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1. Introduction 
 
In accordance with instructions from Victoria Oil and Gas Plc (‘Victoria’) we have updated our 2012 reserves 
review of the Logbaba Field. Production from Logbaba field commenced in 2012, the amount of gas 
produced from the field as of the end of June, 2016 is 7,328 mmscf of gas and 103,363 bbl of condensate. 
The field performance to-date is in line with our prior expectations and there is no change to our initial 
reserves estimates. 
 
2. Reserves & Resources Summary 
 
Details of our assumptions, methodology, workflow and findings are given in the subsequent sections below 
and the results of the reserves and resources update are summarized in the following table: 
 

 
   
 
3. Professional Qualifications 
 
Blackwatch Petroleum Services Ltd (‘Blackwatch’) is a provider of geological, petroleum engineering, well 
testing and drilling engineering services to the international oil industry. The company specialises in the 
modelling, estimation, assessment and evaluation of oil and gas assets. 
 
This report has been conducted under the supervision of Samuel L Metcalfe and Radwan Hadi. Mr Metcalfe 
is a graduate in BA Geology, BSc Civil Engineering, and MSc Petroleum Engineering.  Mr Metcalfe is 
Managing Director of Blackwatch and has over thirty years of experience in the international oil industry.  
Mr Hadi is a BSc graduate and was awarded an MSc in Chemical Engineering from the University of 
Bradford in 1979. He is Deputy Managing Director of Blackwatch and has over thirty five years of experience 
in the international oil industry. 
 

Gas (BCF) Condensate 

(MMbbl)

Gas (BCF) Condensate 

(MMbbl)

Gas (BCF) Condensate 

(MMbbl)

Gas (BCF) Condensate 

(MMbbl)

Gross 100% in C38 

Exploitation Licence 

(BCF)Original Reserves & 

Resources 

48.2            0.67 209.6            2.93 294.4            4.12 752            10.5 

Production till 30th June 

2016

7.3            0.10 7.3            0.10 7.3            0.10 

Remaining reserves & 

resources as of 30th June 

2016

40.9            0.57 202.3            2.83 287.1            4.02 752            10.5 

GdC Net 60% Interest in 

C38 Exploitation Licence

Original Reserves & 

Resources 

28.9              0.4 125.8 1.8            176.6 2.47          451 6.3            

Production till 30th June 

2016

4.4              0.1 4.4 0.1            4.4 0.06          

Remaining reserves and 

resources as of 30th June 

2016

24.5            0.34 121.4              1.7 172.2            2.41 451              6.3 

Proved (1P) Proved + Probable (2P) Proved + Probable + 

Possible (3P)

Mean Prospective 

Resources
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4. Basis of the Evaluation 
 
The reserves classifications used in this work are in accordance with those defined in “Petroleum Resources 
Classification and Definitions”, based on the SPE, WPC, AAPG, and SPEE guidelines. 
 
Proved reserves (1P) are those for which there is a high degree of confidence that they will be commercially 
recoverable under known reservoir conditions and current governmental regulations and fiscal terms. 
 
Probable reserves (2P) are the reserves which are more likely than not to be commercially recoverable under 
known reservoir conditions and current governmental regulations and fiscal terms. 
 
Possible reserves (3P) are the reserves which may exist but are less likely to be recoverable than probable 
reserves. 
 
Prospective resources are those quantities of hydrocarbon which are estimated, on a given date, to be 
potentially recoverable from undiscovered accumulations. 
 
The hydrocarbons-in-place and reserves have been estimated using probabilistic methods, material balance, 
volumetric calculations based on the maps and logs, and other classical reservoir engineering techniques. In 
all cases the probable and possible reserves quoted as 2P and 3P are not incremental values. The 2P reserves 
are the sum of the proved plus probable reserves, and the 3P reserves are the sum of the proved plus probable 
plus possible categories. 
 
It should be understood that any evaluation of oil and gas assets is subject to significant variation over time 
as production data is gathered and as additional data such as seismic, well logs, and test results become 
available. The Logbaba field has only recently started production and therefore the Proved (1P) reserves 
estimate must be a conservative one as the level of certainty in predicting long-term production performance 
is low. As the field produces the uncertainties in gas-in-place and field performance will reduce and the range 
of 1P to 2P and 3P reserves will tend to reduce. 
 
In estimating hydrocarbons in place and recoverable volumes, we have used standard Petroleum Engineering 
techniques. These combine geophysical and geological knowledge with detailed information concerning 
porosity, hydrocarbon saturation, permeability distributions, reservoir fluid characteristics and well test data. 
There is uncertainty inherent in the measurement and interpretation of basic data and in the estimation of 
parameters that have not been measured directly. We have estimated the degree of this uncertainty and have 
used statistical methods to calculate the range of hydrocarbons initially in place and the recoverable 
hydrocarbons. 
 
