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LOCATION

All blocks share Tumaco offshore
basin characteristics, and only
CHO OFF 4 and 5 blocks belong to
the Choco offshore

AREA (Km2)
TUM OFF 1 12409
TUM OFF 2 5129
CHO OFF 4 12082
CHO OFF 5 5719



INFRASTRUCTURE

Sea ports of Buenaventura and Tumaco are
connected by interdepartmental roads with center
of the country.
Both of ports have oil storage infrastructure
connected by pipe from production zones.
Both of them have airport.

Sea ports Buenaventura and 
Tumaco

Average Distance (Km)

SEA PORT CHO OFF 4 CHO OFF 5 TUM OFF 1 TUM  OFF 2
BUENAVENTURA 163 78 292 231

SEA PORT CHO OFF 4 CHO OFF 5 TUM OFF 1 TUM  OFF 2
TUMACO 176 238 113 88



HISTORY OF EXPLORATION

2006 2009 2014

In 2006, Reliance signed the 
Borojo TEA contract

In 2007, Reliance 
transformed two blocks of 

previous TEA in Borojo
North and Borojo South 

E&P. 
In 2008, Ecopetrol signed 

Egoro TEA contract

In 2011, Ecopetrol signed the 
TUM OFF-3 E&P contract. 

In 2013 Reliance returned two 
blocks Borojo North and South 

to ANH. 
In 2016 Ecopetrol returned TUM 

OFF 3 block to ANH.



GEOLOGICAL FRAMEWORK

Modified after Marín–Cerón, M.I. & Sierra, G. 2011. Tumaco Basin

CHO OFF 5

TUM OFF 1 TUM OFF 2

Choco Offshore Basin

Tumaco BasinTumaco Offshore Basin

Tumaco Basin
Tumaco 

Offshore Basin



GEOLOGICAL FRAMEWORK

Modified after Collot, J-Y, et al . 2009

YA
Q

U
IN

A 
G

R
AB

EN

TRENCH FILL 
TURBIDITES

MARGIN 
SEDIMENTARY 

ROCKS

CONTINENTAL 
SHELF

NW SE

NW SE



STRATIGRAPHIC COLUMN

Stratigraphic chart of the Tumaco basin. Comparative chart of the different
suggested nomenclatures (Cediel, F., et al, 2009) 

Cronostratigraphic chart of the Borbón basin and Pacific Coastal Basin 
(Marcaillou, B. et al, 2008) 



BATHYMETRY

CHO OFF 4
above ‐3000 ft (7.6%)
above ‐6000 ft (44.1%)
CHO OFF 5
above ‐3000 ft (76.5%)
above ‐6000 ft (98.9%)
TUM OFF 1
above ‐3000 ft (7.8%)
above ‐6000 ft (22.9%)
TUM OFF 2
above ‐3000 ft (80.2%)
above ‐6000 ft (94.1%)

IC 500ft



BATHYMETRIC PROFILES
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OIL SEEPS

Marine oil seep ranked to slick
Discovered by Earth Satellite Corp. (2007)

Oil Seeps
Discovered by Shell Condor S.A. (1966) in
Gorgona Island



DATABASE



Database (2D Seismic Information – EPIS DB)

TUM OFF 1
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
BOROJO 2D‐2005 7 1222.71 518.76
PACIFICO 2D‐2014 6 1592.88 492.33
PACIFICO MC 2D‐2009 24 2083.67 1137.79
PACIFICO‐73 2 90.39 8.93
PACIFICO‐82 16 626.95 259.88
Total general 55 5616.59 2417.69

TUM OFF 2
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
BOROJO 2D‐2005 13 2050.61 597.10
PACIFICO 2D‐2014 1 282.90 12.88
PACIFICO MC 2D‐2009 28 2437.78 857.78
PACIFICO‐73 33 1093.65 776.10
PACIFICO‐78 23 678.91 468.83
PACIFICO‐82 58 2210.03 1271.86
Total general 156 8753.87 3984.54

CHO OFF 4
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
BOROJO 2D‐2005 34 4275.00 1737.51
BOROJO NORTH 2D‐2009 10 347.40 112.97
BOROJO SOUTH 2D‐2009 28 1451.82 1052.75
PACIFICO 2D‐2014 2 562.46 101.33
PACIFICO MC 2D‐2009 11 813.12 263.69
PACIFICO‐73 6 274.83 42.53
PACIFICO‐78 9 336.16 74.81
PACIFICO‐82 32 1190.63 574.84
Total general 132 9251.42 3960.43

