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HISTORY OF EXPLORATION ANHE

Despite of being under-explored, this basin has a N
long exploration history (since 1945) W@E
. . . VS<
One well with commercial production Floresanto -
1: Depleted after two years with a total production of b
28,730 BLS of 51°API oil (nearby to the area)
& 'EDRECITA-1X (1570-1X) FLoREgANTO26 - | DEL FLORESANTO-1
SSJS 1-2 SSJS 1 333:2;22 ;).ELTA-Z
Jaraguay N-1: 126 BOPD of 48° API (close to the o)
area)
. . . JARAGUAY NORTE-1
Succesful production tests in another thirteen wells oo i RO
(Considered as non-commercial at the time) et S i i L T R
fIRU-1
191 wells have been drilled in the whole basin
Floresanto 1945 1946
Jaraguay Norte 1981 1983 5 0 4.258.5 17 25 5 34
" s Kilometers
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Well Data: SSJS 1-2, SSJS 1-3, SSJS 7-1, SSJS 7-2
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PRODUCING WELLS
WELL_NAME
@® AGUAS PRIETAS-1
@® FLORESANTO-1
@® FLORESANTO-2G

FLORESANTO-3
FLORESANTO-4
FLORESANTO-7
FLORESANTO-8
JARAGUAY NORTE-1
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NAME WELLS

Aguas Prietas-1
Anh
Tierralta2xp
Bone-1

Delta

El Faro-1

Floresanto
Guiberson
Jaraguay Nortel
Jaraguay Sur-1

Limon-2 (Lorencito)
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NAME

1926 Morrocoy-1
2013 Parumas-1

Piedrecita-1x
1980 (1570-1x%)
1957 Piru-1

Porqueria-1x
1982 (1609-1x)

1945-1951 Rio Nuevo-1
1951 San Rafael-1

1981-1983 Tonga-1
1982 Tucura-1
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GEOLOGICAL FRAMEWORK



Reservoir

Considered as Source

in Jaraguay
A

STRATIGRAPHIC SETTING

Sinu-

Uraba
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SINU BASIN SAN JACINTO FAULT BELT SAN JORGE SUB-BASIN
Haflr & Bealle | auvson, 1959
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From Lower Magdalena to

SSJ
Fluvial facies of Tubara Fm. remains
relatively the same (Jaraguay tested

production at sandstones of this level)

Deepest facies to the ones related to the
Porquero Fm. will be found in the
Floresanto Fm in the Sinu Basin

Sandstones of deeper facies to the ones
related to the Cienaga De Oro Fm. are
known as Pavo sandstones in the Sinu
basin
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o o~ Mud diapirism could be explained based on salt diapirs
schemes due to its similarity
= Ellipsoid structures in surface are related to mud diapirs
I I and syntectonic synclines
<
=
¢ © Syntectonic sediments could be identified because of
& its difference in thickness
2 2
= Weld faults could have an importance into traps
. . = In SSJ mud diapirs have an strong relation with oil and

gas seeps distribution

=

(a) Dome trap formed by
salt pillow

(b) Turtle structure trap (c¢) Dome trap formed by trusting

(e) Trap formed by diapirsm
on two flanks

(d) Rollover anticline

N

(') Trap formed by fault sealing (g) Trap formed by fault sealing

B Oil/Gas [ Water

( J) Lithogical trap
formed by diapir collapse
Unconformity surface

(h) Lithological trap or (1) Unconformity trap
lithological-stuctural trap

Gypsum-salt

aVa

Fault




WELL SUMMARY & ANALOGUE
FIELDS



N El fut : :
Floresanto A N H —— es de todos [N

AGENCIA NACIONAL DE HIDROCARBUROS

= Twelve (12) wells were drilled from May of 1945 to August of
1947.

= Most of them were drilled by Socony-Mobil and classified as
producer wells. However, formal production was only declared
In the wells Floresanto 1 and Floresanto 6

= Ten (10) of the twelve (12) wells were shallow (an average of
1,541") and the other two (2): Floresanto 1 and Floresanto 10,
reached total depths of 6,936' and 10,876/, respectively.