Our evaluation has been carried out using US oilfield units. 
 
5. Logbaba Field 
 
Victoria, through its wholly owned subsidiary company, Gaz du Cameroun S. A. (GdC) has a 60% interest 
in and operates the Logbaba field in onshore Cameroon. Figure 1 shows the location of the original PH79 
Exploration Permit in the eastern suburbs of Douala. PH79 was 8 km X 8 km, with an area of 64 km2. 
 
In 2009 and 2010, GdC drilled two new wells in the Logbaba Field, La-105 and -106. La-105 is a twin of 
La-103 at its bottom hole location. La-106 is a delineation well with a bottom hole location 493 m north-
northeast of La-104. Both La-105 and -106 were drilled directionally from a drilling pad built at the original 
La-104 surface location. This was done to minimise the footprint of the drilling operations in a populated 
area, and to enable a simple connection of the wells to the production and processing facilities, which are 
located on the same site as the drilling pad.  
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Figure 1: Logbaba Field and Original PH 79 Location, Onshore Cameroon 
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In 2010 GdC submitted an application for the development of Logbaba to SNH and the Government of 
Cameroon, and in 2011 GdC was granted Exploitation License C 38, encompassing the 20 km2 area shown 
by points A, B,C, and D in Figure 2. GdC has applied for the 44 km2 balance of the original PH 79 area and 
is in discussions with SNH on the matter. 
 
 

 
 

Figure 2: Logbaba Exploitation Licence C38 and original licence PH79 Location, Onshore 
Cameroon 

 
 

The bottom hole locations of the Logbaba wells are shown on Figure 3, a time map of the top of the Logbaba 
Formation. La-105 and -106, which were drilled by GdC, are both completed as development wells, and are 
connected to the gas processing facilities that were installed and commissioned in late 2011. The wells are 
completed with 4½” tubing.  
 
At this time all of the Logbaba pay sands in La-105 have been perforated and are producing commingled. 
La-106 is completed and producing from the uppermost Logbaba sand that the well encountered.  
 
The original SEREPCA / Elf wells, La-101, La-102, La-103, and La-104 were all permanently abandoned 
by Total in 1999 prior to their relinquishment of the block. 
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Figure 3: Logbaba Well Locations on a Time Map of the Top Logbaba Formation 
 
 

5.1. Logbaba Static Reservoir Model 
 
The structural configuration of the Logbaba Field is based on a fairly limited 2D seismic data set, as shown 
in Figure 4.  The quality of the 2D seismic is fairly good but the data coverage is poor. GdC purchased  just 
over 169 line km of seismic data from the data base of Fugro-Robertson. It is possible to pick the top of the 
Logbaba formation on the seismic. 
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Figure 4: 2D Seismic Data Coverage in the Area of Logbaba 
 
Given the sparseness of the seismic data, it was necessary to find other means to determine the structural 
framework in Logbaba. Remotely sensed imagery was acquired from Fugro NPA Limited, consisting of the 
following: 
 

 SRTM DEM (Digital Elevation Model), about 75 m resolution for the whole area 
 ALOS PALSAR, 12 m resolution L-band radar image for the northern area 
 ENVISAT-1 ASAR, 25 m resolution C-band radar image for the southern region  

 
Combining the seismic data with the remotely sensed high resolution imagery worked well and resulted in a 
good interpretation of the structure in Logbaba. 
 
Figure 5 presents a stratigraphic section for the Douala Basin. The gas condensate is reservoired in the 
Campanian and Santonian sands of the Logbaba Formation. Gas shows were also found in the deeper 
Turonian and possibly Albian section of the Mundeck Formation where it was penetrated in La-104 but was 
not tested due to mechanical problems with the well.  
 
The Mundeck Formation has the potential to provide significant upside in Logbaba, and one of the wells 
planned for 2016 includes a contingent exploration tail to test the Mundeck Formation down to 4200 m 
TVDSS. 
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Figure 5: Stratigraphy of the Douala Basin 
 
 
The Logbaba Formation is predominantly shale with interspersed sands. The sands are relatively thin, and 
are stacked in a sand/shale sequence of about 1500 m gross thickness. The overall net:gross in the Logbaba 
formation would appear to be between 5 and 10% based on the data that we have available today. 
 
