:56:49
13:57:55
13:58:43
13:59:28
14:00:11
14:01:25
14:02:12
14:03:04
14:03:46
14:04:32
14:05:16
14:06:10
14:06:57
14:13:37
14:14:26
14:15:12
14:16:02
14:16:45
14:17:33
14:18:23

Temperature Stabilized
27,7
28,2
28,3
28,5
28,7
28,7
28,9
28,9
29,1
29,1
29,1
29,1
29,3
29,4
29,4
29,4
29,3
29,5
29,5
29,5
29,5
29,5
29,5
29,5
29,5
29,5
29,8
29,8
29,8
29,7
29,9
29,9
29,9

R R R R R R R RRRRRRPRRRRRRPRRRRPRPRRRRRRRRRRBR

Total[ppm]

17,7
16,5
13,1
11,6

10
11,4
10,8
11,9
11,3
11,8
11,2
10,5
11,3
13,3
13,8
15,1

15
14,9

16
16,7

19
19,1
20,1
18,3
19,7
20,1
20,6
21,8
21,8
21,8
21,3
20,7
15,6

Total[cpm]

4756,7
4427,8
3527,2
3110,8
2698,6
3073,1
2911,9
3200,6
3043,6
3167,1
3018,7
2830,6
3039,6
3571,1
3715,7
4054,8
4025,5
4006,8

4304

4482
5100,4
5146,4
5408,4
4913,9

5300
5396,4
5542,5
5859,8
5863,7
5857,5

5738
5561,5
4180,8

K[%]

3,6
3,3
2,2

1,9
1,8
2,1
1,8
1,8
1,8
1,6
1,4
1,9
2,7
2,6
3,2
3,3
2,8

3,6
3,7
3,7
4,1
3,7
4,2
4,4
3,7
4,4
4,8
4,2
4,5
4,6
3,2

Klcpm]

793,3
772,3
510,7
460,5
414,4
435,4
477,1
435,4
416,6
437,5
408,2
351,8
437,5
602,7
590,2
694,8
726,1
632,1
680,2
782,7
845,7
852
906,5
833,1
931,6
952,6
837,5
979,9
1036,4
931,8
1009,2
992,3
715,8

U[ppm]

2,4

5
2,1
2,6
1,4
2,9
2,3
2,7
1,9
2,7
4,2
3,1

1,8

2,2
1,8
2,4
2,6
2,8
4,9
4,4
3,5
4,2
2,7
2,4
3,3
4,2
2,8
2,8
3,9
2,5
3,3

ANH=
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Ulcpm]

89
128,7
74,3
76,4
49,2
82,6
70,1
76,4
61,7
76,3
105,6
82,6
76,3
65,9
80,6
68
72,2
82,7
34,8
34,8
120,3
128,7
107,8
107,8
112
93,2
109,9
124,6
97,4
103,6
124,6
93,2
88,9

Th[ppm]

13
10,5
10,2

8,6
6,7
8,8
3
7,8
7,8
3
8,3
7,8
6,4
9,6
7,4
3
11,2
10,9
10,4
9,2
8,9
13,7
12,1
8,9
17,8

14
14,1
13,7
12,9
15,1
15,3
13,5

8,2

Thlcpm]
104,4
85,5
81,3
68,8
54,1
70,8
64,6
62,5
62,5
64,6
66,7
62,5
52
77,1
60,4
64,6
89,7
87,6
83,4
75,1
73
110,7
98,1
73
142
112,8
112,8
110,7
104,4
121,2
123,2
108,6
66,7

.- o

‘)}

Dose

El futuro

es de todos

Dose units

94,8 nGy/h

99 nGy/h

68 nGy/h
62,6 nGy/h
50,1 nGy/h
62,9 nGy/h
61,3 nGy/h
59,7 nGy/h
54,9 nGy/h
60,2 nGy/h
65,8 nGy/h
55,7 nGy/h
57,7 nGy/h
71,2 nGy/h
70,4 nGy/h
75,1 nGy/h
83,3 nGy/h
79,2 nGy/h

