
 

MHA Petroleum Consultants LLC 

 
 
  
 
 
 
 
 

Geologic Assessment 
Of the 

Glacier Prospect Area 
Toole and Glacier Counties, Montana 

 
Fox Resources Ltd 

 
(As of August 1, 2011) 

 
 
 
 

Prepared for 

Fox Resources Ltd 
August 2011 

 
 

 
 
 
 

 
 



 

 

 
 

These data comprise a portion of a MHA Petroleum Consultants LLC report and are subject to the conditions cited in the text of the report. 

MHA Petroleum Consultants LLC 

GEOLOGIC ASSESSMENT OF THE  
GLACIER PROSPECT AREA 

FOX RESOURCES LTD 
TOOLE and GLACIER COUNTIES, MONTANA 

(As of August 1, 2011) 
 

INTRODUCTION 
 
This report was prepared at the request of Mr. Milton Cox of Big Sky Operating LLC (hereinafter 

referred to as the “Company”), and consists of a geologic assessment of three separate 

packages of acreage in Toole and Glacier Counties, Montana.  For the purposes of this report, 

these three packages are referred to as the: 1) FX Block located in Townships 31N-33N Ranges 

5W-6W, Glacier County, 2) Glacier Prospect (Somont Farm-Out) located in Townships 34N-35N 

Ranges 1W-2W, and 3) Americana Block located in Townships 33N-35N Ranges 1E-2E (Figure 

1).  Table 1 contains a detailed description of the lands.  Both the Glacier Prospect and the 

Americana acreage packages are located in Toole County, Montana.  This report was prepared 

for the purpose of evaluating the Company’s geologic potential and is consistent with National 

Instrument 51-101. It was prepared for the Company’s corporate purposes.  The effective date 

of this evaluation is August 1, 2011.   

 

MHA was contracted to confirm the geologic viability of a Lower Mississippian-Upper Devonian 

play concept associated with these three packages of acreage.    Exploration on each of these 

packages will target the productive potential of porous zones in the Lower Mississippian Banff 

and Exshaw Formations as well as the Upper Devonian Three Forks Formation (Figure 2).  

Using Williston Basin terminology, exploration on these packages will target the Lower 

Mississippian Lodgepole and Bakken (Middle Bakken) as well as the Upper Devonian Three 

Forks Formations. 

   

Well data was gathered from the ninety eight “Bakken” penetrations in Townships 33N-36N 

Ranges 2E-2W.  Of these, eighty four wells were drilled recently enough to have modern logs 

available, nine wells were drilled in the 1920’s and were not logged, and for the remaining five 
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wells there were no logs readily available.  Recently published data was relied on to support the 

geochemical portion of this evaluation.   

 

This report is included in one volume, which consists of an Introduction, Summary, and 

Discussion.  The Introduction includes the summary of evaluation standards and procedures 

and pertinent author certificates, the Summary includes summaries of the evaluation, and the 

Discussion includes a description of the methodology used to evaluate the geologic potential. 

 

Field Operations 

In the preparation of this evaluation, a field inspection of the properties was not performed. The 

relevant geologic data were made available by the Company or obtained from public sources 

and the non-confidential files at MHA.  

 

Evaluation Standards 

This report has been prepared by MHA using state-of-the-art geological and engineering 

knowledge and techniques. This report adheres in all material aspects to the “best practices” 

recommended in the COGE Handbook which are in accordance with principles and definitions 

established by the Calgary Chapter of the Society of Petroleum Evaluation Engineers. The 

COGE Handbook is incorporated by reference in National Instrument 51-101. 

 

Forward-Looking Statements 

This report may contain forward-looking statements including expectations of future production 

and capital expenditures. Information concerning reserves may also be deemed to be forward-

looking as estimates involve the implied assessment that the reserves described can be 

profitably produced in the future. These statements are based on current expectations that 

involve a number of risks and uncertainties which could cause actual results to differ from those 

anticipated. These risks include, but are not limited to: the underlying risks of the oil and gas 

industry (i.e., operational risks in development, exploration and production; potential delays or 

changes in plans with respect to exploration or development projects or capital expenditures; 
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the uncertainty of reserves estimations; the uncertainty of estimates and projections relating to 

production; costs and expenses, and health, safety and environmental factors), commodity price 

and exchange rate fluctuation. 