The Logbaba Formation has been divided into Upper and Lower sections. The Upper Logbaba formation, 
where we have the majority of the log and test data is about 400 m thick and its sands have been roughly 
correlated into four sand packages at Logbaba, denoted from top to bottom as the A, B, C, and D sands. 
Figure 6, the structural cross-section, provides an illustration of the sand packages. Overall, the continuity of 
the sands appears to be limited, the sands are thought to be lenticular in shape and may be distributed in a 
more or less stochastic manner. The geometry and distribution of the sands suggests that there may be a 
significant stratigraphic component to the trapping mechanism in Logbaba. 
 
The depositional model for the Logbaba formation is that of a shelf slope marine turbidite. The porosity and 
permeability of the sands ranges from very good to poor in quality. Porosities of 16 to 17% and permeabilities 
of hundreds of millidarcies have been found in the better quality reservoir that was cored, logged, and tested 
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in the original Logbaba wells. In general, there appears to be degradation in reservoir quality with increasing 
depth into the Lower Logbaba section in La-105, possibly due to diagenesis at the high pressures and 
temperatures that are found in Logbaba. But La-103, -104, and -106 do not show the same degree of 
degradation of reservoir quality in the Lower Logbaba section so it may be a localised effect at La-105. 
 
The structure of the Logbaba Field at the top of the Logbaba Formation is shown on Figure 3. The field is 
comprised of a tilted fault block with what appears to be a ‘flower structure’ or ‘popup’ in the vicinity of La-
104 and -106, where a significant ENE-WSW trending strike-slip fault crosses Logbaba. 
 

 
Figure 6: Structural Cross-Section through La-102, -103, and -101 

 
 
Figure 7 shows a dip line (80DLA-52W), a strike line (33-81-18), and a line traversing the flower structure 
penetrated by La-106 (DOKA). 
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Figure 7: 2D Seismic Lines through Logbaba 
 
 
Figure 8 is the Logbaba structure map showing the areas that are considered to be the low, mid, and high 
cases for field extent, based on the Logbaba fault patterns in the original 64 km2 PH79 licence. These areas 
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are taken forward into the calculations of Proven, Probable, and Possible reserves and the original licence 
then scaled proportionally to the 20 km2 exploitation area. 
  

 
Figure 8: Top Logbaba Formation and Low, Mid, and High Case Logbaba Field Areas 

 
 
Figure 9 shows the low, mid, and high case areas superimposed on the Infrasonic Passive Differential 
Spectroscopy (IPDS) iso-energy map that was generated by Geodynamics with data from their 2009 survey. 
The IPDS iso-energy map shows the relative amount of energy in the low frequency portion of the natural 
seismic field. Hydrocarbon reservoirs tend to have higher energy levels in the low frequency (1 to 10 Hz) 
portion of the naturally occurring seismic spectrum than areas without hydrocarbon reservoirs. The 
comparison of the structure map to the IPDS iso-energy map shows that the mid case outline generated using 
the fault pattern in Logbaba corresponds very well to the primary area hydrocarbon from the IPDS 
hydrocarbon indications. 
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Figure 9: Passive Seismic Medium Resolution Iso-Energy with Low, Mid, and High Case Areas 
 

The Logbaba well logs, fluid, and well test data were all analysed. The interpreted data were used to 
determine the properties of the pay intervals and, as far as practical, to estimate the lateral extent of the sands. 
 
Figure 10 is a plot showing all of the formation pressure data that is available for Logbaba. The Logbaba 
sands are over pressured, with a pore pressure equivalent of 14.8 to 15.5 ppg. 
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Figure 10: Logbaba Formation Pressure Data 

 
 
Figure 11 shows the formation temperatures that have been encountered in Logbaba. The geothermal gradient 
in Logbaba is 2.44 ˚F/100 feet through the Logbaba Formation, which is fairly high. 
 
 

 
Figure 11: Logbaba Formation Temperature Data 
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5.2. Logbaba Facilities 
 
4.2.1 Facilities Design & Management 
 
The Logbaba facilities include a leased gas processing plant with a production capacity of 20 mmscf/d. The 
plant was installed in 2011 and was commissioned in December 2011. The plant was designed and managed 
by Expro. GdC exercised the option to buy the plant in May 2015 and contracted Expro to continue to operate 
it. 
 

 
Figure 12: Logbaba Production and Processing Facilities 

 
The Logbaba production and processing facilities, shown on Figure 12, consist of the following components: 
 

 Each well is connected to a sand filter, production choke and a flow meter. The wells can be opened, 
shut and monitored independently. Downstream of the chokes the flow lines from each well are tied 
in to a manifold and the flow line takes the combined production stream from the manifold into the 
two train portion of the processing plant. 