82 nGy/h

87 nGy/h
99,3 nGy/h
109,4 nGy/h
105,4 nGy/h
95,4 nGy/h
117,1 nGy/h
107,9 nGy/h
104,4 nGy/h
116,8 nGy/h
112,7 nGy/h
110,8 nGy/h
121,3 nGy/h
109,7 nGy/h

81,9 nGy/I
" ith@
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North & South Palermo Sections- ANH= ¢« ™8
Gualanday Group

Gualanday Group (Palermo, Baché, Tesalia, Potrerillo & Doima Fms. ) Scale 1:500
Total: 2,078 m (7 sections)
Covered: 579 m
With radiometry : 1,499 m
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Baché 258 m

Farfan 168 m

Boquerdon 1042 m
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El futuro Minenergia
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Gualanday Group (Baché & Tesalia Fms) Scale 1:100
Total section: 417 m
Covered: 148 m
With radiometry: 269 m

p .

Secciéon Chicoral T2 : B Leyenda

L %
Grupo Gualanday «» Poligonal

4/

Google Earthies

3
image © 2021/ NES / Airbusi¥ e




Chicoral - Gr Gualanday Section

COLUMNA ESTRATIGRAFICA - GRUPO GUALANDAY

GRANULOMETRIA
Dose[nGy/h) Totallppm] Ulepm)] Thlcpm] Klepm]
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Bache & Tesalia Fms
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898000

@ Formacion Potrerillo 0 05 1 2
I — KM
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Formacion Tesalia
=== Poligonal Chicoral

Grupo Gualanday

|
€6n3-Sc-B i6 2
n3-Sc-B Formacion Baché

Fms La Tabla, Buscavida,Olini,
El Cobre, Lomagorda, Hondita

Cretécico
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El futuro

Chaparral Sections — Gualanday & Honda ANH-=-

G r AGENCIA NACIONAL DE HIDROCARBUROS

Gualanday Gr (Tesalia, Potrerillo & Doima Fms.) Scalel:500
Total: 1,039 m (3 section)
Covered: 367 m
With radiometry: 672 m
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ANH

Chaparral - Gr Gualanday & Honda
Sections
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COLOMBIA

% UNIVERSIDAD

' NACIONAL

¥ DE COLOMBIA

SEDE BOGOTA

COLUMNA ESTRATIGRAFICA - GRUPO GUALANDAY
CHAPARRAL 3 - Quebrada AICO
Escala 1:500

Localizacion: Carretera Chaparral - Coyaima
Inicio: X=863550 Y=908975
Final: X=862553 Y=908920
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Gualanday Group, petrophysics ANH= s
COLUMNA ESTRATIGRAFICA - GRUPO GUALANDAY Qprrelaﬁon Depth Litho Curves Resistivil’y

GRANULOMETRIA PALERMO SECTORRIOBACHE = | It eesseswwewwwww cr )
Totalfcpm] GRF1 CIaysto - ggggg RM

Ulepm] Thiepm] Klcpm]
o

8

@

2 é§-§ Dose[nGy/h]
35a@ s 8 8 8 8 < s © s g g

¢ I 3 & 3 R 8 & R &8 B8 & & 8

3

\I\Il‘\l\\l\l II[II‘JH‘I\‘I!\ll\H‘

T~ =~ 2 = | L. CALH 1SN SHONE oo R

M TEMAS PETROLEUM COMPAMY
B F F F R B F B R B W B BN N B 8 GI_E_I:'H'E-.Iﬂ‘

Siltstone=: . ST

[ [ B )
250 (SR "