 

Exclusivity 

This report has been prepared for the exclusive use of the Company, and shall not be 

reproduced, distributed, or made available to any other company or person, regulatory body, or 

organization without the knowledge and consent of MHA Petroleum Consultants LLC and 

without the complete contents of the report.  
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The report entitled “Geologic Assessment of the Glacier Prospect Area, Toole and Glacier 
Counties Montana, Fox Resources Ltd, (As of August 1, 2011)” was prepared by the following 
MHA personnel: 

 
 
Dennis P. Holler, M. Sc. 
Sr. Geologic Associate 
 
 
Leslie S. O’Connor, B.Sc., L.P.G. 
President 
 



 

 

 
 

These data comprise a portion of a MHA Petroleum Consultants LLC report and are subject to the conditions cited in the text of the report. 

MHA Petroleum Consultants LLC 

MHA Executive Endorsement 
 
This report has been reviewed and endorsed by the following Executive of MHA: 

 
 
 
 
 
 

_________________________________________ 
Leslie S. O’Connor, B.Sc., L.P.G. 
President 



 

 

 
 

These data comprise a portion of a MHA Petroleum Consultants LLC report and are subject to the conditions cited in the text of the report. 

MHA Petroleum Consultants LLC 

Certificate 
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I, Dennis P. Holler, Senior Geologic Associate of MHA Petroleum Consultants LLC, 730 17th 
Street, Ste 410, Denver, Colorado  80202, declare the following: 
 

1. I hold the following degrees: 
a. B. Sc. Geology, 1970, University of Texas at Arlington 
b. M. Sc. Geology, 1975, University of Alabama 

 
2. I am a member of the following professional organizations: 

 
a. American Association of Petroleum Geologists 
b. Society for Sedimentary Geology 
c. Rocky Mountain Association of Geologists 

 
3. I am a qualified evaluator and auditor as defined in National Instrument 51-101. 

 
4. My contribution to the report entitled “Geologic Assessment of the Glacier Prospect 

Area, Toole and Glacier Counties Montana, Fox Resources Ltd, (As of August 1, 2011)” 
is based on my geological and engineering knowledge and the data provided to me by 
the Company, from public sources, and from the non-confidential files of MHA Petroleum 
Consultants LLC.  I did not undertake a field inspection of the properties. 

 
5. I have no interest, direct or indirect, nor do I expect to receive any interest, direct or 

indirect, in the properties described in the above-named report or in the securities of Fox 
Resources Ltd. 

 
 

__________________________________
Dennis P. Holler, M. Sc. 
Sr. Geologic Associate 
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2. I am a registered professional: 

a. Licensed Professional Geoscientist, Texas, #181 
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c. Licensed Professional Geologist, Utah #5207412-2250 
d. AAPG, DPA, Certified Petroleum Geologist #5270 

 
3. I am a member of the following professional organizations: 

 
a. Society of Petroleum Engineers 
b. Society of Petroleum Evaluation Engineers 
c. American Association of Petroleum Geologists 
d. Society of Professional Well Log Analysts 

 
4. I am a qualified evaluator and auditor as defined in National Instrument 51-101. 

 
5. My contribution to the report entitled “Geologic Assessment of the Glacier Prospect 

Area, Toole and Glacier Counties Montana, Fox Resources Ltd, (As of August 1, 2011)” 
is based on my geological and engineering knowledge and the data provided to me by 
the Company, from public sources, and from the non-confidential files of MHA Petroleum 
Consultants LLC.  I did not undertake a field inspection of the properties. 

 
6. I have no interest, direct or indirect, nor do I expect to receive any interest, direct or 

indirect, in the properties described in the above-named report or in the securities of Fox 
Resources Ltd. 

 
 

__________________________________
Leslie S. O’Connor, B. Sc., L.P.G. 
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SUMMARY 

 

This report is based on interpreted technical data, including geological and geophysical reports, 

maps and cross-sections, and other materials supplied by the Company. Discussions held with 

the Company, augmented by published information and our personal knowledge of the area 

involved, assisted in the evaluation of this property.  
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DISCUSSION   

 

FX Block 

 

Big Sky Operating LLC‟s FX acreage block consists of 10,597 gross acres located in Townships 

31N-33N Ranges 5W-6W, Glacier County, Montana.  This was a purchase by Big Sky for $200 

per acre (total of 2,659 net acres) for a 33.33% working interest with a 20% royalty burden.   

