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Block Areas

VMM 19-1 (100,673 Ha)

Minenergia

Bolivar, Cesar, Magdalena departments

VMM 28-1 (24,600 Ha)

Bolivar and Santander departments

VMM 59 (89,140 Ha)

Santander department
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Main Infrastructure nearby

Oil Pipeline:

Cano Limon — Covenas
Ayacucho — Covenas
Proyecto Bicentenario

Oleoducto de Colombia — ODC
Galan - Ayacucho

Pipeline:

Galan - Ayacucho
Poliducto de Oriente

Gas Pipeline:

Galan - Ayacucho
Gasoducto de Centro Oriente
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Boundaries

North: Espiritu Santo Fault System

Bucardm anga » i ) A A A A
! !
Eastern s . . :
uerto s . . -\ . ° ° L )
=3 v s f

Cordillera Macucho B

: v @ Northeast: Bucaramanga — Santa Marta
coLOMBIA L ) ‘ - fault system (B.S.M.F.).

“ Southeast: Bituima and La Salina fault
g 4 , 7 systems (B.S.F.S.).

ECUADOR

Gu ayaquil
L

South: Girardot fold beld (GFB).

m e e | i | West: Onlap of Neogene sediments
o over the Serrania de San Lucas (SL) and
Central Cordillera (CC) basement.




Structural Domains

T 200000 £20000 232000 1040000 120000 1200000
N | T CESAR R})ltng'ﬂ” e T
5 £ D SR
7 A Icre ‘
A sl
Monten - . ILE
A S—n_ NFE {6k DEL
7| ¥ 5 MAGDALENA
SINU-SAN. 3 il 7
DL R S L e, ..
o | 3 a
o i=talla B
g1 — g s
g — i
Mot bgho—r 2 o
v /,
/ = 4
'] -" !
/ % of
wl ’ N
§ LI}
5 “L _." ,
§/ AmLLE ME
AREA NO ;;E‘_?_E':.MA DA
PRO SPECTVA F; - S
§ 7 fregalin %
Sl
b .
- S
% AMAGA }
I ‘..5 Chkpamngura
s - % - \ _;'D"'
3 R !
2 o CORDILLERA
L & ORIENTAL.. ~
St 1X i B
= b ¢
: {': .1|| ) ,-r ; ;
l'f r .'? R | fof
| 37 R - _ _,17!.___.-' . 4 "l F :
;;nmj:“-ﬁ‘\' >v.-.'|‘l..) g A 7 T
s |fcavca Bogota g ol Y y
2 " Aretenia = &
g | i B v L i A7 T L
o ATy Ll 4 X ES (FERE ’ag'ﬂn-l[-rgfﬂssflr;?eﬁe",: S BEECT, |
T v ’ } y " PR NEE) m‘:g::gﬁm;,w, pacaster NORO) ol :
’1* } © i L WETI B ".'5')13; bo-#ongh, :\: Op=h=iestil ap ConriosXs, 3 the QIS Usy
S - : ot L ) lavicedein | | | L,
200000 £20000 1040000 120000 1200000
@0 20 120
Km

T
1600000

T
1400000

T
1300000

T
1200000

T
1100000

T
1000000

75°W 73°W
= | | 1
i 950.000
1'450.000
Structural
Domains Map
Oz-l
0
1'350.000
<
[\-
1'250.000
2
2 &
©" Q)
'
)
&
>
§
O
75)
2| 1'050.000 1'050.000
0
. 40
Girardot —————— S
Southern
Domain
1 | | | |
75°W 74°W 73°W

Cordoba et al. (2001)

9°N

8°N

7°N

6°N

5°N

ANH= &

AGENCIA NACIONAL DE HIDROCARBUROS

El futuro
es de todos

Minenergia

Structural domains of the MMB (From Cordoba et al,, 2001 —

ANH, 2011):

VMM 19-1: Northwestern domain. Characterized by a wide,
east-dipping homocline with NNE-trending transtensional
normal faults with dextral oblique displacement and fault planes
dipping toward the ESE.

VMM 28-1: North — Western domain.

VMM-59: Central domain and Foothills Domain.

The Central MMB domain is characterized by opposite vergence of

thrust and fold belts forming a structural convergence zone.

The Eastern Cordillera foothills domain is characterized by west-

vergent thrusts and folds.
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Lisama, La Paz
(Cummulative gas:
45,542 MMSCFD -
2015)
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1966

36 (IHS, 2009)

1000

Lilia

Opon Mugrosa 30°API

1982

0,25

Mugrosa De Mares |Mugrosa 38,2°API 1929 0,5
San Luis De Mares |Mugrosa 46°API 1927 3,5
Colorado | M3803lena | ) o osa 40°API 1925 100

Medio

Aguas Blancas

1962

35

o O o O|Oo

Colorado, Mugrosa,

Infantas II:J]"anCrI\rcz-s Esmeralda-La Paz 1918 259 1849 288
(20-27°API)
La Cira- Colorado, Mugrosa,
La Cira Infantas Esmeralda-La Paz 1926 645 2150 960
(25-30°API)
Magdalena [21°-24° API
Casabe Medio |Colorado Mugrosa 1941 1670 29>
Colorado, Mugrosa,
Lisarma- Esmeraldas- La Paz
Lisama . (19-34° API). 1965 183 182
Nutria

Production: 45,3

MMBO (2011)
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VMM 28-1 Wells

Braval-1 (1941) (TD 2812’)
Drilled by Sierra Nevada S.A.