I|IY
N
'
o

o | *‘ Pale s

200 S
. rmo EERRRE
T qgp ... ‘ KRR EE '

TEREREY .
180 i'i'i'l'l'l'l'i'i'i'i . H
L - EEEEEEEEY
E 'i'i'l'l'l'l'i'i'i'i
70 13800 EEEEEEEEE
. TEEREEEEY
_ ; i'i'i'l'l'l'l'i'i'i'i 3
[ 160 XEREREERE
‘ TEREREEE
1 1 |'|'|'|'|'|'|'|'|' o
[ el AERRREEERE L
C h EEEREEEEY 3
C - I'I'I'I'I'I'I'I'I'I'I -
140 = EEERRRRRE 4
: TEEERREE
‘ I'I'I'I'I'I'I'I'I'I'I ':-
— 130 iiaRaaaaig el
‘ TR -
| TEEEEEEE
= TR
E = : 1
L ' IIIIII'IIIIIIIII'III =
— 110 ] R o
‘ Y i
i

FORMACION BACHE

— 100

FORMACION PALERMO

14000 | ) O Pl 0R0- 102G

Palermo Formation

P "

14200 -:1;-;-;-;-:-:-:-:-:-

e 7

-

s
[]

< ua e P Gigante -1 well (Neiva area)




es de todos

Gualanday Group, petrophysics ANH= s »

AGENCIA NACIONAL DE HIDROCARBUROS

\ Correlation Depth | Litho Curves Resistivity
GR MD  E=fFavetan 9E i HMRS

| GAPI 1 e
SP  per—

FORMACION PALERMO
PALEOCENO SUPERIOR

150.0

an MW Ml D N9 ohm.m
ATk R N T TEXAS PETROLEUM COMPANY
hiiiiis PRLTIT il g 015 PHIS 045
.il |||1, oo G 1500
"""" i
COLUMNA ESTRATIGRAFICA - GRUPO GUALANDAY o .'-:v Y it
thy, BERE
PALERMO - TERUEL i
i
GRANULOMETRIA H
R papap— i i
m | L S
2o, sf sl Doe i) Uicpm] Thicpr] Kicpm] | AR w il
T § E.f350855E 53 B 8ES & 5 & @ o & F B e STTLLILIT TFrErrrer 'y il
< dEeeplUbdn g gWCoRREE RENE2REERENAE e 11117 S AN
J LLLP Ll * I B - L 4 .';
LT P R R 1 il »‘.‘
o N z 1 o
= i
10000
. L= e §
90 — i EERRERRERRE
8 patt NERERERRN
] sal ERRERERREE
7 Gifpmm T
80 — i EEEEEEE
1 AERAVITAR
B i & oA
.- . |
T TR mmsmsns
65 70000000-_0 L luuuul
o 0 o iEE
o 00000 ooj i
MR == Palemo
55 — [ '}

| ||

OGO 0D . 00 00 . OO . O,
O 5 O 5 0 5.0 5 0 5o

l

S

FEFFFFTET
firnnnnnnt

~
—

id AERRRERER
i TERRRNNRE
i EEREREREE

o JECA
= 11000

Palermo Formation

‘0;.'.&.. R - i -

DG 0606 D6 0 O

0000700700707 010
Y B R« R R o S Rl © LN Rl R R o

6 50 5O B 6 a0 H O

Gigante -1 well (Neiva area)




Gualanday Group, petrophysics

Correlation

_I_.itho Curves__

Resistivity

Porosity

GR1

GAPI 1

COLUMNA ESTRATIGRAFICA - GRUPO GUALANDAY
PALERMO SECTOR RIKARENA

SN

PHIN(NPHI

OHMM

...LLSINA)

VN

RHOB

glemd

ANH=

AGENCIA NACIONAL DE HIDROCARBUROS

El futuro

es de todos

Minenergia

FORMACION BACHE

EOCENO INFERIOR

GRANULOMETRIA
g Total[cpm]
2o 2f 2l o o Uwnl TRt
“ﬁég%g’?@g o888t § §2 89 2eg3?f8 §§ 8
NRNRRREA NRRRENET
fos —vensaCong. |l Lo Lo ool oo bbby Lol
28 00,09 900,
B 0
26— % 0°% 0 o
0 0 Ooo 0 0
2# B9 0l 000