 
 There are two process trains for cooling, heating and removing liquid hydrocarbons from the gas 

stream. Each train has a capacity of 20 mmscf/d. Production can be switched between the trains 
without interruption, the purpose of the two trains is to maximise plant availability by minimising 
plant downtime for maintenance. 

 
 Downstream of the two process trains the gas is metered, odorised, quality controlled (dew point and 

composition is checked) and sent into the sales gas distribution network. The liquids are sent to the 
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condensate stabiliser where the condensate and water are separated, with the condensate sent to the 
condensate storage tanks and the water is sent to the produced water tank. 

 
The condensate is transferred to tanker trucks which haul the condensate to the Sonara refinery in Limbe 
(about 50 miles from Logbaba). Produced water is transferred to a disposal facility. 
 
The pipework between the production trees and the production choke is rated to 10kpsi working pressure, 
and is typically operated at pressures of up to 170 barg at the current well conditions. 
 
Downstream of the production chokes, up to the pressure control valves on the inlets to the separators, the 
pipework is Class 150, and is typically operated at pressures of 80 to 100 barg. The Class 150 portion of the 
pipework and facilities includes the high pressure flow line, the heaters and coolers. 
 
The pressure control valve at the inlet to the separators steps the pressure down to about 6 barg, which is the 
pressure in the separators. Downstream of the separators the gas is odorised and sent to the gas distribution 
network; this runs at a pressure of about 5.5 barg at the plant outlet. 
 
4.2.2 Gas Plant Capacity Expansion 
 
Following the purchase of the gas processing plant in May 2015, Expro International BV performed a process 
plant expansion study. Stage one of the gas plant expansion to 25 mmscf/d capacity (from 20 mmscf/d) 
requires relatively modest plant upgrades and is in the engineering phase. Further expansion phases will tie 
in with the future well results. 
 
5.3. Logbaba Gas Distribution Network 
 
In 2011 GdC commenced construction of a gas distribution network in Douala to transport the gas from the 
Logbaba production and processing facilities to the customers (Figure 13). The gas distribution network is 
constructed of HDPE pipe, as is used in Europe and the US, and is constructed, maintained and operated 
according to British and US standards. 
 
The main trunk line of the network is 400 mm diameter pipe, the branch lines drop down progressively to 
250 mm, 180 mm, and 60 mm. 
 
At each customer’s site, GdC installs a Pressure Reduction and Metering Skid (PRMS) which includes gas 
metering, safety systems, and pressure control equipment to supply the customers at the appropriate pressures 
for their equipment. At the PRMS the pressure is dropped from 5.5 barg in the pipeline to (typically) 100 to 
500 mbars on the customer’s side. Each PRMS also has communications equipment that sends meter data 
and alarms back to the production control room at the Logbaba facilities. 
 
The Gas distribution network construction activities have been almost continuous since 2011. The first phase 
of the construction work was completed in mid-2012 and allowed GdC to supply its first customers with gas 
in June 2012. As the network has been expanded more customers have been connected and at present over 
20 industrial customers have been connected to the system are taking gas for thermal or electrical power 
generation.  
 
Average production for H1 2016 is over 12.6 mmscf/d. The plant has occasionally produced at its peak design 
rate of 20 mmscf/d and was able to maintain the sales gas specification.  
 
Thirty three km of pipeline have been installed and commissioned as of the date of this report. This included 
the section under the Wourri River which provides gas to key industrial zones located in the Bonaberi area. 
Work in progress during the first half of 2016 includes an 8.0 km Phase II Bonaberi pipeline extension and 
a 5.5 km Phase III pipeline extension extending to Bekoko junction. Phase II and Phase III pipeline 
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extensions are on target for commissioning by the end of 2016 and expected to connect a total of twelve 
additional customers who have already signed gas sales agreements. 
 

 
Figure 13: Logbaba Pipeline Network Layout 

 
5.4. Logbaba Reserves 
 
One of the most significant issues in Logbaba from the standpoint of reserves, field development, and 
reservoir management strategy is the continuity of the Logbaba sands. The sands are thin, and can be offset 
by small faults. Furthermore, while it is possible to correlate the sands over a short distance, for example 
between La-103 and La-105, over longer distances the correlations are more problematic. In our approach to 
modelling Logbaba we assume that the sands are distributed more or less stochastically, and that the wells 
drilled to date are representative of the range of gas-bearing sands that exist in Logbaba. 
 
The Proven (1P) Reserves in Logbaba were estimated using the following methodology: 
 

 Material balance calculations were performed to determine the Initial-Gas-in-Place (IGIP) for each 
of the cased hole test intervals in Logbaba with sufficient data to perform such an analysis. 