 

Exploration on the FX block will target the Lower Mississippian Banff and Exshaw Formations 

as well as the Upper Devonian Three Forks Formation.  Portions of the Banff and Exshaw 

Formations make up the “Bakken” equivalent section in this area.  The lower Banff is an organic 

rich shale that is time equivalent to the upper Bakken shale.  The Lower Exshaw is an organic 

rich shale that is time equivalent to the lower Bakken shale.   The Upper Exshaw and “Middle 

Bakken” are time equivalent.  Of these, the Upper Exshaw appears to be the primary objective 

in the FX block although it appears to be significantly thinner than what is expected to be 

encountered on the other two acreage blocks included in this report.   

 

Big Sky has already participated in a well (FX 81-3, NWNE 26 T32N R6W) on the FX block.  

This well has been fracture stimulated and is currently undergoing testing.   It is encouraging 

that there was a good show of live oil recovered from the perforating gun as the well was being 

readied for stimulation.  But since the Three Forks, Upper Exshaw and Banff Formations were 

all perforated at the same time, it cannot be determined which formation or formations 

contributed that oil.  Based on log resistivity only, it would appear that the oil came from the 

Upper Exshaw interval.   

 

The Upper Exshaw is only 16 feet thick in the FX81-3 and there is no obvious development of 

porosity on the logs available to MHA.  Regional maps of this zone indicate that the well 

probably encountered some of the thickest potential development of the Upper Exshaw on this 

acreage block and that additional wells are expected to encounter only between 10 feet and 20 

feet.   
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There is no mapped potential in the Three Forks Formation and while there is some porosity 

development at the base of the interval, low resistivities would suggest little or no effective 

hydrocarbon charge.  The Banff section contains no log porosity.   

 

The presence of both the Lower Banff and Lower Exshaw shales in the well indicates that the 

relationship between source and potential reservoir is excellent.  Adequate reservoir 

development, however, appears to be a significant risk factor that may slow the successful 

development of the FX block.  It is MHA‟s opinion that the FX block contains only limited 

development potential in the target zones mentioned above, the economics of which have yet to 

be determined.  A second well is scheduled in the FX block in Sec. 1 T32N R6W in the fourth 

quarter, 2011.  Big Sky‟s projected cost is $400,000 to $500,000.   

  

Somont Farm-in Package (Glacier Prospect) 

Big Sky has purchased the contractual rights to earn farm-out acreage within drillsite spacing 

units, on a well by well basis, with a continuous drilling obligation.  Big Sky paid $175 to $200 

per acre for 6,333 fill-in net acres around the Somont farm-out.  Big Sky‟s working interest is 

33.333% with a 20% royalty burden.  The initial obligation well has been drilled, and the two 

subsequent wells are tied to a 180 day drilling obligation clock that starts at the spud of the 

previous well.  The second well is scheduled to be drilled in November 2011.  Any additional 

wells drilled after these first two subsequent wells are then tied to a 90 day drilling obligation 

clock that, again, starts at the spud of the previous well drilled.  There is no monetary penalty if 

Big Sky elects to discontinue drilling additional wells.  However, the Farm-out Agreement will 

terminate and Big Sky will lose the right to earn additional acreage if drilling ceases.    

 

„Earning‟ in the Farm-out Agreement is limited to those formations between depth drilled and the 

base of the Madison Formation.  Earning is also limited to formations containing only oil and 

hydrocarbon bearing gas.  Formations, subject to the Farm-out Agreement, that contain non-

hydrocarbon bearing gasses (defined in the agreement) cannot be earned by Big Sky.   

 

Although the Upper Exshaw and Three Forks Formations are the primary objectives of this 

prospect, there is no apparent language in the Farm-out Agreement that precludes Big Sky from 
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drilling and earning rights to formations deeper than the Three Forks.  MHA did not attempt to 

evaluate any deeper potential. 