22 _-._._AA ooo A
0 S
e
7-33"-3 0 09 0
6 —o o 0000
eyt e 0
SCo0 07 o 00,
14 0200

--------------
--------------

oooooooooooooo
--------------

--------------
--------------

T2 00
a8es s
-y g o

L LR

LLLLiLy

20 HOCOLG A
N BABILLA- 41
Sample Tile
045
0.3H
1 + ‘HH:H-{—
03H i 1
i
02 +
0214
IE:‘ 015
00H = +
00H
A0
a0
015 T ' ' ' | ' T ' T ' | |
15 203 0 00 009 015 021 ik 03 03 045
NPHI
000 500 5000 7500 100,00 12500
6R

015

7000.0

B000.0

Babilla -1 well

Bache Formation

(Neiva area)
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La Victoria Formation, petrophysics
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La Victoria Formation, petrophysics
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Porosidad vs Permeabilidad
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Grafico 1: Porosidad vs. Permeabilidad. La porosidad se expresa en porcentaje (%) y la permeabilidad en Milidarcy (mD) en escala logaritmica.
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Porosity values % vs permeability mD, Gualanday Group
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POROSITY VS PERMEABILITY

%Porosity values vs

permeability mD, La

Victoria Formation,
Palogrande Field



Porosity values % vs. permeability mD, Andalucia Sur well, La Victoria Formation
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La Victoria Formation, petrophysics ANH= s
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Olini — 2 well. Lithological interpretation and determination of average porosity values from density and neutron logs. Girardot area.



La Victoria Formation, petrophysics
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Rio Saldana — 2 well, lithological interpretation and determination of average porosity values
from density and neutron logs. Girardot area.
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La Victoria Formation, petrophysics ANH= s I&W
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Samarkanda -1 well. Lower segment of the La Victoria Formation, where production was reported.
Porosity 12-19%. Vshale between 20-40%, which should affect permeabillity. Girardot area.



La Victoria Formation, petrophysics ANH= s N>

AGENCIA NACIONAL DE HIDROCARBUROS

Correlgtion Depth Litho Curves Resistivity Porosity INTER
SP | MD SR e me i ResS(RXO) | TNPH Vshl ECOPETROL S.A
50 mV__ 15 ohm.m CFCF -0.1510.000 1.00 NUNDA# - _
-------- Qﬁl—],_ o =1 -.R.'E..S.M.(.A.'I?.O.). Sample Title (0. W zhl 1.0
in 16! OHMM 0.0 PHIE 0.6
HCGR —----ResDI(AT90) ... o
gAPl 100 OHMM e
e’_J_r, -
Lp.
f_f—i 6700 s 2000.0
é?_ (@] [perf 6715 - 6734
= g
¥
6800 e n | 1
4
1 : i 4000.0
e : -
¢ 6900 HSLED 04 | + S
F = _—
.%: 0.3 * - =T :__:f
F ==
7000 Z <l
- 7 0 : = |
:L;,} f_ﬁi ¢ = 5000.0
~ i + + TSN QETIE T TR B |
;E:.a- 01 L=
7100 5 ————
= Cl B 0.H———— —————— — B
—=_ .-E. 0.0 0.06 012 0.18 0.24 0.3 0.36 0.42 0.48 0.54 0.6
= e
;z 1200 h‘.’.-
-

Nunda -1 Well. Lower segment of the La Victoria Formation, where non-commercial production was reported.
Porosity 12-24% and Vshale between 0-20%, which should affect permeability. Nelva area.



Play definition in the Honda Group
from seismic Interpretation.