 
 The area drained was calculated based on the material balance IGIP and the Petrophysical properties 

of the tested intervals. 
 

 A relationship was found between the net thickness determined from the logs and the calculated 
drainage areas. 

 
 The IGIPs for the untested sands or those with insufficient test data to perform material balance 

analyses were calculated based on the petrophysical properties and the calculated drainage area. This 
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calculation was performed on a sand by sand basis, taking into account the pressure and temperature 
gradients in Logbaba. 

 
 The sands were assumed to have an 85% recovery factor. 

 
 
Figure 14 shows the correlation that was found between the net thickness of a sand body, and the lateral 
extent of the sand body. It is recognised that this correlation will not apply in all cases; with further well 
tests, it is expected that sands will be found to fall above and below this line. However, our opinion is that 
the correlation shown here will be representative on average. Also, there will be a maximum extent to the 
sands – the fault patterns suggest that the maximum equivalent drainage radius will be on the order of 700 
or 800 meters in Logbaba. 
 

 
 

Figure 14: Correlation between Net Thickness and Equivalent Radius in Logbaba 
 
The Proved IGIP is shown in Table 1. The Original and Remaining 1P gas and condensate reserves are shown 
in Tables 2 & 3. These reserves represent the IGIP and recoverable gas that have been found in the Logbaba 
Field by the wells that have been drilled to date. The original proven, developed (1PD) reserves accessible 
by La-105 and La-106 amounts to 27.27 Bscf. Note that La-103 and La-105 tested the same gas reservoirs. 
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Table 1: Proved Gas Reserves in Logbaba Original PH 79 Licence (Gross 100% Interest) 

 
 

 
Table 2: Logbaba Proved Gas Reserves Summary 

 
 

 
Table 3: Logbaba Proved Condensate Reserves Summary 

Gross 100% in PH79 

Original Licence 

(BCF)

Gross 100% in C38 

Exploitation Licence 

(BCF)

GdC Net 60% Interest in 

C38 Exploitation Licence 

(BCF)

Original Proved (1P) Gas 

Reserves
49.15 48.204 28.923

Cumulative Gas Production 

till 30 June 2016
7.328 7.328 4.397

Remaining Proved (1P) 

Gas Reserves as of 30 June 

2016

41.822 40.876 24.526

Gross 100% in PH79 

Original Licence (bbl)

Gross 100% in C38 

Exploitation Licence (bbl)

GdC Net 60% Interest in 

C38 Exploitation Licence 

(bbl)

Original Proved (1P) Gas 

Condensate Reserves
                     688,100                            674,861                           404,917 

Cumulative Gas 

Condensate Production till 

30 June 2016

                     103,363                            103,363                             62,018 

Remaining Proved (1P) 

Gas Condensate Reserves 

as of 30 June 2016

                     584,737                            571,498                           342,899 
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The Proved plus Probable (2P) and the Proved plus Probable plus Possible (3P) reserves for Logbaba have 
been determined from multiple deterministic cases. The basis for the 2P and 3P reserves estimates are 
volumetric calculations based on the structure maps and the well logs. As stated above, the wells are assumed 
to be representative of the range of gas-bearing sands that exist in Logbaba, and the sands are assumed to be 
stochastically distributed within the area of the field. 
 
Table 4 shows the calculated IGIP/km2 for the Upper Logbaba Formation, which is where we have the most 
data, with four fully penetrating wells. 

 
Table 4: IGIP/km2 in the Upper Logbaba Formation 

 
 
Table 5 shows the calculated IGIP/km2 for the Lower Logbaba Formation. Note that only La-104 is fully 
penetrating of the Lower Logbaba section. 
 

 
Table 5: IGIP/km2 in the Lower Logbaba Formation 

 
 
Using the information in Tables 4 and 5 the following ranges can be developed for probabilistic estimates of 
Logbaba IGIP: 
 

Upper Logbaba 
Low case: 12 Bscf/km2 
Mid case: 33 Bscf/km2 
High case: 40 Bscf/km2 

 

Lower Logbaba 
Low case: 0 Bscf/km2 
Mid case: 25 Bscf/km2 
High case: 40 Bscf/km2 

 
 

The resulting Gross 100% Logbaba Initial 2P reserves are 212 Bscf and the Initial 3P reserves are 350 Bscf 
in the original PH 79 Licence. The relevant details are summarised in Tables 6 and 7 below. 
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Table 6: Logbaba Proved + Probable (2P) and Proved + Probable + Possible (3P) Gas Reserves 

 
 

 
Table 7: Logbaba Proved + Probable (2P) and Proved + Probable + Possible (3P) Condensate 

Reserves 
 

 
Considering the remaining potential in C38 exploitation licence and in PH79 original licence outside of the 
Logbaba Field, our opinion is that there is in the order of 1 Tscf or more of prospective resources, including 
the Upper and Lower Logbaba plus the potential of the Mundeck formation in the Turonian, Albian, and 
Aptian. 
 
