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J.A.G. Mines Ltd  
 

STATEMENT OF RESERVES DATA AND OTHER OIL AND GAS 
INFORMATION AS AT SEPTEMBER 30TH 2011 

 
 
 

PART 1: DATE OF THE STATEMENT 
 
 

The present statement of reserves data and other oil and gas information was completed on 
November 7th 2011. The effective date of the information provided is September 30th, 2011 and 
the preparation date of the information provided is November 7th 2011. 
 
J.A.G. Mines Ltd (JAG) mandated Mr. Paul Laroche, an independent Professional Engineer and 
Professional Geologist to compile the present report in accordance with Annexes 6.1, 6.2, 6.6 
and 6.7 of the F1 form in compliance with the NATIONAL INSTRUMENT 51-101 pertaining to 
the Standards Of Disclosure For Oil And Gas Activity by engineers and geologists.  Mr. Marc 
Richer-Laflèche, Ph.D., P.Geo, an INRS-ETE consultant who supervised and led the exploration 
field work, assisted Mr. Laroche in data compilation and revision, on behalf of JAG.    
 
As of the date of this statement, no hydrocarbon reserves have been confirmed on JAG 
properties. This report is therefore limited to the ñother oil and gas informationò component of 
the 51-101 regulations, describing the companyôs properties and discussing the exploration 
work accomplished by JAG. 
 
JAG properties are all located in the Province of Quebec within the following areas : Bas St-
Laurent Region (Lake Temiscouata, Lake Pohenegamook), Lac St-Jean Region and Charlevoix 
Region. 
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PARTS 2 TO 5: RESERVES DATA 
 
 
 
 

On the 30th of September 2011, no oil or gas reserves were attributed to JAG with respect to its 
properties in Quebec.  This report therefore is restricted to a description of the companyôs oil 
and gas properties, in compliance with the NATIONAL INSTRUMENT 51-101 ñStandards of 
Disclosure for Oil and Gas Activitiesò.    
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PART 6: OTHER OIL AND GAS INFORMATION  
 
6.1 PROPERTIES WITHOUT ATTRIBUTED RESERVES 
 

6.1.1 Location and description of JAGôs  Properties 
 
The 23 oil and gas permits held by J.A.G. Mines Ltd on September 30th 2011 are all located in 
the Province of Quebec. The permits cover approximately 470,885 hectares in three distinct 
areas: the Temiscouata Region near the Quebec border with New-Brunswick and the United 
States (i.e. the Three-frontiers area), the southwestern part of Lac St-Jean and the Charlevoix 
Region. JAG holds a 100% interest in all those 23 permits. 
 
Sixteen (16) oil and gas permits were first granted to JAG by the Quebec government on March 
10 th 2006.  In October 2010, the surface area of three permits in the Lake Temiscouata Region 
(2006PG851 ï 852 ï 853) was increased retroactive to March 10th 2010 by 4,646 hectares. On 
September 9th 2010, an additional permit, centered on the lake itself, was granted to JAG, thus 
extending the total surface area of the Temiscouata Property from 193,587 to 204,715 hectares. 
 
Since September 9th 2010, JAG also holds exploration rights on another group of six permits, 
contiguous to the Temiscouata Property. Those six permits, having a total surface area of 
126,967 hectares, form the Pohenegamook Property.  
 
 

Figure 1: Property locations ï J.A.G. Mines Ltd. 
 

 



51-101 F1 as at September 30th  2011 ï JAG Mines Ltd ï November 2011- R5511 - Paul Laroche, ing, geo 

 
Page 10 sur 74 

 

 
 

The potential of JAGôs oil and gas properties is still unknown since very little past oil and gas 
exploration work and limited government geological and geophysical surveys have been 
completed in these areas. The Charlevoix and Lac St-Jean properties are considered to be 
parts of the St. Lawrence Lowlands sedimentary basin, whereas the Temiscouata and 
Pohenegamook properties are located within the Appalachian Belt.  
 
 

Table 1: Oil and gas permits owned by JAG in the Province of Quebec. 
 