1. Seismic sections elaboration ANH= &g

* Elaboration of 27 seismic sections in the Upper Magdalena Basin in order to improve structural component and
identify areas of interest.

Neiva sub basin

HV-84-88 [PSTM_I-I_Provisional] [HV-84-88 [PSTM_I-1_]]

S1-1997-15 [PSTM_I-I_Provisional] [SI-1997-15 [PSTM_I-I_J]

Girardot sub basin

GT-1520-1820_PSTM-IN [PSTM-I-1] [GT-1520-1820_PSTM-IN [PSTM-I-1]]

%)

S

b

Cuaternario
Gp Hulla
Fm Villavieja
Fr La Victoria
Fry Doima
Fm Polresdilia
| 100000m Fm Chicoral
! Fm Seca
Fm La Tabla
o Gp Olini
Fm Lomagorda
Fm Hondita
Fm Tetuan
Fm Caballos
Basamento ceonamice
B Discordancas




2. Plays identification
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* From wells information and hydrocarbon shows we improved the selected area of

Interest.

REGISTRO DE MANIFESTACIONES DE HIDROCARBUROS

LSTADD POZOS SUBC: ENC Villavieja Lz Victoria La Victoria Basal
TRABAJADOS Intervalo Tipao Intervalo Tipo Intervalo Tipo
Gas (maxi L
(5856-5885)  (5856-6010) as {maxima concent.} (6150-6300) 2C1<C2Y C3
Cacica-1 MEIVA - - Aceite
CORINTO-1 MEVA  MN/A N/ 340360, 500°-563, 800, 960™-970" Manifestaciones de gas () N/a /A
[EAITANA-L NEIVA - - (6180-6220-8320-5340)  (6145-6210) aceite y gas (5546-7185) gas
Gas (muy bajas G bai wraci Gas (muy bajas
GUANABANA-1  NEWA 7253 concentraciones (7450-13453) as (muy bajas contraciones (7450-13453) contraciones
NUNDA 50-1 MEIVA 2610-2615 G £738-6766/6856-6864 / 6730-6766 0/G 6971-6980/ 7032-7057 / 7062-7085 G
(6710-6734) (6895-6918)
(5595-5797) (6240-5710)
IUNDA-1 MEIVA (5710-7080) Aceite Gas €1 <C14C2YC3 [7125-7270} <C1C2YC3
(1) 2465-2525 (2) 3250 (3)3370-3410 (4)3750-3800 (L, 2,5, 6,7, 8, 8, 10, 11, 12)manifestaciones estacions f
PALOGRANDE-1  NEIVA -~ - (5)3880-3930 (§)4020 {7)4070 (8)4110 (8)4170-4200 débiles de aceite 5860-5980 mani E’;a d D”f“:s uertes
(10)4240-4300 (11)4425 (12)4520 (3, 4)manifestaciones fuertes de aceite & acere
G C1-C2-C3-CA-tr C5
4310-4315) (4450-3455
{3955-3960) (6125-6200) GyA C1-C2-C3-C4 G C1-C2-C3-CA-C5 ¢ , ¢4953~£15 0 ! GYA C1-C2-C3-C4
G C1-C2-C3-C4
POLONIA-1 NEIVA
(1)4891-4503 (2)4843-5160 {3)5005-5108 (4)5160- [1)28ppm_gas (2)10ppm_gas (1)5306.5320 [1)413ppm_gas
5242 (5)5258 {31485ppm_gas(4)12ppm_gas (3)213ppm_gas
ARUMOD-1 MEIVA -~
gas cl-c5 gas c1-c5 muy pobre manifestacion HC/ gas c1-c5 muy pobre manifestacion HC/ gas c1-c5
DINA T-155 MEIVA gas cl-c3 gas cl-c3

Examples of the wells with
hydrocarbon shows in the
Honda group.