   

Geologic Discussion – Somont acreage 

MHA constructed a series of seven maps (Figures 3-9) and two cross sections (Figures 10-12) 

across a sixteen township area encompassing both the Glacier Prospect and the Americana 

packages of acreage.  The maps attempt to account for, and assess risk to, the three elements 

of an exploration drilling opportunity critical for success; 1) the presence of sufficient reservoir, 

2) access to mature source rock and, 3) documentation of a hydrocarbon trap.  MHA finds the 

Glacier Prospect concept to be interesting geologically because while an overall risk 

assessment might prove to be moderate to relatively low, each of the critical elements for 

success has some measurable risk associated with it.   

Structure 

The prospect acreage that Big Sky will be drilling is located on the current crest of, and along, 

the northern flank of the Kevin Sunburst Dome (Figure 3).  Structurally, this area has undergone 

at least three periods of uplift consisting of a Silurian event, a Jurassic event and a final 

Laramide readjustment.  MHA generated an isopach of the Bakken (Lower Exshaw) -Three 

Forks interval (Figure 4) which has proven to be valuable in determining the structural geometry 

of pre-Mississippian strata.  By isopaching across the Devonian unconformity from one 

conformable layer to another, the effects of topography are removed and what is left is paleo-

structure.  Isopach thins represent paleo structural highs.  With this particular isopach, it 

appears that in early Mississippian time the crest of the dome was located more to the north 

than it is in current geologic time. 

   

Structure is more of a convenience for this play concept rather than a critical element for 

success.  It serves as a migratory focus for all generated hydrocarbons, preferentially moving 

them toward the Glacier Prospect area.  It may also add a fracture set to the Mississippian 

carbonates that might not be as abundant elsewhere.  While potentially enhancing reservoir 

behavior, a fracture set might also serve to damage the integrity of any potential seals in the 

otherwise tight Madison and Lodgepole carbonates.  This may explain why the shallower 

Jurassic and Cretaceous reservoirs are charged with Bakken equivalent oil.   
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Potential Reservoirs 

The primary objectives of this prospect are the Lower Mississippian Exshaw Formation and the 

Upper Devonian Three Forks Formation.   The Lower Exshaw shale is relatively thick within the 

Glacier Prospect area (Figure 5), but while this shale is considered to be an excellent source of 

hydrocarbons, it is not generally considered to be an effective reservoir.  Of the two primary 

target reservoirs, the Upper Exshaw (Middle Bakken equivalent), is the most likely target to yield 

economic success within the Glacier Prospect.   

 

The Three Forks Formation is the Upper Devonian unit lying just below the Lower Exshaw 

shale.  It consists of interbedded tight limestone, shale and siltstone.  Potential Three Forks 

reservoir quality is not as apparent in the Glacier Prospect Area as it is to the east in the 

Williston Basin.  The unit is relatively thin within the Prospect.  It ranges in thickness from less 

than 10‟ to no more than 60‟ across most of the acreage (Figure 6).  This thinning is evident in 

cross section A-A‟ (Figure 11). 

 

The Upper Exshaw Formation is better developed than the Three Forks across the Prospect 

Area.  It consists of quartzose and dolomitic silts and fine grained sands and ranges in thickness 

from 30‟ and 90‟ (Figure 7).  Unlike the Three Forks, the Upper Exshaw has mappable zones of 

effective porosity development within this prospect area.   Porosity in the Upper Exshaw ranges 

from a minimum of essentially 0% to a maximum of about 8%.  MHA used a 6% density porosity 

cutoff to develop a conservative yet realistic picture of the reservoir potential (Figure 8).  The 

overall development of the unit and some of the variation in porosity development is shown in 

cross section B-B‟ (Figure 12).  MHA assigns a risk factor of 75% to the probability that Big Sky 

will encounter effective reservoir development thick enough to support an economic completion 

in the Upper Exshaw within the Glacier Prospect area.   

Source Rocks 

The relationship between reservoir and hydrocarbon source is excellent in this prospect.  The 

Lower Exshaw shale is sandwiched between the Upper Exshaw above and Three Forks below 

and is in direct contact with both potential reservoirs.  It has been documented to have reached 

thermal maturity within the area and is recognized as one of the probable sources for much of 

the oil produced on the Dome. 
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Whether the Lower Exshaw shale is still within the oil generation window or whether it was 

removed from the window are two questions that have yet to be answered, and add an element 

of risk to this play concept.  The play concept that is being developed 30-40 miles west-

southwest of the Glacier Prospect area is 2000‟ to 5000‟ deeper and reportedly over-pressured.  