CHO OFF 5
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
BOROJO 2D‐2005 37 4731.30 2220.79
BOROJO NORTH 2D‐2009 24 1070.85 734.99
BOROJO SOUTH 2D‐2009 30 1321.51 715.88
PACIFICO‐73 34 1183.43 825.10
PACIFICO‐78 43 1365.63 937.23
PACIFICO‐82 73 2501.65 1750.28
Total general 241 12174.37 7184.26• 8 Seismic Program (447 lines) Total coverage  17547 Km



Database (2D Seismic Information – Loaded Information)

TUM OFF 1
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
PACIFICO 2D‐2014 6 1632.74 501.35
PACIFICO‐73 2 92.10 8.56
PACIFICO‐82 18 665.61 272.30
Total general 26 2390.45 782.21

TUM OFF 2
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
BOROJO 2D‐2005 5 553.11 182.80
PACIFICO 2D‐2014 1 288.69 17.12
PACIFICO‐73 26 926.86 626.34
PACIFICO‐82 57 2159.27 1235.08
Total general 89 3927.93 2061.35

CHO OFF 4
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
BOROJO 2D‐2005 25 2050.33 771.61
BOROJO SOUTH 2D‐2009 28 1427.22 1035.97
PACIFICO 2D‐2014 2 578.89 111.58
PACIFICO‐73 6 279.41 43.95
PACIFICO‐82 30 1158.65 560.50
Total general 91 5494.51 2523.62

CHO OFF 5
SURVEY LINES TOTAL LENGTH LENGTH INSIDE
BOROJO 2D‐2005 30 2568.83 1587.79
BOROJO SOUTH 2D‐2009 31 1396.87 761.98
PACIFICO‐73 29 1056.82 698.63
PACIFICO‐82 62 2504.32 1750.30
Total general 152 7526.85 4798.70

• 5 Seismic Program (269 lines) Total coverage  10165 Km



Database (3D Seismic Information)

CHO OFF 4

TOTAL INSIDE
BOROJO SOUTH 3D‐2011 897.36 285.16
Total Coverage 285.2

CHO OFF 5

TOTAL INSIDE
BOROJO NORTH 3D‐2011 834.55 831.22
BOROJO SOUTH 3D‐2011 897.36 608.27
Total Coverage 1433.3

Area (Km2)
SURVEY

SURVEY
Area (Km2)

• 2 Seismic Program (1725 Km2)
• Total coverage  4.9%
• CHO OFF 4 (2.3%)
• CHO OFF 5 (24.8%)



Database (Well Information)

CHO OFF 5

WELL_NAME SPUD DATE RTE (ft) TOTAL 
DEPTH (ft)

TAMBORA‐1 18/02/1967 194 11365
SANDI‐1 20/05/1967 194 12161

• 2 Wells drilled only in CHO OFF 5 Area



WELL SUMMARY



WELL CORRELATION

CORE INTERVAL REC_FT REC% AGE OBSERVATIONS
1 3222' ‐ 3258' 5 14 Early Miocene
2 5026' ‐ 5050' 18 75 Early Miocene
3 5845' ‐ 5863' 11 61 Early Miocene 5% POR
4 6721' ‐ 6746' 15 60 Early Miocene
5 8655' ‐ 8672' 7 41 Early Miocene
6 9310' ‐ 9324' 9 61 Early Miocene No shows 8%POR
7 9891' ‐ 9901' 4 40 Early Miocene
8 10898' ‐ 10914' 16 100 Early Miocene
9 11328' ‐ 11342' 11 79 Early Miocene Some gas along Fractures
10 11860' ‐ 11878' 18 100 Early Miocene

SANDI-1
The well is drilled along the flank of an 
anticline, with a dip of 30-35 degrees. 

TAMBORA-1
The well was drilled on the flank of an
anticline in the inner portion of the Central 
Basin and High area. Minor shows of gas 
were encountered throughout the well, and 
tar (biodegraded (?) residual oil) was found 
within the La Mojarra Conglomerate 
Formation at 9625 feet. It



SEISMIC INTERPRETATION



DATA QUALITY

Normalized Amplitude AGC Processing

In Borojo 2D-2005 and Borojo South 2D-2009 surveys is necessary apply a AGC Processing for recover 
reflections occults in a Normalized load of interactive software 

Dip Line ISPBD-2005-422094



SEISMIC ATTRIBUTE

Amplitude

Envelope

Pseudorelief

Coblending
Amplitude-EnvelopeDip Line ISPBD-2005-422094

For all seismic programs the envelope and
pseudo-relief seismic attributes were calculated.