Girardot

Neiva

CABALONGA-1

CACICA-1

CALARMA-1

CORINTO-1

CHENCHE-1

GAITANA-1

HICORAL-1ST

GUANABANA-1

CANELO-1

NUNDA SO-1

GEOPOZOS-1A

NUNDA-1

POSEIDON-1

PALOGRANDE-
1

VENTARRON-1

POLONIA-1

ALELI-1

YARUMO-1

OLINI-2

DINA T-165

Primary focus : to identify the main
existing plays associated to the Cenozoic
Honda Group.

We identified 5 Plays:
- 3 structural
-2 stratigraphic
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2. Plays indentification ANH=

Play# 1: Associated to valley fill _
deDOS|t on basement- Location in the Neiva Sub basin _
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(La Victoria Fm)
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i i i _ L Inst lateral continuity Shale indicator
- From 3D seismic volume Neiva 3D, we Dip of max similarity S ————————
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2. Plays indentification ANH=

IDENTIFICATION of | | e 5
2 Leads : 2ay 2b B
- - - M .-
_ — =1 Structural play related to an anticline drag E ——— g
Tipo Estratigrafia Anticlina de arrastre e s 8] _ | [2
. . . _¢_=.:nupnmm _‘mﬁnfn;‘l. &1 altope de reflectorint Fm La Victona | | E
— reracroral-commreson—aeme 1 fOID IN the hanging wall of a reverse fault in o ; = _
Caracteristicas # 4 1:125000 _
contra falla. ] . ] :
Esquema en planta \ . . . I ‘ 1 R - L A BT § Corinto-1 e r §
= t LaJaguafield is the most representative — _ :_
: < i L © GMARINGS 1: Elevation time [ms]| [
Corte esquemitico ] . . . ] [
field of this kind. g 00 £
% g 'g % [=] E FaRAVE-1- ) ; -450.00 E )
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Play # 3: Monocline /Anticline in the footwall of
reverse fault.

IDENTIFICATION OF 2 Leads
3ay 3b

872000
2l "
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2. Plays identification
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2. Conclusions

PLAYS

one associated with the filling of paleo-channels and the other with a onlap on regional discontinuity. These are the
nlays with the largest area in the basin, although they are the ones with the highest associated risk related to their delimitation since a
arge part of these sectors are only covered by 2D seismic.

~or the Play #1, the preliminary work with seismic attributes needs further investigation.
In this work, the study focused on the sectors where evidence of hydrocarbons in wells was recorded. However, it iIs recommended In

future works to extend this same exercise to other areas with good 3D or 2D seismic coverage.

LEADS

because the structures that make up the closures are reverse faults that affect the Honda and

Huila Groups, whereby they have been active for the last 5 million years. Having worked in the sectors where La Victoria Formation

presents manifestations of hydrocarbons would indicate that there are effective migration paths for the proposed leads.
that close the structures. But also

associated with migration related to the amount that could have filled the structures.
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Land map : Avallable areas

In the exploratory and reserved areas, it is important to mention that in addition to the

classic reservoirs of the Cretaceous, there is an opportunity in the Cenozoic formations

associated with the Honda Group.

In available areas, we can observe that it exists opportunities in Girardot sub basin
associated to stratigraphic play (1, 5) but also in some isolated sector near the Prado -

Suarez fault opportunity related to structural plays (3)
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Petroleum Systems Modelling

OM Kinetics

Source Rock Geochemistry
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s 3 Santa clara 1987 93.94 enre 50-1
S S Quimbaya 1988 20.00 enfre 20-50 1
© T,
3 o Rio ceibas 1988 161.22 200 - entre 10-20 5
Balcon 1988 145.01 S ene 5-10 2
Pacande 1989 52.10 menor de 5 6
: Espino 1989 1.00 TOTAL 44
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Olini 1990 30.37
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4000 Tenax 2007 14.00 0000
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No campos proyectado 70
OO0IP 80% 4538.36
No campos OOIP 80% 18

y = 610.00e 5% %Cam pos con el 80% 26%

R =098 Pareto Proyectado 74/26
No campos nuevos 43
Incremento OOIP (Mmbpe) 2018.0
Tamaiio O0IP No de Campos
(Mmbpe) Propuestos