It contains a full Bakken equivalent section, including both Lower Banff and Lower Exshaw 

shales and a complete “Middle Bakken” (Upper Exshaw) section.  The “Bakken” interval within 

the Prospect Area contains only the Lower Exshaw shale but a much thicker Upper Exshaw 

interval and is expected to be normally pressured. 

   

There is a possibility that in situ hydrocarbon generation on the Dome ceased or was diminished 

sometime in Upper Jurassic time, bringing effective charge of the Upper Exshaw or Three Forks 

reservoirs into question.  If that is the case, effective charge of either the Upper Exshaw or 

Three Forks reservoir might rely more on lateral (albeit short distance) migration of 

hydrocarbons from the more documented mature “Bakken” source to the west of the Prospect 

area.  MHA assigns a risk factor of 70% to the relationship between potential reservoir and 

effective (mature) source.   

Hydrocarbon Shows   

None of the ninety-eight Bakken penetrations drilled within the mapped area produce from the 

Banff, Upper Exshaw or Three Forks Formations, and there is no evidence of any completion 

attempts.  Only six wells reporting shows of hydrocarbons in either the Upper Exshaw or Three 

Forks Formations are within the mapped area.  In general, all six of these shows would be 

considered weak.  One well (1-D J P Johnson - NWNW 32 35N 1W), tested the Upper Exshaw 

but recovered only 20‟ of drilling mud.  One other well with sample descriptions (NENE 2 34N 

1W) reported no shows in any of the target reservoirs.  This does not mean that there were no 

hydrocarbon shows in this interval in the other sixty-seven “Bakken” penetrations.  It means that 

there was no available supporting data in the form of sample descriptions, core descriptions or 

mud gas analysis to document any possible shows.  There is no evidence of free water recovery 

from any Banff, Upper Exshaw or Three Forks; DST‟s or any mention of a water wet section 

from either core or sample descriptions.  All confirmed shows have been noted on the Upper 

Exshaw Isopach (Figure 7).  It should be noted that these shows were originally attributed to the 

Banff interval, but MHA has correlated this interval as Upper Exshaw.   
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There are an additional seven confirmed shows in wells drilled in townships immediately 

adjacent to the mapped area.  Some of these shows are slightly stronger than the ones noted 

above, but there were no Banff, Upper Exshaw or Three Forks completion attempts made in any 

of these wells.   The fact that the majority of shows documented in the Upper Exshaw, within or 

near the Glacier Prospect area, are generally weak on a structure the size of Kevin Sunburst 

Dome might suggest that the reservoir seals above the Banff may be partially breached.   

Trap  

There is little doubt that molecules of hydrocarbons generated in the “Bakken” passed through 

the Banff, Upper Exshaw or Three Forks formations, or all three, before following some 

circuitous route to stratigraphically higher reservoirs.  It is also known that there are reported 

shows within each formation, with more reported in the Upper Exshaw.  The unknown is 

whether there are sufficient hydrocarbons remaining in either formation to sustain economic 

production. 

    

Normally, the tight carbonates of the Lodgepole and Madison provide a sufficient seal to 

prevent, or at least hinder, the vertical migration of hydrocarbons from the Banff to 

stratigraphically younger reservoirs.  On Kevin Sunburst, however, fractures associated with the 

dome may have damaged the integrity of these seals adding moderate risk to one of the critical 

elements for success.  A reasonable risk factor of 60% was assigned to the probability that Big 

Sky will encounter effective reservoir seals and trapping conditions within the Glacier Prospect 

area.   

 

Exploration Program 

Big Sky has drilled a well located in the southeast of the southwest quarter of Section 29, 

Township 35 North, Range 1 West.  Although formation tests have yet to be attempted, early 

core and sample descriptions and open-hole electric logs are moderately encouraging.  Sample 

descriptions document the presence of good, even, light to dark brown oil staining on samples 

recovered while coring the Upper Exshaw interval and core plug analysis confirms the presence 

of interesting residual oil saturations in a porosity zone developed in the lower portion of the 

Upper Exshaw.   
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Fractures were expected to be associated with drilling in this structural setting and their 

presence was documented in the core analysis.  Natural fractures should enhance reservoir 

performance and the overall productivity of any attempted completion.  Formation tests are 

expected to be attempted in the next few weeks.   