The gas composition in Logbaba is provided in Table 8. Of note is the low inert content and the CO2 content 
of about 3%. Also of note, the relatively low C3 and C4 content in the gas make LPG recovery an uneconomic 
process at the gas production rates envisaged for Logbaba over the next few years. The Logbaba condensate 
is 49˚ API and the average yield is about 14 bbls/MMscf. 
 
 
 

2P 3P 2P 3P 2P 3P

Original Gas Reserves 212.0 350.0 209.6 294.4 125.8 176.6

Cumulative Gas 

Production till 30 June 

2016

7.3 7.3 7.3 7.3 4.4 4.4

Remaining Gas Reserves 

as of 30 June 2016
204.7 342.7 202.3 287.1 121.4 172.2

Gross Reserves 100 % Interest (BCF) GdC Net 60% Interest (BCF) 

PH 79 Original Licence C38 Exploitation Licence C38 Exploitation Licence

2P 3P 2P 3P 2P 3P

Original Gas Condensate 

Reserves
    2,968,000        4,900,000    2,934,491     4,121,390       1,760,695          2,472,834 

Cumulative Gas 

Condensate Production till 

30 June 2016

      103,363          103,363       103,363        103,363           62,018               62,018 

Remaining Gas 

Condensate Reserves as 

of 30 June 2016

    2,864,637        4,796,637    2,831,129     4,018,027       1,698,677          2,410,816 

Gross Reserves 100 % Interest (bbl) GdC Net 60% Interest (BCF) 

PH79 Original Licence C38 Exploitation Licence C38 Exploitation Licence
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La-105 Recombined Reservoir Fluid Composition 

Component Mole Percent 

Nitrogen 0.40 

Carbon Dioxide 2.71 

Hydrogen Sulphide 0.00 

Methane 89.08 

Ethane 3.39 

Propane 1.44 

i-Butane 0.28 

n-Butane 0.43 

i-Pentane 0.20 

n-Pentane 0.18 

Hexanes 0.32 

Heptanes 0.39 

Octane 0.26 

Nonane 0.21 

Decane 0.16 

Undecane 0.14 

Dodecane 0.10 

Tridecane 0.06 

Tetradecane 0.05 

Pentadecane 0.04 

Hexadecane 0.03 

Heptadecane 0.03 

Octadecane 0.02 

Nonadecane 0.02 

Eicosane Plus 0.06 

Total: 100.00 

Table 8: Logbaba Gas Composition 
 
 
The tests performed to date are mostly in the Upper Logbaba Formation. The results from the Upper Logbaba 
Formation are generally indicative of good reservoir quality and hence high deliverability. La-105 was 
flowed at rates of up to 55 MMscf/d, and good flow rates (in excess of 10 MMscf/d) were achieved on tests 
of La-101, La-103 and La-106.  
 
The relatively few flow tests performed on the Lower Logbaba Formation are not as conclusive as those from 
the Upper Logbaba. La-103 tested a Lower Logbaba sand at a rate of about 10 MMscf/d, but in La-105 the 
Lower Logbaba was poor in quality and did not flow in measurable amounts. In La-106 the Lower Logbaba 
reservoir quality appeared to be reasonably good, but the formation was very heavily damaged during drilling 
and while sustained flow was achieved the flow rate was low, in the order of 0.5 MMscf/d. 
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5.5. Logbaba Production to Date 
 
Cumulative production from Logbaba, including the well testing, plant commissioning and gas sales is 
7,327.9 mmscf of gas and 103,363 bbl of condensate as of 30 June 2016. 
 
5.6. Future Logbaba Well Locations 
 
Further wells will be required to fully develop the Logbaba reserves. Two well locations planned for a 2016 
drilling campaign are shown in Figure 15. Both of the new wells will be directional, drilled from a new pad 
at the Logbaba site, slightly offset from our previous drilling pad due to placement of the gas plant to their 
target locations; the well trajectories will be more or less S-shaped, like La-105 and La-106.  
 