NO DE PERMIS 

PERMIT NUMBER DATE OF ISSUE 
SURFACE AREA 

(hectares) 

Lac St-Jean Property 

2006PG839 10/03/2006 23 634 

2006PG840 10/03/2006 15 231 

2006PG841 10/03/2006 20 371 

2006PG842 10/03/2006 20 377 

2006PG843 10/03/2006 20 332 

TOTAL   99 945 

Charlevoix Property 

2006PG844 10/03/2006 20 723 

2006PG845 10/03/2006 18 535 

TOTAL   39 258 

Temiscouata Property 

2006PG846 10/03/2006 20 747 

2006PG847 10/03/2006 20 833 

2006PG848 10/03/2006 20 787 

2006PG849 10/03/2006 22 597 

2006PG850 10/03/2006 22 558 

2006PG851 * 10/03/2006 22 999 

2006PG852 * 10/03/2006 19 599 

2006PG853 * 10/03/2006 23 575 

2006PG853 10/03/2006 24 528 

2010PR020 09/09/2010 6 492 

TOTAL   204 715 

Pohenegamook Property 

2010PR014 09/09/2010 22 057 

2010PR015 09/09/2010 19 842 

2010PR016 09/09/2010 19 099 

2010PR017 09/09/2010 21 156 

2010PR018 09/09/2010 20 881 

2010PR019 09/09/2010 23 932 

TOTAL   126 967 

TOTAL SURFACE AREA 470 885 Ha 

 
*Permit area increased retroactively as of March 10

th
 2010. 
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6.1.2 Temiscouata Property 
 
The Temiscouata Property covers 204,715 hectares located within the Lake Temiscouata area, 
to the east of Rivière-du-Loup in the Lower St. Lawrence Region (Figure 2). JAG has a 100 % 
interest ownership over the ten oil and gas permits forming the property (Table 1). 
 
Surface geology of the Temiscouata Property exposes Devonian to Cambrian sedimentary 
rocks of the Appalachian sedimentary basin (Lower St. LawrenceïGaspé) that remained 
relatively unexplored in the past for its oil and gas potential. Also, the general geological and 
structural knowledge of the Temiscouata area is less developed as compared with the eastern 
Gaspé Peninsula.  Government geological maps in the area are not considered either detailed 
or accurate. Nevertheless, JAG preliminary studies are showing evidences of potential traps, 
source rocks and reservoir rocks representing good potential for oil and gas reserves 
accumulations. 
 
 

Figure 2: Location of the Temiscouata and the Pohenegamook properties, JAG. 
  

 
 

Modified from MRNFQ oil and gas permits map (2011). 
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6.1.3 Pohenegamook Property 
 

Located in the Lower St. Lawrence Region, the Pohenegamook Property forms the 
southwestern extension of the Temiscouata Property (Figure 2). It covers 126,967 hectares 
and includes six oil and gas permits (Table 1). Like the Temiscouata Property, the 
Pohenegamook Property is part of the Appalachian sedimentary basin and its oil and gas 
potential is unknown since very limited exploration work has been completed in the past in this 
area.  Similar exploration work as was completed in the Temiscouata property is contemplated 
by JAG on this new property. 

 
 

6.1.4 Lac St-Jean Property 
 
JAG holds five (5) oil and gas research permits that cover 99,945 hectares in the Lac St-Jean 
area (Table 1 and Figure 3). Three-quarters of the permit area is covering the lake itself which 
would require shallow water offshore exploration. 
  
The area contains flat laying Ordovician sedimentary rocks over an irregular Precambrian Shield 
that constitute the northeast part of the original St. Lawrence Lowlands carbonates platform 
(before erosion, the platform used to extend from Ontario to Anticosti island). The area has 
known very little oil and gas exploration work in the past; therefore, it potential is still unknown. 
 

Figure 3: Location of the Lac St-Jean Property, JAG. 
 

 
 

Modified from the MRNFQ oil and gas permits map (2011). 
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6.1.5  Charlevoix Property 
 
 
JAG holds two permits covering 39,258 hectares that are located on the north shore of the St. 
Lawrence River in the Charlevoix Region (Table 1 and Figure 4). The area shows the remnants 
of a meteorite impact that occurred during Devonian time and created collapse zones in the 
Ordovician carbonates platform, represented by the Du Gouffre and the Malbaie River grabens. 
Targeted sedimentary rocks are either part of the Ordovician succession of the St. Lawrence 
Platform or younger rocks deposited in depressions. Oil and gas potential is still unknown as 
very little exploration has been done in the area. 
 
 

Figure 4: Location of the Charlevoix Property, JAG. 
 

 
 

Modified from the MRNFQ oil and gas permits map (2011). 