In tests showed gas with light oil. In different intervals Braval-1 recovered muddy
with sweet water with heavy oil.

Camacho Roldan-1 (1942) (TD 1457’)
Drilled by Richmond Colombian Company. It reached the Lisama Formation.
San Pablo-1 (1942) (TD 467’)
Drilled by Shell Condor S.A. Oil and gas shows in the Lower Eocene.
Luna-1 (1957) (TD 8500°)
Drilled by Intercol. The Real Fm. had sands with sweet water, Chuspas Fm.: Sands with
shales until 6930°, 6930'-7867": massive sandstones interlayered with shales.
Tato-1 (1962) (TD 7892°)

Drilled by Intercol. The well reached The Umir Formation. La Paz Fm consisted of
massive sands interlayered with shales.

ANH= &

AGENCIA NACIONAL DE HIDROCARBUROS

El futuro
es de todos

Minenergia

1328000 1332000 1336000 1340000

1324000

1012000
PO BTy e FLEFWEC,

1028000
T poay 1o (OISR |

1032000
Rnlaaialasa sy

1036000
a g ol y

\

s o] ';_v:' | ‘-_»\.-\;:‘...l,.
o R RS 4
e b s e v )

o L
e o

-
-
.
.
-
ot s
. | [

. 1Y .... P34 ) [ -]
o - . G [ < s > o 4 whrbund - R
1 P ‘.‘.'-x,.'- 3 - & - At
y L adpad s ™ ] >
' ! N : © 3 R f . . -
Lateraza ] '.’\ —a 3 (—‘ Ln:.u ' }lnb.a. " A . ~b‘~y§ V.
] " CRISTALINAAY
— \ / ) o < '
s Cran S |
| ) ;_T: —
| o s
. //////(/\\\w/fi> =
| ofal
ey

—
w
=
-0
o
o
o
—
w
W
(=}
(=)
(=)
o
—
w
)
- D
o
(=)
o
—
b w
e 4 M
| —8
k__) b=
3T =
\ “1-:1 0 Megond
‘ &P ol
’ P
‘-.
"4 ot
. \L X
\ o w
\ I :’ g
\ | ‘7 B=
“ \ & (=)
3 o
P
3
11

1012000

e S e L S
1016000 1020000

0 1500 3000 4500 6000 7500m

T — m—

1:144588

1024000 1028000

L S e e e et S
1032000 1036000

PETREL




El futuro Minenergia

es de todos

VMM 59 Wells A N H
—~—

AGENCIA NACIONAL DE HIDROCARBUROS
Cascajales-1 (1976) (TD 11,400°)

Drilled by Ecopetrol. Target: Rosablanca, Paja and Tablazo Formations in the Cascajal
Anticline. This well drilled all the Cretaceous sequence up to Tambor Formation.

1258000
1258000

Six tests were carried out in Rosablanca, Paja, Tablazo and La Paz Formations. In the
Cretaceous Units showed gas, but were considered non-commercial. Due to the high
compaction, the sediments had low porosity and permeability.

1249000
1249000

The sandstones of La Paz Fm. showed good permeability and TAR. The test showed
fresh water.

It was abandoned as a non-commercial gas producer (B3).

1240000
1240000

Mugrosa Sur-1 (1977) (TD 5407°)

de

08 Cobardes

Anticlinat

L

Drilled by Ecopetrol. Tests in la Luna Formation, results: salt water, Tests in Chorro | J?Q"V“
(7 Q Palmas-11 4

Group: salt water, gas shows, where the gas burned with a 10 feet high flame.
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1222000
1222000

Mug

Drilled by Ecopetrol. Trap: Structural closure against reverse fault. Targets: Mugrosa (C
zone) and La Paz Formations. The well was in the lower part of Chorro Group,
without being able to define the presence of Eocene basal sands.

w3 'l
\

The well had gas shows in the intervals 9330°, 9570’ and 11380 ft during the drilling. GEOLOGICAL UNITS
In the formation tests in Chorro Group (9318-9308 ft, and 9302-927/8 ft) there was oll o
production (1,6bls/8h, 40,6°API to 88°F). ata

N2Q1-VCc Mesa Fm.
n4n6-Sc Real Group
. : e8n3-Sc Chuspas Grou
It was considered non-commercial. OB CHOMGBH
' E1-Sc Lisama Fm.
__|b6k6-Stm  Laluna

| b2b6-Sm Simiti Fm.
|b1-Sct Tambor Fm.
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Golosa-1 (2013) (TD 3530')

Drilled by Ecopetrol. Trap: Mugrosa faulted anticline. Target: Basal sands of
the Chorro Group

1258000
g
1258000

Regular gas shows in Mugrosa and Esmeraldas Formations, poor oll
shows.