 

Development Plan 

After the first exploration well has been evaluated, another two wells must be drilled within 180 

days – the location of these two wells will be dependent on the outcome of the first well.  Each 

of these vertical wells is estimated to cost between $550,000 and $650,000. 

 

Conclusions: Somont Farm-In (Glacier Prospect) 

Through this geologic evaluation, the following observations and conclusions about the Somont 

Farm-in (Glacier Prospect Area) are made:  

  

 The Prospect Area lies along the crest and northern flank of current day structural 

configuration of the Kevin Sunburst Dome.   

 Current value of the leased properties is between $1,125,000 and $1,500,000. 

 The “Bakken” reached thermal maturity and generated significant amounts of liquid rich 

hydrocarbons either within, or near, the Prospect Area.     

 Only one of the two “Bakken” shales is present within the Prospect Area.   

 The Upper Exshaw Formation is present throughout the Prospect Area.   

 The Upper Exshaw Formation contains zones of measurable porosity within the Prospect 

Area.   

 There appears to be more Upper Exshaw potential within the majority of the Prospect Area 

than Three Forks potential.   

 The Three Forks Formation is present throughout the Prospect Area, but contains no 

recognizable zones of mappable porosity within the Prospect Area.   

 There have been no completion attempts of Upper Exshaw or Three Forks intervals within 

the Prospect Area.   
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 MHA‟s assessment of effective source risk is approximately 70%.   

 MHA‟s assessment of trap risk is approximately 60%.   

 MHA‟s assessment of reservoir risk is approximately 75%.   

 MHA‟s overall assessment of the Probability of Success for the first well drilled within this 

Prospect is approximately 32% 

 This play concept appears to have been proven successful in recently drilled wells 30-40 

miles to the west-southwest.   

Based on all of the above observations, MHA can confirm that both potential reservoirs are 

present within the Glacier Prospect area, that there is an excellent relationship between source 

and potential reservoir, and that the play concept targeted within the prospect area merits 

additional testing.  Bakken/Banff plays to both the west and to the north have proven to be very 

prolific and there is good evidence that this Glacier Prospect area may exhibit the same high 

production rates and ultimate recoveries of up to 350 Bbls per day, and 250,000 barrels of oil, 

respectively. 

 
Americana Acreage Block  

The Americana acreage package consists of approximately 72,103 net acres.  Big Sky has a 

33.333% working interest with a 20% royalty burden in this block.  Unlike the Glacier Prospect 

(Somont Farm-in), Big Sky has purchased this acreage block.  No earning wells will be required 

to earn an interest in the lease position and it is assumed that lease assignments covered rights 

to all depths.  MHA evaluated this acreage package with the same series of maps and cross 

sections mentioned earlier in this report.  The focus of our evaluation was consistent with the 

other two evaluations and covered only the lower Mississippian and upper Devonian potential.  

MHA finds this “Americana” play concept to be interesting, geologically, but containing 

significant risks that directly impact the probability of economic success.  Each of these risks is 

discussed below.   

Structure 

The prospect acreage that Big Sky will be testing is located on the eastern flank of the Kevin 

Sunburst Dome (Figure 3).  Whether structure is critical for trap definition has yet to be 

determined, but the acreage that will be tested lies between 400‟ and 800‟ down dip of the crest 
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of the Dome.  Any hydrocarbons generated from the “Bakken” shale could have easily migrated 

into potential Banff, Upper Exshaw and Three Forks reservoirs.  However, the Lower Exshaw 

(“Bakken”)-Three Forks Isopach (Figure 4) and current structure on the Lower Exshaw shale 

indicate that the preferred direction of migration would have been to the west, toward the crest 

of the Dome and away from this acreage package.   Without a successful test of either the 

Upper Exshaw or Three Forks reservoirs, the structural positioning of this acreage package on 

the Dome adds a significant element of risk to any potential test.     