One well will target part of our ‘Proved’ area, and the bottom-hole location will be close to La-104, 
developing the proven reserves and possibly penetrating to the deeper Mundeck Formation which was 
apparently gas-bearing in La-104 with a contingent exploration tail. A second well will be drilled as a ‘Step-
out’ into the 2P area to appraise and develop some of our 2P reserves and to move some of our 2P into 1P 
reserves. 
 
 

 
Figure 15: Planned Logbaba Development Well Locations for 2016 Drilling Campaign 

1P 104 Twin 

2P Step-out Drilling Pad 
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5.7. Additional Prospectivity in the Logbaba C38 Exploitation License Permit and PH 79 
 
Three additional leads have been identified from the Passive Seismic survey that was acquired in the original 
PH79 licence during 2009. The locations of the leads are shown on the structure map in Figure 16. All three 
of the leads have been truncated by the limits of the data that was acquired, and further data acquisition is 
planned to better define them.  
 
Conventional seismic data will be difficult to acquire in much of PH79 and the Logbaba C38 Exploitation 
License area, but GdC has discussed the issue with SNH and the Ministry of Mines and Industry and they 
both have indicated their support for a seismic campaign. GdC acquired the original digital seismic data for 
several of the lines over Logbaba and they have had it processed by GK in Kracow to determine the optimum 
acquisition parameters to acquire new, high quality data. GdC is also investigating the feasibility of using 
developing technology energy sources and geophones to minimise the environmental and social impact on 
the heavily populated area of our concession.  
 
The large scale structural patterns that were mapped with the high resolution remote sensing data appear to 
match up quite well with the 2D seismic interpretation by ERCE and the passive seismic over the Logbaba 
Field. For the leads the match is not as clear, although the effect of the limits of the passive seismic survey 
and the paucity of the 2D seismic data is much more significant for the leads than is the case for the Logbaba 
Field. 
 
 

 
Figure 16: Leads Identified from Passive Seismic Survey Results 
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The leads are considered to be prospective both in the Logbaba Formation and in the deeper part of the 
underlying Mundeck Formation, particularly in the Aptian and Albian sands. In addition to this, the potential 
of the Mundeck formation under the Logbaba field is also included in the prospective resources.  
 
Only one lead (“Lead A”) is located in the C38 Exploitation licence 20 km2 area in addition to the Mundeck 
Potential underlying the Logbaba Formation. 
 
The risk on source, migration/timing, and seal is very low in the Logbaba Formation. The risk on trapping is 
moderate to low at worst. The primary risk for the Logbaba Formation in this area of the Douala Basin is 
reservoir, which is considered to be moderate. Overall therefore, the Ps is estimated at this stage to be between 
0.2 and 0.3 for the Logbaba Formation leads. 
 
For the Mundeck formation, the risks are higher overall due to the limited amount of data available on this 
section. Source, migration, and seal risks are low. Trapping is moderate, and reservoir risk is moderate to 
high. The Ps estimated for the Mundeck leads is 0.1 to 0.15 at this point. 
 
The mid case areas of the Logbaba and Mundeck leads are as follow: 
 

 Lead A is 9.07 km2, prospective in the Logbaba and Mundeck. This lead is within the Logbaba 
Exploitation Permit area.  

 
 Logbaba Mundeck is 4.25 km2, prospective in the Lower Mundeck. This lead is within the Logbaba 

Exploitation Permit area underlying the Logbaba Field, and may be tested in the La-104 twin to be 
drilled in 2016.. 

 
The areas are assumed to be ±50% for low and high cases 
 
The range of expected IGIP/km2 for the Logbaba and Mundeck Formations is provided below. The expected 
IGIP/km2 in the Logbaba formation is slightly less for the leads than it was for the Logbaba Field. This is 
because the leads are structurally slightly shallower than the Logbaba Field and the expected reservoir 
pressures and temperatures are therefore correspondingly lower. 
 
The IGIP/km2 for the Mundeck Formation assumes that we have 30m of net sand in the section in the mid 
case, and that the formation lies at a depth of 4200 m TVDSS. It also assumes that the pressure and 
temperature gradients that are found in Logbaba follow the established trends below 3100 m TVDSS. 
 

Logbaba Formation Prospective Resources 
Low case: 10 Bscf/km2 
Mid case: 52 Bscf/km2 
High case: 75 Bscf/km2 

 
Lower Mundeck Prospective Resources 
Low case: 10 Bscf/km2 
Mid case: 35 Bscf/km2 
High case: 90 Bscf/km2 

 
The recovery factor is set at 80% for all resource estimates. 
 