*  Floresanto 1: Oil production from of the Floresanto - Pajuil
Fm. (694-614") started in december of 1944. At August of 1945,
28,730 bbls were produced. (51° API)

= Floresanto 6: During tests the well produced 42 bbls in 12
hours (API 50°)

Taken from Ecopetrol (2000)
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= Jaraguay area is located at the south of the Sinu basin

= At the Jaraguay area, rocks from the Oligocene (Maralu Fm =
Lower CDO) to the Pliocene (Corpa Fm.) have been drilled

= Well targets were the equivalents of the Lower Porquero Fm
(Floresanto Fm) and Cienaga de Oro Fm (Pavo Fm).

= Total depths of the Jaraguay Norte wells were reached between
2,500 and 5,000". The well Jaraguay Sur-1 reached 8,002’

= QOil found in production tests and seeps in the area are
considered as light oil (>40° API)

= Pavo sandstones are considered as the best reservoir in the area

= Jaraguay Norte - 1: During production tests in the Floresanto
Fm. 3,5 bls of 48°API oil were obtained at the interval 1,834" —
2,338, 6,3 bls of 47°API at the interval 1,148 — 1,364". The well
produced at its peak 126 BOPD

= Jaraguay Norte - 3: During tests only one gallon of oil were
recovered
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Tonga - 1
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The well Tonga — 1 was drilled by Gran Tierra Energy in 2018 . 4 L
with a TD of 8000'. |
The well tried to find presence of hydrocarbons in Eocene ]
sandstones (Chengue Fm) and characterize units below ‘
Miocene discordance ”
Despite of finding the reservoir, the shows were not i
economically viable. :

The well was plugged up and abandoned

GAS SHOWS P RATIO'S CALCULATIONS
Interval (ft) | Lithology |Tot.% |B.G.G| Net% | C4 | €3 | €3 | i€y | nca | ic5 [nc5| wh | Bh | Ch | Type
FORMACION PAJUIL/ FLORESANTO (MIOCENO)
TOPES TENTATIVOS POR DIFERENCIA
TOPES PROGNOSIS . 335 — 344 SST 021 | 004 [ 017 2131 .
. MUESTRAS ESTRUCT. (pies) 482 — 485 COAL 017 | 005 | 012 1709 2
FORMACION Mayor Menor 665 — 670 SST 017 | 005 | 012 | 1685 -
MD (TVD) | TVDss MD (TVD) TVDss 707-712 COAL 036 | 004 | 032 3613 1
(ples) (pies) (ples) (ples) (pies) (ples) (H) (L) 841 — gas’ COAL 013 | 015 | 004 1919 2
. : 895 — 000 SD D83 | 068 | 004 8385 . :
TVDss TVD'ss 500" — 1130° - 0.08 : 4451 1 . ] -
1307 — 1397 | SLTST | 147 | 008 | 1.39 | 14789 45 B i 1 . - : -
MIOCENE (PAJUIL/FLORESANTO) Surface Surf 345 Surface | Surface 345 - - FORMACION CARMEN (EOCENO TARDIO) - DISCORDANCIA (MIOCENO INFERIOR)
1500 - 2980 | [ 004 | [ 4100 | - - - - ] | | - 1 - ]
FORMACION CHENGUE (EOCENO MEDIO)
MIOCENO BASAL - - - - - 2980 - 3350 — 0.08 5621 20 9 ] 2 7 1
941 941 -596 3370 - 3510 — 0.92 9194 24 g 1 1 4 1
DISCORDANCIA MIOCENO 3520 3770 | SLTST /SD 166 — 16588 38 ] 5 1 2 1
INFERIOR 1521 1511 1166 1500 1490 -1145 -21 - 37703940 | SLTST/SD | - 05 — 5290 14 2 3 - - -
4001 — 4010 55T 20 | 05 15 20130 5 18 13 3 B 1
i 4067 — 4073 SST 24 | 05 1.9 24139 77 26 22 4 g 2
EOCENO TARDIO (CARMEN) 1521 1511 1166 1500 1490 -1145 -21 -- 49104530 TR - 358 . S50 e = = . 3 .
4530 - 4760 | SSTELTS 0.86 8599 | 25 7 § 1 3 | 1
EOCENO MEDIO(CHENGUE) 2980 2920 -2575 - 742 4760 — 5160 SLTST - 097 9602 29 g 3 1 3 1
EOCENO INFERIOR (SAN 2213 2178 -1833 5293 -5320 SST 243 | 044 | 199 | 24116 69 27 20 4 10 2
5470 5385 5040 _ 402 FORMACION SAN CAYETANO SUPERIOR (EOCENO INFERIOR)
EAYETAND SUPERIDR ﬁﬂ?ﬂ 4933 -45 33 5704 -5709 58T 16 0.6 1.0 16024 48 16 12 2 7 2
5776-5820 S5T-5D 1.99 0.68 131 19816 55 19 15 3 7 4
TD E uﬂ u ? 51 n -? EE 5 - - 5842 - 6020 SLTST - 143 - 14195 42 14 11 2 6 1
EEB? Eﬁ'ﬂﬂ -E1 55 6130 - 6220 SLTST 0.82 8110 25 9 2 2 5 1