Potential Reservoirs 

The primary objectives of this prospect are the Lower Mississippian Exshaw Formation (Middle 

Bakken) and the Upper Devonian Three Forks Formation.   The Lower Exshaw shale is 

relatively thin within the majority of this acreage block (Figure 5), but again, while it is generally 

considered to be an excellent source of hydrocarbons, it is not generally considered to be an 

effective reservoir.   

 

Three Forks reservoir quality is not as apparent in this acreage package as it is to the east in 

the Williston Basin.  There is, however, a persistent unit in the upper Three Forks that is 

mappable across the central portion of Big Sky‟s acreage position.  This interval ranges in 

thickness between 0‟ and 22‟, but only rarely exceeds 14‟ in thickness within the Americana 

acreage package (Figure 9).  While the zone is mappable and represents a potential target 

reservoir, there was no observed density porosity and there is no record of hydrocarbon shows 

in any of the Three Forks penetrations drilled near Big Sky‟s acreage position.  MHA recognizes 

this zone as a potential reservoir, but attaches significant risk to the possibility of it developing 

into a viable reservoir.   

 

The Upper Exshaw Formation is better developed than the Three Forks across the Americana 

acreage block.  It consists of quartzose and dolomitic silts and fine grained sands and ranges in 

thickness from 30‟ and 90‟ across the majority of the Americana block (Figure 7).  Unlike the 

Three Forks, the Upper Exshaw has mappable zones of effective porosity development.   

Porosity, as determined from density logs, ranges from a minimum of essentially 0% to a 

maximum of about 8%.  MHA used a 6% density porosity cutoff to develop a conservative yet 

realistic picture of the reservoir potential (Figure 8).  Cross sections A-A‟ and B-B‟ (Figures 11-

12) demonstrate the overall development of the unit and some of the variation in porosity 
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development.  MHA assigns a risk factor of 70% to the probability that Big Sky will encounter 

effective reservoir development thick enough to support an economic completion in the Upper 

Exshaw within this Americana acreage block.   

Source Rocks 

The relationship between reservoir and hydrocarbon source is good in the vicinity of this 

acreage package.  The Lower Exshaw “Bakken” shale, sandwiched between the Upper Exshaw 

above and Three Forks below, is in direct contact with both potential reservoirs.  Even though it 

is thin over much of this acreage block, it has been documented to have reached thermal 

maturity.  Whether this Lower Exshaw interval is still within the oil generation window, or 

whether it was removed from the window, are questions that have yet to be answered and add 

an element of risk to this play concept.   

   

There is a possibility that in-situ hydrocarbon generation in the vicinity of the Dome ceased or 

was diminished sometime in Upper Jurassic time, bringing effective charge of the Upper 

Exshaw or Three Forks reservoirs into question.  If that is the case, effective charge of either the 

reservoir might be forced to rely on lateral migration of hydrocarbons from mature source to the 

east of this acreage package.  The risks associated with this scenario are significant.  Big Sky‟s 

acreage position lies along the eastern edge of the mapped maturity limits of the Lower Exshaw 

shale and it thins dramatically to the east of this acreage position.  MHA assigns a risk factor of 

30% to the relationship between potential reservoir and adequate, effective (mature) source.   

Hydrocarbon Shows   

Like the Glacier Prospect to the west, none of the ninety eight “Bakken” penetrations drilled 

within the mapped area produce from either the Upper Exshaw or Three Forks Formations and 

there is no evidence of any completion attempts.  Only six wells reporting shows of 

hydrocarbons in either the Upper Exshaw or Three Forks Formations are within the mapped 

area but four of these are immediately adjacent to the acreage package.  In general, all six of 

these shows would be considered weak.  This does not mean that there were no hydrocarbon 

shows in this interval in the other ninety two “Bakken” penetrations.  As already noted, it merely 

means that there was no available supporting data in the form of sample descriptions, core 

descriptions or mud gas analysis to document any possible shows.  There is no evidence of free 

water recovery from any Upper Exshaw or Three Forks DST or any mention of a water wet 
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section from either core or sample descriptions.  All confirmed shows have been noted on the 

Upper Exshaw Isopach (Figure 7). 