 
 
STATUTORY PERMIT OBLIGATIONS 
 
According to regulations on Oil, Gas, Brine and underground storage of the Mining Act of the 
Province of Quebec, oil and gas permits are issued for an initial period of five years with 
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possible annual renewals for an additional five years. The permits give the holder exclusive oil 
and gas exploration rights as well as access to underground reservoirs as long as the holder 
complies with certain obligations. 
 
Obligations are annual fees of $ 0.10 per hectare with minimum statutory exploration 
expenditure requirements. The minimum work program requirements must be equivalent to 
$ 0.50 per hectare the first year and it increases by $ 0.50 per hectare every subsequent year, 

to reach $ 2.50 per hectare during the fifth year. For further renewals, the annual fees increase 

to $ 0.50 per hectare and the work requirements remain equivalent to $ 2.50 per hectare.  
 
Each year, a permit holder can drop an entire permit or a part of it.  An annual reporting must be 
filed with the Ministère des ressources naturelles et de la faune du Québec (MRNFQ) 
presenting the exploration work performed and the audited total exploration expenses incurred 
on the permits. For renewal purposes, the Quebec regulations allow permits to be grouped and 
work program expenditures to be allocated within a 40-kilometer radius from the location where 
expenditures are incurred. Any expenditure in excess of the requirements can be applied to 
subsequent year renewals.   
 
At the expiration of the first ten years of permit holding, a zone located within the permitsô limits 
can be recognized by the government as a significant discovery zone to allow completion of 
research work that will lead to development and production of hydrocarbons.  Production lease 
is valid for 20 years and is renewable for subsequent 10 years periods if the reserves are 
sufficient. Annual rent is $ 2.50 per hectare. The holder of a production lease must also pay a 
royalty representing between 5% and 12.5% of market value at the wellhead for oil, and 
between 10% and 12.5% for natural gas. Provincial income tax on companiesô benefits is 
9.04 % and federal income tax, 22.12 %.  The Quebec government offers a tax credit of 35 % 
on qualified exploration expenses (20 % if the company is an oil and gas producer or related to 
a producer). However, the Quebec government has announced that it will reconsider royalty and 
tax credit conditions in the near future. 
 
A new law related to oil and gas activities has been adopted by the Quebec government on 
June 13th 2011. This law specifies that a permit holder is exempted from mandatory exploration 
work required by the Mining Act until a date that has still to be fixed by the Minister of 
Ressources naturelles et de la faune, but that must be no later than June 13th 2014.  
Meanwhile, exploration rights are preserved for permitsô holders as far as they pay their annual 
rents. Thus, during the exemption period, JAG will have to pay annual fees of $ 0.10 per hectare 
on permits granted in 2010 and $ 0.50 per hectare on those granted in 2006. A Permitsô 
expiration date will be reported after the end of the exemption period. A permit holder who 
chooses to carry out exploration work during the exemption period will have to produce its 
annual report within the first six months following the end of the exemption period. 
 
In early 2011, JAG applied to the government for the renewal of its 16 oil and gas exploration 
permits that were initially granted in March 2006 (total surface area of 337,426 hectares). The 
permits renewal was granted to JAG by the MRNFQ for a twelve months period ending on 
March 10th 2012.  However, the exemption period discussed above has the effect of reporting 
the permitsô expiration date to a date that cannot be specified, but that will be no later than 
March 10th 2015. 
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6.2 CURRENT EXPENSES 
 
JAGôs obligations consist of annual fees of $ 0.50 per hectare on the Temiscouata, Lac St-Jean 
and Charlevoix Properties and of $ 0.10 per hectare on the Pohenegamook Property.  During 
the current statutory exemption period voted by the government on June, 13th 2011, exploration 
expenditures are not mandatory and can be postponed until the end of the moratorium. 
 
As at September 30th 2011, JAG paid a total of $ 362,259 in annual fees to retain its 23 
exploration permits in good standing. Exploration work conducted so far by JAG on its four oil 
and gas properties is more than enough to meet statutory permit obligations. Although JAG has 
established exploration programs for the 6th year of permit on the Temiscouata, Lac St-Jean and 
Charlevoix Properties as well as for the second year of permit detention on the Pohenegamook 
Property, there is no work currently in progress.  
 
 

6.3 EXPLORATION WELLS 
 
Exploration work being still in a preliminary phase, no wells have been drilled yet.  