The resulting high, mid, and low cases for the prospective gas resources contained in the Logbaba Formation 
in the C38 Exploitation License area leads are summarised in Table 9 for the Logbaba Formation and in 
Table 10 for the Mundeck Formation. 
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Prospective Gas Resources in the C38 Logbaba Leads             

(Bscf) 
 

Lead 
 

Low 
 

Mid 
 

High 
A 73 377 544 

Table 9: Prospective Resources in the C38 Logbaba Lead A 
 
 

 
Prospective Gas Resources in the C38 Mundeck Leads            

(Bscf) 
 

Lead 
 

Low 
 

Mid 
 

High 
A 73 256 659 

Logbaba 34 119 306 
Sum - 375 - 

Table 10: Prospective Resources in the C38 Mundeck Leads 
 
 

Based on Tables 9 & 10, the Mean Gross Prospective Resources in the C38 Exploitation Licence area are 
approximately 750 Bscf. 
 
The reserves and resources in the C38 area are summarised in the following Tables: 

 
Remaining Gas Reserves and Prospective Resources as of 30 June 2016 

 
Category 

 
C38 Licence 
Gross 100 % 

Interest  
(Bscf) 

 
C38 Licence 

Net GdC 60% 
Interest    
(Bscf) 

Logbaba Field     
Proved Gas Reserves (1P) 40.9 24.5 
Proved + Probable Gas Reserves (2P) 202 121 
Proved + Probable + Possible  Gas Reserves (3P) 287 172 
Entire C-38 Exploitation License Area   
Mean Gas Prospective Resources 752 451 

 
 

Remaining Gas Condensate Reserves and Prospective Resources as of 30 June 2016 
Category C38 Licence 

Gross 100 % 
Interest     

(MMbbl) 

C38 Licence 
Net GdC 60% 

Interest      
(MMbbl) 

Logbaba Field     
Proved Condensate Reserves (1P) 0.57 0.34 
Proved + Probable Condensate Reserves (2P) 2.8 1.7 
Proved + Probable + Possible Condensate Reserves (3P) 4.0 2.4 
Entire Logbaba Block   
Mean Condensate Prospective Resources 10.5 6.3 
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6. Definitions, Abbreviations & Glossary 
 

“£” means a UK Pound Sterling 
  
“API” scale of oil gravity measurement (API = American Petroleum Institute) 
  
“b”, “bbl(s)” barrel(s), or 42 US gallons 
  
“bopd”,  “bwpd” barrels of oil per day, barrels of water per day 
  
“FVF” Formation Volume Factor (Bo) - the ratio of the volume of the oil and its 

dissolved gas at reservoir conditions to the stock tank oil volume at standard 
conditions of 14.7 psi and 60F 

  
“ftSS” feet sub sea 
  
“IGIP” 
 
“GDT” 

Initial Gas In Place 
 
Gas down to 

  
“GOR” gas-oil ratio, expressed in standard cubic feet per stb 
  
“GWC” gas-water contact 
  
“M”,  “MM” thousands and millions respectively 
  
“Monte Carlo simulation” a statistical method that allows risk quantification of parameters such as oil 

in place, reserves, NPV, ROI, etc.  All factors contributing to the output 
quantity are characterised by probability distributions, which are then 
sampled and combined over thousands of separate passes to provide an output 
relationship versus probability.  From this the Proved, Probable and Possible 
quantities are derived. 

  
“most likely” the outcome with the maximum individual likelihood of occurrence 
  
“Proven”,  “Proved” or “P90” the amount of petroleum which geophysical, geological and engineering data 

indicate to be in place or recoverable (as the case may be) to a high degree of 
certainty.  For the purposes of this definition, there is a 90 per cent. chance 
that the actual quantity will be more than the amount estimated as Proven and 
a 10 per cent. chance that it will be less 

  
“Probable” or “P50” as for Proven but with a greater element of risk. For the purposes of this 

definition, there is a 50 per cent. chance that the actual quantity will be more 
than the amount estimated as Proven + Probable and a 50 per cent. chance 
that it will be less. 

  
“Possible” or “P10” as above but entailing a substantial element of attached risk.  For the purposes 

of this definition, there is a 10 per cent. chance that the actual quantity will 
be more than the amount estimated as Proven + Probable + Possible and a 90 
per cent. chance that it will be less. 

  
“PVT” pressure-volume-temperature relationships for a fluid, normally determined 

by laboratory methods  
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“stb” stock tank barrels, measured at 14.7 psi and 60F 
  
“scf” standard cubic foot of gas, measured at 14.7 psi and 60F 
  
“technical reserves” reserves technically recoverable without any economic, operational or 

legislative constraints 
  
“volumetrics” estimation of recoverable reserves based on the area, thickness and porosity 

of a reservoir, and a recovery factor 
 

 