   

Trap  

Normally, the tight carbonates of the Lodgepole and Madison provide a sufficient seal to 

prevent, or at least hinder, the vertical migration of hydrocarbons from the Upper Exshaw to 

stratigraphically younger reservoirs.  For tests on this particular package of acreage, the risk of 

not having an effective trap is defined more by lateral migration away from the acreage rather 

than the presence of effective vertical seals.  Without lateral seals to compartmentalize the 

reservoirs there is a significant risk that mobile hydrocarbons have migrated updip, toward the 

crest of Kevin-Sunburst Dome, as evidenced by the amount of shallow production found closer 

to the crest.  A risk factor of 40% was assigned to the probability that Big Sky will document 

effective reservoir seals and trapping conditions in test wells drilled within this acreage package.   

 

Exploration Program 

Big Sky plans to drill, core and log a well located in the southeast of the southwest quarter of 

Section 29, Township 35 North, Range 1 West (Figure 1).  Big Sky‟s cost of this is 

approximately $725,952 (33.333%) and is scheduled for fourth quarter 2011 through first 

quarter 2012.   

 

Development Plan 

Until this play concept has been tested and confirmed, no specific plans for development have 

been outlined or discussed.   

 

Conclusions: Americana Acreage Block 

Through this geologic evaluation, the following observations and conclusions about the 

Americana Acreage Block are made:  

  

 The acreage package lies along the eastern flank of the current day structural configuration 

of Kevin Sunburst Dome.   

 Current value of the leased properties is based on historical lease sale records and  is 

approximately $4,266,000. 
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 The “Bakken” reached thermal maturity and generated significant amounts of liquid rich 

hydrocarbons either within, or near, the acreage package.     

 Only one of the two “Bakken” shales is present within the Americana Block.   

 The Upper Exshaw Formation is present throughout the acreage package.   

 The Upper Exshaw Formation contains zones of measurable porosity within the acreage 

package.   

 There appears to be more Upper Exshaw potential within the majority of the acreage 

package than Three Forks potential.   

 The Three Forks Formation is present throughout the acreage package.  It contains a 

mappable zone of interest, but contains no mappable density porosity.   

 There have been no completion attempts of Upper Exshaw or Three Forks intervals within 

the acreage package.   

 MHA‟s assessment of effective source risk is approximately 30%.   

 MHA‟s assessment of trap risk is approximately 40%.   

 MHA‟s assessment of reservoir risk is approximately 70%.   

 MHA‟s overall assessment of the Probability of Success for the first well drilled within this 

Prospect is approximately 8% 

 This general play concept appears to have been proven successful in recently drilled wells 

40 miles to the west-southwest.   

Based on all of the above observations, MHA can confirm that both potential reservoirs are 

present within the acreage package, that there is only a good relationship between source and 

potential reservoir, and that the play concept targeted within the acreage package merits testing 

if the assigned risk elements are recognized and accepted.   

 

Upper Exshaw/Banff plays to both the west and to the north have proven to be very prolific and 

there is evidence that this acreage package may exhibit some of the same productive potential.   
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Statement of Risk 

The accuracy of reserve and economic evaluations is always subject to uncertainty.  The 

magnitude of this uncertainty is generally proportional to the quantity and quality of data 

available for analysis.  As a well matures and new information becomes available, revisions may 

be required which may either increase or decrease the previous reserve assignments.  

Sometimes these revisions may result not only in a significant change to the reserves and value 

assigned to a property, but also may impact the total company reserve and economic status.  

The reserves and forecasts contained in this report were based upon a technical analysis of the 

available data using accepted engineering principles.  However, they must be accepted with the 

understanding that further information and future reservoir performance subsequent to the date 

of the estimate may justify their revision.  MHA makes no warranties concerning the data and 

interpretations of such data.  In no event shall MHA be liable for any special or consequential 

damages arising from Fox Resources‟ use of MHA‟s interpretation, reports, or services 

produced as a result of its‟ work for Fox Resources. 

 

Neither MHA, nor any of our employees, have any interest in the subject properties.  Neither the 

employment to do this work, nor the compensation, is contingent on the results contained in this 

report. 

 

This report was prepared for the exclusive use of Fox Resources and will not be released by 

MHA to any other parties without Fox Resources‟ written permission.  Should Fox Resources 

choose to release this report to any party for the purpose of publication and/or distribution, Fox 

Resources must obtain a written release from MHA.  The data and work papers used in the 

preparation of this report are available for examination by authorized parties in our offices. 
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