 
 
6.4 EXPLORATION WORK COMPLETED IN 2010-2011  
 
Exploration work carried out by JAG in Quebec on its permits is mainly aimed at the 
identification of conventional natural gas reservoirs. JAGôs exploration program includes two 
phases. In the first phase, JAG has conducted a series of geochemical and geophysical surveys 
to better evaluate the hydrocarbon-generative potential of its properties and to define the best 
target areas for potential for oil and gas accumulations.  Over these areas, the second phase of 
exploration will use more conventional exploration tools, such as seismic surveys (or 
magnetotelluric and resistivity where seismic is poor) that will be followed by the drilling of wells 
on the located targets. JAGôs approach facilitates identification of target areas and reduces risks 
in such vast and unexplored territories. Exploration work completed to date, as well as main 
results obtained are presented in this section of the Report.  
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6.4.1 Temiscouata  Property 
 
 
Table 2 : Exploration work carried out by JAG on the Temiscouata Property during the first five years of permit detention.  

 

Year Permits Type of Surveys/studies 

 1 2006-2007 2006PG846 to 852 
Reconnaissance magnetic survey. 

Reconnaissance EM survey (Geophex-GEM2 system coupled with a  DGPS). 

 2 2007-2008 2006PG846 to 854 
Reconnaissance soil gas survey and radiometric measurements of soil samples (K, eU, eTh): 750 samples. 

Reconnaissance geology (structural study) and litho geochemistry. 

 3 2008-2009 

2006PG846 to 850 
Gravity survey (Scintrex - CG5 gravimeter coupled with a GPS RTK ProMark500 satellite-based positioning 
system from Magellan), Western part of property. 

2006PG846 to 853 
Radiometric survey (K, eU, eTh; RS-700 gamma spectrometer from Radiation Solutions Inc.), Western part of 
property. 

2006PG848 to 850 Soil gas survey: 450 samples. 

2006PG846 to 851 Petrological study (phase 1): Geochemical and Rock Eval analyses. 

 4 2009-2010 2006PG851 to 854 

Radiometric survey (K, eU, eTh; RS-700 gamma spectrometer from Radiation Solutions Inc.), Eastern part of 
property, ZEC Owen. 

Soil gas survey: 620 samples. 

Petrological study (phase 2): Geochemical and Rock Eval analyses. 

Gravity survey (Scintrex - CG5 gravimeter coupled with a GPS RTK ProMark500 satellite-based positioning 
system from Magellan), Eastern part of property, ZEC Owen. 

 5 2010-2011 

2006PG846 to 854 Soil gas survey: 1 444 samples. 

2006PG854 
Gravity survey (Scintrex - CG5 gravimeter coupled with a GPS RTK ProMark500 satellite-based 

positioning system from Magellan), Eastern part of property, Rimouski Reserve. 

2006PG847 and 848 
Resistivity and Induced Polarization survey conducted with an ABEM Terrameter LS system. 
Natural source audio-frequency Magnetotelluric survey conducted with a Zonge GDP-32 system. 

2006PG851 and 854 Multi-frequency Electromagnetic survey conducted with an IRIS Instruments Promis-10 system. 
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6.4.1.1 Geology and geochemistry 
 
According to regional geological maps, the Temiscouata Property is mainly covered by 
Devonian sedimentary rocks from the Temiscouata Formation which is composed of a 
succession of silicoclastic rocks (turbidites), including shale, mudrock, siltstone, sandstone and 
conglomerate that become locally limy. In the area, the Temiscouata Formation is covering 
Lower Silurian to Lower Devonian rocks from the Chaleurs Group and Ordovician rocks of the 
Cabano Group along the northeast-southwest trending Temiscouata reverse fault. The main 
structural deformation episode is Acadian in age and similar to the one that affected the Fortin 
Group located to the northeast in the Gaspé Peninsula. During the 2010 field surveys, outcrops 
of locally dolomitized limestone showing stromatoporoid like facies, carbonated mudstones and 
arkosic sandstone, likely part of the Chaleurs Group, were found in the ZEC Owen. These rocks 
are interpreted to be part of a reef complex which was possibly associated with the Late Silurian 
reef belt located at the limit of the continental margin. Such a reef complex may represent 
potential source and reservoir rocks. 
 