Mayor de 1000 0
entre 500-1000 1
entre 100 -500 4
entre 50-100 2
entre 20-50 1
entre 10-20 3
entre 5-10 6
menor de 5 9

A R A A e S L O S e Ry

Tamano OOIP NoO. campos No. campos No. total campos
(Mmbpe) actuales pronostico

Mayor de 1000 0 0 0
Entre 500-1000 1 1 2
Entre 100 -500 10 4 14
Entre 50-100 9 2 11
Entre 20-50 11 1 12
Entre 10-20 5 3 8
Entre 5-10 2 6 8
Menor de 5 6 9 15

TOTAL 44 26 70

26 Additional Fields

Prospective Resources (OOIP) = 2 Bboe

Minenergia
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o PARAMETROS
SUBCUENCA GIRARDOT SUBCUENCANEIVA

UNIDADES

TOTAL

Abanico

@ Poo s Hc ‘s Disponibles Lomagorda - La Luna Mmbpe 2,761 637 3,398
acande Compos “j»oopacande | :n::u:s;\ca irardof &
P B I svcuence Giarser D R i oA B nonce Gt Total HC's Generados Mmbpe 90,529 55,206 145,735
Chenche o Batass 8o cooriehadas £ " 4 Toldado o Matachin Norte S§lgr;‘\:g%$“o::nadzz ) )
oo 3 g Prorecasn Taneversce et »‘ ' Sl Recursos Disponibles Mmbpe 11,558 8,003 19,561
Datum: MAGNA Unidades: Metros
Matachir Urcades: Metros ¥ 027555 1 165 22
| 027555 1 165 2 AT e metros Recurws D%c lbiertw (wp) Mnbm 617 3' 038 3|655
RioSaldaia  @Olini o Mapa de Madurez Térmica
o Mapa de Madurez Térmica Subcuenca hatickla Ossecaton Recursos No Descubiertos Mmbpe 10,941 4,966 15,906
Subcuenca Ir!tervalo Generador Girardot Sub::gr':‘czcgi::rz:;uté(l\‘l -
Girardot Fiactn Liwagonk L Uivid Probabilidad de Hallazgo % 15% 15%
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Convenciones

3
: [ ventana Aceite

® Pseudo pozo

HC’s Generados / Tetuan
Hc 's Disponibles / Tetuan

Recursos Prospectivos (OOIP)

HC's Generados / Lomagorda - La Luna

Recursos Prospectivos Recuperables (FR = 25%)

64,232
8,796
26,297

1641
Mmbpe 410

54,570
7,367
6,062

745
186

118,801
16,163
32,359

2386
596

145,735

—

Prospective Resources (OOIP) =2.3 Bboe

118,801

19,561

@ Pozo () Campos de Gas Asocia
: (») Campos de Gas Asociado Campos
©Pacande il Campos La Hocha s I cuenca 15'906
oo,_‘ega : ‘- Subcuenca Girardot ‘ © 1
Chenche () Sistema de coordenac
Matachin Norte Sisterna de coordenadas: MAGNA Colombia Bo:
Toldado o latachin Norte msmc";mw’ La Cafnada Norte ° Proyeccién: Transversa de
P S e e
. 4 lum g
Matachin 5:1(° : Uricades: Metros 024 8 12
b 027585 " 165 22 llometros
Rio Saldana  @0Olini ‘

[ Mapa de Madurez Térmica Vawass Maclen
<
Subsuence dstvato Generadoy Subcuenca Formacion Lomagordsz

Girardot Formacion Tetuan Neiva Sub: Nei
Subcuenca Girardot (VSM) ubcuenca Neiva
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