%\ El futuro
es de todos

ANH-Tierra Alta 2-X-P

Minenergia

AGENCIA NACIONAL DE HIDROCARBUROS

The well ANH-Tierra Alta 2-X-P was drilled in 2013 with a TD of 8711".

a . ELTA-1 »
FLORESANTO-2GFLORESANTC® N

FLORESAN'PO“DELTAZ : I\
w E

The main objective was to reach the Cansona and San Cayetano formations. Bslnz oy | e T

No visible and significant manifestation of oil was observed in the sandy levels
of the formartions drilled in this well

Sediments found in the well do not match with the units reported in literature

ANTIOQUIA

¢

RAGUAY NORTE-5JARAGUAY NORTE-1
ARAGUAY NORTE—&JARAGUAY NORTE-3

EL FARO-1 S"I.'EL FARO-1

.RIO NUEVO-1

Light oil were found in stains (API>35°)

TOPES
PROGNOSIS GEOLOGICA MUESTRAS
FORMACION
Profundidad | Frofundidad | p o ngigag | Profundidad
medida () |, Yertical | o idaq |  Vertical
Verdadera (ft) Verdadera (ft)
EEEEIE: superficie superficie superficie 0
SECUENCIA 1 280 280
R1 950 950 970 970
SECUENCIA 2 970 970
SECUENCIA 3 1.181 1.181
R2 1.540 1.540 1.180 1.180
R3 2895 2.895 2.950 2948
SECUENCIA 4 3112 3.110
SECUENCIA 5 5.330 5.325
R4 6.400 6.400 6.620 6.612
SECUENCIA 6 6.620 6.612
D 8.711 8.711 8.711 8,698
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SEISMIC INTERPRETATION

Three Different Types of Traps
1) Traps on Flanks
2) Anticlines with Normal Faults by Collapse
3) Unconformities
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SEISMIC INTERPRETATION SSJ 1
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SEISMIC INTERPRETATION SSJ 7-1:
raps on flanks
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Kilometers
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(e) Trap formed by diapirsm
on two flanks
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13 leads in total

OOIP: 1,282.51 MMBIs

Recovery factor 50%

Chance of success 30%

Prospective Resources

High Estimate
Best Estimate
Low Estimate

192.37 MMBIs
96.18 MMBIs
19.2 MMBIs
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The area despite of being unexplored has a very long history of exploration, including wells of the Floresanto field
drilled from 1945 to 1947 by Socony Mobil and wells of the Jaraguay Norte field drilled in 1981 by Petrocol.

7 wells and 3,101 Km of 2D seismic have been acquired in the mega area including of the Sinu South area.

Maralu (Eocene) and Cansona (Upper K) Formations are considered as the source rock in the area and the Pavo
sandstones, Floresanto and Pajuil Formations are considered as the reservoirs

The synclines and main structures in the area are dominated by the dynamic of mud diapirs with a source possibly at
Oligocene Sediments

Two fields have shown production in the area: Floresanto (28,730 bls/51°API) and Jaraguay Norte (126 BOPD bls/48°API in
Jaraguay Norte -1) with 12 and 5 wells drilled respectively

The seismic imaging could be improved using wave-based migration techniques such as RTM (Reverse Time Migration)

Three different sort of traps have been identified: 1) traps at mud diapir flanks, 2) anticlines with normal faults by
collapse and 3) traps related to unconformities, being the first one the most common

Inside the areas offered by the ANH, 13 leads have been mapped using surface geology and seismic interpretation with a
best estimate of recoverable prospective resources of 96,18 MMBIs.
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