Geochemical trace element analyses of the Chaleurs Group silicoclastic rocks suggest that their 
source was more felsic in composition (with granite and rhyolite) than the source of the 
Temiscouata Formation rocks suggesting that sedimentation of the Chaleurs Group most likely 
occurred along a continental margin, whereas rocks of the Temiscouata Formation were most 
likely deposited in a continental volcanic arc environment.  
 

Figure 5: Geology of the Temiscouata Property. 
 

 
 
 
Rock Eval analysis performed on rocks of the Temiscouata Formation and the Chaleurs Group 
revealed only traces of total organic matter, below significant levels (<0,5 % pd). However, soil 
gas surveys conducted by JAG since 2008 allowed recognition of numerous soil gas anomalies 
with quite high methane, ethane, propane and butane contents.  It is therefore not excluded that 
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the Temiscouata Formation could contain locally rocks having a high content of organic matter, 
or that the source of the thermogenic soil gas found is derived from older sedimentary rocks 
located below the Devonian Temiscouata Formation.   
 
6.4.1.2 Soil gas surveys 
 
Four soil gas surveys, totaling more than 3000 samples, were conducted by JAG on the 
Temiscouata Property since 2008.  Soil gas surveys consist in sampling the overburden to 
analyze the C1 to C4 natural gas components present (C1 :methane, C2 : ethane, C3 : 
propane, C4 : butane). This exploration method has given promising results and allowed 
detection of some strong soil gas anomalies. Results have been used to define target areas to 
better locate geophysical surveys.   
 
The first surveys was conducted totaling 1200 samples in 2008 found anomalous areas nearby 
the towns of St-Eusebe, Notre-Dame-du-Lac and Packington as well as in the northern part of 
the ZEC Owen. The surveys showed that background values are respectively around 50 ppb for 
ethane and 1000 ppb for methane, whereas anomalous values can easily reach more than 1000 
ppb for ethane, and more than hundreds of thousands of ppb for methane.   
 
In 2009, a third soil gas survey (620 samples) was conducted in the ZEC Owen area and two 
new zones showing numerous soil gas anomalies were identified near the Garneau Camp area 
and near Lake Ango, where the highest ethane contents were obtained (i.e. ethane content up 
to 17,713 ppb and methane up to 1,017,861 ppb). Those results made the Lake Ango area one 
of the priority targets in the eastern part of Temiscouata Property.  

 
2010-2011 soil gas survey 
 
The objective of the 2010-2011 soil gas survey was to increase the sampling density in 
previously identified anomalous areas in the western part of the property (St.Eusebe-
Packington) and to extend sampling around Rivière-Bleue, Lake Jerry and in the Rimouski 
Reserve. Preliminary results confirm the presence of numerous anomalies and allow the 
recognition of spatial variations associated to regional structural elements. A compilation of all 
soil gas data acquired so far on the property is shown on Figures 6 to 12.  Note that ethane 
contents higher than 1000 ppb have been obtained from 7.7 % of samples (i.e. 251 / 3250). 
 
Western part of the Temiscouata Property. When we consider the relation between 
anomalous gas values and the Temiscouata Fault, we observe that the amount of samples 
having higher than 1000 ppb ethane contents increases near the fault and that gas anomalies 
are more abundant on the northwestern limb of the Temiscouata anticline  (Figure 6). This 
anomalous zone which is 10 to 15 km wide, borders the Temiscouata Fault and appears to be 
superposed to an important gravimetric depression near St. Eusebe (Figure 9). The spatial 
relation between soil gas anomalies and the regional Temiscouata Fault suggests that natural 
gas could have migrated through the fault zone.  
 
Soil gas anomalies of thermogenic origin found over both the Cabano Group and the 
Temiscouata Formation might indicate that the gas source is older than Devonian in age.  
Moreover, it could be postulated that a Pre-Acadian extensional sedimentary basin had been 
overlaid by the nappe pile in this area since thickening of the sedimentary rock sequence is 
suggested by the regional gravimetric depression. 
 
Distribution of soil gas anomalies on both sides of the Temiscouata Fault also suggests that 
their occurrence is associated with the thickening of the underlying sedimentary sequence, as 
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shown by the gravimetric depression, rather than by the fault itself, which crosscuts the later. 
Considering that the density of soil gas anomalies diminishes rapidly towards the axis of the 
regional anticline, it is also assumed that gas migration was not controlled by this structure. 
Indeed, folds associated with Acadian thrusting probably constitute better structural targets than 
the Temiscouata anticline. 
 