• Envelope helps define sequence boundaries,
unconformities and to some extent lithology
changes

• Pseudo relief allows to improve the correlation
of stratigraphic and structural features such as
faults and channels.



SEISMIC INTERPRETATION

Play Concepts of Pacific Region. Taken from Bockelie, J.F. et al 2007
Miocene wedges

Transgresive sands off 
basement Conglomerates?



PROSPECTIVE RESOURCES



TUM OFF-2 - PROSPECTIVITY

Prospective Resources
Lea
d 

No

AREA 
(Acres)

OOIP 
(MMBO)

OGIP
(BCF)

Prospective Resources

MMBO BCF

1 6636 367 867 9.17 61

2 11577 640 1513 16.01 106

3 6078 336 794 8.40 56

4 16489 912 2155 22.80 151

5 11943 660 1561 16.51 109

6 8919 493 1165 12.33 82

7 3333 184 436 4.61 30

8 5941 329 776 8.21 54

9 5814 322 760 8.04 53

10 15168 839 1982 20.97 139

OOIP: 5082 MMBO 
OGIP: 12 TCF

PROSPECTIVE RESOURCES: 
127 MMBO 

840BCF

PROSPECTIVE RESOURCES
10 LEAD



CHO OFF-4 - PROSPECTIVITY

Prospective Resources
Lea
d 

No

AREA 
(Acres)

OOIP 
(MMBO)

OGIP
(BCF)

Prospective Resources

MMBO BCF

1 9217 510 1205 11.5 76

2 12035 666 1573 16.6 110

OOIP: 1175 MMBO 
OGIP: 2.7 TCF

PROSPECTIVE RESOURCES: 
28.1 MMBO 

186 BCF

2 LEAD
PROSPECTIVE RESOURCES



CHO OFF-5 - PROSPECTIVITY

Prospective Resources

Lead 
No

AREA 
(Acres)

OOIP 
(MMBO)

OGIP
(BCF)

Prospective Resources

MMBO BCF

1 3241 179 424 4.5 29.6

2 2712 150 354 3.7 24.8

3 4046 224 529 5.6 37.0

4 18925 1047 2473 26.2 173.1

5 4546 251 594 6.3 41.6

6 8324 460 1088 11.5 76.1

7 16717 925 2185 23.1 152.9

8 16717 925 2185 23.1 152.9

OOIP: 4160 MMBO 
OGIP: 9.8 TCF

PROSPECTIVE RESOURCES: 
104 MMBO 

688 BCF

8 LEAD
PROSPECTIVE RESOURCES



PROSPECTIVITY

Oil & Gas (Deterministic)

 20 leads in total 

OOIP: 10418 MMBls or OGIP:  24.6 TCF

Recovery factor OIL (25%)
GAS (70%)

Chance of success (10%)

 Prospective Resources
OIL
High Estimate 260 MMBls
Best Estimate 145 MMBls
Low Estimate 29 MMBls

GAS
High Estimate 1723 BCF
Best Estimate 957  BCF
Low Estimate 191  BCF



CONCLUSIONS

• The information available for this mega area corresponds to 10,165 linear km of coverage, 1725Km2 of 3D seismic
coverage and 2 wells drilled on the continental shelf.

• During the seismic acquisition in 2007, numerous oil seeps were discovered in the ocean, although they are poor
manifestations, they can interpret the possibility of the existence of liquid hydrocarbons in the area.

• Possible traps correspond to wedges within the Miocene intervals, some transgressive sand off basement from the
Oligocene and possibly Eocene conglomerates. A more dedicated interpretation is still needed to define these and
other possible traps associated with submarine turbidites.

• The depth of the water table less than 1Km occupies 29% of the total area of   the 4 blocks and 53% of the area for a
water table less than 2Km.

• Inside the areas offered by the ANH, 20 leads have been mapped using seismic interpretation with a best estimate of
recoverable prospective resources of 145 MMBO or 957 BCF.
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