1249000
1249000

Golosa well was drilled structurally low.

Golosa-1ST (2014) (TD 3265')

1240000
1240000

Drilled by Ecopetrol. Trap: Closure in a faulted inverted anticline. Target:
Basal sands of the Chorro Group.

de

08 Cobardes

The main oil shows are associated to Chorro Group (2008-2590°), that
were very poor.

Anticlinat

L
1231000

1231000

&
4

Esmeraldas Formation had low production of oil. Tests: DST 2 : 13 bls light
oil (33°API ) and 5 Bbls of water formation with salinity of 21000 ppm, DST
3: 27 Bbls water formation with 21700 ppm Cl- and 4 Bls of oil (31°API),

and DST 1. La Luna Formation, (secondary target), and the result was :?qﬁﬁeg@grk’?:&“mﬁ} £, NACAN, GecBe

1"‘ 'll. ";- y _ < 2
water. ' AT 2 2 e P B

1222000
1222000

S J e /

GEOLOGICAL UNITS
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| |n4n6-Sc Real Group
|e8n3-Sc Chuspas Group
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PLAYS

Structural: Anticline with three way dip closure against fault (Esmeraldas — La Paz Fm.)
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SEISMIC INTERPRETATION VMM 28-1:

= PLAYS

= Structural: Anticline with three way dip closure against fault (Esmeraldas — La Paz Fm.)
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Closure associated to thrusts and subthrusts, shallows structures.
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Golosa East Thrust — Shallow Structure

Golosa Deep Subthrust — Deepest Imbrication
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PLAYS

Shallow subthrust structure
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PROSPECTIVE RESOURCES



VOLUMETRICS VMM 19-1:
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Prospective Resources

Lead AREA OGIP Prospective
No (Acres) (Bcf) Resources (Bcf)
1 0321 256,44 64,11
2 5214 143,45 35,86

OGIP: 399,88 BCF

El futuro
es de todos

PROSPECTIVE RESOURCES: 99,97 BCF

Minenergia
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VOLUMETRICS VMM 28-1: ANH= s ™8
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. e T PROSPECTIVE RESOURCES

A 1 LEAD
Prospective Resources

. VMM i :: _  -- ﬁ:’:,,. 1 ’
1 1585 231,87 57,97
OOIP: 231 87 MMBO
. RS PROSPECTIVE RESOURCES: 57.97 MMBO
0 225 45 o 13,5 o
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VOLUMETRICS VMM-59:

AGENCIA NACIONAL DE HIDROCARBUROS

Prospective Resources
] Lead AREA OOIP Prospective
No (Acres) (MMBO) Resources (MMBO)
; 1 1893 258,47 64,62
2 1733 236,62 59,16
3 1139 155,52 38,88
4 1554 212,18 53,05
| / | ol = / L _ﬁm smmmesman ’:.~ ;f ,,,.,.,,.,._,e,.“..%.: OOIP: 862,8 MMBO

0215 s 13 z PROSPECTIVE RESOURCES: 215,7 MMBO




VOLUMETRICS: TOTAL
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5 leads in total 2 leads in total (vMM 19-1)
(VMM 28-1 and VMM 59)
OGIP:

OOIP: 399,88 BCFS
862,8 MMBO

Recovery factor: 25%
Recovery factor: 25%

Prospective Resources
Prospective Resources
High Estimate: 99,97 BCF
Best Estimate: 49,98 BCF
Low Estimate: 9,997 BCF

High Estimate: 215,7 MMBO
Best Estimate: 107,8 MMBO
Low Estimate: 21,57 MMBO
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For the Colombia Round 2021, the ANH will be offering three blocks located in the Middle Magdalena Valley basin:
VMM 19-1, VMM 28-1 and VMM 59, with an area of 214,413 Ha.

The VMM 19-1 is considered as an emergent area because of the data limitation and its location in the basin. The
VMM 28-1 and VMM-59 are classified as mature areas.

In the three areas there are available a total of 809,5 Km of 2D seismic. In the VMM 59 there are two pieces of 3D
seismic volumes with a total area of 38 Km?. Only in two blocks: VMM 28-1 and VMM 59, 12 wells have been drilled.

The basin is divided in five different domains with two different structural styles. One associated with transtensional
normal faults, and the other one with thrusting and development of foldbelts.

The main reservoirs in the VMM 28-1 and VMM 59 blocks is considered the Esmeraldas and La Paz Formations of
Upper Eocene age, while in the VMM 19-1 the Neogene units are considered the main reservoirs.

Most of the leads are in trend with existent fields in a proven hydrocarbon system, such as the case of VMMZ28-1 and
VMM-59.

Shdallow targets are one of the incentives of the offered leads that maybe has not been considered previously by the
industry.

Inside the areas offered by the ANH, seven leads have been identified with a best estimate prospective resources of
107,8 MMBO for the VMM 28-1 and 49,98 BCF for the VMM 19-1.
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