Eastern part of the Temiscouata Property.  The distribution of soil gas anomalies found in the 
eastern part of the Temiscouata Property does not appear to be controlled by the Temiscouata 
Fault. In the Lake Ango area, anomalies are concentrated in a strip of land located some 7 to 12 
km south of Temiscouata Fault and very little soil gas anomalies were obtained to the north of 
the fault (Figure 7).  Although very few outcrops are exposed in the eastern part of the property, 
it is hypothesized that the slightly dipping regional structure could explain the spreading of soil 
gas anomalies in the area. Moreover, thin structural nappes are also inferred from 
audiomagnetotelluric data acquired by JAG in 2011 along the main road of ZEC Owen (see 
section 6.4.1.3 for more details). Therefore, in the eastern part of the property, it is postulated 
that hydrocarbons could have been trapped into porous sandstone and reef limestone of the 
Silurian Chaleurs Group, which are exposed just south of the Temiscouata Fault in the Owen 
ZEC area and located underneath the more impermeable sedimentary rocks of the Temiscouata 
Formation.  
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Figure 6: Location of soil gas samples with ethane content higher than 1,000 ppb on the 
geological map of the western Temiscouata Property. 

 

 
 

Compiled data from 2008 to 2011 soil gas surveys.
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Figure 7: Distribution of soil gas samples with ethane content higher than 1,000 ppb on 
both sides of the regional reverse Temiscouata Fault. 
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Figure 8: Surface distribution of soil gas samples with ethane content >1,000 ppb on both 
sides of Temiscouata Fault in relation with the Bouguer gravity effect near  St. 
Eusebe. 

 

 

 
 

 
Western Temiscouata Property 
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Soil gas source 
 
Thermal maturation of the organic matter contained in sedimentary rocks exposed in this part of 
the Appalachian Belt is relatively high. Nevertheless, methane/ethane and ethane/propane 
ratios suggest a thermogenic origin for soil gas and a condensates or dry gas source for most 
samples (Figures 9, 10 and 11) and even on oil source for some soil gas samples coming from 
the western part of the Temiscouata Property(Figure 9). Therefore, thermal maturation of 
source(s) could have been lower than what appears on surface. The results obtained so far 
allow one to postulate that the source of thermogenic soil gas measured on the property could 
be located underneath the Devonian Temiscouata Formation.  Moreover, it is not excluded that 
the source of gas could be derived from sedimentary rocks of the Ordovician platform, present 
elsewhere in the St. Lawrence Lowlands and maybe deeply buried under the nappe pile in this 
part of the Appalachian Belt. 
 

 
Figure 9: Soil gas sources discrimination, Western Temiscouata Property. 
 

 

 
 
Methane/ethane and ethane/propane ratios suggest that soil gas having ethane content higher than 1,000 
ppb and sampled in the western part of the Temiscouata Property is mainly of thermogenic origin and 
most likely derived from condensates and natural gas sources (and even locally from oil). 
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Figure 10: Soil gas sources discrimination, Northeastern Temiscouata Property. 
 

 
Methane/ethane and ethane/propane ratios suggest that gas from samples with an ethane content >1,000 ppb 
from the northeastern part of the Temiscouata Property is mainly of thermogenic origin and most likely derived 

from a natural gas source. 

 

Figure 11: Ethane/propane (C2/C3) vs. Methane (C1) Soil gas sources discrimination. 
 

 
 

All soil gas samples with an ethane content >500 ppb are shown. Note that although some samples fall within the 
biogenic field, the majority appears to be of thermogenic origin. 
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6.4.1.3 Geophysical surveys 
 
6.4.1.3.1 Regional radiometric surveys 
 
Gamma ray surveys were conducted over identified zones of interest of the Temiscouata 
Property in 2008 and in 2009 using a spectrometer mounted on a motor vehicle (SUV). 
Radioelement maps (%K, eTh and eU) show many strong anomalies which allow identification 
of distinct lithological and geochemical domains within the regional sedimentary rock sequence 
(Figure 12). 
 
Generally, amounts of radioelements %K, eTh and eU increase from northwest to southeast, i.e. 
from the Cambro-Ordovician sequence across the Temiscouata Fault to Devonian rocks. The 
highest eU values are observed on the southeastern limb of the Temiscouata anticline structure 
(Figure 12). Lithogeochemical data acquired so far by JAG suggest that radiometric variations 
observed over the Temiscouata Formation are, at least in part, associated with the presence of 
calcite in the rocks which cause a dilution effect on U, Th and K contents.  Moreover, some 
residual radiometric anomalies with higher eU and K values are located over areas which were 
sampled with high soil gas contents (Figure 13).  Some of these anomalies could be associated 
to hydrocarbon micro-seepages which could have contributed to the precipitation of uranium 
ions in the overburden. 
 
 



 

51-101 F1 as at September 30th  2011 ï JAG Mines Ltd ï November 2011- R5511 - Paul Laroche, ing, geo 

 
Page 26 sur 74 

 

Figure 12: Radioelement eU (ppm) distribution over the Temiscouata Property  
 

 
 
Stars show locations of soil gas samples having an ethane content >1,000 ppb. Note the concentration of 
anomalous ethane values north of Lake Jerry near St. Eusebe and in the northern part of the ZEC Owen.  
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Figure 13: Residual radioelement eU over the Temiscouata Property. 
 
 
 

 
 
 
Stars show locations of soil gas samples having an ethane content >1,000 ppb. Note the concentration of 
residual eU anomalies north of Lake Jerry near St. Eusebe, in the northern part of the ZEC Owen and in 
the Rimouski Reserve.  
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6.4.1.3.2 Regional gravity surveys 
 
Two high precision gravity surveys totaling 2,034 stations were conducted in 2009 and 2010 
and a third one recorded 356 stations, in 2010-2011. The purpose of these surveys was to 
provide geological information on the distribution of major rock units with their tectonics and to 
determine the general configuration of the sedimentary basin. 
 
The regional distribution of the Bouguer gravity anomaly over the Temiscouata Property shows 
large domains, being several kilometers wide, on both sides of Lake Temiscouata.  Two gravity 
highs located west and east of Lake Temiscouata are identified (Figures 14 and 15). These 
highs do not appear to be indicative of specific lithological domains, since sedimentary rock 
formations are different in ages and facies on both sides of the lake. These highs could rather 
be explained by variations in thickness of the sedimentary rock sequence over the Precambrian 
basement. Although this has not been verified yet, it is assumed that these two gravity highs 
that are separated by a depression are more or less located near the Temiscouata fault, and 
could be the expression of a horst and graben type structure created before the Acadian 
orogeny. The gravity depression could more likely be explained by a locally thicker sedimentary 
sequence that might have been part of the Cambrian-Ordovician platform.  Such a possibility is 
also supported by the regional magnetic map (GSC data), since major regional negative 
magnetic anomalies are roughly overlying gravity depressions.  
 
Finally, note that most soil gas anomalies measured over the Temiscouata Property were found 
in areas overlying major gravity depressions (Figures 14 and 15), particularly near St. Eusebe 
(north of Lake Long) in the western part of the Property and around Lake Ango in the eastern 
part.  
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Figure 14: Bouguer gravity anomaly from surveys done in 2009, 2010 and 2011, 

Temiscouata Property. 

 

 
 

Stars show location of soil gas samples having anomalous ethane contents higher than 1,000 ppb. 
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Figure 15: Vertical integration of the Bouguer gravity data (2009, 2010 and 2011 surveys) 
 

 
 

Stars show location of soil gas samples having anomalous ethane contents higher than 1,000 ppb. 
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Rimouski Reserve. Gravity data acquired in 2011 in the Rimouski Reserve clearly show the 
presence of rock units having contrasting densities. In the southern part of the Reserve, soil gas 
anomalies are preferentially located over areas with a low Bouguer gravity value. The ñtilt 
derivativeò of the Bouguer shown on Figure 16 indicates that high ethane values are associated 
with a series of relatively narrow gravity depressions. The trace of a SW-NE trending fault is 
further suggested by the alignment of these gravity lows. Although such a fault is not reported 
on regional geological maps, a several kilometers long topographic depression corresponds to 
the gravity lows on the digital elevation model of Figure 17. 
 

 
 

Figure 16: Tilt derivative of the Bouguer gravity data (2009, 2010 and 2011 surveys). 
 

 
 

Stars show location of soil gas samples having anomalous ethane content higher than 1,000 ppb. 
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Figure 17: Digital elevation model from Geological Survey of Canada data 
 
. 

 

 
 
Stars show locations of soil gas samples having anomalous ethane contents higher than 1,000 ppb. The map 
also indicates the trace of the presumed fault described in text. 

 
 

 
 
 


